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GENETICS 
 
 

10th mwptpay;  
myF – 18 
kugpay;  

mwpKfk;:  
  

• xU jiyKiwapypUe;J mLj;j jiyKiwf;Fg; gz;Gfs; flj;jg;gLtJ 
ghuk;ghpak; vdg;gLk;. Mdhy; NtWghL vd;gJ XNu rpw;wpdj;ijr; rhh;e;j 
caphpfspilNa kw;Wk; xj;j ngw;NwhhplkpUe;J cUthFk; 
re;jjpfSf;fpilNa cs;s khWghLfisf; Fwpg;gjhFk;.  
 

fphpfh; N[hfd; nkz;ly; kugpaypd; je;ij:  
 

• nkz;ly; (1822 – 1884) vd;w M];jphpa Jwtp kugpaypd; mbg;gilj; 
jj;Jtq;fisj; jdJ Nrhjidfs; %yk; fz;Lgpbj;jhh;. mtuJ 
fz;Lgpbg;Gfs; etPd kugpaYf;F mbj;jskpl;ld. mth; 1822 Mk; Mz;L 
nrf;f];NyhtpahtpYs;s rpyprpad; vd;w Chpy; xU tptrhaf; FLk;gj;jpy; 
gpwe;jhh;. cah;epiyg; gs;spg; gbg;ig Kbj;Jtpl;L gjpndl;lhk; tajpy; 
gpud; vd;w Chpy; cs;s mf];jpdpad; Jwtp klj;jpy; Jwtpahf 
Eioe;jhh;. ,q;fpUe;J ,aw;gpay;> fzpjk; kw;Wk; ,aw;if mwptpaypy; 
gapw;rp ngw tpad;dh gy;fiyf;fofj;Jf;Fr; nrd;whh;. 1854 Mk; Mz;L 
kPz;Lk; klj;Jf;F te;J ghjphpahuhfTk; cah;epiyg;gs;sp MrphpauhfTk; 
gzpahw;wpdhh;.  
 

• mth; jdJ xa;T Neuj;jpy; Njhl;lj;jpy; cs;s gl;lhzpr; nrbapy; 
Gfo;kpf;f tuyhw;Wr; rpwg;Gila mtuJ Gfo;kpf;f tuyhw;Wr; rpwg;Gila 
mtuJ Nrhjidfisr; nra;a Muk;gpj;jhh;. ,e;jr; Nrhjidfis klj;jpy; 
jq;fpapUe;J 1856 Kjy; 1865 tiu xd;gJ tUlq;fs; nra;jhh;. 34 
tiff;Fl;gl;l 10000 jhtuq;fisj; jdJ NrhjidfSf;F cl;gLj;jpdhh;. 
xt;nthU jhtuKk; kw;w jhtuj;jpypUe;J gy tiffspy; NtWgl;bUg;gijf; 
fz;Lgpbj;jhh;. ,t;thW mth; VO N[hb gz;Gfspy; NtWgl;l 
jhtuq;fisj; jdJ Ma;Tf;Ff; Njh;e;njLj;jhh;.  
 

nkz;ly; gad;gLj;jpa gl;lhzp jhtuj;jpd; NtWgl;lg; gz;Gfs;:  
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nkz;lypd; ntw;wpf;fhd fhuzq;fs;:  
gl;lhzpr; nrbapy; jdJ Nrhjidf;Fj; Njitahd fPo;f;fz;l gy gaDs;s 
gz;Gfs; ,Ue;jjhy; mth; jdJ Ma;tpw;Fg; gl;lhzpr; nrbiaj; Njh;e;njLj;jhh;.  
 

1. ,jpy; ,aw;ifahfNt jd; kfue;jr;Nrh;f;if eilngWtjhy;> J}a 
jhtuq;fisg; ngUf;fk; nra;tJ vspJ.  
 

2. ,J xuhz;L (xU gUt) jhtukhf ,Ug;gjhy; tho;f;iff; fhyk; kpff; 
FWfpaJ. vdNt FWfpa fhyj;jpy; gy jiyKiwfis tpiutpy; mwpe;J 
nfhs;syhk;.  
 

3. ,jpy; may; kfue;jr; Nrh;f;if nra;tJ kpfTk; vspJ.  
 

4. Mokhf tiuaWf;fg;gl;l gy NtWgl;l gz;Gfisf; nfhz;Ls;sJ.  
 

5. kyh;fs; midj;Jk; ,Ughy; jd;ik nfhz;lit.  
 

xU gz;Gf; fyg;G – xU [Pd; ghuk;ghpak;:  
 
xU gz;gpd; ,U khw;Wj; Njhw;wq;fisj; jdpj;jdpahfg; ngw;w xU jhtuq;fisf; 
fytpAwr; nra;tJ xU gz;Gf;fyg;G vdg;gLk;. 
 
vLj;Jf;fhl;lhf ,e;jf; fyg;gpw;fhfg; gl;lhzpr; nrbapd; cauk; vd;w gz;ig 
vLj;Jf; nfhz;L> nel;il> Fl;il Mfpa gz;Gfspy; NtWgl;l ,U jhtuq;fisf; 
fyg;Gwr; nra;jhh;.  
  
nkz;lypd; xU gz;Gf; fyg;G Ma;T:  
 
ngw;Nwhh; jiyKiw (P): mth; jdJ Ma;tpw;F xU J}a nel;ilj; jhtuj;ijAk; 
J}a Fl;ilj; jhtuj;ijAk; Njh;e;njLj;jhh;.  
 
Kjy; re;jjp (F1) ngw;Nwhh;: J}a ngw;Nwhh; fyg;gpd; %yk; ngwg;gl;l 
tpijfspypUe;J Njhd;Wk; jhtuq;fs; Kjy; re;jjp jhtuq;fs; MFk;. midj;Jj; 
jhtuq;fSk; nel;ilj; jd;ikf; nfhz;l xU gz;Gf; fyg;Gaphpfs;.  
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,uz;lhk; re;jjp (jiyKiw) F2 :  
 
F1 re;jjpapd; xU gz;Gf; fyg;Gaphpfisj; jd; kfue;jr;Nrh;f;iff;F cl;gLj;Jk; 
NghJ nel;il kw;Wk; Fl;ilj; jhtuq;fs; 3 : 1 vd;w tpfpjj;jpy; Njhd;wpd. mit 
784 nel;ilj; jhtuq;fSk;> 277 Fl;il jhtuq;fSk; MFk;. xU Fwpg;gpl;l 
gz;gpd; ntspj;Njhw;wj;ijg; Gwj;Njhw;wk; (gPNdh ilg;) vd;fpNwhk;. vdNt 
Gwj;Njhw;w tpfpjk; 3 : 1 MFk;.  
 
F2 re;jjpapy; %d;W tifahd jhtuq;fs; Njhd;wpd.  

  fyg;gw;w nel;il (N`hNkhirf];) TT – 1 
  fyg;gpd nel;il (n`l;bNuhirf];) Tt – 2 
  fyg;gw;w Fl;il tt – 1 
 
jhtuq;fspd; [Pdhf;fk; [PNdhilg; vdg;gLk;. vdNt xU gz;Gf; fyg;gpd; 
 [Pdhf;f tpfpjk; 1: 2:1  
 
nkz;lypd; xU gz;Gf; fyg;G gw;wp tpsf;fk;:  
 
nkz;ly; jd; Ma;tpd; Kbtpy; fhuzpfs; xU jiyKiwapypUe;J kw;nwhU 
jiyKiwf;Ff; flj;jg;gLtijf; fz;lwpe;jhh;. fhuzpfs; jw;NghJ [Pd;fs; vd 
miof;fg;gLfpd;wd. nel;il kw;Wk; Fl;ilg; gz;Gfs; NtWgl;l xU N[hb 
[Pd;fisf; nfhz;Ls;sd. nel;ilj; jhtuj;jpy; fhzg;gLk; xU N[hb fhuzpfs; 
% vd;w vOj;jhy; mwptpf;fg;gLfpd;wd. (Xq;F gz;gpd; (Tall) Kjy; vOj;J) 

Fl;ilj; jhtuj;jpd; fhuzpfs; (t) vd;w vOj;jhy; Fwpf;fg;gLfpwJ (xLq;F gz;G) 
,e;jf; fhuzpfs; N[hbahff; fhzg;gLk;. fyg;gw;w nel;il (TT)> Fl;il (tt) 
ngw;Nwhhpy; cs;sJ Nghy fhuzpfs; xNu tifiar; Nrh;e;jitahf ,Ug;gpd; 
mit N`hNkhirf]; (xj;j fUepiy) vdTk; xU gz;Gf; fyg;Gaphpapy; cs;sJ 
Nghy; fhuzpfs; ntt;NtW tifiar; (Tt) Nrh;e;jitahf ,Ue;jhy; 
n`l;bNuhirf]; (NtWgl;l fUepiy) vdTk; miof;fg;gLfpd;wd.  
 
1. ,U tifahd fhuzpfs; xU N[hb gz;Gfs; Njhd;Wtjw;Ff; fhuzkhf 

cs;sd. mit my;yPy;fs; my;yJ my;ypNyhkh;/Gfs; vdg;gLk;.  
 

2. xU gz;gpd; ,U NtWgl;l epiyfSf;fhd fhuzpfspy; fUTWjy; 
eilngWk; NghJ> xU gz;G kl;Lk; ntspg;gLfpwJ. (nel;il) kw;nwhd;W 
kiwf;fg;gLfpwJ (Fl;il) ntspg;gLk; gz;G Xq;F gz;G (dominant) vdTk;> 
kiwf;fg;gLk; gz;G xLq;F gz;G (recessive) vdTk; miof;fg;gLfpwJ.  
 

3. fhuzpfs; midj;Jk; J}a epiy cilad. NfkPl;Lfs; (ghypd nry;fs;) 
cUthFk; NghJ fhuzpfs; jdpj;jdpahfg; gphpe;J ,U NtWgl;l 
gz;GfSf;fhd fhuzpfspy;; xd;W kl;Lk; xU NfkPl;Lf;Fr; nry;fpwJ. nel;il 

(T) kw;Wk; Fl;il (t) jd;ikf;Fhpa fhuzpfs; jdpahf cs;sd. Kjy; 
re;jjp fyg;Gaphpy; jd; kfue;jr; Nrh;f;if eilngWk; NghJ ,t;tpU 
fhuzpfSk; gphpe;J gpd;G rhh;gpd;wp ,ize;J nel;il kw;Wk; Fl;ilj; 
jhtuq;fis cUthf;Ffpd;wd.  

 
,U gz;Gf; fyg;G - ,U N[hb gz;Gfis cs;slf;fpa fyg;G kw;Wk; jdpj;Jg; 
gphpjy; tpjp:  
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,uz;L ,iz vjpnujpuhd gz;Gfisg; gw;wpa ,df; fyg;G ,Ugz;G fyg;G 
vdg;gLk;. nkz;ly;> tpijapd; epwk; kw;Wk; tbtj;ijf; jd; Ma;Tf;Fj; 
Njh;e;njLj;jhh;. (tpijapd; epwk; kQ;rs; kw;Wk; gr;ir. tpijapd; tbtk; - 
cUz;il kw;Wk; RUq;fpaJ.  
 
nkz;ly; cUz;il tbtk; kw;Wk; kQ;rs; epw tpijAila jhtuj;ij RUq;fpa 
tbtk;l kw;Wk; gr;ir epw tpijAila jhtuj;Jld; fyg;gpdk; nra;J fPo;f;fz;l 
KbTfisf; fz;lwpe;jhh;. 
 

1. nkz;ly;> Kjypy; J}a cUz;il tbtk; kw;Wk; kQ;rs; epw tpijAila 
jthuj;ij J}a RUq;fpa tbtk; kw;Wk; gr;ir epw tpijAila 

jhtuj;Jld; fyg;G nra;Ak; NghJ F1 re;jjpapy; fpilj;j midj;Jj; 
jhtuq;fSk; cUz;il kw;Wk; kQ;rs; epw tpijAila jhtuq;fshff; 

fhzg;gl;ld. RUq;fpa gr;ir epw tpijAila jhtuq;fs; F1y; 
Njhd;wtpy;iy. ,jpypUe;J mth; cUz;il kw;Wk; kQ;rs; epw 
tpijAila jhtuq;fs; Xq;F gz;Gj; jhtuq;fs vdTk; RUq;fpa gr;ir 
epw tpijAila jhtuq;fs; xLq;F gz;Gj; jhtuq;fs; vdTk; fz;lwpe;jhh;.  
 

2. Kjy; re;jjpapy; Njhd;wpa ,U gz;Gf; fyg;Gaphpahd cUz;il tbt 
kQ;rs; epw tpijfisj; jd; kfue;jr; Nrh;f;iff;Fl;gLj;Jk; NghJ ehd;F 
tpjkhd jhtuq;fs Njhd;wpd. mit KiwNa cUz;il kQ;rs; (9)> 
cUz;il gr;ir (3)> RUq;fpa kQ;rs; (3)> RUq;fpa gr;ir (1) epw 
tpijfSila jhtuq;fs;. vdNt ,U gz;Gf; fyg;gpd; Gwj;Njhw;w tpfpjk; 
9 : 3 : 3 : 1 MFk;.  

 
Nkw;fz;l Ma;tpd; mbg;gilapy; gz;GfSf;fhd fhuzpfs; jdpj;jd;ikAlDk; 
rhh;gpd;wpAk; NfkPl;Lfspy; fhzg;gLfpd;wd. ,f;fhuzpfs; xt;nthd;Wk; rhh;gpd;wp 
jdpj;jd;ik ,of;fhky; mLj;j re;jjpf;Fr; nry;Yk;.  
 
Kjy; re;jjpapy; Njhd;wpa ,U gz;Gf; fyg;Gaphpahd cUz;il tbt kQ;rs; 
epw tpijfisj; jd; kfue;jr; Nrh;f;iff;Fl;gLj;Jk; NghJ ehd;F tpjkhd 
jhtuq;fs; Njhd;wpd. mit KiwNa cUz;il kQ;rs; (9)> cUz;il gr;ir 
(3)> RUq;fpa kQ;rs; (3)> RUq;fpa gr;ir (1) epw tpijfSila jhtuq;fs;. 
vdNt ,U gz;Gf; fyg;gpd; Gwj;Njhw;w tpfpjk; 9 : 3 : 3 : 1 MFk;.  
 
,U gz;Gf; fyg;gpd; KbTfs;;  
 
,U gz;Gf; fyg;gpd; ,Wjpapy; nkz;ly; fPo;f;fhZk; KbTfisf; fz;lwpe;jhh;.  
 
1. ehd;F tifj; jhtuq;fs;:  

,U gz;Gf; fyg;gpd; Kbtpy; F2 re;jjpapy; ehd;F tpjkhd jhtuq;fs; 
Njhd;wpd. mtw;wpy; 9 jhtuq;fs; Xq;F gz;GlDk; 3 jthuq;fs; Xh; Xq;F 
gz;G kw;Wk; xLq;F gz;GlDk; mLj;j %d;W jhtuq;fs; kw;nwhU Xq;F 
kw;Wk; xLq;F gz;GlDk;> xNu xU jhtuk; kl;Lk; ,uz;L xLq;F gz;GlDk; 
Njhd;wpd.  
 

2. Gjpa jhtuq;fs;:  
,uz;L Gjpa gz;GfSila jhtuq;fs; Njhd;wpd. mit cUz;il tbtg; 
gr;ir epw tpijfs;> RUq;fpa kQ;rs; epw tpijfs;> ,it ,uz;lhk; 
re;jjpapy; Njhd;wpa jhtuq;fs; MFk;.  
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nkz;lypd; tpjpfs;:  
 
xU gz;Gf; fyg;G kw;Wk; ,U gz;Gf; fyg;G Nrhjidfspd; mbg;gilapy; 
nkz;ly; %d;W Kf;fpakhd tpjpfis Kd; itj;jhh;. mit ,g;nghOJ 
nkz;lypd; ghuk;ghpa tpjpfs; vd miof;fg;gLfpd;wd.  
 
Xq;F jd;ikapd; tpjp:  
 
xd;W my;yJ mjpfkhd N[hb NtWgl;l gz;Gfisf; nfhz;l 
N`hNkhirf]; jdp caphpfs; fyg;G nra;ag;gl;lhy; Kjy; re;jjp (F1) 
fyg;Gaphpapy; fhzg;gLk; gz;G Xq;F gz;G vdTk;> fhzg;glhj gz;G xLq;F 
gz;G vdTk; miof;fg;gLk;.  
 
jdpj;Jg; gphpjypd; tpjp my;yJ NfkPl;Lfspd; fyg;gw;w jd;ikapd; tpjp:  
 
NtWgl;l xU N[hb fhuzpfs;> [Pd;fs; my;yJ my;yPy;fs; fyg;Gaphpay; 
,izj;J nfhz;L tug;gLk; NghJ my;yPypd; ,U mq;fq;fSk; fyg;gilahky; 
xd;whf ,Ue;J NfkPl;Lfspd; cUthf;fj;jpd; NghJ jdpj;Jg; gphpe;J xNu xU 
mq;fk; kl;Lk; xU NfkPl;Lf;Fs; nry;fpwJ. ,J fhkPl;Lfspd; J}a jd;ik 
my;yJ fyg;gw;w jd;ik tpjp vdg;gLk;.  
 
rhh;gpd;wp xJq;Fjypd; tpjp:  
 
xNu rkaj;jpy; ,uz;L my;yJ mjw;F Nkw;gl;l NtWgl;l N[hb gz;Gfs; 
guhk;ghpakhFk; NghJ> ,tw;iwf; fl;lg;gLj;Jk; [Pd; my;yJ fhuzpfs; xU 
N[hb kw;nwhU N[hbAld; rhh;gpd;wp xJq;Ffpd;wd. ,jdhy;jhd; Gjpa 
gz;Gfs; Njhd;Wfpd;wd.  
 
FNuhNkhNrhk;fs;> b.vd;.V. kw;Wk; [Pd;fs;:  
 
kdpj cly; gy kpy;ypad; nry;fshy; MdJ. xt;nthU nry;ypd; 
cl;fUtpYk;> FNuhNkhNrhk;fs; vd miof;fg;gLk; nky;ypa E}y; Nghd;w 
mikg;Gfs; cs;sd. thy;Nlah; vd;gth; 1888 Mk; Mz;L> "FNuhNkhNrhk;fs;" 
vd;w nrhy;iy Kjd; Kjypy; cUthf;fpg;gad;gLj;jpdhh;. FNuhNkhNrhk;fs; 
vd;git ghuk;ghpaj; jfty;fis cs;slf;fpa kuGg; nghUs;fisj; 
jd;dfj;Nj nfhz;lit.  
 
b.vd;.V. it (B Mf;]p iuNgh epA+f;spf; mkpyk;) cs;slf;fpa> ed;F xLq;fpr; 
RUz;l FNuhNkhl;bd; ,iofisf; nfhz;l kuGg; nghUs;> FNuhNkhNrhk; 
MFk;. xU Fwpg;gpl;l Gwj;Njhw;wg; gz;G flj;jg;gLtjw;Ff; fhuzkhd b.vd;.V. 
tpd; gFjp> [Pd; MFk;. xt;nthU [PDk; FNuhNkhNrhkpy; xU Fwpg;gpl;l 
miktplj;jpy; mike;Js;sd. me;j miktplk; 'Nyhf;];' vd;W 
miof;fg;gLfpwJ. nry; gphpjypyd; NghJ> [Pd;fspy; cs;s kuGj; jfty;fs; 
mLj;jLj;j jiyKiwfSf;Ff; flj;jg;gLfpd;wd.  
 
 
FNuhNkhNrhk; mikg;G:  
rNfhjhp FNuhNkl;bLfs; vd;W miof;fg;gLk; ,uz;L xj;j ,iofis 
cs;slf;fpa nky;ypa> ePz;l kw;Wk; E}y; Nghd;w mikg;Gfs;> 
FNuhNkhNrhk;fs; vdg;gLk;. nrd;l;Nuhkpah;> ,uz;L FNuhNkl;bLfisAk; xU 
Fwpg;gpl;l Gs;spapy; xd;whf ,izf;fpwJ. xt;nthU FNuhNkl;bLk;> jpUF 
Nghy; RUl;lg;gl;l nky;ypa FNuhNkhdPkh vd;w mikg;ghy; MdJ. 
FNuhNkhdPkh jd; KO ePsj;jpw;Fk; vz;zw;w kzp Nghd;w 
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FNuhNkhkpah;fisf; nfhz;Ls;sJ. FNuhNkhNrhk;fs; b.vd;.V> Mh;.vd;.V> 
FNuhNkhNrhk; Gujq;fs; (`p];Nlhd; kw;Wk; `p];Nlhd; my;yhjit) kw;Wk; 
rpy cNyhf madpfs; Mfpatw;iwf; nfhz;lJ. ,e;jg; Gujq;fs; 
FNuhNkhNrhk; fl;likg;gpw;F Mjhukhf tpsq;Ffpd;wd. xU FNuhNkhNrhk; 
fPo;f;fz;l gFjpfis cs;slf;fpaJ.  
 
Kjd;ikr; RUf;fk;:  
 
FNuhNkhNrhkpd; ,uz;L fuq;fSk; ,izAk; Gs;sp> Kjd;ikr; RUf;fk; 
my;yJ nrd;l;Nuhkpah; MFk;. nry; gphpjypd; NghJ> ];gpd;by; ehh;fs; 
FNuhNkhNrhk;fSld; ,izAk; gFjp nrd;l;Nuhkpah; MFk;.  
 
,uz;lhk; epiyr; RUf;fk;:  
 
rpy FNuhNkhNrhk;fs; VNjDk; rpy gFjpfspy; ,uz;lhk; epiyr; 
RUf;fq;fisAk; ngw;wpUf;Fk;. ,e;jg; gFjp cl;fUg; gFjp my;yJ 
clfUkzp cUthf;Fk; gFjp (cl;fUtpy; cl;fUkzp cUthf;fk;) vd 
miof;fg;gLfpwJ.  
 
BNyhkpah;:  
 
FNuhNkhNrhkpd; ,Wjpg; gFjp BNyhkpah; vd miof;fg;gLfpwJ. 
FNuhNkhNrhkpd; ,uz;L EdpfSk; vjpnujph;j; jd;ik cilad. ,J mUfpy; 
cs;s FNuhNkhNrhk;fs; xd;Wld; xd;W NrUtijj; jLf;fpwJ. BNyhkpah; 
FNuhNkhNrhk;fSf;F epiyg;Gj; jd;ikia mspj;Jg; guhkhpf;fpwJ.  
 
rhl;biyl;:  
 
rpy FNuhNkhNrhk;fspd; xU Kidapy; ePz;l Fkpo; Nghd;w ,izAWg;G 
fhzg;gLfpwJ. ,e;j ,izAWg;G rhl;biyl; vd miof;fg;gLfpwJ. 
rhl;biyl;ilg; ngw;Ws;s FNuhNkhNrhk;fs;> rhl; - FNuhNkhNrhk;fs; 
(satctromosomes) vd miof;fg;gLfpd;wd.  

 
BNyhkpah;fs; xt;nthU nry;ypd; KJikia czh;j;Jk; fbfhuq;fshfr; 
nray;gLfpd;wd.  
BNyhkpah;fs;> FNuhNkhNrhk;fspy; fhzg;gLk; ghJfhg;G epA+f;spNahill; 
njhlh;thpir MFk;. xt;nthU Kiw nry; gFg;gilAk; NghJk; mit FWfy; 
milfpd;wd. BNyhkpah;fs; kpfTk; FWfp> jq;fs; Ntiyiar; nra;a Kbahj 
NghJ> nry;fs; KJikaila fhuzkhfpd;wd.  
 
nrd;l;Nuhkpahpd; epiyf;F Vw;g FNuhNkhNrhk;fspd; tiffs;:  
 
nrd;l;Nuhkpah; mike;jpUf;Fk; epiyf;F Vw;g FNuhNkhNrhk;f;s BNyhnrd;l;hpf;> 
mf;Nuhnrd;l;hpf;> rg;-nkl;lh nrd;l;hpf; kw;Wk; nkl;lh nrd;l;hpf; vd 
tifg;gLj;jg;gl;Ls;sd.  
 

1. BNyhnrd;l;hpf; - nrd;l;nuhkpah; FNuhNkhNrhkpd; xU Kidapy; fhzg;gLfpwJ. 
,it Nfhy; tbt FNuhNkhNrhk;fs;  
 

2. mf;Nuhnrd;l;hpf; - nrd;l;Nuhkpah; FNuhNkhNrhkpd; xU Kidf;F mUfpy; 
fhzg;gLtjhy;> xU Fl;ilahd fuKk; xU ePz;l fuKk; ngw;Ws;s ,itAk; 
Nfhy; tbtf; FNuhNkhNrhk;fs;  
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3. rg; - nkl;lh nrd;l;hpf; - nrd;l;Nuhkpah; FNuhNkhNrhkpd; ikaj;jpw;F mUfpy; 

fhzg;gLfpwJ. vdNt ,uz;L rkkw;w fuq;fs; cUthfpd;wd. ,it J tbt 
my;yJ L tbtf; FNuhNkhNrhk;fs;  

 

4. nkl;lh nrd;l;hpf; - nrd;l;Nuhkpah; FNuhNkhNrhkpd; ikaj;jpy; mike;J ,uz;L 
rk ePsKs;s fuq;fis cUthf;FfpwJ. ,it V tbtf; FNuhNkhNrhk;fs;  

 
gzpfspd; mbg;gilapy; FNuhNkhNrhk;fspd; tiffs;:  
 
A+NfhpNahl;bf; FNuhNkhNrhk;fs;> Ml;NlhNrhk;fs; kw;Wk; my;NyhNrhk;fs; vd 
tifg;gLj;jg;gl;Ls;sd.  
 
cly; gz;Gfis eph;zapf;Fk; [Pd;fisg; ngw;Ws;sit Ml;NlhNrhk;fs; 
(cly; FNuhNkhNrhk;fs;) MFk;. Mz; kw;Wk; ngz; caphpfs; rk 
vz;zpf;ifapy; cly; FNuhNkhNrhk;fisg; ngw;Ws;sd.  
 
Xh; caphpapd; ghypdj;ij eph;zapf;fpd;w FNuhNkhNrhk;fs;> my;NyhNrhk;fs; 
vdg;gLk;. ,it ghy; FNuhNkhNrhk;fs; my;yJ n`l;bNuhNrhk;fs; vdTk; 
miof;fg;gLfpd;wd.  
 
X – FNuhNkhNrhk;fs; kw;Wk; Y FNuhNkhNrhk;fs; vd ,Utif ghy; 

FNuhNkhNrhk;fs; cs;sd. kdpj ,dj;jpy;> Mz;fs; xU X FNuhNkhNrhikAk; 
xU Y FNuhNkhNrhikAk; ngw;Ws;sdh;. ngz;fs; ,uz;L X 
FNuhNkhNrhk;fisg; ngw;Ws;sdh;.  
 
NfhpNahilg; (Karyotype):  
 
ve;j xU Fwpg;gpl;l thOk; caphpdj;jpw;Fk; (tpyq;F my;yJ jhtuk;) 
FNuhNkhNrhk; vz;zpf;if khwpypahf cs;sJ. xt;nthU kdpj nry;ypYk; 
nghJthf 23 N[hb FNuhNkhNrhk;fs; cs;sd. ,jpy; 22 N[hb 
Ml;NlhNrhk;fs; kw;Wk; 23 tJ N[hb My;NyhNrhk;fs; my;yJ ghy; 
FNuhNkhNrhk;fs; MFk;.  
 
nghJthf> ghy; ,dg;ngUf;fk; nra;Ak; caphpdq;fspd;> cly; nry;fspy; 
FNuhNkhNrhk;fs; N[hbfshf ,lk; ngw;Ws;sd. ,e;j epiy ,U ka epiy 
(2n) vd miof;fg;gLfpwJ. ,t;Taphpdq;fs; cw;gj;jp nra;Ak; ,dnry;fspy; 
xU FNuhNkhNrhk; njhFg;G kl;Lk; ,lk; ngw;Ws;sJ. vdNt ,d nry;fs; 
xw;iw ka nry;fs; (n) vd miof;fg;gLfpd;wd.  
 
XH caphpdj;jpy; nry; cl;fUtpy; cs;s FNuhNkhNrhk;fspd; vz;zpf;if> 
msT kw;Wk; tbtk;> NfhpNahilg; vdg;gLfpwJ. xU rpw;wpdj;jpd; 
NfhpNahilg; tiugl tpsf;fk;> ,bNahfpuhk; (idiogram) vd 
miof;fg;gLfpwJ. ,jpy; midj;J nkl;lhepiy FNuhNkhNrhk;fSk; 
xj;jpirthd FNuhNkhNrhk; N[hbfshf mtw;wpd; ePsk;> jbkd;> 
nrd;l;Nuhkpahpd; epiy> tbtk; kw;Wk; gy gz;Gfspd; ,wq;F thpirapy; ,lk; 
ngw;Ws;sd. ghy; FNuhNkhNrhk;fs; ,t;thpirapd; ,Wjpapy; cs;sd.  
 
b.vd;.V. mikg;G:  
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b.vd;.V. vd;gJ kuGj; jfty;fis cs;slf;fpa ghuk;ghpag; nghUs;. ,J 
FNuhNkhNrhkpd; kpf Kf;fpaf; $whFk;. N[k;]; thl;rd; kw;Wk; /gpuhd;rp]; 
fphpf; MfpNahh; ntspapl;l b.vd;.V tpd; Kg;ghpkhz mikg;G> ngUk;ghyhf 
Vw;Wf;nfhs;sg;gl;l b.vd;.V khjphp MFk;. Nuh]ypd;l; /gpuhq;fspd; kw;Wk; 
nkshp]; tpy;fpd;]; MfpNahhpd; b.vd;.V. X fjph; tpspk;G tpyfy; Ma;tpd; 
mbg;gilapy; b.vd;.Vtpd; Kg;ghpkhz khjphpia thl;rd; kw;Wk; fphpf; 
ntspapl;ldh;. epA+f;spf; mkpyq;fspd; %yf;$W mikg;G gw;wp ,th;fspd; 
fz;Lgpbg;Gfisg; ghuhl;Lk; tpjkhf 1962 Mk; Mz;L kUj;Jtj;jpw;fhd 
Nehgy; ghpR ,th;fSf;F toq;fg;gl;lJ.  
 
b.vd;.V. %yf;$wpd; Ntjp ,iaG:  
 
b.vd;.V. vd;gJ kpy;ypad; fzf;fhd epA+f;spNahilLfis cs;slf;fpa kpfg; 
nghpa %yf;$W MFk;. vdNt ,J ghyp epA+f;spNahilL (poly – gy) 
vdTk; miof;fg;gLfpwJ. xt;nthU epA+f;spNahilLfSk; %d;W $Wfis 
cs;slf;fpaJ.  
 
1. xU rh;f;fiu %yf;$W – B Mf;rpiuNgh]; rh;f;fiu  
2. xU iel;u[d; fhuk;  

b.vd;.V. tpy; cs;s iel;u[d; fhuq;fs; ,Utifg;gLk;. mit  
1. gpA+hpd;fs; (mbidd; kw;Wk; Fthidd;)  
2. gphpkpbd;fs; (irl;Nlhrpd; kw;Wk; ijkpd;)  
 

3. xU gh];Ngl; njhFjp  
 

epA+f;spNahirL kw;Wk; epA+f;spNahilL  
 
 epA+f;spNahirL = iel;u[d; fhuk; + rh;f;fiu  
 epA+f;spNahilL = epA+f;spNahirL + gh];Ngl;  
  
,lk; ngw;Ws;s gpA+hpd;fs; kw;Wk; gphpkpbd;fSf;F Vw;g epA+f;spNahilLfs; 
cUthfpd;wd.  
 
thl;rd; kw;Wk; fphpf;fpd; b.vd;.V. khjphp:  
 
1. b.vd;.V. %yf;$W ,uz;L ghypepA+f;spNahilL ,iofshy; MdJ.  

 
2. ,e;j ,iofs; ,ul;ilr; RUs; mikg;ig cUthf;Ffpd;wd. ,t;tpiofs; 

xd;Wf;nfhd;W vjph; ,iz ,ay;Gld; vjpnujph; jpirfspy; nry;fpd;wd.  
 

3. ikaj;jpy; cs;s iel;u[d; fhuq;fs;> rh;f;fiu – gh];Ngl; njhFjpAld; 
,izf;fg;gl;Ls;d. ,e;jj; njhFjpfs; b.vd;.V. tpd; KJnfYk;ghf 
cs;sd.  
 

4. iel;u[d; fhuq;fs; ,izTWjy;> vg;nghOJk; xU Fwpg;gpl;l tpjj;jpNyNa 
mikfpwJ. mit vg;nghOJk; i`l;u[d; gpizg;Gfshy; 
,izf;fg;gLfpd;wd.  
 

• mbidd; (A) ijkpDld; (T) ,uz;L i`l;u[d; gpizg;Gfshy; 
,izf;fg;gl;Ls;sJ. (A = T)  
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• irl;Nlhrpd; (C) FthidDld; (G) %d;W i`l;u[d; 
gpizg;Gfshy; ,izf;fg;gl;Ls;J. (C = G)  

,j;jifa ,izTWjy; epug;G fhu ,izTWjy; vd;W miof;fg;gLfpwJ.  
 

5. iel;u[d; fhuq;fSf;F ,ilNaahd i`l;u[d; gpizg;G b.vd;.V. tpw;F 
epiyg;Gj; jd;ikiaj; jUfpwJ.  
 

6. ,ul;ilr; RUs; mikg;gpd; xt;nthU Rw;Wk; 34A° (3.4nm) mstpyhdJ. 
xU KO Rw;wpy; gj;J fhu ,izfs; cs;sd.  
 

7. ,ul;ilr; RUspy; cs;s epA+f;spNahilLfs; gh];Ngh il v];lh; 
gpizg;Gfshy; xd;whf ,izf;fg;gl;Ls;sd.  
 

b.vd;.V. ,ul;bg;ghjy;:  
 
b.vd;.V ,ul;bg;ghjy; vd;gJ xU nry;ypy; eilngWk; mbg;gilr; nray;ghLfspy; 
xd;W. ,ul;bg;ghjy; nray;ghl;bd; nghOJ b.vd;.V. %yf;$W jd; mikg;ig xj;j 
efy;fis cUthf;FfpwJ. b.vd;.V %yf;$wpd; ,U ,iofSk; epug;G fhu 
,izfisg; ngw;Ws;sd. xt;nthU ,ioapYk; cs;s epA+f;spNahilLfs; Gjpa 
,io cUthf;Ftjw;fhd jfty;fis mspf;fpd;wd. xt;nthU Kiw nry; 
gFg;gilAk; nghOJk; ,uz;L Nra; nry;fSk; jha; nry; Nghd;Nw rhpahf mNj 
kugpay; jfty;fisg; ngw;Ws;sd. b.vd;.V. ,ul;bg;ghjy; fPo;f;fz;l epfo;Tfis 
cs;slf;fpaJ.  
 
,ul;bg;ghjypd; njhlf;fk;:  
 
b.vd;.V. tpd; Fwpg;gpl;l Gs;spapy; ,ul;bg;ghjy; njhlq;FfpwJ. ,e;j Gs;spfs; 
,ul;bg;ghjy; njhlq;Fk; ,lq;fs; MFk;. ,uz;L ,iofSk; gphpe;J gpd; tpyf 
Muk;gpj;J ,g;Gs;spapy; ,ul;bg;ghjy; fit cUthfpwJ.  
 
b.vd;.V. %yf;$W gphpjy;:  
 
,ul;bg;ghjy; njhlq;Fk; ,lj;jpy;> n`ypNf]; vd;w nehjp ,izfpwJ. 
n`ypNf];> b.vd;.V. tpd; ,uz;L ,iofisAk; gphpf;fpwJ. NlhNghINrhnkNu]; 
nehjp ,ul;bg;ghjy; fitapd; NkNy cs;s ,ul;ilr; RUis gphpj;J> mit 
gphpAk; nghOJ Vw;gl;l KWf;fy;fis ePf;FfpwJ. gphpe;j xt;nthU b.vd;.V. 
,ioAk; Gjpa b.vd;.V. ,iof;fhd 'khjphp cU' (template) Nghd;W 
nray;gLfpd;wd.  
 
Mh;.vd;.V. gpiukh; cUthjy;:  
 
Mh;.vd;.V. gpiukh; vd;gJ Mh;.vd;.V epA+f;spNahilLfspd; xU rpwpa gFjp MFk;. 
,ul;bg;ghjy; njhlq;Fk; ,lj;jpw;F mUfpy; cs;s b.vd;.V. khjphp cU> Mh;.vd;.V. 
gpiukiuj; Njhw;Wtpf;fpwJ.  
 
ngw;Nwhh; ,ioapypUe;J Gjpa epug;G ,ioapd; Njhw;wk;:  
 
Mh;.vd;.V. gpiukh; cUthd gpd;G> b.vd;.V. ghypnkNu]; vd;w nehjpapd; 
cjtpAld; epA+f;spNahilLfs; Nrh;f;fg;gLfpd;wd. xt;nthU ngw;Nwhh; 
,ioapypUe;Jk; Gjpa epug;G b.vd;.V. ,io cUthfpwJ. Gjpa ,io cUthf;fk; 
xw;iwj; jpirapy; eilngWfpwJ.  
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Xh; ,ioapy;> Nra; ,io njhlh;r;rpahd ,ioahf cUthf;fg;gLfpwJ. ,J to 
elj;Jk; ,io (Leading stand) vd miof;fg;gLfpwJ. kw;Nwhh; ,ioapy; b.vd;.V. 

tpd; rpwpa gFjpfs; cUthf;fg;gLfpd;wd. ,e;j ,io gpd;jq;fpa ,io (lagging 
stand) vd miof;fg;gLfpwJ. b.vd;.V. tpd; rpwpa gFjpfs;> xfrhfp Jz;Lfs; vd 
miof;fg;gLfpd;wd. ,e;j Jz;Lfs;> b.vd;.V. ypNf]; nehjpahy; 
xd;wpizf;fg;gLfpd;wd.  
 
,ul;bg;ghjy; fitapd; ,U gf;fq;fSk; nlh;kpd]; vd;w ,lj;jpy; re;jpf;Fk; 
NghJ ,ul;bg;ghjy; KbtilfpwJ. ,ul;bg;ghjy; njhlq;Fk; epiyf;F vjph;j; 
jpirapy; nlh;kpd]; cs;sJ.  
 
b.vd;.V. tpd; Kf;fpaj;Jtk;:  
 

• ,J kugpay; jfty;fis xU jiyKiwapypUe;J mLj;j jiyKiwf;Ff; 
flj;JfpwJ.  

• ,J Gujq;fs; cUthf;fj;jpw;Fj; Njitahd jfty;fisg; ngw;Ws;sJ.  
• xU caphpdj;jpd; tsh;r;rp rhh; kw;Wk; tho;tpay; nray;ghLfisf; 

fl;Lg;gLj;JfpwJ.  
 
ghypd eph;zak;:  
 
fUTw;w Kl;il> Mz; my;yJ ngz; caphpahf tsh;r;rpailtJ ghypd eph;zak; 
vdg;gLk;. xU caphpapd; ghypdk; FNuhNkhNrhk;fshy; eph;zapf;fg;gLfpwJ.  
 
kdpjdpy; ghypd eph;zak;:  
 
kdpjdpy; cs;s 23 N[hb FNuhNkhNrhk;fspy; 22 N[hb Ml;NlhNrhk;fs; kw;Wk; 1 
N[hb (23tJ N[hb) ghy; FNuhNkhNrhk;fs; vd;gij epidtpy; nfhs;s Ntz;Lk;. 
ngz; NfkPl;Lfs; my;yJ mz;l nry;fs; xNu khjphpahd FNuhNkhNrhk; 
mikg;igg; (22 + x) ngw;Ws;sd. MfNt> kdpj ,dj;jpy; ngz; caphpfs; 
N`hNkhNfkPl;bf; MFk;.  
 
Mz; NfkPl;Lfs; my;yJ tpe;jZf;fs; ,uz;L tifg;gLk;. ,uz;L tifSk; rk 
tpfpjj;jpy; cUthfpd;wd. mit (22 + X) FNuhNkhNrhk;fis cila 
tpe;jZf;fs; kw;Wk; (22 + Y) FNuhNkhNrhk;fis cila tpe;jZf;fs;. kdpj 
,dj;jpy; Mz;fs; n`l;bNuhNfkPl;bf; vd miof;fg;gLfpd;wdh;.  
 
mz;lk; (X), X = FNuhNkhNrhk; nfhz;l tpe;jZNthL ,ize;jhy;> XX caphp 

(ngz;) cUthfpwJ. mz;lk; (X), Y – FNuhNkhNrhk; nfhz;l tpe;jZNthL> 
,ize;jhy; XY – caphp (Mz;) cUthfpwJ. je;ij cUthf;Fk; tpe;jZNt> 
Foe;ijapd; ghypdj;ij eph;zapf;fpwJ. Foe;ijapd; ghypdj;ij eph;zapg;gjpy; 
jha;f;F vt;tpjg; gq;Fk; ,y;iy.  
 
vt;thW FNuhNkhNrhk;fs; ghypd eph;zapj;jypy; gq;F nfhs;fpd;wd vd;gijg; 
ghh;g;Nghk;. (22+ X) mz;lk; (22 + X) tpe;jZTld; fUTWk; nghOJ ngz; 

Foe;ij (22 + X) cUthfpwJ. mz;lk;> (22 + Y) tpe;jZTld; fUTWk; nghOJ 

Mz; Foe;ij (44 + XY) cUthfpwJ.  
rLjpkhw;wk;:  
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<Ndhj;jPuh yhkhh;f;fpahdh> khiy Neu gphpk;Nuh]; tif jhtuj;jpy;> jhk; 
fz;lwpe;j Gwj;Njhw;wg; gz;G khw;wq;fspd; mbg;gilapy; 1901 Mk; Mz;L 
`pA+Nfh B tphp]; vd;gth; 'rLjpkhw;wk;' vd;w nrhy;iy mwpKfg;gLj;jpdhh;. 
guk;giuahfj; njhluf;$ba> jpBnud Xh; caphpapd; kuGg; nghUspy; (DNA) 
jpBnud Vw;gLk; khw;wk; 'rLjpkhw;wk;' vdg;gLk;.  
 
rLjpkhw;wk; ,uz;L tifg;gLk;. mit FNuhNkhNrhk; rLjpkhw;wk; kw;Wk; [Pd; 
rLjpkhw;wk;.  
 
1. FNuhNkhNrhk; rLjp khw;wk;:  

FNuhNkhNrhk; mikg;G my;yJ vz;zpf;ifapy; Vw;gLk; jpBh; khw;wk;> 
FNuhNkhNrhk; rLjpkhw;wk; vd miof;fg;gLfpwJ. ,jd; tpisthf fPo;f;fz;l 
epiyfs; Njhd;wyhk;.  
 

1. FNuhNkhNrhk; mikg;gpy; Vw;gLk; khw;wq;fs;:  
nghJthf> nry; gFg;gpd; NghJ Vw;gLk; jtWfshy; FNuhNkhNrhk; 
mikg;gpy; khw;wq;fs; Vw;gLfpd;wd. FNuhNkhNrhk;fspy; Vw;gLk; 
ePf;fkiljy;> ,ul;bg;ghjy;> jiyfPo; khw;wk; kw;Wk; ,lk;ngah;jy; 
Mfpatw;wpd; tpisthf [Pd;fspd; vz;zpf;if kw;Wk; mikg;gpy; khw;wk; 
Vw;gLfpwJ.  
 

2. FNuhNkhNrhk; vz;zpf;ifapy; Vw;gLk; khw;wq;fs;:  
,it> xU nry;ypy; ,lk;ngw;Ws;s FNuhNkhNrhk; vz;zpf;if mjpfhpj;jy; 
my;yJ Fiwjy; Mfpatw;iw cs;slf;fpaJ. ,J gd;ka epiy (gpsha;b) 
vdg;gLfpwJ. gd;ka epiy ,U tifg;gLk;).  
 1. A+gpsha;b  2. md;A+gpsha;b 
 

A+gpsha;b:  
 
caphpfs; tof;fkhd ,Uka (2n) FNuhNkhNrhk;fis tpl mjpf vz;zpf;ifapy; 
ngw;Ws;s epiy A+gpsha;b vdg;gLk;. xU caphp %d;W xw;iwka FNuhNkhNrhk; 
njhFg;Gfisg; ngw;wpUe;jhy; mJ Kk;ka epiy (3n) vdg;gLk;. Kk;kaj; 
jhtuq;fs; kw;Wk; tpyq;Ffs; nghJthf kyl;Lj;jd;ik cilait. xU caphp 
ehd;F xw;iwkaj; njhFg;Gfisg; ngw;wpUe;jhy; mJ ehd;ka epiy (4n) 
vdg;gLk;. ehd;ka epiyj; jhtuq;fs; ed;ik gaf;ff; $bait. Vnddpy; ehd;ka 
epiy> ngUk;ghYk; mstpy; nghpa gok; kw;Wk; G+f;fis tpistpf;Fk;.  
 
md;A+gpsha;b:  
 
njhFg;gpy; cs;s xd;W my;yJ mjw;F Nkw;gl;l FNuhNkhNrhk;fis ,oj;jy; 
my;yJ $Ljyhfg; ngWjy; md;A+gpsha;b vdg;gLk;. ,J %d;W tifg;gLk;. 
NkhNdhNrhkp (2n-1) biuNrhkp (2n+1) kw;Wk; ey;ypNrhkp (2n-2) md;A+gpsha;b 
epiyf;fhd nghJthf mwpag;gl;l vLj;Jf;fhl;L kdpjdpy; Vw;gLk; lTd; Neha;f; 
$l;L mwpFwp (syndrome).  
 
lTd; Neha;f; $l;L mwpFwp:  
 
,e;j epiy Kjd; Kjyhf yhq;f;ld; lTd; vd;w kUj;Jtuhy; 1866 Mk; Mz;L 
milahsk; fhzg;gl;lJ. ,J 21 tJ FNuhNkhNrhkpy; xU $Ljy; efy; 
FNuhNkhNrhk; (21 tJ biuNrhkp) cs;s kugpay; epiy MFk;. kdtsh;r;rpf; 
FiwghL> jhkjkhd tsh;r;rp> elj;ij rhh;e;j gpur;ridfs;> gytPdkhd jir 
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mikg;G> ghh;it kw;Wk; Nfl;ly; FiwghL Mfpait ghjpf;fg;gl;l Foe;ijfsplk; 
fhzg;gLk; rpy epiyfs;.  

 
2. [Pd; my;yJ Gs;sp rLjpkhw;wk;;  

 
xU [Pdpd; epA+f;spNahilL thpirapy; Vw;gLk; khw;wq;fs; [Pd; rLjpkhw;wk; 
vdg;gLk;. ,J xd;W my;yJ mjw;F Nkw;gl;l iel;u[d; fhuq;fspy; Vw;gLk; 
gjpyPL nra;jy;> ePf;fkiljy;> ,ilr;Nrh;jy; my;yJ jiyfPohjy; Mfpatw;iw 
cs;slf;fpaJ. [Pd;fspy; Vw;gLk; khw;wk; xU caphpapd; ,ay;Gf;F khwhd 
Guj cw;gj;jpf;F toptFf;fpwJ.  
 
xw;iw [Pdpy; Vw;gLk; jpBh; khw;wj;jhy; fjph; mhpths; ,uj;j Nrhif Neha; 
Vw;gLfpwJ. ,e;j [Pdpy; Vw;gLk; khw;wk;> `PNkh FNshgpd; %yf;$wpy; cs;s 
Gujg; gFjpapd; mikg;gpy; khw;wj;ij vw;gLj;JfpwJ. Guj %yf;$wpy; Vw;gl;l 
khw;wj;jpdhy;> ,e;j `PNkhFNshgpidf; nfhz;Ls;s rptg;G ,uj;j nry;fs; 
fjph; mhpths; tbtj;ijg; ngWfpd;wd.  
 
epidtpy; nfhs;f:  

• NtWghL kpfTk; neUf;fkhd tpyq;FfsplKk; fhzg;gLfpwJ.  
 

• nkz;ly; jdJ Ma;tpw;F 7 gz;Gfisj; Njh;e;njLj;jhh; mit KiwNa 
kyhpd; epwk;> miktplk;> tpijapd; tbtk;> epwk;> fdpapd; epwk; kw;Wk; 
tbtk;> jz;bd; cauk;.  

 

• xt;nthU gl;lhzpr; nrbapYk; ,uz;L fhuzpfs; xU gz;G 
cUthtjw;Ff; fhuzkhf cs;sd.  

 

• ngw;NwhhplkpUe;J gz;Gfs; flj;jg;gLk; epfo;T ghuk;ghpak; vd;W 
miof;fg;gLk;.  

 

• xt;nthU kdpj nry;Yk; 23 N[hb FNuhNkhNrhk;fisf; nfhz;Ls;sJ. 
,jpy; 22 N[hb Ml;NlhNrhk;fs; kw;Wk; xU N[hb my;NyhNrhk;fs; 
vdg;gLk;.  

• xU FNuhNkhNrhk; cs;slf;fpa gFjpfs; Kjd;ikr; RUf;fk;> 
nrd;l;Nuhkpah;> ,uz;lhk; epiyr; RUf;fk;> BNyhkpah; kw;Wk; rhl;biyl;  

• nrd;l;Nuhkpahpd; epiyiag; nghWj;J FNuhNkhNrhk;fs;> BNyhnrd;l;hpf;> 
mf;Nuhnrd;l;hpf;> rg; - nkl;lh nrd;l;hpf; kw;Wk; nkl;lh nrd;l;hpf; 
FNuhNkhNrhk;fs; vd tifg;gLj;jg;gl;Ls;sd.  
 

• b.vd;.V. tpd; xt;nthU epA+f;spNahilLk; xU B Mf;]p iuNgh]; 
rh;f;fiu> xU iel;u[d; fhuk; kw;Wk; xU gh];Ngl; njhFjp 
Mfpatw;iwf; nfhz;Ls;sd. vg;nghOJk; gpA+hpd; kw;Wk; gphpkpbd;fSf;F 
,ilNa ,izTWjy; epfo;fpwJ.  

 

• je;ij cUthf;Fk; tpe;jZNt> Foe;ijapd; ghypdj;ij eph;zapf;fpwJ. 
Foe;ijapd; ghypdj;ij eph;zapg;gjpy; jha;f;F vt;tpjg; gq;Fk; ,y;iy.  
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• xU caphpapd; kuGg; nghUspy; jpBnud Vw;gLk;. guk;giuahfj; 
njhluf;$ba khw;wk; rLjp khw;wk; vdg;gLk;.  
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myF – 19  
 

caphpd; Njhw;wKk; ghpzhkKk;  
 

mwpKfk;:  
caphpdq;fs; jdpj;Jtkhd gz;Gfisg; ngw;wpUg;gNjhL mikg;G kw;Wk; 
nray;ghLfspYk; jq;fSf;Fs; xw;WikiaAk; ntspf;fhl;Lfpd;wd. NkYk; 
mit gd;Kfj;jd;ikAld; Njhw;wk; kw;Wk; ghpzhkr; nray; KiwfSf;F 
cl;gl;L ,aw;ifNahL rkepiyahd njhlh;igAk; guhkhpf;fpd;wd. jw;Nghija 
epiyia KOikahfg; Ghpe;J nfhs;tjw;Ff; fle;j fhyj;ijg; gw;wpa mwpT 
,d;wpaikahjJ vd;gijg; ngUk;ghd;ikahd ghpzhkj;jpd;  $Wfs; 
czh;j;Jfpd;wd. G+kpapy; Njhd;wpa fhyk; Kjy; caphpdq;fs; ngUk; 
khw;wq;fisr; re;jpj;Js;sd. caphpdq;fspd; tuyhW ,uz;L $Wfis 
cs;slf;fpaJ. mit  
 
G+kpapy; caphpdq;fspd; Njhw;wk; kw;Wk; caphpdq;fspd; Njhw;wf; fhyk; Kjy; 
mtw;wpy; Vw;gLk; gbg;gbahd khw;wq;fSk; jftikg;GfSf;fhd El;gKk; 
(ghpzhkk;) 
 
G+kpapd; Njhw;wk;:  
 
caphpdq;fspd; Njhw;wk; G+kpapd; Njhw;wj;NjhL njhlh;GilaJ. ngUntbg;Gf; 
Nfhl;ghL mz;lj;jpd; Njhw;wj;ij tpsf;FfpwJ. ,f;Nfhl;ghL> mz;lk; xu ngU 
ntbg;gpdhy; 15 gpy;ypad; Mz;LfSf;F Kd; Njhd;wpajhf Kd;nkhopfpwJ. 
mz;lkhdJ tpz;kPd;fs;> thA Nkfq;fs; kw;Wk; J}Rfspdhy; Md tpz;kPd; 
kz;lyq;fis cs;slf;fpaJ. thA Nkfq;fs; jq;fspd; <h;g;G tpir fhuzkhf 
Nkhjpf; nfhs;sj; njhlq;fp> mZf;fisAk;> Jfs;fisAk; cUthf;fpd. 
mg;NghJ #hpa kz;lyk; cUthfp ,Uf;fyhk;. mZf;fs;> J}rpj; Jfs;fs; 
kw;Wk; thA mLf;Ffs; jpushf ,ize;J Nfhs;fis cUthf;fpd. ,it 
ghy;top tpz;kPd; jpuspy; #hpa kz;lyj;ij cUthf;fpd. Vwf;Fiwa 4.5 
gpy;ypad; Mz;LfSf;F Kd;dhy; G+kp cUthfp ,Uf;fyhk; vdf; 
fUjg;gLfpwJ. G+kp Njhd;wpa 500 kpy;ypad; Mz;LfSf;Fg; gpd; caphpdq;fs; 
Njhd;wpd.  
 
caphpdq;fspd; Njhw;wk; gw;wpa Nfhl;ghLfs;:  
caphpdq;fspd; Njhw;wk; gw;wp tpsf;Ftjw;fhfg; gy;NtW Nfhl;ghLfs; 
Kd;nkhopag;gl;Ls;sd. caphpdq;fspd; Njhw;wk; gw;wpa fUj;Jfs; 
fPo;f;fz;lthW mike;Js;sd.  
 
rpwg;Gj; Njhw;wf; Nfhl;ghL:  
 
,f;fUj;jpd;gb G+kpapYs;s caphpdq;fs; ahTk; xU nja;tPf gilg;G> NkYk; 
fle;j fhyj;jpy; xU Fwpg;gpl;l Neuj;jpy; ele;j ,aw;iff;F mg;ghw;gl;l 
epfo;tpd; fhuzhfTk; caphpdq;fs; Njhd;wp ,Uf;fyhk;. caphpdq;fs; 
Njhd;wpajpypUe;J ,Jtiu mtw;wpy; ve;j khw;wKk; Vw;gltpy;iy vd;w 
fUj;ij ,J typAWj;JfpwJ.  
 
Ra gilg;Gf; Nfhl;ghL (caphpypg; gpwg;G):  
,f;Nfhl;ghl;bd;gb capuw;w nghUl;fspypUe;J jd;dpr;irahf caph; 
Njhd;wpaJ. kPd;fs; Nrw;wpy; ,Ue;Jk;> jtisfs; <ukhd kz;zpy; ,Ue;Jk;> 
G+r;rpfs; mOFk; nghUl;fspy; ,Ue;Jk; Njhd;wpajhf ek;gg;gl;lJ.  
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caph;g; gpwg;Gf; Nfhl;ghL:  
 
Y}ap]; gh];lh; (1862) mth;fspd; Cfg;gb Kd;gpUe;j caphpay; ,Ue;Jjhd; 
caph; Njhd;wpaJ. fpUkp ePf;fk; nra;ag;gl;l> fhw;Wg;Gfhj FLitapy; ,we;j 
<];l;fspy; ,Ue;J caph; cUthftpy;iy. Mdhy; fhw;W cl;GFk; kw;nwhU 
FLitapy; ,we;j <];l;fspy; ,Ue;J Gjpa caphpdq;fs; Njhd;Wfpd;wd 
vd;gij ep&gpj;jhh;.  
 
Ntw;Wf; fpuf my;yJ fh];kpf; Njhw;wk;:  
 
Gtpf;F mg;ghy; tpz;ntspapy; ,Ue;J caph; Njhd;wpajhf ,d;Wk; rpy 
mwptpayhsh;fs; fUJfpd;wdh;. ,jd;gb> caphpd; myfhd ];Nghh;fs; 
(ghd;];ngh;kpah) Gtp cs;spl;l gy;NtW Nfhs;fSf;F ,lkhw;wk; 
nra;ag;gl;lJ. rpy thdpay; mwpQh;fs; ,d;Wk; ,f;fUj;ijf; nfhz;Ls;sdh;.  
 
caph;fspd; Ntjpg; ghpzhkk;:  
 
,f;fUj;ij Xghhpd; (1922) kw;Wk; `hy;Nld; (1929) MfpNahh; ntspapl;ldh;. 
,jd;gb> Gtpapy; epyTk; #oYf;F Vw;g> njhlh;r;rpahd Ntjp tpidfs; 
%ykhf caph; Njhd;wpaJ vd;w fUj;ij Kd;nkhope;jdh;. Kjypy; Njhd;wpa 
caph; Vw;nfdNt ,Ue;j capuw;w fdpk %yf;$Wfspy; ,Ue;J cUthfp 
,Uf;fyhk;. ,f; fdpk %yf;$Wfs; gy;NtW fhpk %yf;$Wfs; cUthf top 
tFj;jd. ,f;fhpk %yf;$Wfs; $o;kj; njhFjpfshf khw;wk; mile;J 
caph;fis cUthf;fpd. caphpdj;jpd; Njhw;wk; gw;wpa Ntjpg; ghpzhkj;jpd; 
etPd fUj;Jf;fs; midtuhYk; Vw;Wf; nfhs;sg;gl;ld.  
 
Gwj;Njhw;wtpay; kw;Wk; clw; $wpay; rhd;Wfs;:  
 
jw;NghJ thOk; caphpdq;fSf;F ,ilNaahd njhlh;Gfis $h;e;J 
ftdpg;gjd; %yKk;> mope;Jtpl;l caphpdq;fSf;F ,ilNaahd xw;Wikfis 
njhlh;GgLj;Jtjd; %yKk; ghpzhkj;ijg; gw;wp ed;whfg; Ghpe;J nfhs;syhk;. 
caphpaypd; gy;NtW JiwfspypUe;J fpilj;j rhd;WfSk; caphpdq;fSf;F 
,ilNaahd njhlh;Gfis Mjhpg;gjhf cs;sd. midj;J caphpdq;fSk; 
nghJ Kd;Ndhh;fspy; ,Ue;J Njhd;wpd vd;w fUj;ij ,r; rhd;Wfs; 
Mjhpf;fpd;wd. njhy;Yaphpay; rhd;Wfs;> jw;fhy gwitfspd; Njhw;wj;jpw;F 
Mjhukhf cs;sd.  
 
Gwj;Njhw;wtpay; kw;Wk; clw;$wpay; rhd;Wfs;:  
caphpdq;fspd; Gwj;Njhw;wtpay; kw;Wk; cly;$wpay; Mfpatw;wpd; xg;gPl;L 
Ma;Tfs; mit rpy nghJthd gz;Gfisg; ngw;Ws;sd vd;gij 
ntspg;gLj;Jfpd;wd.  
 
mikg;G xj;j cWg;Gfs;:  
xNu khjphpahd fU tsh;r;rp Kiw nfhz;l> nghJthd Kd;Ndhh;fsplk; 
,Ue;J kuG topahf cUthd cWg;Gfs;> mikg;G xj;j cWg;Gfs; vdg;gLk;. 
ghY}l;bfspd; Kd;dq;fhy;fs;> mikg;G xj;j cWg;Gfs; MFk;. 
vLj;Jf;fhl;lhf kdpjdpd; if> G+idapd; Kd;dq;fhy;> jpkpq;fyj;jpd; JLg;G 
kw;Wk; ntsthypd; ,wf;if Mfpait ghh;f;f ntt;NtwhfTk;> ntt;NtW 
gzpfis nra;tjw;Nfw;gTk; jftikf;fg;gl;Ls;sd. Mdhy; mtw;wpd; tsh;r;rp 
KiwAk; vYk;Gfspd; mbg;gil mikg;Gk; xNu khjphpahf cs;sd.  
 
nray; xj;j cWg;Gfs;:  
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nray; xj;j cWg;Gfs; ghh;f;f xNu khjphpahfTk;> xNu khjphpahd 
gzpfisAk; nra;fpd;wd. Mdhy; mit ntt;NtW tpjkhd Njhw;wk; kw;Wk; 
fU tsh;r;rp Kiwfis nfhz;ljhf cs;sd.  
vr;r cWg;Gfs;:  
 
tpyq;Ffspd; clypy; cs;s cU tsh;r;rp Fd;wpa kw;Wk; ,aq;fhj epiyapy; 
cs;s cWg;Gfs;> vr;r cWg;Gfs; vd miof;fg;gLfpd;wd. njhlh;Gila xU 
rpy tpyq;Ffspy;> ,Nj cWg;Gfs; ed;whf tsh;r;rpaile;Jk; ,aq;Fk; 
epiyapYk; fhzg;gLfpd;wd. Fly;thy;> fz;zpikg; glyk;> thy; Ks;nsYk;G> 
jz;Ltl vYk;gpd; thy; gFjp Mfpait kdpjdpy; fhzg;gLk; rpy vr;r 
cWg;Gfs; MFk;.  
 
Kd;Ndhh; gz;G kPl;rp  
rpy caphpfspy; mtw;wpd; %jhijah;fspd; gz;Gfs; kPz;Lk; Njhd;WtJ 
Kd;Ndhh; gz;G kPl;rp vdg;gLfpwJ. gpwe;j Foe;ijfspy; fhzg;gLk; 
tsh;r;rpaw;w thy;> kdpj cly; KOtJk; mlh;j;jpahd Nuhkk; Nghd;wit 
Kd;Ndhh; gz;G kPl;rpf;fhd rpy vLj;Jf;fhl;LfshFk;.  
 
fUtpay; rhd;Wfs;:  
 
ntt;NtW tpyq;Ffspd; xg;gPl;Lf; fUtpay; Ma;Tfs;> ghpzhkk; gw;wpa 
fUj;JfSf;F Mjuthf cs;sd. kPd; Kjy; ghY}l;bfs; tiu midj;J 
tif fUf;fspd; Muk;g tsh;r;rp epiy xNu khjphpahf cs;sJ. mtw;wpd; 
rpwg;Gg; gz;Gfspd; NtWghL fU tsh;r;rpapd; gpe;ija epiyfspy; Vw;gLfpwJ.  
 
 
 
caph;topj; Njhw;w tpjp my;yJ topKiwj; njhFg;G nfhs;ifia vh;d];l; 
n`f;fy; vd;gth; ntspapl;lhh;. mthpd; nfhs;ifg;gb "jdp caphpapd; tsh;r;rp 
epiyfs; mt;Taphp rhh;e;Js;s njhFjpapDila ghpzhk tsh;r;rp epiyfis 
xj;jJ.  
 
njhy;Yaphpay; rhd;Wfs;:  
 
Gijgbtq;fs; gw;wpa mwptpay; gphpT> njhy;Yaphpay; vdg;gLfpwJ. 
ypNahdhh;Nlh lhtpd;rp> 'njhy;Yaphpaypd; je;ij' vd miof;fg;gLfpwhh;. 
ngUk;ghyhd KJnfYk;gw;wit kw;Wk; KJnfYk;Gs;sitfspd; ghpzhkg; 
ghijiag; Ghpe;J nfhs;s Gijgbtq;fs; gw;wpa Ma;Tfs; cjTfpd;wd. 
ghpzhk tsh;r;rp vd;gJ vspa caphpdq;fspy; ,Ue;J rpf;fyhd mikg;G 
nfhz;l caphpdq;fs; gbg;gbahf Njhd;WtJ vd;gij Gijgbt Mtzq;fs; 
ntspg;gLj;Jfpd;wd. jw;fhyg; gwitfspd; Njhw;wj;ijj; njhy;ypaphpay; gbtr; 
rhd;Wfs; Mjhpf;fpd;wd.  
 
Mh;f;fpahg;nlhpf;];:  
Mh;f;fpahg;nlhpf;]; vd;gJ goq;fhyg; Gijgbtg; gwit. ,J [{uhrpf; 
fhyj;jpy; tho;e;j Kw;fhyg; gwit Nghd;w caphpdk;. ,J Ch;td kw;Wk; 
gwitfSf;F ,ilNaahd ,izg;G caphpahff; fUjg;gLfpwJ. ,J 
gwitfisg; Nghy ,wFfSld; $ba ,wf;iffis ngw;wpUe;jJ. Ch;td 
Nghy ePz;l thy;> efq;fis cila tpuy;fs; kw;Wk; $k;G tbtg; gw;fisAk; 
ngw;wpUe;jJ.  
 
ghpkhzf; Nfhl;ghLfs;:  
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G+kpapd; ghpzhk tsh;r;rpNahL NRh;e;J caphpdq;fSk; Njhd;wpd vd;w fUj;J 
18-Mk; E}w;whz;bd; ,Wjpapy; tYg;ngwj; njhlq;fpaJ. ghpzhkk; vd;gJ fhy 
khw;wj;jpw;F Vw;g caphpdq;fspy; gbg;gbahfj; Njhd;wpa khw;wq;fs; MFk;. 
,aw;ifj; Njh;Tf;Fj; Jyq;fyhf caphpdq;fspd; Fwpg;gpl;l gz;Gfspy; gy 
jiyKiwfshf khw;wq;fs; Vw;gl;ld. ,e;j khw;wq;fs; fhuzkhfg; Gjpa 
rpw;wpdq;fs; cUthfpd. ,JNt ghpzhkk; vd miof;fg;gLfpwJ. ,j;jifa 
,aw;if khw;w epfo;Tfis yhkhh;f; kw;Wk; lhh;tpd; MfpNahhpd; ghpzhkf; 
Nfhl;ghLfs; tpsf;Ffpd;wd.  
 
yhkhh;f;fpak;:  
 
[Pd; ghg;b];l; yhkhh;f; (1744 – 1829) vd;ghh; xU /gpnuQ;R ,aw;if 
mwptpayhsh;. mthpd; ghpzhkf; nfhs;iffSf;fhfg; nghpJk; mwpag;gl;lth;. 
yhkhh;f;fpd; ghpzhkf; Nfhl;ghLfs; 1809-Mk; Mz;L /gpyhr/gpf; [{thy[pf;' 
vd;w E}ypy; ntspaplg;gl;lJ. ,J 'kuGtopahfg; ngwg;gl;l gz;Gfspd; 
Nfhl;ghL' my;yJ 'gad;ghL kw;Wk; gad;gLj;jhikf; Nfhl;ghL" my;yJ 
'yhkhh;f;fpak;" vdg; gpugykhf mwpag;gLfpwJ.  
 
yhkhh;f;fpaj;jpd; nfhs;iffs;:  
 

1. cs;shh;e;j Kf;fpa ty;yik: caphpdq;fs; my;yJ mtw;wpd; gFjpfs; 
njhlh;r;rpahf mstpy; nghpajhf tsh;fpd;wd. caphpdq;fspd; cs;Siwj; 
jpwd; fhuzkhf caphpdq;fspd; msT mjpfhpf;fpd;wJ.  
 

2. #o;epiyAk; Gjpa NjitfSk;: #o;epiyapy; Vw;gLk; khw;wk;> 
caphpdq;fspd; NjitfspYk; khw;wj;ij Vw;gLj;Jfpd;wJ. khWk; 
#o;epiyf;F Vw;g> caphpdq;fs; rpy jftikg;Gg; gz;Gfis cUthf;fpf; 
nfhs;fpd;wd. ,j;jifa jftikg;Gfs;> caphpdq;fspy; Gjpa cWg;Gfs; 
cUthtjhf ,Uf;fyhk;.  
 

3. gad;ghL kw;Wk; gad;gLj;jhik Nfhl;ghL: yhkhh;f;fpd; cWg;Gfspd; 
gad;ghL kw;Wk; gad;gLj;jhikf; Nfhl;ghl;bd;gb Xh; cWg;igj; 
njhlh;r;rpahf gad;gLj;Jk; NghJ> mt;TWg;G ed;F tsh;r;rpaile;J 
typik ngWfpd;wJ. xU cWg;ig> ePz;l fhyk; gad;gLj;jhj NghJ mJ 
gbg;gbahff; Fd;wy; milfpwJ.  
 

 xl;lfr;rptpq;fpapd; Kd;Ndhh;fs; Fl;ilahd fOj;ijAk;> Fl;ilahd 
 Kd;dq;fhyfisAk; ngw;wpUe;jd. Gw;fspd; gw;whf;Fiw fhuzkhf mit 
 kuq;fspy; cs;s ,iyfis cz;z Ntz;ba fl;lhak; Vw;gl;lJ. 
njhlh;r;rpahf fOj;ijAk; Kd;dq;fhy;fisAk; ePl;bajhy; mit 
tsh;r;rpaile;J ePskhd fOj;J kw;Wk; ePz;l Kd;dq;fhy;fs; cUthfpd. ,J 
njhlh;r;rpahd cWg;gpd; gad;ghl;bw;fhd vLj;Jf;fhl;L fptp gwitapd; 
rpwg;gpoe;j ,wf;iffs; cWg;igg; gad;gLj;jhikf;fhd vLj;Jf;fhl;L 

 
4. kuGtopahfg; ngwg;gl;l gz;Gfspd; Nfhl;ghL: #o;epiyapy; khw;wq;fs; 

Vw;gLk; NghJ tpyq;Ffs; me;j khw;wq;fSf;F vjph;tpid Ghpfpd;wd. ,e;j 
vjph;tpidfs; Gjpa jftikg;Gg; gz;Gfis cUthf;Ffpd;wd. #o;epiy 
khw;wq;fSf;Nfw;g jq;fs; tho;ehspy; tpyq;Ffs; ngWfpd;w gz;Gfs;> 
ngwg;gl;l gz;Gfs; vd miof;fg;gLfpd;wd. yhkhh;f; mth;fspd; 
fUj;Jg;gb> ngwg;gl;l gz;Gfs; mjd; ,sk; re;jjpfSf;F kuG topahff; 
flj;jg;gLfpd;wd.  

 



 

18 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 
lhh;tpdpak; my;yJ ,aw;ifj; Njh;T Nfhl;ghL:  
 
rhh;y]; lhh;tpd; (1809 – 1882) vd;gth; 18-Mk; E}w;whz;ilr; Nrh;e;j xU rpwe;j 
,aw;if mwptpayhsh; kw;Wk; jj;JtQhdp. mth; 1809-Mk; Mz;L ,q;fpyhe;jpy; 
gpwe;jhh;. mth; fy;Y}hpapy; gbf;Fk; NghJ> Nguhrphpah; J.S. n`d;];Nyh vd;gthpd; 
el;gpd; fhuzkhf> ,aw;ifapd; ghy; <h;f;fg;gl;lhh;. me;j Neuj;jpy; gphpl;ld; 
flw;gil> H.M.S. gPfy; vd;w fg;gypy; Ie;J tUlq;fs; (1831 – 1835) njd; 
mnkhpf;fhitr; Rw;wp Ma;Tg; gazk; Nkw;nfhs;sj; jpl;lkpl;lJ. xU ,sk; 
,aw;if mwptpayhsiu epakpf;Fk;gb Dr. n`d;];Nyhd Nfl;Lf;nfhs;sg;gl;lhh;. 
lhh;tpd; mth;fSf;F me;j tha;g;G toq;fg;gl;lJ. mth; Nfyghf]; jPT kw;Wk; 
grpgpf; jPT cs;spl;l gy jPTfisAk;> cyfpd; gy gFjpfisAk; Ie;J tUlg; 
gazj;jpd; NghJ ghh;itapl;lhh;. lhh;tpd;> jhd; ghh;itapl;l gFjpfspd; epyk;> 
jhtuk; kw;Wk; tpyq;Ffspd; jd;ikg; gw;wp tphpthff; fz;lwpe;J gjpTfis 
Nkw;nfhz;lhh;. NkYk;> mth; 20 Mz;Lfs; mg;gzpiaj; njhlh;e;J> ,aw;ifj; 
Njh;T Nfhl;ghl;il ntspapl;lhh;.  
 
lhh;tpd; jd;Dila gjpTfisAk;> KbTfisAk; "rpw;wpdq;fspd; Njhw;wk;" 
(Origin of species) vd;w ngahpy; 1859-Mk; Mz;L ntspapl;lhh;. lhh;tpDila 
,e;jg; Gj;jfk;> ghpzhkk; gw;wpa jfty;fis cWjpg;gLj;jpaJ. ,J ghpzhk 
khw;wq;fSf;fhd ,aw;ifj; Njh;Tf; Nfhl;ghl;il tpsf;fpaJ.  



 

19 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

   
 
 
lhh;tpdpd; nfhs;iffs;;  
mjpf ,dg;ngUf;fj;jpwd;:  
caphpdq;fs;> mjpf msT caphpfis ,dg;ngUf;fk; nra;J jq;fSila 
re;jjpia cUthf;Fk; jpwd; ngw;wit. mit ngUf;fy; tpfpj Kiwapy; 
,dg;ngUf;fk; nra;Ak; Mw;wy; cilait. ,J ,dg;ngUf;fj; jpwid mjpfhpj;J 
mjpf cw;gj;jpf;F toptFf;fpwJ.  
 
tho;f;iff;fhd Nghuhl;lk;:  
mjpf cw;gj;jp fhuzkhf> ngUf;f tpfpj Kiwapy; ,dj;njhif mjpfhpf;fpwJ. 
caphpdq;fs; thoj; Njitahd ,lKk;> czTk; mNj mstpy; khwhky; 
cs;sJ. ,J caphpdq;fSf;fhd czT kw;Wk; ,lj;jpw;fhd jPtpu Nghl;bia 
cUthf;fp> Nghuhl;lj;jpw;F toptFf;fpwJ. ,J %d;W tifg;gLk;.  
 

1. xNu rpw;wpd caphpdq;fSf;F ,ilNaahd Nghuhl;lk;: xNu rpw;wpdj;ijr; 
Nrh;e;j caphpfSf;F ,ilNaahd Nghl;b.  
 

2. ,U NtWgl;l rpw;wpdq;fSf;F ,ilNaahd Nghuhl;lk;: xd;whf xNu 
,lj;jpy; thof;$ba ntt;NtW rpw;wpdj;ijr; rhh;e;j caphpfSf;F 
,ilNaahd Nghl;b.  
 

3. #o;epiy Nghuhl;lk;: mjpf ntg;gk; my;yJ Fsph;> twl;rp kw;Wk; nts;sk; 
Nghd;w ,aw;if #oYk; caphpdq;fspd; tho;tpaiy ghjpf;fpd;wd.  

NtWghLfs;:  
 
NtWghLfSld; fhzg;gLtJ midj;J jhtuq;fs; kw;Wk; tpyq;Ffspd; rpwg;G 
gz;ghFk;. ghpzhkj;jpw;F rpwpa NtWghLfs; Kf;fpakhditahf cs;sd. lhh;tpd; 
$w;Wg;gb rhjfkhd NtWghLfs; caphpdq;fSf;F cgNahfkhfTk;> rhjfkw;w 
NtWghLfs; caphpdj;jpw;Fj; jPq;F tpistpf;ff;$ba my;yJ gad; 
mw;witahfTk; cs;sd.  
 
jf;fd caph; gpioj;jy; my;yJ ,aw;ifj; Njh;T:  
 
tho;f;iff;fhd Nghuhl;lj;jpd; NghJ> fbdkhd #oiy vjph;nfhs;sf;$ba 
caphpdq;fs;> caph; gpioj;J #oYf;F Vw;g jftikj;Jf; nfhs;Sk;. fbdkhd 
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#oiy vjph;nfhs;s Kbahj caphpdq;fs; caph; gpiof;fj; jFjpapd;wp 
kiwe;JtpLk;. rhjfkhd NtWghLfis cila caphpdq;fisj; Njh;T nra;Ak; 
,r;nray;Kiw> ,aw;ifj; Njh;T vd miof;fg;gLfpwJ.  
 
rpw;wpdq;fspd; Njhw;wk;:  
lhh;tpd; $w;Wg;gb> gy jiyKiwfshf gbg;gbahf Vw;gl;l rhjfkhd 
NtWghLfspd; njhFg;gpdhy; Gjpa rpw;wpdq;fs; cUthfpd;wd.  
 
NtWghLfs;:  
 
kpahrpi] cs;slf;fpa ghypdg; ngUf;fk;> ,dr; nry;fspd; ,iztpd; NghJ 
[Pd; (kugZ) kW Nrh;f;iff;F cjTfpwJ. ,J ,sk; re;jjpfspd; Gwj;Njhw;wg; 
gz;Gfs; ngw;NwhhplkpUe;J khWgLtjw;F toptFf;fpd;wd. ,j;jifa khWghLfs; 
NtWghLfs; vd miof;fg;gLfpd;wd.  
 
xNu ngw;Nwhhpd; ,sk; re;jjpfs; Mfpatw;wpw;F ,ilNa fhzg;gLk; khWghLfs;> 
NtWghLfs; vdg;gLk;. NtWghLfs; %yg; nghUshf mike;J ghpzhkj;jpy; 
Kf;fpag; gq;F tfpf;fpwJ. NtWghLfs; ,y;yhky; ghpzhkk; Vw;gl rhj;jpakpy;iy. 
 
NtWghLfspd; tiffs;:  
cly nry; NtWghL:  
 
,j;jifa NtWghLfs; xU caphpdj;jpd; cly; nry;fis ghjpf;fpd;wd. ,it 
mLj;j jiyKiwf;F flj;jg;Ltjpy;iy. ,it #o;epiyf; fhuzpfshy; 
Vw;gLfpd;wd.  
 
,d nry; NtWghL:  
 
,j;jifa NtWghLfs; xU caphpdj;jpd; ,d nry;fspy; cUthfpd;wd. ,it 
mLj;j jiyKiwf;F flj;jg;gLfpd;wd. ,it Kd;Ndhh;fsplk; ,Ue;jjhfNth 
my;yJ jpBnud Vw;gl;litahfNth ,Uf;fyhk;. ,it ,uz;L tiffshFk;.  
 
  1. njhlh;r;rpahd NtWghLfs;  
  2. njhlh;r;rpaw;w NtWghLfs;  
 
njhlh;r;rpahd NtWghLfs;: ,it rLjp khw;wj;jpdhy; xU caphpay; jpBnud 
Njhd;Wgit. ,t;tifapy; ,ilg;gl;l caphpfs; ,Uf;fhJ. ,j;jifa mjpf 
NtWghL ghpzhk tsh;r;rpf;Fg; gad; mw;wit. vLj;Jf;fhl;L: Fl;il 
fhy;fisAila Md;fhd; nrk;kwpahL (Ancon sheep), MW my;yJ mjpf 
tpuy;fisAila kdpjd;> kw;Wk; gy.  
 
njhlh;r;rpaw;w NtWghLfs; B tphp]; Kd;nkhope;j rLjp khw;wf; Nfhl;ghl;bw;F 
mbg;gilahf cs;sd.  
 
rLjp khw;Wk; kw;Wk; NtWghLfSf;F ,ilNaahd njhlh;G  
ghpzhkk; vd;gJ rLjpkhw;wk; kw;Wk; NtWghLfs; Mfpa ,uz;L epfo;Tfis 

cs;slf;fpaJ. DNA ,ul;bg;ghjypd; NghJ Vw;gLk; gpiofs; my;yJ UV 
fjph;fs; my;yJ Ntjpg;nghUl;fNshL njhlh;Gf;nfhs;Sk; NghJ rLjp khw;wk; 
Vw;gLfpwJ. rLjp khw;wk; NtWghLfSf;F toptFf;fpwJ. xU caphpapy; 
khw;wq;fis ,J vw;gLj;JfpwJ.  
 
njhy; jhtutpay;;  
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njhy; jhtutpay; (Palaeobotany) vd;w nrhy; fpNuf;f nkhopapypUe;J 

cUthf;fg;gl;lJ. Palaeon (njhy;) vd;Dk; nrhy;ypd; nghUs; njhd;ikahd 

vdTk; Botany (jhtutpay;) vd;Dk; nrhy; jhtuq;fisg; gw;wpg; gbf;Fk; mwptpay; 
vdTk; nghUs; jUk;. ,J njhy; nghUspaypd; xU gphpT MFk;. ,jd; %yk; gy 
E}w;whz;LfSf;F Kd;> G+kpapy; GijAz;l jhtug; ghfq;fs; gw;wp mwpayhk;.  
 
jhtug;Gij caph;g; gbtk; vd;gJ Kd;G ,we;j jhtuq;fspd; VNjDk; xU 
ghJfhf;fg;gl;l gFjp MFk;. GijgbtkhdJ gy kpy;ypad; Mz;LfSf;F 
Kd;ghf kz;Zf;Fs; Gije;J gbtk; MdJ. ngUk;ghYk; jhtug; Gij caph;g; 
gbtq;fs;> jhtuj;jpd; VNjDk; xU cile;j gFjpahf ,Uf;fyhk;. KOikahff;; 
fpilg;gJ mhpJ.  
 
Gij caph;g; gbtq;fspd; Kf;fpaj;Jtk;:  
 

1. Ke;ija jhtuq;fisg; gw;wpa tuyhW kw;Wk; ghpzhkj;ijg; 
gpujpgypf;fpwJ.  
 

2. jhtu Gij caph;g; gbtq;fs; %yk; jhtu cyfj;ijg; gw;wpa xU 
tuyhw;W mZFKiwia mwpa KbfpwJ.  

 
3. jhtu tifg;ghl;baYf;F ,J cjTfpwJ.  

 
4. jhtug; Gij caph;g; gbtq;fs;> jthuq;fisg; gw;wpa njspthd 

tpsf;fj;ijAk; cs;sikg;igAk; xg;gpl cjTfpwJ.  
 
f];gh; khpah thd; ];nlh;d;ngh;f; (Kaspar Maria Von stemberg) 1761 – 1838  
 
INuhg;ghtpy; gpwe;j ,th;> 'njhy; jhtutpaypd; je;ij' vd miof;fg;gLfpwhh;. 
,th; gpuhF vd;w Chpy; nghfpkpad; Njrpa mUq;fhl;rpafj;ij epWtp> etPd 
njhy; jhtutpaYf;F mbj;jskpl;lhh;.  
 
gPh;ghy; rfdp (Birbal Sahani) 1891 – 1949 
 
,th; ',e;jpa njhy; jhtutpaypd; je;ij' vd miof;fg;gLfpwhh;. ,th; jdJ 
Ma;itj; njhy; jhtutpaypd; ,uz;L NtWgl;l tiffspy; Nkw;nfhz;lhh;.  
1. NgypNahN]hapf; nghUe;jhtuq;fspd; cs;sikg;G kw;Wk; Gw mikg;gpay; 
gw;wpaJ. 
2. ,e;jpa Nfhz;Lthdh jhtuq;fs; gw;wpAk; Ma;T Nkw;nfhz;lhh;.  
 
gbtkhjy;:  
 
ghiwfspy; Gij caph;g; gbtq;fs; cUthtijg; gbtkhjy; vd;fpNwhk;.  
 
Gij caph;g; gbtkhjypd; tiffs; nghJthfg; Gij caph;g; gbfq;fs; 
fy;yhjy;> mr;R kw;Wk; thh;g;G> fhh;gdhjy;> gjg;gLj;Jjy;> mOj;jk; kw;Wk; 
CLUty; Mfpa tiffspy; cUthfpd;wd.  
 
fy;yhjy;:  
rpypf;fh Nghd;w fdpkq;fs;> ,we;j caphpapd; cs;Ns CLUtp> jpRf;fis 
mopj;J xU ghiw Nghd;w Gijg; gbtj;ij cUthf;FfpwJ. ,e;j tifg; 
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gbtkhjypy; fbd kw;Wk; nkd;ikahd ghfq;fs; gbtk; Mfpd;wd. ngUk;ghYk; 
vYk;GfSk; kuf;fl;ilfSk; ,k;Kiwapy; gbtk; Mfpd;wd.  
 
mr;R kw;Wk; thh;g;G:  
jhtuk; my;yJ tpyq;F ghiwfSf;F ,ilNa mNj mikg;G khwhky; 
gjg;gLj;jg;gLfpwJ. gbTfSf;F ,ilNa caphpfs; GijTWk;NghJ epyj;jb 
ePhpdhy; mt;Taphpapd; cly; rpijf;fg;gl;L XH ntw;wplk; cUthfpwJ. me;j 
ntw;wplj;jpy; GijAz;l jhtuk; my;yJ tpyq;F Nghd;w XH mr;R Vw;gLfpwJ. 
,jd; %yk; ek;khy; me;j caphpapd; cs;sikg;ig mwpa ,ayhJ. gpd;G 
fdpkq;fs; my;yJ gbtq;fs; ,e;j ntw;wplj;ij epug;Gk;> ,J thh;g;G vdg;gLk;.  
gjg;gLj;jy;:  
gdpf;fl;b my;yJ kuq;fspd; jz;Lg; gFjpapy; frpAk; gprpd; Nghd;wtw;wpy; gjpAk; 
caphpfs; mOfpg; Nghfhky; ghJfhf;fg;gLfpd;wd. KOj;jhtuk; my;yJ tpyq;F 
,k;Kiwapy; gjg;gLj;jg;gLfpwJ.  
 
mOj;jpa rpd;dq;fs;: 
flYf;F mbapy; cs;s ,we;j caphpdq;fspd; fbd cWg;Gfs;> gbTfshy; 
%lg;gLfpwJ. gbT cUthjy; njhlh;r;rpahf elngw;W> Gij caph;g; gbtkhf 
khWfpwJ.  
 
CLUTjy; my;yJ gjpyPl;Ljy;: 
rpy Ntisfspy; fdpkg; gbtkhdJ nry; Rtiuj; jhz;br; nry;fpwJ. ,e;jf; 
fdpk CLUtyhdJ rpypfh> fhy;rpak; fhh;gNdl;> nkf;dPrpak; fhh;gNdl; Nghd;w 
fdpkq;fshy; epug;gg;gLfpwJ. fbdg; gFjpfs; fiuf;fg;gl;L mg;gFjp fdpkq;fshy; 
epug;gg;gLfpwJ.  
 
thOk; njhy; caph;g; gbtq;fs; (Living Fossils):  
,it jw;NghJ capUs;sit. ,it gbtkhf khwpa Kd;Ndhiug; Nghd;w 
Njhw;wj;ij xj;jpUg;gjhy; ,tw;iw thOk; njhy; caph;g; gbtq;fs; vd;fpNwhk;.  
v.fh: [pq;Nfh igNyhgh  
 
gbtq;fspd; tajpidf; fzf;fply;:  
 
gbtq;fspd; tajpid mtw;wpy; cs;s fjphpaf;fj; jdpkq;fshy; fz;Lgpbf;fyhk;. 
mj;jdpkq;fs; fhh;gd;> ANudpak;> fhhPak; kw;Wk; nghl;lhrpakhf ,Uf;fyhk;. ,it 
njhy; jhtutpay; kw;Wk; khDltpaypy; kdpjg;gbtq;fspd; tajpidAk; 
Rtbfspd; fhyj;ijAk; mwpa cjTfpd;wd.  
 
fjphpaf;ff; fhh;gd; (C14)fhy msT Kiw:  
 
,e;jf; fjphpaf;ff; fhh;gd; Kiwiaf; fz;Lgpbj;jth; W.F. ypgp (1956). caphpoe;j 
jhtuq;fSk; tpyq;FfSk; fhh;gid cl;nfhs;tjpy;iy. mjd; gpd;G mtw;wpYs;s 
fhh;gd; mopaj; njhlq;FfpwJ. caphpoe;j jhtuj;jpy; my;yJ tpyq;fpy; cs;s 
fhh;gd; (C14) msitf; nfhz;L me;jj; jhtuk; my;yJ tpyq;F vg;NghJ 
caphpoe;jJ vd;gij mwpe;J nfhs;sKbAk;.  
 
jpUtf;fiu (tpOg;Guk; khtl;lk;l> jkpo;ehL) fy;kug; gbtg; G+q;fh ,uz;lhapuk; 
kpy;ypad; Mz;LfSf;F Kd;G jhtuj; jz;Lg; gFjpahdJ Mw;wq;fiuapy; 
kz;zpy; GijAz;L fhyg;Nghf;fpy; mjpYs;s fhpkg; nghUs;fs; rpypfhtpdhy; 
epug;gg;gl;Lg; gbtkhfpAs;sJ. fy;kukhd gpd;Gk; ,j;jhtuq;fs; Ke;ija epwk;> 
tbtk; thpj; jd;ik Kjyhdtw;iwj; jf;fitj;Jf; nfhz;Ls;sd. Mz;L 
tisak;> epwq;fspd; mLf;F> fZg; gFjpfs; Nghd;w midj;Jg; gz;GfSk; 
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fy;kukhd gpwFk; Gyg;gLk; tifapy; mike;Js;sd.  
 
tl;lhu ,dj; jhtutpay;:  
 
tl;lhu ,dj;j jhtutpay; vd;gJ xU Fwpg;gpl;l gFjpapy; cs;s jhtuq;fs; 
mg;gFjpapy; cs;s kf;fSf;F top topahf vt;thW gad;gLfpwJ vd;gijg; gw;wp 
mwptjhFk;. tl;lhu ,d jhtutpay; vd;Dk; nrhy;iy Kjd; Kjypy; J.W. 
`hh;];ngh;fh; mwpKfg;gLj;jpdhh;. goq;fhyj;jpypUe;J mg;gFjpapy; cs;s kf;fs; 
jhtuq;fis vd;ndd;d topfspy; gad;gLj;jpdh; vd;gijg; gw;wp mwptjhFk;. 
mf;fhyj;jpNyNa ,ijg;gw;wpa fUj;J kf;fspilNa ,Ue;jNghjpYk; 20 Mk; 
E}w;whz;by;jhd; tl;lhu ,dj; jhtutpay; ,aw;if mwptpaypd; xU gFjpahfj; 
Njhd;wpaJ.  
 
tl;lhu ,dj; jhtutpaypd; $Wfs;:  
tl;lhu ,dj; jhtutpayhdJ czT+l;lg; gpur;rpid> Rfhjhuk;> cly; ,af;f 
mikT> jhtuq;fs; Nky; cs;s ek;gpf;if> Fbirj; njhopy;> nghUshjhu 
Kd;Ndw;wk;> gd;kag; ghJfhg;G> njhlh; gad; Ntshz;ik> Nghd;w JiwfSf;F 
Kf;fpaj;Jtk; tha;e;jjhff; fUjg;gLfpwJ.  
 
tl;lhu ,dj; jhtutpaypd; Kf;fpaj;Jk;: 
 

• guk;giu guk;kiuahfj; jhtuq;fspd; gad;fis mwpa KbfpwJ.  
 

• ekf;Fj; njhpe;j kw;Wk; njhpahj jhtuq;fspd; gad;fisg; gw;wpa jftiy 
mspf;fpwJ.  
 

• tl;lhu ,dj; jhtutpayhdJ kUe;jhSeh;> Ntjpapay; ty;Yeh;> %ypif 
kUj;Jtg; gapw;rpahsh; KjyhNdhUf;Fg; gad;gLk; jfty;fis mspf;fpwJ.  
 

• kiotho; goq;Fb kf;fs; kUj;Jt ,d mwptpay; %yk; gytifahd 
Neha;fisf; Fzg;gLj;Jk; kUe;Jj; jhtuq;fis mwpe;J itj;Js;sdh;. 
v.fh: tapw;Wg; Nghf;F> fha;r;ry;> jiytyp> rh;f;fiu Neha;> kQ;rs; 
fhkhiy> ghk;G fb kw;Wk; njhO Neha; Kjyhd Neha;fSf;F 
jhtuq;fspd; gl;il> jz;L> Nth;> ,iy> G+nkhl;L> G+> fdp> tpij> 
vz;nza; kw;Wk; gprpd; Kjyhdtw;iwg; gad;gLj;jpf; Fzkhf;fpdh;.  
 

thd; caphpay; / Gw kz;ly caphpay;:  
 
mz;lyj;jpy; cs;s caphpdq;fspd; Njhw;wk;> ghpzhk tsh;r;rp> caphpfspd; guty; 
kw;Wk; Ntw;Wf; fpufq;fspy; caphpfs; ,Ug;gjw;fhd Ma;T Mfpatw;iw 
cs;slf;fpaJ thd; caphpay; MFk;.  
 
thd; caphpaypd; Kjd;ikf; fUj;J vd;dntd;why; mz;lyj;jpy; caph;fs; 
tho;tjw;Fhpa ,lq;fs; njhlh;ghdJ MFk;. gpw fpufq;fspy; caph; tho 
Ntz;Lkhdhy; ,uz;L Kf;fpaf; fhuzpfs; Njit.  
 

1. tsp kz;lyj;ijj; jf;f itj;Jf; nfhs;s Fwpg;gpl;l epiw Njit. 
  

2. Rw;W tl;lg; ghijahdJ #hpadpypUe;J rhpahd njhiytpy; ,Ue;jhy; 
ePh;j; Jspfs; ,Uf;Fk;. ,e;jj; njhiythdJ mjpf ntg;gKk; ,y;yhkYk; 
mjpff; FspUk; ,y;yhj mstpyhd njhiythf ,Ue;jhy; mq;F 
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caphpdq;fs; tho;tjw;F cfe;j #oy; ,Uf;Fk;. ,ij Nfhy;b 
yhf;kz;lyk; (Goldilock Zone) vdg; Nghw;Wth;.  
 

ekJ #hpaf; FLk;gj;jpy; cs;s Gtp kl;Lk; jhd; Nfhy;b yhf; kz;lyj;jpy; 
cs;s Nfhs; MFk;. ,e;j kz;lyj;jpy; mt;tg;NghJ khw;wk; Vw;gLtjhy; 
el;rj;jpuq;fs; Njhd;Wfpd;wd. nrt;tha;f; fpufj;jpy; kf;fs; tho cfe;j #oy; 
,Ug;gij ehk; mwpe;Js;Nshk;.    
 
rpwpa caphpfs; nrt;tha;f; fpufj;jpy; ,Ue;jjhff; fUjg;gLfpwJ. mit kpff; 
fLikahd #oiyj; jhq;Fk; ,ay;G nfhz;litahf ,Uf;fyhk;. vdNt ekJ 
#hpaf; FLk;gj;jpy; Vuhskhd gFjpfs; GtpapypUe;J NtWgl;Ls;sd. mq;F 
ve;jf; fbdr; #oiyAk; jhq;Fk; ,ay;G nfhz;l ghf;Bhpahf;fs; ,Uf;fyhk;.  
 
ehrh 2020 ,y; thd; caphpay; vd;Dk; jpl;lj;ij cUthf;fp mjd; %yk; 
nrt;thapd; goikahd #oy; Fwpj;Jk; nrt;thapd; Nkw;Gwg; Gtp mikg;Gf; 
Fwpj;Jk; nrt;thapy; caphpfs; ,Ue;jdth vd;gJ Fwpj;Jk; mt;thW caphpfs; 
,Ue;jhy; mtw;iwg; ghJfhg;gJ Fwpj;Jk; Ma;T nra;J tUfpwJ. 
 

 
• mLj;j jiyKiwapd; ,sk; re;jjpfSf;Fg; ngwg;gl;l gz;Gfs; 

flj;jg;gLfpd;wd vd yhkhh;f; Kd;nkhope;jhh;.  
• cs;shh;e;j Kf;fpa ty;yik> #o;epiyAk; Gjpa NjitfSk;> gad;ghL 

kw;Wk; gad;gLj;jhik Nfhl;ghL kw;Wk; kuGtopahfg; ngwg;gl;l gz;Gfspd; 
Nfhl;ghL Mfpait yhkhh;;;f;fpd; Kf;fpa nfhs;iffs;.  

• mjpf ,dg;ngUf;fj;jpwd;> tho;f;iff;fhd Nghuhl;lk;> NtWghLfs;> jf;fd 
caph; gpioj;jy; my;yJ ,aw;ifj; Njh;T kw;Wk; rpw;wpdq;fspd; Njhw;wk; 
Mfpait lhh;tpdpd; Kf;fpa nfhs;iffs;.  

• xt;nthU rpw;wpdKk; kpf mjpf vz;zpf;ifapyhd ,sk; re;jjpapdiu 
cUthf;FfpwJ. Mdhy; jf;fd kl;LNk caph; gpiof;Fk;.  
 

• mikg;G xj;j cWg;Gfs;> nray; xj;j cWg;Gfs; kw;Wk; fUtpay; rhd;Wfs; 
Mfpait ghpzhkj;jpd; njhlh;Gfis tpsf;Ffpd;wd.  
 

• caphpdq;fs; rpy xj;j gz;Gfisg; ngw;Ws;sd. Vnddpy; mg;gz;Gfs;> xU 
nghJthd Kd;Ndhhplk; ,Ue;J kuGtopahfg; ngwg;gl;lit.  
 

• Gij caph;g; gbtk;> goq;fhy caphpfisg; gw;wpa Mjhukhf tpsq;FfpwJ. 
goikahd thoplq;fis ,aw;if vg;gbg; ghJfhj;jJ vd;gijg; gw;wp 
tpsf;FfpwJ.  
 

• ghuk;ghpa mwptpd; %yk; tl;lhu ,dj; jhutq;fspd; Kf;fpaj;Jtj;ij mwpe;J 
nfhs;s KbfpwJ.  
 

• thd; caphpay; Gw ntspkz;ly caphpay; %yk; mz;lntspapy; 
caphpdq;fs; tho;tJ Fwpj;Jj; njhpe;J nfhs;s KbfpwJ.  
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mwptpay; 

 
20 - ,df;fyg;G kw;Wk; capupj;njhopy;El;gtpay; 

 
mwpKfk; 
 
• 2050 Mk; Mz;by; ,e;jpahtpd; kf;fl;njhif 1.7 gpy;ypaid vl;b tpLk;. 

ek; ehl;bd; jw;Nghija czT cw;gj;jpahdJ me;ehl;fspy; 59% 
kf;fspd; czTj; Njitia kl;LNk G+u;j;jpr; nra;a ,aYk;. 
mg;gbahapd; ,e;jpahtpy; 2050 Mk; Mz;by; 1.7 gpy;ypad; kf;fSf;F 
vg;gb czT mspf;f KbAk;? ,J “jhtug; gapu;ngUf;fk;” kw;Wk; 
“fhy;eil tsu;g;G” Mfpatw;why; kl;LNk rhj;jpakhFk;. 

 
• jhtug; gapu;g;ngUf;fk; vd;gJ nghUshjhu Kf;fpaj;Jtk; tha;e;j> 

cah;e;j juKila jhtuq;fis kl;LNk rhj;jpakhFk;. 
 
• fhy;eil tsu;g;G tpyq;fpidg; ngUf;fj;ij cs;slf;fpaJ. 

tpyq;Ffspd; [Pdhf;fj;ij Nkk;gLj;jp> kdpj Fyj;Jf;F mjpf 
gaDs;sjhf tsu;g;G tpyq;fpdq;fis Nkk;gLj;JtijNa tpyq;fpdg; 
ngUf;fk; Fwpf;Nfhshff; nfhz;lJ. czT cw;gj;jp kw;Wk; juj;ij 
mjpfupf;f> fl;Lg;gLj;jg;gl;l #oypy; tpyq;Ffisg; guhkupj;J> 
ngUf;fkilar; nra;tij tpyq;fpdg; ngUf;fk; typAWj;JfpwJ. 

 
• etPd capupaypd; mq;fkhf tpsq;Fk; capu; njhopy; El;gtpaypd; 

Njhw;wk;> kw;WnkhU jpUg;GKid MFk;. ,J kdpj tho;f;ifj; juj;ij 
cau;j;Jtjw;F ed;F Nkk;gLj;jg;gl;l cly;eyg; guhkhpg;Gg; nghUl;fs;> 
Neha; fz;lwpAk; fUtpfs; kw;Wk; czT cw;gj;jp Mfpatw;Wf;F 
toptFj;jJ. 

 
etPd tptrha eilKiwfs; kw;Wk; gapu; Nkk;ghL 
 
• jhtuq;fisg; gapupLtjpy; Nkw;nfhs;sg;gLk; etPd tptrha 

nray;ghLfNs Nkk;gLj;jg;gl;l tptrha eilKiwfs; vdg;gLfpd;wd. 
,jpy; kz;izg; gz;gLj;Jjy;> tpijj;jy;> ,aw;if cuq;fs; kw;Wk; 
nraw;if cuq;fisg; gad;gLj;Jjy;> rupahd ghrdk;> G+r;rpfs; kw;Wk; 
fisfspypUe;J ghJfhj;jy;> mWtil nra;jy;> fjpubj;jy; kw;Wk; 
Nrkpg;G Mfpait mlq;Fk;. 

 
• mjpf kf#y;> cau;e;j juk;> Neha; vjph;g;Gj; jpwd; kw;Wk; FWfpa 

rhFgb fhyk; Nghd;w gz;Gfisf; nfhz;l Nkk;gLj;jg;gl;l gapu; 
tiffis cUthf;FtNj gapu; Nkk;ghl;bd; Fwpf;Nfhs; MFk;. 

 
gRikg;Gul;rp 
 
• tsUk; ehLfspYk;> nghUshjhuj;jpy; gpd;jq;fpa ehLfspYk; mjpf 

kf#y; jUk; gapu; tiffs; kw;Wk; etPd tptrha El;gq;fs; %yk; 
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czT cw;gj;jpia mjpfupf;Fk; nray;KiwNa gRikg;Gul;rp MFk;. 
“gRikg;Gul;rpapd; je;ij” vd;W miof;fg;gl;l mnkupf;f Ntshz; 
tpQ;Qhdpahd lhf;lu;. ehu;kd; E. Nghu;yhf; 1970 Mk;MzL> mikjpf;fhd 
Nehgy; gupirg; ngw;whu;. lhf;lu;. Nghu;yhFld; ,ize;J ,e;jpahtpy; 
lhf;;lu;. kh.rh. Rthkpehjd; nkf;rpd; NfhJik tiffis mwpKfk; 
nra;J> gRikg;Gul;rpiaf; nfhz;L te;jhh;. ,jdhy;> 1960 – 2000 f;Fk; 
,ilNa NfhJik kw;Wk; muprp cw;gj;jp mjpf mstpy; mjpfupj;jJ. 

 
mjpf kf#y; kw;Wk; cau; juj;jpw;fhd gapu;g;ngUf;fk; 
 
• Rje;jpuj;jpw;Fg; gpd;du; ,e;jpah vjph; nfhz;l kpfg; nghpa rthy;> ngUfp 

tUk; kf;fl;njhiff;F NghJkhd czit cw;gj;jpr; nra;tNj MFk;. 
mjpf kf#iy mspf;Fk; gapu; tiffis cw;gj;jpr; nra;a Nkw;nfhz;l 
Kaw;rpfs; gRikg;Gul;rpf;F toptFj;jd. 

 
miuf;Fs; tiff; NfhJik kw;Wk; ney; 
 
• nkf;rpNfhtpd; mjpf kf#y; jUk;> miuf;Fs;s cauKila 

(semidwarf)> nraw;;if cuj;ij Vw;Wf; nfhs;Sk; jd;ik nfhz;l 
NfhJik tiffspy; ,Ue;J> Nrhdhypfh kw;Wk; fy;ahz Nrhdh Nghd;w 
miuf;Fs;s NfhJik tiffs; cw;gj;jpr; nra;ag;gl;ld. gpypg;igd;]; 
ehl;ilr; rhu;e;j ru;tNjr ney; Muha;r;rp epWtdk; (IPRI)> I.Mu; 8 
(mjpra muprp) vd;w mjpf kf#y; jUk; miuf;Fs;s ney; tifia 
cw;gj;jpr; nra;jJ. ,J 1966 Mk; Mz;L Kjd;Kjypy; gpypg;igd;]; 
ehl;bYk;> ,e;jpahtpYk; mwpKfk; nra;ag;gl;lJ. ,J ,e;NjhNdrpahtpd; 
mjpf kf#y; jUk; ney; tifahd gPl;lh kw;Wk; rPdhtpd; Fs;sney; 
tifahd B – [pNah – T+ - n[d; (Dee – geo – woo-gen - DGWG) 
Mfpait ,ize;J cUthd fyg;gpdkhFk;. 

 
lhf;lu; kh.rh. Rthkpehjd; 
,e;jpa gRikg;Gul;rpapy; Kd;dzpg; gq;F tfpj;jtu;> ,e;jpa tpQ;Qhdpahd 
lhf;lu;. khd;nfhk;G rhk;grptd; Rthkpehjd; Mthu;. cUisf; fpoq;F> 
NfhJik> ney; kw;Wk; rzy; Mfpa gapu;fspy; mtu; Nkw;nfhz;l 
gapu;g;ngUf;f Ma;Tfs; kpfTk; Gfo;ngw;witahFk;. mtuJ ngUk; 
Kaw;rpfshy; 1960 Mk; Mz;by; 12 kpy;ypad; ld;dhf ,Ue;j NfhJik 
cw;gj;jp> jw;NghJ 70 kpy;ypad; ld;dhf cau;e;Js;sJ. vdNt> ,tu; 
“,e;jpa gRikg;Gul;rpapd; je;ij” vd nghUj;jkhf miof;fg;gLfpwhu;. 
 
lhf;lu;.Nfh.ek;kho;thu; 
 
lhf;lu;.Nfh.ek;kho;thu; (1938-2013) xU jkpo; tptrha tpQ;Qhdp> Rw;Wr; #oy; 
Mu;tyu; kw;Wk; ,aw;if Ntshz; ty;Yeu; Mthu;. ,tu; “thdfk; - 
ek;kho;thu; capu; #oy; eLtk;> cyf czT ghJfhg;gpw;fhd gz;iz 
Muha;r;rp ikak;” (NEFFFRGFST – thdfk;) vd;w mwf;fl;lisia 
cUthf;fp> mjd; %yk; ,aw;if Ntshz;ikapd; gad;fs; gw;wpa 
tpopg;Gzu;it kf;fspilNa cUthf;fpdhu;. 
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Neha; vjpu;g;Gj; jpwDf;fhd gapu;g;ngUf;fk; 
 
• itu];fs;> ghf;Bupaq;fs kw;Wk; G+Q;irgs; Nghd;w Neha; capupfshy; 

jhtuq;fspy; Neha;fs; Vw;gLfpd;wd. ,J gapu;fs; kf#iyg; ghjpf;fpwJ. 
vdNt G+Q;irf; nfhy;ypfs;> ghf;Bupaf; nfhy;ypfisf; Fiwthf 
gad;gLj;jp> kf#iy mjpfkhf;fp mNj Ntisapy; Neha; vjph;g;Gj; jpwd; 
ngw;w gapu; tiffis cw;gj;jpr; nra;tJ mtrpakhfpwJ. 
gapu;g;ngUf;fj;jpd; %yk; cw;gj;jpr; nra;ag;gl;l Neha; vjpu;g;Gj; jpwd; 
ngw;w rpy ufq;fs; fPNo nfhLf;fg;gl;Ls;sd. 

 
Neha; vjph;g;Gj; jpwd; ngw;w gapu; ufq;fs; 
 

gapu; ufk; ve;j Neha;f;nfjpuhd 
vjpu;g;Gj; jd;ik ngw;wJ 

NfhJik `pk;fpup ,iy kw;Wk; gl;ilj; JU 
Neha;> `py; gz;l; 

fhyp/gpstu; G+rh Rg;uh  
G+rh gdpg;ge;J K-1 

fWg;G mOfy; Neha; 

jl;ilg; gapW  G+rh Nfhky; ghf;Bupa fUfy; Neha; 
 
G+r;rpfs; / jPq;Fapupfs; vjpu;g;Gj; jpwDf;fhd gapu;g;ngUf;fk; 
 
• Ez;ZapupfSld; Vuhskhd G+r;rpfs; kw;Wk; jPq;Fapupfs; gapu;fSf;F 

Nrjk; tpistpf;fpd;wd. vdNt G+r;rp kw;Wk; jPq;Fapup vjpu;g;Gj; jpwd; 
ngw;w gapu; tiffs; cUthf;fg;gl;ld. mtw;Ws; rpy fPNo 
nfhLf;fg;gl;Ls;sd. 

 
G+r;rpfs; / jPq;Fapupfs; vjpu;g;Gj; jpwd; ngw;w gapu; ufq;fs; 
 

gapu; ufk; ve;j G+r;rp / jPq;Fapup 
tiffSf;fhd vjpu;g;G jd;ik 

ngw;wJ 
fLF G+rh fTut; cwpQ;rp cz;Zk; G+r;rpahd 

mRtpdp 
mtiuf;fha;  G+rh nrk; - 2 

 
G+rh nrk; - 3 

,iyj; jj;Jg;G+r;rp> mRtpdp> 
fdp Jisg;ghd; 

ntz;il G+rh rthdp 
G+rh A4 

jz;L kw;Wk; fdp Jisg;ghd; 

 
Nkk;gl;l Cl;lr;rj;J juj;jpw;fhd gapu;g;ngUf;fk; 
 
• cyf kf;fs; midtupd; ftdj;ijAk; <u;j;J nfhz;bUf;Fk; kpfg; 

ngupa cly;eyg; gpur;rpidfs;> Cl;lr;rj;J FiwT kw;Wk; Gujf; 
FiwghL MfpaitNa. ,J kdpj cly; eyj;ij kl;Lky;yhJ Vida 
gz;iz tpyq;Ffspd; cly; eyj;ijAk; ghjpf;fpwJ. kdpju;fs; kw;Wk; 
tpyq;Ffspd; cly; eyk;> gapu;fspd; Cl;lr;rj;jpd; juk;> czT+l;lg; 
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nghUl;fspd; msT kw;Wk; juj;ijg; nghWj;jJ. gapu;fspd; juj;ij gpd; 
tUk; Njitfisg; nghWj;J Nkk;gLj;jyhk;. 

 
1. Gujj;jpd; msT kw;Wk; juk; 
2. vz;nzapd; msT 
3. fdpkq;fspd; msT 

 
cap&l;lr;rj;Njw;wk; (Biofortification) 
 
• tpUk;gj; jf;f Cl;lr; rj;Jf;fshd itl;lkpd;fs;> Gujq;fs; kw;Wk; 

fdpkq;fs; epiwe;j gapu; jhtuq;fis cw;gj;jpr; nra;ag; 
gad;gLj;jg;gLk; mwptpay; KiwNa cap&l;lr;rj;Njw;wk; vdg;gLk;. ,jd; 
%yk; cUthf;fg;gl;l rpy gapu; ufq;fs; fPNo nfhLf;fg;gl;Ls;sd. 

 
1. iyrpd; vd;w mkpNdh mkpyk; nrwpe;j fyg;gpd; kf;fhr;Nrhs 

ufq;fshd GNuhl;bdh> rf;jp kw;Wk; uj;dh (,e;jpahtpy; 
cUthf;fg;gl;lit) 

2. Gujk; nrwpe;j NfhJik ufkhd ml;y]; 66 
3. ,Uk;Gr; rj;J nrwpT+l;lg;gl;l muprp ufk; 
4. itl;lkpd; A nrwpe;j Nful;> G+rzp kw;Wk; fPiu ufq;fs;. 

 
gapu; Nkk;ghl;bw;fhd gapu;g;ngUf;f Kiwfs; 
• mjpf kf#y; jUk; gapu; ufq;fis cw;gj;jpr; nra;Ak; gapu;g;ngUf;f 

Kiwfs; fPNo nfhLf;fg;gl;Ls;sd. 
 

1. Gjpa tifj; jhtuq;fspd; mwpKfk;. 
2. Nju;T nra;jy; 
3. gd;ka gapu;g;ngUf;fk; 
4. rLjpkhw;wg; gapu;g;ngUf;fk; 
5. fyg;gpdkhf;fk; 

 
Gjpa tifj; jhtuq;fspd; mwpKfk; 
 
• ,J mjpf kf#y; jUk; jhtu tiffis xU ,lj;jpy; ,Ue;J kw;nwhU 

,lj;Jf;F mwpKfk; nra;Ak; nray;KiwahFk;. ,j;jifa jhtuq;fs; 
may; ,dq;fs; vd miof;fg;gLfpd;wd. ,t;thW ,wf;Fkjp nra;ag;gl;l 
jhtuq;fspy; Neha;f; fpUkpfSk;> G+r;rpfSk; ,Uf;fyhk;. vdNt mit 
mwpKfk; nra;ag;gLtjw;F Kd;du; jhtu Neha;j; njhw;Wj; jLg;G 
Kiwfs; %yk; Kw;wpYk; Nrhjpf;fg;gLfpd;wd. vLj;Jf;fhl;lhf 
NgrpNahy]; Kq;Nfh vd;w cSe;J ufk; rPdhtpy; ,Ue;J mwpKfk; 
nra;ag;gl;lJ. 

 
Nju;T nra;jy; 
 
• Gwj;Njhw;wj;ij mbg;gilahff; nfhz;L rpwe;j jhtu ufq;fisj; 

jhtuf; $l;lj;jpy; ,Ue;J gpupj;njLf;Fk; gok; ngUk; Kiw “Nju;T 
nra;jy;” MFk;. 
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Nju;T Kiwfs; 
 
 %d;W tifahd Njh;T Kiwfs; cs;sd. 
 

1. $l;Lj; Nju;T Kiw 
2. J}a tupirj; Nju;T Kiw 
3. Nghj;Jj; Nju;T Kiw (FNshdy; Nju;T Kiw) 

 
1. $l;Lj; Nju;T Kiw 
 
• gy tifg; gz;Gfs; nfhz;l jhtuq;fspd; $l;lj;jpy; ,Ue;J tpUk;gj; 

jf;f gz;Gfisf; nfhz;l rpwe;j jhtuq;fspd; tpijfs; 
Nrfupf;fg;gLfpd;wd. ,e;j tpijfspypUe;J ,uz;lhk; jiyKiw 
jhtuq;fs; cUthf;fg;gLfpd;wd. ,r;nray;Kiw VO my;yJ vl;L 
jiyKiwfSf;Fj; njhlh;e;J nra;ag;gLfpwJ. ,Wjpapy; 
Nju;e;njLf;fgl;l tpijfs; mjpf vz;zpf;ifapy; cw;gj;jp nra;ag;gl;L> 
tptrhapfSf;F gapupLtjw;fhf tpepNahfpf;fg;gLfpwJ. 

 
• Ntu;fliy ufq;fshd TMV – 2 kw;Wk; AK-10 Mfpait $l;Lj; 

Njh;Tf;fhd rpy vLj;Jf;fhl;Lf;fs; MFk;. $l;Lj; Njh;T Kiwapd; 
RUf;f tiuglk; fPNo nfhLf;fg;gl;Ls;sJ. 

 
2. J}a tupirj; Nju;T Kiw 
 
• J}a tupir vd;gJ “jdp capupapy; ,Ue;J jw;fyg;G %yk; ngwg;gl;l 

re;jjp” MFk;. ,J “jdpj;jhtuj; Nju;T” vdTk; miof;fg;gLfpwJ. 
,k;Kiwapy; jd; kfuq;jr;Nru;f;iff;F cl;gLj;jg;gl;l xU jdpj; 
jhtuj;jpy; ,Ue;J Vuhskhd jhtuq;fs; Nju;e;njLf;fg;gl;L> jdpj;jdpNa 
mWtilr; nra;ag;gLfpd;wd. mtw;wpy; ,Ue;J jhtu re;jjpfs; 
jdpj;jdpNa kjpg;gPL nra;ag;gLfpd;wd. mtw;Ws; kpfr; rpwe;jJ ‘J}a 
tupir” vd ntspaplg;gLfpwJ. ,e;j re;jjpfs;> Gwj; Njhw;wj;jpYk; 
[Pdhf;fj;jpYk; xj;jf; fhzg;gLfpd;wd. 

 
3. Nghj;Jj; Nju;T Kiw (FNshdy; Njh;T Kiw) 
 
• xU jdpj; jhtuj;jpypUe;J cly ,dg;ngUf;fk; my;yJ ghypyh 

,dg;ngUf;fj;jpd; %yk; cUthf;fg;gl;l jhtuq;fspd; $l;lNk 
FNshd;fs; vdg;gLfpd;wd. ,jd; %yk; cUthd midj;J jhtuq;fSk; 
Gwj;Njhw;wj;jpYk; [Pdhf;fj;jpYk; xj;Jf; fhzg;gLfpd;wd. clyg; 
ngUf;fj;jpd; %yk; cUthd gytifj; jhtuq;fspd; $l;lj;jpypUe;J 
tpUk;gj;jf;f Nghj;Jfisj; Nju;T nr;aAk; KiwNa “Nghj;J Nju;T 
Kiw” vd miof;fg;gLfpwJ. 

 
gd;ka gapu;g;ngUf;fk; 
 
• ghypdg; ngUf;fk; nra;Ak; jhtuq;fspd; cly; nry;fspy; ,uz;L 

KOikahd njhFjp FNuhNkhNrhk;fs; cs;sd. ,JNt ,ul;il kak; 
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(2n) vdg;gLk;. NfkPl;Lfspy; (,dr;nry;fspy;) xNu xU njhFjp 
FNuhNkhNrhk; kl;LNk cs;sJ. ,J “xw;iwkak;” (n) vd;W 
miof;fg;gLfpwJ. ,uz;Lf;Fk; Nkw;gl;l njhFjp FNuhNkhNrhk;fisf; 
nfhz;l capupdk; “gd;kak;” (Greek : Polys = many + aploos = One fold 
+ eidos=form) vdg;gLk;. ,e;j epiy “gy njhFjpahf;Fk; ,ay;G” 
vdg;gLk;. ,J ntg;gk;> Fspu;> x - fjpu; Nghd;w ,aw;gpay; fhuzpfshYk;> 
fhy;r;rprpd; Nghd;w Ntjpf;fhuzpfshYk; J}z;lg;gLfpwJ. 

 
gd;ka gapu;g;ngUf;fj;jpd; rhjidfs;  
 
 gd;ka gapu;g;ngUf;fj;jpd; rpy rhjidfs; fPNo jug;gl;Ls;sd. 
 
• tpijfsw;w ju;G+rzp (3n) kw;Wk; thio (3n) 

 
• ngupa jz;Lk;> twl;rp vjpu;g;Gj; jd;ikAk; nfhz;l Kk;ka Njapiy 

TV–29 
 

• bupl;bf;Nfy; (6n) vd;gJ NfhJik kw;Wk; iu Mfap ,uz;bw;Fk; 
,ilNa fyg;G nra;J ngwg;gl;l fyg;Gapup MFk;. ,ij tsKilajhf 
khw;w> gd;kak; J}z;lg;gl;lJ. ,J mjpf ehu;r;rj;Jk; GujKk; nfhz;lJ. 
 

• fhy;r;rprpd; rpfpr;irahy; cUthf;fg;gl;l ug;gNdh gpuhrpf;fh xU 
my;Nyhnll;uhgpsha;L (4n) MFk;. 

 
rLjpkhw;w gapu;g;ngUf;fk; 
 
• xU capupdj;jpd; DNA tpd; epA+f;spNahilL tupirapy; jpBnud 

Vw;gLk;> ghuk;gupaj;Jf;F cl;gLk; khw;wNk rLjpkhw;wk; vdg;gLk;. ,J 
kugpay; NtWghLfis cz;lhf;Ftjd; %ykhf> capupdq;fspy; 
khw;wq;fis Vw;gLj;Jk; nray; MFk;. rLjpkhw;wj;Jf;F cl;gLk; 
capupdk; “rLjpkhw;wKw;w capupdk;” (mutant) vdg;gLk;. 

 
fhkhj; Njhl;lk; 
 
• fhkhj; Njhl;lk; my;yJ mZg; G+q;fh vd;gJ ,uz;lhk; cyfg; 

NghUf;F gpwF mZ rf;jp Mw;wiy gapu; Kd;Ndw;wj;jpw;fhfg; 
gad;gLj;Jk; xU gpugykhd fUj;jhf;fk; MFk;. ,J xU J}z;lg;gl;l 
rLjpkhw;w gapu;ngUf;f KiwahFk;. ,jpy; Nfhghy;l; - 60 my;yJ rPrpak; 
- 137 ,y; ,Ue;J fhkhf;fjpu;fs; gapu; jhtuq;fspy; tpUk;gj;jf;f rLjp 
khw;wq;fisj; J}z;Ltjw;Fg; gad;gLj;jg;gl;ld. 

 
• rLjpkhw;wj;ijj; J}z;Lk; fhuzpfs; “kpA+lhn[d;fs;” my;yJ 

“rLjpkhw;wj; J}z;bfs;” vdg;gLk;. rLjp khw;wj; J}z;bfs; ,U 
tifg;gLk;. mit ,aw;gpay; rLjpkhw;wj; J}z;bfs; kw;Wk; Ntjpapay; 
rLjpkhw;wj; J}z;bfs; MFk;. 
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i) ,aw;gpay; rLjpkhw;wj; J}z;bfs; 
 
• rLjpkhw;wj;ijj; J}z;Lk; fjpu; tPr;Rfshd X - fjpu;fs;> , β kw;Wk; γ - 

fjpu;fs;> GwCjhf; fjpu;fs; kw;Wk; ntg;gepiy Nghd;wit ,aw;gpay; 
rLjpkhw;wj; J}z;bfs; vdg;gLk;. 

 
ii) Ntjpapay; rLjpkhw;wj; J}z;bfs; 
 
• rLjpkhw;wj;ijj; J}z;Lk; Ntjpg; nghUl;fs; Ntjpapay; rLjpkhw;wj; 

J}z;bfs; vdg;gLk;. (v.fh.) fLF thA kw;Wk; iel;u]; mkpyk;. 
 
• gapu; Nkk;ghl;bw;F J}z;lg;gl;l rLjp khw;wj;ijg; gad;gLj;JtNj 

“rLjpkhw;w gapu;g;ngUf;fk;” vdg;gLk;. 
 
rLjpkhw;w gapu;g;ngUf;fj;jpd; rhjidfs; 
 
• rLjpkhw;w gapu;g;ngUf;fj;jpd; rpy rhjidfisf; fPNo fhzyhk;. 
 

1. n]hdhuh – 64 vd;w NfhJik ufj;jpy; ,Ue;J fhkhf;fjpu;fisg; 
gad;gLj;jp ru;gjp n]hdhuh vd;w NfhJik ufk; cUthf;fg;gl;lJ. 
 

2. ctu; jd;ikiaj; jhq;Fk; jpwd; kw;Wk; jPq;Fapup vjpu;g;Gj; jd;ik 
ngw;w ml;lhkpl;lh 2 muprp ufk;. 
 

3. fbdkhf fdp ciw nfhz;l epyf;fliy ufk;. 
 
fyg;gpdkhf;fk; 
 
• fyg;gpdkhf;fk; vd;gJ “,uz;L my;yJ mjw;F Nkw;gl;l tifj; 

jhtuq;fisf; fyg;G nra;J> mtw;wpd; tpUk;gj;jf;f gz;Gfis> 
“fyg;Gapup” vd;w xNu re;jjpapy; nfhz;L tUk; nray;Kiw MFk;. 
fyg;GapupahdJ xd;W my;yJ mjw;F Nkw;gl;l gz;Gfspy; ,uz;L 
ngw;NwhiuAk; tpl Nkk;gl;ljhf ,Uf;Fk;. kugpay; NtWghLfis 
Vw;gLj;jp Nkk;gl;l tif ufq;fis cUthf;Fk; nghJthd KiwNa 
fyg;gpdkhf;fk; MFk;. 

 
fyg;gpd Ma;T: bupl;bf;Nfy; (kdpjd; cUthf;fpa Kjy; fyg;gpd jhdpak;) 
 
• bupl;bf;Nfy; vd;gJ kdpjd; cUthf;fpa Kjy; fyg;gpd jhdpakhFk;. 

,J NfhJik (bupl;bfk; bA+uk;> 2n = 28) kw;Wk; iu (rPNfy; rpupNay;> 2n 
= 14) Mfpatw;iw fyg;G nra;jjhy; fpilf;fg; ngw;wJ. ,jdhy; 
cUthd F1 fyg;Gapup tskw;wJ (2n = 21). gpd;du; fhy;r;rprpidg; 
gad;gLj;jp> mjd; FNuhNkhNrhk; vz;zpf;ifia ,ul;bg;gilar; nra;J> 
cUthf;fg;gl;lNj bupl;bf;Nfy; (2n = 42) vd;w n`f;rhgpsha;L MFk;. 
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• gapu;g;ngUf;fk; kw;Wk; Nju;e;njLj;jy; Mfpatw;wpd; Row;rpahdJ tpUk;gj; 
jf;f gz;Gfisf; nfhz;l jhtuq;fs; cUthFk; tiuj; njhlu;fpwJ. 
Gjpa uf gapu; tiffis cw;gj;jpr; nra;tJ xU ePz;lfhy 
nray;ghlhFk;. ,uz;L jhtuq;fspd; gz;Gfis xNu jhtuj;jpy; 
xd;wpizg;gJk;> mjd; fyg;gpd; tPupaj;ijg; gad;gLj;JtJk; 
fyg;gpdkhf;fypd; ,U Kf;fpa mk;rq;fshFk;. 

 
tpyq;fpdf; fyg;G 
 
• xNu rpw;wpdj;jpw;Fs;Ns> xU nghJ %jhijauplkpUe;J Njhd;wpa 

tpyq;Ffspd; FO ,dk; vdg;gLk;. ,J mr;rpw;wpdj;jpd; gpw capupfsplk; 
fhzg;glhj gz;Gfisf; (nghJj; Njhw;wk; kw;Wk; rpy Fwpg;gplj;jf;f 
gz;Gfs;) nfhz;ljhFk;. 

 
• ,df;fyg;G vd;gJ rpy rpwg;ghf gz;Gfisf; nfhz;l ntt;NtW 

tifahd ngw;Nwhu;fis fyg;G nra;J mj;jF tpUk;gj;jf;f gz;Gfs; 
mLj;j re;jjpf;F flj;jg;gLtjhFk;. 

 
• tPl;L tpyq;Ffspd; [Pdhf;fj;ij Nkk;gLj;jp mjd; %yk; cw;gj;jpia 

mjpfg;gLj;Jjy; kw;Wk; tpUk;gj;jf;f gz;Gfshd ghy;> Kl;il kw;Wk; 
,iwr;rp cw;gj;jpia mjpfg;gLj;JtNj tpyq;fpd tifg; ngUf;fj;jpd; 
Nehf;fq;fshFk;. 

 
• xNu ,dj;ij Nru;e;j njhlu;Gila tpyq;FfSf;F ,ilNa eilngwf; 

$ba fyg;G cl;fyg;G vdg;gLk;. ntspf;fyg;G vd;gJ njhlu;gw;w 
capupdq;fis fyg;G nra;tjhFk;. 

 
cl;fyg;G 
 
• neUq;fpa njhlu;Gila kw;Wk; xNu ,dj;ij rhu;e;j capupdq;fis 4 

Kjy; 6 jiyKiwfSf;F fyg;Gr; nra;tNj cl;fyg;G KiwahFk;. ,J 
xNu ,dj;ijr; rhu;e;j tPupakpf;f Mz; kw;Wk; tPupakpf;f ngz; 
tpyq;Ffis ,dq;fz;L> mtw;iw N[hbahf ,df;fyg;G nra;tjhFk;. 
,k;Kiwapd; %yk; tPupakpf;f [Pd;fs; fyg;gpdj;jpy; xd;whff; nfhz;L 
tug;gl;L> tpUk;gj;jfhj [Pd;fs; ePf;fg;gLfpd;wd. 

 
• gQ;rhigr; Nru;e;j `p];]u;Nly; vd;w Gjpa nrk;kwp Ml;bdk; gpf;fhdpupd; 

(khf;uh) ngz; Ml;ilAk;> M];jpNuypahtpd; kupNdh Mz; Ml;ilAk; 
fyg;gpdk; nra;J cUthf;fg;gl;ljhFk;. 

 
cl;fyg;G tPo;r;rp 
 
• njhlu;r;rpahf xU ,dj;jpd; njhlu;Gila tpyq;FfspilNa cl;fyg;G 

nra;tJ mjd; ghypd tsj;ijAk; kw;Wk; cw;gj;jpj; jpwidAk; ghjpf;Fk;. 
,J cl;fyg;G tPo;r;rp vdg;gLk;. ,dj; Nju;tpy; jtpu;f;fg;gl;l jPikr; 
nra;Ak; xLq;F gz;Gf;fhd [Pd;fid cl;fyg;G ntspf;nfhzu;fpwJ. 

 



 

34 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

ntspf;fyg;G 
 
• ,J njhlu;gw;w tpyq;Ffisf; fyg;Gr; nra;tjhFk;. ,t;tpdf;fyg;gpd; 

%yk; cUthd Gjpa capup fyg;Gapup vd miof;fg;gLfpwJ. 
,f;fyg;Gapup> ngw;Nwhu;fistpl gyk; tha;e;jjhfTk;> tPupakhdjhfTk; 
,Uf;Fk;. ,k;Kiwapy; nghUshjhu Kf;fpaj;Jtk; tha;e;j> tpUk;gj;jf;f 
gz;Gfis nfhz;l ,uz;L rpw;wpdq;fs; fyg;gpdr; Nru;f;iff;F 
cl;gLj;jg;gLfpd;wd. ,k;Kiwapy; NfhNtW fOij vt;thW 
cUthf;fg;gl;lJ vd;gij fPNo fhzyhk;. 

 
 X 
      
 
 
 
 
  
 NfhNtW fOijia> FjpiuAld; xg;gpLk; NghJ mJ typik> 
Ez;zwpT> Ntiy nra;Ak; jpwd; kw;Wk; Neha; vjpu;g;Gj; jpwd; Mfpatw;wpy; 
tPupakpf;fjhf fhzg;gl;lJ. Mdhy; mJ kyl;Lj; jd;ik cilaJ. 
 
gwitfspd; FWf;Ff; fyg;G 
 
 nts;is nyf;`hd; × gpisnksj; uhf; 
 
        
 mjpfKl;ilfis cw;gj;jp nra;Ak; fyg;gpdf; Nfhop ,dk; 
 
gRf;fspd; FWf;ff; fyg;G 
 
 may; ,df; fhisfs; kw;Wk; cs;ehl;L gR Mfpatw;wpw;fpilNa 
eilngWk; fyg;G 
 
 gpuTd; ];tp]; × rhfpthy; 
 
       
 fud; ];tp]; - cs;ehl;L gRf;fis tpl 2 Kjy; 3 klq;F mjpfkhf 
ghy; cw;gj;jp nra;git. 
 
n`l;bNuhrp]; 
 
• fyg;gpd; Nru;f;if %yk; cau;jug; gz;Gfis cila fyg;gpdq;fis 

cw;gj;jp nra;tJ n`l;bNuhrp]; my;yJ fyg;gpd tPupak; vdg;gLk;. 
 
tpyq;Fg; ngUf;fj;jpy; fyg;gpd tPupaj;jpd; tpisTfs; 
 

• fhy;eilfspy; ghy; cw;gj;jpia mjpfupj;jy; 

Mz; fOij ngz; fOij 

NfhNtW fOij 
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• Nfhopfspy; Kl;il cw;gj;jpia mjpfupj;jy; 
• cau; ju ,iwr;rpia cw;gj;jpr; nra;jy; 
• tPl;L tpyq;Ffspd; tsu; tPjj;ij mjpfg;gLj;Jjy; 

 
kuGg;nghwpapay; 
 
• [Pd;fis ehk; tpUk;gpagb ifahs;tJk;> Gjpa capu;fis cUthf;f 

[Pd;fis xU capupapypUe;J kw;nwhU capupf;F ,lk; khw;WjYk; 
kuGg;nghwpapay; vdg;gLk;. ,e;epfo;tpy; cUthFk; Gjpa b.vd;.V> 
kWNru;f;if b.vd;.V (rDNA) vdg;gLk;. kWNru;f;if vd;w gjj;ijg; 
gad;gLj;Jtjd; fhuzk; b.vd.V ,Utifahd %yq;fspypUe;J 
ngwg;gl;L ,izf;fg;gLfpwJ. Mjyhy;> kuGg;nghwpapay;> kWNru;f;if 
DNA njhopy;El;gk; vdTk; miof;fg;gLfpwJ. 

 
kuGg;nghwpapay; njhopy;El;gk; - mbg;gilj; Njitfs; 
 
• kWNru;f;if DNA (rDNA) njhopy;El;gj;jpw;F gbf;fw;fshf mike;j 

rpy Kf;fpa fz;Lgpbg;Gfs; 
 

1. ghf;Bupahtpd; FNuhNkhNrhk; b.vd;.V Tld; Nru;e;J jd;dpr;irahf 
,ul;bg;G milAk; gpsh];kpl; DNA. 
 

2. nu];l;upf;]d; nehjpfs; b.vd.V ,ioapid Fwpg;gpl;l ,lq;fspy; 
Jz;bf;fpd;wd. vdNt ,it %yf;$W fj;jpupf;Nfhy; vd;W 
miof;fg;gLfpd;wd. 
 

3. b.vd;.V iyNf]; nehjp Jz;bf;fg;gl;l b.vd;.V Jz;Lfis 
,izf;fg; gad;gLj;jg;gLfpwJ. 

 
gpsh];kpL 
gpsh];kpL vd;gJ ghf;Bupa nry;ypd; irl;Nlhgpshrj;jpy; fhzg;gLk;> 
FNuhNkhNrhk; rhuhj> rpwpa> tl;l tbt> ,uz;L ,iofshd b.vd;.V MFk;. 
,J FNuhNkhNrhk; b.vd;.VtpypUe;J NtWgl;lJ. ,J jd;dpr;irahf 
,ul;bg;gilAk; jpwDilaJ. 
 
nu];l;upf;]d; nehjp b.vd;.V tpy; Fwpg;gpl;l ,lj;jpy; fhzg;gLk; Fwpg;gpl;l 
fhu tupiria (Ngypd;l;Nuhk; tupir) milahsk; fz;L> mt;tplj;jpy; 
cs;s gh];Nghilv];lu; gpizg;Gfisj; Jz;bg;gjd; %yk; b.vd.V-itj; 
Jz;bf;fpwJ. 
 
[Pd; FNshdpq; 
 
• FNshd; vd;w nrhy;iy Nfl;lTld; cq;fs; kdjpy; Njhd;WtJ ahJ? 

epr;rakhf lhyp vd;w nrk;kwp Ml;Lf;Fl;b jhd;. FNshd; vd;gJ xU 
capupdj;jpd; efy; MFk;. FNshdpq; vd;gJ kunghj;j capupfis 
gpujpfshf cw;gj;jp nra;Ak; KiwahFk;. 
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 [Pd; FNshdpq; Kiwapy;> xU [Pd; my;yJ b.vd;.V Jz;lhdJ 
ghf;Bupa nry;ypDs; nrYj;jg;gl;L> ghf;Bupah nry; gFg;gilAk;NghJ 
mjDld;> cl;nrYj;jg;gl;l b.vd;.V Jz;L efy; ngUf;fk; miltjhFk;. 
 

lhyp cUthf;fk; 
 
1996 Mk; Mz;L [_iy khjk; ];fhl;yhe;J ehl;L Nuhrypd; epWtdj;jpidr; 
rhu;e;j lhf;lu;. mahd; tpy;kl; kw;Wk; mtuJ FOtpdUk; ,ize;J lhyp 
vd;w FNshdpq; Kiwapyhd ngz; nrk;kwp Ml;Lf;Fl;bapid Kjd;Kjypy; 
cUthf;fpdu;. ,e;j Ml;Lf;Fl;b cly nry; cl;fU khw;wpg; nghUj;Jjy; 
Kiwapy; cUthf;fg;gl;ljhFk;. Mwiu Mz;Lfs; capu; tho;e;j ,e;j 
Ml;Lf;Fl;b EiuaPuy; Nehapdhy; 2003 Mk; Mz;L ,we;jJ. 
 
 [Pd; FNshdpq; nray; El;gj;jpd; mbg;gil epfo;Tfshtd. 
 
1. nu];l;upf;];;d; nehjpiag; gad;gLj;jp tpUk;gpa b.vd;.V Jz;ilg; 

gpupj;njLj;jy;. 
 

2. b.vd;.V Jz;ilj; jFe;j flj;jpapDs; (gpsh];kpl;) Eioj;J kWNru;f;if 
b.vd;.V f;fis (rDNA) cUthf;Fjy;. 
 

3. tpUe;Njhk;gp ghf;Bupa nry;ypd; cs;Ns kWNru;f;if b.vd;.V it 
cl;GFj;Jjy; (cUkhw;wk;) 
 

4. cUkhw;wkile;j tpUk;Njhk;gp nry;fisj; Nju;e;njLj;J kWNru;f;if 
b.vd;.V (rDNA)it ghf;Bupa nry; ngUf;fk; %yk; efy; ngUf;fk; 
nra;jy;. 
 

5. tpUe;Njhkpgpapd; nry;ypy; Gjpa [Pd; jdJ gz;Gfis ntspg;gLj;Jjy;. 
 

,k;Kiwapd; %yk gy nehjpfs;> `hu;Nkhd;fs; kw;Wk; kUe;Jfis 
jahupf;fyhk;. 
 

kUj;Jtj;jpy; capu;j;njhopy;El;gtpay; 
 

• kuGg;nghwpapay; njhopy;El;gj;jpidg; gad;gLj;jp kUj;jt Kf;fpaj;Jtk; 
tha;e;j kjpg;G kpf;f Gujq;fs; my;yJ ghypngg;ilLfs; 
cUthf;fg;gLfpd;wd. ,it gy Neha; jPu;f;Fk; kUe;Jg; nghUl;fis 
tzpf uPjpahf cw;gj;jp nra;ag; gad;gLj;jg;gLfpd;wd. 
 

• rDNA njhopy; El;gj;jpd; %yk; cUthf;fg;gl;Ls;s kUj;jtg; 
nghUl;fs; 
 

1. ,uj;j ru;f;fiu Neha; rpfpr;irf;fhd ,d;Rypd; 
 

2. tsu;r;rp FiwghLs;s Foe;ijfspd; Fiwghl;bid ePf;Fk; kdpj tsu;r;rp 
`hu;Nkhd; 
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3. `PNkh/gpypah vd;w ,uj;j ciwjy; Fiwghl;L Neha;f; fl;Lg;ghl;bw;fhd 
‘,uj;j ciwjy; fhuzpfs;’. 
 

4. jpR gpsh];kpNdh[d; J}z;b> (,uj;jk; ciwjiyj; jLf;Fk; fhuzp) 
,uj;jf; fl;bfisf; fiuj;J ,ja milg;igj; jtpu;f;f cjTfpd;wJ. 
 

5. n`g;ghbb]; B kw;Wk; ntwp eha;f;fb (Nugp];) Nehiaj; jLf;Fk; 
jLg;G+rpfs;. 

 
[Pd; rpfpr;ir 
 
• kdpjdpy; FiwghLs;s [Pd;fSf;F gjpyhf jpUj;jg;gl;l> nray;gLk; 

[Pd;fis ,lk; khw;wp kuG Neha;fisAk;> FiwghLfisAk; rup nra;tJ 
[Pd; rpfpr;ir vdg;gLk;. FiwghL / Neha; cs;s kdpjupd; [Pd;fs; 
kWNru;f;if b.vd;.V njhopy;El;gj;jpw;F cl;gLj;jg;gl;L 
jpUj;jg;gLfpd;wd. ,k;Kiw 1990 Mk; Mz;L ntw;wpfukhf 
eilKiwg;gLj;jg;gl;lJ.  

 
• cly nry;fspy; jpUj;jg;gl;l [Pd;fs; ,lk; khw;wg;gLjy; cly nry; 

[Pd; rpfpr;ir vdg;gLk;. 
 
• fUepiy my;yJ ,dg;ngUf;f nry;fspy; (tpe;J kw;Wk; mz;l nry;) 

jpUj;jg;gl;l [Pd;fs; ,lk; khw;wg;gLjy; ,d nry; my;yJ fUepiy 
nry; [Pd; rpfpr;ir vdg;gLk;. 

 
• ,J ehs; tiu ,dg;ngUf;f nry;fs; my;yhj cly nry;fspy; kl;LNk 

[Pd; rpfpr;ir Nkw;nfhs;sg;gl;Ls;sJ. cly nry;fspy; nra;ag;gLk; [Pd; 
jpUj;jk; me;j jpUj;jk; nra;ag;gLk; Nehahspf;F kl;LNk ed;ik 
gaf;Fk;. mj;jpUj;jk; mLj;j jiyKiwf;F vLj;J nry;yg;gLtjpy;iy. 

 
FUj;jZf;fs; (stem cells) 
 
• ekJ cly; gy;NtW gzpfis Nkw;nfhs;s VJthf 200 f;Fk; Nkw;gl;l 

rpwg;ghd nry; tiffisf; nfhz;Ls;sJ. v.fh. epA+uhd;fs; vdg;gLk; 
euk;G nry;fs; czu;T rkpf;iQfisf; flj;jTk;> ,jaj; jir nry;fs; 
,jak; RUq;fp tpupe;J ,uj;jj;ij ce;jpj; js;sTk;> fiza nry;fs; 
,d;Rypid Ruf;fTk; nra;fpd;wd. ,r;nry;fs; khWghL mile;j nry;fs; 
vdg;gLfpd;wd. 

 
• khwhf khWghL milahj my;yJ rpwg;G nry; tiffshf 

khw;wkilahj nry;fspd; njhFg;G> FUj;jZf;fs; vdg;gLfpd;wd. ,e;j 
FUj;jZ gy nry; tiffshf khWghL milAk; khWgl;l jpwd; 
nfhz;lit. xU FUj;jZ vz;zpylq;fh tiffshf khw;wq;fis 
mile;J vt;tifahd khWghL mile;j nry;yhfTk; khw;wq;fis 
mile;J vt;tifahd khWghL mile;j nry;yhfTk; khWk; Nghf;F 
‘jpwd;’ vdg;gLk;. gpw tif NtWghL mile;j nry;yhf khw;wkilAk; 
FUj;jZ fPof;fz;l ,U Kf;fpa gz;Gfisf; nfhz;lJ. 
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i. gFg;giltjd; %yk; mjpf vz;zpf;ifapyhd FUj;jZf;fis 

cw;gj;jp nra;Ak; jpwd;. ,J ‘Ra GJg;gpjjy;’ vdg;gLfpwJ. 
 

ii. khWghL mile;j rpwg;G nry;fshf khwp Fwpg;gpl;l gzpapid 
Nkw;nfhs;Sk; jpwd;. 

 
FUj;jZf;fspd; tiffs; 
 
• fUepiyf; FUj;jZf;fs; vd;git Muk;g epiy fUf;fspypUe;j 

ngwg;gl;L tsu;f;fg;glyhk;. ,it fUf;Nfhsj;jpd; cl;Gwj;jpypUe;J 
ngwg;gLfpd;wd. ,t;tif nry;fs; clypd; vt;tif nry;yhfTk; 
khw;wkilAk; jpwd; ngw;wit. 

 
• Kjpu; FUj;jZf;fs; my;yJ clyf; FUj;jZf;fs; vd;git gpwe;j 

gr;rpsk; Foe;ijfspd; clypYk;> ngupatu;fspd; clypYk; fhzg;gLk;. 
,t;tif nry;fs; clypd; Fwpg;gpl;l nry; tiffshf kl;Lk; khwf;$ba 
jpwd; ngw;wit. mk;dpahl;bf; jputk;> njhg;Gs;nfhb kw;Wk; vYk;G 
k[;i[ Nghd;wit Kjpu; FUj;jZf;fspd; %yq;fshf tpsq;Fgit 
MFk;. 

 
FUj;jZ rpfpr;ir 
 
• rpy Neuq;fspy; ekJ clypd; nry;fs;> jpRf;fs; kw;Wk; cWg;Gfs; [Pd; 

NfhshWfspdhNyh> Neha;fshNyh my;yJ tpgj;jpdhNyh epue;jukhd 
Nrjkilayhk;. ,e;j #o;epiyfspy; Nkw;fz;l FiwghLfis rupnra;a 
FUj;jZ rpfpr;ir gad;gLk;. ghu;f;fpd;rd; Neha; kw;Wk my;rPku; Neha; 
Nghd;w euk;Gr; rpijT FiwghLfis Fzg;gLj;j euk;Gf; FUj;jZf;fs; 
(Neuronal stem  cells) gad;gLj;jg;gl;L rpijtile;j my;yJ ,oe;j 
epA+uhd;fSf;F gjpyhf gjpyPL nra;ag;gLfpd;wd. 

 
b.vd;.V tpuy; Nuifj; njhopy; El;gk; 
 
• kdpj [PNdhk; 3 gpy;ypad; fhu ,izfisf; nfhz;lJ. xw;iwf; fU 

,ul;ilau;fisj; jtpu ve;j ,U kdpjupd; b.vd;.V mikTk; xd;whf 
,Ug;gjpy;iy vd;gJ cdf;Fj; njhpAkh? xt;nthU kdpjupd; b.vd;.V Tk; 
jdpj; jd;ik tha;e;jJ. Vnddpy; xt;nthU kdpjupd; b.vd;.V tpYk; xU 
rpW NtWgLk; b.vd;.V epA+f;spNahilL tupir fhzg;gLk;. vdNt ,U 
egu;fspd; kugpay; NtWghLfis xg;gpl b.vd;.V tpuy; Nuifj; njhopy; 
El;gk; vspjhd kw;Wk; tpiuthd KiwahFk;. ,k;Kiwapid myf; 
n[/g;nu vd;gtu; tbtikj;jhhu;. 

 
• ,k;Kiw xt;nthU jdp kdpjupd; jdpj;jd;ik tha;e;j b.vd;.V 

tupiraikg;ig gFj;jhuha;e;J me;j egupd; Fwpg;gpl;l gz;Gfis 
ntspf;nfhzu;tjhy; me;j egiu milahsk; fhz cjTfpd;wJ. b.vd;.V 
tpy; cs;s khWgLk; vz;zpifapyike;j njhlu; tupir mikg;G 
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(Variable Number Tandem Repeat Sequences - VNTRs)> milahsk; 
fhz;gjw;fhd %yf;$W FwpaPlhfj; jpfo;fpwJ. 

 
• kdpjupy; 99% b.vd;.V tupir njhlu;fs; midtUf;Fk; nghJthff; 

fhzg;gLk;. ,jw;F nkhj;j [PNdhkpf; b.vd;.V vd;W ngau;. kPjKs;s 1% 
b.vd;.V tpd; msT kw;Wk; ePsk; Mfpait NtWgLfpd;wd. 

 
 
• Nkw;fz;l glj;jpy; AGCT vd;w njhlu;> Kjy; kdpjupy; 6 KiwAk;> 

,uz;lhtJ kdpjupy; 5 KiwAk;> %d;whtJ kdpjupy; 7 KiwAk; 
jpUk;gj; jpUk;g te;Js;sJ. ,jdhy; %d;whtJ kdpjupd; DNA Jz;L 
kpfg; ngupajhfTk;> mLj;jjhf> Kjy; kdpjupd; DNA Jz;L 
ngupajhfTk;> mLj;jjhf> Kjy; kdpjupd; DNA Jz;L ngupajhfTk;> 
,uz;lhtJ kdpjupd; DNA Jz;L %tupy; rpwpajhfTk; fhzg;gLfpwJ. 
,jd; %yk; rhl;biyl; DNA kdpjDf;F kdpjd; NtWgLfpd;wJ vd;gJ 
njspthfpwJ. DNA tpd; gl;il mikT Kiw kdpjupilNa NtWghLfs; 
cs;sijf; fhz;gpf;fpd;wJ. 

 
 b.vd;.V tpuy; Nuifj; njhopy;El;gj;jpd; eilKiwg; gad;ghLfs;: 
 
1. b.vd;.V tpuy; Nuifj; njhopy;El;gkhdJ jlatpay; gad;ghLfspy; 

Fw;wthspfis milahsk; fhzg; gad;gLfpwJ. NkYk; ,J xU 
Foe;ijapd; je;ijia milahsk; fhz;gjpy; Vw;gLk; ru;r;irfSf;F 
jPu;T fhzTk; gad;gLfpwJ. 

 
2. ,J capupdj; njhifapd; kugpay; NtWghLfs;> gupzhkk; kw;Wk; 

,dkhjy; Mfpatw;iw mwpa cjTfpwJ. 
 
kuGg; gz;G khw;wg;gl;l capupfs; (GMOs) 
 
• kuGg; nghwpapaypd; xU kpfg; gpuk;khz;lkhd tsu;r;rp> kuGg;gz;G 

khw;wg;gl;l capupfspd; cw;gj;jp MFk;. kuGg; gz;G khw;wk; vd;gJ 
rDNA njhopy;El;gk; %yk; capupdq;fspy; tpUk;gpa gz;Gfis Vw;gLj;j 
[Pdpy; khw;wj;ij Vw;gLj;JtJ my;yJ [Pd;fis tpUk;gpagb 
ifahs;tJ MFk;. Gjpjhf cs; Eiof;fg;gLk; [Pd; ‘may; [Pd;’ 
vdg;gLk;. ,k;Kiwapy; khw;wg;gl;l [Pd; my;yJ Gjpa [Pidg; ngw;w 
jhtu> tpyq;Ffs; kuGg; gz;G khw;wg;gl;l capupfs; vdg;gLk;. 

 
• ,t;tpjk; kuGg; gz;G khw;wg;gl;l jhtuq;fs; mjpf epiyg;Gj; jd;ik> 

cau;j;jg;gl;l czT+l;l kjpg;G> Neha; vjpu;g;Gj; jd;ik kw;Wk; khWgLk; 
Rw;Wr; #oy; epiyfSf;Fj; jhq;Fk; jd;ik nfhz;ljhf tpsq;Ffpd;wd. 
mJ Nghd;Nw kuGg; gz;G khw;wg;gl;l tpyq;FfSk; kUj;Jt 
Kf;fpaj;Jtk; tha;e;j Gujq;fis Fiwthd nrytpy; cw;gj;jp 
nra;tjd; %yk; fhy;eilfspd; ju Nkk;ghl;bw;F cjTfpd;wd. 
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kuGg; gz;G khw;wk; nra;ag;gl;l rpy jhtuq;fs; kw;Wk; tpyq;Ffspd; 
tptuq;fs; fPNo jug;gl;Ls;sd. 
 

Nehf;fk; GFj;jg;gl;l [Pd; Rhjid 
Nkk;gLj;jg;gl;l fk;gsp 
juk; kw;Wk; cw;gj;jp 

rp];Bd; mkpNdh 
mkpyk; cw;gj;jpf;fhd 
[Pd;fs; 

may; [Pidg; ngw;w 
nrk;kwp ML ([Pd; 
ntspg;gLj;jg;gl;lJ) 

kPd;fspy; mjpf tsu;;r;rp rhy;kd; my;yJ 
nuapd;Ngh l;nusl; 
my;yJ jpNyg;gpah 
tsu;r;rp `hu;Nkhd; [Pd; 

may; [Pidg; ngw;w kPd; 
([Pd; 
ntspg;gLj;jg;gl;lJ) 

Nkk;gLj;jg;gl;l 
Cl;lr;rj;J juj;jpw;fhd 
muprp 

gPl;lh fNuhl;bd; [Pd; 
(kdpju;fspy; itl;lkpd; 
A cw;gj;jpf;F gPl;lh 
fNuhl;bd; [Pd; Njit) 

“Nfhy;ld; iu];” 
(itl;lkpd; A 
Fiwghl;ilj; 
jtpu;f;FFk;> gPl;lh 
fNuhl;bid cw;gj;jpr; 
nra;Ak; kugZ khw;wk; 
nra;ag;gl;l muprp) 

mjpf gapu; cw;gj;jp Ngrpy;y]; 
JupQ;rpad;rp]; 
ghf;BupahtpypUe;J 
ngwg;gl;l Bt [Pd; (Bt 
[Pd; G+r;rpfSf;F 
vjpuhd er;Rj; 
jd;ikAila Gujj;ij 
cw;gj;jpr; nra;fpwJ). 

G+r;rp vjpu;g;Gj; jpwd; 
ngw;w jhtuq;fs; 
(,j;jhtuq;fs; 
G+r;rpfSf;F vjpuhd 
er;Rj; jd;ik tha;e;j 
Gujj;jpid cw;gj;jp 
nra;J> G+r;rpj; 
jhf;Fjiyj; jLf;f 
ty;yit). 
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12th caphpay; 
ghlk;-4 

kuGf; flj;jy; nfhs;iffs; kw;Wk; khWghLfs ; 
 

• caphpaypd; xU gphpthd kugpay; vd;gJ kuGtop kw;Wk; khWghLfis 
gw;wp gbg;gjhFk;. xt;nthU jiyKiwapYk; caphpfspd; gz;Gfs; 
vt;thW ngw;Nwhh;fsplkpUe;J re;jjpfSf;Ff; flj;jg;gLfpd;wd vd;gij 
gw;wp ,t;tpay; tpthpf;fpwJ. kuGf;flj;jypd; myF kugZ vdg;gLk;. 
,J, caphpfspd; jdpj;jd;ikia eph;zapf;Fk; kugpay; fhuzpahFk;. 
re;jjpfSf;Fk; mth;jk; ngw;Nwhh;fSf;Fk; ,ilapyhd NtWghl;L 
jd;ikapd; msNt khWghL MFk;. 

 
• ,g;ghlj;jpy; kdpj  ,uj;j tiffis Nkw;Nfhshff; nfhz;L gy;$l;L 

my;yPy;fs;, kdpjd;, G+r;rpfs; kw;Wk; gwitfspy; eilngWk; 
ghy;eph;za Kiwfs;, ghy; rhh;e;j kuGf; flj;jy;, kugpay; Neha;fs;, 
FNuhNkhNrhk; my;yhj kuGf; flj;jy; kw;Wk; kdpj ,dj;ij Nkk;ghL 
mila nra;a cjTk; Kiwfshd ,dNkk;ghl;bay;, #o;epiyapay; 
kw;Wk; Gwj;Njhw;w Nkk;ghl;bay; Mfpait gw;wpAk; tpsf;fg;gl;Ls;sd. 

 
gy;$l;L my;yPy;fs;(Multiple Alleles) 
 
• nkz;lypa kuGf; flj;jypd; gb midj;J kug;gZf;fSk; ,Ukhw;W 

tbtq;fis nfhz;Ls;sd. mit Xq;fpa kw;Wk; xLq;fpa my;yPy;fs; 
MFk;. (v.fh) nel;il (T) kw;Wk; Fl;il (t). ,jpy; Xq;fpa my;yPy;fs; 
jpBh; khw;wk; mile;jit. xU kugZ gyKiw jpBh; khw;wkile;J gy 
khw;W tbtq;fis cUthf;FfpwJ. xU Fwpg;gpl;l caphpdj;jpd; xj;j 
FNuhNkhNrhk;fspd; xNu kl;lj;jpy; xU Fwpg;gpl;l gz;ig 
fl;Lg;gLj;Jfpd;w %d;W my;yJ mjw;F Nkw;g;gl;l my;yPy;fs; 
fhzg;gl;lhy; mit gy;$l;L kug;Gf;flj;jy; vd;Wk; miof;fg;gLfpwJ. 

 
kdpj ,uj;j tiffs; 
 
• kdpjdpYk; gy;$l;L my;yPy;fs; fhzg;gLfpd;wd. Fwpg;ghf gy;NtW 

,uj;jtiffspd; kuGf; flj;jiyf; $wyhk;. vjph;nghUs; J}z;bfs; 
(Antigen) kw;Wk; vjph;nghUs;fs; (Antibody) gw;wp mwpe;Jnfhs;tjd; 
%yk; ,uj;jtifapd; kuGf;flj;jiy mwpe;J nfhs;s KbAk;. 
,uj;jj;jpy; fhzg;gLk; gFjp nghUl;fs; mjd; tiffs; (ABO), ,uj;j 
vjph;nghUs; J}z;bfs; kw;Wk; vjph;nghUs;fs; gw;wp ehk; Vw;fdNt 
gjpNdhuhk; 7 Mk; ghlj;jpy; gapd;Ws;Nshk;. 

 
ABO ,uj;j tiffs; 
 
gy;$l;L my;yPy;fshd ABO ,uj;j tiffspd; kuGf; flj;jy;: 
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• xU kdpjdpd; ,uj;jk; ,d;ndhU kdpjdpd; ,uj;jj;jpypUe;J 

Ntjpg;nghUl;fspd; mbg;gilapy; NtWgLfpwJ. nghUj;jkpy;yhj ,uz;L 
,uj;j tiffis xd;whf fyf;Fk;NghJ mjpYs;s ,uj;j rptg;G 
nry;fs; xd;Wld; xd;W ,ize;J ,uj;j nry; jpul;rpia 
Vw;gLj;Jfpd;wd. ,uj;j rptg;G nry;ypd; Nkw;Gwr;rt;T kw;Wk; vgpjPypay; 
nry;fspy; fhzg;gLk; vjphpg;nghUs; J}z;bapd; fhuzkhf 
Ntjpg;nghUl;fspd; NtWg;gl;l jd;ik eph;zapf;fg;gLfpwJ. lhf;lh; fhu;y; 
Nyz;l;];nla;dh; vd;gth; kdpj ,uj;jj;jpy; cs;s RBC apd; Gwg;gug;gpy; 
vjph;g;nghUs; J}z;b A kw;Wk; vjph;g;;nghUs; J}z;b B vd;w ,uz;L 
tifahd vjph;nghUs; J}z;bfs; ,Ug;gijf; fz;lwpe;jhh;. vjph;g;nghUs; 
J}z;bfs; ,Uj;jy; my;yJ ,y;yhkypUj;jypd; mbg;gilapy;, A 
,uj;jtif, B ,uj;jtif kw;Wk; O ,uj;jtif vd;w %d;W tifahd 
,uj;jtiffis (ABO) mth; fz;lwpe;jhh;. ,jpy; ‘O’ tif 
nfhz;Nlhiu ‘nghJnfhilahsh;fs;’ vd;gh;. 1902 Mk; Mz;L 
Nyz;l;];nla;dUila khzth;fshfpa thd; b fh];nly; kw;Wk; ];^u;yp 
vd;gth;fs; kpfTk; mhpjhd AB vd;w ehd;fhtJ ,uj;j tifia 
(nghJg; ngWeh;) fz;Lg;gpbj;jdh;. 

 
• 1925 ,y; ngh;d];bd; vd;gth; kdpjdpd; gy;NtW ,uj;jtiffspd; kuGf; 

flj;jy; gy;$l;L my;yPy;fshy; eph;zapf;fg;gLfpwJ vd fz;lwpe;jhh;. 
ve;j xU egupd; ,uj;j tiffiaAk; epu;zapg;gJ FNuhNkhNrhk; -9y; 
cs;s %d;W my;yPy;fs; MFk;. ,e;j tifia fl;Lg;gLj;Jk; kugZ L 
my;yJ I vd Fwpg;gplg;glfpwJ. (L vd;gJ fz;Lgpbg;ghsuhd 
Nyz;l;];nla;dh;iuAk; I vd;gJ IN]hmf;Sl;bNdridAk; Fwpf;Fk;) 
kugZ I MdJ , ,A B OI I I vd;w %d;W my;yPy; tbtq;fis nfhz;Ls;sJ. 

AI my;yPy; vjph;nghUs; J}z;b –A iaAk; BI my;yPy; vjph;nghUs; J}z;b 
B iaAk; Fwpf;fpwJ. Mdhy; OI  my;yPy; ve;j xU vjph;g;nghUs; 
J}z;biaAk; Fwpf;ftpy;iy. rpyhpd; fz;zPu; kw;Wk; ckpo;ePh; Nghd;w 
cly; jputj;jpy; vjph;g;nghUs; J}z;bfs; fhzg;gLk;. mth;fs; 
Rug;ghsh;fs; vd miof;fg;gLfpf;wdh;. 

 
• xt;nthU AI kw;Wk; BI my;yPYk; buhd];ngNu]; nehjpapid cw;gj;jp 

nra;fpd;wJ. AI my;yPy; N mrpily;Nfyf;Nlhrikidr; (NAG) 
Nru;f;fpwJ. BI my;yPy; Nfyf;Nlh]; buhd;];ngNu]; nehjpia Rue;J 
Nfyf;Nlhi] `H’ nghUs; vdg;gLk; %yg;nghUNshL Nrh;f;fpwJ. 

 
ABO ,uj;j tiffspd; kugpay; mbg;gil 

 
kuGtif ABO ,uj;j 

tiffspd; 
Gwj;Njhw;wk;  

,uj;j rptg;gZ kPJ 
fhzg;gLk; vjph;g;nghUs; 
J}z;bfs; (Antigen) 

gpsh];khtpy; 
fhzg;gLk; 
vjph;g;nghUs;fs; 
(Antibody) 

AI AI  A tif A tif vjph; - B 
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AI OI  A tif A tif vjph; - B 
BI BI  B tif B tif vjph; - A 
BI OI  B tif B tif vjph; - A 
AI BI  AB tif A kw;Wk; B tif vjph;g;nghUl;fs; 

,y;iy 
OI OI  O tif vjph;g;nghUs;J}z;b 

,y;iy 
vjph; A kw;Wk; B vjph; 

 
•  OI / OI  my;yPy; buhd;];ngNu]; nehjp vijAk; Rug;gjpy;iy vdNt 

ntw;W my;yPy; (Null allele) vd;W miof;fg;gLfpd;wd. NkYk; ,it 
NAO my;yJ Nfyf;Nlhi] %yg;nghUSld; Nrh;g;gjpy;iy. 

 
• Gwj;Njhw;w tpfpj;jpy; AI  kw;Wk; BI my;yPy;fs; OI tpw;F Xq;fpa 

jd;ikia nfhz;bUf;fpd;wd. Mdhy; ,it ,uz;Lk; xd;Wf;nfhd;W 
Xq;Fjd;ikAld; ( AI = BI ) 
 

• ,Ug;gjhy; ,J ‘,iz Xq;Fjd;ik’ vd miof;fg;gLfpwJ. ,tw;wpd; 
Xq;F gz;Grhh;e;j gbepiy AI = BI > OI (Dominance hierarchy) 
Foe;ijfs; jq;fs; ngw;Nwhh;fsplkpUe;J ,e;j %d;W my;yPy;fspy; 
VNjDk; xd;iwg; ngWfpd;wd. ,jdhy; MWtifahd kugZ tiffSk; 
ehd;Ftifahd ,uj;jtiffSk; (Gwj;Njhw;w Mf;fKk;) cUthfpd;wd. 

AI AI , AI OI , BI BI , BI OI , AI BI , OI OI  vd;w MWtifahd kuG tiffis 
Nra; caphpfs; nfhz;Ls;sd. 

 
uPr]; my;yJ Rh fhuzp 
 
• Rh fhuzp my;yJ Rh vjph;g;nghUs; J}z;b ,uj;j rptg;gZf;fspd; 

Nkw;gug;gpy; fhzg;gLfpd;wd. 1940y; fhu;y;Nyz;l;];nla;dh; kw;Wk; 
mnyf;rhz;lh; nta;dh; Mfpa ,UtUk; Kjypy; kfhfhuPr]; vd;Dk; 
uPr]; Fuq;FfspYk; gpwF kdpjdpYk; ,jid fz;Lgpbj;jdh;. Rh fhuzp 
vd;w thh;j;ij jLg;ghw;wy; jUfpd;w D (,k;ANdhn[dpf; D) vjph;nghUs; 
J}z;biaf; Fwpf;fpwJ. D vjph;nghUs; J}z;bia ngw;wpUg;gth; Rh D 
cilNahh; (Rh+) vd;Wk; D vjph;g;nghUs; J}z;b mw;wth; Rh D 
mw;Nwhh; (Rh-) vd;Wk; miof;fg;gLth;. ,uj;jj;jpy; fhzg;gLk; uPr]; 
fhuzpahdJ Xq;F gz;ghf kuGtop flj;jg;gLfpwJ. ,aw;ifahfNt 
midthpd; gpsh];khtpYk; Df;F vjpuhd vjph;g;nghUs;fs; ,Ug;gjpy;iy. 
Rh-(Rh mw;Nwhh;) ,uj;jk; Rh+ (Rh-DcilNahh;) ,uj;jj;NjhL njhlh;G 
Vw;gLfpwNghJ mth;;fs; ,uj;jj;jpy; Df;F vjpuhd vjph;g;nghUs; 
cUthfpd;wJ. Mdhy; Rh cilNahh; Rh mw;Nwhhpd; ,uj;jj;ijg; 
ngWk;NghJ vt;tpj tpisTfSk; cz;lhtjpy;iy. 

 
Rh fhuzpapd; kuGtopf; fl;Lg;ghL (Genetic Control of Rh Factor) 
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• Rh fhuzpapd; %d;W ntt;NtW my;yPy; ,izfs;, FNuhNkhNrhk; 
,izfspd; neUf;fkhd %d;W ntt;NtW ,lq;fspy; mike;Js;sd. 
,d;iwa gad;ghl;by; ,uj;j mikg;G nghJthf Cde vd;w ngah;fspy; 
gad;gLj;jg;gLfpwJ. 

 
• /gp~u; kw;Wk; Nu]; fUJNfhs; - Rh ,uj;jtif – mikg;nghj;j 

FNuhNkhNrhk; ,iz 1(3 ,Ug;gplq;fs; kw;Wk; xt;nthU ,lj;jpYk; 2 
my;yPy;fs; epiyia czh;j;Jjy;). 

 
• %d;W Rh my;yPy; ,izfs; (Cc,Dd,Ee) mikg;nghj;j FNuhNkhNrhk;  

,iz-1y; %d;W ntt;NtW miktplq;fspy; cs;sd. xt;nthU 
FNuhNkhNrhKk; xU C my;yJ c, xU D my;yJ d, xU E my;yJ e 
tha;g;Gf;fhd kuGtifiag; ngw;wpUf;Fk;. vLj;Jf;fhl;L CDE/cde, 
Cde/cDe, cde/cde, CDe/CdE Nghd;wit. midj;J kuG tiffspYk; 
cs;s Xq;fpa D my;yPy;fs; Rh+ (cilNahh;) Gwj;Njhw;w tifia 
cUthf;Ffpd;wd. mNj Nghy; ,uz;L xLq;fpa gz;G nfhz;l 
kuGtifapy; (dd) my;yPy;fs; Gwj;Njhw;w tifia cw;gj;jp 
nra;fpd;wd. 

 

ta;dhpd; fUJNfhs; 

• xU RhDila ,Ug;gplj;jpy; vl;L my;yPy;fs; ( 1 2 0 2 1 11 1, , , , , , ,R R R R r r r r ) 

,Uf;fpd;wd vd;w fUj;ij nta;dh; Kd;nkhope;jhh;. Xq;fpa R 
my;yPy;fisf; nfhz;l midj;J kuGtiffSk; ( 1 2 0 2, , ,R R R R ) R+ 
Gwj;Njhw;w tifia cw;gj;jp nra;fpd;wd. mNjNghy; ,uz;L xLq;fpa 
gz;G nfhz;l midj;J kuGtifAk; ( r r , r

1r , r
11r , r y )Rh−

Gwj;Njhw;wj;ij cw;gj;jp nra;fpd;wd. 
 
Rh fhuzpapd; ,zf;fkpd;ik tsh;fU ,uj;j rptg;gZ rpijT 
Nefa;(vhpj;Nuhgpsh];Nlhrp];) /gPlhyp];- (Erythroblastosis  foetalis) 
 
• Rh ,zf;fkpd;ikahdJ gps;is Ngw;wpd; kPJ ngUk; Kf;fpaj;Jtj;ij 

nfhz;Ls;sJ. xU Rh−ngz; xU Rh+Miz kze;Jf;nfhs;Sk; NghJ 
mth;fspd; Foe;ij Rh+thf ,Uf;Fk;. ,jw;F je;ijaplk; ,Ue;J ngw;w 
fhuzpNa fhuzkhFk;. ,e;j Rh− jha; jd; clypd; Rh+Foe;ijia 
Rkf;Fk;NghJ czh;thf;fk; ngWfpwhh;. Foe;ij gpwg;gpd; NghJ 
,uj;jf;Foha;fspy; Vw;gLk; Nrjj;jhy; jhapd; Neha;j; jilfhg;G kz;lyk; 
Rh vjph;nghUs; J}z;bfis milahsk; fhz;fpd;wd. ,jd; tpisthf 
Rh vjph;nghUl;fs; cw;gj;jpahfpd;wd. ,jdhy; cz;lhd IgG tif 
vjph;g;nghUl;fs; kpf rpwpajhf cs;sjhy; mit jha;Nra; ,izg;G jpR 
(Placenta) topahf CLUtp fUtpd; ,uj;j Xl;lj;jpy; fyf;fpd;wd. jha; 
czh;thf;fk; ngw;W D-vjph;g;nghUl;fs; cw;gj;jpahFk; Neuj;jpy; Foe;ij 
gpwe;JtpLk;. ,jdhy; Kjy; Foe;ij gpwf;Fk; tiu Rh+ vjph;nghUs; 
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J}z;bf;nfjpuhf jha; vt;tpj ghjpg;igAk; Vw;gLj;Jtjpy;iy. khwhf 
mNj jha; mLj;jLj;j Rh+vjph;nghUs; J}z;bfisf; nfhz;l fUitr; 
Rkf;fpd;w NghJ mitfSf;nfjpuhf jha; clyhdJ vjph;nghUl;fis 
cw;gj;jp nra;fpd;wJ. ,e;j vjph;nghUl;fs; jha; Nra; ,izg;GjpR %yk; 
fUtpd; ,uj;j rptg;gZf;fis mopf;fpd;wd. ,jd; tpisthf ,uj;j 
Nrhif kw;Wk; kQ;rs; fhkhiy cz;lhfpd;wJ. ,e;epiy tsh;fU ,uj;j 
rptg;gZ rpijT Neha; my;yJ rpR `PNkhiybf; Neha; (HDN) vd 
miof;fg;gLfpwJ. 

 
tsh;fU ,uj;j rptg;gZ rpijT Nehia jLf;Fk; Kiw 
 
• Rh−jha; Rh+Foe;ijia Rkf;Fk; NghJ D-vjph;g;nghUl;fis vjph;f;f 

ty;y nghUis (Anti D antibodies) 28tJ thuKk; 34 thuKk; 
fUTw;w jha;f;F jLg;G eltbf;ifahf nfhLf;fg;gLfpwJ. Rh− jha; Rh+ 
Foe;ijia ngw;nwLj;jhy; Foe;ij gpwe;j clNd Dvjph;g;nghUl;fis 
vjph;f;f ty;y nghUis (Anti D antibodies) jha;f;F nfhLf;f Ntz;Lk;. 
,jdhy; ,ay;ghd Neha; jilf;fhg;G cUthtJld; fUtpd; 
rptg;gZf;fis mopf;fpd;w D vjph;nghUs; jhapd; clypy; cUthtJ 
jLf;fg;gLfpwJ. NkYk; jha; fh;g;gk; jhpf;Fk; Nghnjy;yhk; ,k;Kiwia 
Nkw;nfhs;s Ntz;Lk;. 

 
ghy; eph;zak; (Sex determination)  
 
• ghy; epu;zak; vd;gJ caphpdq;fspilNa Mz;, ngz; NtWghLfis 

cUthf;Ffpd;w KiwfshFk;. ghy; FNuhNkhNrhk;fs; xU ghypd 
(Dioecious or Unisexual) caphpfspy; ghypdj;ij eph;zapf;fpd;wd. ghy; 
FNuhNkhNrhk;fs; jtpu kPjKs;s midj;Jk; cly; FNuhNkhNrhk;fs; 
(Autosomes) vd miof;fg;gLfpd;wd. ghy; FNuhNkhNrhk;fs; xU 
ghypdj;jpy; cUtk; xj;j FNuhNkhNrhk; mikg;igAk; (Homomrophic) 
kw;nwhU ghypdj;jpy; cUtk; NtWgl;l FNuhNkhNrhk; mikg;igAk; 
(Heteromorphic) nfhz;Ls;sd. xj;j ghy; FNuhNkhNrhk;fs; nfhz;l 
ghypdj;jpy; xNu tifahd (Homogametic) ,dr;nry;fs; 
cw;gj;jpahfpd;wd. NtWgl;l FNuhNkhNrfk;fis (Heterogametic) 
nfhz;l ghypdj;jpy; ,uz;L tifahd ,dr;nry;fs; cw;gj;jpahfpd;wd. 

 
Y FNuhNkhNrhk;: kdpj Y FNuhNkhNrhkpd; msT 60Mb MFk;. ,jDs; 60 
kugZf;fs; nray;gLk; epiyapy; cs;sd. mNjNghy; 165 Mb msTs;s x 
FNuhNkhNrhkpy; 1000 kugZf;fs; cs;sd. 
  
FNuhNkhNrhk; mbg;gilapyhd ghy; eph;zak; 
 
• NtWgl;l ,dr;nry; (Heterogametic) tif ghy; eph;zak; NtWgl;l 

,dr;nry; ghy; eph;zaj;jpy; xU ghypd caphp NtWgl;l 
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,dr;nry;fisAk; cw;gj;jp nra;fpd;wd. ,jpy; Nra; caphpfspd; ghy;, 
fUTWjypd; NghJ eph;zapf;fg;gLfpwJ. 

 
NtWgl;l ,dr;nry; Mz; (Heterogametic male) 
 
• ,k;Kiwapy;, Mz; capupfs; NtWgl;l ,dr;nry;fis cw;gj;jp 

nra;fpd;wd. ngz; caphpfs; xj;j ,dr;nry;fis cw;gj;jp nra;fpd;wd. 
,jid XX-XO kw;Wk; XX-XY tif vd ,uz;L tifahf gphpf;fyhk;. 

 
XX-XO tif 
 
• ,t;tif fhy;eph;zak;, %l;il G+r;rpfs; kw;Wk; G+r;rpfshd fug;ghd; 

G+r;rpfs; kw;Wk; ntl;Lf;fpspfspy; fhzg;gLfpd;wd. ngz; capfpfs; 
,uz;L X FNuhNkhNrhk;fis nfhz;L xj;j ,dr;nry; (XX) 
(Homogametic sex), KiwapYk; Mz; caphpfs; xU X FNuhNkhNrhik 
nfhz;L NtWgl;l ,dr;nry; (XO) (Hetrogametic sex) KiwapYk; ghy; 
eph;zak; nra;fpd;wd. ,iz ,y;yhky; ,Uf;Fk; X FNuhNkhNrhk; Mz; 
ghypdj;ij eph;zapf;fpd;wJ.  

 

 
 

XX-XO tif ghy; eph;zak; 
 
• ,iz ,y;yhj X FNuhNkhNrhk; nfhz;l MzpypUe;J ,uz;L tifahd 

tpe;Jr; nry;fs; cUthfpd;wd. mjhtJ tpe;J nry;fspy; xU ghjp X 
FNuhNkhNrhik nfhz;L kw;w ghjp X FNuhNkhNrhk; mw;Wk; 
fhzg;gLfpd;wd. ,tw;wpy; ve;j tpe;J nry;, mz;l nry;iy fUTwr; 
nra;fpwJ vd;gijg; nghWj;J Nra; caphpapd; ghy; eph;zapf;fg;gLfpwJ. 
 
XX-XYtif(iyNfa]; tif) 

 
• ,t;tifahd ghy;eph;zak; kdpjd; kw;Wk; gog;G+r;rp (Drosophila) fspy; 

fhzg;gLfpd;wd. ,jpy; ngz; caphpfs; ,uz;L X FNuhNkhNrhk;fis 
nfhz;L xj;j ,dr;nry; gz;igAk; Mz; caphpfs; xU X kw;Wk; xU Y 
FNuhNkhNrhk;fisf; nfhz;L NtWgl;l ,dr;nry; gz;igAk; 
ngw;Ws;sd. xj;j ,dr;nry;fis nfhz;l ngz; caphpfs; xNu 
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tifahd Kl;ilia cw;gj;jp nra;fpd;wd. mitfs; xt;nthd;Wk; xU 
X FNuhNkhNthik kl;LNk nfhz;Ls;sd. NtWgl;l ,dr;nry;fis 
nfhz;l ngz; caphpfs; xNu tifahd Kl;ilia cw;gj;jp 
nra;fpd;wd. ,tw;wpy; rpy X FNuhNkhNrhk;fisAk; rpy Y 
FNuhNkhNrhk;fisAk; nfhz;Ls;sd. fUTwr; nra;af; $ba 
tpe;Jnry;ypd; tifia fUf;fspd; ghypdj;ij eph;zak; nra;fpwJ. 
 
vLj;Jf;fhl;lhf Kl;il, X FNuhNkhNrhik nfhz;l tpe;J nry;yhy; 
fUTw;why; mit ngz; tpe;J nty;yhy; fUTw;why; mit Mz; 
caphpahfTk; khWfpd;wd. 

 

 
XX-XY tif ghy; epu;zak; 

 
NtWgl;l ,dr;nry; ngz; caphpfs;(Heterogametic Female) 
 
• ,t;tifahd ghy; eph;zaj;jpy; rpy G+r;rpfs; kw;Wk; rpy 

KJnfYk;gpfshd kPd;fs; Ch;td kw;Wk; gwitfs; ,itfir; Nrh;e;j 
Mz; caphpfs; ,uz;L X FNuhNkhNrhk;fis ngw;wpUf;fpd;wd. vdNt 
,it xj;j ,dr;nry;fis cUthf;Ffpd;wd. ngz; caphpfs; xU X 
FNuhNkhNrhik  kl;Lk; my;yJ X-FNuhNkhNrhKld; xU Y-
FNuhNkhNrhik nfhz;Ls;sd vdNt ngz; caphpfs; NtWgl;l 
,dr;nry; Kiwapy; ,uz;L tifahd Kl;ilfis cUthf;Ffpd;wd. 
Vw;fdNt NtWgl;l ,dr;nry; Mz; caphpfspy; XX-XO kw;Wk; XX-XY 
tifapy; X kw;Wk; Y vOj;Jf;fs; gad;gLj;jg;gl;ljhy; ,g;NghJ 
Fog;gj;ij jtph;f;f NtWgl;l ,dr;nry; ngz;fspy; Z kw;Wk; W vOj;J 
KiwNa X,Yf;F <lhfg; gad;gLj;jg;gLfpd;wd. NtWgl;l ,dr;nry; 
ngz;fspy; ZO-ZZ kw;Wk; ZW-ZZ Mfpa ,uz;L tifahd Kl;ilfs; 
fhzg;gLfpd;wd. 

 
ZO-ZZ tif 
 
• ,t;tifahd ghy; eph;zak; rpy me;jpg;G+r;rpfs;, tz;zj;Jg; G+r;rpfs; 

kw;Wk; tPl;Lf;Nfhopfspy; fhzg;gLfpd;wd. ,t;tif ngz; caphpfspd; 
cly;nry;fspy; xU ‘Z’ FNuhNkhNrhk; kl;Lk; cs;sJ. ,it NtWgl;l 
,dr; nry;tif (ZO) Mjyhy;, ,uz;L tifahd Kl;ilfis cw;gj;jp 
nra;fpd;wd. rpy Kl;ilfs; Z FNuhNkhNrhk; clDk; mw;Wk; (O) 
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fhzg;gLfpd;wd. mNj Nghy; xj;j ,dr;nry; tifahd Mz; caphpfs; 
,uz;L Z FNuhNkhNrhk;fis nfhz;Ls;sd (ZZ). 

 
 

 
ZO-ZZ tif ghy; eph;zak; 

 
ZW-ZZ tif 
 
• ,t;tifahd ghy;eph;zak; rpy G+r;rpfs; ([pg;rp me;jpg;G+r;rp) kw;Wk; 

KJF ehz; caphpfshd rpy kPd;fs;, Ch;td kw;Wk; gwitfspy; 
fhzg;gLfpd;wd. ,itfspd; ngz; caphpfs; xU Z FNuhNkhNrhikAk; 
W FNuhNkhNrhikAk; naw;Ws;sd (ZW). MfNt mit ,uz;L 
tifahd Kl;ilfis cw;gj;jp nra;fpd;wd. mjpy; Z 
FNuhNkhNrhikAk; kw;Wk; rpy W FNuhNkhNrhikAk; nfhz;Ls;sd. 
Mz; caphpfspd; cly; nry;fspy; ,uz;L FNuhNkhNrhk;fs; cs;sd. 
,tw;wpd; ,dr;nry; Mf;fj;jpd; NghJ xNu tifahd tpe;J nry;fs; 
xj;j ,dr;nry; (ZZ) Kiwapy; cw;gj;jpahfpd;wd. 

 

 
ZW-ZZ tif ghy; eph;zak; 

 
kdpjdpy; ghy; eph;zak; 
 
• kdpjdpy; ghy; eph;zak; nra;Ak; kugZf;fs; ,uz;L ghy; 

FNuhNkhNrhk;fspy; cs;sd. ,f;FNuhNkhNrhk;fSf;F 
ghy;FNuhNkhNrhk;fs; my;yJ my;NyhNrhk;fs; vd;W ngah;. 
ghY}l;bfspy; ghy; eph;zakhdJ ,uz;L ghypdj;jpYk; cs;s ghy; 
FNuhNkhNrhk;fspd; NtWghl;il mbg;gilahff; nfhz;L mikfpd;wJ. 
vLj;Jfhl;lhf ngz;fs; mikfpd;wJ. vLj;Jf;fhl;lhf, ngz;fs; XX 
FNuhNkhNrhk;fisAk; Mz;fs; XY FNuhNkhNrhk;fisAk; 
nfhz;Ls;sdh;. kdpjdpy; nkhj;jk; 23 ,iz FNuhNkhNrhk;fs; cs;sd. 
mjpy; 22 ,iz cly; FNuhNkhNrhk;fSk; (44A) Xh; ,iz ghy; 
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FNuhNkhNrhk;fSk; (XX my;yY YY) mlq;Fk;. ngz;fs; xj;j 
,dr;nry; gz;G nfhz;l xNu tifahd mz;lnry;iy (,dr;nry;) 
cUthf;Ffpd;wdh;. xt;nthU mz;lnry;ypYk; xU X FNuhNkhNrhk; 
kl;LNk fhzg;gLk;. khwhf NtWgl;l ,dr;nry;fis cUthf;Fk; 
Mz;fs; ,U NtWtif tpe;Jr;nry;fis mjhtJ X kw;Wk; Y 
FNuhNkhNrhk;fisf; nfhz;l tpe;J nry;fis cUthf;Ffpd;wd. 
,ijg;Nghd;Nw, gog;G+r;rpapd; ghy; FNuhNkhNrhk;fspd; mikg;Gk; 
kdpjid Nghd;Nw XX-XY vd;W jd;dpay;gha; ghpzkpj;Js;sJ. 

 

 
kdpjdpy; ghy; eph;zak; 

 
Y FNuhNkhNrhk; kw;Wk; Mz;fspd; tsh;r;rp 
 
• Y FNuhNkhNrhkpy; gy kugZf;fs; ,Ug;gijAk; mg;gFjpfs; Mw;wy; 

kpf;f kugpay; gzpfis ntspg;gLj;Jk; jpwd; nfhz;lit vd;Wk; Y 
FNuhNkhNrhk; gw;wpa jw;Nghija Ma;Tfs; njhpag;gLj;Jfpd;wd. X 
FNuhNkhNrhkpy; ,k;kugZf;fSf;fhd xj;j vjph; ,izfs; ,Uf;fyhk; 
my;yJ ,y;yhkYk; ,Uf;fyhk;. Y FNuhNkhNrhkpd; ,UKidfspYk; 
Nghyp cly; FNuhNkhNrhk; gFjpfs; cs;sd (5%) (pesudoautosomal 
regions). ,jw;F ,izahd gFjpfs; X FNuhNkhNrhkpYk; cs;sd. 
,g;gFjpapy; Fd;wy; gFg;gpd; FWf;nfjph;khw;wKk; kW,izT 
eilngWfpd;wd. kPjk; cs;s 95% Y FNuhNrhkpDila gFjpfs;, 
,izah Y gFjpahFk; (NRY). ,e;j ,izah Y gFjpfs; nray;gLk; 
kugZf;fs; (Euchromatic) gFjp kw;Wk; nray;glh kugZf;fs; 
(Heterochromatic) gFjp vd ,uz;L rkkhd gFjpfshf 
gphpf;fg;gl;Ls;sd. nray;gLk; kugZ gFjpapy; ghy; eph;zag;gFjp Y 
vd;Dk; (Sex determining region-SRY) kugZ cs;sJ. kdpjdpy; Y 
FNuhNkhNrhk; ,y;yhepiyapy; jtph;f;f Kbahky; ngz; capuhf tsh;r;rp 
mila toptFf;fpwJ. ghy; eph;za kugZg;gFjp X FNuhNkhNrhkpy; 
fpilahJ. ,e;j ghy; eph;zag;gFjp Y apd; kugZ tpisnghUs; 
Kjph;e;j Mzpd; tpe;jfj;jpy; fhzg;gLk; tpe;jf eph;zaf; fhuzpahFk;. 
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gog;G+r;rpfspy; kugZ rkepiy 
 
• C.B. gphpl;[]; vd;gtH Kjd; Kjypy; gog;G+r;rpfspy; kugZ rkepiy 

%yk; ghy; eph;zapf;fg;gLtijf; fz;lwpe;jhh;. Mz;ghypdj;jpd; 
fUTWjy; jpwDf;F Y FNuhNkhNrhk;fs; NjitahdjhFk;. Mdhy; mJ 
Mz; ghypdj;ij eph;zapg;gjpy;iy. ngz; gog;G+r;rpapy; ngz; 
jd;ikf;fhd kugZf;fs; cly; FNuhNkhNrhk;fspy; cs;sd. 

 
• kugpayhsuhd gphpl;[]; jd; Muha;r;rpapy; Kk;ka (3n) jd;ik nfhz;l 

ngz; gog;G+r;rpAld; ,ay;ghd Mz; G+r;rpia fyg;G nra;j NghJ 
cUthd Nra; caphpfspy; ghy; kw;Wk; cly; FNuhNkhNrhk;fspy; 
gytif Gjpa ,izTfisf; fz;lwpe;jhh;. 1921y; elj;jg;gl;l 
,r;Nrhjidfspy; fpilj;j KbTfspd; mbg;gilapy; gog;G+r;rpapd; X 
FNuhNkhNrhkpy; cs;s ngz; jd;ikf;fhd kugZf;fSk; cly; 
FNuhNkhNrhk;fspy; cs;s Mz; jd;ikf;fhd kugZf;fSk; 
,ilNaahd kuGr; rkepiyNa ,g;G+r;rpfspy; ghypdj;ij eph;zapf;fpwJ 
vd gphpl;[]; fz;lwpe;jhh;. vdNt gog;G+r;rpapy; cly; 
FNuhNkhNrhk;fspd; njhFjpf;Fk; X FNuhNkhNrhKf;Fk; ,ilNa fhZk; 
tpfpjNk ghypdj;ij eph;zapf;fpd;wd. ,t;tpfpjNk ghy; FwpaPl;l vz; 
vdg;gLfpwJ. ,jid fPo;f;fz;lthW ntspg;gLj;jyhk;. 

 
X

=
X

A

 
 
 

 FNuhNkhNrhk; fspd; vz;zpf; if
ghy; FwpaPl; L vz;  

cly; FNuhNkhNrhk; njhFjpfspd; vz;zpf; if
 

 
• FwpaPl;L vz;zpy; Vw;gLfpd;w khw;wk;, caphpfspd; Gwj;Njhw;w ghy; 

gz;gpy; ntspg;gLfpwJ. Kk;ka ngz; gog;G+r;rpia (3A:3X) ,ul;ilka 
MZld; (2A:Xy) fyg;Gr;nra;j Ma;tpd; KbTfs; 
nfhLf;fg;gl;Ls;sd. Kk;ka (3A:XXX) ngz; G+r;rpf;Fk; ,ul;ilka 
(2A:XY) Mz; G+r;rpf;Fk; ,ilNa nra;ag;gl;l gpupl;[]pd; fyg;G 
Ma;T KbT. 

 
Mz;/ngz; A+X A+Y 

2A+XX 3A+XXX 
Kk;ka  
ngz; 

3A+XXY 
Kk;ka 

,ilghy; caphp 
2A+X 3A+XX Kk;ka 

,ilghy; 
caphp 

3A+XY kpif 
Mz; 

A+XX 2A+XXX kpif 
ngz; 

2A+XXY 
,ul;il ka 

ngz;  
A+X 2A+XX 

,ul;il ka 
ngz; 

2A+XY 
,ul;il ka 

Mz; 
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• X : A tpd; FwpaPl;L vz; 1.00 vdpy; mt;Taphpfs; ,ay;ghd 

ngz;fshf cs;sd. FwpaPl;L vz; 1.00f;F Nky; vt;tsT $bdhYk; 
mit ngz;fshfNt cs;sd. FwpaPl;L vz; 0.50 vd ,Ue;jhy; 
mit ,ay;ghd Mz;fshf cs;sd. NkYk; ,k;kjpg;G 0.50f;F 
vt;tsT Fiwthf ,Ue;jhYk; mit Mz;fshfNt cs;sd. 
FwpaPl;L vz; 0.67 Mf ,Ue;jhy; ,ilghy; caphpahf cs;sd. kpif 
Mz;fSf;fhd FwpaPl;L vz; 0.33 MfTk; kpif ngz;fspd; FwpaPl;L 
vz; 1.50 MfTk; cs;sd. ,t;tpUtif caphpfSk; typikaw;w 
kyLfshf cs;sd. 

 
X-FNuhNkhNrhik n`d;fpq; vd;gth; 1981 Mk; Mz;L fz;Lgpbj;jhh;. 
Y-FNuhNkhNrhik ];btd;]; vd;gth; 1902y; fz;Lgpbj;jhh;. 

 
• gyg;G+r;rpfspy; ngz; jd;ik tsh;r;rpia ghy; khw;wp kugZ (Sex 

switch gene) topelj;Jfpd;wd. ,e;j ghy; nfhy;yp kugZ (SXL)X 
FNuhNkhNrhkpy; fhzg;gLfpd;wJ. 

 
• ghy; nfhy;yp kugZ ,uz;L tifahd epiyfisf; nfhz;Ls;sd. 

,t;tifahd kugZ nray;gLk; epiyapy; (jpwf;Fk; NghJ) ngz; 
jd;ik tsh;r;rpiaAk; nray;glhjepiyapy; (%Lfpd;w NghJ) Mz; 
jd;ik tshr;rpiaAk; topelj;Jfpd;wJ. NkYk; X FNuhNkhNrhkpYk; 
cly; FNuhNkhNrhkpYk; cs;s NtW rpy kugZf;fs; ghy; khw;wp 
kugZf;fis fl;Lg;gLj;Jfpd;wd. 

 
• gog;G+r;rpfspy; Mz; jd;ik cUthtjw;F Y FNuhNkhNrhkpd; ,Ug;G 

fl;lhakhFk;. 
 
,Ughy; cUtk; (Gynandromorph) 
 
• ,t;tifahd caphpdq;fspd; rpy cly; gFjpfs; Mz; gz;GfisAk; 

kw;w rpy cly; gFjpfs; ngz; gz;GfisAk; ntspg;gLj;Jfpd;wd. 
Mz; kw;Wk; ngz; kuGtiffisf; nfhz;l jpRf;fshy; ,t;tif 
caphpfs; clyhf;fk; ngw;Ws;sd (nkhirf; jd;ik). 

 
msT <Lnra;jy;-ghu; cWg;Gfs; (Dosage Compensation - Barr Body) 
 
• 1949 Mk; Mz;L ghh; kw;Wk; ngh;l;uk; Mfpa ,UtUk; ngz; G+izapd; 

euk;G nry;ypy; xU mlh;j;jpahd cWg;ig fz;lwpe;jdh;. mit Mz; 
G+idapy; fhzg;gLtjpy;iy. ,e;j mlh;j;jpahd cWg;ig ghy; 
FNuhNkl;bd; (Sex chromatin) vd;W mioj;jhh;fs;. gpd;dh; ghu; 
cWg;Gfs; vd miof;fg;gl;ld. XY FNuhNkhNrhk; tif ghy; 
eph;zapj;jpypy; Mz; caphpfs; xU X FNuhNkhNrhikAk; ngz; 
caphpfs; ,uz;L X FNuhNkhNrhk;fisAk; nfhz;Ls;sd. 
ghypdj;jpw;F ,ilNaNahd ,e;j mstPl;L NtWghl;il caphpdk; 
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vg;gb <L nra;fpwJ vd;fpw tpdh vOfpwJ. ghY}l;bfspd; ngz; 
caphpfspy; xU X FNuhNkhNrhk; kl;LNk nray;gLfpd;wd. ,d;NdhU 
X FNuhNkhNrhk; nray;glhky; ,Ug;gjhy; mstPLfspd; NtWghl;il 
<Lnra;J nfhs;fpd;wd. ,jdhy; Mz; kw;Wk; ngz; Mfpa ,U ghypd 
caphpfspYk; xU nry;Yf;F xU ‘X’ FNuhNkhNrhk; kl;LNk 
nray;jpwd; ngw;Ws;sJ. 

 
• nrayw;w FNuhNkhNrhNk ghh; cly;fshf cs;sd vd Nkhp ypNahd; 

Kd;nkhope;jhh;. ,it ngz; caphpfspy; kpf neUf;fkhf RUz;L 
FNuhNkl;bdpd; fhzj;jf;f tbtkhd n`l;bNuh FNuhNkl;bd; Mf 
khWfpwJ. (iyahd; fUJ Nfhs; - Lyon’s hypothesis). xU 
nry;ypy; cs;s ghh; cWg;gpd; vz;zpf;if mr;nry;ypy; cs;s X 
FNuhNkhNrhk;fspd; vz;zpf;ifia tpl xd;W FiwthFk;. XO tif 
Mz; caphpfs; xU ghh; cWg;ig ngw;Ws;sd. 

 
ghh; cWg;Gfspd; vz;zpf;if N- tpjpiag; gpd;gw;WfpwJ. N-1 tpjpapy; (N 
ypUe;J xd;iw fopj;jy; tpjp) N vd;gJ nry;ypy; cs;s X 
FNuhNkhNrhk;fspd; nkhj;j vz;zpf;if MFk;. 
  
NjdPf;fspd; xw;iwka - ,ul;ilka epiy: 
 
• i`kNdhg;buh tifiar; Nrh;e;j G+r;rpfshd NjdPf;fs;, vWk;Gfs; 

kw;Wk; Fstpfspy; nghJthf xw;iwka - ,ul;ilka Kiwapy; ghy; 
eph;zak; eilngWfpd;wJ. ,k;Kiwapy; Nra; caphpfspd; ghypdk;, mit 
ngWfpw FNuhNkhNrhk; njhFjpapd; vz;zpf;ifia nghWj;J 
eph;zapf;fg;gLfpwJ. fUTw;w Kl;ilfs; ngz; caphpfshfTk; (,uhzp 
kw;Wk; Ntiyf;fhu NjdPf;fs;) fUTwhj Kl;ilfs; Mz; NjdPf;fshf 
fd;dp ,dg;ngUf;f KiwapYk; (Parthenogenesis) tsh;r;rpailfpd;wd. 
Mz; NjdPf;fspy; FNuhNkhNrhk;fspd; vz;zpf;if ghjpasNt cs;sd 
(xw;iwkak;). ngz; NjdPf;fspy; FNuhNkhNrhk;fs; ,U klq;fhf cs;sd 
(,ul;ilkak;). ,jdhy; ,k;Kiw ghy; eph;zak; vd miof;fg;gLfpwJ. 

 
• ,t;tifahd ghy; eph;zak; NjdPf;fspd; r%f tho;f;if ghpzhkj;jpw;f 

toptFf;Ffpd;wd. xU ,ul;ilka jd;ik nfhz;l NjdP ,uhzpj; 
NjdPahfp $l;lj;jpw;fhd Kl;ilfis ,Lfpd;wd. fUTw;w Kl;ilapy; 
,Ue;J cUthFk; gpw ngz; NjdPf;fs; ,uhzpj; NjdP ,Lk; Kl;ilfis 
guhkhpg;gjw;Fk; mjd; ,dg;ngUf;f ntw;wpf;Fk; kiwKfkhf 
jq;fSf;fhfTk; gq;fspf;fpd;wd. vdNt ,j;jifa epfo;T cwtpdh; 
Njh;T (Kin selection) vd miof;fg;gLfpwJ. xU tifshd 
`hh;Nkhidr; Rug;gjd; %yk; ,uhzpj; NjdP Ntiyf;fhu NjdPf;fspd; 
,dg;ngUf;f jpwid xLf;fp jd; r%f tho;f;if #oiy fl;likj;J 
nfhs;fpwJ. 
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ghy; rhh;e;j kuGf;flj;jy; (Sex Linked Inheritance) 
 
• VjhtJ xU ghy; FNuhNkNrhkpy; mike;Js;s kugZ rpy gz;Gfspd; 

kuGflj;jiy eph;zapf;fpd;wJ. ,JNt ghy; rhh;e;j kuGf; flj;jy; MFk;. 
 
• X my;yJ Y FNuhNkhNrhkpd; ntt;NtW gFjpfspy; fhzg;gLk; 

kugZf;fs; ghy;rhh;e;j kugZf;fs; vdW miof;fg;gLfpd;wd. X 
FNuhNkhNrhkpd; ntt;NtW gFjpfspy; fhzg;gLk; kugZf;fs; X rhh;e;j 
kugZf;fs; MFk;. Y FNuhNkhNrhkpd; ntt;NtW gFjpfspy; fhzg;gLk; 
kugZf;fs; Y rhh;e;j kugZf;fs; my;yJ N`hyhz;bhpf; [Pd;fs; 
(Holandric genes) vd miof;fg;gLfpd;wd. Y rhh;e;j kugZf;fSf;F 
,izahd my;yPy;fs; X FNuhNkhNrhkpy; ,y;iy. Y rhh;e;j kugZf;fs; 
Y FNuhNkhNrhKld; Nrh;e;Nj flj;jg;gLtjhy; Mz; ghypdj;jpy; kl;LNk 
mit jd; gz;Gfis Gwj;Njhw;wj;jpy; ntspg;gLj;Jfpd;wd. ghy; rhh;e;j 
gz;Gfspd; kuGf;flj;jy; ngz;fis tpl  Mz;fspy; nghJthf mjpfk; 
fhzg;gLfpd;wd. Vnddpy; Mz;fs; n`kpirf]; (Hemizygous) jd;ik 
nfhz;lth;fshf ,Ug;gjhy; xU jpBh; khw;w my;yPy; mLj;j 
jiyKiwf;F flj;jg;gLk; NghJ mjw;fhd gz;ig ntspg;gLj;Jfpd;wJ. 
nt;ntW gFjpfspy; cs;s X rhh;e;j my;yJ Y rhh;e;j kugZf;fs; 
(xt;thj;jd;ik gFjpfs;) Fd;wy; gFg;gpd; NghJ ,iz Nrh;tNjh 
my;yJ FWf;nfjpu; khw;wj;jpy; gq;Fnfhs;tNjh ,y;iy. vdNt X 
my;yJ Y rhh;e;j kugZf;fs; kuGtop flj;jg;gLjNy ghy; rhh;e;j 
kuGf;flj;jy; vd;W miof;fg;gLfpd;wJ. 

 
X rhh;e;j kugZtpd; kuGf;flj;jy;  
 
• rptg;G – gr;ir epwf;FUL my;yJ lhy;Nlhdprk; ,uj;jf;frpT Neha; 

Nghd;wit kdpjdpy; fhzg;gLk; X rhh;e;j kugZtpd; kuGf;flj;jYf;F 
vLj;Jf;fhl;Lfs; MFk;. 

 
,uj;jf;frpT Neha; (`PNkh/gpypah) 
 
• `PNkhgpypah nghJthf ,uj;jf;frpT Neha; (Bleeders's disease) 

vd miof;fg;gLfpd;wJ. ,J nghJthf ngz;fis tpl Mz;fspy; 
mjpfk; fhzg;gLfpd;wJ. 1803y; [hd; Nfhl;Nlh vd;gth; Kjd; Kjypy; 
kuGf;flj;jy; mbg;gilapyhd ,e;Nehapid gw;wpa jfty;fis 
mspj;jhh;. ,uj;jf;frpT Neha; xLq;fpa X rhh;e;j kugZthy; Vw;gLfpwJ. 
,uj;jf;frpT Neha;f;fhd xLq;F kugZitf; nfhz;l eghpd; ,uj;jjpy; 
,ay;ghd ,uj;j ciw nghUs; (jpuhk;Nghgpdh];l;bd;) fhzg;gLtjpy;iy. 
vdNt rpWfhaq;fs; Vw;gl;lhYk; ,uj;jk; njhlh;r;rpahf ntspNawp 
,wg;Gf;F toptFf;fpd;wd. ngz;fs; ,e;Neha; flj;jpfshfTk; Mz; 
,ay;ghfTk; ,Uf;Fk; NghJ gpwf;fpd;w kfd;fspy; 50% NgUf;F ,e;Neha; 
flj;jg;gLfpd;wd. FWf;FkWf;F (criss cross) kuGf;flj;jiy 
,J gpd;gw;WfpwJ. 
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epwf;FUL 
 
• kdpjdpy; Xq;F jd;ik nfhz;l X rhh;e;j kugZf;fNs epwq;fis 

ghh;gjw;f;F cjTk; $k;G nry;fspd; cw;gj;jpf;F fhuzkhf ,Uf;fpd;wd. 
,k;kugZf;fs; xLq;F epiyapy; ,Ue;jhy; ,tw;why; $k;G nry;fis 
cUthf;f Kbtjpy;iy. xj;j jd;ik nfhz;l xLq;F my;yPy;fisg; (

c cX X )ngw;Ws;s ngz;fs; kw;Wk; ghjpasT xLq;F my;yPy;fis ( cX Y ) 
ngw;Ws;s Mz;fs; MfpNahh; rptg;G kw;Wk; gr;ir epwq;fis 
NtWgLj;jpawpa Kbtjpy;iy. fPo;f;fz;l ,uz;L tifahd 
jpUkzq;fspd; topahf epwf;FULtpd; kuGf;flj;jiy mwpayhk;. 

 
• xU ,ay;ghd ghh;itAila ngz;Zf;Fk; xU epw;FUL cila 

MZf;Fk; ,ilapyhd jpUkzk;: xU ,ay;ghd ghh;itAila ngz; 
xU epwf;FUL Miz kzf;Fk; nghOJ F1 jiyKiw ngz;fs; 
flj;jpfshf cs;sdh;. ,e;j F1 jiyKiwapy; flj;jpfshf cs;s 
Mdhy; ,ay;ghd ghh;itAila ngz;iz xU ,ay;ghd ghh;itAila 
Mz; kzf;Fk;nghOJ F2 jiyKiwapy; xU ,ay;ghd ghh;itAila 
ngz; xU ,ay;ghd ghh;itAila flj;jpahf cs;s ngz; kw;Wk; 
epwf;FUL Mz; MfpNahh; gpwf;fpd;wd (3:1). epwf;FUL gz;ghdJ 
je;ijaplk; ,Ue;J flj;jpfshf cs;s kfs; top NguDf;F 
flj;jg;gLtJ FWf;F kWf;F kuGf;flj;jy; vd miof;fg;gLfpd;wJ. 

 

 

 

 
• ,ay;ghd ghh;itAila ngz; epwf;FUL Miz kzf;Fk;nghOJ 

cz;lhfpd;w epwf;FUL kuGf;flj;jy;. 
 

• xU ,ay;ghd ghh;itAila MZf;Fk; epwf;FUL cila ngz;Zf;Fk; 
,ilapyhd jpUkzk;: xU ,ay;ghd ghh;itAila Mz; (X+Y) xU 
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epwf;FUL ngz;iz ( c cX X ) kzf;Fk;nghOJ F1 jiyKiw kfd;fs; 
midtUk; ,ay;ghd ghh;itAila flj;jpfshfTk; cs;sdh;. 

 
• ,e;j F1 jiyKiwiar; Nrh;e;j flj;jpfshf cs;s ngz; xU 

,ay;ghd ghh;itAila Mz; xU epwf;FUL ngz; kw;Wk; xU 
epwf;FUL Mz; MfpNahh; gpwf;fpd;wdh;. 

 

 
 

 
 
Y-rhh;e;j kugZf;fspd; kuGf;flj;jy; 
 
• Y-FNuhNkhNthkpy; xt;thjd;ik (Nonhomologous) nfhz;l gFjpfspy; 

cs;s kugZf;fs; xU MzplkpUe;J kw;nwhU MZf;F Neubahff; 
flj;jg;gLfpd;wd. kdpjdpy; Y-rhh;e;j kugZf;fs; my;yJ N`hyhz;l;hpf; 
[Pd;fs; fhJ klypy; kpf mjpfkhf Kbtsh;jYf;Ff; fhuzkhFk;. 
(i`g;gh;biuf;Nfhrp];) ,g;gz;G je;ijaplk; ,Ue;J kfDf;F Neubahf 
flj;jg;gLfpd;wJ. Vnddpy; Mz;fs; Y-FNuhNkhNrhik je;ijaplk; 
,Ue;J Neubahfg; ngWfpd;wdh;. X FNuhNkhNrhik kl;LNk je;ijaplk; 
,Ue;J ngWtjhy; ngz;fs; ghjpf;fg;gLtjpy;iy. 

 
FNuhNkhNrhk; njhFg;G tiuglk; (Karyotyping) 
 
• xU nry;ypy; cs;s FNuhNkhNrhk; njhFjpia KOikahfg; 

gphpj;njLj;J mtw;iw ,izfshf thpirgLj;Jk; njhopy;El;gNk 
FNuhNkhNthk; njhFg;G tiuglk; MFk;. FNuhNkhNrhk; tiuglk; 
(Idiogram) vd;w nrhy; FNuhNkhNrhk;fis glkhf fhl;rpgLj;Jjiy 
Fwpf;Fk;. 
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kdpjdpd; FNuhNkhNrhk; njhFg;G 

tiuglk; (Mz;) 
 
FNuhNkhNrhk; njhFg;G tiuglk; jahhpf;Fk; Kiw 
 
• [pNah kw;Wk; ypthd; (Tjio and Levan) (1960) Mfpa ,UtUk; kdpj 

,uj;jj;jpy; cs;s ypk;Nghirl;Lfis vspa Kiwapy; tsh;g;gJ Fwpj;J 
tpsf;fpdhh;. ,r;nry;fspd; kiwKfg;gphpT J}z;lg;gl;L nkl;lhNg]; 
epiyia milAk;nghOJ mjpy; Nfhy;rp]pd; (Colchicine) Nrh;j;j cld; 
mr;nry;fs; nry; gphpjy; epfo;it mNj epiyapy; epWj;jptpl;ld. gpd;dh; 
nkl;lhNg]; epiyapy; cs;s nry;ypd; midj;J FNuhNkhNrhk;fSk; 
glnkLf;fg;gl;lJ. glj;jpypUe;J xt;nthU FNuhNkhNrhKk; jdpj;jdpahf 
ntl;bnaLj;J mtw;wpd; xj;j ,izfNshL (Homologus pair) 
thpirahf mikj;jdh;. ,j;jifa thpiraikg;NgNa FNuhNkhNrhk; 
njhFg;G tiuglk; (Karyotype) vd;W mios;sg;gLfpwJ. 
FNuhNkhNrhk;fspy; mikg;G kw;Wk; NtWghl;il mwpa KbfpwJ. 

 
FNuhNkhNrhk; njhFg;G tiuglj;jpd; gad;fs; 
 

• ghypdq;fis (Mz; kw;Wk; ngz;) milahsk; fhz cjTfpd;wJ. 
 

• ePf;fk; ,ul;bj;jy;> ,lk;ngah;jy; kw;Wk; FNuhNkhNrhk;fs; gphpahepiy 
Nghd;w FNuhNkhNrhk; gpwo;r;rpfis fz;lwpa gad;gLfpd;wJ. 
 

• FNuhNkhNrhk; FiwghLfshd xOq;fw;w gd;kak; (Aneuplidy) 
Nghd;wtw;iw fz;lwpa gad;gLfpd;wJ. 
 

• rpw;wpdq;fSf;fpilNaahd ghpzhk cwTfis fzpf;f cjTfpd;wJ. 
 

• ,j;njhopy;El;gj;jpd; %yk; kdpjdpy; fhzg;gLk; kugpay; Neha;fis 
fz;lwpayhk;. 
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kdpjdpd; FNuhNkhNrhk; njhFg;G tiuglk; 
 
• nrd;l;Nuhkpahpd; ,lk; kw;Wk; ,U fuq;fspd; xg;gPl;L ePsk; ,tw;wpd; 

mbg;gilapy; kdpj FNuhNkhNrhk;fis %d;W tifahf gphpf;fyhk;. 
mitahtd: nkl;lh nrd;l;hpf;> Jiznkl;lhnrd;l;hpf; kw;Wk; 
mf;Nuhnrd;l;hpf; MFk;. FNuhNkhNrhk;fspd; Gifg;glj;ij mtw;wpd; 
ePsj;ij mbg;gilahf nfhz;L ,wq;Fthpirapy; A Kjy; O tiu 
FOf;fshf tifg;gLj;jg;gLfpd;wd. 

 
kuGf;fhy; topj;njhlh; gFg;gha;T (Pedigree Analysis) 
 
• kuGf;fhy; topj;njhlh; vd;gJ nghUj;jkhd kuGf; FwpaPLfisf; nfhz;L 

tiuag;gl;l xU FLk;g kukhFk;. ,jd;%yk; Fwpg;gpl;l Gwg; gz;Gfspd; 
kuGf;flj;jy; topfisf; fz;lwpayhk;. xU FLk;gj;njhlhpy; gz;Gfs; 
vt;thW fle;j gy jiyKiwfshf Njhd;Wfpd;wd vd;gijg; 
gw;wpagbg;Ng kuGf;fhy; topj; njhlh; gFg;gha;T vdg;gLk;. 

 
kugpay; FiwghLfs; 
 
• kugpay; FiwghLfs; vd;git xU Neha; my;yJ rpd;l;Nuhk; MFk;. 

,it xU caphpapd; jdpg;gl;l b.vd;.v tpd; ,ay;gw;w gpwo;epiy 
jd;ikahy;  my;yJ NfhshWfshy; cUthfpd;wd. xU kugZtpy; 
Vw;gLk; rpW jpBh;khw;wk; Kjy; FNuhNkhNrhk; njhFjp my;yJ xU 
KOikahd FNuHNkhNrhKld; Nrh;j;jy; my;yJ ,oj;jy; tiuapyhd 
gue;j tPr;ir kugpay; FiwghLfs; vd;fpNwhk;. kugpay; FiwghLfis 
,uz;L tifahf gphpf;fyhk; mitahtd nkd;lypad; FiwghLfs; 
kw;Wk; FNuhNkhNrhk; FiwghLfs;. 

 
nkd;lypd; FiwghLfs; (Mendalian disorders) 
 
• xU kugZtpy; Vw;gLfpd;w kWrPuikg;G my;yJ jpBh;khw;wk;> nkz;lypd; 

Fiwghl;il Vw;gLj;Jfpd;wd. nkz;lypd; kuGf;flj;jy; tpjpfspd; gbNa 
,it Nra; caphpfSf;Ff; flj;jg;gLfpd;wd. jyhrPkpah> my;gpdprk;> 
gpidy;fPl;NlhePA+hpah> mhpths; nry; ,uj;jNrhif Neha; kw;Wk; 
`d;bq;ld; Nfhhpah Nghd;wit nkz;lypad; FiwghLfSf;f 
vLj;Jfhl;LfshFk; ,e;j tifahd FiwghLfs;> Xq;F jd;ik my;yJ 
xLq;Fjd;ik nfhz;Nlh kw;Wk; cly; FNuhNkhNrhk; my;yJ ghy; 
FNuhNkhNrhk; rhh;e;j gz;ghfNth ,Uf;fyhk;. 

 
jyhrPkpah (Thalassemia)  
 
• ,J cly; FNuhNkhNrhkpy; cs;s xU xLq;F gz;G kugZtpd; jpBh; 

khw;wj;jpdhy; Vw;gLk; NehahFk;. ,e;Nehapdhy;> ,uj;j rptg;gZf;fs; 
mjpfkhf rpijf;fg;gLfpd;wd. ,ay;Gf;F khwhd `PNkhFNshgpd; 
%yf;$Wfs; cUthtNj ,jw;Ff; fhuzkhFk;. ,ay;ghd 
`PNkhFNshgpd; ehd;F ghypg;ngg;ilL rq;fpypahy; MdJ mjpy; 2 
My;gh kw;Wk; 2 gPl;lh FNshgpd; rq;fpypfshFk;. jyrPkpah Nehahy; 
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ghjpf;fg;gl;lth;fspd; My;gh my;yJ gPl;lh rq;fpypfspy; Vjhtnjd;W 
ghjpg;gl;Ls;sjhy; ,ay;Gf;F khwhd P̀NkhFNshgpd; %yf;$Wfs; 
cUthfp ,uj;j Nrhifia Vw;gLj;JfpwJ. 

 
• ghjpf;fg;gl;Ls;s P̀NkhFNshgpd; rq;fpyp tifapd; mbg;gilapy; My;gh 

kw;Wk; gPl;lh jyrPkpah vd ,U tiffshfg; gphpf;fyhk;. 16-Mk; 
FNuhNkhNrhkpy; neUf;fkhf mike;j HBA1 kw;Wk; HBA2 Mfpa 
,uz;L [Pd;fs; jyhrPkpahit fl;Lg;gLj;Jfpd;wd. jpBh;khw;wk; my;yJ 
ePf;fk; mile;j xd;W my;yJ xd;Wf;F Nkw;gl;l My;gh kugZf;fs; 
My;/gh jyhrPkpah  vd;gJ gPl;lh FNshgpd; rq;fpyp cw;gj;jp 
ghjpg;giltjhy; Vw;gLfpwJ. ,jid FNuhNkhNrhk; 11y; cs;s xw;wiw 
[Pd; (HBB) fl;Lg;gLj;JfpwJ. nghJthf fhzg;gLk; ,t;tif jyhrPkpah 
$ypapd; ,uj;jNrhif (Cooley’s anaemia) vdTk; miof;fg;gLfpwJ. 
,e;Nehapdhy; My;gh rq;fpyp cw;gj;jp mjpfhpj;J ,uj;j rptg;gZf;fspd; 
rt;Tfs; NrjKWfpd;wd. 

 
gpidy;fPNlhepA+hpah 
 
• ,J gpidy; myidd; tsh;rpij khw;w gpwtpf; Fiwghl;L NehahFk; 

(Inbornerror ofmetabolism). cly; FNuhNkhNrhk;fspy; cs;s xU 
,iz xLq;F kugZf;fshy; ,e;Neha; Vw;gLfpwJ. FNuhNkhNrhk; 12y; 
mike;Js;s gpidy; myidd; i`l;uhf;]pNy]; vd;w fy;yPuy; 
nehjpia Rug;gjw;Ff; fhuzkhd PAH kugZtpd; jpBh;khw;wj;jhy; 
,e;Neha; cz;lhfpwJ. gpidy; myidid ilNuhrpdhf khw;w ,e;nehjp 
mtrpakhFk;. ,e;Nehahy; ghjpf;fg;gl;lth;fSf;F ,e;nehjp Ruf;fhJ. 
,jdhy; Njq;fpa gpidy; myidd; i`l;uhf; ]pNy]; vd;w fy;yPuy; 
nehjpia Rug;gjw;Ff; fhuzkhd PAH kugZtpd; jpBh;khw;wj;jhy; 
,e;Neha; cz;lhfpwJ. gpidy;  myidid ilNuhrpdhf khw;w 
,e;nehjp mtrpakhFk;. ,e;Nehahy; ghjpf;fg;gl;ltHfSf;F ,e;nehjp 
Ruf;fhJ. ,jdhy; Njq;fpa gpidy; myidd;fs; gpidy; igUtpf; 
mkpykhfTk; kw;Wk; mjd; topg;nghUshfTk; khWfpd;wd. ,jd; 
tpisthy; mjpjPtpu %is Fiwghl;L Neha; Njhy; kw;Wk; Kbfspy; 
Fiwthd epwkpfs; Mfpait cz;lhfpd;wd. gpidy; igUtpf; mkpyk; 
rpWePH topahf ntspNaw;wg;gLfpwJ. 

 
 epwkp Fiwghl;L Neha; (Albinism) 
 

• epwkpFiwghl;L Neha; xU tsu;rpij khw;w gpwtp Fiwghl;L NehahFk;. 
(Inborn error of metabolism).   ,it clw;FNuhNkhNrhkpy; cs;s 
xLq;fpa [Pdhy; Vw;gLfpwJ.  Njhypd; epwj;jpw;F nkydpd; epwkpfs; 
fhuzkhf cs;sd.  nkyhdpd; epwkp ,y;yhj epiy ‘epwkp Fiwghl;L 
Neha;’ vd miof;fg;gLfpd;wJ.  xU egu;> xLq;fpa my;yPy;fis 
ngw;wpUf;Fk;NghJ> ilNuhrpNd]; nehjpia cw;gj;jp nra;a KbahJ.  
nkyhNdhirl; nray;fspy; cs;s ili`l;uhf;]p gpidy;myidid 
(DOPA) nkyhdpd; epwkpahf khw;w ,e;nehjp Njitg;gLfpd;wJ.  
,e;Nehahy; ghjpf;fg;gl;l egu;fspd; Njhy;> kapu;> Iup]; kw;Wk; gy 
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gFjpfspy; ,ay;ghd vz;zpf;ifapy; nkyhNdhirl; nry;fs; fhzg;gLk;.  
Mdhy; mtw;wpy; nkyhdpd; epwkp ,Ug;gjpy;iy.   

  3-4ili`l;uhf;rp 

  gpidy;myidd;(DOPA)  ⎯⎯⎯⎯⎯→ilNuhrpNd];
 nkyhdpd; 

 
`d;bq;ld; Nfhupah 
 
• ,J kdpjdpy; clw;FNuhNkhNrhkpd; Xq;F jd;ik nfhz;l nfhy;yp 

kugZthy; Vw;gLfpwJ.  jd;dpay;ghd cly; eLf;fk; kw;Wk; gbg;gbahd 
euk;G kz;ly rpijT> mjDld; kdepiy ghjpg;G kw;Wk; cly;gyk; 
Fd;wy; Mfpad ,e;Nehapd; gz;GfshFk;.  ,e;Neha; nfhz;l egu;fs; 32 
kjy; 40 taJf;fpilNa ,wg;ig re;jpf;fpwhu;fs;. 

 
FNuhNkhNrhk; gpwo;r;rpfs; (Chromosomal Abnormalities) 
 

• kdpjDila xt;nthU ,ul;ilka(2n) cly;nry;fSk; 46 
FNuhNkhNrhk;fis (23 ,izfs;) ngw;Ws;sd.  FNuhNkhNrhkpd; 
mikg;G my;yJ vz;zpf;ifapy; Vw;gLfpd;w khw;wq;fs; FNuhNkhNrhk; 
Fiwghl;L Neha;fis cz;lhf;Ffpd;wd.  nghJthf> nry; gpstpy; 
Vw;gLk; gpiofshy; FNuhNkhNrhkpy; Kuz;ghLfs; cz;lhfpd;wd.  
nry;gpuptpd;NghJ FNuhNkhNrhk;fspd; FNuhkl;bfs; ruptu gpupahjjhy; 
xd;Nwh my;yJ mjw;F Nkw;gl;l FNuhNkhNrhk;fspd; vz;zpf;if 
mjpfupj;Njh my;yJ Fiwe;Njh fhzg;gLtJ xoq;fw;w gd;kak; 
(md;A+g;sha;b) vdg;gLk;.  FNuhNkhNrhk;fs; ruptu gpupe;J xJq;fhjjhy; 
,e;epiy cz;lhfpd;wJ.  xU Fwpg;gpl;l Fiwghl;L Nehapd; gz;Gfshf  
ntspg;gLfpw gy;NtW milahsq;fSk; mwpFwpfSk; rpz;l;Nuhk; 
vdg;gLk;.  kdpjdpy;> lTd; rpz;l;Nuhk;> lu;du; rpz;l;Nuhk;> 
fpisd;/ngy;lu; rpz;l;Nuhk; kw;Wk; gl;lht; rpz;l;Nuhk; Nghd;w 
FNuhNkhNrhk; Fiwghl;L Neha;fs; fhzg;gLfpd;wd. 

 
(m) kdpjdpy; fhzg;gLk; cly; FNuhNkhNrhk; rhu;e;j xOq;fw;w gd;kak; 
 
• kdpjdpy; gy cly;FNuhNkhNrhk; rhu;e;j xOq;fw;w gd;kaq;fs; 

fz;Lgpbf;fg;gl;Ls;sd.  (v.fh) lTz; rpz;l;Nuhk; (21-biuNrhkp) ghl;lt; 
rpz;l;Nuhk; (13-biuNrhkp) 

 
lTz; rpz;l;Nuhk; (21-biuNrkp) 
 

• 21-MtJ FNuhNkhNrhk; biuNrhkp epiyapy; ,Ug;gij lTz; rpz;l;Nuhk; 
vd miof;fpNwhk;.  jPtpu %is tsu;r;rp FiwghL> ika euk;G kz;ly 
tsu;r;rp ghjpf;fg;gLjy;> ,U fz;fSf;fpilNa mjpf J}uk; fhzg;gLjy;> 
jl;ilahd %f;F> nrtp FiwghL> tha; vg;NghJk; jpwe;jpUj;jy; kw;Wk; 
ehf;F ntspNa ePl;bathW ,Uj;jy; Mfpait ,e;Nehapd; gz;GfshFk;. 
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gl;lht; rpz;l;Nuhk; (13 –biuNrhkp) 
 
• 13-MtJ FNuhNkhNrhk; biuNrhkp epiyapy; ,Ug;gjdhy; ghl;lt; 

rpz;l;Nuhk; cUthfpwJ.  Fd;wy;gpuptpd; NghJ FNuhNkhNrhk;fspd; 
FNuhkl;bl;fs; ruptu gpupahjjhy; ,t;tifahd FNuhNkhNrhk; khw;wq;fs; 
cz;lhfpd;wd.  ,jd; tpisthf mjpfupj;j kw;Wk; jPtpukhd cly; 
FiwghLfs;> kdeyf; FiwghL> rpwpa fz;fSld; $ba rpwpa jiyfs;> 
gpsTw;w mz;zk;> %is kw;Wk; cs;cWg;Gfspd; Fiwtsu;r;rp 
Mfpait ,jd; rpy mwpFwpfshFk;. 

 
(M) kdpjdpy; fhzg;gLk; ghy;FNuhNkhNrhkpd; ,ay;G khw;wk; 
 
• kiwKfg;gpupT my;yJ Fd;wy; gpuptpd; NghJ FNuhNkhNrhk;fs; ruptu 

gpupe;J xJq;fhjjhy; ghy; FNuhNkhNrhk; Fiwghl;L Neha;fs; 
cz;lhfpd;wd.  kdpjdpy;> fpisd;/ngy;lu; rpd;l;Nuhk; kw;Wk; lu;du; 
rpz;l;Nuhk; vd gy ghy; FNuhNkhNrhk; Fiwghl;L Neha;fs; 
fz;Lgpbf;fg;gl;Ls;sd. 

 
fpisd;/ngy;lu; rpz;l;Nuhk; (XXY-Mz;fs;) 
 
• ,t;tif kugpay; Fiwghl;bw;F Mz;fspy; xU X  FNuhNkhNrhk; 

$Ljyhf ,Ug;gNj fhuzkhFk;.  ,jd; tpisthf ,r;rpz;l;Nuhk; 
nfhz;l egu;fSf;F 44AA+XXY vd nkhj;jk; 47 FNuhNkhNrhk;fs; 
cs;sd.  ,f;Fiwghl;Lld; gpwg;gtu;fs; kyl;L Mz;fshfTk; ePz;l if 
fhy;fSlDk; cuj;j xyp nfhz;ltu;fshfTk;> nel;ilahfTk;> 
Fz;lhfTk; > Fiwtsu;r;rpAila Mz; ghypd cWg;Gfs; kw;Wk; khu;gf 
tsu;r;rpia (Gynaecomastia) nfhz;Lk; fhzg;gLfpd;wdu;. 

 
lu;du; rpz;l;Nuhk; (XO-ngz;fs;) 
 
• ,t;tif kugpay; Fiwghl;bw;F ngz;fspy; xU X-FNuhNkhNrhk; 

Fiwe;J fhzg;gLtJ fhuzkhFk;.  ,e;j rpz;l;Nuhk; nfhz;l egu;fs;> 
45 FNuhNkhNrhk;fis (44 cly;FNuhNkhNrhk; kw;Wk; xU X 
FNuhNkhNrhk;) kl;LNk ngw;Ws;sdu;.  ,f;Fiwghl;L Nehapd; fhuzkhf 
ngz;fSf;F kyl;Lj;jd;ik> Fs;sj;jd;ik> mfd;w rt;TfisAila 
fOj;J> Fiw khu;gf tsu;r;rp> mz;lr; Rug;gp tsu;r;rpapd;ik kw;Wk; 
gUtkilAk;NghJ khjtplha;r;Row;rpapd;ik Nghd;wit mwpFwpfshf 
fhzg;gLfpd;wd. 

 
FNuhNkhNrhk; rhuh kuGf; flj;jy; (irl;Nlhgpshr top kuG flj;jy;) (Extra 
Chromosomal inheritance) 
 

• rpy gz;Gfs;> FNshNuhgpsh];l;> ikl;Nlhfhz;l;upah> njhw;W capup 
kw;Wk; gpsh];kpl; Nghd;w cl;fU rhuh kuGj; njhFjpfshy; 
fl;Lg;gLj;jg;gLfpd;wd.  ,it nkz;lypd; kuGf;flj;jy; tpjpfSf;F 
cl;glhjit.  FNuhNkhNrhk; rhuhj kugZf;fspd; kuGf;flj;jy; jhapd; 
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jhf;fj;ijr; rhu;e;Nj cs;sJ.  fU tsu;r;rpf;F rkr;rPuw;w gq;fspg;ig 
mspg;gjd; %yk; jhapd; jhf;fk; ntspg;gLfpwJ.  Mz; kw;Wk; ngz; 
Mfpa ,uz;L ngw;Nwhu;fSk; FNuhNkhNrhk;  kugZf;fs; %yk; 
fUKl;ilf;fhd gq;fspg;ig rkkhf mspj;jhYk; Mz;fspd; tpe;J 
nry;fspy; kpff;Fiwe;j irl;Nlhgpshrk; ,Ug;gjhy; ngz; capupfs; 
jq;fs; gq;fspg;ghf fUKl;ilapd; Muk;gepiy irl;Nlhgpshrk; kw;Wk; 
nry; cs; cWg;Gfs; Nghd;wtw;iw mspf;fpd;wd.  irl;Nlhgpshrj;jpy; 
kuGf; flj;jy; myFfs; ,Ue;jhy; mit Nra; capupfSf;F Kl;ilfs; 
%yk; flj;jg;gLfpd;wd.  vdNt Nra;fs; jha;rhu;e;j tpisitf; 
nfhz;Ls;sd. 

 
• irl;Nlhgpshrj;jpy; fhzg;gLk; kuG rhuh kugZf;fspd; kuGf;flj;jy; 

cl;fUtpy; fhzg;gLk; FNuhNkhNrhk; kugZf;fspd; kuGf;flj;jYld; 
xj;Jg;Nghtjpy;iy.  vdNt> ,it FNuhNkhNrhk; rhuhj (m) cl;fU 
rhuhj my;yJ irl;Nlhgpshr top kuGf;flj;jy; vd miof;fg;gLfpd;wd.  
NkYk; ,it jha;rhu;e;j jhf;fj;ijf; nfhz;Ls;sd.  cl;fU rhuh 
kuGf;flj;jypy; Mz; kw;Wk; ngz; ngw;Nwhu;fs; jq;fs; cl;fU 
kugZf;fSf;F ,izahf jq;fsJ gq;fspg;ig Nra;fSf;F 
mspf;fpd;wdu;.  Mdhy; FNuhNkhNrhk; rhuhj kugZf;fis rkkhf 
mspg;gjpy;iy.  vdNt nkz;lypd; kuGf;flj;jy; tpjpapy; ,Ue;J 
khWgl;l KbTfs; fpilf;fpd;wd.  ypk;dpNa ej;ij Xl;bd; RUs; jd;ik 
kw;Wk; ghukPrpaj;jpd;  fg;gh Jfs;fs; Mfpatw;iw vLj;Jf;fhl;lhff; 
nfhz;L tpyq;Ffspy; FNuhNkhNrhk;rhuh kuGf;flj;jiy mwpayhk;. 

  
ypk;dpNa ej;ij Xl;bd; RUs; jd;ik 
 
• ypk;dpNa ngnuf;uh xU ed;dPu; ej;ijahFk; ,e;ej;ijapd; XL Roy; 

tbtpy; RUz;Ls;sd.  ,r;Roy; fbfhujpir (tyQ;Rop) my;yJ 
vjpu;fbfhujpir (,lQ;Rop) ahf ,Uf;fyhk;. ,e;j ,uz;L tif 
Roy;fSk; kugpay; topKiwfshy; fl;Lg;gLj;jg;gLfpw gpstpg;ngUfy; 
tiffshd tyQ;Rop (Dextral) gpstp ngUfy; kw;Wk; ,lQ;Rop 
(sinistral) gpstp ngUfy; Kiwfshy; cUthf;fg;gLfpd;wd. ypk;Ndahtpy; 
tyQ;Rop RUs;> ,ay;G gz;ghfTk; ,lQ;Rop RUs; jpBu;khw;wk; mile;j 
gz;ghfTk; cs;sd.  ,e;ej;ijapy; RUspd; jpiria cl;fUtpd; 
Xupiz kugZf;fshd D kw;Wk; d Mfpait epu;zapf;fpd;wd.   
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ypk;Ndahtpd; Xl;L RUs; jiyKiwahf;fk; 

 
 

• ,jpy; tyQ;Ropia epu;zapf;Fk; kugZf;fs; (D) ,lQ;Ropia 
epu;zapf;Fk; kugZf;fis (d)tpl Xq;F jd;ikAld; cs;sd. glj;jpy; 
fhl;bAs;sthW tyQ;Rop ej;ijaplkpUe;J mz;lj;ijAk;> ,lQ;Rop 
ej;ijaplkpUe;J tpe;ijAk; ngw;w F1 jiyKiw Nra; capupfs; 
midj;Jk; tyQ;Rop XLilaitfshf cs;sd (Dd). 

 

• n`l;bNuhirf]; nfhz;l F1 capupfSf;fpilNa Rafyg;G nra;jNghJ 
cUthd F2 jiyKiw capupfspy; %d;W tyQ;Rop capupfSk; xU 
,lQ;Rop capupAk; ,Ue;jd.  ,it 1DD, 2Dd, 1dd vd kuG 
tiffisf; nfhz;bUe;jd.  (glj;jpy; ,lJ) ,t;tpU 
ej;ijfSf;fpilNa kPs; fyg;G nra;j NghJ (glj;jpy; tyJ) F1 
jiyKiw capupfspy; ,tw;wpd; kuG tifiaAk; Mdhy; ngz; 
ngw;Nwhu;fs; Nghd;W ,lQ;Rop RUisAk; nfhz;Ls;sd. 

 
• ,e;j ,uz;L tif fyg;gpYk; F1 jiyKiw capupfspy; ,tw;wpd; kuG 

tif Dd vd xNu khjpupahf ,Ue;jhYk;> mtw;wpd; Gwj;Njhw;wk; ngz; 
ngw;Nwhu;fs; NghyNt ,Ue;jd.  ,t;tif KbTf;Ff; fhuzk;> jhapd; 
kuG tifNa Nra; capupfspd; Gwj;Njhw;w gz;ig epu;zapf;fpwJ 
vd;gjhFk;. 

 
• xU F1 ,lQ;Rop capupia Rafyg;G nra;jNghJ F2 jiyKiwapd; 

xl;Lr; RUshdJ midj;Jk; tyQ;RopahfNt ,Ue;jd.  Vnddpy; F2 
jiyKiwapd; NghJ kugZf;fs; jdpj;J xJq;Ftjpy;iy. F3 
jiyKiwapd; NghJ kl;LNk ,k;kugZf;fs; jdpj;J xJq;Ffpd;wd.  
3tJ jiyKiwapd;NghJ kl;LNk 3 tyQ;Rop kw;Wk; : 1 ,lQ;Rop gz;G 
nfhz;l capupfs; cz;lhfpd;wd. 
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• Vd; ,t;tifahd KbTfs; Vw;gLfpd;wd? fhuzk;> gpstpg; ngUfypd; 
tifahdJ mz;l nry;fspd; mikg;igr; rhu;e;Js;sJ.  ,t;tikg;G 
Cirl;bd; cl;fU Kjpu;r;rpg;gpsT milAk; Kd;ghfTk; jhapd; kuG 
tifapd; jhf;fj;jhYk; epu;zapf;fg;gLfpwJ.  ej;ijapd; Xl;Lr; RUs; 
jpirahdJ Kjy; gpstp ngUfypd;NghJ ikl;lhl;bf; fjpu;fs; 
mikfpd;w Kiwia nghUj;J cUthfpd;wd.  jha;rhu;e;j tpisTfs; 
xU jiyKiwia kl;LNk fl;Lg;gLj;Jfpd;wd vd;gJ ntspg;gil> 
xt;nthU jiyKiwapYk; RUspd; jpirahdJ jhapDila kugZ 
tif Mf;fj;ij nghUj;Nj mikfpd;wd. 

 
ghukPrpaj;jpd; fg;gh Jfs;fs; 
 
• rd;dpghd; kw;Wk; mtupd; cld; Ma;thsu;fs; ghuhkPrpak; Mupypahtpy; 

irl;Nlhgpshr fg;ghJfs;fs; fl;Lg;gLj;jgLjiy tpsf;fpAs;sdu;.  rpy 
Fw;wpio nfhz;l ghukPrpa tiffspd; irl;Nlhgpshrj;jpy; ,iz 
capupahd fg;gh Jfs;fs; fhzg;gLfpd;wd.  fg;gh Jfs;fis nfhz;l 
ghukPrpa tiffs; “nfhy;yp ghukPrpahf;fs;” vd miof;fg;gLfpd;wd.  
fg;gh Jfs;fshy; ntspNaw;wg;gLk;  ghukPrpd; vDk; er;R kw;w 
capupdq;fSf;F ghjpg;ig (,wg;ig) Vw;gLj;Jtjhy; mit ‘czu;tpfs;’ 
vd miof;fg;gLfpd;wd. 

 
• fg;gh Jfs;fs;> tpUe;Njhk;gpf;F ve;jtpj ghjpg;igAk; Vw;gLj;jtpy;iy.  

vdNt mit tpUe;Njhk;gpapy; xl;Lz;zpahfNth my;yJ ,iztho; 
capupahfNth cs;sd.  xU nfhy;yp ghukPrpaj;jpy; E}w;Wf;fzf;fhd 
fg;gh Jfs;fSk; mjDs; jdf;nfd jdp b.vd;.VitAk; nfhz;Ls;sd.  
,it ghuhkPrpahtpDs; ,Ug;gjw;F ghukPrpahtpd; Xq;Fjd;ik nfhz;l K 
kugZit rhu;e;Js;sd.  kk vDk; xLq;fpa kugZ Mf;fj;ij nfhz;l 
ghukPrpaj;jhy;  fg;gh Jfs;fis cUthf;f Kbtjpy;iy.  ,e;j nfhy;yp 
tif kuGf;flj;jy; nkz;lypd; kuGf;flj;jy; tpjpf;F cl;gLtjpy;iy. 

 
 
ghuhkPrpaj;jpd; fg;gh Jfs; kuGf;flj;jy; 
    
• nfhy;yp ghukPrpak; KK, czu;tp ghukPrpak; kk cld; ,izit 

Nkw;nfhz;l gpwF gpupe;j capupfs; xt;nthd;Wk; xt;th jd;iknfhz;l 
Kk kugZf;fis nfhz;l ,iztpfshf cUthapd.  ,t;tpiztpfs; 
,uz;LNk nfhy;Yk; tiffshf ,Ue;jpUf;f Ntz;Lk;.  Mdhy;> 
KbTfs; mt;thwpy;iy.  ,tw;Wf;fpilNa ,izT eilngWtJ 
rpwpJNeuNk vd;gjhy; irl;Nlhgpshr gupkhw;wk; eilngWtjpy;iy.  
,jd; tpisthf nfhy;Yk; tif (Kk) kw;Wk; czu;tp tif 
ghukPrpaq;fs; cUthapd.  ghukPrpaj;jpd; ,izT mjpf Neuk; ePbf;Fk; 
jUthapy; irl;Nlhgpshr gupkhw;wk; eilngWfpwJ.  ,jd; tpisthf 
cUthff;$ba ,iztpfs; nfhy;Yk; jd;ikiag; ngw;wpUf;fpd;wd.  
,jd; %yk; nfhy;Yk; jd;ikia epu;zapg;gJ irl;Nlhgpshrj;jpy; cs;s 
nghUl;fNs> vd cWjpg;gLj;jg;gLfpwJ. irl;Nlhgpshr fg;gh nghUspd; 
guhkupg;Gf;F FNuhNkhNrhkpd; Xq;fpa kugZf;fs; (KK) fhuzkhfpd;wd.  
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,t;Nthq;F kugZf;fs; ,y;yhj epiyapy; tpUe;Njhk;gp ghukPrpaj;jpd; 
irl;Nlhgpshrj;jpy; fg;gh Jfs;fs; kiwe;J Nghfpd;wd. 

 
• fg;gh Jfs;fs; rPNlhghf;lu; BdpNah];iguhyp]; vDk; ghf;Bupah Nghd;W 

cs;sd.  ,tw;Wf;F nrhe;jkhd Nghd;W cs;sd.  ,tw;Wf;F 
nrhe;jkhd b.vd;.V jd;dpr;irahf ,ul;bg;gilfpd;wd.  fg;gh Jfs;fs; 
N kw;wk; B Mfpa ,uz;L tbtq;fspy; cs;sd.  ,jpy; N tif 
njhw;Wk; jd;ikia nfhz;Ls;sJ.  ,J xU ghukPrpaj;jpy; ,Ue;J 
kw;nwhU ghukPrpaj;ij milfpd;w NghJ mjw;F nfhy;Yk; jd;ikia 
mspf;fpd;wJ.  N tif fg;ghj; Jfs;fs; ghf;BupahNg[;fshy; 
jhf;fg;gLk;NghJ mjDs; R$Wfs; Njhd;wp N tifia B tiff;F 
khw;Wfpd;wd.  ,e;j R $Wfs; xspr;rpjwy;; jd;ikia ngw;wpUg;gjhy; 
xsp Ez;Nzhf;fp %ykhf ,tw;iwf; fhzyhk;.  B tif fg;gh 
Jfs;fSf;F ,ul;bf;Fk; jd;ik ,y;yhjjhy;> nry;Yf;Fs; 
rpijf;fg;gLfpd;wd.  ,Ue;jNghjpYk; tpUe;Njhk;gp nry;fSf;F nfhy;Yk; 
jd;ikia toq;FfpwJ.  ghukPrpd; vd;w er;ir cUthf;FtJ itu]; 
b.vd;.Vth my;yJ fg;gh b.vd;.Vth vd ,d;wsTk; Gupe;J 
nfhs;sKbatpy;iy. 

 
,dNkk;ghl;bay;> Gwj;Njhw;w Nkk;ghl;bay; kw;Wk; #o;epiy Nkk;ghl;bay; 
(Eugenics, Euphenics and Euthenics) 
 
m) ,dNkk;ghl;bay; (Eugenics) 
 

• kdpj ,dj;ij Nkk;gLj;Jtjw;fhf kugpay; tpjpfis gad;gLj;JtJ 
,d Nkk;ghl;bay; (Eugenics) vdg;gLk;.  gpuhd;rp]; fhy;ld; vd;gtu; 
1885Mk; Mz;L A+n[dpf;]; vd;w nrhy;iy  cUthf;fpdhu;.  ,jw;F 
“ey;y gpwg;G” vd;W nghUs;.  rpwe;j vjpu;fhy jiyKiwf;fhf> ,d 
Nkk;ghl;bay; tpjpfisg; gad;gLj;jp jiyrpwe;j kf;fisf; nfhz;l 
,dj;njhifia mjpfg;gLj;JJy; kw;Wk; ,ay;gw;w>  FiwghLila 
kf;fspd; ,dj;njhifiaf; Fiwj;jy; mtrpakhfpd;wJ.   

 
• ,d Nkk;ghl;baypy; ,uz;L Kiwfs; cs;sd.  tsuhf;f Kiw my;yJ 

Neu;kiw ,dNkk;ghl;bay;. fl;Lg;gLj;jg;gl;l Kiw my;yJ vjpu;kiw 
,dNkk;ghl;bay;. 

 
Neu;kiw ,d Nkk;ghl;bay; 
 
• Neu;kiw ,d Nkk;ghl;bay;> rpwe;j my;yJ tpUk;gj;jf;f tsu;fU 

gpshrj;jpid njhlu;e;J epiyahf mjpfupf;fTk; r%fj;jpd; rpwe;j 
tsu;fU gpshrj;jpid ghJfhf;fTk; Kay;fpd;wJ.  fPo;fhZk; 
eltbf;iffis Vw;Wf; nfhs;tjd; %yk; tpUk;gj;jFe;j gz;Gfis 
mjpfupf;f KbAk;.   

 
i. tpUk;gj;jFe;j gz;Gfisg; ngw;wtu;fSf;F kpf Fiwe;j tajpNyNa 

jpUkzk; nra;J itj;jy;. 
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ii. rpwe;j tsu;fU gpshrj;ij ngWk; nghUl;L tpe;J kw;Wk; mz;l 

tq;fpfis epWtkhdpak; mspj;jy;. 
 

iii. kugpay; kw;Wk; ,d Nkk;ghl;bay; gw;wpa mbg;gil nfhs;iffis 
Nghjpj;jy;. 
 

iv. Rw;Wr;#oy; epiyfis Nkk;gLj;Jjy; 
 

v. kugpa Ma;Tfis Kd;ndLj;Jr; nry;yy;. 
 
vjpu;kiw ,d Nkk;ghl;bay; 
 
• FiwghLila tsu;fU gpshrj;jpid r%fj;jpypUe;J ntspNaw;Wk; 

epfo;Nt vjpu;kiw ,d Nkk;ghl;bay; vdg;gLk;. 
 
 ,jw;F fPo;f;fhZk; eltbf;iffs; mtrpakhfpwJ. 
 

i. FiwghLilatu;fis ghypd uPjpapy; jdpikg;gLj;Jjy; 
ii. FiwghLilatu;fis kylhf;Fjy; 
iii. cs; tUifia (Immigration) fl;Lf;Fs; itj;jy; 
iv. jpUkzq;fis Kiwg;gLj;Jjy; 

 
M) Gwj;Njhw;w Nkk;ghl;bay; (Euphenics) 
 

• kdpj kugpa Neha;fis> Neha; mwpFwp rhu;e;J Fzg;gLj;JtJ 
Gwj;Njhw;w Nkk;ghl;bay; my;yJ kUj;Jt nghwpapay; vdg;gLk;.  
A+ngdpf;]; vd;w nrhy;> 1960 Mk; Mz;L N[h];th nylu;ngu;f; (Joshua 
Lederberg) vd;gtuhy; cUthf;fg;gl;lJ.  ,jd; nghUs; “,ay;ghd 
Njhw;wk;” vd;gjhFk;.  ,J gy;NtW kdpj ghuk;gupa Neha;fs; Fwpg;ghf 
gpwg;G top tsu;rpijkhw;wf; FiwghL Nehapid fl;Lg;gLj;Jtjpy; 
gq;FngWfpwJ.  v.fh. gpidy;fPl;NlhD}upah (PKU) 

 
,)#o;epiy Nkk;ghl;bay; (Euthenics) 
 

• Rw;Wr;#oy; epiyfis Nkk;gLj;Jtjd; %yk;. jw;Nghjhd kdpj 
,dj;ij Nkk;gLj;Jk; mwptpay; #o;epiy Nkk;ghl;bay; vdg;gLk;.  
mtu;fSf;F ey;y czT+l;lk;> khrw;w Rw;Wr;#oy; epiyfs;> rpwe;j 
fy;tp kw;Wk; NghJkhd kUj;Jt trjpfis mspg;gjd; %yk; #o;epiy 
Nkk;ghl;bid mila KbAk;. 
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ghlk; - 5 
 

%yf;$W kugpay ; 
 

• xU jiyKiwapypUe;J ,d;ndhU jiyKiw cUthFk; NghJ rpy 
gz;Gfs; ntspg;gLfpd;wd.  rpy kiwe;J tpLfpd;wd.  ,jw;fhd 
ku;kj;jpiuia tpyf;fp tpil <e;jJ nkz;lypd; Nfhl;ghNlahFk;.  
ngw;NwhuplkpUe;J gupzkpj;j nra;jpfs; Nra; capupfspy; gpujpgypj;jy; 
kw;Wk; gz;Gfs; flj;jg;gLk; Kiw Mfpatw;iw nkz;lypd; Ma;Tfs; 
ntspf;nfhzu;e;jd.  ,r;nra;jpfs; FNuhNkhNrhk;fspy; mike;Js;sd.   

 
• ek;Kila rpwg;Gg; gz;Gfs; ahTk; b.vd;.V %yf;$Wfspy; 

Fwpf;fg;gl;Ls;sd vd;gJ jhd; kdpj mwptpd; tprhyj;jpdhy; ,d;W tiu 
mwpag;gl;ljhFk;.  b.vd;.V xU kugZg; nghUs; vd;W 
fz;lwpag;gl;bUe;jhYk;  mJ gy Nfs;tpfis tpilaw;wjhfNt 
itj;jpUf;fpwJ.  b.vd;.Vtpy; cs;s nra;jpfs; vt;thW 
gad;gLj;jg;gLfpd;wd? b.vd;.V.tpd; topfhl;LjypNyNa Gujq;fs; 
fl;likf;fg;gLfpd;wd vd;gij ,d;iwa mwptpay; mwpQu;fs; 
mwpe;Js;sdu;.  tsu;rpij khw;wk; kw;Wk; xspr;Nru;f;ifapd; NghJ 
eilngWk; midj;J Ntjptpidfspd; Ntfj;ijAk;> nry;fspd; 
tbtj;ijAk; Gujq;fNs epu;zapf;fpd;wd.  xt;nthU capupapd; 
ghuk;gupak; ,ay;igAk; mjd; kugZj; njhFjpfNs tiuaWf;fpd;wd.  
NkYk; xU capupia fl;likg;gjw;fhd midj;J nra;jpfisAk; 
,itjhd; jUfpd;wd.  ve;jnthU capupapd; ghuk;gupak; njhlu;ghd 
KOikahd nra;jpfSk; kugZj; njhFjpfspy; mlq;fpAs;sd.   

  
• kugZj; njhFjp> gy;NtW epA+f;spf; mkpy %yf;$Wfshfg; 

gpupf;fg;gl;Ls;sJ.  xt;nthU epAf;spf; mkpy %yf;$wpYk; ngUk; 
vz;zpf;ifapyhd kugZf;fs; cs;sd.  xt;nthU kugZTk; epAf;spf; 
mkpyj;jpDs; cs;s Fwpg;gpl;l Gujj;jpw;fhd tupiraikg;G MFk;.  
b.vd;.V tpd; mikg;G> mJ ,ul;bg;ghjy;> mjpypUe;J Mu;.vd;.V 
cUthf;fk; (gbnaLj;jy;)> Guj cw;gj;jpapd;NghJ mkpNdh mkpyq;fspd; 
tupiria epu;zapf;Fk; kugZ FwpaPLfs; (nkhopngau;j;jy;) kugZ 
ntspg;ghl;bid newpg;gLj;Jjy; kw;Wk; kdpj kugZ njhFg;ig 
tupirg;gLj;Jjypd; Kf;fpaj;Jtk; Mfpatw;iw ,g;glk; cs;slf;FfpwJ.   

 
kuG flj;jypd; nray; myfhf kugZ 

 
• kugZ vd;gJ> kuGf; flj;jYf;fhd ,aw;gpa kw;Wk; nraypa mbg;gil 

myfhFk;.  1860y; fpupnfu; nkz;ly;> kugZ Nfhl;ghLfis Kjd; 
Kjyhf tpsf;fpdhu;.  Mdhy; mtu; [{d; (my;yJ) kugZ vd;w 
nrhy;iy gad;gLj;jtpy;iy.  mij mtu; ‘fhuzp’ (factor) vd;Nw 
mioj;jhu;.  1909y; Nldp~; capupayhsuhd tpy;n`y;k; N[h`d;nrd; 
vd;gtu; kugZ ([{d;) vd;w nrhy;iy cUthf;fpdhu;.  ghuk;gupakhf 
flj;jg;gLk; gz;Gfis ,it epu;zapf;fpd;wd vd;gij ,J Fwpf;fpwJ. 
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• 1902-y; rl;ld; (Sutton) vd;gtuhy; mwpKfg;gLj;jg;gl;l Nfhl;ghl;by; 
fPo;f;fz;lthW kugZ tiuaWf;fg;gl;Ls;sJ.  FNuhNkhNrhk;fspy; 
epiyahd ,lj;ij Mf;fpukpj;Js;s> nkz;lypd; kuG flj;jy; tpjpfis 
gpd;gw;Wfpd;w kw;Wk; Gw gz;Gfspd; ntspg;ghl;bw;F fhuzkhfTk; 
mikfpd;w jdpj;Jt Jfs;fNs kugZf;fs; vdg;gLk;.  ,it fPo;f;fz;l 
gz;Gfisg; ngw;Ws;sd. 

 
• xt;nthU capupapYk; cs;s FNuhNkhNrhk;fspd; vz;zpf;ifiatpl> 

kugZf;fspd; vz;zpf;if mjpfk;.  vdNt> xNu FNuhNkhNrhkpy; gy 
kugZf;fs; ,lk; nfhz;Ls;sd.  

 
• kzpNfhu;j;j khiyapy; cs;s kzpfisg; Nghy> xw;iw ePs; tupirapy; 

kugZf;fs; tupirg;gLj;jg;gl;Ls;sd. 
 
• xt;nthU kugZTk; jkf;Fupa kugZ miktplj;ijf;(Locus) 

nfhz;Ls;sd. 
 

• kugZf;fs; my;yPy;fs; vdg;gLk; gy khw;W tbtq;fisf; 
nfhz;bUf;fyhk;. 

 
xU kugZ – xU nehjp Nfhl;ghL (One gene-one enzyme hypothesis) 
 
     1940-y;> [hu;[; gPby; kw;Wk; vl;tu;L lhlk; MfpNahu;> rptg;G nuhl;b 
G+Q;ir vd;wiof;fg;gLk; epANuh];Nghuh fpu];]h (Neurospora crassa) 
tpy; nra;j Nrhjidfspd; mbg;gilapy; xU kugZ – xU 
nehjpf;Nfhl;ghL cUthdJ.  ,f;Nfhl;ghl;bd; gb xt;nthU nehjpapd; 
cw;gj;jpiaAk; xU kugZ fl;Lg;gLj;JfpwJ.   
 
     xU kugZ – xU ghypngg;ilL Nfhl;ghL (One gene – one poly 
peptide hypothesis) 
 
     xU nehjpnad;gJ xd;Wf;F Nkw;gl;l ghypngg;ilL rq;fpypahy; 
Mf;fg;gl;lJ vd mwpag;gl;Ls;sJ.  xU ghypngg;ilil kl;LNk xU 
kugZ cUthf;fyhk;.  ,jdhy;> xt;nthU kugZTk; nehjpapd; 
%yf;$wpy; cs;s xNunahU ghypngg;ilL rq;fpypapd; cw;gj;jpia 
kl;LNk fl;Lg;gLj;Jk; vd xU kugZ – xU ghypngg;ilL Nfhl;ghl;by; 
Fwpf;fg;gl;Ls;sJ. 
  

• jpBu; khw;wk; vd;wiof;fg;gLk; epfo;tpd; %yk; ,Ug;gplk; kw;Wk; cs; 
nghUl;fspy; kugZf;fs; jpBnud khw;wk; ngWfpd;wd. 
 

• kugZf;fs;> jd;dpa efyhf;fj;jpwd; (Self-Duplication) nfhz;lit 
Mjyhy; jd; efiy jhNk cw;gj;jp nra;J nfhs;fpd;wd. 

 
kugZ nghUSf;fhd Njly; 
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• nry;fspy; eilngWk; Fd;wy; gpuptpd; NghJ mr;nraypy; <Lgl;Ls;s 

cl;fU> jkf;Fj; jhNk rpwpa jz;L Nghd;w cWg;Gfshf rPuikj;Jf; 
nfhs;fpwJ.  ,jw;F FNuhNkhNrhk; vd;W ngau;.  ,f;fUj;Jf;fis 1848 
NyNa> n[u;kdpiar; Nru;e;j jhtutpay; mwpQuhd tpy;n`y;k; 
N`h/g;kP];nlu; (Wilhelm Hofmeister) Fwpg;gpl;Ls;shu;.  189-y;> yptp]; 
ehl;ilr; Nru;e;j kUj;Jtuhd gpnunlupf; kP];~u; (Friedrich Meicher) 
nry;ypd; cl;fUtpypUe;J epAf;spd; (Nuclein) vDk; nghUis 
gpupj;njLj;jhu;.  ,g;nghUSf;F 1889-y; My;l;kd; (Altman) vd;gtu; 
epAf;spf; mkpyk; vd ngau; khw;wpdhu;.  ,JNt jw;NghJ b.vd;.V 
vd;wiof;fg;gLfpwJ.   
 

• Gujq;fs; kw;Wk; b.vd;.V Mfpatw;why; FNuhNkhNrhk;fs; Mf;fg;gl;Ls;sd 
vd;gJ 1920-thf;fpy; njspthdJ.  kuGrhu;e;j nra;jpfis vLj;Jr; 
nry;Yk; cz;ikahd flj;jpfis mwptjw;fhf gy Nrhjidfs; 
Nkw;nfhs;sg;gl;ld. 
 

Vtup FOtpd; Njhw;w khw;w Nrhjid (1944) 
 

 
 

• b.vd;.V jhd; kugZg;nghUs; vd;gij ep&gpj;j fpup/gpj; (Griffith) 
Nrhjid> Vw;nfdNt gjpNdhuhk; tFg;G ghl E}ypy; tpsf;fg;gl;Ls;sJ.  
ghf;Bupahtpd; kugZg; nghUs; b.vd;.V jhd; vd;gjw;F ghf;Bupa 
Njhw;wkhw;wNk (Bacterial Transformation) Kjy; rhd;W vd;gjw;F 
vd;whYk; ,j;Njhw;wkhw;wj;jpw;fhd fhuzj;ij fpup/gpj;jhy; tpsq;fpf; 
nfhs;s Kbatpy;iy.  mtupd; Nrhjidfshy; kugZg; nghUspd; 
Ntjpg;gpizg;igAk; tiuaWf;f ,aytpy;iy. 
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• gpd;du; 1944-y;> M];thy;L Vtup (Oswald T.Avery) fhypd; Nkf;ypahl; 
(Colin M.Macleod) kw;Wk; Nkf;ypd; nkf;fhu;b (Maclyn J.Mc Carty) 
MfpNahu;> ‘cly;ntsp’ (invitro) Kiw %yk; fpup/gpj;jpd; Nrhjidfis 
kPs Nkw;nfhz;ldu;.  ,jd; %yk;> tPupakw;w ghf;Bupahit tPupak; 
nfhz;ljhf khw;Wfpw Njhw;wkw;w epfo;Tf;Ff; fhuzkhd nghUl;fis 
milahsk; fhz Kad;wdu;.  ,t;tha;tpd; NghJ> ntg;gj;jpdhy; 
nfhy;yg;gl;l S-tif ghf;BupahtpypUe;J b.vd;.V> Mu;.vd;.V kw;Wk; 
Gujq;fs; gpupj;njLf;fg;gl;L mit R-tif ghf;BupahtpDs; 
Nru;f;fg;gl;ld.  ,jd; tpisthf R-tifapd; nrhunrhug;ghd Gwg;gug;G 
nkd;ikahf khwpaJ kl;Lky;yhky;> mit> NehA+f;fpahfTk; khwpd.  
Mdhy;> v.vd;.V.Na]; (b.vd;.V rpijT nehjp) my;yJ GNuhl;bNd]; (Guj 
rpijg;G nehjp) Mfpait vJTk; Njhw;wkhw;w epfo;it ghjpf;ftpy;iy.  
vdNt> Njhw;wkhw;w epfo;tpw;F b.vd;.V.Nt fhuzk; vd;gJ> 
b.vd;.V.Na]hy; nrupf;fg;gl;;ljhy; Vw;gl;l Njhw;wkhw;w gz;G 
,og;gpypUe;J> njupa tUfpwJ.  ,r;Nrhjidfs; b.vd;.V.Nt kugZg; 
nghUshfTk; Gujk; my;y vd;gijAk; fhl;Lfpd;wd.  xU tif 
nry;ypypUe;J (R-tif) apd; rpy gz;Gfs; kPsf;fpilf;fpd;wd.  
,k;nkhj;j epfo;Nt Njhw;wkhw;wk; (Transformation) vdg;gLk;.   
 
kugZg;nghUshf b.vd;.V 
 

• fpup/gpj;> vtup Nghd;wtu;fspd; NrhjidfSf;F mg;ghy; capupayhsu;fs; 
nry;ypy; cs;s Gujq;fNs kuGg; gz;Gfis flj;Jk; nghUl;fs; vd;Wk; 
b.vd;.Vf;fs; my;y vd;Wk; cWjpahf ek;gpdhu;fs;.  ANfupNahbf; 
FNuhNkhNrhk;fspy; b.vd;.VTk; GujKk; Vwj;jho rkmstpy; ,Uf;fpd;wd.  
kuGg;nghUshf ,Uf;f Njitahd xU gz;G> nra;jpfis 
nkhopngau;f;Fk; jpwdhFk;.  ,j;jpwDf;F Njitahd 
ntjpg;gy;tifikiaAk;> $l;Lj;njhFjp mikg;igAk; Gujq;fNs 
ngw;Ws;sd vd;W mtu;fs; fUjpdu;.  vd;whYk;> 1952-y; nra;ag;gl;l 
`hu;N~-Nr]; (Harshey-Chase) Nrhjidfspd; KbTfs;> b.vd;.V.Nt 
kugZg; nghUs; vd;gjw;fhd> midtuhYk; Vw;Wf; nfhs;sf;$ba> 
rhd;Wfis mspj;jd. 
 
ghf;BupNah/Ng[;i[ gad;gLj;jp nra;ag;gl;l `hu;N~ kw;Wk; Nr]; 
Nrhjidfs; 
 

• ghf;Bupahf;fis jhf;Fk; jd;ik nfhz;l T2 – ghf;BupNah/Ng[;fis 
gad;gLj;jp> 1952y; My;gpnul; `hu;N~ kw;Wk; khu;jh Nr]; MfpNahu; gy 
Nrhjidfis nra;jdu;.  cz;ikapy;T-2 ghf;BupNah/Ng[; vd;gJ> 
v];rupr;rpah Nfhiy (v.Nfhiy) vd;w ghf;Bupahit jhf;Fk;> itu]; 
MFk;.  ghf;Bupaq;fNshL ,t;itu];fis fye;jhy;> ghf;Bupahtpd; 
gug;gpd; kPJ itu];fs; nky;ypa glykhf glu;fpd;wd.  gpd;> 
mtw;wpypUe;J ghf;Bupahtpw;Fs; rpy nghUl;fs; nrYj;jg;gLfpd;wd.  
gpwF> xt;nthU ghf;BupaKk; cile;J ngUk; vz;zpf;ifapyhd GJ 
/Ng[;fis ntspNaw;Wfpd;wd.  b.vd;.V kw;Wk; Gujk; Mfpa 
,t;tpuz;by; vJ ghf;BupahTf;Fs; nrd;w nghUs;? vd;gij `hu;N~Ak; 



 

70 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

Nr]{k; fz;lwpa tpUk;gpdu;.  vy;yh epAf;spf; mkpyq;fspYk; gh];gu]; 
cz;L Mdhy; Gujq;fspy; ,g;nghUs; ,y;iy.  mijg;NghyNt 
ngUk;ghyhd Gujq;fspy; (rp];Bd; kw;Wk; nkjpNahidd;) fe;jfk; cz;L.  
Mdhy; epAf;spf; mkpyj;jpy; ,g;nghUs; ,y;iy.  
 
 

n`u;N~ kw;Wk; Nr]; (fyf;fp) gupNrhjid 

 

 
 

• MfNt ,jid mbg;gilahff; nfhz;L> fjpupaf;f jd;ik nfhz;l 
INrhNlhg;Gfshd fe;jfj;jpd; 35S, gh];gu]pd; 32P Mfpatw;iw 
gad;gLj;jp `hu;N~Tk; Nr]pk; Nrhjidfis tbtikj;jdu;.  ,jd; 
%yk; njhw;W Vw;gLj;Jk; NghJ itu]pd; Gujk; kw;Wk; epAf;spf; 
mkpyq;fis jdpj;jdpahd ghijfspy; fz;fhzpf;f ,aYk;. 35S, my;yJ 
32P INrhNlhg;Gfs; cs;s tsu; Clfj;jpy; cs;s ghf;Bupahf;fspy; 
njhw;W Vw;gLj;j /Ng[;fs; mDkjpf;fg;gl;ld.  35S cs;s Clfj;jpy; 
tsUk; ghf;BupNahNg[;[py; Gujq;fSk;> 32P cs;s Clfj;jpy; tsUk; 
/Ng[;fspy; b.vd;.V.f;fSk; milahskplg;gl;bUe;jd.  ,t;thW 
/Ng[;fspd; b.vd;.VTk; GujKk; ntt;NtW milahsq;fis 
ngw;wpUg;gjhy; ,dk; fhz;gJ vspjhfpwJ. 
  

• ,t;thW milahskplg;gl;l /Ng[;fis> milahskplg;glhj v.Nfhiy 
ghf;Bupaq;fNshL `u;N~Tk; Nr]_k; fye;jdu;.  ,jdhy; /Ng[;fs; 
ghf;Bupaq;fis jhf;fp mtw;wpd; kugZg; nghUl;fis ghf;BupahtpDs; 
nrYj;jpd.  ,t;thW njhw;Wf;F cs;shd ghf;Bupaq;fis (ghf;Bupa 
rpijTf;F Kd;G) kpjkhd FYf;fYf;F Ml;gLj;jp mjpy; xl;bAs;s 
nghUl;fs; tpLtpf;fg;gl;ld.  gpd;du;> ghf;Bupaq;fis Ma;T nra;jjpy;> 
32P ,ize;j nghUl;fs; kl;LNk ,Ue;jd.  ntspapy; cs;s Clfj;jpy; 
35S ,ize;j nghUl;fs; ,Ue;jd.  Gjpa jiyKiw /Ng[;fspy; 
fjpupaf;f Nrhjid nra;jNghJ mtw;wpy; ntWk; 32P kl;LNk ,Ue;jJk;> 
35S  ,y;yhkypUe;Jk; fz;Lgpbf;fg;gl;lJ.  vdNt ,k;KbTfs; %yk;> 
ghf;Bupah nry;fSf;Fs; nrd;wit b.vd;.V nghUl;fs; kl;LNk> Guj 
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ciw nghUl;fs; my;y vd;gJ njspthf;fg;gl;lJ.  ,t;thW> `u;N~Tk; 
Nr]{k;> itu]plkpUe;J ghf;BupahTf;F ghuk;gupa nra;jpiaf; nfhz;L 
nrd;wJ Gujq;fs; my;y b.vd;.V kl;LNk vd ,Wjpahf ep&gpj;jdu;. 
 

epAf;spf; mkpyq;fspd; Ntjpapay; 
 

• epAf;spf; mkpyq;fshd> b.vd;.Vf;fNs (my;yJ Mu;.vd;.V) kugZg; 
nghUl;fs; vd;W milahsk; fz;l gpd;G> mk;%yf;$Wfspd; Ntjp 
mikg;gpid Ma;T nra;tjpy; ehk; ,dp Kida Ntz;Lk;.  nghJthf> 
epAf;spf; mkpyq;fs; ePz;l rq;fpypahFk;.  ,jpy; epAf;spNahilLfs; 
vDk; mLj;jLj;J mike;Js;s Jiz myFfspd; ghypnku;fs; cs;sd.  
xt;nthU epAf;spNahilL Jiz myFk;> %d;W gFjpfisf; nfhz;lJ.  
mit> iel;u[d; nfhz;l fhug;nghUs;> ngd;Nlh]; vd;Dk; Ie;J 
fhu;gd;fisf; nfhz;l ru;f;fiu kw;Wk; gh];Ngl; FO MfpadthFk;. 
 

ngd;Nlh]; ru;f;fiu 
 

• ngd;Nlh]; ru;f;fiuapd; tiff;Nfw;g> epAf;spf; mkpyq;fs; ,uz;L 
tiffshf cs;sd.  b-Mf;]p-upNgh]; ru;f;fiu %yf;$iwf; nfhz;l 
epAf;spf; mkpyk; b-Mf;]p-upNgh epAf;spf; mkpyk; (b.vd;.V) vdTk;> 
upNgh]; ru;f;fiuiaf; nfhz;l epAf;spf; mkpyk;> upNghepAf;spf; mkpyk; 
(Mu;.vd;.V) vdTk; miof;fg;gLfpd;wd.  GNuhNfupNahl;Lfspd; cl;fU 
Mfpatw;wpy;  b.vd;.V fhzg;gLfpwJ.  ,t;tpU ru;f;fiug; 
nghUs;fSf;fpilNaAs;s xNu NtWghL b-Mf;]p upNgh]py; xU 
Mf;]p[d; Fiwthf ,Ug;gJ kl;LNk MFk;. 
 

iel;u[d; fhug;nghUs; 
 

• iel;u[id cs;slf;fpa fhug;nghUspd; %yf;$Wfs; fhuq;fSf;fhd 
mbg;gil Ntjpg;gz;igg; (xU fiurypy; cs;s GNuhl;lhd; my;yJ H+ 
madpia Vw;Wf;nfhs;Sk; nghUs;) ngw;Ws;sd.  b.vd;.V kw;Wk; 
Mu;.vd;.V Mfpa ,uz;bd; epAf;spNahilL rq;fpypapYk;  ehd;F fhug; 
nghUs;fs; (,uz;L gpAupd;fs; kw;Wk; ,uz;L igupkpbd;fs;) cs;sd.  
mbidd;(A) kw;Wk; Fthidd; (G) Mfpa ,U fhuq;fSk;> ,uz;L 
fhu;gd;-iel;u[d; tisaq;fis ngw;Ws;sd.  ,t;tpU fhuq;fSk; 
gpAupd;fs; vdg;gLfpd;wd.  kw;w fhug; nghUl;fshd ijkpd; (T), 
irNlhrpd; (C) kw;Wk; ANurpy; (U) Mfpatw;wpy; xw;iw tisak; kl;LNk 
cs;sJ.  ,tw;Wf;F igupkpbd;fs; vd;W ngau;.  ijkpd; b.vd;.VTf;F 
kl;LNk cupaJ.  mijg;NghyNt ANurpy; Mu;.vd;.V.Tf;F kl;LNk 
cupajhFk;. 
 

gh];Ngl;bd; nrayhf;ff; FO 
 

• gh];ghupf; mkpyj;jpypUe;J (H3PO4) Njhd;Wk; ,t;tpisnghUspy; %d;W 
nray;jpwd; kpf;f OH FOf;fs; cs;sd.  ,tw;wpy; ,uz;L FOf;fs; 
,io cUthf;fj;jpy; gq;Nfw;fpd;wd.  b.vd;.V kw;Wk; Mu;.vd;.Vf;fs; 
ngWtjw;F gh];Ngl;bd; nrayhf;ff; FO (PO4) Nt fhuzkhFk;.  (xU 
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fiurypy; GNuhl;lhd;fisNah my;yJ H+ madpfisNah tpLtpf;Fk; 
nghUs;) gh];Ngl;Lfshy; cUthf;fg;gl;l gpizg;Gfs; v];lu;fs; MFk;.  
gh];Ngh-il-v];nlu; gpizg;G cUthd gpd;G> gh];Ngl; FOtpYs;s 
Mf;]p[d; mZ> vjpu;kiw kpd; jd;ikiag; ngWfpd;wJ.  ,t;thW 
vjpu;kiw kpd;jd;ik ngw;w gh];Ngl;> cl;fU rt;T my;yJ nry;Yf;Fs; 
epAf;spf; mkpyq;fspd; ,Ug;ig cWjp nra;fpwJ. 
 

epAf;spNahirL kw;Wk; epAf;spNahilL 
 

• iel;u[d; fhug;nghUs;> xU ru;f;fiu %yf;$NwhL nra;Ak; Ntjp 
gpizg;gpd; tpisthf (ru;f;fiuapd; 1tJ fhu;gNdhL) epAf;spNahirL 
cUthfpwJ.  mNj ru;f;fiuapd; 5-tJ fhu;gNdhL gh];Ngl; FO 
,iztjhy;> epAf;spNahirL epAf;spNahillhf khWfpwJ.  RUf;f 
(jpz;ik) tpidapdhy; epAf;spNahilLfs; xd;Wld; xd;W ,ize;J gy 
epAf;spNahilLfisf; nfhz;l rq;fpypia cUthf;FfpwJ.  xU 
epAf;spNahilLtpd; ru;f;fiuapd; 3-tJ fhu;gNdhL gpize;Js;s 
i`l;uhf;iry; (OH) FO mLj;j epAf;spNahilLtpd; gh];Ngl;Lld; 
v];lu; gpizg;ig Vw;gLj;JfpwJ.  mLj;jLj;J cs;s 
epAf;spNahilLfspd; ru;f;fiug; gFjpia ,izf;f cjTk; Ntjpg; 
gpizg;gpw;F gh];Ngh-il-v];lu; gpizg;G (5’      3’) vd;W ngau;.  ,J 5’        
3’ ,ioapd; JUtj;Jtj;j;ij Fwpg;gpLfpd;wJ. 
 

• b.vd;.V kw;Wk; Mu;.vd;.Vf;fspd; njspthd ,uz;L Kidfs; 5’ kw;Wk; 3’ 

vDk; Fwpfshy; Fwpf;fg;gLfpd;wd. 5’ vd;gJ> gh];Ngl;bd; nrayhf;ff; 
FO ,ize;Js;s ru;f;fiuapd; fhu;gd; ,lj;ijAk; 3’ vd;gJ> 
i`l;uhf;iry; (-OH) FO ,ize;Js;s ru;f;fiuapd; fhu;gd; ,lj;ijAk; 
Fwpf;fpwJ.  Mu;.vd;.Vtpy; cs;s xt;nthU epAf;spNahilbd; upNgh]; 
ru;f;fiuapd; ,uz;lhtJ ,lj;jpy; $Ljyhf xU OH FO 
,ize;Js;sJ. 5’ → 3’ jpiria Gupe;J nfhs;tjd; %yk; ,ul;bg;ghjy;> 
gbnaLj;jy; Mfpatw;wpd; El;gq;fis vspjpy; Gupe;J nfhs;syhk;. 
 

• nksupy; tpy;fpd;]; kw;Wk; Nuhrypz;l; /gpuhq;spd; MfpNahu; nra;j vf;]; 
- fjpupaf;f rpjwy; top ngwg;gl;l glq;fspd; Ma;tpid mbg;gilahff; 
nfhz;L> N[k;]; thl;rd; kw;Wk; /gpuhd;rp]; fpupf; MfpNahu;> 1953-y; 
b.vd;.Vtpd; ,ul;il ,io Nfhl;ghl;bid cUthf;fpdu;.  ,uz;L 
ghypepAf;spNahilL nfhz;l rq;fpypfSf;F ,ilNaahd fhu gpizg;G 
Kf;fpaj;Jtk; cilajhFk;.  ,J vu;tpd; rhu;fhg;gpd; (Erwin Chargaff) 
fz;Lgpbg;Gfis mbg;gilahff; nfhz;ljhFk;.  mbidd;> ijkpd; 
cld; (A=T) ,uz;L i`l;u[d; gpizg;GfshYk; Fthidd; 
irl;NlhrpDld; (G=C) %d;W i`l;u[d; gpizg;GfshYk; 
gpizf;fg;gl;L ,izfs; cUthf;fg;gl;Ls;sd vd;gij mtu; ep&gpj;jhu;.  
mbidDf;Fk; ijkpDf;Fk; kw;Wk; FthidDf;Fk; irl;NlhrpDf;Fk; 
,ilapyhd tpfpjk; epiyahdjhfTk; rkkhfTk; ,Uf;fpd;wJ.  
ghypepAf;spNahilL rq;fpypapd; rpwg;Gg; gz;ghf ,f;fhu ,iz 
cUthf;fk; cs;sJ.  ,it xd;Wf;nfhd;W epug;Gf; $Wfshf 
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(Complementary) ,Uf;fpd;wd.  xU ,ioapd; fhu tupir njupe;jhy; 
,d;ndhU ,ioapd; tupiria fzpf;f KbAk;.  b.vd;.Vtpd; mikg;G 
gw;wpa rpwg;Gg; gz;Gfs; gjpNdhuhk; tFg;G ghl Gj;jfj;jpy; Vw;fdNt 
tpsf;fg;gl;bUf;fpwJ. 
 
Mu;.vd;.V cyfk; 
 

• khjpup nry; xd;Wf;Fs; b.vd;.Vit tpl gj;J klq;F mjpf mstpy; 
Mu;.vd;.V. ,Uf;fpwJ.  nry;fspy; mjpf mstpy; Mu;.vd;.V ,Ug;gjw;Ff; 
fhuzk;> nry;ypd; nray;ghLfspy; mjd; gue;Jgl;l gq;fspg;ghFk;.  
Mu;.vd;.Vitf; nfhz;l Gifapiy nkhirf; itu]; (TMV) Nghd;w 
itu];fspy; Mu;.vd;.V kugZg; nghUshf cs;sJ vd;W Kjd; Kjyhf 
1957-y;> /gpud;nfy; - fhd;uhl; (Fraenkel-Conrat) kw;Wk; rpq;fu; (Singer) 
MfpNahu; tpsf;fpdhu;.  ,tu;fs; TMV itu]pd; Gujj;jpypUe;J 
Mu;.vd;.Vit gpupj;njLj;jdu;.  ny];yp Mu;n[y; (Leslic Orgel), gpuhd;rp]; 
gpupf; (Francis Brick) kw;Wk; fhu;y; Ntha]; (Carl Woese) Mfpa %d;W 
%yf;$W capupayhsu;fs; gupzhkj;jpd; Kjy; epiyahf> Mu;.vd;.V 
cyfk; vd;W mwpKfg;gLj;jpdhu;. capupd tho;f;ifapd; Kf;fpa 
nray;fs; (tsu;rpij khw;wk;> nkhopahf;fk;> gpsTWjy; Nghd;w ,d;Dk; 
gpw) midj;Jk; Mu;.vd;.Vit Rw;wpNa eilngWfpd;wd vd;gjw;F 
jw;NghJ Njitahd mstpw;F rhd;Wfs; cs;sd.  kugZg;nghUs;> 
tpidA+f;fp Mfpa ,uz;lhfTk; nrayhw;wf;$ba jpwd; nfhz;ljhf 
Mu;.vd;.V ,Uf;fpwJ.  capupa kz;lyj;jpd; gy capu;Ntjpa 
tpidfSf;F Mu;.vd;.V tpidA+f;fpahf nray;gLfpwJ.  ,j;jifa 
tpidA+f;fp Mu;.vd;.VTf;F epiyg;Gj; jd;ik FiwthfNt ,Uf;fpwJ.  
,jdhy;> rpy Ntjpg;nghUs; khw;wq;fSld; ,ij tpl mjpf epiyg;Gj; 
jd;ik nfhz;l> b.vd;.V gupzkpj;jJ.  ,ul;il jpUFRoy; mikg;igf; 
nfhz;l b.vd;.V epug;Gf; $W ,iofshy; Mf;fg;gl;bUg;gjhYk;> 
gOJePf;f gz;gpd; Njhw;wj;jhYk;> khw;wq;fis vjpu;j;J epw;Fk; 
Mw;wiyg; ngw;Ws;sJ.  rpy Mu;.vd;.V %yf;$Wfs;> b.vd;.VTld; 
gpize;J> kugZf;fspd; ntspg;ghl;il newpg;gLj;Jfpd;w NtiyiaAk; 
nra;fpd;wd.  rpy itu];fs; Mu;.vd;.Vit kl;LNk kuGg; nghUshfg; 
gad;gLj;Jfpd;wd.  2006-y; Nehgy; gupR ngw;w> Md;l;upA igau; kw;Wk; 
fpNuf; nky;Nyh MfpNahu;> capu;fspd; Ntjpapaypy; nray;kpF 
cl;nghUshf Mu;.vd;.V ,Uf;fpwJ vd fUjpdu;.  Mu;.vd;.Vf;fspd; 
tiffs; kw;Wk; mtw;wpd; gq;F gw;wp gjpNdhuhk; tFg;G ghlE}ypy; 
tupthf tpsf;fg;gl;Ls;sJ. 
 
kugZg; nghUl;fspd; gz;Gfs; (b.vd;.V kw;Wk; Mu;.vd;.Vf;F ,ilNa) 
 

• n`u;N~ kw;Wk; Nr]; MfpNahu; jk; Nrhjidfs; %yk;> b.vd;.V jhd; 
kuGg; nghUshf nrayhw;WfpwJ vd fhl;bdhu;.  ,Ug;gpDk;> Gifapiy 
nkhirf; itu];> ghf;BupNah/Ng[; B , Nghd;w itu];fspy; Mu;.vd;.V 
kugZg; nghUshf nrayhw;WfpwJ.  xU %yf;$W kugZg;nghUshf 
nrayhw;w Ntz;Lnkd;why; mjw;fhd rpy gz;Gfs; Njitg;gLfpd;wd. 
mitahtd: 
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• jd;dpa ,ul;bg;ghjy;: jd;dpa ,ul;bg;ghff; $ba jpwd; ,Uf;f Ntz;Lk;.  
epug;Gjy; kw;Wk; fhuz ,izfs; cUthjy; tpjpfspd;gb> ,U tif 
epAf;spf; mkpyq;fSf;Fk; (Mu;.vd;.V kw;Wk; b.vd;.V) Neub efyhf;f 
jpwDz;L.  Gujj;jpw;F ,g;gz;G fpilahJ. 
 

• epiyg;Gj; jd;ik: fl;likg;G kw;Wk; Ntjpj;jd;ik Mfpatw;wpy; 
epiyg;Gj; jd;ik Ntz;Lk;.  capupdj;jpd; taJ> tho;f;if Row;rp 
epiyfs; kw;Wk; khWk; clw;nraypay; nraw;ghLfs; Mfpatw;why; 
ghjpf;fg;glhj epiyg;Gj; jd;ikia kugZg;nghUs; ngw;wpUf;f Ntz;Lk;.  
fpup/g;gpj;jpd; Njhw;wkhw;wf; Nfhl;ghl;by; kuGg;nghUspd; Kf;fpakhd 
gz;G epiyg;Gj; jd;ik vd;gjw;fhd njspthd rhd;Wfs; cs;sd.  
ghf;Bupahit nfhy;yf;$ba ntg;gk;$l kuGg; nghUspd; rpy gz;Gfis 
mopg;gjpy;iy.  b.vd;.Vtpd; ,U ,iofSk; epug;Gf; $Wfisf; 
nfhz;lit.  mtw;iw ntg;gj;jhy; gpupj;jhYk;> kPz;Lk; ,ay;G #oypy; 
,ize;J tpLfpd;wd.  NkYk;> Mu;.vd;.Vtpy; cs;s xt;nthU 
epAf;spNahilLtpYk; 2’ epiyapy; OH FO ,Uf;fpwJ.  ,J vjpu; 
tpidGupAk; FOthFk;.  Mjyhy; vspjpy; rpijfpwJ.  mjdhy;jhd; 
Mu;.vd;.Vit tpidA+f;fpahfTk; vjpu; tpidahw;wpahfTk; mwpfpNwhk;.  
Mu;.vd;.Vit xg;gpLifapy;> Ntjpapay; uPjpahf b.vd;.V mjpf epiyg;Gj; 
jd;ikiaAk; Fiwhtd vjpu; tpidahw;Wk; gz;igAk; ngw;Ws;sJ.  
ANurpYf;F gjpyhf ijkpd; ,Ug;gJ b.vd;.Vtpd; epiyg;Gj; jd;ikf;F 
$Ljy; cWjpiaj; jUfpd;wJ.  
 

• jfty; Nrkpg;G: kuGg;nghUs;> nkz;lypd; gz;Gfs; tbtpy; jd;id 
ntspg;gLj;jpf; nfhs;Sk; jpwd; ngw;wpUf;f Ntz;Lk;.  Mu;.vd;.Vit 
nghWj;j mstpy;> Guj cw;gj;jpf;fhd jfty;fisj; jUtjpy; Neubahf 
gq;Nfw;gjhy; gz;Gfis ntspg;gLj;JtJ vspjhdjhFk;.  Mdhy;> 
b.vd;.V. Guj cw;gj;jpf;F Mu;.vd;.Vit rhu;e;Nj ,Uf;fpwJ.  b.vd;.V 
kw;Wk; Mu;.vd;.V Mfpa ,uz;LNk kugZg;nghUs;fs; jhd;> Mdhy; 
b.vd;.V mjpf epiyg;Gj;jd;ik nfhz;ljhy;> kuGj; jfty;fis Nrkpf;f 
KbAk;.  Mu;.vd;.V mj;jifa kuGj; jfty;fis flj;Jk;. 
 

• jpBu; khw;wk; %yk; khWghLfs;: kuGg;nghUl;fs;> jpBu;khw;wj;jpw;F Ml;gl 
Ntz;Lk;.  b.vd;.V kw;Wk; Mu;.vd;.V Mfpa ,uz;LNk jpBu; khw;wkilAk; 
jpwd; ngw;wit.  ,jpy;> epiyg;Gj; jd;ik Fiwthf cs;sjhy; 
Mu;.vd;.V vspjpy; Ntfkhf jpBu; khw;wkilfpwJ.  ,t;thNw> Mu;.vd;.V 
kuGj; njhFjpiaAk; FWfpa tho;ehisAk; nfhz;l itu];fs; Ntfkhf 
jpBu; khw;wkilfpwJ.  ,t;thNw> Mu;.vd;.V kuGj; njhFjpiaAk; FWfpa 
tho;ehisAk; nfhz;l itu];fs; Ntfkhf jpBu; khw;wkile;J> 
gupzkpf;fpd;wd.  Nkw;fz;l fUj;Jf;fspd; mbg;gilapy; ghu;j;jhy;> 
Mu;.vd;.V kw;Wk; b.vd;.V Mfpa ,uz;LNk kugZg; nghUshf 
gzpahw;Wk; jpwd; ngw;witNa> vd;whYk; b.vd;.Vtpy; epiyg;Gj; jd;ik 
mjpfk; vd;gjhy;> kuGj; jfty;fis Nrkpf;f mjw;F mjpf Kd;Dupik 
jug;gl;Ls;sJ. 
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b.vd;.V jpUFr; Roypd; nghjpT 
 

• xU ghY}l;bapd; nry;ypy; cs;s b.vd;.Vtpd; ,ul;iltl jpUFRoypy;> 
mLj;jLj;Js;s fhu ,izfSf;fpilNaahd ,ilntsp 0.34nm(0.34x10-

9m) MFk;.  nkhj;j fhu ,izfspd; vz;zpf;ifia ,t;tpilntsp 
msthy; ngUf;fpdhy; (6.6x10-9x0.34x10-9m/bp), tUk; xU ,ul;iltl 
jpUFr;Roypd; ePsk; Vwj;jho 2.2kP MFk;.  (b.vd;.Vtpd; ,ul;il tl 
jpUFr;Roypd; nkhj;j ePsk; = nkhj;j fhu ,izfspd; vz;zpf;if x 
mLj;jLj;Js;s fhu ,izfSf;F ,ilNaahd  ,ilntsp).  v.Nfhiy 
ghf;Bupahtpy; cs;s b.vd;.Vtpd; ePsk; Vwj;jho 1.36 kp.kP vdpy;> mjpy; 
cs;s fhu ,izfspd; 4x106 kP (1.36x103 kP/0.34x10-9) MFk;.  khjpup 
ghY}l;b cl;fUtpd; msit (Vwj;jho 10-6 kP) tpl b.vd;.Vtpd; ,ul;il 
tl jpUFr;Roypd; ePsk; kpf mjpfk;.  xU nry;Yf;Fs; ,t;TsT 
ePskhd b.vd;.V ghypku; vt;thW nghjpj;J itf;fg;gl;Ls;sJ? 
 

• kugZf;fis jd;dfj;Nj itj;Js;s FNuhNrhk;fs;> xU 
jiyKiwapypUe;J ,d;ndhU jiyKiwf;F gy;NtW gz;Gfis 
flj;Jfpd;wd.  L g;uh (1965) vd;gtu; xw;iw ,io khjpup(U nineme) 
xd;iw Kd;nkhope;jhu;.  mjd;gb ANfupNahl;Lfspy;> ePz;l RUs; jd;ik 
nfhz;l %yf;$whd xw;iw ,io b.vd;.V khjpup `p];Nlhd; 
Gujq;fSld; ,ize;Js;sd.  ghf;Bupaq;fis tpl> jhtuq;fspYk; 
tpyq;FfspYk; mjpfkhd b.vd;.V nghUs; cs;sJ.  vdNt nry;ypd; 
cl;fUTf;Fs; nghUe;Jtjw;Nfw;g gy kbg;Gfshf;fg;gl;L 
itf;fg;gl;Ls;sd.  v.Nfhiy Nghd;w GNuhNfupNahl;Lfspy;  njspthd 
cl;fU fpilahJ vd;whYk; b.vd;.V nry;ypDs; rpjwp fhzg;gLtjpy;iy.  
vjpu;kiw kpd;jd;ik nfhz;l rpy Gujq;fNshL ,ize;J ‘epAf;spaha;L 
(Nucleoid)’ vDk; gFjpapy; fhzg;gLfpd;wd.  ,g;gFjpapy; Gujj;jhy; 
fl;lg;gl;Ls;s b.vd;.V gy ngupa kbg;G tisaq;fshf cs;sd.  
GNuhNfupNal;Lfspd; b.vd;.V Vwj;jho tl;l tbtkhdJ.  NkYk; mjpy; 
FNuhNkl;bd; miog;G ,y;yhjjhy; mit [PNdh/Nghu; (Genophore) 
vd;W miof;fg;gLfpd;wd. 
 
b.vd;.V ,Wf;fkhjy; m) b.vd;.V  M) epA+f;spNahNrhk;fs; kw;Wk; 
`p];Nlhd;fs;  ,) FNuhNkl;bd; ,io  <) RUz;l FNuhNkl;bd; ,io  
c) RUz;l ,io  C) nkl;lhepiy FNuhNkbl; 

• A+NfupNahl;Lfspy; mjpf rpf;fyhd mikg;G fhzg;gLfpwJ.  
njhlu;r;rpahd kPs;Njhd;W myFfshd epAf;spNahNrhk;fshy; 
(Nucleosomes) FNuhNkl;bd; cUthf;fg;gl;Ls;sJ.  
epA+f;spNahNrhkpw;fhd khjpupia Nfhu;d;ngu;f; (Kornberg) vd;gtu; 
Kd;nkhope;Js;shu;.  mjpy; H2A,  H2B, H3 kw;Wk; H4 vDk; ehd;F 
`p];Nlhd; Gujq;fspd; ,uz;L %yf;$Wfs; tupirahf mike;J vl;L 
%yf;$Wfis cila myif cUthf;Ffpd;wd.  ,t;tyfpw;F 
`p];Nlhd; vz;kk; (Histone Octamere) vd;W ngau;.  Neu;kiw 
kpd;jd;ik nfhz;l `p];Nlhd; vz;kj;ij Rw;wp> vjpu;kiw kpd;jd;ik 
nfhz;l b.vd;.V ciwahf mike;J epAf;spNahNrhk; vDk; mikg;ig 
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cUthf;FfpwJ.  khjpup epAf;spNahNrhk;  xd;wpy; b.vd;.V ,ul;il tl 
jpUF Row;rpapd; 200 fhu ,izfs; mlq;fpAs;sd.  `p];Nlhd; vz;kk; 
neUf;fkhf mike;J> epAf;spNahNrhkpd; ntspg;Gwj;jpy; b.vd;.V #o;e;J 
RUshff; fhzg;gLfpwJ.  mLj;jLj;Js;s epAf;spNahNrhk;fis> 
nehjpfspd; cjtpAld; ,izg;G b.vd;.Vf;fs; ,izfpd;wd.  
`p];Nlhd; vz;kj;ijr; Rw;wp b.vd;.V ,U KOikahd jpUFfis 
cUthf;fpAs;sd.  ,uz;L jpUFfisAk; H1 %yf;$W (,izg;G 
b.vd;.V) %LfpwJ.  H1 ,y;yhj epiyapy; FNuhNkl;bd; kzpNfhu;j;j 
khiyiag; Nghy Njhd;WfpwJ.  ,t;tikg;gpd; ve;j ,lj;;jpYk; b.vd;.V 
cl;nry;yTk;> epAf;spNahNrhik tpl;L ntspNawTk; KbAk;.  xU 
epAf;spNahNrhkpd; H1, mLj;Js;s epAf;spNahNrhkpd; H1 cld; 
tpidGuptjhy; ,io> NkYk; kbfpwJ.  ,ilepiyapy; cs;s 
cl;fUtpd; FNuhNkl;bd; ,io kw;Wk; Fd;wy; gpuptpd; Nghjhd 
FNuhNkhNrhk; Mfpatw;wpd; tpl;lk; 200nm Kjy; 300nm tiu ,Uf;Fk;.  
,J nrayw;w FNuhNkl;bd; MFk;.  epAf;spNahNrhkpd; kbg;gpypUe;J 
Njhd;Wk; 30nm ePsKs;s ,io> xU Rw;Wf;F MW epAf;spNahNrhikf; 
nfhz;l tupr;RUsikg;igj; (Solenoid) Njhw;Wtpf;fpwJ.  ntt;NtW H1 
%yf;$WfSf;F ,ilNaahd tpidahy; ,t;tikg;G epiyg;Gj; 
jd;ikiag; ngWfpwJ.  jw;NghJ b.vd;.V tupr;RUs; mikg;Gld; Rkhu; 
40 kbg;Gfisf; nfhz;L nghjpf;fg;gLfpwJ.  FNuhNkhNrhk; mikg;gpd; 
cau;gbepiyapd; tupirf;fpukk; jug;gl;Ls;sJ.  NkYk; cau;epiy 
FNuhNkl;bd; nghjpTf;F $Ljyhd Gujj; njhFjpfs; Njitaha; 
cs;sd.  ,g;Gujq;fs;> `p];Nlhdw;w FNuhNkhNrhk; Gujq;fs;  (Non-
hostone chromosomal proteins – NHC) vdg;gLfpd;wd. khjpup 
cl;fUtpy;> FNuhNkl;bdpd; rpy gFjpfs; jsu;thf nghjpf;fg;gl;Ls;sd.  
(Fiwthd epwNkw;gp) ,jw;F AFNuhNkl;bd; vd;W ngau;.  ,Wf;fkhf 
nghjpf;fg;gl;l (mlu;epwNkw;gug;gp) FNuhNkl;bd; gFjp 
n`l;bNuhFNuhNkl;bd; vdg;gLk;.  AFNuhNkbdpy; gbnaLj;jy; epfo;T 
jPtpukhf epfOk; Mdhy; n`l;bNuhFNkbdpy; gbnaLj;jy; epfo;tjpy;iy. 
 
b.vd;.V ,ul;bg;ghjy; 
 

• nry;Row;rpapd; S-epiyapd; NghJ b.vd;.V ,ul;bg;ghjy; epfo;fpwJ.  
,ul;bg;ghjypd; NghJ> xt;nthU b.vd;.V %yf;$Wk;> xd;Wf;nfhd;W xj;j 
jd;ik nfhz;l ,uz;L ,iofisj; jUfpd;wd.  ,it ngw;Nwhupd; 
,iofisAk; xj;jpUf;fpd;wd.  b.vd;.V ,ul;bg;ghjy; njhlu;ghf %d;W 
Nfhl;ghLfs; Kd;nkhopag;gl;Ls;sd.  mitahtd: gioad fhj;jy; 
Kiw ,ul;bg;ghjy;> rpjwy; Kiw ,ul;bg;ghjy; kw;Wk; ghjp gioad 
fhj;jy; Kiw ,ul;bg;ghjy;. 
 

• gioad fhj;jy; ,ul;bg;ghjypy;> %y ,ul;il tl jpUFr;Roy; 
thu;g;GUthfg; gzpahw;WfpwJ.  %y %yf;$Wfs; ghJfhf;fg;gl;L> 
KOJk; Gjpjhd ,U ,iofshf b.vd;.V %yf;$Wfs; cw;gj;jp 
nra;ag;gLfpd;wd.  rpjwy; Kiw ,ul;bg;ghjypy;> %y %yf;$W gy 
Jz;Lfshf cile;J> xt;nthU Jz;lKk; thu;g;GUthf nray;gl;L 
mjw;F <lhd ,iofis Gjpjha; cUthf;Ffpd;wd.  ,Wjpahf ,uz;L 
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Gjpa %yf;$Wfs; cUthfpd;wd mjpy; gioa kw;Wk; Gjpa Jz;lq;fs; 
,ize;NjAs;sd. 
 

ghjp gioad fhj;jy; - b.vd;.V ,ul;bg;ghjy; Kiw 
 
• 1953y; thl;rd; kw;Wk; fpupf; MfpNahu;> ghjp gioad fhj;jy; Kiw 

,ul;bg;ghjiy Kd;nkhope;jdu;.  ,J b.vd;.Vtpd; khjpup tbtj;ij 
mbg;gilahff; nfhz;ljhFk;.  b.vd;.Vtpd; ,U ,iofSk; xU 
KidapypUe;J njhlq;fp gpupaj; njhlq;Ffpd;wd.  ,e;epfo;tpd; NghJ 
i`l;u[d; gpizg;Gfs; cilfpd;wd.  ,t;thW gpupf;fg;gl;l xt;nthU 
,ioAk;> Gjpa ,ioapd; thu;g;GUthf nray;gLfpwJ.  ,jd; 
njhlu;r;rpahf cUthFk; ,uz;L ,ul;il jpUFr;Roy; ,iofs; 
xt;nthd;wpYk; thu;;g;GUthf nray;gl;l xU ngw;Nwhu; (gioa) ghyp 
epAf;spNahilL rq;fpyp ,ioAk; xU Gjpa epfnuhj;j ghyp 
epAf;spNahilL rq;fpyp ,ioAk; xU Gjpa epfnuhj;j ghyp 
epAf;spNahilL rq;fpyp ,ioAk; cs;sd.  
 

b.vd;.V ,ul;bg;ghjYf;fhd Nrhjid top cWjpahf;fk; 
 

• nknry;nrd; kw;Wk; ];lhy; MfpNahu; 1958-y;> b.vd;.V ,ul;bg;;ghjy; 
topKiwfis tbtikj;jdu;.  ,t;tbtikg;gpd; %yk;> ghjp gioad 
fhj;jy; kw;Wk; rpjwy; Kiwfis NtWgLj;jpg; ghu;f;fTk; Kad;wdu;.  
,r;Nrhjidapd; NghJ v.Nfhiy ghf;Bupahtpd; ,U FOf;fis 
Clfj;jpy;> jdpj;jdpahf gy jiyKiwfSf;F tsu;j;jdu;.  fd 
iel;u[d; INrhNlhg;ghd 15N mlq;fpa iel;u[d; INrhNlhg;ghd 14N 
mlq;fpa Clfj;jpy; ,d;ndhU FOTk; gy njhlu; jiyKiwfshf 
tsu;f;fg;gl;ld.  ,Wjpapy;> fd iel;u[dpy; tsu;e;j ghf;Bupahf;fspd; 
b.vd;.V tpy; 15Nk;> ,yF iel;u[dpy; tsu;e;jitfspy; 14N kl;LNk 
,Ue;jd.  15N I 14N ypUe;J NtWgLj;jp mwpa rPrpak; FNshiuL (Crcl) 
mlu;j;jp NtWghl;L ika tpyf;FRow;rpf;F (Cesium chloride density 
gradient centrifugation) cl;gLj;jg;gLfpwJ.  ,r;nraw;ghl;bd; NghJ> ,U 
nry; FOf;fspypUe;J gpupj;njLf;fg;gl;l fd kw;Wk; ,yF b.vd;.Vf;fs; 
,U jdpj;jdp gl;ilfshfg; gbe;jd. (fyg;G b.vd;.V). 
 

• gpwF fd iel;u[d; (15N) tsu;g;gpypUe;J> ghf;Bupahf;fs;> mk;Nkhdpak; 
FNshiuL (NH4Cl) kl;LNk cs;s Clfj;jpw;F khw;wg;gl;L> mjpypUe;J 
xt;nthU 20 epkpl ,ilntspapy; khjpupfs; vLf;fg;gl;ld.  Kjy; 
,ul;bg;ghjYf;Fg; gpwF gpupj;njLf;fg;gl;l b.vd;.V gl;il> ,jw;F Kd;G 
gbe;j fd kw;Wk; ,yF gl;ilfSf;F ,ilapy; mike;jJ.  ,uz;lhk; 
,ul;bg;ghjYf;Fg; gpwF (40 epkplq;fSf;Fg;gpd;) gpupj;njLf;fg;gl;l 
b.vd;.V> ,k;Kiw ,U gl;ilfshf gbe;jJ.  xd;W ,yF gl;il 
epiyapYk; kw;nwhd;W ,ilepiyapYkha; ,Ue;jd.  ,k;KbTfs;> 
thl;rd; kw;Wk; fpupf; MfpNahupd; ghjp gioad fhj;jy; ,ul;bg;ghjy; 
Nfhl;ghl;bid nka;g;gpj;jd. 
 

nehjpfSk; ,ul;bg;ghjy; KiwAk; 
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nknry;nrd; kw;Wk; ];lhy; gupNrhjid top/%yk; ghjp gioad fhj;jy; 
Kiwia cWjp nra;jy; 

 
• GNuhNfupahl;Lfspy; ,ul;bg;ghjYf;fhf %d;W tifahd b.vd;.V 

ghypnkNu]; nehjpfs; Njitg;gLfpd;wd.  (b.vd;.V ghypnkNu]; I, II 
kw;Wk; III).  ,tw;wpy; b.vd;.V ghypnkNu]; III vDk; nehjp ,ul;bg;ghjypy; 
kpf Kf;fpa gq;fhw;WtjhFk;.  ‘Nfhu;d;ngu;f; nehjp’ vd;W miof;fg;gLk; 
b.vd;.V.ghypnkNu]; I kw;Wk; b.vd;.V.ghypnkNu]; II Mfpait b.vd;.V 
gOJ ePf;fj;jpy; gq;fhw;Wgit MFk;.  ANfupNahl;Lfspy; Ie;J 
tifahd b.vd;.V ghypnkNu];fs; cs;sd.  ,it FWfpa fhyj;jpy; 
Gjpa ,ioapd; 3’ OH- ,lj;jpy; epA+f;spNahilLfspd; gy;gbahf;fy; 
epfo;tpy; tpid khw;wpahf nray;gLfpd;wd. 4x106bp ePsKs;s 
v.Nfhiyapy;> ,ul;bg;ghjy; epfo;T> 38 epkplq;fspy; KOik ngWfpwJ.  
kpf NtfkhfTk;> Jy;ypakhfTk; eilngWk; ,ul;bg;ghjy; epfo;tpy; rpW 
gpio Vw;gl;lhYk; mJ jpBu;khw;wj;jpw;F top tFf;Fk;.  ,Ug;gpDk;> 
epAf;spNar]; vDk; nehjpfs; ,j;jifa gpiofis rPu;gLj;j 
cjTfpd;wd.  ,e;j gy;gbahf;f (Polymerization) epfo;Tf;F> b-Mf;]p-
epAf;spNahilL-biugh];Ngl;> jsg;nghUshf nrayhw;wp Njitahd 
Mw;wiy mspf;fpwJ. 
 

• ,ul;bg;ghjYf;fhd ,lj;jpypUe;J (mjhtJ njhlf;f ,lk; (Initiation 
site)) ,ul;bg;ghjy; njhlq;FfpwJ.  GNuhNfupNahl;Lfspy; ‘njhlf;f ,lk;’ 
vd;gJ xd;W kl;LNk.  Mdhy;> ngupa mstpyhd b.vd;.V %yf;$Witf; 
nfhz;l ANfupNahl;Lfspy;> gy njhlf;f ,lq;fs; (replicons) 
fhzg;gLfpd;wd.  b.vd;.Vtpd; ePskhd ,U ,iofSk; KOtJkhf xNu 
Neuj;jpy; ,ul;bg;ghjYf;F gpupa tha;g;gpy;iy.  Vnddpy;> mjw;fhd 
Mw;wy; Njit mjpfk;.  vdNt> b.vd;.V jpUFr;Roypy; rpW jpwg;gpd; top 
,J njhlq;FfpwJ.  ,j;jpwg;gpw;F ‘,ul;bg;ghjy; gpsT’ (Replication 
fork) vd;W ngau;.  b.vd;.Vtpd; RUs; ePf;fj;ij b.vd;.V n`ypNf]; 
(DNA helicase) vDk; nehjp nray;gLj;JfpwJ.  ,t;thW xU ,ioapd; 
3’      5’ jpir nfhz;l thu;g;GU ,ioapy;> ,ul;bg;ghjy; njhlu;r;rpahf 
eilngWk;.  ,t;tpiof;F njhlu; ,io my;yJ topfhl;L ,io vd;W 
ngau;.  kw;nwhU 3’       5’ jpir nfhz;l ,ioapd; ,ul;bg;ghjy; 
njhlu;r;rp mw;wjhFk;.  ,t;tpiof;F njhlu;r;rpaw;w ,io my;yJ 
gpd;jq;F ,io (lagging strand) vd;W ngau;.  gpd; jq;F ,ioahy; 
cUthf;fg;gl;l njhlu;r;rpaw;w Gjpa Jz;lq;fis (xNfrhfp Jz;lq;fs;) 
b.vd;.V. ypNf]; nehjp xd;wpizf;fpwJ. 
 

• ,g;gpsT ,U vjpu;j;jpirfspy; efu;fpwJ.  ,jdhy; cUthf;fg;gLk; Gjpa 
epug;G epAf;spNahilLfSld;> b.vd;.V ghypnkNu]; nehjpahy; 
,izjpwd; gpizg;G (Covalent bond) nfhz;L gpizf;fg;gLfpd;wd.  
Gjpa ,ioapd; cUthf;fk; njhlq;f Mu;.vd;.Vtpd; rpW gFjpahd> 
njhlf;f ,io (Primer) Njitg;gLfpwJ.  njhlf;f ,io Kjypy; 3’-
OH Kidapd; kPJ upNgh epAf;spNahilL tupiria cUthf;fpa gpd;du; 
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b.Mf;]p upNgh epAf;spNahilLfs; Nru;f;fg;gLfpd;wd.  Mu;.vd;.V 
njhlf;f ,io ,Wjpapy; ePf;fg;gLtjhy;> Gjpa b.vd;.V ,ioapy; rpW 
,ilntsp Vw;gLfpwJ.   b.vd;.V ghypnkNu]; nehjpapd; Gw epAf;spNa]; 
(exnuclease) tif nray;ghl;bdhy;> 5’ Kidapy; ,it xd;wd; gpd; 
xd;whf ePf;fg;gLfpd;wd.   
 

,ul;bg;ghjy; Kiw ,ul;bg;ghjy; gpsit fhl;Lfpd;wJ. 
 

• ,Wjpapy;> vy;yh epAf;spNahilLfSk; mtw;Wf;Fupa ,lj;jpy; epiyj;j 
gpd;> b.vd;.V. ypNf]; nehjpahy; ,ilntspfs; %lg;gLfpd;wd. 
 

• ,ul;bg;ghjypd; njhlf;f ,lj;jpy;> n`ypNf]; kw;Wk; 
NlhNghINrhnkNu]; nehjpfs; (b.vd;.V. ifNu];) b.vd;.Vtpd; RUis 
ePf;fp> ,U ,ioiaAk; gpupj;J ‘Y’ tbt mikg;ghd> ‘,ul;bg;ghjy; 
fitia’ Njhw;Wtpf;fpd;wd.  xt;nthU njhlf;fj;jpYk; ,uz;L 
‘,ul;bg;ghjy; fitfs;’ cz;L.  b.vd;.Vtpd; ,U ,iofSk; vjpu; 
mikg;igf; nfhz;lit.  Gjpa ,ioapd; 5’       3’ jpirapy; Gjpa 
epAf;spNahilLfis Nru;f;Fk; tpidf;F b.vd;.V.ghypnkNu]; kl;LNk 
tpidahw;wpahfr; nray;gLfpwJ.  mJ 3’ epiy fhu;gdpy; 
epAf;spNahilLfis ,izf;fpd;wJ. 
 

gbnaLj;jy; (Transcription) 
  

• %yf;$W capupaypd; ikaf;fUj;ij (Central dogma)  gpuhd;rp]; fpupf; 
vd;gtu; cUthf;fpdhu;.  mjd;gb> kugpay; jfty;fs; fPo;f;fz;lthW 
flj;jg;gLfpd;wd.  
 

 
 

• b.vd;.V. tpd; xU ,ioapypUe;J Mu;.vd;.V ,iof;F nra;jpfs; 
efnyLf;fg;gLk; nray;KiwfNs gbnaLj;jy; vdg;gLk;.  b.vd;.V rhu;e;j 
Mu;.vd;.V ghypnkNu]; vd;w nehjpapd; Kd;dpiyapy; ,e;epfo;r;rp 
eilngWfpwJ.  Mu;.vd;.Vit kuGg;nghUshff; nfhz;l 
nul;Nuhitu];fspy; ,j;jfty; Xl;lk; (m) gha;T jiyfPohf eilngWk;.  
(v.fh. HIV).  jiyfPo; gbnaLj;jy; %yk; Mu;.vd;.V> b.vd;.Vit 
cUthf;FfpwJ.  gpd; J}J Mu;.vd;.Vthf gbnaLf;fg;gl;L> 
nkhopngau;j;jy; %yk; GujkhfpwJ. 
 

• kugZf;fs;> jq;fspd; gz;Gfis ntspg;gLj;jpdhy; kl;LNk xU nry; 
jpwDld; nray;gl KbAk;.  mjhtJ> Gujk; my;yJ Mu;.vd;.V 
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%yf;$Wfs; nghd;w kugZ nghUl;fs; cUthf;fg;gl Ntz;Lk;.  
kugZtpypUe;J Gujj;jpw;fhd jfty;fis FwpaPlhfr; nry;Yf;Ff; 
nfhz;Lnry;Yk; Mu;.vd;.Vit J}J Mu;.vd;.V (mRNA) vd;wiof;fg;gLk;.  
kugZ gbnaLf;fg;gl Ntz;Lnkd;why;> ,ul;ilj; jpUFr;Royikg;Gf; 
nfhz;l b.vd;.Vtpd; ,iofs; jw;fhypfkhfg; gpupa Ntz;Lk;.  gpd; 
b.vd;.V tpd; xU thu;g;GU ,ioapypUe;J Mu;.vd;.V ghypnkNu]; 
nehjpapd; cjtpAld; Mu;.vd;.V cw;gj;jp nra;ag;gl Ntz;Lk;.  ,e;nehjp 
kugZtpd; Muk;gj;jpy; b.vd;.VTld; ,ize;J> jpUFr;Roy; mikg;ig 
jpwf;fpwJ.  ,Wjpapy; Mu;.vd;.V %yf;$W cw;gj;jpahfpwJ.  
Mu;.vd;.Vtpd; epAf;spNahilLfs;> mJ cUthd b.vd;.V thu;g;GU 
,ioapd; epfnuhj;j mikg;ghFk;. 
 

• gbnaLj;jypd; NghJ b.vd;.V tpd; ,U ,iofSk; 
gbnaLf;fg;gLtjpy;iy.  ,jw;F ,uz;L fhuzq;fs; cz;L. 
 
1. ,U ,iofSNk thu;g;GUthf nrayhw;WNkahdhy; Mu;.vd;.Vtpw;fhd 

FwpaPL ,uz;bYk; ntt;NtW tupirapy; ,Uf;Fk;.  ,jdhy; Gujj;jpd; 
mkpNdh mkpy tupirapYk; ghjpg;G Vw;gLk;.  ,jdhy; b.vd;.Vtpd; xU 
gFjpapypUe;J ,U NtW Gujq;fs; cw;gj;jpahfp kuGj; jfty; gupkhw;w 
epfo;Kiwapy; rpf;fy; Vw;gLfpd;wJ.   
 

2. ,U tpj Mu;.vd;.V %yf;$Wfs; xNu Neuj;jpy; cw;gj;jpahFNkahdhy;> 
Mu;.vd;.Vtpd; ,U ,iofSk; xd;Wf;nfhd;W epfnuhj;jjhf ,Uf;Fk;.  
,jdhy; Gujj;jpd; mkpNdh mkpy tupirapYk; ghjpg;G Vw;gLk;.  
,jdhy; b.vd;.Vtpd; xU gFjpapypUe;J ,U NtW Gujq;fs; 
cw;gj;jpahfp kuGj; jfty; gupkhw;w epfo; Kiwapy; rpf;fy; 
Vw;gLfpd;wJ. 

 
gbnaLj;jy; myF kw;Wk; kugZ 

 
• gbnaLj;jy; myF %d;W gFjpfshy; tiuaWf;fg;gl;Ls;sJ.  mit 

Cf;Ftpg;ghd;> mikg;G kugZ kw;Wk; epiwtp MfpadthFk;.  
5’Kidianahl;b Cf;Ftpg;ghd; mike;Js;sJ.  Mu;.vd;.V ghypnkNu]; 
nehjpf;fhd gpizg;G ,lj;ij mspf;Fk; b.vd;.V njhlNu Cf;Ftpg;ghd; 
MFk;.  gbnaLj;jy; myfpy; Cf;Ftpg;ghd; ,Ug;gjhy; jhd;> ghu;g;GU 
kw;Wk; FwpaPl;L ,iofs; njspthfpd;wd.  FwpaPl;L ,ioapd; 3’ 
Kidapy; epiwtp gFjp mike;Js;sJ.  mjw;Nfw;g> mjpy;> Mu;.vd;.V. 
ghypnkNu]pd; nray;ghLfis epWj;jpitf;Fk; b.vd;.V tupiraikg;G 
fhzg;gLfpwJ.  A+NfupNahl;Lfspy;> Cf;Ftpg;ghd; gFjpapy; mjpf 
vz;zpf;ifapyhd mbidd; (A) kw;Wk; ijkpd; (T) Mfpait cs;sd.  
,g;gFjp “lhlh ngl;b” (TATA Box) my;yJ “Nfhy;l;ngu;f;-N`hf;nd]; 
ngl;b” (Goldberg-Hogness box) vd;W miof;fg;gLfpwJ.  
GNuhNfupNahl;Lfspy; ,g;gFjpia> “gpupg;Ndh ngl;b” (Prinbnow box) 
vd;gu;.  Cf;Ftpg;ghidj; jtpu> A+NfupNahl;LfSf;F mjpfupg;ghd;fSk; 
Njitg;gLfpd;wd. 
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• gbnaLj;jy; myfpy; cs;s b.vd;.Vtpd; ,U ,iofSk; vjpnujpu; 
JUtj;Jtk; ngw;wit.  b.vd;.V rhu;e;j Mu;.vd;.V. ghypnkNu];> xU 
jpirapy; kl;LNk gy;gbahf;fk; nra;af; $bajhFk;.  thu;g;GUthf 
nray;gLk; ,t;tpio 3’→ 5’JUtj;Jtk; nfhz;l ,d;ndhU ,ioapy;> 
ijkpDf;F gjpy; ANurpy; cs;s Mu;.vd;.V tupirf; fhzg;gLk;.  
,t;tpio FwpaPl;L ,io vdg;gLk;. 
 

• mikg;G kugZf;fs;> ANfupNahl;Lfspy; cs;sJ Nghy 
NkhNdhrp];l;uhdpf; MfNth my;yJ GNuhNfupNahl;Lfspy; cs;sJ Nghy 
ghyprp];l;uhdpf; MfNth ,Uf;fyhk;.  ANfupNahl;Lfspy;> xt;nthU J}J 
Mu;.vd;.VTk; xU kugZit kl;Lk; jhq;fp cs;sd.  mjdhy; mit 
xw;iw Gujj;ij kl;LNk Fwpf;Fkhjyhy;> mJ NkhNdh];rp];l;uhdpf; 
J}J Mu;.vd;.VthFk;.  GNuhNfupNahl;Lfspy;> njhlu;Gila kugZf;fspd; 
$l;lkhd Xguhd;> FNuhNkhNrhkpy; mLj;jLj;J mikfpd;wd.  vdNt 
gbnaLj;jypd; NghJ mit $l;lkhf gbnaLf;fg;gl;L xw;iw J}J 
Mu;.vd;.Vit cw;gj;jp nra;fpd;wd.  vdNt> ,j;jifa J}J 
Mu;.vd;.Vf;fs; ghyprp];l;uhdpf; vd;W miof;fg;gLfpd;wd. 
 

• gbnaLj;jy; njhlq;Ftjw;F Kd;G> kugZtpd; Kd;gFjpapYs;s 
Cf;Ftpg;ghDld;> Mu;.vd;.V ghypnkNu]; gpizfpwJ.  GNuhNfupNahl;lhd 
ghf;Bupahtpd; Mu;.vd;.V ghypnkNu]py; ,U Kf;fpa cl;nghUl;fs; 
cs;sd.  mit ‘Kf;fpa nehjp’ kw;Wk; ‘rpf;kh Jiz myF’ 
MfpadthFk;.  Kf;fpa nehjp (1, kw;Wk;  ) Mu;.vd;.V cw;gj;jpf;Fk; 
Kf;fpakhdJ.  mijg;Nghy; rpf;kh Jiz myF Cf;Ftpg;ghd;fspd;  
mq;fPfhuj;jpw;F nghWg;ghFk;.  capupdq;fSf;F Vw;g> Cf;Ftpg;ghdpd; 
tupirapYk; khw;wk; fhzg;gLfpwJ.  Mu;.vd;.V ghypkNu]; b.vd;.V.it 
jpwg;gjhy; gbnaLj;jy; Fkpo; cUthfpwJ.  Cf;Ftpg;ghd; gFjpapy; 
Kd;efUk; Kf;fpa nehjp Mu;.vd;.Vit cw;gj;jp nra;J rpf;kh Jiz 
myif Cf;Ftpg;ghd; gFjpapNyNa tpl;L tpLfpwJ.  Mu;.vd;.Vtpy; 
nfhz;il Crp tisT mikg;ig cUthf;Fk; epiwtp tupirahy; 
kugZtpd; KbT Fwpf;fg;gLfpwJ.  ,t;thwhd epiwtpapd; Jiz 
myfpd;> KOikahd nray;ghl;bw;F mq;fPfhug; Gujkhd ‘Nuh’() 
Njitg;gLfpwJ. 
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gbnaLj;jy; epfo;Kiw 
 

• J}J Mu;.vd;.V (mRNA), flj;J Mu;.vd;.V (tRNA) kw;Wk; upNghNrhk; 
Mu;.vd;.V (rRNA) vd %d;W tifahd  Mu;.vd;.Vf;fs; 
GNuhNfupNahl;Lfspy; fhzg;gLfpd;wd.   
 

 
GNuhNfupNahl;Lfspy; gbnaLj;jy; eilngWk; tpjk; 

 
• nry;ypy; eilngWk; Guj cw;gj;jpf;F ,k;%d;W tif Mu;.vd;.Vf;fSk; 

NjitahapUf;fpd;wd.  J}J Mu;.vd;.V> thu;g;GUthfTk;> kugZtpd; 
Kf;fpaf;FwpaPl;ilg; gbg;gjw;Fk; mkpNdh mkpyq;fisf; nfhz;L 
tUtjw;Fk; gad;gLfpwJ.  flj;J Mu;.vd;.V nkhopngau;g;gpd;NghJ 
gad;gLfpwJ.  mikg;G kw;Wk; tpid khw;wpahf upNghNrhk; Mu;.vd;.V 
nray;gLfpwJ.  midj;J Mu;.vd;.V f;fspd; gbahf;f nray;fspd; 
tpidkhw;wpahf b.vd;.V rhu;e;j Mu;.vd;.V. ghypnkNu]; vDk; xw;iw 
nehjp kl;Lk; nray;gLfpwJ.  ,e;nehjp> Cf;Ftpg;ghDld; gpize;J 
gpd;G gbnaLj;jiy njhlq;fp itf;fpwJ.  gy; gbahf;f gpizg;G 
,lq;fNs Cf;Ftpg;ghd;fs; MFk;.  ,it epAf;spNahirL 
biugh];Ngl;il jsg;nghUshfTk;> epug;Gf;$W tpjpiag; gpd;gw;wp> 
ghypkNu];fis thu;g;GU rhu;e;j KiwapYk; gad;gLj;jpf; nfhs;fpd;wd.  
gbnaLj;jy; njhlq;fg;gl;lJk; epAf;spNahilLfis tsUk; Mu;.vd;.V 
NthL mLj;jLj;J ,izg;gjd; %yk; ghypnknu];> Mu;.vd;.V tpd; 
ePsj;ij mjpfupf;fpwJ.  kugZtpd; Kbtpy;> ghypnkNu]; epiwtpia 
milAk;NghJ Mu;.vd;.Vtpd; rpW gFjp kl;LNk nehjpAld; gpize;J 
fhzg;gLfpd;wJ.  Kbtpy; jdp Mu;.vd;.VTk; Mu;.vd;.V ghypnkNu]{k; 
cjpu;f;fg;gLfpd;wd.   
 

• njhlq;fp itj;jy;> ePl;Ljy; kw;Wk; Kbj;Jitj;jy; Mfpa %d;W 
gbepiyfspYk; Mu;.vd;.V. ghypnkNu]; vt;thW tpidkhw;wpahf  
nray;gLfpwJ vd;gj kpfg;ngupa tpdhthFk;.  Mu;.vd;.V ghypnkNu];> 
Mu;.vd;.V ePl;LjYf;F kl;LNk tpidkhw;wpahf nray;gLfpwJ.  
njhlf;fj;jpy; rpf;kh () TlDk;> epiwtpf;fhuzpahd ‘Nuh’ () TlDk; 
Mu;.vd;.V ghypnkNu]; ,ize;J nrayhw;wp gbnaLj;jypd; KiwNa> 
njhlf;Fjy; kw;Wk; Kbj;jy; epfo;Tfis epfo;j;Jfpd;wJ.  
,f;fhuzpfSldhd Mu;.vd;.Vtpd; njhlu;gpd; %yk; gbnaLj;jy; epfo;it 
njhlq;Ftjh? Kbg;gjh vd;Dk; jftiy Mu;.vd;.V ghypnkNu]; 
ngWfpwJ. 
 

• ghf;Bupahtpy; J}J Mu;.vd;.V nray;jpwd; ngw ve;j epfo;KiwAk; 
Njitapy;iy.  NkYk;> ghf;Bupahtpy; irl;NlhNrhy;> cl;fU Mfpa 
gpupTfs; ,y;iyahjyhy;> gbnaLj;jYk; nkhopngau;j;jYk; xNu ,lj;jpy;> 
xNu Neuj;jpy; eilngWfpwJ.  gy Neuq;fspy; J}J Mu;.vd;.V 
gbnaLj;jy; KbAk;Kd;Ng> nkhopngau;j;jy; njhlq;fptpLfpwJ.  Vnddpy;> 
gpw nry; cWg;GfspypUe;J kuGg;nghUl;fs; cl;fU rt;tpdhy; gpupf;fg;gl 
tpy;iy.  ,jd; tpisthfNt ghf;Bupahtpy; gbnaLj;jYk;> 
nkhopngau;j;jYk; ,ize;NjAs;sd.   
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• A+NfupNahl;Lfspd; cl;fUtpy; Fiwe;jJ %d;W tif Mu;.vd;.V. 
ghypnkNu];fs; fhzg;gLfpd;wd.  (nry; cl;nghUl;fspy; cs;s 
Mu;.vd;.V ghypnkNu];fs; ,y;yhky;) ,k;%d;W ghypnkNu];fSk; 
ntt;NtW gzpfisr; nra;fpd;wd.  Mu;.vd;.V ghypnkNu];-I, tRNA it 
(28S 18S 58S) gbnaLf;fpwJ.  Mu;.vd;.V ghypnkNu];-III flj;J Mu;.vd;.V> 
5S upNghNrhk; Mu;.vd;.V kw;Wk; SnRNA f;fis gbnaLf;fpwJ.   
 

A+NfupNahl;Lfspy; gbnaLj;jy; eilngWk; Kiw 
 
• Mu;.vd;.V ghypnkNu];-II, J}J Mu;.vd;.Vtpd; Kd;Ndhbahd hnRNA it 

(NtWgl;l jd;ikAila cl;fU Mu;.vd;.V) (Heterogenous RNA) 
gbnaLf;fpwJ.  ANfupNahl;Lfspy;> ntspg;ghl;L tupiraikg;gpd; 
FwpaPLfshd vf;]hd; (Exon) kw;Wk; tupiraikg;gpd; FwpaPLfsw;w 
,d;l;uhd; (Intron) Mfpatw;wpw;F> NkhNdhrp]l;uhdpf; mikg;G 
kugZf;fs; ,ilA+W nra;fpd;wd.  gpsj;jy; (Splicing) epfo;thy;> 
,d;l;uhd;fs; ePf;fg;gLfpd;wd.  hnRNA tpy; $Ljyhf mjd; 5’ 
Kidapy;> kPijy; FthNdhird; l;iugh];Ngl; ,izf;fg;gLfpwJ.  
,r;nray;Kiw fhg;Giwahf;fk; (Capping) vdg;gLfpwJ.  mNj 
Ntisapy; 3’ Kidapy;> mbidiyl; vr;rq;fs; (300-200PolyA) 
,izf;fg;gLfpd;wd.  ,e;epfo;T ‘thyhf;fk;’ (tailing) vdg;gLk;.  
,t;thwhd nray;KiwfSf;F Ml;gl;l hnRNA, jw;NghJ J}J Mu;.vd;.V 
vd miof;fg;gLfpwJ.  ,J cl;fUtpypUe;J nkhopahf;fj;jpw;fhf 
ntspNaw;wg;gLfpwJ. 
 

• GNuhNfupNahl;Lfspy;> A+NfupNahl;Lfspy; cs;sijg; Nghy kugZ 
gpsj;jy; gz;G ,y;iy.  xt;nthU vf;]hDk; Fwpg;gpl;l Ntiyiaf; 
nfhz;l xU ghypngg;ilLf;fhd FwpaPl;bid ngw;Ws;sd.  vf;]hd; 
tupiraikg;G> ,d;l;uhd; ePf;fk; Mfpait vspjpy; nefpo;e;J nfhLf;Fk; 
jd;ikAilaitahjyhy;> ghypngg;ilL Jiz myFf;fhd 
FwpaPLfisf; nfhz;l vf;]hd;> nray;kpF ,lkhfp gytopfspy; 
,ize;J Gjpa kugZf;fis cUthf;Ffpd;wd.  xNu kugZ> jd; 
vf;]hd;fis khw;WgpsT Kiwfspy; gy;NtW tpjkhf 
tupirg;gLj;Jtjd; tpisthf ntt;NtW tif Gujq;fis cw;gj;jp 
nra;fpd;wJ.  tpyq;Ffspy;> Gujk; kw;Wk; nray;ghLfspd; gy;tifj; 
jd;ikf;F ,J Kf;fpag; gq;fhw;WfpwJ.  A+NfupNahbf; kugZf;fs; 
Njhd;Wtjw;F Kd;Ngh my;yJ gpd;Ngh ,d;l;uhd;fs; Njhd;wpapUf;f 
Ntz;Lk;.  gpd;dhy; Njhd;wpapUg;gpd; A+NfupNahl; kugZf;fSf;Fs; 
vt;thW mJ cs;Nsw;wg;gl;lJ? jhdhfNt gpsTWk; jd;ik nfhz;l 
b.vd;.V tupiraikg;ig ,d;l;uhd;fs; ngw;W> fpilkl;l 
kugZkhw;wj;jpw;F  (capupfSf;F ,ilNaahd fpilkl;l kugZ 
khw;wk; - HGT) cjtp GupfpwJ.  GNuhNfupNahl; nry;fSf;fpilNa 
my;yJ GNuhNfupNahl;bypUe;J ANfupNahl;nry;fs; kw;Wk; A+NfupNahl; 
nry;fSf;fpilNaahd fpilkl;l kugZ khw;wk; epfoyhk;.  Gtpapy; 
cs;s capupfspd; gupzhkj;jpw;F fpilkl;l kugZ khw;wk; ngUk;gq;F 
Mw;wpAs;sJ vDk; Nfhl;ghLk; jw;fhyj;jpy; epytp tUfpwJ. 
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kugZf; FwpaPLfs; 
 

• kuGg;nghUshd kugZf;fs;> nry;ypy; kuGr; nra;jpfis 
itj;jpUg;gNjhL> mLj;j jiyKiwfSf;Fk; ,r;nra;jpfis 
flj;jf;$badthFk;.  b.vd;.V %yf;$Wfspy; ,k;kuGr; nra;jpfs; 
vt;thW itf;fg;gl;Ls;sd? b.vd;.V %yf;$Wfspy; FwpaPl;L Kiwapy; 
vOjg;gl;Ls;sjh? mt;thnwdpy; kugZf; FwpaPLfspd; jd;ik vd;d? 
vd;gjw;fhd Njly; mtrpakhfpwJ. 
 

• Gujnkhopahf;fk; Kf;Fwpaq;fs; tpjpia gpd;gw;WfpwJ.  J}J Mu;.vd;.V 
tpd; %d;W fhug;nghUl;fspd; tupir xU mkpNdh mkpyj;ij Fwpf;fpwJ.  
,t;thW Guj cw;gj;jpf;Fj;; Njitahd ntt;NtW tifahd 20 mkpNdh 
mkpyq;fSf;fhd FwpaPLfs; cz;L. 
 

• kugZf;FwpaPL vd;gJ kugZtpYs;s epAf;spNahilLfSf;F 
,ilNaahd njhlu;igAk; mit FwpaPL nra;Ak; mkpNdh 
mkpyq;fisAk; Fwpf;ff; $bajhFk;.  nkhj;jj;jpy; 64 Kf;Fwpaq;fSf;F 
tha;g;Gs;sd.  mjpy; 61 Kf;Fwpaq;fs; mkpNdh mkpyq;fisf; Fwpf;Fk;.  
kw;w %d;Wk; ghypngg;ilL rq;fpypapd; KbTf;fhd epiwT 
Kf;Fwpaq;fshFk;.  nkhj;jj;jpy; 20 mkpNdh mkpyq;fs; kl;LNk Guj 
cw;gj;jpapy; gq;Nfw;gjhy; gy mkpNdh mkpyq;fs; xd;Wf;F Nkw;gl;l  
Kf;Fwpaq;fshy; FwpaPL nra;ag;gLfpd;wd.  ,t;thwhd gy FwpaPl;L 
Kiwia ,uz;L cz;ikfs; rhj;jpakhf;Ffpd;wd.  Kjyhtjhf> 
ngUk;ghyhd mkpNdh mkpyq;fSf;F xd;Wf;F Nkw;gl;l flj;J 
Mu;.vd;.V f;fs; cz;L.  xt;nthd;wpYk; ntt;NtW vjpu;f;FwpaPLfs; 
(anticodon) cs;sd.  ,uz;lhtjhf> xt;nthU Kf;Fwpaj;jpd;  ,uz;L 
gFjpfs;> thl;rd; - fpupf;fpd; fhu ,izfs; (A-U kw;Wk; G-C) cUthf 
mDkjpf;fpwJ.  Mdhy;> %d;whtJ epiy mjpf nefpo;Tj; jd;ikf; 
nfhz;L vy;yh fhuzpfSk; Vw;Wf; nfhs;Sk; tifapy; cs;sd.  
ngUk;ghyhd kuGf;FwpaPLfs; GNuhNfupNahl;Lfs; kw;Wk; 
A+NfupNahl;Lfspy;> nghJthditahf cs;sd.  
  

• b.vd;.V %yf;$wpy; cs;s fhu ,izfspd; tupiraikg;G> capupfspd; 
Gujq;fspy; cs;s mkpNdh mkpyq;fspd; tifiaAk; tupiriaAk; 
jPu;khdpf;fpwJ.  fhu ,izfspd; ,j;jifa tupirNa kugZf; FwpaPL 
vdg;gLk;.  capupdj;jpd; jdpj;Jtj;ij epu;zapf;Fk; Gujtiffis 
cw;gj;jp nra;tjw;fhd tiuglkhf ,f;FwpaPL tpsq;FfpwJ.   
 

• khu;~y; epud;ngu;f; (Marshall Nirenberg), rtpNuh xr;Nrhth (Savero 
Ochoa) (ghyp epAf;spNahill; gh];ghupNy]; vDk; nehjp ,tu; ngauhy;> 
xr;Nrhthnehjp vd;wiof;fg;gLfpwJ)> `u;Nfhgpe;j; nfhuhdh> /gpuhd;rp]; 
fpupf; kw;Wk; ,tu;fisg; Nghd;w gy mwptpayhsu;fs; kugZ 
FwpaPLfSf;fhf jq;fs; gq;fpid Mw;wpAs;sdu;.  J}J Mu;.vd;.Vtpy; 
mike;Js;s fhutupirNa> Gujq;fspd; mkpNdh mkpy tupiria KbT 
nra;fpwJ.  ,Wjpahf tbtikf;fg;gl;l kugZf; FwpaPLfSf;fhd 
mfuhjp ml;ltiz nfhLf;fg;gl;Ls;sJ. 
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kugZf; FwpaPLfspd; rpwg;Gg; gz;Gfs; 

 
• kugZf; FwpaPLfs; Kf;Fwpaq;fs; MFk;.  61 Kf;Fwpaq;fs; mkpNdh 

mkpyq;fSf;fhd FwpaPLfs; MFk;.  ve;j mkpNdh mkpyj;ijAk; 
Fwpf;fhj %d;W Kf;Fwpaq;fs; epWj;Jf; FwpaPLfshf (stop codon) 
cs;sd. 
 

• kugZf; FwpaPLfs; nghJthditfs; MFk;.  vy;yh capupd 
kz;lyq;fSk; cl;fU mkpyq;fisAk; mNj Kf;Fwpaq;fisAk; 
gad;gLj;jp> mkpNdh mkpyq;fspypUe;J Gujj;ij cw;gj;jp nra;fpd;wd.  
vLj;Jf;fhl;lhf> J}J Mu;.vd;.Vtpy; cs;s UUU vDk; Kf;Fwpak; vy;yh 
capupfspYk; gpidy; myidd; vDk; mkpNdh mkpyj;Jf;fhdJ.  
vdpDk;> GNuhNfupNahl;Lfspy;> ikl;Nlhfhz;bupah> FNshNuhgpsh];l; 
Mfpatw;wpd; kuGj; njhFjpapy; ,jw;F rpy tpjp tpyf;Ffs; ,Uf;fpd;wd.  
,Ug;gpDk; ,j;jifa NtWghLfs;> xw;Wikfis xg;gpLifapy; kpfr; 
rpyNtahFk;.  

  

• xNu khjpupahd vOj;Jfs;> ntt;NtW Kf;Fwpaq;fSf;Fg; 
gad;gLj;jg;gLtjpy;iy.  vLj;Jf;fhl;lhf GUU GUC Mfpa 
epAf;spNahilL tupir ,uz;L Kf;Fwpaq;fis kl;LNk Fwpf;Fk;. 
 

• ,U Kf;Fwpaq;fSf;fpilNa fhw;Gs;sp mtrpakpy;iy.  Vnddpy;> 
nra;jpfs; xU KidapypUe;J ,d;ndhU Kidtiu tupirahf 
gbf;fg;gLfpd;wd. 
 

• xU Fwpg;gpl;l mkpNdh mkpyj;jpw;F> xd;Wf;F Nkw;gl;l Kf;Fwpaq;fs; 
,Uf;Fkhdhy; mf;FwpaPLfs; rpijT FwpaPLfs;  vdg;gLk;.  
vLj;Jf;fhl;lhf GUU, GUC, GUA kw;Wk; GUG Mfpa midj;J 
Kf;Fwpaq;fSk; Ntiyd; vDk; mkpNdh mkpyj;ij Fwpg;gdthFk;. 
 

• ,f;FwpaPLfs; Fog;gkw;wit.  Vnddpy; xt;nthU FwpaPLk; xNu xU 
mkpNdh mkpyj;ij kl;LNk Fwpf;fpd;wJ. 
 

• JUtj;Jtk; vd;wiof;fg;gLk; 5’→ 3’ jpirapNyNa vg;NghJk; FwpaPLfs; 
gbf;fg;gLfpd;wd. 

 
kugZ FwpaPL mfuhjp 
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• AUG vDk; FwpaPL ,uz;L Ntiyfisr; nra;fpd;wd.  ,J njhlf;ff; 
FwpaPlhf cs;s mNj Neuj;jpy; nkjpNahdpd; mkpNdh mkpyj;jpw;fhd 
FwpaPlhfTk; cs;sJ. 
 

• UAA, UAG (ilNuhrpd;) kw;Wk; UGA (bupg;Nlh/Ngd;) Mfpait epiwTf; 
FwpaPLfshf nray;gLfpd;wd.  ,tw;iw ‘nghUsw;w FwpaPLfs;’ vd;Wk; 
miog;gu;. 

 
jpBu; khw;wKk; kugZ FwpaPLk; 

 
• jpBu;khw;wj;ijAk;> mjdhy; Fwpg;gpl;l Gujj;jpd; mkpNdh mkpy 

tupirapy; Vw;gl;l khw;wj;ijAk; xg;gpl;ljpy;> kugZf; FwpaPl;bd;  kjpg;G 
cWjpg;gLj;jg;gl;lJ.  jpBu;khw;wk; gw;wpa Ma;Tfs; %yk; kugZtpw;Fk; 
b.vd;.Vtpw;Fk; cs;s njhlu;G ed;F Gupe;Jnfhs;sg;gl;bUf;fpwJ.  xU 
epAf;spNahilLtpy; cs;s fhuj;jpw;F gjpypahf ,d;ndhU fhug; 
nghUis khw;wpaikj;jNy vspikahd jpBu;khw;wkhFk;.  ,j;jF 
khw;wq;fs; RakhfNth my;yJ jpBu; khw;wj; J}z;bfshNyh 
eilngWfpd;wd.  ,jw;fhd rpwe;j vLj;Jf;fhl;L> mupths; tbt 
nry;fisf;nfhz;l ,uj;jNrhifahFk;.  ,J>  P̀NkhFNshgpd; kugZ 
(Hb) tpy; Vw;gLk; Gs;sp jpBu; khw;wj;jhy; cUthfpwJ.  xt;nthU 

‘`PNkhFNshgpd; %yf;$wpYk; ,uz;L -rq;fpypfs; kw;Wk; ,uz;L  
rq;fpypfs; vd nkhj;jk; ehd;F ghypngg;ilL rq;fpypfs; cs;sd.  
xt;nthU rq;fpypapYs;s ‘ P̀k;’ gFjpapy; Mf;]p[d; gpizjy; 
eilngWk;.  ,ay;gw;w `PNkhFNshgpdhy;> mupths; tbt nry; 
,uj;jNrhif Vw;gLfpwJ.  `PNkhFNshgpd; ,ay;gw;w jd;ikf;Ff; 
fhuzk; gPl;lh FNshgpd; rq;fpypapYs;s  FNshgpd; kugZtpd; 
MwhtJ FwpaPL CAG vd;gjw;F GTG vd khwpaNj MFk;.   
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b.vd;.V Gs;sp jpBu;khw;wk; 

 
 

,jd; tpisthf> -rq;fpypapd; 6-tJ ,lj;jpy; FSl;lkpf; mkpyk; 
vd;gjw;F gjpyhf Ntiyd; vDk; mkpNdh mkpyk; khw;wp 
,izf;fg;gLfpwJ.  ,J Gs;sp jpBu;khw;wj;jpdhy; mkpNdh mkpyk;  
khw;wg;gl;ljw;fhd rpwe;j vLj;Jf;fhl;lhFk;.  ,t;thW CAG vd;gjw;F 

gjpy; GTG vd khwpaNj MFk;.  ,jd; tpisthf> -rq;fpypapd; 6tJ 
,lj;jpy; FSl;lkpf; mkpyk; vd;gjw;F gjpyhf Ntiyd; vd;Dk; 
mkpNdh mkpyk; khw;wp ,izf;fg;gLfpwJ.  ,J Gs;sp jpBu; 
khw;wj;jpdhy; mkpNdh mkpyk; khw;wg;gl;ljw;fhd rpwe;j 
vLj;Jf;fhl;lhFk;.  ,t;thW jpBu;khw;wkile;j `{NkhFNshgpd;> 
Mf;]p[dpd; mOj;jj;jhy; ghypnkiuNr~Df;F Ml;gLtjhy;> ,uj;j 
rptg;gZf;fs;> ,Ugf;f FopT jd;ikia ,oe;J mupths; tbtj;ijg; 
ngWfpd;wd. 
 
Cryhl;lf; Nfhl;ghL (Wobble hypothesis) 
 

1966-y; fpupf; vd;gtuhy; 
,f;Nfhl;ghL cUthf;fg;gl;lJ.  
,f;Nfhl;ghl;bd;gb> flj;J 
Mu;.vd;.Vtpd; vjpu; FwpaPL jd; 
5’ Kidapy; J}J Mu;.vd;.Vtpd; 
nghUe;jhFwpaPNlhL ,ize;J 
Cryhl;lj;jd;ikiag; 
ngWfpwJ.  ,f;Nfhl;ghl;bd;gb> 
FwpaPL – vjpu;FwpaPLfs; 
,izahFk;NghJ %d;whtJ 

fhuk; ,izaw;wjhf cs;sJ.  FwpaPl;bd;> ,k;%d;whtJ fhukhd 
Cryhl;l fhuk; cs;s ,lk; Cryhl;l epiy’ (Wobble position)  
vdg;gLk;.  Kjy; ,uz;L ,lq;fspy; kl;LNk fhuq;fs; epug;Gfpd;wd.  xU 
ghypngg;ilil cUthf;f flj;J Mu;.vd;.Vf;fspd; msT 
Fiwf;fg;gLfpwJ.  rpijjy; FwpaPLfspd; tpistpypUe;J tpiutpy; 
ntsptUfpwJ.  ,it ,f;Nfhl;ghl;bd;  Kf;fpaj;Jtk; MFk;.  
Nkw;fz;l vLj;Jf;fhl;by; FwpaPLk;> vjpu;f;FwpaPLk; xd;Wf;nfhd;W 
kpfr;rupahf nghUe;jtpy;iy vdpDk; Njitahd mkpNdh mkpyk; 
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nfhzug;gLfpwJ.  NtiyDf;fhd FwpaPLfshfpa GUU, GUC, GUA, 
kw;Wk; GUG Mfpatw;iw flj;J Mu;.vd;.V gad;gLj;jpf; nfhs;fpwJ.  

 
fPo;f;fz;l vLj;Jf;fhl;L %yk; Gs;sp jpBu;khw;wj;ij NkYk; njspthfg; 
Gupe;J nfhs;syhk;. 
 A B C   D E F   G H I   J K L 
 DEF GHI Mfpatw;Wf;fpilNa ‘O’ vOj;J Nru;f;fg;gl;lhy; tupiraikg;G> 
 ABC   DEF    OGH   IJK   L 
 vd khWk;. mNj ,lj;jpy; O Tld; Q vOj;ij Nru;f;f> tupiraikg;G>  
  
 A BC   DEF    OQG   HIJ   KL vd khWk;. 
 

• Nkw;fz;l nra;jpfshy;> xd;W my;yJ mjw;F Nkw;gl;l fhuq;fs; 
Nru;f;fg;gl;lhYk;  my;yJ ePf;fg;gl;lhYk; Nru;f;fg;gl;l my;yJ 
ePf;fg;gl;l Gs;spapy; fhuq;fspd; gbg;G tupirapy; khw;wk; Vw;gLfpwJ.  
,f;FwpaPLfs; Kf;Fwpaq;fshf gbf;fg;gLfpd;wd vd;gjw;Fk; kw;Wk; 
mit njhlu;r;rpahfg; gbf;fg;gLfpd;wd vd;gjw;Fk;.  ,J rpwe;j kuG 
mbg;gilapyhd nka;g;gpg;G MFk;. 
 
flj;J Mu;.vd;.V (tRNA) ,izg;G %yf;$W 
 

• nry;ypd; irl;Nlhgpshrj;jpy; rpjwp fhzg;gLk; mkpNdh mkpyq;fis 
vLj;J tUk; flj;jpahf nray;gLjYk;> J}J Mu;.vd;.V %yf;$wpy; 
cs;s Fwpg;gpl;l FwpaPLfisg; gbg;gjhfTk; flj;J Mu;.vd;.Vf;fspd; 
NtiyahFk;.  vdNt mit ‘,izg;G %yf;$Wfs;’ vdg;gLfpd;wd.  
,e;j nrhw;fis /gpuhd;rp]; fpupf; cUthf;fpdhu;. 
 

• uhgu;l; N`hNy (Robert Holley) flj;J Mu;.vd;.Vtpd; fpuhk;G ,iy tbt 
khjpupia (Clover leaf model) ,U gupkhz tbtpy; Kd;nkhope;jhu;.  
glj;jpy; nfhLf;fg;gl;l flj;J Mu;.vd;.Vtpd; ,uz;lhk; epiy fl;likg;G 
fpuhk;G ,iy tbtj;ij xj;jpUf;fpwJ.  cz;ikapy; ,Wf;fkhd 
%yf;$whd flj;J Mu;.vd;.V> jiyfPo; ‘L’ tbtj;ijg; ngw;wjhFk;.  
flj;J Mu;.vd;.Vtpy; DHU fuk;> eLfuk; kw;Wk; TyC fuk; vd %d;W 
fuq;fs; cs;sd.  ,f;fuq;fspy;> mkpNdh miry; gpizg;G tisak;> 
vjpu; FwpaPl;L tisak; kw;Wk; upNghNrhk; gpizg;G tisak; vd %d;W 
tisaq;fs; (loops) fhzg;gLfpd;wd.  ,tw;Wld; kpfr;rpwpa $Ljy; if 
my;yJ khwp tisak; xd;Wk; cz;L.  mkpNdh mkpy Vw;GKidg; 
gFjpapy; mkpNdh mkpyKk; mjd; vjpu;Kidapy; vjpu; FwpaPl;bw;fhd 
%d;W epAf;spNahilLfSk; ,izf;fg;gl;Ls;sd.  J}J Mu;.vd;.V tpy; 
cs;s FwpaPl;Lld; vjpu; FwpaPL nghUe;jp> tsUk; ghypngg;ilL 
rq;fpypapy; rupahd mkpNdh mkpyk; ,izf;fg;gl;bUg;gij cWjp 
nra;fpwJ.  kbj;jy; epfo;tpd; NghJ <upio Mu;.vd;.Vtpy; ehd;F 
ntt;NtW gFjpfs; Njhd;Wfpd;wd.  fhuq;fs; khWtnjd;gJ flj;J 
Mu;.vd;.Vtpy; rhjhuzkhdJ MFk;.  FwpaPL kw;Wk; vjpu; 
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FwpaPLfSf;fpilNaahd Cryhl;lj;jpd; fhuzkhf> xd;Wf;F Nkw;gl;l 
FwpaPLfis flj;J Mu;.vd;.V gbf;fpwJ. 
 

• flj;J Mu;.vd;.VTld; $Ljyhf mkpNdh mkpyk; Nru;f;fg;gLk; 
nray;Kiw mkpNdhmirNyrd; my;yJ Mw;wNyw;wk; vd;W 
miof;fg;gLfpwJ.  ,jd; tpisthf ngwg;gLk; tpisnghUs; mkpNdh 
miry; flj;J Mu;.vd;.V (Mw;wNyw;wk; ngw;w flj;J Mu;.vd;.V) vdg;gLk;.  
mkpNdh miry; Vw;wk;ngwhj Mu;.vd;.Vf;fs; Mw;wyw;wit vdg;gLk;. 
 
`hyp cUthf;fpa flj;J Mu;.vd;.Vapd; ,U gupkhz fpuhk;G ,iy 
khjpup 
 

• ,t;thwhd ,uz;L flj;J Mu;.vd;.Vf;fis xd;W Nru;f;Fk;NghJ Mw;wy; 
kpf;f ngg;ilL gpizg;G cUthfpwJ.  ngg;ilL gpizg;Gfisf; 
nfhz;L mkpNdh mkpyq;fs; ,izf;fg;gl;Lg; ghypngg;ilL rq;fpyp 
cUthf;fg;gLfpwJ.  mkpNdh miry;flj;J Mu;.vd;.V rpe;jNl]; vd;Dk; 
nehjp> mkpNdh mirNy~d; tpidf;F tpid Ntfkhw;wpahf 
nray;gLfpwJ.  ntg;gk; nfhs;tpidahd ,jpy;> ATP, ePuhy; 
gFf;fg;gLfpwJ.  20 ntt;NtW tifahd mkpNdh miry; flj;J 
Mu;.vd;.V rpe;jNl]; nehjpfs; fz;lwpag;gl;Ls;sd.  J}J Mu;.vd;.Vtpy; 
cs;s FwpaPLfis milahsk; fhZk; jpwd; flj;J Mu;.vd;.Vtpy; 
,Uf;fpwNj jtpu> ,ize;Js;s mkpNdh mkpy %yf;$Wfspy; ,y;iy. 
 

• mkpNdh mkpyq;fshy; Mw;wNyw;wk; ngw;w flj;J Mu;.vd;.V ,izg;G 
%yf;$whf nray;gl;L> J}J Mu;.vd;.Vtpy; cs;s nra;jpfis 
FwpaPLfspypUe;J tpsf;fpf; nfhs;fpd;wd.  flj;J Mu;.vd;.VTf;Fk; J}J 
Mu;.vd;.VTf;Fk; ,ilapyhd cs;tpidNa ,jw;Ff; fhuzkhFk;.  J}J 
Mu;.vd;.Vtpy; cs;s FwpaPLfSf;F epug;Gf; $Wfshf flj;J 
Mu;.vd;.Vtpy; fhuq;fs; cs;sd.  Guj cw;gj;jpia njhlq;Ftjw;fhf 
jdpg;gl;l flj;J Mu;.vd;.V cz;L.  mjw;Fj; ‘njhlf;fp flj;J 
Mu;.vd;.V’ vd;W ngau;.  epiwTf; FwpaPLfisf; nfhz;l flj;J 
Mu;.vd;.V vJTkpy;iy. 
 
Mu;.vd;.Vtpd; Mw;wNyw;w gbepiyfs ;. 
X vd;gJ xt;nthU mkpNdh mkpyj;jpw;F Fwpg;gpl;l flj;jp Mu;.vd;.V 
kw;Wk; Fwpg;gpl;l mkpNdh miry; flj;jp Mu;.vd;.V rpe;jNl]; nehjp 
Mw;wNyw;wj;jpy; <LgLtij Fwpf;fpwJ. 
 
nkhopngau;j;jy; 
 

• ghypngg;ilL rq;fpypia cUthf;Ftjw;fhf mkpNdh mkpyq;fs; 
gy;gbahf;fk; MFk;.  nray;ghLfNs nkhopngau;j;jy; vdf; 
Fwpg;gplg;gLfpd;wJ.  upNghNrhkpdhy; Kf;Fwp ePf;fk; eilngWfpwJ.  
upNghNrhk; J}J Mu;.vd;.V kw;Wk; Mw;wNyw;wk; ngw;w flj;J 
Mu;.vd;.Vf;fs; %yf;$WfSld; ,izfpd;wd.  J}J Mu;.vd;.Vtpd; 5’ 
KidapypUe;Nj nkhopngau;g;G njhlq;FfpwJ.  J}J Mu;.vd;.V cld;> 
,ize;j gpwF> upNghNrhk;fs; J}J Mu;.vd;.V Nky; efu;e;J nrd;W> 
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FwpaPl;ilg; gbf;Fk; xt;nthU KiwAk; ghypngg;ilL rq;fpypAld; xU 
Gjpa mkpNdh mkpyj;ijr; Nru;f;fpd;wd. 
 

• xt;nthU FwpaPLk; mjw;nfd jdpj;j> mNjhL nghUe;jf;$ba 
vjpu;FwpaPl;lhy; gbf;fg;gLfpd;wd.  vdNt mkpNdh mkpyq;fspd; tupir 
J}J Mu;.vd;.Vf;fspd; fhu tupiriar; rhu;e;jJ. 
 
nkhopngau;j;jy; Kiw 
 

• nry;ypy; Guj cw;gj;jp nra;Ak;njhopw;rhiy> upNghNrhk; MFk;.  
upNghNrhkpy; mikg;G Mu;.vd;.Vf;fSk;> 80f;Fk; Nkw;gl;l gy;tifg; 
Gujq;fSk; cs;sd.  nrayw;w epiyapy; upNghNrhkpy; ,U Jiz 
myFfs; cs;sd.  mjpy; xd;W ngupajhfTk; kw;nwhd;W rpwpajhfTk; 
cs;sd.  Jiz myFfis J}J Mu;.vd;.V re;jpf;Fk;NghJ Guj 
cw;gj;jp njhlq;FfpwJ. 70S msTs;s GNuhNfupNahl;Lfspd; upNghNrhkpy; 
50S msTs;s ngupa Jiz myFk; 30S msTs;s rpwpa Jiz myFk; 
cs;sd.  A+NfupNahl;Lfspd; upNghNrhk; ngupajhfTk; (80S).  60S kw;Wk; 
40S Mfpa Jiz myFfisf; nfhz;Lk; fhzg;gLfpd;wd.  ‘S’ vd;gJ 
tPo;gbTj; jpwid Fwpg;gjhFk;.  ,J> ];ntl;ngu;f; myfhy; (S) 
Fwpf;fg;gLfpwJ.  30S Jiz myF nfhz;l ghf;Bupahtpd; upNghNrhkpy; 
16S rRNA Tk;> 50S Jiz myfpy; 5S rRNA %yf;$WfSk; kw;Wk; 23S 
rRNA kw;Wk; 31 upNghNrhk; Gujq;fSk; cs;sd.  A+NfupNahl;bd; rpwpa 
Jiz myfpy; 18S rRNATk; kw;Wk; 33 Gujq;fSk; cs;sd.   
 

• b.vd;.V my;yJ Mu;.vd;.Vtpy; cs;s fhu tupirfis gpupj;J 
FwpaPLfshf khw;Wk; khw;Wtopfspy; xd;W> ‘rl;lfk; gbj;jy;’ (Reading 
frame) vdg;gLk;.  Gujkhf nkhopngau;g;G nra;af;$ba 
njhlf;ff;FwpaPl;ilf; nfhz;l b.vd;.V my;yJ Mu;.vd;.V tupir> 
‘ntspg;gil rl;lfk; gbj;jy;’ (Open reading frame) vdg;gLk;.  J}J 
Mu;.vd;.Vtpy; cs;s nkhopngau;g;gpw;fhd myfpy; cs;s Mu;.vd;.V 
tupirapy; ,Ugf;fj;jpYk; njhlf;ff; FwpaPL (AUG), epiwTf;FwpaPL 
kw;Wk; ghypngg;ilLfSf;fhd FwpaPLfs; Mfpait cs;sd.  J}J 
Mu;.vd;.Vtpy; cs;s rpy tupirfs; nkhopngau;g;G nra;ag;gLtjpy;iy.  
,J> nkhopngau;f;fg;glhj gFjpfs; (UTR) vdf; Fwpf;fg;gLk;.  ,g;gFjp 
5’ Kid (njhlf;f FwpaPLf;F Kd;) kw;Wk; 3’ Kid (epiwTf; 
FwpaPLf;Fg;gpd;) Mfpa ,lq;fspy; mike;Js;sd.  njhlf;ff; FwpaPL 
(AUG), FwpaPl;L tupiria njhlq;fp itf;fpwJ.  nkj;jpNahidd; (met) 
f;fhd rpwg;G flj;J Mu;.vd;.Vthy; ,J gbf;fg;gLfpwJ.  
nkj;jpNahidid jhq;fpa njhlf;fp flj;J Mu;.vd;.V. 
njhlf;ff;FwpaPlhd AUG Ald; gpizfpwJ.  GNuhNfupNahl;Lfspy;> N-
/ghu;iky; nkj;jpNahidd; (fmet), njhlf;fp flj;J Mu;.vd;.VTld; 
,ize;Js;sJ.  Mdhy;> A+NfupNahl;Lfspy; khWghlilahj 
nkj;jpNahidd; gad;gLj;jg;gLfpwJ.  GNuhNfupNahl;Lfspd; J}J 
Mu;.vd;.Vtpd; 5’ Kidapy; njhlf;ff;FwpaPlhd AUG f;F Kd;G rpwg;G 
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tupiraikg;G xd;W cz;L.  upNghNrhk; ,izg;Gg; gFjpahd ,jid 
i~d; - lhy;fhu;Ndh tupir (Shine – Dalgarno sequence or S-D 
sequence) vd;W miog;gu;.  rpwpa upNghNrhkpd; Jiz myfhd 16S 
rRNA apd; ,t;tupir nkhopngau;g;ig njhlq;FfpwJ.  nkhopngau;g;gpy; 
<Lglhj epiyapy; upNghNrhkpd; Jiz myFfs;  (30S kw;Wk; 50S) 
gpupe;jepiyapy; ,Uf;Fk;. (glk;-m) 
 
m. nkhopngau;g;Gf; $Wfs; 

• v.Nfhiyapy; nkhopngau;j;jypd; njhlf;fkhf> njhlf;fp $l;likg;G 
cUthfpwJ.  ,f;$l;likg;gpy; upNghNrhkpd; 30 S Jiz myFfs;> J}J 
Mu;.vd;.V Mw;wNyw;wk; ngw;w N-/ghu;iky; nkj;jpNahidd; flj;J 
Mu;.vd;.V (fmet-rRNA fmet), IF1, IF2, IF3 Mfpa %d;W Gujj; jd;ik 
nfhz;l njhlf;ff; fhuzpfs;> GTP kw;Wk; kf;dPrpak; (Mg+2) Mfpait 
mlq;fpAs;sd.   
 

• njhlf;fp $l;likg;gpd; cl;$Wfs;> njhlu;;r;rpahf tpidGupfpd;wd.  IF30, 
3S upNghNrhNkhL ,iztjhy; 30S Jiz myF J}J Mu;.vd;.VNthL 
,izfpwJ.  kw;nwhU njhlf;ff; fhuzpahd IF2, AUG 
Kf;Fwpaj;jpw;fhd gjpy; tpidahf> Mw;wNyw;wk; ngw;w /ghu;iky; 
nkj;jpNahidd; flj;J Mu;.vd;.V Tldhd rpW Jiz myFfspd; 
gpizg;ig Nkk;gLj;JfpwJ.  ,r;nraypdhy; gbg;Gr; rl;lfk; mjw;Fupa 
,lj;jpy; nghUe;jp mikfpwJ.  ,jdhy; mLj;JtUk; %d;W upNgh 
epAf;spNahilLfs; Jy;ypakhf nkhopngau;f;fg;gLfpd;wd. 
 
M) njhlq;fpitj;jy; 
  

• upNghNrhk; Jiz myFfs;> J}J Mu;.vd;.V kw;Wk; flj;J Mu;.vd;.V 
Mfpait Nru;e;j mikg;G> ‘njhlf;fpf; $l;likg;G’ vdg;gLk;.  
njhlf;fpf; $l;likg;G cUthdTld;> IF3 tpLtpf;fg;gLfpwJ.  ,jdhy;> 
,f;$l;likg;G 50S upNghNrhk; Jiz myFld; ,ize;J KOikahd 
70S upNghNrhk; cUthfpwJ.  ,e;epfo;tpd;NghJ> xU GTP %yf;$W 
ePuhw;gFf;fg;gl;Lj; Njitahd Mw;wiy mspf;fpwJ.  ,Wjpahf 
njhlf;ff; fhuzpfs; (IF1, IF2, GDP) tpLtpf;fg;gLfpd;wd. glk; (M). 
 
nkhopngau;g;gpd; NghJ tsu;e;J tUk; ghyp ngg;ilL rq;fpyp 
ePl;rpailjy; (,) 
 

• nkhopngau;j;jypd; ,uz;lhk; epiy ePl;rpailjy; MFk;.  J}J 
Mu;.vd;.VTld; upNghNrhkpd; ,U Jiz myFfSk; Nru;e;jTld;> ,U 
Mw;wNyw;wk; ngw;w flj;J Mu;.vd;.V %yf;$WfSf;fhd gpizg;gplq;fs; 
Njhd;Wfpd;wd.  upNghNrhkpy; cs;s ,g;gFjpfs; mkpNdh miry; gFjp 
(A-,lk;) vd;Wk;> ngg;ilby; gFjp (p-,lk;) vd;Wk; kw;Wk; ntspNaw;Wk; 
gFjp (E-,lk;) vd;Wk; Fwpf;fg;gLfpd;wd.  Mw;wNyw;wk; ngw;w njhlf;fpf; 
flj;J Mu;.vd;.V P-,lj;jpy; gpizfpwJ.  GNuhNfupNahl;Lfspd; 
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nkhopngau;j;jypd; mLj;jepiy ,uz;lhtJ flj;J Mu;.vd;.V it 
upNghNrhkpd; ‘A’ ,lj;jpy; nghUj;JtjhFk;.  ,jdhy;> J}J Mu;.vd;.Vtpd; 
,uz;lhtJ FwpaPL kw;Wk; vjpu; FwpaPL Mfpatw;wpw;fpilNa i`l;u[d; 
gpizg;G cUthfpwJ (gbepiy-1).  ,g;gbepiyf;F> rupahd flj;J 
Mu;.vd;.V> ,d;ndhU GTP kw;Wk; ePl;rpf; fhuzpf;fhd ,U Gujq;fs; (EF-
TS kw;Wk; EFTu) Mfpait Njitg;gLfpd;wd. 
 

• flj;J Mu;.vd;.V %yf;$W A-,lj;jpy; nghUe;jpaTld; ,U mkpNdh 
mkpyq;fis ,izg;gjw;fhd ngg;ilL gpizg;Gfs; 
cUthf;fg;gLfpd;wd. (gbepiy-2).  ,t;tpidf;F ngg;ilby; 
buhd;];/ngNu]; nehjp tpidNtf khw;wpahf nray;gLfpwJ.  mNj 
Neuj;jpy; P-,lj;jpy; cs;s flj;J Mu;.vd;.V Tf;Fk; mkpNdh 
mkpyj;jpw;Fk; ,ilNaahd rfgpizg;G ePuhw;gFf;fg;gl;L cilfpwJ.  
,t;tpidapd; tpisnghUshd ilngg;ilL> A-,lj;jpYs;s flj;J 
Mu;.vd;.V tpd; 3’ Kidapy; ,izf;fg;gLfpwJ.  ePl;rpailjy; kPz;Lk; 
epfo> P-,lj;jpYs;s flj;J Mu;.vd;.V Mw;wy; ePf;fk; ngw;W> ngupa 
Jiz myfpypUe;J tpLtpf;fg;gLfpwJ.  Mw;wy; ePf;fk;ngw;w flj;J 
Mu;.vd;.V upNghNrhkpd; E-,lj;jpw;F nry;fpwJ. 
 

(<) nkhopngau;g;G nray;Kiwfs; epiwtiljy; 
 

• J}J Mu;.vd;.V – flj;J Mu;.vd;.V – m.m1 - m.M.2 $l;likg;G 
KOtJk; %d;W epAf;spill njhiytpy; P-,lk; cs;s jpirNehf;fp 
,lk;ngau;fpwJ. (gbepiy – 3).  ,e;epfo;Tf;F ePl;rpf; fhuzpfs; gyTk; 
ePuhw; gFf;fg;gl;l GTP jUk; Mw;wYk; Njitg;gLfpd;wd.  ,jd; 
tpisthf J}J Mu;.vd;.Vtpd; %d;whtJ Kf;Fwpak;> Mw;wNyw;wk; ngw;w 
flj;J Mu;.vd;.Vit A-,lj;jpy; mDkjpf;fpwJ (gbepiy – 4). 
 

• ,t;tifapy; tupir ePl;rp njhlu;e;J mLj;jLj;J eilngWfpwJ (gbepiy 
5 kw;Wk; gbepiy 6).  upNghNrhk; topahf J}J Mu;.vd;.V Kd;NdWk; 
xt;nthU KiwAk; tsUk; ghypngg;ilL $Ljy; mkpNdh mkpyq;fs; 
,izf;fg;gLfpd;wd.  ghypngg;ilL rq;fpyp Nru;f;if Kbe;jTld;> ngupa 
myfpypUe;J mJ tpLtpf;fg;gLfpwJ. (glk; - ,) 
 

• nkhopngau;j;jypd; %d;whk; epiy> ‘epiwtiljy;’ MFk;.  upNghNrhkpd; 
A –,lj;jpy; %d;W epiwTf; FwpaPLfspy; Vjhtnjhd;W tUk; NghJ Guj 
cw;gj;jp epiwtilfpwJ. 
 
tpUe;Njhk;gp tpyq;Ffspy;> NehA+f;fp ghf;Bupaq;fs; ngUFtjw;F 
ngUk;ghyhd vjpu;g;nghUl;fs; mDkjpapy;iy.  Vnddpy;> mit 
ghf;Bupahtpd; Guj cw;gj;jpia VjhtnjhU epiyapy; jLj;JtpLfpd;wd.  
mkpNdhmiry; flj;J Mu;.vd;.VTk; J}J Mu;.vd;.VTk; ,iztij 
vjpu;nghUshd nll;uhirf;spd; jil nra;fpwJ.  flj;J Mu;.vd;.V kw;Wk; 
J}J Mu;.vd;.V Mfpatw;Wf;F ,ilNaahd tpidia epNahikrpd; 
jLf;fpwJ.  upNghNrhkpy; J}J Mu;.vd;.V ,lkhw;wj;ij vupj;Nuhikrpd; 
jil nra;fpwJ.  ];l;nug;Nlhikrpd; nkhopngau;j;jypd; njhlf;fj;ijj; 
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jLj;Jj; jtwhd gbj;jYf;F cl;gLj;JfpwJ.  FNshuk;ngdpf;fhy;> 
ngg;bily; buhd;];/gNu]; nehjp kw;Wk; ngg;bily; gpizg;G cUthjy; 
Mfpatw;iwj; jil nra;fpwJ. 
 

• GTP- rhu;e;j tpLtpg;G fhuzpia ,f;FwpaPL nraY}f;fg;gLj;Jtjhy;> 
ghypngg;ilL rq;fpyp cilf;fg;gl;L> nkhopngau;g;G $l;likg;gpypUe;J 
(gbepiy-1)> flj;J Mu;.vd;.V tpLtpf;fg;gLfpwJ.  gpwF> flj;J Mu;.vd;.V 
upNghNrhkpypUe;J tpLtpf;fg;gl;lTld; upNghNrhk;fs; Jiz myFfshfg; 
gpupf;fpd;wd.  (gbepiy 2) (glk;-<)   
 
kugZ ntspg;gil newpg;gLj;Jjy; 
 

• b.vd;.V kugZf;fhf mike;jpUg;gijAk;> mjpy; vt;thW kuGj;jfty;fs; 
Nrkpf;fg;gl;Ls;sd vd;gijAk;> mj;jfty; vt;thW ntspg;gLfpwJ.  
vd;gijAk; Ke;ija ghlq;fs; tpsf;fpd.  %yf;$W kugpaypd; 
mbg;gil rpf;fyhd> kugZ ntspg;ghl;il newpg;gLj;Jjy; Fwpj;J ,dpf; 
fhzyhk;.  kugZf;fis cRg;gTk; mizf;fTk; ,aYk; vd;Dk; 
fUj;JUtpw;fhd rhd;W kpFe;j ek;gpf;ifia mspf;fpwJ.  kugZ 
ntspg;ghL kw;Wk; mij newpg;gLj;Jjy; Fwpj;J GNuhNfupNahl;Lfspy; 
mjpYk; Fwpg;ghf v.Nfhiyapy; tpupthf Muhag;gl;Ls;sJ.  gbnaLj;jy; 
my;yJ nkhopngau;j;jy; epfo;tpd;NghJ kugZtpd; ntspg;ghL> 
fl;Lg;gLj;jg;gLfpwJ my;yJ newpg;gLj;jg;gLfpwJ.  jw;NghJ 
gbnaLj;jypd;NghJ> kugZ ntspg;ghL newpg;gLj;jg;gLtij tpupthf 
tpthjpf;fyhk;. 
 

• tof;fkhf kugZ ntspg;ghl;ilj; J}z;Ljy; my;yJ jil nra;jy; 
Mfpatw;iwr; nry;ntsp my;yJ nry; cs;tsu;rpij khw;w nghUl;fs; 
nra;fpd;wd.  njhlu;Gila Ntiyfisr; nra;fpwZ $l;lj;jpw;F 
Xguhd;fs; (Operons) vd;W ngau;.  mit nghJthf xU J}J Mu;.vd;.V 
%yf;$iwg; gbnaLf;fpd;wd.  mit nghJthf xU J}J Mu;.vd;.V 
%yf;$iwg; gbnaLf;fpd;wd.  v.Nfhiyapd; Vwj;jho 260 kugZf;fs;> 
75 ntt;NtW Xguhd; FOf;fshf cs;sd. 
 
Xguhd; mikg;G 
 

• kugZ ntspg;ghL kw;wk; newpg;gLj;JjYf;fhd kw;Wk; 
newpg;gLj;jYf;fhd myNf Xguhd; MFk;.  ,t;tyfpy; xd;W my;yJ 
mjw;F Nkw;gl;l kugZf;fSk; mjid mLj;J mikg;G kugZtpd; 
gbnaLj;jiyf; fl;Lg;gLj;Jk; ,af;fp kugZTk; mlq;fpAs;sd.   
 

• nry;Yf;F Njitg;gLk; Gujq;fs; upNghNrhk; Mu;.vd;.V kw;Wk; flj;J 
Mu;.vd;.V Mfpatw;iw mikg;G kugZf;fs; FwpaPL nra;fpd;wd. 
 

• Mu;.vd;.V cw;gj;jpiaj; njhlq;fp itf;fpd;w b.vd;.Vtpy; cs;s rkpf;iQ 
tupirfs;> Cf;Ftpg;ghd;fs; MFk;.  gbnaLj;jy; njhlq;Ftjw;F Kd;G> 
Cf;Ftpg;ghDld; Mu;.vd;.V ghypnkNu]; ,izfpwJ. 
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• mikg;G kugZf;fSf;Fk; Cf;Ftpg;ghd;fSf;Fk; ,ilNa ,af;fpfs; 
mike;Js;sd.  Xguhdpd; ,af;fp gFjpapy; mlf;fp Gujk; gpizfpwJ. 
 
Nyf; (Nyf;Nlh];) Xguhd; 
 

• nry;fspy; Nyf;Nlh]; tsu;rpij khw;wj;jpw;F> ngu;kpNa];> -
Nfyf;NlhrpNlhrp]; (-Nfy;) kw;Wk; buhd;];mrpilNy]; Mfpa %d;W 
nehjpfs; Njitg;gLfpd;wd.  nry;Yf;Fs; Nyf;Nlh]; Eiotjw;F 
ngu;kpNa]; nehjpAk;> Nyf;Nlhi] FSf;Nfh]; kw;Wk; Nfyf;Nlh]hf 
khw;Wk; ePuhw;gFg;G tpidf;fhf (-Nfyf;NlrpNl]_f;F mrpily; FOit 
,lkhw;wk; nra;a buhd;];mrpilNy]; nehjpAk; Njitg;gLfpd;wd. 
 

• Nyf; Xguhdpy;> xU newpg;gLj;jp kugZ (i-vd;gJ jilg;gLj;jpia 
Fwpf;Fk;)> Cf;Ftpg;ghd; ,lk; (p) kw;Wk; ,af;fp ,lk; (O) Mfpait 
cs;sd.  ,it KiwNa ,itad;wp> Nyf; z,  Nyf; y kw;Wk; Nyf; a 

vd %d;W mikg;G kugZf;fSk; cs;sd.  ,it KiwNa -
Nfyf;NlhrpNl];> ngu;kpNy]; kw;Wk; buhd;]; mrpilNy]; 
nehjpfSf;fhd FwpaPLfisf; nfhz;Ls;sd. 
 

• N[hNfhg; kw;Wk; NkhdhL (Jacob and monod) MfpNahu;> kugZ 
ntspg;ghl;ilAk; newpg;gLj;jg;gLtijAk; tpsf;f v.Nfhiyia nfhz;L 
Nyf; Xguhd; khjpupapy;> ghyprp];l;uhdpf; mikg;G kugZtpd; nraiy> 
xU Cf;Ftpg;ghd; kw;Wk; xU newpg;gLj;jp kugZ Mfpait 
newpg;gLj;Jfpd;wd.  tof;fkhff; FSf;Nfhi] Mw;wy; %ykhf nry; 
gad;gLj;JfpwJ.  i- kugZ mlf;fp J}J Mu;.vd;.V it gbnaLf;fpwJ.  
,J> nkhopngau;g;G nra;ag;gLtjd; tpisthf ‘mlf;fp Gujk;’ 
cw;gj;jpahfpwJ.   

 
yhf; Xguhd; khjpup 

 
• ,g;Gujk;> Xguhdpd; ,af;fp gFjpapy; gpiztjhy; nkhopngau;g;G 

jLf;fg;gLfpwJ.  ,jdhy; -Nfyf;NlhrpNl]; cw;gj;jpahtjpy;iy.  
fhu;gd; %ykhf FSf;Nfh]; ,y;yhj epiyapy;> Mw;wy; %ykhf 
Nyf;Nlh]; fpilj;jhy;> Nyf;Nlh]hdJ ngu;kpNa]; nehjpahy;> ghf;Bupah 
nry;ypd; cs;Ns EiofpwJ.  Nyf;Nlh]; J}z;bahf nray;gl;L> 
mlf;fpAld; ,ize;J mjid nrayw;wjhf khw;WfpwJ.  Xguhdpd; 
,af;fpAld; gpizAk; mlf;fp Gujk; Mu;.vd;.V ghypnkNui] jLg;gjd; 
%yk;> Xguhdpd; gbnaLj;jy; epfo;it jLf;fpwJ.  Nyf;Nlh]; my;yJ 
my;Nyh Nyf;Nlh]; Nghd;w J}z;bfSldhd tpidapd; fhuzkhf 
mlf;fp nrayw;wjhfpwJ.  ,jdhy;> Mu;.vd;.V ghypnkNu]; ,af;fp 
,lj;jpy; jhdhfNt ,ize;J> ,af;fpiag; gbnaLj;J Nyf; J}J 
Mu;.vd;.V it cw;gj;jp nra;fpwJ.  ,jd; tpisthf Nyf;Nlh]; 
tsu;rpij khw;wj;jpw;Fj; Njitahd midj;J nehjpfSk; 
cUthf;fg;gLfpd;wd.  mlf;fp %yk; Nyf; Xguhdpd; nray;ghL 
newpg;gLj;jg;gLjy;> gbnaLj;jypd; njhlf;fj;ij fl;Lg;gLj;Jk; vjpu;kiw 



 

95 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

epfo;thFk;.  mNj Nghy Neu;kiw epfo;thYk; Nyf; xguhd; 
fl;Lg;gLj;jg;gLfpwJ. 
 
kdpj kugZj; jpl;lk; (Human Genome Project – HGP) 
 

• ru;tNjr kdpj kugZj; jpl;lk; 1990Mk;Mz;L njhlq;fg;gl;lJ.  ,e;j 
khngUk; jpl;lk; epiwTw 13-Mz;Lfs; vLj;Jf; nfhz;lJ.  ,d;iwa 
Njjp tiu tupirg;gLj;jg;gl;l capupdq;fspd; kugZtpid tpl kdpj 
kugZj; jpl;lk; 25 klq;F ngupajhFk;.  Kjd;Kjypy; epiwT 
nra;ag;gl;l KJnfYk;gp kugZ> Vwj;jho 3X109  fhu ,izfisf; 
nfhz;Ls;sjhf $wg;gLfpwJ.  kdpj kugZ jpl;lk; Ntfkhf tsu;e;J 
tUk; capupaypd; Gjpa Jiwahd capupjftypaYld; neUq;fpa 
njhlu;GilaJ MFk;. 
 
kdpj kugZ jpl;lj;jpd; ,yf;Ffs; kw;Wk; topKiwfs; 
 
kdpj kugZ jpl;lj;jpd; Kf;fpa ,yf;Ffs; 
 
• kdpj b.vd;.vtpy; cs;s midj;J kugZf;fisAk; (Vwj;jho 30>000) 

fz;lwpjy;. 
 

• kdpj b.vd;.Vit cUthf;fpa %d;W gpy;ypad; Ntjp fhu ,izfspd; 
tupiria jPu;khdpj;jy;. 
 

• ,e;j jfty;fis juTjsq;fspy; Nrkpj;jy;. 
 

• juTfis Ma;T nra;tjw;fhd fUtpfis Nkk;gLj;Jjy;. 
 

• njhlu;Gila njhopy;El;gq;fis njhopw;rhiyfs; Nghd;w gpw 
JiwfSf;F ,lkhw;Wjy; 
 

• ,e;j jpl;lj;jpy; vOk; mwk;> rl;lk; kw;Wk; r%f ,lu;g;ghLfisj; 
(ELSI) njuptpj;jy;. 

 
• kdpj kugZ jpl;l topKiwfs; ,uz;L Kf;fpa mZFKiwfis 

cs;slf;fpAs;sJ. xU mZFKiw> Mu;.vd;.V thf ntspg;gLk; 
midj;J kugZf;fisAk; fz;lwpjiy Fwpf;fpwJ.  (ETSs) 
ntspg;ghL tupir Kj;jpiufs;).  kw;nwhU mZFKiw Nkw;nfhs; 
tupirahf;fk; (Annotation) MFk;.  ,q;F FwpaPLfs; cila kw;Wk; 
FwpaPLfs; mw;w tupirfisf; nfhz;l KOj; njhFg;G kugZf;fSk; 
tupirahf;fj;jpw;F vLj;Jf; nfhs;sg;gLfpwJ.  gpd;du; tupirapy; 
cs;s gy;NtWgl;l gFjpfis mjd; gzpfSld; xJf;fg;gLfpwJ.  
tupirg;gLj;Jtjw;fhf xU nry;ypy; cs;s midj;J b.vd;.Vf;fSk; 
gpupj;njLf;fg;gl;L> rpwpa msTs;s Jz;Lfshf khw;wg;gLfpwJ.  
NkYk;> ,it rpwg;G tha;e;j flj;jpfisg; (Vectors) gad;gLj;jpj; 
jFe;j tpUk;Njhk;gpfspy; efyhf;fk; nra;ag;gLfpwJ.  ,e;j efyhf;fk; 
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b.vd;.V Jz;Lfis ngUf;fkilar; nra;fpd;wd.  ,J tupirahf;f 
epfo;tpid vspjhf;Ffpd;wJ.  ghf;Bupah kw;Wk; <];l; Mfpa ,uz;Lk; 
nghJthf gad;gLj;jg;gLk; tpUe;Njhk;gpfs; MFk;.  ,e;jf; flj;jpfs; 
BAC (Bacterial artificial chromosomes – ghf;Bupa nraw;if 
FNuhNkhNrhk;fs;) kw;Wk; YAC (Yeast artificial Chromosomes - <];l; 
nraw;if FNuhNkhNrhk;fs;) vdg;gLfpd;wd.  ,e;j Jz;Lfs; 
jhdpaq;fp b.vd;.V tupirg;gLj;jpfisg; (g;nul;upf; rhq;fuhy; 
cUthf;fg;gl;lJ) gad;gLj;jp tupirg;gLj;jg;gLfpwJ.  ,e;j 
tupirfs; gpd;du;> rpwg;G tha;e;j fzpdp epuy;fisg; gad;gLj;jp 
xd;wpd; kPJ xd;wike;j rpy gFjpfspd; mbg;gilapy; 
mLf;fg;gLfpwJ.  ,e;j tupirahf;fk; xt;nthU FNuhNkhNrhkpYk; 
Kiwahf Nkw;nfhs;sg;gLfpwJ.  tiuaWf;fg;gl;l 
vz;NlhepA+f;spNa]; (Restriction endonuclease) nehjpahy; milahsk; 
fhzg;gl;l gFjpfs; kw;Wk; ikf;Nuhrhl;biyl;Lfs; 
(Ez;Jizf;Nfhs;) vdg;gLk; mLj;jLj;Jf; fhzg;gLk; rpy b.vd;.V 
tupirfisg; gad;glj;jp kugZtpd; kugpa kw;Wk; mikg;G 
tiuglq;fs; cUthf;fg;gLfpwJ. 

 
• kPj;jpwDs;s fzpdpfisg; (Super computers) gad;gLj;jp> 

rpWJg;ghf;fp tupirahf;fk; (Shot gun sequencing) vd;w Kiwapd; 
%yk; ePskhd Jz;LfisAk; tupirg;gLj;JtJ rkPgj;jpa KiwahFk;.  
,J ghuk;gupa tupirahf;f KiwfSf;Fg; gjpyhf gad;gLj;jg;gLk; 
KiwahFk;. 

 
kdpj kugZ jpl;lj;jpd; rpwg;gpay;Gfs; 
 
• kdpj kugZ 3 gpy;ypad; epA+f;spNahilL fhu %yq;fisf; 

nfhz;bUe;j NghjpYk;> kugZtpd; 5% kl;LNk Gujj;ijf; FwpaPL 
nra;af;$ba b.vd;.V tupirfshy; Mf;fg;gl;Ls;sJ. 
 

• kugZ ruhrupahf 3000 fhu %yq;fisf; nfhz;Ls;sJ.  kpfg;ngupa 
kdpj kugZ> B];l;Nuh/gpd;(Dystrophin) 2.4 kpy;ypad; fhu %yq;fisf; 
nfhz;Ls;sJ.   
 

• kugZtpd; 50% gzp> LINE kw;Wk; ALU  tupirfs; Nghd;w ,lkhWk; 
$WfspypUe;J ngwg;gLfpwJ. 
 

• kugZf;fs; 24 FNuhNkhNrhk;fspy; gutpAs;sJ.  19tJ FNuhNkhNrhk; 
mjpf kugZ mlu;tpidf; nfhz;Ls;sJ.  13 kw;Wk; Y FNuhNkhNrhk; 
Mfpait kpff; Fiwe;j kugZ mlu;tpidf; nfhz;Ls;sd.   
 

• kdpj FNuhNkhNrhk; mikg;gpy; kugZf;fs; gy;tifj; jd;ikiaf; 
fhl;Lfpd;wd.   
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• kugZ njhFjpapy; 35000-40000 kugZf;fs; ,Ue;jhYk;> Vwf;Fiwa 99.9 
epAf;spNahilL fhu %yq;fs; midj;J kf;fsplKk; xNu khjpupahf 
cs;sd. 
 

• fz;Lgpbf;fg;gl;l kugZf;fspy; 50 tpOf;fhl;bw;Fk; Nkw;gl;l 
kugZf;fspd; gzpfs; njupatpy;iy. 
 

• 2 tpOf;fhl;bw;Fk; Fiwthd kugZf;fs; kl;LNk Gujq;fis FwpaPL 
nra;fpd;wd. 
 

• jpUk;g jpUk;g fhzg;gLk; tupirfs; kdpj kugZtpy; kpfg; ngupa 
gFjpia cUthf;FfpwJ.  ,e;j tupirfs; Neubahf FwpaPl;L nry;fspy; 
gq;Nfw;gjpy;iy.  Mdhy;> FNuhNkhNrhk;fspd; mikg;G> nray; kw;Wk; 
gupzhkj;ijj; jPu;khdpf;fpwJ (kugpa gy;tifj; jd;ik) 
 

• jpUk;g jpUk;g fhzg;gLk; tupirfs; kdpj kugZtpy; kpfg; ngupa 
gFjpia cUthf;FfpwJ.  ,e;j tupirfs; Neubahf FwpaPl;L 
nray;fspy; gq;Nfw;gjpy;iy.  Mdhy;> FNuhNkhNrhkpd; mikg;G> nray; 
kw;Wk; gupzhkj;ijj; jPu;khdpf;fpwJ.  (kugpa gy;tifj; jd;ik) 
 

• 1tJ FNuhNkhNrhk; 2968 kugZf;fis nfhz;Ls;sJ.  mNjNghy; Y 
FNuhNkhNrhk; 231 kugZf;fis nfhz;Ls;sJ.   
 

• kdpjdpy; gy;NtWgl;l xw;iw fhu %y b.vd;.Vf;fs; fhzg;glf;$ba 1.4 
kpy;ypad; ,lq;fis mwptpayhsu;fs; fz;lwpe;Js;sdu;.  (SNPs – Single 
Nucleotide Polymorphisms –xw;iw epA+f;spNahilL gy;YUtikg;G - 
,J SNIPS vd cr;rupf;fg;gLfpwJ). SNIPS-I fz;lwpjy;> Neha;fSld; 
njhlu;Gila tupirfSf;fhd FNuhNkhNrhk; ,lq;fis fz;Lgpbj;jy; 
kw;Wk; kdpj tuyhw;iw NjlTk; cjtp GupfpwJ. 

 
gad;ghLfs; kw;Wk; vjpu;fhy rthy;fs; 
 
• kdpj FNuhNkhNrhk; tiuglkhf;fk; xUtupd; b.vd;.Vit Ma;T 

nra;tjw;Fk; kw;Wk; kugpa NfhshWfis fz;lwptjw;fhd tha;g;gpidAk; 
mspf;fpwJ.  ,J Neha;fis fz;lwptjw;Fk;> Foe;ijiag; 
ngw;Wf;nfhs;s jpl;lkpLgtu;fSf;fhd kugpa MNyhridia 
toq;Ftjw;Fk; NgUjtpahf cs;sJ.  ,e;j tifahd jfty;> 
GJikahd kugZ rpfpr;irfSf;fhd tha;g;Gfis cUthf;FfpwJ.  
NkYk; kdpj capupaiyg; gw;wp Gupe;J nfhs;tjw;Fk;> kdpjd; my;yhj 
gpw capupdq;fisg; gw;wp mwpe;J nfhs;tjw;Fk; jPu;Tf; Fwpg;Gfis 
toq;FfpwJ.  b.vd;.V tupirfs; mjDila ,aw;if jpwd;fisg; gw;wp 
mwpe;J nfhs;sTk; mtw;iw cly;eyk;> tptrhak;> tptrhak;> Mw;wy; 
cw;gj;jp kw;Wk; Rw;Wr;#oy; jPu;T Nghd;wtw;wpy; cs;s rthy;fisj; 
jPu;g;gjw;Fk; gad;gLj;jg;gLfpwJ.  Neha;fspd; mwpFwpfSf;Fr; 
rpfpr;iraspg;gijtpl Neha;f;fhd mbg;gilf; fhuzq;fisf; fz;lwpe;J> 
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mtw;Wf;Fr; rpfpr;iraspg;gNj %yf;$W kUj;Jtj;jpd; Kf;fpakhd 
Kd;Ndw;wkhf ,Uf;Fk;. 

 
• kugZ tupirahf;fk; vspikahf;fg;gl;lijj; njhlu;e;J> rpyu; 

,j;jfty;fis Ra yhgj;jpw;fhfNth my;yJ murpay; 
Mjhaj;jpw;fhfNth gad;gLj;jf;$Lk;. 
 

• fhg;gPl;L epWtdq;fs; jq;fSila vjpu;fhy kUj;Jt nrytpdq;fspy; 
,Ue;J fhg;ghw;wpf; nfhs;s ‘kugpa NfhsWfisAila’ kf;fSf;F 
fhg;gPL toq;Ftij kWf;fyhk;. 
 

• rupahd ,dj;ijj; Njhw;Wtpf;f Ntz;Lk; vd;w Nehf;fj;jpy;> kdpj 
$l;lj;jpYs;s gyuplk; ,Ue;J [Pd;fisg; ngw;W ,izj;J 
,dtpUj;jp nra;a njhlq;fptpLthu;fNsh vd;w mr;rKk; cs;sJ. 

 
xU egupd; kUe;JfSf;fhd Jyq;fy; vt;thW kugZf;fis ghjpf;fpwJ 
vd;gijg; gw;wp gbf;Fk; mwptpay; ‘kUe;jpa kugZtpay;’ 
(Pharamacogenomics) MFk;.  ,J ‘kUe;jpay;’ (Pharmacology kUe;ijg; 
gw;wpa mwptpay;) kw;Wk; ‘kugZtpay; (Genomics-kugZf;fs; kw;Wk; 
mtw;wpd; nray;fs; gw;wpa mwptpay;) ,ize;J cUthd Gjpa Jiw 
MFk;.  xU egupd; kugZ cUthf;fj;jpw;F Vw;g kUe;Jfis rupahd 
mstpy; ed;F nray;glf;$ba> ghJfhg;ghd Kiwapy; mspf;f ,j;Jiw 
cjTfpwJ. 
 
b.vd;.V Nuif mr;rply; njhopy; El;gk; (DNA finger printing technique) 

 

• b.vd;.V Nuif mr;rply; njhopy;El;gk; Kjypy; 1985 Mk; Mz;L mnyf; 
N[/g;Nu]; (Alec jeflreys) vd;gtuhy; cUthf;fg;gl;lJ.  (2014 Mk; 
Mz;L uhay; nrhirl;b toq;fpa Nfhg;Ny gjf;fj;ijg; ngw;wtu;).  
xt;nthU egUk; xNu khjpupahd Ntjpa mikg;Gila b.vd;.Vitg; 
ngw;Ws;sdu;.  Mdhy; b.vd;.V tupirapy; cs;s A, T, C kw;Wk; G vd;w 
FwpaPL nfhz;l fhu ,izfspy; kpy;ypad; kpy;ypad; fzf;fhd 
NtWghLfs; cs;sd.  ,J ek;kpilNa jdpj;jd;ikiaj; 
Njhw;Wtpf;fpwJ.  Mjyhy; kunghj;j ,ul;ilau;fs; jtpu ehk; 
xt;nthUtUk; kw;wtu;fsplkpUe;J kugpay; uPjpahf NtWgLfpNwhk;.  xU 
kdpjdpd; b.vd;.V Tk; mtupd; ifNuiffSk; jdpj;Jtk; cilait.  
1.5 kpy;ypad; ,iz kugZf;fisf; nfhz;l 23 ,iz 
FNuhNkhNrhk;fs; kdpjdpy; cs;sd.  kugZf;fs; b.vd;.Vf;fspd; 
gFjpfs; vd;gJ ed;F mwpag;gl;l cz;ikahFk;.  Mdhy; 
mtw;wpDila epA+f;spNahilL tupirapy; NtWghLfis nfhz;Ls;sJ.  
b.vd;.Vf;fspd; midj;J gFjpfSk; Gujq;fSf;fhd FwpaPl;ilr; 
nra;tjpy;iy. rpy b.vd;.V gFjpfs; newpg;gLj;Jk; nray;fisf; 
nfhz;Ls;sd. kw;wit ,ilg;gl;l tupirfs; (,ilg;gl;l gFjpfs;-
Introns) kw;Wk; rpy kWnjhlup b.vd;.V tupirfs; MFk;.  b.vd;.V Nuif 
mr;rplypy;> FWfpa kWnjhlup epA+f;spNahilL tupirfs; egu; rhu;e;j 
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jdpj;Jtk; nfhz;litahFk;.  ,e;j epA+f;spNahilL tupirfs; “khwp 
vz; ,iz kW njhlupfs;” (VNTR Variable number tendem repeats)  
vd;W miof;fg;gLfpd;wd. nghJthf ,uz;L egu;fspd; VNTR fs; 
khWgl;Lf; fhzg;gLfpd;wd. ,it> kugpa Fwpg;ghd;fshfg; (Genetic 
markers) gad;gLfpd;wd. 
 

• b.vd;.V tupirfspd; Fwpg;gpl;l rpy gFjpapYs;s kWnjhlup b.vd;.V 
f;fspy; (repetitive DNA) fhzg;gLk; NtWghLfisf; fz;lwpjy; DNA 
Nuif mr;rply; fhzg;gLk;.  Vnddpy;> ,e;j tupirapy; b.vd;.Vtpd; rpW 
gFjpfs; kPz;Lk; kPz;Lk; gyKiw Njhd;wpAs;sJ. 
 

b.vd;.V Nuif mr;rplypd; njhFg;G tiuglk;;: ntt;NtW 
gpujpepjpfisAila khwp vz; ,iz kWnjhlup vz;fis nfhz;l rpy 
Fwpg;gpl;l FNuhNkhNrhk;fs; fhl;rpg;gLj;jg;gl;Ls;sJ. 
• mlu;j;jp NtWghl;L ika tpyf;fypd;NghJ> Njhw;Wtpf;fg;gLk; NtWgl;l 

cr;r msTfisf; nfhz;L> nkhj;j kugZ b.vd;.Vf;fspypUe;J kW 
njhlup b.vd;.Vf;fs; gpupj;njLf;fg;gLfpwJ.  nkhj;j b.vd;.Vf;fs;  ngupa 
cr;rj;ijAk;> kw;wit rpwpa cr;rj;ijAk; Njhw;Wtpf;fpd;wd. rpwpa 
cr;rj;ij Njhw;Wtpf;Fk; b.vd;.Vf;fs; Jizf;Nfhs; b.vd;.Vf;fs; 
(Satellite b.vd;.V) vdg;gLfpd;wd.  b.vd;.Vtpy; fhzg;gLk; fhu ,izfs; 
(A:T my;yJ G:C kpFjp)> ePsk; kw;Wk; kPz;Lk; kPz;Lk; fhzg;gLk; 
myFfspd; mbg;gilapy; Jizf;Nfhs; b.vd;.Vf;fs; gy tiffshf 
tifg;gLj;jg;gl;Ls;sd.  mit Ez; Jizf;Nfhs; b.vd;.V kw;Wk;> 
rpwpa Jizf;Nfhs; b.vd;.V kw;Wk; gy.  ,e;j tupirfs; ve;j 
Gujj;jpw;Fk; FwpaPL nra;tjpy;iy.  Mdhy; ,J kdpj kugZtpd; 
ngUk; gFjpia nfhz;Ls;sJ.  mjpfsT gy;YUtikg;ig fhl;Lk; ,e;j 
tupirfs; b.vd;.V Nuif mr;rplYf;F mbg;gilahf mikfpwJ.  Fw;wk; 
epfo;e;j ,lj;jpypUe;J Nrfupf;fg;gLk; jlaq;fshd ,uj;jk;> Nuhkk; 
kw;Wk; Njhy; nry;fs; my;yJ kw;w kugpa jlaq;fspypUe;J VNTR 
Kiw %yk; b.vd;.Vit gpupj;njLj;J Fw;wk; Rkj;jg;gl;ltupd; 
b.vd;.VNthL xg;gpl;L> mtu; Fw;wthypah my;yJ epuguhjpah vd;W 
fz;lwpa gad;gLfpwJ.  nfhy;yg;gl;l egupd; b.vd;.V.it Mjhukhff; 
nfhz;L> me;j egupd; milahsq;fis fz;lwpa VNTR Kiw 
gad;gLfpwJ. 
 

b.vd;.V Nuif mr;rply; njhopy;El;gj;jpd; gbepiyfs; 
b.vd;.V gpupj;njLj;jy; 

 

• b.vd;.V Nuif mr;rply; njhopy;El;gj;jpd; Jtf;f epiyapy; ,uj;jk;> 
tpe;Jj; jputk;> fy;tpf; fhy;tha; jputk;> Kbapd; Ntu;fs;> gw;fs;> 
vYk;Gfs; Nghd;wtw;wpypUe;J b.vd;.V khjpupfs; Nrfupf;fg;gLfpd;wd. 
 
ghypkNu]; njhlu;tpid (PCR) 
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 b.vd;.V Nuif mr;rplYf;Fg; gy Neuq;fspy; Fiwe;j msT b.vd;.V 
kl;LNk fpilf;fpwJ. mjpf msT Njitg;gLk;NghJ ghypkNu]; 
njhlu;tpid %yk; b.vd;.V itg; ngUf;f KbAk;. 
 

b.vd;.V Jz;lhf;Fjy; 
 

• Jz;lhf;Fk; nehjpfisg; gad;gLj;jp> b.vd;.V ,iofisf; Fwpg;gpl;l 
,lq;fspy; ntl;br; rpwpa Jz;Lg; gFjpfshf khw;Wjy;. 
 

kpf;gFg;ghf;f Kiwapy; b.vd;.Vf;fisg; gpupj;njLj;jy; 
 

• mfNuh]; $o;k kpd;gFg;ghf;f Kiwapy;> b.vd;.V Jz;Lfs; gy;NtW 
msTfs; nfhz;l ntt;NtW fw;iwfshfg; gpupf;fg;gLfpd;wd.  ieyhd; 
rt;tpidg; gad;gLj;jp gpupf;fg;gl;l b.vd;.V fw;iwfs; tbfl;lg;gLfpd;wd.  
(Ntjpg;nghUl;fisg; gad;gLj;jp b.vd;.V ,iofSf;F ,ilNa cs;s 
i`l;u[d; gpizg;Gfs; tpLtpf;fg;gl;L xw;iw ,ioahf 
khw;wg;gLfpd;wd.   
 

• b.vd;.V ,ay;Gjpupjy; 
 
$o;kg;nghUspy; cs;s b.vd;.V fhu Ntjpg;nghUl;fisg; gad;gLj;jp 
my;yJ ntg;gg;gLj;jp> rpijTwr; nra;ag;gLfpwJ. 
 

• xw;wpnaLj;jy; (Blotting) 
$o;kg;nghUspy; cs;s b.vd;.V fw;iw mikg;G> “mstpd; mbg;gilapy; 
gpupf;fg;gl;l b.vd;.V ,ioapd;” Nky; itf;fg;gl;l ieyhd; rt;tpd; kPJ 
khw;wg;gl;L vLf;fg;gLfpwJ.  ,k;Kiw ‘rj;u;d; gpshl;bq;’ vdg;gLk;. 

 
• Fwpg;gpl;l b.vd;.Vf;fisj; ‘Jyf;fp b.vd;.V’ f;fisf; (Probe) nfhz;L 

milahsk; fhZjy; 
 

fjpupaf;fj;jd;ikAs;s Jyf;fp b.vd;.V> (fjpupaf;fj; jd;ikAila 
nghUl;fs; nghUj;jg;gl;l b.vd;.V ,io)> b.vd;.V fw;iwfSld; 
Nru;f;fg;gLfpwJ.  ,e;jj; Jyf;F b.vd;.V epug;Gf;$W iel;u[d; fhu 
tupirfisf; nfhz;l b.vd;.V Jz;LfSld; ,izfpwJ.  ,e;jj; 
Jyf;fp b.vd;.Vf;fis ‘xspUk;nghUl;fs;’ my;yJ ‘fjpupaf;fj;jd;ik 
cila INrhNlhg;Gfisg;’ gad;gLj;jpAk; jahupf;fyhk;. 

 
• Jyf;fp b.vd;.Vf;fSld; fyg;G nra;jy; 

 
Jyf;fp b.vd;.V fyg;G nra;jTld; kPjKs;s Jyf;fp b.vd;.V 
ePf;fg;gLfpwJ.  ,e;j ‘fyg;G b.vd;.V’ cila rt;tpd; kPJ xspg;glj;jfL 
nghUj;jg;gLfpwJ. 

 
kugpay;G – b.vd;.V Nuif mr;rpLjiy xspg;glj;jfl;bd; %yk; 
ntspg;gLj;Jjy; 
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• ,e;j fjpupaf;f milahskhdJ xspg;glj;jfl;bd;kPJ xU gpk;gj;ij 
cUthf;FfpwJ (fw;iwfspd; gpk;gk;).  ,J Fwpg;gpl;l b.vd;.V fw;iwf;F 
epfuhd gpk;gk; MFk;.  mlu;e;j kw;Wk; nky;ypa fw;iwfs;> Fwpg;gpl;l 
jz;L Nghd;w rpy mikg;Gfis (bars) cUthf;FfpwJ.  mit 
kuGNuif mr;R vdg;gLk;. 

 
b.vd;.V Nuif mr;rplypd; gad;ghLfs; 
jl Ma;T 
• Fw;w eltbf;if nfhz;l egiuf; fz;lwpaTk; jha; my;yJ je;ijia 

jPu;khdpf;Fk; gpur;rpidfSf;F jPu;T fhzTk;> FbNaw;w Njitf;fhd 
cwTfis jPu;khdpf;fTk; gad;gLfpwJ. 

 
kuG fhy; top njhlu; Ma;T 
• jiyKiwfspd; topahf kugZf;fs; flj;jg;gLtijAk; kw;Wk; 

ghuk;gupa Neha;fis fz;lwpaTk; gad;gLfpwJ. 
 

td capupd ghJfhg;G 
• mUfptUk; ,dq;fisg; ghJfhj;jy;> mUfptUk; capupdq;fspd; ,we;j 

jpRf;fis milahsk; fz;lwptjw;fhf b.vd;.V gjpTfisg; guhkupj;jy;. 
 

khDltpay; Ma;Tfs; 
• ,J kdpj ,df;$l;lj;jpd; Njhw;wk;> ,lg;ngau;r;rp kw;Wk; kugpa 

gy;tifj; jd;ikapid jPu;khdpf;fg; gad;gLfpwJ. 
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12k;  

myF – 6  
 

• xU ,df;$l;lj;jpYs;s xU rpw;wpdj;jpd; xd;W my;yJ mjw;F Nkw;gl;l 
gz;Gfspy; Vw;gLk;. mLj;jLj;j jiyKiwfSf;F flj;jg;glf;$ba 
khw;wq;fs; ghpzhkk; vdg;gLk;. ,d;iwa kdpj ,dj;jpd; epiy %d;W 
tifg; ghpzhk epfo;Tfshy; Njhd;wpapUf;fyhk;. mitahtd – 
Ntjpg;ghpzhkk;> fhpkg; ghpzhkk; kw;Wk; r%f my;yJ gz;ghl;Lg; 
ghpzhkk;.  

 
• fjphpaf;f Kiwapy; tpz;fw;fis Ma;T nra;jjpy;> #hpaf;FLk;gk; kw;Wk; 

G+kpapd; taJ Rkhh; 4.5 – 4.6 gpy;ypad; Mz;Lfs; vd 
fzf;fplg;gl;Ls;sJ. Gjpjha;g; gpwe;j G+kp rpy E}W kpy;ypad; Mz;Lfs; 
caphpdq;fs; thoj; jFjpaw;wjhf ,Ue;jJ. mg;NghJ G+kp kpFe;j 
ntg;gk; cilajhf ,Ue;jJ. ,jw;Ff; fhuzk;> FWq;Nfhs;fs; xd;Wld; 
xd;W Nkhjp G+kpahf xd;wpize;j NghJ ,f;NfhisNa cUf;ff; $ba 
ngUksT ntg;gk; ckpog;gl;lNj MFk;. ,Wjpahf> G+kpapd; Gwg;gug;G 
Fsph;e;J jplkhfp Nkw;gFjp cUthdJ. G+kpapd; cl;gFjpapypUe;J 
ntspNawpa ePuhtp Fsph;e;J ngUq;fly;fshf khwpd. vdNt G+kpapy; 
caphpdj; Njhw;wj;jpid kiwKfr; rhd;Wfspd; cjtpahy; kWfl;likf;f 
KbAk;. caphpay; ty;Ydh;fs;> NtWgl;l jfty;fisr; Nrfhpj;J 
mtw;iw jpifg;gsp Gjphpy; (Jig saw puzzle) Jz;Lfs; xl;LtJ Nghy; 
xd;wpizf;fpd;wdh;. caph; Njhd;wy; Fwpj;j gy;NtW Nfhl;ghLfs; 
Kd;itf;fg;gl;Ls;sd. mtw;Ws; rpy ,g;ghlj;jpy; tpsf;fgLfpd;wd.  

 
caphpdj; Njhw;wk; - caphpd tiffspd; ghpzhkk;  
 

• rpwg;Gg; gilj;jy; Nfhl;ghl;bd;gb (Theory of special Creation) 
caphpdq;fs; ahTk; ,aw;iff;F mg;ghw;gl;l rf;jpapdhy; 
gilf;fg;gl;lit vd ek;gg;gLfpwJ. midj;J kjq;fSk; 'flTs;jhd;' 
,e;j cyfj;ijAk;> jhtuq;fs; kw;Wk; tpyq;FfisAk; gilj;jjhf 
ek;Gfpd;wdh;.  

 
• jhd; Njhd;wy; Nfhl;ghL (Theory of Spontaneous Generation) my;yJ 

caphpd;wp caph; Njhd;wy; (Abiogenesis) Nfhl;ghl;bd;gb caphpdq;fs; 
caphpdq;fs; capuw;w nghUl;fspypUe;J Njhd;wpd. gy kpy;ypad; 
Mz;Lfshf capuw;w nghUl;fshd Ntjpg;nghUl;fs; kw;Wk; 
%yf;$Wfspy; gbg;gbahf eilngw;w ghpzhkj;jhy; caphpdq;fs; 
Njhd;wpd. 'caphpd;wp caph; Njhd;wy;" (Abiogenesis) vd;w gjj;ij 
cUthf;fpath; jhk]; `f;];Ny Mthh;.  

 
• ngUntbg;Gf; Nfhl;ghL> (Bigbang Theory) ,e;jg; Nguz;lk; xw;iwg; ngU 

ntbg;gpdhy; vt;thW Njhd;wpaJ vd;gij tpsf;FfpwJ. njhlf;f fhy 
G+kpapy; rhpahd tspkz;lyk; ,y;iy. Mdhy; mk;Nkhdpah> kPj;Njd; 
i`l;u[d; kw;Wk; ePuhtp Nghd;wit ,Ue;jd. mf;fhyj;jpy; G+kpapd; 
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fhyepiy kpfTk; ntg;gj;Jld; ,Ue;jJ. #hpadpypUe;J tUk; GwCjhf; 
fjph;fs; ePh; %yf;$iw i`l;u[dhfTk;> Mf;rp[dhfTk; gphpj;jJ. 
gbg;gbahf ntg;gepiy Fiwe;J ePuhtp kioePuhf khwpaJ. kioePh; 
G+kpapd; jho;thd gFjpfspy; Njq;fp ePh;epiyfs; cUthapd. 
tspkz;lyj;jpy; cs;s mk;Nkhdpah kw;Wk; kPj;Njd; Nghd;wit 
Mf;rp[Dld; Nrh;e;J fhh;gd;-il-Mf;irL kw;Wk; gpw thAf;fshf khwpd.  

 
Nfhrh;Ntl;Lfs; (jput Clfj;jpypUe;J jpuz;L tUk; $o;kj; jpus;fs;) - 
,e;j Kjy; Kd;Ndhb nry;fs; gbg;gbahf khw;wk; ngw;W capUs;s 
nry;fshf khwp tpl;ld.  
 

• caph;topj; Njhw;wf; Nfhl;ghl;bd; gb xU caphpdk; Vw;fdNt cs;s 
caphpdj;jpypUe;J cUthdJ MFk;. ,f;Nfhl;ghl;bd; gb caph;Ntjpay; 
epfo;r;rpfshy; caphpdq;fs; cUthf;fg;gl;Ls;sd. ,r;nrhy;iy 
cUthf;fpath; n`d;wp gh];bad; Mthh;.  
 

• Ntjpg;ghpzhkf; Nfhl;bghl;bd;gb> G+kpapd; Muk;g fhyr; #oypy; 
njhd;ikahd caphpdq;fs; fdpkg; nghUl;fs; kw;Wk; ,aw;gpay; 
fhuzpfshd kpd;dy;> GwCjhf; fjph;fs;> vhpkiy nray;fs; kw;Wk; 
gpwtw;wpd; cjtpahy; jhdhfNt Njhd;wpapUf;fyhk;. xg;ghhpd; (1924) 
vd;gth; fhpkg; nghUl;fs; njhlh;r;rpahd khw;wq;fSf;F Ml;gl;L nghpa 
%yf;$Wfshf khwpapUf;ff;$Lk; vd;Wk;> ,k;%yf;$Wfs; jput 
Clfj;jpy; $o;kj; jpus;fshf my;yJ Nfhrh;Ntl;Lfshf (Coacervates)  
khwpapUf;fyhk; vd;Wk; $Wfpwhh;. ,f;$o;kj;jpus;fs; #oypUe;J fhpkg; 
nghUl;fis cwpQ;rpj; jd;kakhf;Ffpd;wd. `hy;Nld; vd;gth; $w;Wg;gb 
Muk;gfhy fly;> #hpaxsp Mw;wiyg; ngw;W> kpfg;nghpa Ntjpapay; 
Ma;tfkhf nray;gl;lJ.   
 

• tspkz;lyj;jpy; Mf;]p[d; ,y;iy. NkYk; mk;Nkhdpah kw;Wk; 
GwCjhf; fjph;fs; xd;wpize;J fhpkg; nghUl;fis cUthf;fpd. 
,jdhy; fly; mjpf vz;zpf;ifapy; fhpk xUgb (NkhNdhkh;) kw;Wk; 
gygb (ghypkh;) %yf;$Wfs; cilajhfTk; '#lhd" ePh;j;j 
jd;ikAilajhfTk; ,Ue;jJ. ,e;j xUgb kw;Wk; gygb %yf;$Wfs; 
nfhOg;G ciwapidg; ngw;W gpd;G mit capUs;s nry;yhf 
khwpajhf mwpQh;fs; fUjpdh;. `hy;Nld; 'caphp Kd;Ndhbr;rhW" 
(Prebiotic Soup) vd;w nrhy;iy cUthf;fpdhh;. ,JNt caphpdj; 
Njhw;wj;ij tpsf;Fk; `hy;Nld; xg;ghhpd; Nfhl;ghl;bw;fhd milahskhf 
khwpaJ. (1924 – 1929).  

 

• njhd;ikahd tspkz;lyk; FiwAk; #oypy; ,Ue;jpUe;jhy;> kpd;dy; 
my;yJ GwCjhf;fjph;fs; %yk; Njitahd rf;jpAk; fpilj;jpUe;jhy; 
gy;NtWtif fhpk %yf;$Wfs; cUthfpapUf;f KbAk; vd;W xg;ghhpd; 
kw;Wk; `hy;Nld; MfpNahh; jdpj;jdpNa jkJ fUj;Jf;fis 
ntspg;gLj;jpdh;.  
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Gtpapaw; fhy ml;ltiz (Geological Time Scale):  
 

• Gtpapd; tuyhw;Wf; fhyj;ij gy ngUq;fhyq;fshfg; (Eras) 
gphpj;Js;sdh;. mit> ghypNahNrhapf;> kPNrhNrhapf; kw;Wk; rPNdhNrhapf; 
ngUq;fhyq;fs; MFk;. rkPg ngUq;fhyq;fis gy gUtq;fshfg; 
(Periods) gphpj;Js;sdh;. ,e;j gUtq;fs; gy rpWfhyq;fshfg; (Epoch) 
gphpf;fg;gl;Ls;sJ. Gtpapaw;fhyq;fspd; gy;NtW ngUq;fhyq;fs; kw;Wk; 
gUtq;fs; mf;fhyq;fspy; tho;e;j Kjd;ikahd caphpdq;fSk; 
Fwpf;fg;gl;Ls;sd.  

 
• ghypNahNrhapf; ngUq;fhyj;jpy; fly;tho; KJFehzw;w tpyq;Ffspd; 

Gijgbtq;fs; mjpfk; fpilj;Js;sd. mg;ngUq;fhyj;jpd; gpd; ghjpg; 
gFjpapy; (fly;tho; kw;Wk; epytho;) gwitfs; kw;Wk; ghY}l;bfisj; 
jtpu gpw KJF ehZilait Njhd;wpd. ghypNahNrhapf; 
ngUq;fhyj;jpd; VO gUtq;fshtd – (goikahd fhyj;jpypUe;J 
rkPgj;jpa fhyk; tiuapyhd thpirapy;) Nfk;g;hpad; 
(KJFehzw;witfspd; fhyk;)> Mh;Nlhtprpad; (ed;dPh; kPd;fs;> 
M];l;uNfhnlh;k;fs;> kw;Wk; gy;NtW tifahd nky;Ylypfs;)> 
irY}hpad; (kPd;fs; Njhw;wk;)> bNthdpad; (kPd;fspd; fhyk; - EiuaPuy; 
kPd;fs;> fJg;Gj; JLg;G kPd;fs; kw;WK; jpUf;if kPd;fs; Nghd;wit). 
kprprpgpad; (goikahd ,Utho;tpfs;> Kl;Njhypfs;)> ngd;rpy;Ntdpad; 
(goikahd Ch;td) kw;Wk; nghpkpad; (ghY}l;bfisg; Nghd;w Ch;td).  

 
• kPNrhNrhapf; ngUq;fhyk; (Ch;tdtw;wpd; Mjpf;fk;) "Ch;tdtw;wpd; 

nghw;fhyk;" vd miof;fg;gLfpwJ. ,g;ngUq;fhyk; %d;W gUtq;fshfg; 
gphpf;fg;gl;Ls;sd. mit> biuahrpf; (Kl;ilapLk; ghY}l;bfspd; 
Njhw;wk;)> [{uhrpf;> (ilNdhrhh;fs; Mjpf;fk; kw;Wk; Gijgbtg; gwit – 
Mh;f;fpahg;nlhpf;];) kw;Wk; fpul;Nl~pa]; (gw;fSila gwitfSk; 
ilNdhrhh;fSk; kugw;Wg;Nghjy; kw;Wk; etPd gwitfspd; Njhw;wk;).  

 
rPNdhNrhapf; ngUq;fhyk; (ghY}l;bfspd; fhyk;):  
 
• ,g;ngUq;fhyk;> nlh;~pahp kw;Wk; Fthh;nlh;dhp Mfpa ,uz;L 

gUtq;fshfg; gphpf;fg;gl;Ls;sd. nlh;~pahp gUtk; ghY}l;bfs; mjpf 
vz;zpf;ifapy; fhzg;gLk; gUtk; MFk;. ,g;gUtk; Ie;J rpW 
fhyq;fshfg; gphpf;fg;gl;Ls;sd. mit ghypNahrPd; (eQ;Rf; nfhb 
ghY}l;bfs;)> ,NahrPd; (thj;J myF gpshbg]; kw;Wk; vfpl;dh jtpu gpw 
NkhNdhl;hPk;fs;> Fsk;Gfs; cila ghY}l;b kw;Wk; Cd; Cz;zpfs;)> 
MypNfhrPd; (Nkk;gl;l eQ;Rf;nfhb ghY}l;bfspd; Njhw;wk;)> ikNahrPd; 
(kdpjidg; Nghd;w kdpjf; Fuq;Ffs; Njhw;wk;) kw;Wk; gpspNahrPd; 
(kdpjidg; Nghd;w kdpjf; Fuq;FfspypUe;J kdpjdpd; Njhw;wk;)> 
Fthh;nlh;dhp gUtj;jpy; ghY}l;bfspd; tPo;r;rp kw;Wk; kdpj r%f 
tho;f;if Jtf;fk; Mfpait epfo;e;jd.  
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• Gijgbtq;fspd; taJ> xg;gPL taJ fzf;fpLk; Kiw (Relative Dating) 
kw;Wk; KOikahd taJ fzf;fpLk; Kiw (Absolute Dating) Mfpa 
,uz;L Kiwfspy; eph;zapf;fg;gLfpwJ. xg;gPL taJ fzf;fpLk; 
Kiwapy;> Gijgbtq;fspd; taJ> Gijgbtq;fis xj;j ghiwfs; 
my;yJ taJ njhpe;j Gijgbtq;fNshL xg;gpl;Lf; fzf;fplg;gLfpwJ. 
KOikahd taJ fzf;fpLk; Kiwapy;> fjphpaf;f taJ fzf;fpLk; 
Kiwg;gb> Gijgbtq;fspy; cs;s INrhNlhg;Gfspd; rpijT 
mstplg;gl;L Gijgbtq;fspd; taJ fzf;fplg;gLfpwJ.  

 
caphpag; ghpzhkk; (Biological Evolution):  
Kd;Ndhb caphpdq;fspd; cUthf;fk;:  
 
• capuw;w nghUl;fspypUe;J cUthd %yf;$Wfs;> jd;dpr;irahf xd;W 

Nrh;e;J> ePh;k jputj;ij cs;slf;fpa rpW Jspfshfj; jhNk 
tbtikj;Jf; nfhs;fpd;wd. NkYk; ,jd; cs; Ntjpr;#oy;> 
Gwr;#oypypUe;J Kw;wpYk; NtWg;gl;ljhFk;. ,j;jifa Nfhs 
mikg;Gfis mwptpayhsh;fs; 'Kd;Ndhb caphpdq;fs;' (Protobionts) 
vd;W mioj;jdh;. jputj;jpy; cs;s ypg;gpLfs;> jhNk xd;W Nrh;e;J 
,ul;ilr; rt;T ypg;gpLfshf tbtikj;Jf; nfhs;fpd;wd. ,it 
'ypg;NghNrhk;fs;' vd miof;fg;gLfpd;wd. ,e;j ypg;NghNrhKf;F cl;Gwk; 
cs;s rpy Gujq;fs; nehjpfspd; gz;igg; ngWtjhy; %yf;$Wfs; 
Ntfkhfg; ngUf;fkilfpd;wd.  

 
• epA+f;fpspNahGujk; kw;Wk; Cl;lg; nghUl;fis cila Nfhrh;Ntl;Lfs;> 

ntspg;Gwkhf rt;tpidg; ngw;Ws;sd. ,it itu];fs; my;yJ jdpj;J 
thOk; kugZf;fspd; gz;Gfis xj;Js;sd. njhlh;r;rpahf ,J Nghd;w 
epiwa kugZf;fs; xd;wpize;J jw;fhy itu];fisg; Nghd;w 
'Kd;Ndhb itu];fis' (Proto Virus) cUthf;fpd. ,e;j rkaj;jpy; 
Njhd;wpa ,uz;L nry;tiffs; Kf;fpaj;Jtk; tha;;e;;jit. mtw;wpy; 
Kjy; tifapy; njhd;ikahd nry;fspy; cs;s epA+f;spNah 
Gujj;JZf;Ffs; nry;nghUl;fspy; gjpe;J fhzg;gl;ld. ,t;tif 
nry;fs; nkhdpuhit xj;Js;sd. ,it etPd ghf;Bhpah kw;Wk; 
ePyg;gr;irg; ghrpfSf;F "%jhijah;fs;' vd;W fUjg;gLfpd;wd. kw;nwhU 
tif njhd;ikahd nry;fspy;> epA+f;spNah Gujj; JZf;Ffs; 
ikaj;jpy; jpuz;Lk; mtw;iwr; #o;e;J nky;ypa rt;Tk; fhzg;gl;lJ. 
,e;jr; rt;T> epA+f;spNah Gujj;ij gpw nry; cl;nghUs;fspypUe;J 
gphpj;jJ. ,t;tif nry;fs; GNuhb];lh (Protista) vd miof;fg;gl;ld. 
fhyg;Nghf;fpy; flypy; fhzg;gl;l ,aw;ifahd czT tsq;fs; 
Fiwe;jjdhy; nkhdpuh kw;Wk; GNuhb];lh Kd;Ndhb nry;fs;> czitg; 
ngWtjw;fhd gpw topKiwfis cUthf;f Ntz;bajhapw;W. 
mt;tifapy; xl;Lz;zp tif> rhWz;zp tif> nfhd;Wz;zp kw;wk; 
Ntjpr;Nrh;f;if my;yJ xspr; Nrh;f;if tif czT+l;l Kiwfs; 
Njhd;wpd. xspr;Nrh;f;if nra;Ak; caphpdq;fs; mjpfhpj;jjhy; flypYk; 
tspkz;lyj;jpYk; jdpj;j jdpj;j O2 msT mjpfhpj;jJ.  
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CH4 + 2O2 → CO2 + 2H2O  
  4NH3 + 3O2 → 2N2 + 6H2O  
   

• tspkz;lyj;jpy; cs;s Mf;rp[d;> kPj;Njd; kw;Wk; mk;NkhdpahTld; 
,ize;J fhh;gd; il Mf;i]L kw;Wk; jdpj;j iel;u[id 
cUthf;fpaJ. tspkz;lyj;jpy; fhzg;gl;l jdpj;j My; fhw;W Rthr 
Kiw ghpzhkk; Vw;gl;lJ. ,r;Rthr Kiwahy; czTg; nghUl;fs; 
Mf;rpfuzk; mile;J mjpf msT Mw;wy; cUthfp ,Uf;ff; $Lk;. 
,jdhy; GNuhNfhpNahl; kw;Wk; A+NfhpNahl;Lfs; cUthfpd.  

 
caphpdj; Njhw;wk; Fwpj;j Nrhjid mZFKiw:  
 
• A+Nu kw;Wk; kpy;yh; (1953) MfpNahh; fhpk %yf;$Wfs; vt;thW 

cUthfpapUf;ff; $Lk; vd;Wk; mtw;wpypUe;J caphpdq;fs; vt;thW 
Njhd;wpapUf;fyhk; vd;gijAk; Ghpe;J nfhs;s top Vw;gLj;jpf; 
nfhLj;jdh;. mth;fspd; Nrhjidapy; thAf;fspd; fyitahdJ. 
lq;];ldhyhd kpd;KidfspypUe;J ntspNaWk; kpd;Ndhl;lj;jpd; 
topahfr; Rw;wp tUkhW mikf;fg;gl;Ls;sJ. rpwpa FLitapy; cs;s ePh; 
njhlh;r;rpahf nfhjpf;f itf;fg;gLtjhy; ntspNaWk; ePuhtp nghpa 
FLitapy; cs;s thAf;fspd; fyitapy; (mk;Nkhdpah> kPj;Njd; kw;Wk; 
i`l;u[d;) fyf;fpwJ. ePuhtp gpd;G Fsph;tpf;fg;gl;L ePuhf khwp 'U" 
tbtf; Foha; topNa nry;fpwJ. njhlh;e;J xUthu fhyk; ,r;Nrhjid 
Nkw;nfhs;sg;gl;L mjpy; cs;s jputk; Ma;T nra;ag;gl;lJ. 
,j;jputj;jpy; fpisrpd;> myidd;> gPl;lh myidd; kw;Wk; m];ghh;bf; 
mkpyk; Nghd;w nghUl;fs; fz;lwpag;gl;ld. ,t;thW A+Nu kw;Wk; kpy;yh; 
Nrhjid> caphpd;wp caph; Njhd;wy; Kiwapy; mjpf mstpyhd 
gy;tif fhpk %yf;$Wfs; ,aw;ifapy; vt;thW cUthfpapUf;ff; $Lk; 
vd;gij tpsf;FfpwJ. ,th;fsJ Nrhjidapy; kPj;Njd; thA kl;LNk 
fhh;gDf;fhd %ykhf ,Ue;jJ. gpd;dh; Nkw;nfhs;sg;gl;l ,J Nghd;w 
Nrhjidfspy; midj;J tif mkpNdh mkpyq;fs; kw;Wk; iel;u[d; 
fhuq;fs; cUthtJ fz;lwpag;gl;lJ.  

 
caphpag; ghpzhkj;jpw;fhd rhd;Wfs;:  
njhy;Yaphpa rhd;Wfs;:  
 
• njhy;Yaphpay; vd;gJ Gijgbtq;fs; %ykhf tuyhw;Wf;F Ke;ij 

caphpdq;fis Ma;T nra;tJ MFk;. ghpzhkj;jpd; cz;ikahd 
rhl;rpfs; my;yJ ghpzhkj;jpd; gy;NtW Gtpapay; mLf;FfSf;fhd 
Mtzq;fshf Gijgbtq;fs; fUjg;gLfpd;wd. G+kpapd; gbtg; 
ghiwfspy; jhtuq;fs; my;yJ tpyq;Ffspd; vr;rq;fs; ghJfhf;fg;gLjy; 
Gijgbtkhf;fk; vdg;gLk;. ,tw;wpy; %d;W Kf;fpa tiffs; cs;sd.  

 
1. vQ;rpa cly; gFjpfs; (Actual Remains):  

 
• tpyq;Ffspd; kpff; fbdkhd cly; gFjpfshd vYk;Gfs;> gw;fs; 

my;yJ xLfs; Mfpait G+kpapd; mLf;Ffspy; khw;wkpy;yhky; mg;gbNa 
ghJfhf;fg;gLfpd;wd. ,J Gijgbtkhf;fypy; mjpfk; fhzg;gLk; Kiw 
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MFk;. fly; tho; tpyq;Ffs; ,we;jgpd; mtw;wpd; fbdkhd gFjpfshd 
vYk;Gfs;> XLfs; Nghd;wit gbTfshy; %lg;gl;L NkYk; 
Nrjkilahky; ghJfhf;fg;gLfpd;wd. fly; ePhpy; cs;s 
cg;Gj;jd;ikahy; mit nflhky; ghJfhf;fg;gLfpd;wd. gbTfs; 
fbdkhfp mt;tpyq;fpdg; gFjpapd; Nkw;Gwk; ciwNghy; my;yJ 
mLf;Ffshfg; gbfpwJ. vLj;Jf;fhl;lhf 22 Mapuk; Mz;LfSf;F Kd;g 
tho;e;j fk;gsp khk;%j; ahidfs; irgPhpahtpd; ciwe;j flw;fiug; 
gFjpapy; KO clYk;l gbtkhf khwp ghJfhf;fg;gl;bUe;jJ.  
 

• nghk;nga; vd;w goq;fhy efuj;jpy;> ntRtpa]; vhpkiy ntbj;j NghJ 
ntspNaw;wg;gl;l vhpkiyr; rhk;gypy; rpy kdpjh;fs; kw;Wk; tpyq;Ffspd; 
cly;fs; KOikahf ghJfhf;fg;gl;bUe;jd.  

 
2. fy;yhjy; (Petrifaction):  

 

• tpyq;Ffs; ,we;j gpd;dh; mtw;wpd; cz;ikahd cly; gFjpfspd; 
%yf;$Wfs;> jhJ cg;Gfspd; %yf;$Wfshy; gjpyPL nra;ag;gLfpd;wd. 
NkYk; mtw;wpd; %y cly; gFjpfs;> rpwpJ rpwpjhf mope;J tpLfpd;wd. 
,k;Kiwapyhd Gijgbtkhf;fy; Kiw fy;yhjy; vdg;gLk;. 
,k;Kiwapyhd Gijgbtkhf;fy; Kiwapy; ,Uk;G igiul;Lfs;> rpypfh> 
fhy;rpak; fhh;gNdl; kw;Wk; fhy;rpak; kw;Wk; nkf;dPrpaj;jpd; 
igfhh;gNdl;Lfs; Nghd;w Kf;fpa jhJ cg;Gf;fs; ngUk; 
gzpahw;Wfpd;wd.  
 

3. ,aw;ifahd mr;RfSk; thh;g;GfSk;:  
 

• ,we;j tpyq;Ffspd; cly;fs; gbg;gbahf rpije;j gpd;Gk;> mtw;wpd; 
cly; nkd;ikahd NrW Nghd;w gFjpapy; mopahj gjpit 
cUthf;Ffpd;wd. ,g;gjpT gpd;G fbdkhfp fy;yhf khWfpwJ. ,t;tifg; 
gjpTfs; mr;Rfs; vdg;gLk;. ,e;j mr;Rfspd; cl;Gwk; cs;s Fopfs; 
jhJ cg;Gfshy; epug;gg;gl;L gbtkhf khWfpd;wd. ,it thh;g;Gfs; 
vdg;gLk;. tpyq;Ffspd; fbdkhf;fg;gl;l kyg;nghUl;fs;> 
Nfhg;Nuhiyl;Lfs; (Coprolites) vDk; rpW cUz;ilfshf 
fhzg;gLfpd;wd. ,e;j Nfhg;Nuhiyl;Lfis Ma;T nra;tjhy; 
tuyhw;Wf;F Ke;ija fhyj;jpy; tho;e;j tpyq;Fspd; czTg; 
gof;fj;jpid mwpe;J nfhs;syhk;.  
 

xg;gPl;L cs;sikg;gpay; rhd;Wfs;:  
 
• ntt;NtW caphpdj; njhFg;Gfspd; mikg;gpy; fhzg;gLk; xw;Wikfs; 

mtw;Wf;fpilNa cs;s njhlh;ig Rl;bf;fhl;Lfpd;wd. vLj;Jf;fhl;lhf 
ntt;NtW KJnfYk;gp tpyq;Ffspd; Kd;dq;fhy;fs; Fwpj;j xg;gPl;L 
Ma;T mtw;wpd; mikg;gpy; cs;s xw;Wikiaf; Fwpf;fpwJ. ,j;jifa 
njhlh;ig> mikg;nghj;j cWg;Gfs;. nranyhj;j cWg;Gfs;> vr;r 
cWg;Gfs;> ,izg;G caphpfs; kw;Wk; KJkuG cWg;G kPl;rp (Atavism) 
Mfpa jiyg;Gfspy; mwpayhk;.  
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mikg;nghj;j cWg;Gfs; (Homologous Structures):  
 

• KJnfYk;gpfspd; Kd;dq;fhy;fs; kw;Wk; gpd;dq;fhy;fs; Fwpj;j xg;gPl;L 
clw;$wpay; Ma;Tfs;> mitaidj;Jk; xNu mbg;gil tiutpiaf; 
nfhz;bUf;fpwJ vd;gijf; fhl;LfpwJ. ntt;NtW KJnfYk;gpfspd; 
Kd;dq;ffhy;fspd; mbg;gil mikg;gpy;> xw;Wikfs; fhzg;gLfpd;wd. 
mitaidj;Jk; Nkw;if vYk;G> Mu vYk;G> my;dh> kzpf;fl;L 
vYk;Gfs;> cs;sq;if vYk;Gfs; kw;Wk; iftpuy; vYk;Gfs; Nghd;w xNu 
tpjkhd vYk;Gfshy; Mf;fg;gl;Ls;sd.  

 

• cUthf;fj;jpy; xNu khjphpahf mike;J Mdhy; ntt;NtW nray;fis 
nra;af;$ba cWg;Gfs; mikg;nghj;j cWg;Gfs; vdg;gLk;. ,it tphp 
ghpzhkj;ij (Divergent Evolution) Vw;gLj;jf;$bait.  

 

• ,Nj Nghy; fhfpjg; G+tpy; (Bougainvillea) cs;s Kl;fs; kw;Wk; Riu 
(Curcurbita) kw;Wk; gl;lhzpapy; (Pisum Sativum) fhzg;gLk; gw;Wf; 
fk;gpfs; mikg;nghj;j cWg;Gfshf cs;sd. fhfpjg; G+tpy; cs;s 
Kl;fs; mtw;iw Nka;r;ry; tpyq;FfspypUe;J ghJfhf;fpd;wd. Riu 
kw;Wk; gl;lhzpapy; (Pisum sativum) cs;s gw;Wf; fk;gpfs; gw;wpg; glu 
cjTfpd;wd.  

 
nranyhj;j cWg;Gfs; (Analogous Stuctures):  
 

• mikg;G mbg;gilapy; NtWgl;bUe;jhYk; xNutpjkhd nraiyr; nra;af; 
$ba cWg;Gfs;> nranyhj;j cWg;Gfs; vdg;gLk;. vLj;Jf;fhl;lhf 
gwitfs; kw;Wk; G+r;rpfspd; ,wf;iffs; ntt;NtW Njhw;w mikg;igg; 
ngw;wpUe;jhYk; mit 'gwj;jy;' vd;w xNu nraiyr; nra;fpd;wd. ,J 
Ftp ghpzhkj;jpw;F (Convergent Evolution) topNfhYfpwJ.  

 
• ghY}l;b kw;Wk; Mf;Nlhg]; Mfpatw;wpd; fz;fs; kw;Wk; ngq;Ftpd; 

kw;Wk; lhy;gpd;fspy; fhzg;gLk; jirahyhd mfyj; JLg;Gfs; 
(Flippers) Mfpait nranyhj;j cWg;GfSf;Fg; gpw vLj;Jf;fhl;Lfs; 
MFk;. rPdpf; fpoq;fpy; Nth; khw;WU kw;Wk;> cUisf; fpoq;fpd; jz;bd; 
khw;WU Mfpait nrynyhj;j cWg;Gfs; MFk;. ,uz;L jhtuq;fspYk; 
,it 'czT Nrkpg;G' vd;w nghJthd nraiy Nkw;nfhs;fpd;wd.  

 
vr;r cWg;Gfs; (Vestigial Organs):  
 
• xU rpy cWg;Gfshy; mtw;iwg; ngw;Ws;s caphpdq;fSf;F ve;jg; 

gaDk; ,y;iy. NkYk; caphpfspd; caph;tho;f;iff;Fk; mit 
Njitaw;wit. ,itNa vr;r cWg;Gfs; vdg;gLk;.  

 
• caphpdq;fspy;> cWg;Gfspd; kPjq;fshff; fUjg;gLfpd;w vr;r cWg;Gfs; 

mtw;wpd; %jhij caphpdq;fspy; ed;F tsh;r;rp ngw;Wr;> nray;gLk; 
cWg;Gfshf ,Ue;jpUf;f$Lk;. Mdhy; gad;gLj;jg;glhj fhuzj;jhy; 
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ghpzhkj;jpd; Nghf;fpy; mit kiwe;jpUf;fyhk;. vLj;Jf;fhl;lhf 
kdpjdpd; Fly;thy;> ngUq;Fly; gpJf;fj;jpd; vQ;rpa gFjp MFk;. ,it 
Kay; Nghd;w jhtu cz;zpfspy; nray;gLk; cWg;Gfshf cs;sd. 
,tw;wpd; ngUq;Fly; gpJf;fg;gFjpapy; nry;YNyh]; nrhpj;jy; epfo;r;rp 
eilngWk;. kdpj cztpy; nry;YNyh]pd; Njit Fiwe;jjhy; 
ngUq;Fly; gpJf;fk; nraypoe;J mstpy; Fd;wp GOg;Nghd;w Fly;thy; 
vd;Dk; vr;r cWg;ghf khwpaJ. thy; Ks;nsYk;G> mwpTg;gw;fs;> fhjpy; 
cs;s jirfs;> cly; cNuhkq;fs;> Mz;fspy; khh;gfk; kw;Wk; 
fz;fspy; cs;s epf;bNlbq; rt;T Nghd;wit kdpjdpy; fhzg;gLk; gpw 
vr;r cWg;GfshFk;.  

 
,izg;G caphpfs; (Connecting Links):  
 
• ,uz;L khWgl;l njhFg;igr; Nrh;e;j caphpdq;fspd; gz;GfisAk; 

xUq;Nf ngw;Ws;s caphpdq;fs; ,izg;G caphpfs; vdg;gLk;. v.fh. 
nghpNgl;l]; (tisj;jirg; GOf;fs; kw;Wk; fZf;fhypfs; njhFjpfis 
,izf;Fk; caphp). Mh;f;fpNahg;nlhpf;]; (Ch;td kw;Wk; gwitfis 
,izf;Fk; caphp).  

 
KJ kuG cWg;Gfs; kPl;rp (Atavistic Organs):  
 
• ed;F ghpzhkk; ngw;w caphpdq;fspy;> jpBnud vr;r cWg;Gfs; ntspj; 

Njhd;WtJ KJ kuG cWg;G kPl;rp vdg;gLk;. v.fh. kdpjdpy; 
tsh;fUtpy; thy; ,Ug;gJ KJ kuG cWg;G kPl;rp MFk;.  

 
fUtpay; rhd;Wfs; (Embryological Evidences):  
 

• fUtpay; vd;gJ fUKl;ilapypUe;J KO caphpdk; tsh;r;rp miltijg; 
gbf;Fk; mwptpay; gphpT MFk;. ntt;NtW caphpdq;fspd; fU 
tsh;r;rpia ftdkhf MuhAk; NghJ> mtw;Wf;fpilNa fUtsh;r;rp 
epiyfspYk;> tbtq;fspYk; xw;Wik ,Ug;gJ czug;gLfpwJ.  

 
• midj;J KJnfYk;gpfspYk; ,jaj;jpd; fUtsh;r;rp xNu Kiwapy; 

eilngWfpwJ. ,itaidj;jpYk; Xhpizf; Foy; Nghd;w mikg;G 
Njhd;wp gpd;dh; ,t;tikg;G kPd;fspy; ,uz;l miwfisAila 
,jakhfTk;> ,Utho;tpfspYk;> ngUk;ghyhd Ch;tdtw;wpYk; %d;W 
miwfis cila ,jakhfTk;> Kjiy> gwitfs; kw;Wk; 
ghY}l;bfspy; ehd;F miwfis cila ,jakhfTk; tsh;r;rp 
milfpwJ. midj;J KJnfYk;gpfSf;Fk; nghJthd %jhij caphpdk; 
,Ue;jij ,t;nthw;Wik fhl;LfpwJ.  

 
• ,jdhy;> 19k; E}w;whz;ilr; Nrh;e;j mwptpay; mwpQHfs;> cah;epiy 

tpyq;Ffs; jkJ fU tsh;r;rpapd; NghJ fPo;epiy tpyq;Ffspd; 
(%jhijah;fs;) fUtsh;r;rp epiyfisf; flg;gjhff; fUjpdh;. vh;d];l; 
thd; N`f;fy; caph;topj; Njhw;w tpjp (caph; kugpay; tpjp) (Biogenetic 
Law) my;yJ njhFj;Jiuf; Nfhl;ghl;il (Recapitulation Theory) 
cUthf;fpdhh;. ,jd; gb xU jdp caphpdj;jpd; tho;f;if Row;rp (jdp 
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caphp tsh;r;rp) (Ontogeny) mt;Taphpapd; ,dtuyhw;iwj; (Phylogeny) 
njhFj;Jiuf;fpwJ. ,jid 'xU jdp caphpapd; fU tsh;r;rp mjd; ,d 
tuyhw;iw njhFj;Jiuf;fpwJ" (Ontogeny Recapitulates Phylogeny) 
vdyhk;. cah;epiy tpyq;Ffspd; fU tsh;r;rp epiyfs;> mjd; %jhij 
tpyq;Ffspd; Kjph; caphpiag; Nghy cs;sd. kdpj fUtsh;r;rpapd; 
NghJ Njhd;Wk; njhz;il nrTs; gpsTfs;> fU czTg; ig kw;Wk; 
thy; Mfpatw;iw ,jw;F vLj;J fhl;Lfshff; $wyhk;.  

 
• caph; kugpay; tpjp midj;J caphpdq;fSf;Fk; nghUe;Jtjpy;iy. 

tpyq;Ffspd; fUtsh;r;rp epiyfs; mjd; %jhijah;fspd; Kjph; 
caph;fisg; Nghy ,Ug;gjpy;iy vd ,g;NghJ ek;gg;gLfpwJ. kdpjf; fU 
tsh;r;rpapd; NghJ %jhij tpyq;Ffspd; fU tsh;r;rp epiyfis 
kl;LNk fhl;Lfpd;wdNt jtpu mit Kjph; caphpiag; 
Nghd;wpUg;gjpy;iy.  

 
• gy;NtW caphpdq;fspd; fUf;fSf;fpilNaahd xg;gPl;L Ma;T> mtw;wpd; 

mikg;gpYs;s xw;Wikiaf; fhl;Lfpd;wd. kPd;> rykhd;lh;> Mik> Nfhop 
kw;Wk; kdpjf; fUf;fs; xw;iwr; nry;yhd fUKl;ilapy; Jtq;fp 
gpsj;jy; Kiwapy; gy;fpg; ngUfp> fUf;Nfhskhfp gpd;G %tLf;F 
fUf;Nfhskhf khw;wk; milfpd;wd. Nkw;$wpa ,g;gz;G midj;J 
tpyq;FfSk; nghJthd %jhijaplkpUe;J Njhd;wpapUg;gijNa 
fhl;LfpwJ.  

 
%yf;$W rhd;Wfs;:  
 
• mLj;jLj;j jiyKiwfspy; b.vd;.V. kw;Wk; Mh;.vd;.V. Nghd;w 

%yf;$Wfs; kw;Wk; Gujq;fspd; thpir mikg;gpy; Vw;gLk; 
khw;wq;fisNa %yf;$W ghpzhkk; Fwpf;fpwJ. %yf;$Wfspd; mikg;gpy; 
Vw;gLk; khw;wq;fis tpsf;f ghpzhk caphpay; kw;Wk; ,df;$l;l 
kugpay; Nfhl;ghLfs; gad;gLfpd;wd.  

 
• caphpdq;fspd; tho;tpay; epfo;Tfisf; fl;Lg;gLj;Jk; Gujq;fs; kw;Wk; 

gpw %yf;$Wfis rpw;wpdq;fspilNa ghJfhf;f KbtJ %yf;$W 
caphpay; gphptpd; gaDs;s tsh;r;rp MFk;. ghJfhf;fg;gl;l 
,k;%yf;$Wfspy; (DNA, RNA kw;Wk; Gujq;fs;) fhyg;Nghf;fpy; Vw;gLk; 
xU rpwpa khw;wk; '%yf;$W fbfhuk;' (Molecular Clock) vd 
miof;fg;gLfpwJ. ghpzhkk; Fwpj;j Ma;Tfspy; gad;gLk; %yf;$Wfs; 
irl;NlhFNuhk; - rp (Rthr topg;ghij) kw;Wk; iuNghNrhk; Mh;.vd;.V. 
(Gujr; Nrh;f;if) Mfpait MFk;.  

 
caphpag; ghpzhkf; Nfhl;ghLfs;  
yhkhh;f;fpd; Nfhl;ghL:  
 
• [Pd; ghg;b];l; b yhkhh;f; vd;gth; jhd; Kjd; Kjyhf ghpzhkf; 

Nfhl;ghl;bid jdJ Gfo;tha;e;j 'tpyq;fpay; jj;Jtk;' (Philosophic 
Zoologique) (1809) vd;w E}ypy; Fwpg;gpl;Ls;shh;. yhkhh;f; Nfhl;ghl;bd; 
,uz;L Kf;fpaf; nfhs;ifs;.  
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1. gad;gL kw;Wk; gad;glhf; Nfhl;ghL:  
• mbf;fbg; gad;gLj;jg;gLk; cWg;Gfs; mstpy; nghpjhfpd;wd. mNj 

Ntisapy; gad;gLj;jg;glhj cWg;Gfs; rpije;J mopfpd;wd. xl;lfr; 
rptpq;fpapd; fOj;J> gad;gL tpjpf;Fk; kw;Wk; ghk;Gfspy; fhy;fs; 
,y;yhj; jd;ik gad;glh tpjpf;Fk; vLj;Jf;fhl;Lfs; MFk;.  
 

2. ngwg;gl;l gz;Gfs; kuG flj;jy; Nfhl;ghL:  
• xU caphpdj;jpd; tho;ehspd; NghJ cUthf;fg;gLk; gz;Gfs;> ngwg;gl;l 

gz;Gfs; vdg;gLk;. ,g;gz;Gfs; mLj;j jiyKiwf;F flj;jg;gLfpd;wd.  
 

yhkhh;f; Nfhl;ghl;bw;fhd vjph; fUj;Jfs;:  
 
• Mf];l; tP];khd; vd;gth; yhkhh;f;rpd; ngw;wgz;Gfs; flj;jg;gLjy; 

Nfhl;ghl;bidj;' jtnwd;W ep&gpj;jhh;. ,th;> jdJ Nrhjidapy; 
njhlh;e;J ,UgJ jiyKiwfshf Rz;nlypfspd; thypidj; Jz;bj;J 
gpd;dh; ,dg;ngUf;fj;jpy; <LgLj;jpdhh;. Kbtpy; midj;J Rz;nlypfSk; 
KOikahd thYlNd gpwe;jd. ,jd; %yk; cly; nry;fspy; Vw;gLk; 
khw;wk; mLj;j jiyKiwf;Ff; flj;jg;glhJ vd;Wk;> ,dg;ngUf;f 
nry;fspy; Vw;gLk; khw;wq;fs; kl;LNk kuGf;flj;jYf;F chpad vd;Wk; 
tP];khd; ep&gpj;jhh;.  

 
Gjpa – yhkhh;f;fpak;:  
 
• yhkhh;f; Nfhl;ghl;il Mjhpf;Fk; (Gjpa yhkhh;fpah;fs;) Nfhg;> M];gh;d;> 

gf;fhh;l; kw;Wk; ];ngd;rh; Nghd;Nwhh;. ,f;Nfhl;ghl;bid mwptpay; 
mbg;gilapy; tpsf;f Kad;wdh;. midj;J caphpdq;fSk; #oYf;Nfw;g 
jq;fisj; jftikj;Jf; nfhs;Sk; vd;gJ nghJthdJ vdf; fUjpdh;. 
Rw;Wr;#oypy; khw;wq;fs; Vw;gLk;NghJ mjw;Nfw;g jq;fisj; 
jftikj;Jf; nfhs;tjw;fhf Gjpa gz;Gfis caphpdq;fs; ngw;Wf; 
nfhs;fpd;wd. Gwr; #oypy; Vw;gLk; khw;wk; mtw;wpd; cly; nry;fisj; 
J}z;b rpy 'Rug;Gfisr; Ruf;f itf;fpd;wd. ,it ,uj;jj;jpd; %ykhf 
,dr; nry;fis mile;J mLj;j Nra; caphpdq;fspy; khw;wq;fis 
Vw;gLj;Jfpd;wd.  

 
lhh;tpdpd; ,aw;ifj; Njh;T Nfhl;ghL:  
 
• rhh;y]; lhh;tpd; jdJ ghpzhkf; Nfhl;;ghl;il ',aw;ifj; Njh;T top 

rpw;wpdj; Njhw;wk;" vd;w E}ypy; tpsf;fpAs;shh;. ,th; cyfpd; 
gygFjpfspy; gazk; Nkw;nfhz;L> jhtuq;fs; kw;Wk; tpyq;Ffisf; 
Fwpj;J tphpthf Ma;T nra;jhh;. mth; caphpdq;fSf;fpilNa gy;NtW 
tifahd kw;Wk; Fwpg;gplj;jf;f xw;Wikfs; fhzg;gLtijAk;> mit 
#oYf;Nfw;g nghUj;jkhd jftikg;Gfisg; ngw;wpUg;gijAk; 
fz;lwpe;jhh;. mt;thW jFjp ngw;w caphpdq;fs; jFjpngwhj 
caphpdq;fistpl ed;F thOk; vd;Wk;> mit mjpf thhpR caphpfis 
cUthf;Fk; vd;Wk;> ,jw;F ,aw;if njhpe;njLj;jy; xU fhuzk; vd;Wk; 
ep&gpj;jhh;.  
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• lhh;tpd; Nfhl;ghL> gy;NtW cz;ikfs;> fUj;Jf;fs; kw;Wk; jhf;fq;fis 
mbg;gilahff; nfhz;ljhFk;. mitahtd>  

 
1. kpif ,dg;ngUf;fk; (my;yJ) mstw;w gpwg;gpj;jy; jpwd;  

 
• midj;J caphpdq;fSk; jd; ,df;$l;lj;ij mjpf vz;zpf;ifapy; 

ngUf;fkilar; nra;fpd;wd. vLj;Jf;fhl;lhf> rhy;kd; kPd;fs; 
,dg;ngUf;f fhyj;jpy; Rkhh; 28 kpy;ypad; Kl;ilfis ,Lfpd;wd. 
mtw;wpd; midj;J Kl;ilfSk; nghpj;jhy; rpy jiyKiwfspNyNa 
fly; KOJk; rhy;khd; kPd; epiwe;J fhzg;gLk;. kpff;Fiwthd 
,dg;ngUf;fj;jpwd; cila ahid> jdJ tho;ehspy; 6 Fl;bfis 
kl;LNk <Dk;. jilNaJk; Vw;glhj epiyapy; Vwj;jho 750 
Mz;Lfspy; 6 kpy;ypad; thhpRfis ahid cUthf;fpapUf;Fk;.  

 
2. tho;f;ifg; Nghuhl;lk;:  

 
• caphpdq;fs;> czT> ,Ug;gplk; kw;Wk; ,dg;ngUf;fj; Jizf;fhfg; 

NghuhLfpd;wd. ,it fl;Lg;gLj;Jk; fhuzpfshf khWk; epiyapy; 
,df;$l;l cWg;gpdh;fSf;fpilNa Nghl;b Vw;gLfpwJ. lhh;tpd; 
,g;Nghuhl;lq;fis %d;W topfspy; tpsf;Ffpwhh;.  

 
• rpw;wpdq;fSf;Fs;shd Nghuhl;lk; - xNu rpw;wpdj;ijr; Nrh;e;j 

caphpdq;fSf;fpilNa czT> ,Ug;gplk; kw;Wk; ,dg;ngUf;fj; 
Jizf;fhf Vw;gLk; Nghuhl;lk;.  

 
• rpw;wpdq;fSf;fpilNaahd Nghuhl;lk; - ntt;NtW 

rpw;wpdq;fSf;fpilNa czT kw;Wk; ,Ug;gplj;jpw;fhd Nghuhl;lk;.  
 
• Rw;Wr;#oYld; Nghuhl;lk; - fhyepiy NtWghL> nts;sk;> epyeLf;fk;> 

twl;rp kw;Wk; gy #oy; fhuzpfSld; ,zf;fkhtjw;fhd Nghuhl;lk;;  
 
• ve;j ,uz;L caphpdq;fSk; xd;W Nghy; ,Ug;gjpy;iy. cUtnkhj;j 

,ul;ilah;fspilNa $l NtWghLfs; fhzg;gLk;. xNu ngw;NwhUf;Fg; 
gpwf;Fk; Foe;ijfs; $l epwk;> cauk;. gof;f tof;fq;fs; Nghd;w 
gz;Gfshy; NtWgl;Ls;sdh;. tpyq;Ffspy; Njhd;Wk; gaDs;s 
khWghLfs;> mtw;iw mtjpfspypUe;J kPl;f cjTfpd;wd. ,g;gz;Gfs; 
mLj;j jiyKiwf;Ff; flj;jg;gLfpd;wd.  

 
,aw;ifj; Njh;T top rpw;wpdj; Njhw;wk;:  
 
• lhh;tpdpd; $w;Wg;gb ,aw;ifNa kpfr; rpwe;j Njh;e;njLf;Fk; rf;jp MFk;. 

rpwpa jdpikg;gLj;jg;gl;l FO caphpdq;fspy;> ,aw;ifj; Njh;T 
fhuzkhf Gjpa rpw;wpdk; Njhd;Wtij lhh;tpd; xg;gpLfpwhh;. 
tho;tjw;fhd Nghuhl;lNk> jFjp tha;e;j caphpdq;fs; jg;gpg; 
gpiog;gjw;fhd fhuzk; vd;W mth; fUjpdhh;. mt;tif caphpdq;fs; 
khWgl;l #o;epiyf; Nfw;g tho jd;ikj; jftikj;Jf; nfhs;fpd;wd.  
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lhh;tpdpaj;jpw;fhd vjph;fUj;Jf;fs;:  
 
• lhh;tpdpaf; Nfhl;ghl;bw;F vjpuhf vOe;j rpy vjph;fUj;Jf;fs;:  
 
• khWghLfs; Njhd;Wk; Kiw Fwpe;J lhh;tpd; rhpahf tpsf;ftpy;iy.  

 
• jFjpAila gpioj;jy; vd;gij kl;Lk; lhh;tpdpak; tpsf;FfpwJ. Mdhy; 

tpyq;Ffs; mj;jFjpia vt;thW ngWfpd;wd vd;gij tpsf;ftpy;iy. 
  

• ngUk;ghYk; mLj;j jiyKiwf;Ff; flj;jg;glhj rpW khWghLfis 
kl;LNk lhh;tpd; ftdj;jpy; nfhz;lhh;.  
 

• cly; nry; kw;Wk; ,dg;ngUf;f nry;fspy; Vw;gLk; khw;wq;fis mth; 
NtWgLj;jtpy;iy. 
  

• vr;r cWg;Gfs;> mope;Jtpl;ld khk;%j; ahidfspd; ePskhd je;jq;fs; 
kw;Wk; mah;yhe;J khd;fspd; ePskhd nfhk;Gfs; Nghd;w msTf;fjpkhf 
rpwg;Gg; ngw;wpUj;jy; Fwpj;J lhh;tpd; tpsf;f Kw;gltpy;iy.  

 
Gjpa lhh;tpdpak;:  
 
• ,aw;ifj; Njh;T topahf ghpzhkk; eilngWfpwJ vd;Dk; lhh;tpdpa 

Nfhl;ghl;bw;fhd Gjpa tpsf;fq;fNs Gjpa lhh;tpdpak; vdg;gLk;. 
Vnddpy;> lhh;tpdpaf; Nfhl;ghL mJ Njhd;wpa fhyj;jpypUe;J gy;NtW 
khw;wq;fisr; re;jpj;jJ. ghpzhkk; Fwpj;j Gjpa cz;ikfs; kw;Wk; 
mwptpay; fz;Lgpbg;Gfs; Mfpatw;wpd; mbg;gilapy; lhh;tpdpak; gy;NtW 
khw;wq;fisg; ngw;wJ. NkYk; thy;];> n`d;hpr;> N`f;fy;> tP];Nkd; 
kw;Wk; nkd;ly; MfpNahh; ,f;Nfhl;ghl;bid Mjupj;jdh;. jpBh; khw;wk;> 
khWghLfs;> jdpikg;gLj;jy; kw;Wk; ,aw;ifj; Njh;T fhuzkhf xU 
,df; $l;lj;jpd; kugZ epfo;ntz;fspy; Vw;gLk; khWghLfis 
,f;Nfhl;ghL typAWj;JfpwJ.  

  
jpBh; khw;wf; Nfhl;ghL:  
 
• jpbh; khw;wf; Nfhl;ghl;il Kd; itj;jth; `pNfh b tphp]; Mthh;. jpBh; 

khw;wk; vd;gJ caphpdq;fspy; Vw;gLk; cldbahd rPuw;w kw;Wk; 
kuGflj;jypy; gq;Nfw;fhj khw;wq;fs; MFk;. `pNfh b tphp];> me;jp 
ke;jhiu (<NdhjPuh yhkhh;f;fpahdh) jhtuj;jpy; Ma;T Nkw;nfhz;L> 
mjpy; jpBh; khw;wk; fhuzkhf Vw;gl;l khWghLfisf; fz;lwpe;jhh;.  

 
• nghpa kw;Wk; cldbahf Vw;gLk; khWghLfs; kl;LNk Gjpa rpw;wpdk; 

Njhd;Wtjw;Ff; fhuzk; vd;gJ b tphp]; fUj;jhFk;. Mdhy; yhkhh;f; 
kw;Wk; lhh;tpd; MfpNahh; caphpdq;fspy; vw;gLk; gbg;gbahd khWghLfs; 
midj;Jk; xd;W Nrh;e;J Gjpa rpw;wpdk; cUthff; fhuzkhfpw;W vd;W 
ek;gpdh;.  
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jpBh; khw;wf; Nfhl;ghl;bd; rpwg;Gg; gz;Gfs;:  
 

• jpBh; khw;wk; my;yJ njhlh;r;rpaw;w khWghLfs; mLj;j 
jiyKiwf;Ff; flj;jg;gLk; jd;ik nfhz;lJ.  
 

• ,aw;ifahf ,dg;ngUf;fk; nra;Ak; ,df;$l;lj;jpy; mt;tg;NghJ jpBh; 
khw;wq;fs; vw;gLk;.  
 

• jpBh; khw;wk; KOikahd epfo;T Mjyhy; ,ilg;gl;l caphpdq;fs; 
fhzg;glhJ.  
 

• jpBh; khw;wk; ,aw;ifj; Njh;Tf;F cg;gl;lJ MFk;.  
 

etPd cUthf;ff; Nfhl;ghL (Modern Synthetic Theory):  
 

• rPthy; iul;> /gp~;~h;> Nkah;> `f;];Ny Nghg;rhd;Rfp> rpk;];rd; kw;Wk; 
N`f;fy; Nghd;Nwhh; lhh;tpDf;Fg; ge;ija fz;Lgpbg;Gfspd; 
mbg;gilapy; ,aw;ifj; Njh;Tf; Nfhl;ghl;il tpsf;fpdh;. 
,f;Nfhl;ghl;bd;gb kugZ jpBh;khw;wk;> FNuhNkhNrhk; gpwo;r;rp> kugZ 
kWNrh;f;if> ,aw;ifj; Njh;T kw;Wk; ,dg;ngUf;f uPjpahf 
jdpikg;gLj;Jjy; Mfpa Ie;J mbg;gil fhuzpfs; fhpkg; ghpzhk 
epfo;Tf;Ff; fhuzkhfpd;wd.  

 
1. kugZ jpBh; khw;wk; vd;gJ kugZf;fspd; mikg;gpy; Vw;gLk; khw;wq;fs; 

MFk;. ,J kugZ jpBh; khw;wk; / Gs;sp jpBh; khw;wk; vd;Wk; 
miof;fg;gLk;. ,J caphpdq;fspd; Gwj; Njhw;wq;fis khw;wpaikj;J 
mtw;wpd; Nra; caphpfspy; khWghLfis cUthf;FfpwJ.  
 

2. FNuhNkhNrhk; gpwo;r;rp vd;gJ ePf;fk;> Nrh;j;jy;> ,ul;bg;ghf;fk;> 
jiyfPohf;fk; kw;Wk; ,lkhw;wk; fhuzkhf FNuhNkhNrhk; mikg;gpy; 
Vw;gLk; khw;wq;fs; MFk;. ,itAk; caphpdq;fspd; Gwj; Njhw;wq;fis 
khw;wpaikj;J mtw;wpd; Nra; caphpfspy; khWghLfis 
cUthf;Ffpd;wd.  
 

3. kugZ kWNrh;f;if vd;gJ Fd;wy; gphpjypd; NghJ Vw;gLk; FWf;nfjph; 
khw;wj;jhy; epfo;fpwJ. ,it xU rpw;wpdj;ijr; Nrh;e;j caphpdq;fspy; 
kugZ khw;wq;fis cUthf;Ffpd;wd. ,k;khw;wq;fs; mLj;j 
jiyKiwf;F flj;jg;gLk;.  
 

4. ,aw;ifj; Njh;T ve;j tpj kugZ khWghLfisAk; Njhw;Wtpg;gjpy;iy. 
Mdhy; Njh;T rf;jp rpy kugZ khw;wq;fis kl;LNk caphpdq;fspy; 
mDkjpf;fpwJ. kw;wit epuhfhpf;fg;gLfpd;wd. (ghpzhkj;jpw;fhd ce;J 
rf;jp). 
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5. ,dg;ngUf;f uPjpahf jdpikg;gLj;Jjy; Kiwfs; njhlh;Gila 
caphpdq;fSf;fpilNa ,dg;ngUf;fk; eilngWtijj; jLf;fpwJ.  

kdpj ,dj;jhy; cUthFk; ghpzhkk;:  
  
,aw;ifj; Njh;T (njhopw;rhiy nkyhdpdhf;fk;):  
 
• ,aw;ifj; Njh;T eilngWtij 'njhopw;rhiy nkyhdpd; Mf;fk;" %yk; 

njspthf tpsf;f KbAk;. fUk;Gs;sp me;jpg;G+r;rp (gp];ld; ngl;LNyhpah) 
apy; fhzg;gLk; njhopw;rhiy nkyhdpd; Mf;fk; ,aw;ifj; Njh;Tf;fhd 
kpfr; rpwe;j vLj;Jf;fhl;lhFk;. ,it> nts;is kw;Wk; fUg;G Mfpa 
,uz;L epwq;fspy; fhzg;gl;ld.  

  
• ,q;fpyhe;jpy; njhopy; kakhf;fYf;F Kd;G nts;is kw;Wk; fUg;Gepw 

me;jpg;G+r;rpfs; ,uz;LNk gutyhff; fhzg;gl;ld. njhopy;kakhf;fYf;F 
Kd;G fl;blq;fspd; nts;is epw Rthpd; gpd;Gyj;jpy; nts;is epw 
me;jpg;G+r;rpfs; nfhd;W vz;zpfsplkpUe;J vspjpy; jg;gpj;jd. 
njhopy;kakhf;fYf;Fg; gpd; kuq;fspd; jz;Lg; gFjpfs; 
njhopw;rhiyfspypUe;j ntspNaWk; Gif kw;Wk; fhpahy;> fhpa epwkhf 
khwpd. fUg;G epw me;jpg; G+r;rpfs; ,e;jf; fhpa kuj; jz;Lfspy; 
cUtkiwg;Gg; (Camouflage) ngw;wd. Mdhy; nts;is epwg;G+r;rpfs; 
nfhd;Wz;zpfshy; vspjpy; milahsk; fhzg;gl;ld. mjdhy; fhpa 
epwKila me;jpg;G+r;rpfs;> ,aw;ifahy; Njh;T nra;ag;gl;L mtw;wpd; 
vz;zpf;if nts;is epw me;jpg;G+r;rpfis tpl cah;e;jJ. ,aw;if> 
fUg;G epw Me;jpg;G+r;rpf;F Neh;kiw Njh;T mOj;jj;ij toq;fpaJ. xU 
,df;$l;lj;jpy; jFe;j jftikg;Gg; ngw;w caphpdq;fs; ,aw;ifj; Njh;T 
fhuzkhf mjpfkhd thhpRfis cUthf;Ftjhy; mtw;wpd; vz;zpf;if 
caUk; vd;gijNa Nkw;fz;l vLj;Jf;fhl;L czh;j;JfpwJ.  

 
• nraw;ifj; Njh;T vd;gJ fhLfs;> fly;fs; kw;Wk; kPd; tsq;fis 

kdpjd; kpifahfg; gad;gLj;JtJ> jPq;Faph;f; nfhy;ypfs;> fisf; 
nfhy;ypfs; kw;Wk; kUe;Jfisg; gad;gLj;JtJ Mfpa epfo;Tfspd; gf;f 
tpisthFk;. E}w;Wf; fzf;fhd Mz;Lfshf kdpjd; ntt;NtW 
tifahd eha;fisj; Njh;T nra;Js;shd;. ,it midj;Jk; xNu 
rpw;wpd eha;fspd; NtWgl;l khw;WUf;fs; MFk;. kdpjd; Gjpa 
,dq;fisf; FWfpa fhyj;jpy; cUthf;FtJ Nghy> jhuhskhd 
tsq;fs; kw;Wk; mjpf fhy msT Mfpatw;iwf; nfhz;L> ,aw;if 
Njh;tpd; %yk; Gjpa rpw;wpdj;ij vspjhf cUthf;f KbAk;.  

 
jftikg;Gg; guty; (Adaptive Radiation):  
 

• xU %jhij ,dj;jpypUe;J Gjpa rpw;wpdq;fs;> Gjpa thoplq;fspy; 
tho;tjw;Nfw;w jftikg;GfSld; Njhd;Wk; ghzhkepfo;T jftikg;Gg; 
guty; vdg;gLk;. jftikg;Gg; gutiy neUq;fpa njhlh;Gila 
caphpdq;fspy;> kpff; FWfpa fhy ,ilntspfspy; vspjpy; ep&gpf;fyhk;. 
lhh;tpdpd; FUtpfs; kw;Wk; M];jpNuypahitr; Nrh;e;j igg;ghY}l;bfs; 
Mfpait jftikg;Gg; gutYf;Fr; rpwe;j vLj;Jf;fhl;Lfs; MFk;. xU 
jdpikg;gLj;jg;gl;l Gtpapay; gug;gpy;> mikg;G kw;Wk; nraypy; 
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xj;jpUf;Fk; xd;Wf;Fk; Nkw;gl;l jftikg;Gg; guty; Njhd;Wtjw;Ff; 
fhuzk; 'Ftp ghpzhkk;' MFk;.  

 
lhh;tpdpd; FUtpfs;:  
 
• ,g;gwitfspd; %jhijah; 2 kpy;ypad; Mz;LfSf;F Kd;G fhyghf]; 

gFjpf;F te;J Nrh;e;jit. lhh;tpd; Ma;T Nkw;nfhz;l NghJ> cly; 
msT> myfpd; tbtk; kw;Wk; czTg;gof;fk; Mfpa gz;Gfshy; 
NtWgl;l 14 rpw;wpdq;fshfg; ghpzkpj;jpUe;jd. mtw;wpd; cly; msT 
kw;Wk; myfpd; tbtk; Mfpatw;wpy; vw;gl;l khWghLfshy; mit 
ntt;NtW tif czTfshd G+r;rpfs;> tpijfs;> fs;spj; jhtuj;jpd; 
kfue;jj; Njd; cLk;gpd; ,uj;jk; Mfpatw;iw cz;z KbfpwJ. 
,g;gz;Gfis ,aw;ifj; Njh;T> top elj;JfpwJ. lhh;tpd; fz;lwpe;j 
gy;NtW tif FUtpfisg; fhzyhk;.  

 
• lhh;tpdpd; FUtpfspy; cs;s b.vd;.V.f;fspy; fhzg;gLk; ALX1 

kugZf;fspy; Vw;gl;l rpwpa jpBh;khw;wk; lhh;tpdpa FUtpfspd; myF 
mikg;gpd; Gwg; gz;Gfspy; khw;wq;fis Vw;gLj;Jfpd;wJ.  

 
• M];jpNuypahtpy; cs;s igg;ghY}l;bfs; kw;Wk; tl mnkhpf;fhtpy; 

cs;s eQ;Rf;nfhb ghY}l;bfs; Mfpa ,uz;L Jiz tFg;igr; Nrh;e;j 
ghY}l;bfSk; czT tsk;> ,lg;ngah;r;rpj; jpwd; kw;Wk; fhy epiy 
Mfpatw;Wf;fhd jftikg;Gfis Nkw;nfhz;l Kiwg;gbNa ngw;Ws;sd. 
,it ,uz;Lk; nghJ %jhijahplkpUe;J 100 kpy;ypad; Mz;LfSf;F 
Kd; jdpahfg; gphpe;jd. gpd;dh; ,it xt;nthd;Wk; jdpj;jdp kuGf; 
fhy;fshf jd;dpay;ghfg; ghpzkpj;jd.  

 
• M];jpNuypa igg;ghY}l;bfs; kw;Wk; tl mnkhpf;f eQ;Rf; nfhb 

ghY}l;bfSk;> fhyj;jhYk;> Gtpg;gutyhYk; NtWgl;L ,Ue;jhYk; mit 
xNu thoplj;jpy; thOk; tho;f;if Kiwfisf; nfhz;l gy 
rpw;wpdq;fis cUthf;fpAs;sd. ,tw;wpd; tbtk;> ,lg;ngah;r;rp Kiw> 
czT+l;lk; kw;Wk; czT NjLk; Kiwapy; cs;s xw;Wik> mtw;wpd; 
NtWgl;l ,dg;ngUf;f Kiwfis mbg;gilahff; nfhz;lJ. 
,g;gz;Gfs; mtw;wpd; njspthd ghpzhkj; njhlh;Gfis tpsf;Ffpd;wd.  

 
• M];jpNuypahtpy; 200f;Fk; Nkw;gl;l igg;ghY}l;bfSk;> xU rpy 

rpw;wpdq;fisr; Nrh;e;j eQ;Rf; nfhb ghY}l;bfSk; tho;fpd;wd. 
,g;igAila ghY}l;fs;> tl mnkhpf;fhtpy; gutpAs;s eQ;Rf; nfhb 
ghY}l;bfs; NghyNt jftikg;G guty; %yk; M];jpNuypahtpd; 
ntt;NtW thoplq;fspy; gutyhf tho;fpd;wd.  

 
ghpzhkk; eilngWk; Kiw:  
 
• Ez;ghpzhkk; (rpW mstpy; eilngWk; ghpzhkk;) vd;gJ xU 

,df;$l;lj;jpy; my;yPy; epfo;ntz;fspy; Vw;gLk;. khw;wq;fisf; 
Fwpf;fpwJ. ,aw;ifj; Njh;T> kugpay; efh;T> jpBh; khw;wk; kw;Wk; kugZ 
Xl;lk; Mfpa ehd;F mbg;gilf; fhuzpfshy;> ,df;$l;lj;jpd; my;yPy; 
epfo;ntz;fs; khw;wkilfpd;wd.  



 

117 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 
,aw;ifj; Njh;T:  
 
• xU Fwpg;gpl;l #o;epiyapy; xU my;yPy; (my;yJ NtWghila 

my;yPy;fspd; Nrh;f;if) xU caphpdj;ij thoTk;> ,dg;ngUf;fk; 
nra;aTk; jFjpg;gLj;Jk;NghJ> ,aw;ifj; Njh;T eilngWfpwJ. me;j 
my;yPy; jFjpiaf; Fiwf;Fk;NghJ mjd; epfo;ntz; mLj;jLj;j 
jiyKiwfspy; FiwfpwJ.  

 
• xU Fwpg;gpl;l kugZtpd; ghpzhkg; ghij vd;gJ> gy;NtW ghpzhk 

nray;Kiwfs; xNu Neuj;jpy; nray;gLtjd; tpisthFk;. 
vLj;Jf;fhl;lhf xU kugZtpd; my;yPy; epfo;ntz;> kugZ xl;lk; 
kw;Wk; kugpay; efh;T Mfpa ,uz;L fhuzpfshy; khw;wg;glyhk;. mNj 
Neuj;jpy; kw;nwhU kugZ jpBh; khw;wj;jpdhy;> ,aw;ifj; Njh;T 
Vw;fj;jf;f Gjpa my;yPiy cUthf;fyhk;.  

 
Njh;T Kiwfs;: %d;W tifahd ,aw;ifj; Njh;T Kiwfs; 
fhzg;gLfpd;wd.  
 
1. epiyg;gLj;Jjy; Njh;T (ika Nehf;Fj; Njh;T) (Centripetal Selection):  

 
• ,t;tifj; Njh;T Kiw epiyahd Rw;Wr;#oy; ,Uf;Fk;NghJ 

nray;gLfpwJ. ,k;Kiwapy; ruhrhp Gwj;Njhw;wg; gz;Gfs; cila 
caphpdq;fs; jg;gpg; gpiof;Fk;. Mdhy; ,U gf;fq;fspYk; cs;s 
#oYf;F xt;thj kpif gz;G caphpdq;fs;. caphpdj; njhifapypUe;J 
ePf;fg;gLk;. ,q;F Gjpa rpw;wpdkhf;fy; epfohJ. Mdhy; 
,df;$l;lj;jpw;Fs;> Gwj;njhw;wg; gz;Gfspy; cs;s epiyj;jd;ik 
mLj;jLj;j jiyKiwfspYk; khwhky; Ngzg;gLk;. vLj;Jf;fhl;lhf> 
Gaypd; NghJ jg;gp tho;e;j rpl;Lf;FUtpfs; vz;zpf;if ruhrhp msit 
xl;b ,Uf;Fk;. GaYF;Fj; jhf;Fg;gpbf;f ,ayhj rpl;Lf;FUtpfspd; 
vz;zpf;if khWghLfspd; tpspk;Gfspy; NrfukhfptpLfpwJ. ,g;Nghf;F 
epiyg;gLj;Jjy; Njh;tpidf; Fwpf;Fk;.  

 
,yf;F Nehf;fpa Njh;T Kiw (Directional Selection):  
 

• gbg;gbahf khw;wk; ngWk; Rw;Wr;#oy;> ,yf;F Nehf;fpa Njh;T Kiwf;F 
cl;gLj;jg;gLfpwJ ,t;tifahd Njh;T Kiwapy;> Gwj;Njhw;wg; gz;Gfs; 
gutypd; xU KidapypUe;J kWKidia Nehf;fp gbg;gbahf 
caphpdq;fs; ePf;fg;gLfpd;wd. ,jw;F vLj;Jf;fhl;lhf> Mz; kw;Wk; ngz; 
rpl;Lf; FUtpfspd; cly; mstpy; cs;s NtWghLfisf; $wyhk;. Mz; 
kw;Wk; ngz; rpl;Lf; FUtpfs; Gwj;Njhw;wj;jpy; xd;WNghyj; 
Njhd;wpdhYk;> mtw;wpd; cly; vil NtWghLfisf; fhzg;gLk;. ngz; 
FUtpfs; mjd; cly; vilNahL njhlh;Gila ,yf;F Nehf;fpa Njh;T 
Kiwia ntspf;fhl;LfpwJ.  
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cilj;jy; Kiwj; Njh;T ika tpyf;Fj; Njh;T) (Centrifugal Selection): 
 
• xNu tpjkhd Rw;Wr; #oy;> epiykhw;wk; ngw;W> gy;tif Rw;Wr;#oy; 

epiyfisf; nfhz;ljhf khWk;NghJ ,t;tifj; Njh;TKiw 
nray;gLfpwJ ,k;Kiwapy; ,UKidfspYk; fhzg;gLk; Gwj;Njhw;wg; 
gz;Gfis cila caphpdq;fs; Njh;T nra;ag;gLfpd;wd. Mdhy; ruhrhp 
Gwj;Njhw;wg; gz;Gfis cila caphpdq;fs; ,df;$l;lj;jpypUe;J 
ePf;fg;gLfpd;wd. ,jdhy; ,df;$l;lk; Jiz ,df;$l;lq;fs; my;yJ 
Jiz rpw;wpdq;fshfg; gphpfpd;wd. ,e;j mhpjhd tifj; Njh;T Kiwapy; 
,uz;L my;yJ ,uz;Lf;Fk; Nkw;gl;l khWgl;l rpw;wpdq;fs; 
Njhd;Wfpd;wd. ,J jftikg;Gg;guty; (Adaptive Radiation) vd;Wk; 
miof;fg;gLk;. vLj;Jf;fhl;L: fhyghf]; jPTfspy; thOk; lhh;tpdpd; 
FUtpfspy;> czthfg; gad;gLk; tpijapd; msTf;Nfw;g mtw;wpd; 
myFfspd; ePsk; khWgLfpwJ.  

 
• FOj; Njh;T kw;Wk; ghypdj; Njh;T Mfpait gpw Njh;T Kiwfs; MFk;. 

nghJ eyd; (Altruism) kw;Wk; cwTKiwj; Njh;T (Kin selection) 
Mfpait FOj; Njh;T Kiwapd; ,U Kf;fpa tiffshFk;.  

 
kugZ Xl;lk;  
 
• ,dr;nry;fs; topahf kugZf;fs; ,lk;ngah;jy; my;yJ xU 

,df;$l;lj;jpy; jdpg;gl;l caphpdq;fspd; cs;Nsw;wk; (cl;guty;) 
my;yJ ntspNaw;wk; (ntspg;guty;) Mfpait kugZ Xl;lk; vdg;gLk;. 
,df;$l;lj;jpDs; EioAk; caphpdq;fs; kw;Wk; ,dr;nry;fs; Gjpa 
my;yPy;fisf; nfhz;bUf;fyhk; my;yJ ,df;$l;lj;jpy; ,Uf;Fk; 
my;yPy;fspd; tpfpjj;ij tpl khWgl;l tpfpjq;fspy; Vw;fdNt cs;s 
my;yPy;fNs nfhz;L tug;glyhk;. ghpzhkk; epfo;tjw;fhd typikahd 
fhuzpahf kugZ xl;lk; jpfo;fpwJ.  

 
kugpay; efh;T / rPthy; iul; tpisT (Genetic Drift / Sewall Wright 
Effect):  
 

• tha;g;Gfs; fhuzkhf (khjphp Nrfhpj;jypy; gpio)> mLj;jLj;j 
jiiyKiwfspy; xU ,df;$l;lj;jpd; my;yPy; epfo;ntz;fspy; 
khw;wj;ij Vw;gLj;Jk; ghpzhk epfo;Nt kugpay; efh;T MFk;. kugpay; 
efh;T ,df;$l;lj;jpd; midj;J msTfspYk; eilngWk;. Mdhy; ,jd; 
tpisTfs; rpwpa ,df;$l;lj;jpy; typik cilajhf ,Uf;Fk; ,jd; 
tpisthf rpy my;yPy;fs; ,of;fg;glyhk;. (ed;ik jUk; my;yPy;fs; 
cl;gl) my;yJ rpy my;yPy;fs; epiyepWj;jg;glyhk;. ,aw;if ,lh;ghL 
fhuzkhf ,df;$l;lj;jpd; msT Fiwe;jpUe;jhYk; (rPrhfOj;J tpisT) 
my;yJ %y ,df;$l;lj;jpypUe;J xU rpWgFjp gphpe;J nrd;W Gjpa 
$l;lj;ij cUthf;fpdhYk; (epWtdh; tpisT) kugpay; efh;tpd; tpisT 
mjpfkhf ,Uf;Fk;.  
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jpBh; khw;wk;:  
 
• jpBh; khw;wk;> kugpay; khWghLfs; Njhd;Wtjw;fhd %yfhuzkhf 

,Ue;jhYk;> ngUk;ghyhd caphpdq;fspy; jpBh; khw;w tPjk; FiwthfNt 
,Uf;Fk;. vdNt xU my;yPy; epfo;ntz;zpy; Vw;gLk; Gjpa jpBh; khw;wk; 
mLj;jLj;j jiyKiwfspy; nghpa mstpy; ,Uf;fhJ.  

 
`hh;b tPd;ngh;f; nfhs;if (Hardy – Weinderg Principle):  
 

• jpwe;j ntspfspy; cs;s Gy;tiffs;> fhLfspy; fhzg;gLk; Xeha;fs;> 
kdpj clypy; fhzg;gLk; ghf;Bhpahf;fs; Nghd;w midj;J 
,df;$l;lq;fSk; ,aw;ifahf ghpzhkk; milgitNa. midj;J 
,df;$l;lq;fspYk; rpy kugZf;fshtJ ghpzhkj;jpw;F cs;shfpd;wd. 
ghpzhkk; vd;why; caphpdq;fs; epiwit Nehf;fp efh;fpd;wd. vd;W 
nghUsy;y. khwhf ,df; $l;lq;fs; mjd; kugpay; fl;likg;ig 
mLj;jLj;j jiyKiwfspy; khw;wpaikj;Jf; nfhs;Sfpd;wd vd;gjhFk;. 
vLj;Jf;fhl;lhf Xeha; ,df;$l;lj;jpy;> rhk;gy; epw cNuhkj;jpw;fhd 
kugZ epfo;ntz; khw;wk; ngw;W fUg;G epw cNuhkj;ij cUthf;Fk;. 
rpy Neuqfspy; ,JNghd;w khw;wq;fs; ,aw;ifj; Njh;T my;yJ 
tyirNghjy; my;yJ rpy rPuw;w epfo;Tfs; fhuzhf Vw;glyhk;.  

 
• xU ,df;$l;lj;jpy; ghpzhkk; epfohky; ,Ug;gjw;fhd epiyfis 

Muhayhk;. ,q;fpyhe;ijr; Nrh;e;j `hh;b kw;Wk; n[h;kdpiar; Nrh;e;j 
tPd;ngh;f; MfpNahh;" xU ,df;$l;lj;jpy; kugZ Xl;lk;> kugpay; efh;T. 
jpBh; khw;wk;> kugZ kWNrh;f;if kw;Wk; ,aw;ifj; Njh;T Mfpa 
fhuzpfs; ,y;yhj epiyapy; my;yPy;fspd; epfo;ntz; mLj;jLj;j 
jiyKiwfspYk; khwhky; ,Uf;Fk;" vdf;$wpdh;. xU ,df;$l;lk; 
`hh;b tPd;ngh;f; rkepiyapy; ,Uf;Fk;NghJ my;yPy;fspd; epfo;ntz; 
kw;Wk; kuG tif (Genotype) my;yJ my;yPy;fspd; njhFg;G Mfpait 
mLj;jLj;j jiyKiwfspYk; khwhky; epiyahdjhf ,Uf;Fk;. ghpzhkk; 
vd;gJ xU ,df;$l;lj;jpd; my;yPy; epfo;ntz;fspy; fhy Xl;lj;jpy; 
Vw;gLk; khw;wq;fs; MFk;. vdNt `hh;b tPd;ngh;f; rkepiyiaf; 
nfhz;bUf;Fk; ,df;$l;lj;jpy; ghpzhkk; epfohJ.  

 
• tz;Lfspd; kpfg;nghpa ,df;$l;lj;ij vLj;Jf;nfhz;lhy; fUQ;rhk;gy; 

(fUg;G) kw;Wk; ntsph; rhk;gy; Mfpa ,uz;L epwq;fspy; mit 
,Ug;gjhff; nfhs;syhk;. tz;Lfspd; cly; epwj;ijj; jPh;khdpf;Fk; 
kugZ 'A' MFk;. "AA" kw;Wk; "Aa" kugZthf;fk; cs;s tz;Lfs; 
fUQ;rhk;gy; epwKilajhfTk;> 'aa' kugZthf;fk; cs;s tz;Lfs; 
ntsph; rhk;gy; epwKilajhfTk; cs;sd. ,t;tpdf;$l;lj;jpy; 'A" 
my;yPypd; epfo;ntz; (p) 0.3 vdTk; kw;Wk; 'a' my;yPypd; epfo;ntz; (q) 
0.7 vdTk; ,Ue;jhy; p + p = 1 MFk;. `hh;b tPd;ngh;f; rkepiy ngw;w 
,df;$l;lj;jpy; mjd; kugZthf;f epfo;ntz;iz `hh;b – tPd;ngh;f; 
rkd;ghl;ilf; nfhz;L fzf;fplyhk;.  
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  (p + q)2 = p2 + 2pq + q2 
  p2  = AA d; epfo;ntz;  
  2pq  = Aa d; epfo;ntz;  
  q2 = aa d; epfo;ntz;  
  p = 0.3, q = 0.7 vdpy;  
  p2 = (0.3)2 = 0.09 = 9% AA  
  2pq = 2 (0.3) (0.7) = 0.42 = 42% Aa  
  q2 = (0.7)2 = 0.49 = 49% aa  
 

• ,jdhy; tz;L ,df;$l;lk; `hh;b tPd;ngh;f; rkepiyapy; ,Ug;gij 
mwpayhk;. ,r;rkepiyapYs;s tz;Lfs; ,dg;ngUf;fk; nra;jhy; mLj;j 
jiyKiwapy; my;yPy; kw;Wk; kugZthf;f epfo;ntz; fPo;f;fz;lthW 
mikAk;. mLj;j jiyKiwia cUthf;Fk; ,dr;nry; FOkj;jpd; 'A" 
kw;Wk; 'a' my;yPy;fspd; epfo;ntz; xNu khjphpahf ,Ue;jhy; mjd; 
re;jjpfspd; gz;Gfspy; ve;j khWghLfSk;  Njhd;whJ. mLj;j 
jiyKiw re;jjpfspd; kugZthf;f epfo;ntz; 9% AA, 42% Aa kw;Wk; 
49% aa MfNt ,Uf;Fk;.  

 
• ,t;tz;Lfs; rPuw;w Kiwapy; ,dg;ngUf;fk; nra;tjhff; nfhz;lhy; 

(Mz; kw;Wk; ngz; ,dr;nry;fis> ,dr;nry; FOkj;jpypUe;J Njh;T 
nra;jy;) mLj;j jiyKiw caphpdq;fspy; kugZthf;fk; 
Njhd;Wtjw;fhd epfo;jfT> ve;nje;j tifg; ngw;Nwhh; ,dr;nry;fs; 
,izfpd;wd vd;gijg; nghUj;J mikAk;.  

 
`hh;b – tPd;ngh;f; tpjpapd; Cfq;fs;:  
 
• jpBh; khw;wk; ,d;ik – jpBh; khw;wj;jpd; fhuzkhf Gjpa my;yPy; 

cUthf;fk;> kugZ ,ul;bg;giljy; my;yJ kugZ ePf;fk; Mfpa vJTk; 
,y;iy.  

 
rPuw;w ,dr;Nrh;f;if: 
 
• xt;nthU caphpdKk; ,dr;Nrh;f;ifapy; <LgLtjw;fhd tha;g;igg; 

ngWfpd;wd. Fwpg;gpl;l kugZ Mf;fj;jpw;F Kf;fpaj;Jtk; juhky; 
,tw;Wf;fpilNaahd ,dr;Nrh;f;if rPuw;w Kiwapy; cs;sJ.  

 
kugZ Xl;lk; ,d;ik:  
• ,df;$l;lj;jpypUe;J jdpg;gl;l caphpdq;fNsh my;yJ mtw;wpd; 

,dr;nry;fNsh cs;nry;if (cs;Nsw;wk;) my;yJ ntspr;nry;if 
(ntspNaw;wk;) vjpYk; <LgLtJ ,y;iy.  

 
kpfg;nghpa caphpdj;njhif  
• ,df;$l;lj;jpd; msT vy;iyaw;wjhf ,Uf;f Ntz;Lk;.  
 
,aw;ifj; Njh;T ,d;ik  
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• midj;J my;yPy;fSk;> thoTk;> ,dg;ngUf;fk; nra;aTk; 
jFjpAilait.  

 
• Nkw;fz;l Cfq;fspy; VNjDk; xd;W nghUe;jtpy;iy vd;whYk;> 

,df;$l;lk; `hh;b – tPd;ngh;f; rkepiyapy; ,Uf;fhJ. my;yPy; 
epfo;ntz;fs; mLj;jLj;j jiyKiwapy; khWk;NghJ ghpzhkk; epfOk;.  

 
kdpjdpd; Njhw;wk; kw;Wk; ghpzhkk;:  
 
• ghY}l;bfspd; ghpzhkk; [{uhrpf; fhyj;jpd; njhlf;fj;jpy; Rkhh; 210 

kpy;ypad; Mz;LfSf;F Kd;G epfo;e;jJ. Mrpah kw;Wk; Mg;gphpf;fh 
gFjpapy; N`hkpdpl;fspd; ghpzhkk; epfo;e;jJ. nghUl;fis cUthf;Fk; 
jpwd; kw;Wk; fyhr;rhuk; Mfpatw;wpy; gpwtpyq;Ffis tpl kdpj ,dk; 
Nkk;gl;lJ vd;gij N`hkpdpl;fs; nka;g;gpj;jdh;. Rkhh; 14 kpy;ypad; 
Mz;LfSf;F Kd;G tho;e;j uhkhgpj;jpf]; (Ramapithecus) kw;Wk; 
rpthgpj;jpf]; (Sivapithecus) Nghd;w tuyhw;Wf;F Ke;ija kdpjh;fspd; 
Gijgbtq;fs; fpilj;Js;sd. mit kdpjf; Fuq;F Nghd;w 
biuNahgpj;jpfrpypUe;J (Dryopithecus) Njhd;wpajhff; fUjg;gLfpwJ. 
biuNahgpj;jpf]; kw;Wk; uhkhgpj;jpf]; Mfpait cly; KOtJk; 
Kbfisf; nfhz;L nfhhpy;yh kw;Wk; rpk;gd;rpfisg; Nghy ele;jd. 
Rkhh; 5 kpy;ypad; Mz;LfSf;F Kd;dhy; fpof;F Mg;gphpf;fh 
Gy;ntspfspy; thoe;jjhff; fUjg;gLk; M];l;uNyhgpj;jpf]; 
(Australopithecus) 'M];jpNuypaf; Fuq;F kdpjd;" vd 
miof;fg;gLfpwJ. ,k;Kd;Ndhb kdpjd;> 1.5 kP cauk; nfhz;L> ,uz;L 
fhy;fshy; elf;Fk; jpwd;> midj;Jz;zpg; gz;G> ghjp epkph;e;j epiy> 
Fif tho; jd;ik Mfpa gz;Gfisg; ngw;wpUe;jhd;. jho;e;j new;wp> 
fz;fspd; Nky; GUt NkLfs;> JUj;jpa epiyapy; cs;s Kfk;> 
fd;dq;fsw;w jd;ik> 350 – 450 fdnr.kP msTnfhz;l jpwd;Fiwe;j 
%is> kdpjidg; Nghd;w gy;yikg;G> KJnfYk;Gj; njhlhpy; ,Lg;Gg; 
gf;f tisT Mfpait ,jd; rpwg;Gg; gz;GfshFk;. N`hNkh `hgpyp]; 
(Homo habilis) caphpdk; 2 kpy;ypad; Mz;LfSf;F Kd;G tho;e;jJ. 
,jd; %isapd; msT 650 – 800 fd nr.kP MFk;. NkYk; jhtu 
cz;zpfshd ,it ,uz;L fhy;fshy; ,lg;ngah;r;rp nra;tJld; 
nrJf;fg;gl;l fw;fshyhd fUtpfis gad;gLj;Jk; jpwidAk; 
ngw;wpUe;jd.  

 
• Kjd; Kjyhf kdpjidg; Nghyj; Njhw;wkspj;j N`hNkh vuf;l]; 

(Homo erectus) caphpdk; 1.7 kpy;ypad; Mz;LfSf;F Kd;G Njhd;wpaJ. 
ghh;itf;F kdpjidg; Nghd;Nw Njhw;wkspj;j N`hNkh vuf;l];> etPd 
kdpjidtpl jl;ilahd> jbdkhd kz;lil XL> 900 fd nr.kP msT 
nfhz;l %is kw;Wk; ,iwr;rp cz;Zk; jd;ik Mfpa gz;Gfisg; 
ngw;wpUe;jd.  

 
• N`hNkh vh;fh];lh; (Homo ergaster) kw;Wk; N`hNkh vuf;l]; (Homo 

Eructus) Mfpait Mg;gphpf;fhit tpl;L ntspNawpa Kjy; 
,dq;fshFk;. Rkhh; 34>000 – 1>00>000 Mz;LfSf;F Kd; n[h;kdpapd; 
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epahz;lh; gs;sj;jhf;fpy; tho;e;j epahz;lh;jhy; kdpjdpd; %is msT 
1400 fd nr.kP MFk;. ,t;tif kdpjd;> ghjp epkph;e;j epiy> jl;ilahd 
kz;lil XL> rha;thd new;wp> nkypjhd nghpa fz;Fopfs;> fdkhd 
fz;Gut NkLfs;> JUj;jpa jhilfs; kw;Wk; fd;dq;fs; mw;w jd;ik 
Mfpa gz;Gfshy; etPd kdpjdplkpUe;J NtWgLfpd;whd;.  

 
• ,th;fs; tpyq;fpdq;fspd; Njhiyg; gad;gLj;jp jq;fs; cliyg; 

ghJfhf;fTk;> neUg;igg; gad;gLj;jTk;> ,we;jth;fisg; Gijf;fTk; 
mwpe;jpUe;jdh;. Ntshz;ik> tPl;l tpyq;F tsh;g;G Nghd;w vijAk; 
mth;fs; nra;atpy;iy. kdpjg; ghpzhkj;jpd; ghijapy; ,t;tpd 
cUthf;fk; Kf;fpaf; fpisahFk;. etPd INuhg;gpah;fspd; %jhijah;fs; 
vdf;fUjg;gLk;. FNuhNkhf;dd; (Cro-Magnon)> gpuhd;]; ehl;bd; 
FNuhNkf;dd; ghiwg; gFjpfspy; tho;e;jjhff; fUjg;gLfpwJ. mth;fs; 
gy;NtW #o;epiyfspy; thOk; jpwidg; ngw;wpUe;jNjhL> FifspYk;> 
jiufspYk;> Rth;fspYk; glq;fs; tiuAk; gz;gpidAk; ngw;wpUe;jdh;.  

 
• N`hNkh Nrg;gpad;]; vDk; etPd kdpj ,dk; Rkhh; 25>000 Mz;LfSf;F 

Kd;G Mg;gphpf;fhtpy; Njhd;wp kw;w fz;lq;fSf;Fg; gutp> jdpj;jdp tif 
,dq;fshf tsh;r;rpaile;jJ. mth;fspd; %is msT Vwj;jho 1300 – 
1600 fd nr.kP MFk;. ,th;fs; gaph;rhFgb nra;aj; njhlq;fpapUe;jdh; 
NkYk; tPl;L tpyq;Ffis tsh;j;jypYk; <Lgl;bUe;jdh;.  
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myF – 10 
 

capup njhopy; El;gtpaypd; gad;ghLfs; 
 
• ,g;ghlg; gFjpiaf; fw;fj; njhlq;Fk; Kd; b.vd;.Vtpd; mikg;G. Guj 

cw;gj;jp kw;Wk; kuGg;nghwpapay; Mfpatw;iwg; gw;wp kPs; ghu;it 
nra;jy; cjtpfukhdjhf mikAk;. b.vd;.V kw;Wk; ,aw;ifahf 
eilngWk; Guj cw;gj;jpia kdpj tpUg;gg;gb> khw;wpaikj;J kUj;Jt 
Kf;fpaj;Jtk; tha;e;j Gujq;fs; kw;Wk; ,ju gad;ghl;bw;fhd Gujq;fis 
cUthf;Fk; nray;Kiwfs; ‘kuGg; nghwpapay;’ vdg;gLk;. xU 
capupypUe;J kugZitg; gpupj;njLj;J mNj rpw;wpdj;ijNah my;yJ 
NtW rpw;wpdj;ijNah rhu;e;j capupapd; b.vd;.V Tld; khw;wpg; 
nghUj;jg;gLfpwJ. ,t;thW cUthf;fg;gLk; b.vd;.V thdJ kWNru;f;if 
b.vd;.V (rDNA) vd;Wk; ,r;nray;Kiwf;F b.vd;.V kWNru;f;if 
njhopy;El;gk; vd;W ngau;. ,itaidj;Jk; capup njhopy;El;gtpay; 
vd;Dk; ngUk; gpuptpd; mq;fq;fshFk;. ey;y nghUl;fisAk; 
NritiaAk; mspg;gjw;fhf capupay; fhuzpfisf; nfhz;L 
nray;gLj;jg;gLk; mwptpay; kw;Wk; nghwpapay; Nfhl;ghLfNs capupa 
njhopy;El;gk; vd tiuaWf;fyhk;. 

 
• gy;NtW nghUl;fspd; cw;gj;jpf;fhfTk; Nritf;fhfTk; capupfspd; 

gz;Gfis gad;gLj;jpf; nfhs;Sk; gytifahd njhopy; El;gq;fis 
gue;j mstpy; cs;slf;fpa nrhy; capup njhopy;El;gtpay; MFk;. 

 
• ghuk;gupa nray;ghLfshd ,l;yp> Njhir> ghy;nghUl;fs;> 

nuhl;bj;Jz;lq;fs; my;yJ xapd; jahupj;jy; Nghd;wtw;wpw;F capup 
njhopy;El;gtpay; vd;Dk; thu;j;ij 20k; E}w;whz;Lf;F Kd;G 
gad;gLj;jg;gl;L te;jJ. Mdhy;> jw;fhyj;jpy; ,tw;Ws; vJTk; capup 
njhopy;El;g Kiwahff; fUjg;gLtjpy;iy. 

 
• kUj;Jtj;JiwapYk; gpw JiwfspYk; capup njhopy; El;gtpaypd; 

gad;ghLfis ,g;ghlj;jpy; gapy ,Uf;fpNwhk;. kUj;Jt rpfpr;irg; 
gad;ghL nfhz;l `hu;Nkhd;fisAk; Gujq;fisAk; ngUk; mstpy; 
cw;gj;jp nra;tjpy; b.vd;.V kWNru;f;if njhopy; El;gk; Kd;dzpapy; 
cs;sJ. 

 
kUj;Jtj;jpy; capup njhopy; El;gtpaypd; gad;ghLfs; 
(Applications in medicine) 
kWNru;f;if kdpj ,d;Rypd;  
(Recombinant Human Insulin) 
 
• fizaj;jpYs;s yhq;fu;̀ hd; jpl;Lfspy; fhzg;gLk; β nry;fspypUe;J 

kdpj ,d;Rypd; cw;gj;jpahfpwJ. ,J 51 mkpNdh mkpyq;fshy; MdJ. 
,it ‘A’ kw;Wk; ‘B’ vd;Dk; ,uz;L ghypnlg;ilL rq;fpypfshf 
mikf;fg;gl;Ls;sd. ‘A’ rq;fpyp 21 mkpNdh mkpyq;fisAk; ‘B’ rq;fpyp 
30 mkpNdh mkpyq;fisAk; nfhz;Ls;sd. A kw;Wk; B Mfpa ,uz;L 
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rq;fpypfSk; ilry;/igL gpizg;Gfs; %yk; ,izf;fg;gl;Ls;sd. 
,uj;jj;jpy; ru;f;fiuapd; msit ,d;Rypd; fl;Lg;gLj;JfpwJ. nry;fs; 
FSNfhi] vLj;Jf; nfhz;L mij Mw;wyhf khw;wp ntspapLtjw;F 
,d;Rypd; cjTfpwJ. ,d;Rypd; gw;whf;Fiwapdhy; ‘laahgb]; 
nkypl];’ vDk; ru;f;fiu Neha; cz;lhfpwJ. rpfpr;ir mspf;fhtpby; 
kuzj;ij Vw;gLj;jf;$ba Nehahd ,J ,uj;jj;jpy; FSf;Nfh]pd; 
msT mjpfupj;jy; kw;Wk; rpf;fyhd mwpFwpfisAk; nfhz;L 
fhzg;gLfpwJ. njhlu;r;rpahd ,d;Rypd; rhu;G rpfpr;ir %yk; 
,g;gw;whf;Fiw Nehiar; rup nra;ayhk;. 

 
kdpj ,d;Rypd; cw;gj;jp 
 
• Kw;fhyj;jpy;> gd;wpfs; kw;Wk; gRf;fspd; fizaq;fspypUe;J 

gpupj;njLf;fg;gl;L J}a;ikg;gLj;jg;gl;l ,d;Rypid ru;f;fiu Nehahspf;Fr; 
nrYj;jp rpfpr;iraspf;fg;gl;lJ. tpyq;F ,d;RypDf;Fk; kdpj 
,d;RypDf;Fk; mikg;gpy; rpwpa mstpy; NtWghLfs; cs;sjhy;> rpy 
Nehahspfspy; ,J xt;thikia Vw;gLj;jpaJ. 1970fspd; gpw;gFjpapy; 
b.vd;.V kWNru;f;ifj; njhopy; El;gj;ijg; gad;gLj;jp ,d;Rypd; cw;gj;jp 
nra;ag;gl;lJ. ,j;njhopy; El;gj;jpy;> kdpj ,d;RypDf;fhd kugZ> 
v.Nfhiyapd; gpsh];kpl;by; Eiof;fg;gLfpwJ. xU jiyik tupiria 
(leader sequence) Kd;Gwk; nfhz;L mijj; njhlu;e;j ‘A’ kw;Wk; ‘B’ 
Jz;lq;fs; (rq;fpypfs;) kw;Wk; mtw;iw ,izf;Fk; ‘C’ vd;Dk; 
%d;whtJ rq;fpyp Mfpatw;why; Md Kd;Ndhb ghypngg;ilL 
rq;fpypahf Kjd;ik-Kd;Ndhb ,d;Rypd; (Pre-Pro Insulin) cUthfpwJ. 
nkhop ngau;g;Gf;Fg;gpd; jiyik tupirAk; ‘C’ rq;fpypAk; ntl;lg;gl;L 
ePf;fgLtjhy;> ‘A’ kw;Wk; ‘B’ rq;fpypfs; kl;Lk; vQ;Rfpd;wd. 

 
• b.vd;.V kWNru;f;ifj; njhopy; El;gj;jhy; cUthf;fg;gl;L kdpjDs; 

nrYj;jg;gl;l Kjy; kUe;Jg;nghUs; ,d;Rypd; MFk;. 1982 y; ru;f;fiu 
Nehiaf; Fzg;gLj;Jtjw;fhf ,e;j ,d;Rypidg; gad;gLj;j 
mDkjpaspf;fg;gl;lJ. 1986y; ‘`pAKypd;’ (Humulin) vd;Dk; tzpfg; 
ngaNuhL> re;ijapy; kdpj ,d;Rypd; tpw;gid nra;ag;gl;lJ. 

 
1921y; ng];l; kw;Wk; Ngd;bq; vd;gtu;fs;> ehapd; fizaj;jpl;LfspypUe;J 
gpupj;J vLf;fg;gl;l ,d;Rypd; `hu;Nkhdpd;> ru;f;fiu Neha; Fzg;gLj;Jk; 
jpwid tpsf;fpf; fhl;bdhu;fs;. 
 
kdpj My;/gh Nyf;lhy;Gkpd; 
(Human  lactalbumin) 
 
• My;/gh Nyf;lhy;Gkpd; vd;gJ 123 mkpNdh mkpyq;fisAk; 4 

ilry;/igL ,izg;GfisAk; 14178 lhy;ld; %yf;$W viliaAk; 
nfhz;l xU Gujk; MFk;. kdpj jha;g;ghypYs;s Gujq;fSs; 25% Gujk; 
My;/gh Nyf;lhy;Gkpd; MFk;. ,J ghy; Rug;gpfshy; cw;gj;jp 
nra;ag;gLfpwJ. Nyf;lhy;Gkpd; fhy;rpak; kw;Wk; Jj;jehf madpfSld; 
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,ize;J ghf;Bupaq;fisf; nfhy;Yk; gz;igAk; fl;b-vjpu;g;Gr; 
nray;ghLfisAk; nfhz;Ls;sJ. 

 
kdpj tsu;r;rp `hu;Nkhd; cw;gj;jp 

 
• kWNru;f;if nra;ag;gl;l kdpj My;/gh Nyf;lhy;Gkpd; kugZitf; 

nfhz;L gRtpd; kugpay;ig khw;wp mjd; tpisthf gRk;ghypd; czT 
kjpg;ig mjpfupf;fr; nra;a Kaw;rpf;fg;gl;lJ. clw;nry; cl;fU khw;wpg; 
nghUj;Jjy; %yk; eykhd> kugpay;G khw;wg;gl;l gRf;fs; 
cUthf;fg;gl;ld. mg;gRtpd; ghypy;> xU ypl;lUf;F 1.55 fpuhk; 
kWNru;f;if My;/gh Nyf;lhy;Gkpd; cw;gj;jp rhj;jpakhdJ. ,Nj Nghd;W 
kugpay;G khw;wg;gl;l nts;shLfs; cUthf;fg;gl;L. mtw;wpd; ghiyg; 
gupNrhjpj;jjpy;> mjpy; xU kpy;yp ypl;lUf;F 0.1 Kjy; 0.9 kpy;yp fpuhk; 
kdpj My;/gh Nyf;lhy;Gkpd; ,Ug;gJ fz;lwpag;gl;lJ. 

 
 clw;nry; cl;fU khw;wpg; nghUj;Jjy; vDk; njhopy; El;gj;jpy;> xU 
clw;nry;iyAk; xU mz;l nry;iyAk; nfhz;L xU capUs;s fU 
cUthf;fg;gLfpwJ. tpyq;F efyhf;fk; vDk; ghlg;gFjpapy; 
,j;njhopy;El;gk; Fwpj;J tpupthf tptupf;fg;gl;Ls;sJ. 
 
 1997y; Kjd; Kjypy; ‘Nuh]p’ vDk; kugpay;G khw;wg;gl;l gR 
cUthf;fg;gl;lJ. ,g;gRtpd; ghy;> kdpj Nyf;lhy;Gkpd; nfhz;l Gujr; 
nrwpT kpf;f ghyhff; fhzg;gl;lJ. rhjhuz gRtpd; ghiy tpl> Gujk; 
nrwpe;j (2.4fpuhk;/ypl;lh;) ,g;gRk;ghyhdJ gr;rpsk; Foe;ijfSf;F Vw;w 
czT+l;;lk; kpf;f xU ruptpfpj czthFk;. 
 
kdpj tsu;r;rp `hh;Nkhd; (hGH) 
 
• v.Nfhiy ghf;Bupaj;ijg; gad;gLj;jp kWNru;f;if %yk; ,d;Rypd; 

jahupf;fg;gl;l mNj fhy fl;lj;jpy; kw;nwhU Ma;Tf; FOthdJ 
‘nrhkl;Nlh];Nll;bd;’ kw;Wk; ‘nrhkl;NlhbNuhgpd;’ vd;Dk; ,Utif kdpj 
tsu;r;rp `hu;Nkhd;fs; gw;wpa Ma;Tfspy; <Lgl;lJ. gpl;A+l;lupapypUe;J 
Ruf;fg;gLk; ,e;j ngg;ilL `hu;Nkhd;fs;> mkpNdh mkpy cs;nsLg;G 
kw;Wk; Guj cw;gj;jpia Cf;Ftpj;jy; Nghd;wtw;wpy; <Lgl;L kdpj 
tsu;r;rpiaj; J}z;lTk; newpg;gLj;jTk; nra;fpd;wd. tsu;r;rp `hu;Nkhd; 
gw;whf;Fiwapdhy; ‘Fs;sj;jd;ik’ (dwarfisim) Vw;gLfpwJ. kdpj 
gpl;A+l;lup Rug;gpapypUe;J gpupj;njLf;fg;gLk; kdpj tsu;r;rp `hu;Nkhid 
Crp topahfr; nrYj;jtjd; %yk; ,f;Fs;sj;jd;ikiar; rupnra;ayhk;. 

 
• DNA kWNru;f;ifj; njhopy; El;gj;ijg; gad;gLj;jp hGH I cw;gj;jp 

nra;ayhk;. gpl;A+l;lup Rug;gpapypUe;J hGH cw;gj;jpf;Ff; fhuzkhd 
kugZ gpupj;njLf;fg;gLfpwJ. gpd;G ,e;j kugZTld; xU flj;jp 
gpsh];kpl;il ,izj;J v. Nfhiy ghf;Bupaj;jpDs; nrYj;jg;gLfpwJ. 
,t;tpjk; kWNru;f;ifAw;w v.Nfhiy> kdpj tsu;r;rp `hu;Nkhid 
cw;gj;jp nra;aj; njhlq;FfpwJ. ,e;j v.Nfhiy ghf;Bupaq;fs; tsu;g;G 
Clfq;fspypUe;J jdpikg;gLj;jg;gl;L nehjpj;jy; njhopy;El;gj;jpd; 
%yk; ngUkstpy; kdpj tsu;r;rp `hu;Nkhd; cw;gj;jp nra;ag;gLfpwJ. 
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• kWNru;f;if tifahd> ‘nrhkl;Nlhl;Nuhgpd;’ vd;W miof;fg;gLk; kdpj 

tsu;r;rp `hu;NkhdhdJ Foe;ijfspd; tsu;r;rpf; FiwghLfSf;F 
rpfpr;iraspf;fg; gad;gLk; kUe;jhf tpsq;FfpwJ. 

 
kdpj ,uj;j ciwTf; fhuzp VIII (Human blood clotting factor VIII) 
 
• ,ay;ghd ,uj;jk; ciwjYf;F gy fhuzpfs; Njit vd;Wk; mtw;Ws; 

xd;W> fhuzp VIII vd;gijAk; Ke;ija tFg;Gfspy; 
Vw;fdNtgbj;jpUg;gPu;. fhuzp VIIII cUthf;ff;$ba kugZf;fs; ‘X’ 
(vf;];) FNuhNkhNrhkpy; fhzg;gLfpd;wd. fhuzp VIIId; cw;gj;jpf; 
Fiwghl;lhy; ‘ P̀Nkh/gPypah A’ vd;Dk; ghy; rhu;e;j ‘,uj;jk; 
ciwahik Neha;’ Vw;gLfpwJ. ,e;Nehahy; jhf;fg;gl;ltu;fSf;F ,uj;jk; 
ciwtjw;F ePz;l Neuk; MtNjhL. cl;Gw cly; ,uj;jf;frpTk; 
Vw;gLfpwJ. 

 
• ,ay;ghd kdpjdpd; ,uj;jj;jpypUe;J ciwjy; fhuzp VIII gpupf;fg;gl;L 

‘,uj;jk; ciwahik A’ Neha;f;F rpfpr;iraspf;fg; gad;gLj;jg;gLfpwJ.  
kpf mjpf mstpy; ,uj;jk; Njitg;gLjy; kw;Wk; ‘va;l;];’ Nghd;w 
njhw;WNeha;fs; guTk; mghak; Nghd;wit ,r;nray; Kiwapy; cs;s 
FiwghLfs; MFk;.  b.vd;.V kWNru;f;ifj; njhopy;  
El;gj;ijg; gad;gLj;jp> rPd Mk;];lupd; (xU tiff; nfhwpf;Fk; tpyq;F) 
mz;lfj;jpYk; kw;Wk; mjd; Fl;bapd; rpWePuf nry;fspYk; kWNru;f;iff; 
fhuzp VIIII cw;gj;jp nra;ayhk;.  kpf mz;ikapy;> kdpjdpypUe;J 
ngwg;gl;l nry; tifiaf; nfhz;L> Kjd; Kjyhf kdpj ,uj;j 
ciwTf; fhuzp VIII cw;gj;jp nra;ag;gl;Ls;sJ. 

 
,d;lu;/nguhd;fs; 
 
• ghY}l;bfspd; nry;fs; itu];fshy; ghjpf;fg;gLk; NghJ> mr;nry;fshy; 

cw;gj;jp nra;ag;gLk; rpw;wpdf;Fwpg;gpL jd;ikAila> Gujj;jhyhd> 
itu]; vjpu;g;Gg; nghUl;fNs ‘,d;lu;/nguhd;fs;’ MFk;.  1957y; mypf; 
Irf;]; (Alick Isaacs) kw;Wk; [Pd; ypd;l;Nkd; (Jean Lindemann) 
vd;gtu;fshy; ,z;lu;/nguhd;fs; Kjd; Kjypy; fz;Lgpbf;fg;gl;ld.  
mtw;wpd; mikg;gpd; mbg;gilapy; ,d;lu;/nguhd;fs; ,  kw;Wk;  vd 
tifg;gLj;jg;gl;Ls;sd.  ,it> nry;ypy; cs;s b.vd;.V itj; J}z;b> 
itu]; vjpu;g;G nehjpfisr; Ruf;fr; nra;J mjd; %yk; itu];fspd; 
ngUf;fj;ijj; jLj;J nry;fisg; ghJfhf;fpd;wd.  fhuzp VIIIIg; 
Nghd;w ,d;lu;/nguhd;fis ,uj;jj;jpypUe;J gpupj;njLf;fyhk;.  Mdhy;> 
,jw;f kpf mjpf mstpy; ,uj;jk; Njitg;gLtjhy; ,J eilKiwr; 
rhj;jpak; ,y;iy.  ,r;rpf;fiyf; flg;gjw;F> ,d;lu;/nguhd;fis rDNA 
njhopy;El;gk; %yk; cUthf;FtJ cfe;jjhFk;.  kWNru;f;if 
,z;lu;/nguhd;fs; (recombinant interferons) cw;gj;jpf;F ‘v.Nfhiy’ ia 
tpl ‘rhf;fNuhiknr]; nruptprpNa’ vd;Dk; <];l; nghUj;jkhdjhFk;.  
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Vnddpy;> Gujq;fisr; ru;f;fiunaw;wk; (Glycosylation) mila itf;fj; 
Njitahd ,aq;Fjsk; ‘v.Nfhiy’apy; ,y;iy.  Gw;WNeha;> va;l;];> 
jz;Ltl kug;G Neha; (multiple sclerosis).  fy;yPuy; mow;rp (hepatitis), 
mf;fpg;Gil (herpes zoster) Nghd;w gy;NtW Neha;fSf;fhd rpfpr;irapy; 
,d;lu;/nguhd;fs; ngupJk; gad;gLfpd;wd.  ,t;tpjk;> gy rpfpr;irg; 
gad;ghLfis ,it nfhz;bUe;jhYk; mtw;wpd; mjPjkhd cw;gj;jpr; 
nryT fhuzkhf> rhjhuz kdpjDf;F ,d;Dk; vl;lhf;fdpahfNt 
,d;lu;/nguhd;fs; tpsq;Ffpd;wd. 

 
kWNru;f;ifj; jLg;G+rpfs;/jLg;G kUe;Jfs; (Recombinant  vaccines) 

 
• Gjpa jiyKiwj; jLg;G+rpfis cUthf;f b.vd;.V kWNru;f;ifj; 

njhopy;El;gk; gad;gLfpwJ.  ,k;Kiwapd; %yk;> ghuk;gupaj; jLg;G+rp 
cw;gj;jp KiwfspypUe;j tuk;Gfisf; flf;f ,aYk;. 

 
• tof;fkhd eilKiwfspy; cw;gj;jp nra;ag;gLk; jLg;G+rpfSld; 

xg;gpLk;NghJ> kWNru;f;ifj; jLg;G+rpfs; rPuhd juj;Jld; Fiwthd gf;f 
tpisTfisf; nfhz;Ls;sd.  kWNru;f;ifj; jLg;G+rpfspd;  gy;NtW 
tiffshtd: 

i. Jiz myF jLg;G+rpfs; 
ii. tY Fiwf;fg;gl;l kWNru;f;ifj; jLg;G+rpfs; 
iii. b.vd;.V jLg;G+rpfs; 

 
 
 
Jiz myF jLg;G+rpfs; (Subunit vaccines) 

 
• NehAz;lhf;Fk; capupia> KOcapupahfg; gad;gLj;jhky;> mt;Tapupapd; 

gFjpfis kl;Lk; gad;gLj;jpj; jahupf;fg;gLk; jLg;G+rpfSf;F ‘Jiz 
myF jLg;G+rpfs;’ vd;W ngau;.  Gjpa tif Jiz myF jLg;G+rpfs; 
jahupf;f b.vd;.V kWNru;f;ifj; njhopy; El;gk; Vw;wjhFk;.  ,k;Kiwapy;> 
NehAz;lhf;Fk; capupapYs;s Gujq;fs;> ngg;ilLfs; kw;Wk; mtw;wpd; 
b.vd;.Vf;fs; Mfpa $Wfs; gad;gLj;jg;gLfpd;wd.  jahupg;gpy; J}a;ik> 
epiyg;Gj;jd;ik kw;Wk; ghJfhg;ghd gad;ghL Mfpait ,t;tifj; 
jLg;G+rpfspd; ed;ikfshFk;.   

 
tY Fiwf;fg;gl;l kWNru;f;ifj; jLg;G+rpfs; (Attenuated recombinant 
vaccines)  

  
• kugpay;G khw;wg;gl;l NehAz;lhf;fp capupfspy; (ghf;Bupah my;yJ 

itu];) mtw;wpd; NehAz;lhf;Fk; jd;ik ePf;fg;gl;L jLg;G+rpfshfg; 
gad;gLj;jg;gLfpd;wd.  ghf;Bupah my;yJ itu];fis kuGg; nghwpapay; 
khw;wk; %yk; capUs;s jLg;G+rpfshfg; (live vaccines) gad;gLj;jyhk;.  
,j;jifa jLg;G+rpfs; ‘tY Fiwf;fg;gl;l kWNru;;f;ifj; jLg;G+rpfs;’ 
vdg;gLk;. 
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b.vd;.V jLg;G+rpfs; (DNA vaccines) 
 

• b.vd;.V jLg;G+rpfis kugpay; Neha;j;jLg;G Kiwahfg; gad;gLj;Jk; xU 
Gjpa mZFKiw 1990y; eilKiwf;F te;jJ.  b.vd;.V %yf;$Wfs; 
%yk; clypy; jilfhg;G tpidfs; J}z;lg;gLfpd;wd.  ‘vjpu;g;nghUs; 
J}z;b Gujj;jpw;F’ (antigenic protein) FwpaPL nra;Ak; xU kugZit 
b.vd;.V jLg;G+rp nfhz;Ls;sJ.  ,e;j kugZit gpsh];kpl;Lf;Fs; 
nrYj;jp> gpd;du; xU ,yf;F  tpyq;fpd; cly; nry;fSf;Fs; 
xd;wpizar; nra;ag;gLfpwJ.  cs;Ns nrd;w me;j b.vd;.V 
vjpu;g;nghUs; J}z;b %yf;$Wfis cUthf;f nry;fSf;F 
cj;jutpLfpwJ.  mt;tpjk; cUthf;fg;gl;l %yf;$Wfs; nry;fSf;F 
ntspNa fhzg;gLfpd;wd.  nry;fshy; cUthf;fg;gl;L> Rje;jpukhd 
kpje;J nfhz;bUf;Fk; ,k;%yf;$iwf; fhZk; ekJ jilfhg;G> jdJ 
tYthd vjpu;g;ig> vjpu;g;;nghUs; cUthf;fj;jpd; %yk; njuptpf;fpwJ. 

 
kuGg;nghwpapay; vd;Dk; mwptpaw;Gyj;ijg; gad;gLj;jp ‘%yf;$W 
kUe;jhf;fk;’ vd;Dk; Kiw%yk; tha;top jLg;G kUe;Jfs; 
jahupf;fg;gLfpd;wd. Nju;e;njLf;fg;gl;l kugZf;fs; jhtuq;fSf;Fs; 
GFj;jg;gl;L kugpay;G khw;wg;gLtjhy;> mk;kugZf;fSf;Fupa Gujk; 
cw;gj;jpahfpwJ.  cz;zj;jFe;j jLg;G kUe;Jfs; Nfhiog;glyj;ij  
,yf;fhff; nfhz;lit.  ,it> cly; gFjp kw;Wk; Nfhiog;glyk; 
rhu;e;j jilfhg;G tpidfisj; J}z;Lfpd;wd.  jw;nghOJ> kdpj kw;Wk; 
tpyq;F Neha;fshd> kzy;thup> fhyuh> fhy; kw;Wk; tha; Neha; kw;Wk; 
fy;yPuy; mow;rp Nghd;wtw;wpw;fhd cz;zj;jFe;j jLg;G kUe;Jfs; 
cw;gj;jp nra;ag;gl;Ls;sd. 
 
b.vd;.V jLg;G+rpahy; Nehia cUthf;f ,ayhJ.  Vnddpy; ,J 
NehAz;lhf;Fk; kugZtpd; xU gFjp efy;fisNa nfhz;Ls;sJ.  
tbtikf;fTk; kypthf cw;gj;jp nra;tjw;Fk; b.vd;.V jLg;G+rpfs; 
vspjhdit. 
 

kWNru;f;if HB jLg;G+rp cw;gj;jp 
 

    1997y; Kjd; Kjypy; cUthf;fg;gl;l nraw;ifj; jLg;G+rp> 
i`g;ghilb]; B (HbsAg) Neha;f;F vjpuhd kWNru;;f;ifj; jLg;G+rp 
MFk;.  ,J> upfhk;gpNtf;]; (Recombivax) kw;Wk; vd;n[upf;]; B (Engerix 
B) vd;Dk; tzpfg; ngau;fspy; tpw;gidahfpwJ.  mnkupf;fh> /g;uhd;]; 
kw;Wk; ngy;[pak; ehLfSf;F mLj;jgbahf> n`g;ghilb]; B 
jLg;G+rpiar; nrhe;jkhfj; jahupj;j ehd;fhtJ ehL ,e;jpah MFk;. 
 
• ,t;thW Gjpa njhopy; El;g Kiwfspd;  %yk; cUthf;fg;gLk; 

jLg;G+rpfs; cWjpahd gy ed;ikfisf; nfhz;Ls;sd.  mitahtd: 
,yf;F Guj cw;gj;jp> ePz;L epiyf;Fk; Neha;j;jilf;fhg;G kw;Wk; 
Fwpg;gpl;l NehAz;lhf;fpfSf;F vjpuhd jilfhg;G tpidfis Fiwe;j 
er;R tpisTfSld; tpiuthfj; J}z;Ljy; Mfpad.   
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• rhf;fNuhiknr]; nruptprpNa vDk; <];l;by;> n`ghilb]; B  Gwg;gug;G 

vjpu;nghUs; Jz;bf;fhd (HbsAg) kugZit efyhf;fk; nra;J> Jiz 
myF jLg;G+rpahf kWNru;f;if n`ghilb]; B jLg;G+rp cw;gj;jp 
nra;ag;gLfpwJ glk;. 

 
kugZ rpfpr;ir (Gene therapy) 
 

• gpwf;Fk;NghNj xU kdpjd; kugpa NehNahL gpwg;ghNdahfpy;> mijr; rup 
nra;a VNjDk; rpfpr;irfs; csNjh? mt;thwhfpd;> ‘kugZ rpfpr;ir’ 
vDk; nray;Kiwapd; %yk; mJ rhj;jpak; MFk;.  xd;Nwh my;yJ 
mjw;F Nkw;gl;Nlh khw;wkile;j my;yPy;fisf; nfhz;l xUtDila 
nry;fSf;Fs; ,ay;ghd kugZit nrYj;jp mtw;iwr; rup nra;ayhk;.  
,t;thW cl;nrYj;jg;ngw;w kugZ nray;gl;L> cUthf;Fk; nray;epiy 
tpisnghUl;fspdhy; ,ay;ghd Gwj;Njhw;wk; cUthfpwJ.  ,ay;ghd 
my;yPiy nry;fSf;Fs; nrYj;Jk; gzpahdJ xU flj;jp %yk; 
nray;gLj;jg;gLfpwJ.  xU kugZj;jpBu; khw;wj;jhy; cUthFk; 
Neha;fshd> ‘ePu;kj;jpRtow;rp’ (Cystic fibrosis) kw;Wk;  ‘,uj;j 
ciwahik’ (Haemophilia) Nghd;w Neha;fisf; Fzg;gLj;Jk; Kaw;rpNa 
kugZ rpfpr;irapd; Kf;fpa Nehf;fkhFk;.  ngUk;ghyhd kugpay; 
Neha;fSf;F ,d;Wtiu rupahd rpfpr;ir Kiw ,y;iyahjyhy;> kugZ 
rpfpr;ir xd;Nw gyUf;Fk; ek;gpf;ifaspg;gjhFk;.  kugZ rpfpr;irapy; 
gad;gLj;jg;gLk; ,Utpj cj;jpfshtd: ‘kugZ ngUf;Fjy; rpfpr;ir’ 
(Gene angumentation therapy) kw;Wk; ‘kugZj;jil rpfpr;ir’ (Gene 
augumentation therapy) Mfpad.  ,oe;j kuGg;nghUis <L nra;a 
kugZj; njhFjpapy; b.vd;.Vit Eioj;Jr; rupnra;Ak; Kiwf;F kugZ 
ngUf;Fjy; rpfpr;ir vd;W ngau;.  czu;jil kugZf;fis (anti-sense 
genes) Eioj;J Xq;F kugZtpd; ntspg;ghl;ilj; jil nra;Ak; 
rpfpr;irf;F kugZj; jil rpfpr;ir vd;W ngau;.   

 
clw;nry; kugZ rpfpr;irf;Fk; ,dr;nry; kugZ rpfpr;irf;Fk; 

,ilNaahd NtWghLfs; 
 

clw;nry; kugZ rpfpr;ir ,dr;nry; kugZ rpfpr;ir 
rpfpr;iraspf;Fk; kugZf;fs; 
(therapeutic genes) 
clw;nry;fSf;Fs; 
khw;wg;gLfpd;wd. 

rpfpr;iraspf;Fk; kugZf;fs; 
,dr;nry;fSf;Fs; khw;wg;gLfpd;wd. 

vYk;G k[;i[ nry;fs;> ,uj;j 
nry;fs;> Njhy; nry;fs; Nghd;w 
nry;fSf;Fs; kugZf;fs; 
nrYj;jg;gLfpwJ. 

mz;lr;nry;fs; kw;Wk; tpe;J 
nry;fSf;Fs; kugZf;fs; 
nrYj;jg;gLfpd;wd. 

gpe;ija jiyKiwf;F gz;Gfs; 
flj;jg;gLtjpy;iy. 

gpe;ija jiyKiwf;F gz;Gfs; 
flj;jg;gLfpd;wd. 
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mbNdhrpd; b mkpNy]; (ADA) FiwghL nfhz;l ehd;F taJ ngz; 
Foe;ijf;F /g;nuQ;r;; Md;lu;rd; vd;gtuhy;> 1990y; Kjd; Kjypy; kugZ 
rpfpr;ir kUj;Jtk; mspf;fg;gl;lJ.  ADA nehjp cUthf;fj;Jf;Fj; 
Njitahd kugZtpd; nraypog;G my;yJ ePf;fk; fhuzkhf  
,f;FiwghL cz;lhfpwJ.  ,e;Nehahspfspd; clypYs;s ‘T’ nry;fspd; 
nraypog;ghy;> cs; EioAk; NehAf;fpfSf;F vjpuhd Neha;j;jilfhg;G 
gjpy; tpidfis mtw;why; ntspg;gLj;j Kbtjpy;iy.  ,e;epiyapy;> 
ghjpf;fg;gl;l NehahspfSf;F> nray;GupAk; epiyapYs;s mbNdhrpd; b 
mkpNd]; mspf;fg;gl;L> mjd; %yk; er;Rj;jd;ikAs;s capupay; 
nghUl;fis mopg;gNj SCID Neha;f;fhd rupahd rpfpr;ir KiwahFk;.  
 
     rpy Foe;ijfspy;> ADA Fiwghl;il> vYk;G k[;i[ khw;W rpfpr;ir 
%yk; Fzg;gLj;jyhk;.  ,jpy; FiwghLila Neha;j;jil nry;fis 
nfhilahspaplkpUe;J ngwg;gl;l eykhd Neha;j;jil nry;fisf; 
nfhz;L gjpyPL nra;ag;gLfpwJ.  rpy Neha;fspy;> nehjp gjpyPl;L 
rpfpr;ir Kiwahf> nray;epiy ADA Nehahspapd; clypy; 
nrYj;jg;gLfpwJ. 
 
    kugZ rpfpr;irapd;NghJ> Nehahspapd; ,uj;jj;jpypUe;J  
yp/Nghirl;Lfs; gpupj;njLf;fg;gl;L> xU Cl;l tsu;;g;G Clfj;jpy; 
tsu;f;fg;gLfpwJ.  ADA nehjp cw;gj;jpf;Ff; FwpaPL nra;ak; eykhd> 
nray;epiy kdpj kugZthd ADA  cDNA it nul;Nuhitu]; 
flj;jpapd; cjtpAld; ypk;Nghirl;LfSf;Fs; nrYj;jg;gLfpwJ.  
,t;thW kuGg;nghwpapay; nra;ag;gl;l ypk;/Nghirl;Lfs; kPz;Lk; 
Nehahspapd; clypDs; nrYj;jg;gLfpwJ.  ,it> rpy fhyNk 
capu;tho;tjhy; Fwpg;gpl;l fhy ,ilntspapy;> kuGg;nghwpapay; 
nra;ag;gl;l ypk;Nghirl;Lfis kPz;Lk; kPz;Lk; nrYj;jpf; nfhs;s 
Ntz;Lk;.  vYk;G k[;i[apypUe;J vLf;fg;gl;l ADA kugZf;fis 
Muk;gfl;l fUepiy nry;fSf;Fs; nrYj;Jtjd; %yk; ,e;Nehia 
epue;jukhff; Fzg;gLj;j ,aYk;. 

 
cs;s kugZf;fis clw;nry;Yf;Fs; nrYj;jp kugpay; Nehia 
epue;jukhfr; rup nra;Ak; Kiw ‘clw;nry; kugZ rpfpr;ir’ vdg;gLk;.  
,Nj Nghd;W> mLj;jLj;j jiyKiwfSf;F nry;Yk; tifapy; ,dr; 
nry;fSf;Fs; b.vd;.V itr; nrYj;jpr; rup nra;jhy; mjw;F ‘,dr;nry; 
kugZ rpfpr;ir’ vd;W ngau;.  Fwpg;gpl;l kugZitj; jdpj;Jg; 
gpupj;njLj;J mjd; efy;fis cUthf;fp gpd;G mtw;iw ,yf;F 
nry;fSf;Fs; nrYj;jp tpUk;gpa (rupahd) Gujj;ij cw;gj;jp nra;jNy 
kugZ rpfpr;ir MFk;.  ,t;tpjk; nrYj;jg;gLk; kugZit> ngWgtupd; 
clYf;Fs; mJ rupahd tpjj;jpy; nray;gl;L ntspg;ghl;il mspf;fpwjh 
vd;gijAk; ,e;j kugZtpy; cUthf;fg;gLk; Gjpa tifg; Gujq;fNshL 
me;egupd; Neha;j;jilf;fhg;G kz;lyk; vjpu;tpid VJk; Gupatpy;iy 
vd;gijAk; kw;Wk; Nehahspf;Fj; jPq;F vd;gijAk; kugZ rpfpr;irahsu;fs; 
cWjpg;gLj;jpf; nfhs;Sjy; kpf Kf;fpakhdjhFk;. 
 
jz;L nry; rpfpr;ir (Stem Cell Therapy) 
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• ngUk;ghyhd gy nry; capupfspy; fhzg;gLk; NtWghL milahj 
nry;fs; ‘jz;L nry;fs;’ MFk;.  ,it gy kiwKfg;gpupTfSf;F 
cl;gl;lhYk; jq;fsJ NtWghL milahj; jd;ikiaj; njhlu;e;J 
guhkupj;J tUfpd;wd. 

 
• Nrjkw;w kw;Wk; NehAw;w cWg;Gfis kPz;Lk; cUthf;fp vjpu;fhy 

kUj;Jtj;Jiwapy; Gul;rp gilf;fj; Njitahd jpwDld; jz;L nry; 
Muha;r;rpfs; tpsq;Ffpd;wd.  jq;fisj; jhq;fNs GJg;gpj;Jf;nfhs;Sk; 
,ay;Gila jz;L nry;fs; ‘nry; jpwid’ (Cellular Potency) 
ntspg;gLj;Jfpd;wd.  %d;W tif tsu;r;rp mLf;Ffshd  Gw mLf;F> 
mf mLf;F kw;Wk; eL mLf;F Mfpa mLf;FfspypUe;J cUthFk; 
midj;J tif nry;fshfTk; khWk; jpwd; gilj;jit jz;L nry;fs; 
MFk;. 

 
• ghY}l;bfspy;> ,U Kf;fpa jz;L nry; tiffs; fhzg;gLfpd;wd.  

mit ‘fUepiy jz;L nry;fs;’ (Embryonic stem cells) kw;Wk; ‘Kjpu;’ 
jz;L  nry;fs; (Adult stem cells).’ fUepiy jz;L nry;fs; 
‘gFjpj;jpwd;’ (Pluripotent) nfhz;lit.  mtw;wpw;F> Gw mLf;F> eL 
mLf;F kw;Wk; mf mLf;F vd;Dk; %d;W mbg;gil tsu;r;rp 
mLf;FfisAk; cUthf;Fk; jpwd; cs;sJ.  fUepiy nry;fs; gy;jpwd; 
(Multipotent) nfhz;litahfTk; tpsq;Ffpd;wd.  mit> gytifahd 
nry;fshf khw;wKWk; jpwd; gilj;jit (glk;).  fUf;Nfhsj;jpDs; 
fhzg;gLk; nry;jpuspd; Nkw;gFjp jpRf;fspy; (Epiblast tissue) ,Ue;J 
fUepiy jz;L nry;fs; gpupj;njLf;fg;gLfpd;wd.   

 
• fUepiy jz;L nry;fs; J}z;lg;gLk;NghJ> 200f;Fk; Nkw;gl;l Kjpu;e;j 

clypd; nry; tiffshf khw;wkilaf;$Lk;.  fUepiy jz;Lnry;fs; 
moptw;wit.  mjhtJ> fpUkp ePf;fk; nra;ag;gl;l Clfj;jpy; mit 
ed;F tsu;e;J jq;fsJ NtWglh epiyiaj; njhlu;e;J guhkupf;fTk; 
nra;fpd;wd. 

 
• Foe;ijfs; kw;Wk; Kjpu;e;j kdpju;fspd; gy;NtW jpRf;fspy; Kjpu; jz;L  

nry;fs; fhzg;gLfpd;wd.  Kjpu; jz;L nry; my;yJ cly; jz;L nry; 
gpupjyile;J jd;idg;Nghd;Nw kw;nwhU nry;iy cUthf;f ,aYk;.  
ngUk;ghyhd Kjpu; jz;L nry;fs; gy;jpwd; (Multipotient) nfhz;lit. 
,it> clypd; Nrjkw;w ghfq;fisr; rup nra;Ak; mikg;ghfTk; Kjpu; 
capup jpRf;fisg; GJg;gpf;Fk; mikg;ghfTk; jpfo;fpd;wd.  Kjpu; jz;L 
nry;fspd; mjpfg;gbahd cw;gj;jpf;F %yhjhukhf rptg;G k[;i[ 
tpsq;FfpwJ. 

 
fUepiy jz;L nry;fs; 
 
• kdpj jz;L nry;fspd; kpfKf;fpakhd jpwd; tha;e;j gad;ghL 

vd;dntdpy;> nry; mbg;gilapyhd rpfpr;irfSf;Fg; (Cell based 
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therapics) gad;gLk; nry;fisAk; jpRf;fisAk; cw;gj;jp nra;jy; MFk;.  
kdpj jz;L nry;fs; Gjpa kUe;Jfisr; Nrhjid nra;J ghu;f;f 
cjTfpd;wd. 

 
KOikj;jpwd; (Totipotency) vdg;gLtJ> xw;iwr; nry;> gpupjyile;J xU 
capupapd; midj;J tifahd NtWghlile;j nray;fisAk; 
cUthf;Fk; jpwdhFk;. 
 
gFjpj;jpwd; (Pluripotency) vdg;gLtJ> jz;L nry;yhdJ Gw mLf;F> 
mf mLf;F> eL mLf;F vd;Dk; %tif mLf;Ffspy; VNjDk; xU nry; 
mLf;fhf khWk; jpwdhFk;. 
 
gy;jpwd; (Multipotency) vdg;gLtJ> njhlu;Gila> gytif 
nry;tiffshf khw;wKWk; jz;L nry;fspd; jpwdhFk;.  vLj;Jf;fhl;lhf> 
,uj;jj;jz;L nry;fs;> ypk;/Nghirl;Lfs;> NkhNdhirl;Lfs;> 
epA+l;Nuh/gpy;fs; kw;Wk; ,d;dgpw nry;fshf NtWghliljypy;iy. 
 
xw;iwj;jpwd; (Unipotency) vdg;gLk; jpwdpy; jz;L nry;fs; xNunahU 
nry;tifahf kl;Lk; NtWghlilAk;. 
 
jz;L nry; tq;fpfs; (Stem cell Banks) 
 

• vjpu;fhy rpfpr;irj; NjitfSf;fhf jz;L nry;fisg; gpupj;njLj;jy;> 
gjg;gLj;Jjy; kw;Wk; Nrkpj;J itj;jy; Mfpa gzpfis cs;slf;fpaNj 
jz;L nry; tq;fpapay; (Stem Cell Banking) vdg;gLk;.  gdpf;Fl 
jputj;jpypUe;J ngwg;gLk; jz;L nry;fis vjpu;fhyg; gad;ghl;bw;fhfr; 
Nrkpj;J itf;Fk; trjp nfhz;l ,lj;jpw;F gdpf;Fl jput nry; tq;fp 
(Amniotic Cell Bank)  vd;W ngau;.  xU eguplkpUe;J ngwg;gLk; jz;L 
nry;fisr; Nrfupj;J Fwpg;gpl;l me;egupd; vjpu;fhyg; gad;ghl;bw;fhf 
mtw;iwj; jz;L nry; tq;fpf;Fupa fl;lzj;ijr; nrYj;jp Nrkpj;J 
itf;fg;gLfpwJ.  Foe;ij gpwf;Fk;NghJ mjd; njhg;Gs; nfhbapypUe;J 
jz;L nry;fisg; gpupj;njLj;J mtw;iwr; Nrkpf;Fk; Kiwf;F 
njhg;Gs;nfhb ,uj;j tq;fpapay; (Cord Blood banking) vd;W ngau;.  
njhg;Gs; nfhb kw;Wk; mjd; ,uj;jk; Mfpait jz;L nry;fSf;fhd 
rpwe;j %yq;fs; MFk;.  mNj rkak;> jha; Nra; ,izg;Gj;jpR> gdpf;Fl 
ciw kw;Wk; gdpf;Fl jputk; MfpaitAk; kpFe;j mstpy; jukhd 
jz;L nry;fisf; nfhz;Ls;sd. 

 
%yf;$W mstpy; Neha; fz;lwpjy; (Molecular Diagnostics) 
 

• njhw;W Neha;fshf ,Ue;jhYk;> guk;giuahf tUk; kugpay; Neha;fshf 
,Ue;jhYk; Kd;$l;bNa fz;lwpjy; rupahd rpfpr;irf;F 
Kf;fpakhdjhFk;.  ghuk;gupa fz;lwpAk; eilKiwfshd> Ez;Nzhf;fp 
top Ma;T> rPuk; gFg;gha;T rpWePu; gFg;gha;T Nghd;w Ma;Tfspd; %yk; 
Neha;fisj; njhlf;f epiyapNyNa fz;lwpa ,ayhJ.  ,e;j Ma;tfj; 
njhopy;El;gq;fs; kiwKfkhdit kw;Wk; ,yf;F jd;ik (Fwpg;gpLk; 



 

133 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

jd;ik) mw;wit.  vdNt neha;fisf; fz;lwpa ,yf;F jd;ikAila> 
Jy;ypakhd> vspa fz;lwpjy; njhopy; El;gq;fis ehb mwptpayhsu;fs; 
njhlu; Ma;Tfisr; nra;J tUfpwhu;fs;.  b.vd;.V kWNru;f;ifj; 
njhopy;El;gk;> ghypkNu]; rq;fpyp tpidfs; (polymerase Chain 
Reactions PCR), nehjp rhu;e;j Neha;j;jilg;nghUs;  cwpQ;Rif kjpg;gPL 
(Enzyme Linked Immuno Sorbent Assay) Nghd;w ek;gfj; jd;ik cs;s 
njhopy;El;gq;fs; Neha;fisj; njhlf;f epiyapNyNa fz;lwpa 
cjTfpd;wd.  Nehahspapd; clypy; mwpFwpfs; Njhd;Wk;NghJjhd; 
mtdJ clYf;Fs; itu];> ghf;Bupah Nghd;w NehA+f;fpfs; ,Ug;gij 
mwpa KbfpwJ.  Mdhy;> mwpFwpfs; Njhd;Wtjw;Fs; mit 
Nehahspapd; clypy; gy;fpg;ngUfp mjpf vz;zpf;ifAld; (mlu;Tld;) 
fhzg;gLfpd;wd.  ,Ug;gpDk;> ghf;Bupah> itu]; Nghd;wit kpff;Fiwe;j 
vz;zpf;ifapy; ,Uf;Fk;NghNj> Nehapd; mwpFwpfis ntspg;gLj;Jtjw;F 
Kd;Ng mtw;wpd; epA+f;spf; mkpy ngUf;f tpidapd; %yk; 
me;Neha;f;fpUkpfs; ,Ug;gijf; fz;lwpa ,aYk;. 

 
nehjp rhu;e;j Neha;j;jilg;nghUs; cwpQ;Rif kjpg;gPL-viyrh (ELISA 
Enzyme linked Immuno Sorbent Assay) 
 

• rPuk; my;yJ rpWePu; khjpupapd; Fwpg;gpl;l tif vjpu;g;nghUs; my;yJ 
vjpu;g;nghUs; J}z;bfs; cs;sjh vd;gijf; fz;lwpa vth vq;thy; 
vd;gijf; fz;lwpa vth vq;thy; (EVA ENGVALL) kw;Wk; gPl;lu; 
ngu;y;khd; (1971) (Peter Perlmann) MfpNahu;fshy; fz;Lgpbf;fg;gl;l 
capu;Ntjp nray;KiwNa viyrh MFk; xU egu; HIV njhw;W 
nfhz;ltuh (Positive) ,y;iyah (Negative) vd;gijf; fz;lwpa cjTk; 
kpf Kf;fpakhd fUtpahf viyrh Nrhjid tpsq;FfpwJ.  xU egupd; 
clypy; cs;;s rPuj;jpy; vjpu;g;nghUs; msitj; jPu;khdpf;fTk; 
(NehA+f;fpahd HIV njhw;W nfhz;l egupd; clypy; cw;gj;jpahFk;.  
vjpu;g;nghUspd; msT) Fwpg;gpl;l vjpu;g;nghUs; J}z;bfs;> kdpj 
Nfhupahdpf; nfhdNlhl;Nuhgpd; Nghd;w `hu;Nkhd;fs; Mfpatw;iwf; 
fz;lwpaTk; viyrh xU Nrhjidf; fUtpahf cs;sJ. 

 
• Md;bn[idf; nfhz;Ls;sJ vdr; re;Njfpf;fg;gLk; khjpupapy;> 

Md;bn[d; ,Ug;gpd; viyrh jfl;bd; Nkw;gug;gpy; mJ efu ,ayhky; 
nra;ag;gLfpwJ (glk;).  ,e;j efu;r;rpaw;w vjpu;g;nghUs; J}z;bAld; 
mjw;Nf cupa vjpu;g;nghUs; Nru;f;fg;gl;L tpidGupar; nra;ag;gLfpwJ.  
,t;thW Nru;f;fg;gLk; vjpu;g;nghUs; nguhf;]pNl]; Nghd;w cfe;j 
nehjpAld; gpizf;fg;gl;Ls;sJ.  tpidGupahj vjpu;g;nghUs;fs; fOtp> 
ePf;fg;gl;L nehjpapd; jsg;nghUs; (i`l;u[d; nguhf;]pNl];) 4 
FNshNuh ehg;jhy; vd;Dk; Ntjpg;nghUSld; Nru;f;fg;gLfpwJ.  nehjpapd; 
nray;ghl;lhy;> epwKs;s tpisnghUs; cUthtJ vjpu;g;nghUs; J}z;b 
,Ug;gijf; Fwpf;Fk;.  cUthFk; epwj;jpd; nrwpTk; vjpu;g;nghUs; 
J}z;bapd; vz;zpf;ifAk; Neu;tpfpjj;jpy; cs;sd.  viyrh vd;gJ 
NeNdhfpuhk; mstpYs;s vjpu;g;nghUs; J}z;bfisf;$l fz;lwpa 
cjTk; mjpf czu;jpwd; nfhz;l KiwahFk;. 
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nehjp rhu;e;j Neha;j;jilg; nghUs; cwpQ;Rif kjpg;gPL 
 
• ekf;F tpUg;gkhd b.vd;.V Jz;Lfis vz;zw;w xj;j efy;fshf 

(,yl;rf;fzf;fpy;) mjpf mstpy; ngUf;fk; nra;ag; gad;gLk; xU cly; 
ntsp (in vitro) Ma;tfj; njhopy; El;gkhf ghypkNu]; rq;fpyp tpid 
nray;gLfpwJ.  1983-y; Nfup Ky;yp]; (1993-y; Nehgy; gupR ngw;wtu;) 
vd;gtuhy; ,j;njhopy; El;gk; cUthf;fg;gl;lJ. 

 
• (,ay;G jpupG (denaturation) ,ay;G kPs;T (renaturation)> my;yJ 

‘Kjd;ik ,izg;G ,io gjg;gLj;Jjy;’ (Prime annealing)  kw;Wk; 
mjd; ‘cw;gj;jp’ (synthesis) my;yJ ‘ePl;rp’ (Primer extension) mjpf 
ntg;gepiyiag; gad;gLj;jp> ekf;Fj; Njitg;gLk; ,ul;ilr;RUs; 
b.vd;.Vtpd; ,ay;igj;jpupj;J ,uz;L jdpj;jdpahd ,iofshfg; 
gpupf;fg;gLfpwJ.  ,jw;F ,ay;G jpupG vd;W ngau;.  xt;nthU ,ioAk; 
xU Kjd;ik ,izg;G ,ioAld; fyg;G nra;ag;gLfpwJ.  
(renaturation or primer annealing).  ,e;j Kjd;ik ,izg;G mr;R 
thu;g;G ,ioiaf; nfhz;L Taq b.vd;.V ghypkNui]g; gad;gLj;jp Gjpa 
b.vd;.V cUthf;fg;gLfpwJ. 

  

• ,ay;G jpupG epfo;r;rpapy;> Ntjptpidf; fyitahdJ 95°C  
ntg;gepiyapy; rpwpJ Neuk; ntg;gg;gLj;jg;gLfpwJ.  ,jdhy; ,yf;F 
b.vd;.V jdJ ,ay;G jpupe;J jdpj;j ,iofshfg; gpupfpwJ.  
,t;tpiofs; Gjpa b.vd;.Vf;fis cUthf;Fk; mr;R thu;g;G 
b.vd;.Vf;fshfr; nray;gLfpd;wd.  fyitia tpiue;J Fspu;tpg;gjd; 
%yk; ,U Kjd;ik ,ize;J ,izg;G miofSk;> ,yf;F b.vd;.Vtpd; 
jdp ,iofspd; gf;fthl;by; ,ize;J nfhs;fpd;wd.  Kjd;ik 
,izg;G ,ioapd; ePl;rp my;yJ cUthf;fj;jpd;NghJ fyitapd; 
ntg;gepiy 75°C f;F cau;j;jg;gl;L NghJkhd fhy mstpw;F epiy 
epWj;jg;gLfpwJ.  ,jdhy; Taq b.vd;.V ghypkNu];> jdpj;j mr;R thu;g;G 
b.vd;.V tpypUe;J efnyLf;fg;gl;L Kjd;ik ,izg;G ,io 
ePl;rpailar; nra;ag;gLfpwJ.  ,e;j milfhg;Gf; fhyj;jpd; ,Wjpapy; 

 
• ,U mr;R thu;g;G ,iofSk; gFjpasT ,ul;ilr; RUs; ,iofshf 

khw;wg;gLk;.  ,t;thW cUthFk; ,ul;ilr; RUs;fspYs;s xt;nthU GJ 
,ioAk; fPo; Nehf;fpa NtWgl;l njhiyTfspy; ePz;L fhzg;gLk;.  ,e;j 
epfo;Tfs; jpUk;gj;jpUk;g eilngWtjd; %yk; tpUk;gpa b.vd;.Vtpd; gy 
efy;fs; cw;gj;jp nra;ag;gLfpd;wd.  ,jw;F b.vd;.V ngUf;fkiljy; 
(DNA amplification) vd;W ngau; (glk;). 

 
• PCR Kiwg;gb RNA %yf;$WfisAk; ngUf;fkilar; nra;a ,aYk;.  

,e;epfo;r;rp gpd;Ndhf;fpa gbnaLj;jy; (PCR (RT-PCR): Reverse 
transcription PCR) vd miof;fg;gLk;.  ,r;nray; Kiwapy;> uptu;]; 
buhd;];fpupg;Nl]; vDk; nehjpiag; gad;gLj;jp Mu;.vd;.V %yf;$Wfs; 
(mRNA) epug;G b.vd;.V f;fshf (Complementary DNA) khw;wg;gLfpd;wd.  
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,t;thW cUthd cDNA thdJ PCR f;F thu;g;GU b.vd;.Vthfg; 
gzpGupfpwJ. 

 
kUj;Jtf; fz;lwpjy; PCR (PCR in clinical diagnosis) 
 

• kugpaf;FiwghLfs;> itu]; Neha;fs;> ghf;Bupa Neha;fs; Nghd;wtw;iwf; 
fz;lwpa PCRd; ,yf;Fj; jd;ik kw;Wk; czu;jpwd; kpfTk; 
gad;gLfpwJ.  Fwpg;gpl;l tif NehA+f;fpia milahsq;fhz;gjd; %yk; 
rupahd rpfpr;ir mspf;f ,aYk;.  tof;fkhd eilKiwapy; 
NehA+f;fpahff; fUjg;gLk; Ez;Zapu;fis tsu;g;G Clfj;jpy; tsu;j;J> 
tsu;rpij khw;w NrhjidfisAk; kw;Wk; ,ju NrhjidfisAk; nra;J 
ghu;j;J milahsq;fhzg;gLfpd;wd.  njhw;W Neha;fis fz;lwpa PCR  
mbg;gilapyhd Ma;T vspjhdjhFk;.  xU Ma;Tf khjpupapy;> xU 
NehA+f;fp fhzg;gl;lhy; epr;rakhf mjd; b.vd;.VTk; fhzg;gLk;.  PCR 
Kiw %yk; mtw;wpd; jdpj;Jtkhd b.vd;.V tupirfs; 
fz;lwpag;gLfpd;wd.  vLj;Jf;fhl;lhf> ,uj;jk;> kyk;> jz;Ltl jputk;> 
rsp Nghd;w kUj;Jt khjpupfspy; PCR Kiwg;gb %yk; gupNrhjpg;gjd; 
%yk; Neha; tiffisf; fz;lwpayhk;.  Nfhupahd; ePl;rpfspd; 
khjpupfisg; gad;gLj;jpNah my;yJ gdpf;Fl jput nry;fis Ma;tjd; 
%yNkh Foe;ij gpwg;gjw;F Kd;Ng mf;Foe;ijf;F kugpay; Neha;fs;  
cs;sdth vd;gijf; fz;lwpayhk;.  fjpu; mupths; ,uj;j Nrhif 
(Sickle cell anaemia), jyhrPkpah (-Thalassemia) kw;Wk; 
/gpidy;fPl;NlhD}upah Nghd;w Neha;fisAk; PCR Kiwapy; fz;lwpe;J 
tplyhk;.  RCR %yk; fz;lwpag;gLk; cDNA thdJ nul;Nuhitu]; 
njhw;Wfisf; fz;lwpaTk; (v.fh.ikNfhghf;Bupak; bAgu;FNyhrp];) 
fz;fhzpf;fTk; cjTk; xU kjpg;G kpFe;j fUtpahFk;. 

 
• PCR Kiw %yk;> ghg;gpNyhkh itu]hy; Njhw;Wtpf;fg;gLk; fUg;ig 

tha;g;Gw;W Neha; Nghd;w itu];fshy; J}z;lg;gLk; Gw;W Neha;fisf; 
fz;lwpa ,aYk;> Kjd;ik ,iofisAk; (Primers) b.vd;.V Jyf;fp 
(Probes) iaAk; gad;gLj;jp ghy; FNuhNkhNrhk;fisf; fz;lwpe;J> 
kdpjf;fU fhy;eilfspd; fU kw;Wk; cly; ntspf;fUf;fspd; ghy; 
jd;ikia (Mz;/ngz;) PCR Kiwapy; fz;lwpayhk;.  fUTw;w 
Kl;ilfspy; (fUf;fs;) VNjDk; ghy; rhu;e;j FiwghLfs; cs;sdth 
vd;gijAk; fz;lwpayhk;.  fUTw;w Kl;ilfspy; (fUf;fs;) VnjDk; 
ghy; rhu;e;j FiwghLfs; cs;sdth vd;gijAk; fz;lwpayhk;. 

 
PCRd; gad;ghLfs; (Applications of PCR) 
 

• ,U NtW capupfspd; kugZj; njhFjpapy; fhzg;gLk; NtWghLfis 
PCR %yk; Ma;T nra;ayhk;.  gupzhkj;jpy; Fwpg;ghf> kuGtop 
,dtuyhWfis (Phylogenetics) Ma;T nra;a PCR kpf 
Kf;fpakhdjhFk;.  ,jpy;> Kb> gjg;gLj;jg;gl;l jpRf;fs;> vYk;Gfs; 
my;yJ VNjDk; gbtkhf;fg;gl;l nghUs;fs; Nghd;w %y
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 q;fspypUe;J fpilf;fg;ngWk; Ez;zpa msT b.vd;.Vf;fis $l> 
mstpy; ngUf;fp Ma;Tfs; Nkw;nfhs;s ,aYk;. 

 
• jlatpay; kUj;Jtj;jpYk; PCR njhopy;El;gj;ijg; gad;gLj;jyhk;.  

,uj;jf;fiw> kapu;> tpe;J jputk; Nghd;w jlaq;fspypUe;J 
fpilf;fg;ngWk; xNunahU b.vd;.V %yf;$iwf;$l PCR njhopy;El;gk; 
%yk; ngUf;fp Ma;T nra;a KbAk;.  ,t;thW ngUf;fg;gl;l 
b.vd;.Vitg; gad;gLj;jp b.vd;.V Nuif mr;rplg;gl;L (DNA finger 
printing)  Fw;wthspfis milahsk; fhz cjTk; xU FUtpahf> 
jlatpay; mwptpaypy; gad;gLj;jyhk;.  kugZ rpfpr;irapy;> Fwpg;gpl;l 
b.vd;.V Jz;lq;fis cw;gj;jp nra;J ngUf;Ftjw;Fk; PCR 
gad;gLfpwJ. 

 
kugZ khw;wg;gl;l tpyq;Ffs; (Transgenic Animals) 
 

• fhy; eilfs; kw;Wk; tPl;L tpyq;Ffspd; kugpay; gz;Gfis 
Nkk;gLj;Jtjw;F njhlf;f fhyq;fspy;> Nju;e;njLf;fg;gl;l fyg;G 
Kiwfs; eilKiwapy; ,Ue;jd.  Mdhy; etPd capup njhopy;El;g 
Kd;Ndw;wj;jpw;Fg; gpwF> tpUk;gpa tif tpyq;Ffisj; Njhw;Wtpf;f> kuG 
uPjpapyhd khw;wq;fisf; ifahs> kdpju;fshy; KbfpwJ.  capupfspd; 
kugZj; njhFjpf;Fs; Gjpa> (me;epa/Gwe;Njhd;wpa) kpifg;gbahd 
b.vd;.Vf;fis Eioj;J epiyahd kugpay; khw;wq;fis tpUk;gpa 
tz;zk; Njhw;Wtpf;fyhk;.  ,jw;F kugZ khw;wk; (Transgenesis) vd;W 
ngau;.  ,t;tpjk; cs; Eiof;fg;gLk; me;epa DNA thdJ ‘khw;W 
kugZ’ (Transgene) vdTk;> ,jdhy; Njhw;Wtpf;fg;gLk; tpyq;Ffis 
‘kuGg;nghwpapay; %yk; khw;wg;gl;l’ (Genetically engineered) my;yJ 
‘kugpay;G khw;wg;gl;l capupfs;’ (Genetically modified organisms) vd;W 
miof;fyhk;. 

 
 kugZ khw;w capupfis cUthf;Fk; gy;NtW gbepiyfshtd> 
 

• tpUk;gpa kugZit milahsq;fz;L mijj; jdpj;Jg; gpupj;njLj;jy;. 
 

• flj;jpiaj; (nghJthf> itu];) Nju;e;njLj;jy; my;yJ Neubahfr; 
nrYj;Jjy; 
 

• tpUk;gpa kugZit> flj;jpapd; kugZTld; ,izj;jy; 
 

• ,t;tpjk; khw;wKw;w flj;jpia> nry;fs;> jpRf;fs;> fU my;yJ 
Kjpu;e;j capupapDs; nrYj;Jjy; 
 

• kugZ khw;w jpR my;yJ tpyq;Ffspy; me;epa [{dpd; xUq;fpizg;G 
kw;Wk; ntspg;ghL gw;wpa nray; tpsf;fk;. 
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• Rz;nlyp> vyp> Kay;> gd;wp> gR> nts;shL> nrk;kwpahL kw;Wk; kPd; 
Mfpatw;wpy; kugZ khw;w tiffs; Njhw;Wtpf;fg;gl;Ls;sd (glk;). 

 
kugZ khw;wg;gl;l tpyq;Ffs; 

kugZ khw;Wjypd; gad;ghLfs; (Uses of Trangenesis) 
 

• cau;tif capupfspy; kugZ ntspg;ghl;ilAk; tsu;r;rp 
nray;KiwfisAk; mwpe;J nfhs;s cjTk; rf;jp tha;e;j fUtpahf 
kugZ khw;wk; cs;sJ.  
 

• kugZ khw;wk; tpyq;Ffspd; kuGg; gz;Gfis Nkk;gLj;j cjTfpwJ.  
kdpj Neha;fisg; Gupe;J nfhs;sTk; mtw;wpw;Fupa Gjpa rpfpr;ir 
Kiwfisg;gw;wp Ma;T nra;aTk; cjTk; ey;y khjpupfshf kugZ 
khw;w tpyq;Ffs; tpsq;Ffpd;wd.  Gw;WNeha;> my;irku;> ePu;kj;jpR 
tow;rp (Cystic fibrosis), ruthq;fp (rheumatoid arthritis) kw;Wk; fjpu; 
mupths; ,uj;j Nrhif (Sickle cell anaemia) Nghd;w kdpj 
Neha;fSf;fhd kdpj kugZ khw;w khjpupfSk; (Transgenic models) 
cUthf;fg;gl;Ls;sd. 
 

• kugZ khw;w tpyq;Ffisf; nfhz;L cw;gj;jp nra;ag;gLk; Gujq;fs; 
kUj;Jtj;JiwapYk; Kf;fpakhd gad;ghLfisf; nfhz;Ls;sd. 
 

• jLg;G+rpfspd; ghJfhg;Gj;jd;ikiar; Nrhjpg;gjw;F kugZ khw;w 
Rz;nlypfs; gad;gLj;jg;gLfpd;wd. 
 

• er;Rj;jd;ikAila nghUl;fisr; nrYj;jp kugZ khw;wkpy;yhj 
(non-transgenic) tpyq;Ffisg; gupNrhjpj;jNghJ> mit 
mg;nghUs;fSf;Fupa kugZit ngw;wpUe;jhy;> czu;jpwd; 
kpFjpahff; nfhz;bUe;jijAk;> er;Rg;nghUs;fshy; mitfspy; 
Vw;gLk; tpisTfs; gw;wpAk; mwpag;gl;lJ. 
 

• ghypd; msitAk; juj;ijAk; Nkk;gLj;Jtjw;Fk;> khkprk;> Kl;ilfs; 
kw;Wk; fk;gsp (kapu;) cw;gj;jpf;Fk;> kUe;J vjpu;g;Gj;jd;ikiag; 
gupNrhjpg;gjw;Fk; kugpay;G khw;Wjy; Kf;fpag; gq;fhw;WfpwJ. 

 
capupa tpisnghUl;fs; kw;Wk; mtw;wpd; gad;fs; (Biological products 
and their users) 
 

• capupfsplkpUe;J ngwg;gl;L Neha;fs; tUKd; jLf;fTk;> Neha;fSf;F 
rpfpr;ir mspf;fTk; gad;gLk; nghUl;fs; “capupa tpisnghUl;fs;” 
vdg;gLk;.  vjpu; er;Rfs; (Antitoxins), ghf;Bupa kw;Wk; itu]; 
jLg;G+rpfs; (Bacterial and Viral vaccines), ,uj;j tpisnghUl;fs; (Blood 
products) kw;Wk; `hu;Nkhd; tbrhW (Hormone extracts) Nghd;wd rpy 
capupa tpis nghUl;fs; MFk;.  ,j;jF nghUl;fs; Ez;Zapupfs;> 
jhtu nry;fs; my;yJ tpyq;F nry;fs; Nghd;w capupfisf; nfhz;L 
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capupanjhopy; El;g Kiwapy; cw;gj;jp nra;ag;gLfpd;wJ.  ,tw;iw 
gz;ghf;fk; nra;tJ rpW %yf;$W kUe;Jfspd; gz;ghf;fj;ij tpl 
fbdkhFk;.  ,j;jifa capupa tpisnghUl;fis kugZ kWNru;f;if 
njhopy;El;gj;jpd; %yk;> Njitahd NghJ cw;gj;jp nra;J nfhs;s 
KbAk;.  rpfpr;ir Gujq;fs; (Therapeutic proteins), xw;iwg; gbahf;f 
vjpu;g;nghUl;fs; (Monoclonal antibodies) kw;Wk; jLg;G+rpfs; (Vaccines) 
Nghd;w gy capupa tpisnghUl;fs; gad;ghl;bw;fhd xg;Gjiyg; 
ngw;Ws;sd.  Gujq;fs; eyg;ghJfhg;G kw;Wk; kUe;jhf;fj; 
njhopw;rhiyfspy;  capupa njhopy;El;gtpay; Gul;rpia 
Vw;gLj;jpAs;sJ.  tzpf Kiwapy; cw;gj;jp nra;ag;gLk; 
`hu;Nkhd;fSk;> vjpu;g;nghUl;fSk; kUj;Jtj; njhopw;rhiyf;F 
Kjd;ikahdit MFk;.  kWNru;f;if `hu;Nkhd;fshd ,d;Rypd;> kdpj 
tsu;r;rp kw;Wk; kdpj My;/ghyhf;l;ly;Gkpd; Nghd;w kWNru;f;ifg; 
Gujq;fs; jw;NghJ fpilf;fpd;wd. 

 
• tpUk;gj;jFe;j Gujq;fis cw;gj;jp nra;Ak; capupa tpidfyd;fshf 

(Bioreactors)  tpyq;Ffs; gad;gLfpd;wd.  NehAz;lhf;Fk; vjpu;g;nghUs; 
J}z;bfSf;F (Antigens) vjpuhfr; nray;gLk; nghUl;fNs 
vjpu;g;nghUs;fs; (Antibodies) vdg;gLk;.  ,tw;iw cw;gj;jp nra;Ak; 
capupa tpidfyd;fshf kugZ khw;wg;gl;l tpyq;Ffs; 
gad;gLj;jg;gLfpd;wd. 

 
• Gw;WNeha; rpfpr;ir> ,jaNeha; rpfpr;ir kw;Wk; cWg;G khw;W epuhfupg;G 

Nghd;wtw;wpy; gad;gLk; xw;iw gbahf;f vjpu;g;nghUl;fs; (Monoclonal 
antibodies) Nghd;wd capup njhopy;El;gKiwapy; cw;gj;jp 
nra;ag;gLfpd;wd.  ,aw;if Guj xl;Lg;girfs; (Natural protein 
adhesives) vd;gd er;rw;w> capup rpijTf;F cs;shFk;> mupjhf 
Neha;j;jilia KLf;fptpLk; jd;ik nfhz;ldthFk;.  vdNt jir ehu; 
(Tendons) kw;Wk; jpRf;fis ,izf;fTk;> gw;Fopia epug;gTk;> cile;j 
vYk;Gfis rPuhf;fTk; gad;gLfpd;wd. 

 
tpyq;F efyhf;fk; (Animal cloning) 
 

• tpyq;F efyhf;fk; vd;gJ xU capupapypUe;J kunghj;j gy capupfis 
,aw;if Kiw my;yJ nraw;if Kiwapy; cUthf;FtJ MFk;.  
,aw;ifapy; gy capupdq;fs; efyhf;fk; vDk; ghypyp ,dg;ngUf;f 
Kiwia Nkw;nfhs;fpd;wd. 

 
• capupa njhopy;El;gtpaypy; efyhf;fk; vd;gJ capupia cUthf;FtJ 

my;yJ nry;fspd; efy;fis cUthf;FtJ my;yJ b.vd;.V 
Jz;lq;fis cUthf;FtJ (%yf;$W efyhf;fk;) Mfpatw;iwf; 
Fwg;gjhFk;. 

 
• Iad; tpy;kl; (Ian Wilmat) kw;Wk; Nfk;g;ngy; (Cambell) MfpNahu; 1997y; 

Kjd; Kjypy; lhyp (Dolly) vDk; Kjy; ghY}l;bia (nrk;kwp ML) 
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efyhf;fk; nra;jdu;.  KOikj;jpwd; epfo;tha;T kw;Wk; cl;fU khw;W 
njhopy;El;gj;jpd; %yk; kugZ khw;wg;gl;l lhyp vDk; efy; nrk;kwp 
ML cUthf;fg;gl;lJ.  KOikj;jpwd; vd;gJ gy;NtW nry;fis> 
jpRf;fis> cWg;Gfis kw;Wk; Kbthf> xU capupia cUthf;Fk; xU 
nry;ypd; jpwdhFk;. 

 
• nfhilahsp nrk;kwp Ml;bd; (ewe) ghy;kb nry;fs; (cly; nry;fs;) 

jdpikg;gLj;jg;gl;L 5 ehl;fSf;F czT+l;lkpd;wp itf;fg;gl;lJ.  kb 
nry;fs; ,ay;ghd tsu;r;rp milahky; cwf;f epiyia mile;J 
KOikj;jpwidg; ngWfpd;wJ.  NtnwhU nrk;kwp Ml;bd; mz;lnry; 
(Kl;il) gpupj;njLf;fg;gl;L cl;fU ntspNaw;wg;gLfpd;wJ.  gpd;du; 
cwf;f epiy kbnry; kw;Wk; cl;fU ePf;fpa mz;l nry; ,uz;Lk; 
xd;wpizf;fg;gl;lJ.  kbnry;ypd; ntspAiw rpijf;fg;gl;L cl;fUitr; 
Rw;wp mz;l nry; ,uz;Lk; xd;wpizf;fg;gl;lJ.  kbnry;ypd; ntspAiw 
rpijf;fg;gl;L cl;fUitr; Rw;wp mz;lnry; #Ok;gb nra;ag;gl;lJ.  
,t;thW xd;wpize;j nry; gpupnjhU nrk;kwp Ml;bd; fUg;igapy; 
gjpNtw;wg;gl;lJ.  (thlifj;jha;) Ie;J khjq;fSf;Fg;gpd; “lhyp” 
gpwe;jJ.  xU Kjpu;e;j tpyq;fpd; khWghlike;j cly; nry;ypypUe;J 
fUTWjy; epfo;T ,d;wp> efyhf;f Kiwapy; Kjd;Kjyhf 
cUthf;fg;gl;l tpyq;F lhyp MFk; glk;. 

 
tpyq;F efyhf;fj;jpd; ed;ikfSk; jPikfSk; 
 
• kUj;Jtg; gupNrhjidfs; kw;Wk; kUj;Jt Muha;r;rpahsu;fSf;F ed;ik 

gaf;fpd;wJ.  kUj;Jtj; Jiwapy; Gujq;fs; kw;Wk; kUe;Jfs; 
cw;gj;jpf;F cjTfpd;wJ. 
 

• jz;L nry; Muha;r;rpf;F (Stem cell research) topNfhYfpwJ. 
 

• tpyq;F kw;Wk; kdpj nray; KidNthu; efyhf;fk; vd;gJ capupa 
gy;tifikf;fhd rthyhdJ vdf; fUJfpd;wdu;.  ,r;nray;> 
gupzhkj;ij khw;wp ,dj;njhif kw;Wk; #o;epiy kz;lyj;jpy; 
jhf;fj;ij czlhf;Fk; vd;w fUJfpd;wdu;. 
 

• efyhf;f nray;Kiw fbdkhdJ kw;Wk; tpiyAau;e;jJ. 
 

• ,r; nrayhy; tpyq;Ffs; ghjpg;gilAk;. 
 

• thlifj;jha; capupfs;> vjpu;kiwahfp NfLfSf;F Ml;gLtJld;  
efyhf;f tpyq;Ffs; Neha; ghjpg;Gf;F cl;gl;L capu; ,wg;G tPjk;  
Vw;gLfpd;wJ. 
 

• efyhf;f tpyq;Ffspd; ,iwr;rpia cz;gjhy; cly; eydpy; rkurk; 
nra;a Ntz;bAs;sJ. 
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• ,ay;ghd tpyq;Ffis efyhf;f tpyq;Ffs; tpiuthf %g;giltJld;> 
ngw;Nwhu; capupiatpl Fiwe;j eyKiladthf cs;sd. (,e;jg; 
gpur;rid ‘lhyp’apYk; fhzg;gl;lJ. 
 

• efyhf;f tpyq;Ffspy; kuGf;NfhshWfs; Njhd;Wfpd;wd.   
 

• 90% Nkw;gl;l efyhf;f tpyq;Ffs; re;jjpia cUthf;f ,ayhj 
kyl;Lapupfshfpd;wd. 

 
Iad; tpy;kl; kw;Wk; Nfk;g;ngy; Kjpu;e;j nrk;kwp Ml;bd; 227 
kbnry;fis 227 cl;fU ePf;fpa mz;l nry;fSld; xd;wpizj;jdu;.  6 
ehl;fs; fUtsu;r;rpf;Fg;gpd; 29 tsu;fUf;fis thlifj;jha; fUg;igapy; 
gjpj;jdu;.  mtw;wpy; xd;W kl;LNk ‘lhyp’ ahf cw;gj;jpahdJ. 
 
‘kugZ ntspNaw;wk;’ (Knock out) vd;gJ xU capupapYs;s 
FNuhNkhNrhk;fspy; xd;W my;yJ mjw;F Nkw;gl;l kugZf;fis 
kuGg;nghwpapay; thapyhf nray;gl ,ayhky; nra;tjhFk;. 
 
mwk; rhu;e;j gpur;ridfs; (Ethical issues) 
 

• kypthd kUe;Jfs;> juk; kpFe;j goq;fs; kw;Wk; fha;fwpfs;> 
Nehnajpu;g;G jpwd; nfhz;l gapu;fs;> Neha;fis Fzkhf;Fk; cs;@u; 
Kiw kw;Wk; mjpf vz;zpf;ifapyhd Kuz;fs; Mfpatw;iw 
,r;r%fj;jpw;F capupa njhopy;El;gk; nfhilahf je;jpUf;fpwJ. 

 
• ,jw;fhd Kf;fpa fhuzk; etPd capupa njhopy;El;gj;jpd; ngUk;gFjp 

kugZ ifahSjYld; njhlu;GilaNj MFk;.  ,j;jifa kugZ 
khw;wk; ,dk; Gupahj tpisTfis Vw;gLj;JNkh vd kf;fs; 
mr;rg;gLfpd;wdu;.  b.vd;.V kWNru;f;if njhopy;El;gj;jhy; 
cUthf;fg;gLk; jdpj;jd;ik nfhz;l Ez;Zapupfs;> itu]; 
Nghd;wdtw;iw ftdf;FiwthfNth my;yJ Ntz;Lnkd;Nwh Nghu; 
Nghd;wtw;wpy; gad;gLj;jpl Neu;e;jhy; njhw;W Neha;fs; my;yJ #opay; 
Nguopit Vw;gLj;Jk; vDk;gPjp kf;fspilNa epyTfpd;wJ.  
vg;gbapUg;gpDk; ,k;Kiwapy; ,lu;fs; FiwT> gad;fs; mjpfk;. 

 
capupa njhopy;El;gtpaypd; newpKiwfs; (Regulations in Biotechnology) 
 

• kugpay;G khw;wg;gl;l capupfspd; (GMOs) cw;gj;jp kw;Wk; capupa 
njhopy;El;gg; nghUl;fspd; cw;gj;jp> tpw;gid kw;Wk; nghUl;fs; 
Mfpait rpy newpKiwfSf;Fl;gl;ljhFk;.  kugpay;G khw;wg;gl;l 
capupfspd; cw;gj;jpg; nghUl;fis ftdkhf Ma;Tf;F cl;gLj;jg;gl;L 
Mtzg;gLj;JtJ mtrpak;.  kugpay;G khw;wg;gl;l capupfis 
milahsg;gLj;jp> gad;ghl;L topKiwfSf;F Vw;g gad;gLj;j Ntz;Lk;.  
,j;jF newpKiwfs; kf;fs; capupdq;fs; kw;Wk; Rw;Wr;#oiy 
ghJfhf;f cUthf;fg;gl;ljhFk;.  ,e;jpa capupa njhopy;El;g 
newpg;gLj;J Mizak; (BRAI) (Bio technology Regulatory Authority of 
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India), kugpay;G khw;wg;gl;l capupfis cs;slf;fpa capupa 
njhopy;El;gtpay; top (GMOs) cw;gj;jpg; nghUl;fs; gad;ghl;il 
newpg;gLj;j cUthf;fg;gl;l mikg;ghFk;.  ,e;jpa tdq;fs;> #o;epiy 
khw;wk; Rw;Wr;#oy; mikr;rfj;jpd; MSifapy; cs;s kuGg;nghwpapay; 
xg;Gjy; FOkk; (Genetic Engineering Approval Committee – GEAC), ek; 
ehl;by; kuGg;nghwpapay; xg;Gjy; FOkk; (Genetic Engineering Approval 
committee – GEAC), ek; ehl;by; kuGg;nghwpapay; cw;gj;jpg; 
nghUl;fSf;F xg;Gjy; mspf;Fk; mikg;G MFk;.  kNrhjh 
Vw;gspf;fg;gl;lhy;> capupa njhopy; El;gtpay; newpg;gLj;J Mizaj;jpd; 
Jizg;gpupthd Rw;Wr;#oy; kjpg;gPl;Lf; FO (Environmental Appraisal 
Panel) nghWg;Ngw;Fk;.  NkYk;> mikr;rfq;fSf;F ,ilapyhd BRAI 
nray;ghLfis Nkw;ghu;it nra;Ak; mikg;ig cUthf;fpl ,k;kNrhjh 
Kd;nkhopfpd;wJ.  capupa njhopy;El;g cw;gj;jp nghUl;fs; kw;Wk; 
capupfis rKjhaj;Jf;Fs; Eioj;jy;> mtw;wpd; gad;ghl;bd; 
gpd;D}l;lk; mspg;gJ Mfpad Njrpa capup njhopy;El;g MNyhridf; 
FOkg; gq;Fjhuupd; gzpfshFk;.  rl;lg;gbahd jd;dhl;rp epWtdkhd 
newpg;gLj;J mikg;G capupa njhopy;El;g cw;gj;jpg; nghUl;fs; kw;Wk; 
capupfisg;gw;wp Muha;r;rp> ,wf;Fkjp> Nghf;Ftuj;J kw;Wk; cw;gj;jp 
Mfpadtw;iw newpg;gLj;Jfpd;wJ.  khepy capupa njhopy;El;g 
xUq;fpizg;Gf; FOkk; (State Biotechnology Co ordination Committees 
– SBCC) kw;Wk; khtl;l mstpyhd FOkq;fs; (District level 
Committee) Mfpad GEAC f;F cjtp GuptdthFk;.  epWtd capupa 
ghJfhg;Gf; FOkk; (The institutional Biosafety Committee – SBCC) 
kw;Wk; khtl;l mstpyhd FOkq;fs; (District level Committee) Mfpad 
GEAC f;F cjtp GuptdthFk;.  epWtd capupa ghJfhg;Gf; FOkk; 
(The Institutional biosafety Committees – IBSC) cs;@upy; 
topKiwfis eilKiwg;gLj;Jk; mikg;G MFk;.  kugZ khw;wg;gl;l 
nghUl;fis tu;j;jf uPjpahf> ngUkstpy; gad;gLj;j mDkjp mspg;gJ> 
tpUg;gj;jpw;Nfw;g kuGg;nghUs; khw;wpaikg;G kPsha;Tf;FO (Review 
Committee on Genetic manipulation (RCGM) tpd; gzpahFk;.  IBSC 
kw;Wk; RCGM Mfpait kpf Kf;fpa mikg;GfshFk;.  ,tw;iw 
fz;fhzpg;gJ kuGg;nghUs; xg;Gjy; FOtpd; (GEAC) nghWg;ghFk;. 

  
• caupa njhopy; El;gtpay; JiwahdJ mjd; ngUe;Jj;jd;ik kw;Wk; 

gad;jU jd;ik mbg;gilapy; jdpj;jdpNa gy;NtW rl;ljpl;lq;fshy; 
epu;tfpf;fg;gLfpd;wJ.  1990y; capupa njhoy;El;gtpay; Jiwahy; (DBT) 
ntspaplg;gl;l kWNru;f;if b.vd;.V ghJfhg;G topfhl;b Kiwfs; 
kuGg;nghwpapayhy; khw;wg;gLk; capupfs; njhlu;ghd Muha;r;rpfis 
cs;slf;fpajhFk;.  ,e;j topfhl;b Kiwfs;> 1994y; NkYk; jpUj;jp 
mikf;fg;gl;lJ.  ,e;jpa kUj;Jt Muha;r;rpNguit ,e;jpa Ntshz; 
Muha;r;rpg;Nguit> mwptpay; kw;Wk; njhopyf Muha;r;rpg; Nguit 
Mfpatw;wpd;  

 
rl;lg;gbahd mikg;Gfs; 
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1. kWNru;f;if DNA MNyhridf; FOkk; → MNyhrid (RDAC)- 
 

2. epWtd capupa ghJfhg;Gf; FOkk; (IBSC) 
3. tpUg;gj;jpw;Nfw;g kuGg;nghUs; khw;wpaikg;G  xg;Gjy; 

kPsha;Tf; FO (RCGM) 
4. kuGg;nghwpapay; xg;Gjy; FOkk; (GEAC) 

 

5. khepy capupnjhopy; El;gtpay;  
xUq;fpizg;G FOkk;  (SBCC)     fz;fhzpg;G 

6. khtl;l mstpyhd FOkk; (DLC) 

 
capupg;nghUs; nfhs;if (Biopiracy) vd;gJ ‘gd;dhl;L epWtdq;fs; 
kw;Wk; gpw mikg;Gfs;> ehL my;yJ kf;fspd; cupa mq;fPfhukpd;wp> 
,og;gPL VJk; toq;fhky; capu; tsq;fis gad;gLj;JtjhFk;’ vd 
tiuaWf;fg;gl;Ls;sJ. 
 
    capupay; kw;Wk; kUj;Jtj;Jiw Nkk;ghl;lhy; Njhd;Wk; mwk;rhu; 
gpur;ridfisg; gw;wp gbg;gJ capu; mwtpay; (Bioethics) vdg;gLk;.  ,J 
kUj;Jt nfhs;if kw;Wk; eilKiwia njhlu;GgLj;Jk;kPf gFg;gha;T 
MFk;.               
 

• gpujpepjpfis capupa njhopy; El;gtpay; Jiwapd; fPo; ,aq;Fk; 
tpUg;gj;jpw;Nfw;g kuGg;nghUs; khw;wpaikg;G kPsha;Tf; FO (RCGM) 
mq;fj;jpdu;fshff; nfhz;Ls;sJ.  b.vd;.V kWNru;f;ifj; 
njhopy;El;gj;ijg; gad;gLj;jp ngUksT kUe;J cw;gj;jp nra;Ak; 
njhopyfq;fSf;F cupkk; ngWtJ njhopw;rhiy (tsu;r;rp kw;Wk; 
newpg;gLj;Jjy;) tpjp 1951d; gb fl;lhakhf;fg;gl;Ls;sJ. 

 
• cyf tu;j;jf mikg;gpd; (WTO) xg;ge;jg;gb mwpTrhu; nrhj;Jupik 

tu;j;jfj;jpd; ifnahg;gjhuu; vDk; Kiwapy; ,e;jpah> fhg;Gupik tpjp 
1999 cl;gl gy;NtW mwpTrhu; nrhj;Jfspd; kPjhd rl;l tpjpfspy; 
jpUj;jq;fisr; nra;Js;sJ. 

 
kugpay;G khw;wg;gl;l capupfshy; Neuplf;$ba Mgj;Jfs; (Possible threats 
of Genetically modified organisms) 

• kugpay;G khw;wg;gl;l capupfs; (GMO) vdg;gLk; kuGg;nghwpapay; top 
khw;wg;gl;l capupfs; (GEO), tsu;e;j kw;Wk; tsUk; ehLfspy; 
Ntshz;ik> tdj;Jiw> ePu;tho; capup tsu;g;G> capupay; jPu;T kw;Wk; 
Rw;Wr;#oy; Nkyhz;ik Mfpatw;wpy; gq;fhw;w cUthf;fg;gl;ldthFk;.  
,Ue;jNghjpYk; Ntz;Lnkd;Nwh my;yJ ftdf;FiwthfNth kugpay;G 
khw;wg;gl;l capupfis Rw;Wr;#oypy; tpLtpf;fg;gLk;NghJ rpy 
rkaq;fspy; vjpu; #oypay; tpisTfis cz;lhf;Ffpd;wd. 

 
kugpay;G khw;wg;gl;l capupfshy; Vw;gl tha;g;Gs;s ,lu;ghLfs;: 
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• Gjpa my;yJ nfhba jPq;Fapupfs; kw;Wk; NehA+f;fpfis cUthf;FtJ.  
kugZ khw;wg;gl;l capupfisf; nfhz;L ,df;fyg;G nra;tjd; %yk; 
tho;e;J tUk; jPq;Fapupfspd; tpisTfis NkYk; Nkhrkilar; nra;jy;. 

 
Rw;Wr;#oy; eyk; Ntshz;ik 

jPq;Fapu;f;nfhy;yp GMO-
y; cs;s 
er;Rg;nghUl;fs; 
,yf;fpy;yh capupfs; 
kw;Wk; #o;epiy 
kz;lyk; Mfpatw;wpy; 
vjpu;kiw tpisTfis 
Vw;gLj;Jfpd;wd. 

kugpay;G khw;wg;gl;l 
kugZf;fshy; 
cUthf;fg;gLk; 
Gujq;fs; kdpjd; 
my;yJ gpw 
tpyq;Ffspy; 
xt;thikia 
tpistpf;fpd;wJ.  
jw;fhyj;jpy; kugpay;G 
khw;wpa 
czTg;nghUl;fs; kPJ 
vt;tpjf; FwpaPLfSk; 
nra;ag;gLtjpy;iy. 

jPq;Fapu; er;Rg; 
nghUl;fSld; 
kugpay;G khw;wg;gl;l 
capupfs; ,ize;J 
jPq;Fapu;f;nfhy;yp 
,dj;njhifapy; er;R 
vjpu; gupzhkj;ij 
Vw;gLj;Jfpd;wJ. 

rpw;wpdq;fSf;fpilapyhd 
kfue;jr;Nru;f;if 
“jhtuf; nfhy;yp 
vjpu;g;G” kugZf;fis 
gug;gp” “#g;gu; tPl;” 
vDk; “kPf;fis” 
jhtuq;fis 
cUthf;Ffpd;wd. 

kugZ khw;wj;jpd;NghJ 
FwpaPl;lhsuhfg; 
gad;gLj;jg;gLk; Neha; 
vjpu;nghUs; jil 
Vw;gLj;Jk; kugZf;fs;> 
Neha; cz;lhf;Fk; 
ghf;Bupaq;fis gug;g 
tha;g;Gs;sJ. 

kugpay;G khw;wg;gl;l 
tpijfs; kPJ ngupa 
capu;j;njhopy;El;g 
epWtdq;fs; 
rl;lg;gbahd 
jdpAupik (fhg;Gupik) 
jd;dfj;Nj 
nfhz;Ls;sd. 

jPq;Fapupfs;> fisfs; 
kw;Wk; Nghl;bj; 
jhtuq;fis mopg;gjhy; 
capupa gy;tifj; 
jd;ikapy; vjpu;kiwj; 
jhf;fk; Vw;gLfpd;wJ. 

kuG khw;wg;gl;l 
kugZf;fs; jpBu; 
khw;wkile;J 
vjpu;ghuhj 
,lu;ghLfis 
Vw;gLj;jyhk;. 

jPq;Fapu;f;nfhy;yp 
vjpu;g;G kw;Wk; 
fisf;nfhy;yp vjpu;g;G 
vd ,U tbtq;fspy;> 
kugZ khw;wg;gl;l 
capupfs;> 
Ntshz;ikapy; 
,ilA+Wfis 
Vw;gLj;Jk;. 

  

• ,yf;fpy; ,y;yhr; rpw;wpdq;fshd kz;zpy; thOk; capupfs;> jPq;F 
nra;aj; jhtuq;fs;> gwitfs; kw;Wk; gpw tpyq;FfSf;F CW 
tpistpj;jy; 
 
o tptrha/Ntshz; #o;epiy kz;lyk; cl;gl;l capupa rKjhaj;jpw;F 

,ilA+W nra;jy;. 
 

o rpw;wpd gy;tifj; jd;ik my;yJ rpw;wpdq;fSf;Fs;shd kugpay; 
gy;tifik Mfpatw;wpy; rup nra;ag;gl ,ayhj ,og;G my;yJ 
khw;wq;fis Vw;gLj;Jjy;. 
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o kdpj eyDf;F vjpuhd ,lu;ghLfis Vw;gLj;Jjy; 
 

• kugpay;G khw;wg;gl;l capupfis Rw;Wr;#oypy; tpLtpj;jhy; fhyk; 
jho;e;Jk; jhf;fj;ij Vw;gLj;jyhk;.  Vnddpy;> mt;Tapupfs; ngUfp> 
CLUtp> gutp> rpy Neuq;fspy; gpw capupfspd; b.vd;.V tpy; Eioe;J 
khw;wq;fis Vw;gLj;jpl ePz;l fhyk; Njitg;gLk;.  kugpay;G khw;wg;gl;l 
capupfs; jw;NghJ thOk; capupfspy; khw;wq;fis cUthf;fp mjd; 
%yk; Gjpa rpw;wpdq;fis cUthf;fp Rw;Wr;#oiy ghjpf;fr; nra;a 
,aYk;.  ,j;jF fhuzq;fshy; newpg;gLj;Jk; Mizaj;jpdu; kugpay;G 
khw;wg;gl;l capupfis Rw;Wr;#oypy; fsg;gupNrhjidf;F mDkjp 
mspg;gjpy; kpfTk; ftdkhf cs;sdu;. 

 
capupa ghJfhg;G topKiwfs; (Biosafety guidelines) 

 
• kugpay;G khw;wg;gl;l capupfs; (GMOs) tsu;r;rp gw;wp fUj;Jfs; 

Gtpastpy; tsu;e;J tUtjhy; cyf Rfhjhu epWtdk; (WHO) 1991 
Mk; Mz;L capupa ghJfhg;Gf;fhf Kiw rhuh gzpf; FOf;fis 
cUthf;fpaJ.  ,f;FO Rw;Wr;#oypy; capupfis tpLtpf;f “jd;dhu;tf; 
FwpaPL” xd;iw jahupj;Js;sJ.  “kuGg;nghwpapay; kw;Wk;  capupa 
njhopy; El;gtpay;  gd;dhl;L ikak;” (ICGEB) capupa ghJfhg;G 
njhlu;ghf vOk; gpur;rpidfSf;Fj; jPu;T kw;Wk; Rw;Wr;#oy; 
mbg;gilapy; capupa njhopy;El;gtpay; njhlu; gad;ghL Mfpadtw;wpy; 
Kf;fpag; gq;fhw;Wfpd;wJ.  kdpj Rfhjhuk; Rw;Wr;#oy; kw;Wk; 
Ntshz;ik Mfpadtw;wpy; kugpay;G khw;wg;gl;l capupfSf;fhd 
mDkjpahy; Njhd;Wk; ,lu;ghLfs; gw;wp ICGEB tiyjsj;jpy; mwpayhk;.  
NfL tpistpf;Fk; Ez;Zapupfs; kw;Wk; kuGg; nghwpapayhy; 
cUthf;fg;gl;l capupdq;fs; Mfpadtw;iw cw;gj;jp nra;jy;> 
gad;gLj;Jjy;> ,wf;Fkjp nra;jy;> Vw;Wkjp nra;jy;> Nrkpj;jy; 
Nghd;wtw;iw fl;Lg;gLj;Jtjw;fhf> 1986-d; Rw;Wr;#oy; ghJfhg;G rl;lk; 
jdf;F toq;fpAs;s mjpfhuj;ij gad;gLj;jp ,e;jpahtpy; capupa 
njhopy;El;gj; Jiw (DBT) “rDNA ghJfhg;G topKiw”fis 
cUthf;fpAs;sJ.  Nkw;$wpa topKiwfis eilKiwg;gLj;JtJ 
kw;Wk; fz;fhzpg;gJ “capupag; ghJfhg;G epWtdf; FOf;fs; (IBSC’s) 
“tpUg;gj;jpw;Nfw;g  kuGg;nghUis ifahSk; kPsha;Tf; FOf;fs;” 
(RCGM) kw;Wk; Rw;Wr;#oy; kw;Wk; tdj;Jiw mikr;rfj;jpd; kuGg; 
nghwpapay; xg;Gjy; FO (GEAC) Mfpadtw;wpd; gzpfshFk;. 

 
mwpTrhu; nrhj;Jupik kw;Wk; ghJfhg;G (Intellectual property rights and 
intellectual property protection) 
 

• ,ay;nghUl;fshd tPl;Lj; jsthlq;fs;> epyk; Nghd;w nrhj;Jfisg; 
ghJfhf;f ehl;by; gy rl;lq;fs; eilKiwapy; cs;sd.  ,it 
ntspapy; Gyg;glf;$bad.  Mdhy;> khw;wk; nra;ag;gl;l Ez;Zapupfs;> 
jhtuq;fs;> tpyq;Ffs; kw;Wk; tzpfg; nghUl;fis cw;gj;jp nra;Ak; 
njhopy; El;gq;fs; Nghd;wd KOikahf mwpT rhu;e;jdthFk;.  ,j;jF 
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nghUl;fis cUthf;fpatu; my;yJ fz;lwpe;jtu; mg;nghUSf;F KO 
cupikAilatuhthu;.  ,j;jF mwpTrhu; nrhj;JfSf;Fk; ehl;by; rl;lk; 
cUthf;fg;gl;L ghJfhg;G mspf;fg;gLfpwJ.  Vnddpy;> ,it ntspapy; 
Gyg;glhj nrhj;Jfs;.  NkYk; ,j;jF mwpit gpwUf;F ntspg;gLj;JtJ 
Gjpa fz;Lgpbg;G kw;Wk; GJikahf;fYf;Fk; top nra;fpd;wJ.  ,jw;fhd 
gpd;D}l;lNk rl;l cupik my;yJ fhg;Gupik vDk; gad;ghl;bw;fhd 
jw;fhypf jdpAupik MFk;.  rl;lq;fs; Njrpa mstpYk; gd;dhl;L 
mstpYk; mt;tg;NghJ cUthf;fg;gLfpd;wd.  cUthf;fg;gLk; Gjpa 
gapu; tiffSk; mwpTrhu; nrhj;Jupik MFk;.  ,J jhtu 
rhFgbahsu;fspd; cupikfs; (plant breeders rights – PBR’s) %ykhf 
ghJfhf;fg;gLfpd;wJ.  fpuhk r%fk; kw;Wk; tptrhapfspd; kugapy; 
gy;tifik nfhz;l rpw;wpdg; gad;ghL> kugpay; mwpT kw;Wk; gupkhw;wk; 
gilg;G> ghJfhg;G Mfpadtw;iw PBR mq;fPfupf;fpd;wJ.  jhtu 
rhFgbahsu; ,Jtiu ,y;yhj Gjpa jhtu tifia cw;gj;jp nra;a 
murhq;fj;jhy; mspf;fg;gLtNj “mwpTrhu; nrhj;Jupik” (IPR) kw;Wk; 
“ghJfhg;G” (IPP) MFk;. 

 
• fhg;Gupik> gjpg;Gupik> tzpff; FwpaPL Nghd;w gy;NtW tupfspy; 

mwpTrhu; nrhj;Jfspd; cupik ghJfhf;fg;gLfpd;wJ. 
 
fhg;Gupik (Patents): 
 

• nghUshjhu Kf;fpaj;Jtk; tha;e;j vz;zw;w capupa nghUl;fspd; 
cw;gj;jpia cs;slf;fpaJ.  capupa njhopy; El;gtpay; vDk; 
mwptpay; MFk;.  capupa njhopy; El;gtpay; cw;gj;jpg; nghUl;fs; 
kw;Wk; nray;Kiwfs; Mfpait fz;Lgpbg;GfSs; mlq;Fk;.  capUs;s 
$Wfshd Ez;zpapupfs; tpyq;Ffs;> jhtuq;fs;> nry;tiffs;> nry; 
Ez;ZWg;Gfs;> gpsh];kpLfs;> kugZf;fs; kw;Wk; capupdj; njhFg;gpy; 
cUthFk; ,aw;if cw;gj;jpg; nghUl;fshd Kjdpiy kw;Wk; ,uz;lhk; 
epiy tsu;rpij khw;w cw;gj;jpg; nghUl;fshd My;f`hy; kw;Wk; 
vjpu;g;nghUl;fs; Mfpad cw;gj;jp nghUl;fspy; mlq;Fk;. 

 
jhk]; My;th vbrd; kl;LNk cyfpy; 1000f;Fk; Nkw;gl;l fhg;Gupikia 
jd; fzf;fpy; nfhz;l mwptpayhsu; Mthu;. 
 
• gpupj;njLj;jy;> Rj;jpfupj;jy;> tsu;j;jy;> Gjpa> vspa> nryT kypthd 

capupa khw;w nray;fs; kw;Wk; capupa njhopy;El;g tpisnghUl;fis 
cUthf;Fjy; Nghd;wd capupa njhopy; El;gtpaypd; gy;NtW nray;fs; 
MFk;. 

 
• xUtu; fz;Lgpbj;j xU nghUis cw;gj;jp nra;a> tpw;gid nra;a 

kw;Wk; gad;gLj;j murhy; Fwpg;gpl;l fhyk; (,ay;ghf 20 Mz;Lfs;) 
tiu KO cupikia Mtzkhf toq;FtNj fhg;Gupik (patent) 
vd;gjhFk;. 
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• ,e;j rl;lg;gbahd Mtzk; fz;Lgpbj;jtu; kw;Wk; fz;Lgpbj;jiy 
ghJfhf;Fk; cupik kw;Wk; rYifahFk;.  fz;Lgpbg;ghsu;fspd; fbd 
ciog;G> Neuk;> fUj;Jfs;> KjyPL Mfpadtw;wpw;Nfw;g rPuhd tUtha; 
fpilf;f top nra;tNj fhg;Gupikapd; Nehf;fkhFk;. 

 
fhg;Gupik ngwj; Njitahd mbg;gilj; jFjpfs; 
 
• fz;Lgpbg;G GJikahdjhftk; gaDs;sjhfTk; ,Uj;jy; Ntz;Lk;. 

 
• cw;gj;jpg; nghUl;fs; Gjpa fz;Lgpbg;ghfTk; kPz;Lk; jahupf;fj; 

jFe;jjhfTk; ,Uj;jy; Ntz;Lk;.  
 

• fhg;Gupik tpz;zg;gj;jpy; fz;Lgpbg;G gw;wpa KO tpsf;fKk; ,Uj;jy; 
Ntz;Lk;. 
 
1980y; Kjd; Kjypy; fhg;Gupik ngw;w capupdk; kuGg; nghwpapay; 
khw;wk; nra;ag;gl;l ghf;Bupahthd #NlhNkhdh]; Gblh (Pseudomonas 
Putida).  1971 Mk; MzL Nguhrpupau; Mde;j Nkhfd; rf;futu;j;jp 
vd;gtuhy; ,J cUthff;g;gl;lJ. 
 

• mwpTrhu; nrhj;Jupik tzpfk; (TRIPs) njhlu;ghd fl;lz epu;zak; 
kw;Wk; tu;j;jf nghJ xg;ge;jk; (GATT): 

 

• cyf tu;j;jfg; gq;fPL njhlu;ghd ru;r;irfSf;Fj; jPu;T fhz 1948 Mk; 
Mz;L tsu;e;j ehLfshy; tbtikf;fg;gl;lJ jhd; GATT xg;ge;jkhFk;.  
,e;j xg;ge;jj;jpd; ed;ikfs; tsu;e;j ehLfshy; kl;LNk 
mDgtpf;fg;gl;ld.  1988-y; “mnkupf;f ghuhSkd;wk; midj;J tzpfk; 
kw;Wk; Nghl;bj; jd;ik rl;lk;” (Ominibus trade and competitiveness 
act (OTCA) vDk; rl;lj;ij ,aw;wp> tu;j;jfk; njhlu;ghd rl;l 
jpl;lq;fis tprhupf;Fk; mjpfhuj;ij mnkupf;f If;fpa ehLfSf;F 
toq;fpaJ. 

 
Gtpapay; rhu;e;j FwpaPL (Geographical indication – GI) 
 

• Gtpapay; rhu;e;j FwpaPL vd;gJ xU cw;gj;jpg; nghUs; Njhd;wpa 
cw;gj;jpahd Fwpg;gpl;l epyg;gug;ig rhu;e;Njh> mjd; rpwg;gpay;G my;yJ 
gz;igg; nghUj;J toq;fg;gLk; xUngau; my;yJ FwpaPL MFk;.  
,f;FwpaPL Fwpg;ghf Ntshz; cw;gj;jpg; nghUl;fs;> czTg; nghUl;fs;> 
iftpidg; nghUl;fs; kw;Wk; njhopyf cw;gj;jpg; nghUl;fSf;F 
toq;fg;gLtjhFk;.  2004 – 05 Mk; Mz;L ,e;jpahtpy; Kjd;Kjypy; 
Gtpapay; rhu;e;j FwpaPL ngw;w nghUs; lhu;[pypq; Njapiy MFk;.  
fhQ;rpg;gl;L> Nfhit khtiuf;Fk; ,ae;jpuk;> jQ;ir tz;z Xtpaq;fs;> 
kJiu ky;ypif kw;Wk; ehfu;Nfhtpy; Mguzq;fs; Mfpad jkpofj;jpy; 
Gtpapay; rhu;e;j FwpaPL ngw;w rpy nghUl;fs; MFk;. 

 
gjpg;Gupik (Copyright) 
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• xU E}yhrpupau; ntspapl;l gilg;GfSf;fhd gilg;Gupikia ghJfhj;jy; 
IPRd; fPo; tUfpwJ.  gjpg;Gupik E}yhrpupaupd; fUj;J ntspg;ghl;bw;F 
toq;fg;gLk; ghJfhg;G MFk;.  vLj;Jf;fhl;lhf< E}yhrpupau;> gjpg;ghrpupau; 
(gjpg;ghsu;) E}y; ntspaPl;lhsu; my;yJ gjpg;ghrpupau;/E}y; ntspaPl;lhsu; 
Mfpa ,UtUf;Fk; toq;fg;gLk; cupikahFk;.  E}ypd; fUj;Jfs; 
efyhf;fk; my;yJ kWgjpg;G nra;a gjpg;Gupikahsuplk; vOj;JG+u;tkhd 
mDkjp ngWjy; Ntz;Lk;.  xU nghUs; vt;thW cUthf;fg;gl;lJ 
vd;gij ghJfhg;gJ fhg;Gupik kw;Wk; tzpf ufrpaq;fs; MfpadthFk;.  
Mdhy;> mr;rpy; ntspte;jit> xspg;gjpT kw;Wk; xypg;gjpT nra;J 
ntspapl;lit Nghd;w ntspte;j gilg;Gfisg; gjpg;Gupik ghJfhf;fpwJ.  
capupa njhopy; El;gtpay; Jiwapy; b.vd;.V. tupirj; juTfs; my;yJ 
NtW gjpg;G tbtq;fs;> xsp Ez; tiu glq;fs; Nghd;wd gjpg;Gupikapy; 
mlq;Fk;. 

 
tzpff; FwpaPL (Trade mark): 

• tzpff; FwpaPL  vd;gJ xU epWtdj;jpd; jdpnahU nghUis my;yJ 
eltbf;iffisf; fz;lwpag; gad;gLk; nrhw;fs; my;yJ FwpaPL MFk;.  
nghJkf;fSf;F cz;ikahd tzpfg; nghUisAk; gpwuhy; 
cUthf;fg;gLk; Nghypg; nghUisAk; gpupj;jwpa tzpff;FwpaPL toptif 
nra;fpd;wJ.  gue;j vy;iyapy;yh gad;ghLfisf; nfhz;ljhy; capupa 
njhopy;El;gtpay; cyfstpy; muR kw;Wk; ngupa tzpf epWtdq;fis 
<u;f;Fk; Rarhu;Gj; JiwahFk;.  kugpay; Neha;fs; kw;Wk; gpw Neha;fis 
jPu;f;f ty;y rQ;rPtpahf ,j;Jiw fUjg;gLfpd;wJ.  capupnjhopy; 
El;gtpay; cw;gj;jpg; nghUl;fspd; Njit cyfstpy; cau;e;J 
tUfpd;wJ.  ,e;j mwptpay; gpupT eyk;> Ntshz;ik> Rw;Wr;#oy; kw;Wk; 
njhopyfq;fs; njhlu;ghd gpur;ridfSf;F vjpu;fhyj;jpy; rpwe;j 
jPu;tspf;Fk; JiwahFk;. 
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12th Botany  
 

jhtutpay; 
 

 myF 2. ghuk;gupa kugpay; 
 

• kugpay; vdg;gLtJ capupdq;fspy; nghJthd gz;Gf;$Wfs; vt;thW 
%jhijau; jiyKiwfspypUe;J ngwg;gLfpwJ vd;gijg; gw;wp 
gbg;gjhFk;.  fle;j 50 Mz;Lfspy; kugpaiyg; Nghd;W Ntnwe;j 
mwptpay; gpupTk; cyif khw;wp mikj;jjpy;iy.  kugpay;> mwptpay; 
kw;Wk; njhopy;El;g Nkk;ghLfspdhy; Ntshz;ik> kUj;Jtk;> jlatpay; 
Nghd;w Jiwfspy; ngUk; khw;wj;ij Vw;gLj;jpAs;sJ. 

 
• kugpay; (Genetics) – ghuk;gupaj;jpd; mwptpay; - ghuk;gupag; gz;Gfs; 

vt;tpjk; ngw;Nwhu;fsplkpUe;J re;jjpfSf;Ff; flj;JfpwJ vDk; 
nray;Kiwia vLj;Jiuf;Fk; capuwptpaypd; xU gpupthf kugpay; 
jpfo;fpwJ.  W. Ngl;rd; 1906k; Mz;L kugpay; (Genetics) vDk; gjj;ij 
mwpKfg;gLj;jpdhu;.  kugpaypd; ehd;F Kf;fpaj; Jizg; gpupTfs; 
gpd;tUkhW: 

 
1. CLflj;jy; kugpay; (Transmission Genetics) / ghuk;gupa kugpay; 

(Classical Genetics) – kugZf;fs; vt;thW ngw;Nwhu;fsplkpUe;J 
re;jjpfSf;Ff; flj;jg;gLfpd;wd vd;gij tpsf;Fk; xU gpupthFk;.  
ghuk;gupa kugpaypd; mbg;gil fpun`u; nkz;ly; jd; Ma;tpy; 
gad;gLj;jpa VO kugZg; gz;GfshFk;.. 

 
2. %yf;$W kugpay; (Molecular Genetics) – kugZf;fs; Gw mikg;G 

kw;Wk; capu;r; nray;fis vt;thW %yf;$W epiyapy; Nkw;nfhs;fpwJ 
vd;gij tpsf;Fk; gpupthFk;. 
 

3. capupj;njhif kugpay; (Population Genetics) – jdp capupfspd; 
njhFg;gpy; jdpg;gl;l gz;Gf;$W vt;thW Fwpg;gpl;l kugZf;fshy; 
jPu;khdpf;fg;gLfpwJ vd;gij tpsf;Fk; gpupT. 
 

4. vz;zpf;ifrhu; kugpay; (Quantitative Genetics) – xU njhFg;gpYs;s 
jdp capupfspd; gz;Gf;$Wfs; gy kugZf;fshy; xNu rkaj;jpy; 
jPu;khdpf;fg;gLk; Kiwia tpsf;Fk; gpupT. 
 
Njhw;wj;jpy; fhzg;gLk; xw;Wikfs;> Ntw;Wikfs; kw;Wk; jiyKiwapy; 
gz;Gfs; tpLgLjYf;fhd (skipping) fhuzk; vd;d? 
 
    kugpay; vd;gJ kugZ> kughu;e;j NtWghLfs; kw;Wk; capupdq;fspy; 
eilngWk; kuGrhu;e;j gz;Gf;flj;jy; Mfpatw;iwg; gw;wpa gbg;ghFk;.  
n[dpbf;]; (Genetics) vd;gijj; jkpopy; kugpay; my;yJ kugZtpay; 
vd;W vt;tpjkhff; Fwpg;gpLtJ rupahf ,Uf;Fk;. 
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• kugZf;fs; (Genes) – ghuk;gupaj;jpd; nray;gLk; myFfs;:  
ngw;Nwhu;fsplkpUe;J re;jjpfSf;f;f capu;> Ntjpapa> cs;sikg;gpa 
kw;Wk; elj;ij gz;Gfisf; flj;Jk; ghuk;gupaj;jpd; mbg;gil myFfs; 
(capupay; jfty;) 

 
ghuk;gupaKk; NtWghLfSk; 
 
• kugpay; vd;gJ ghuk;gupak; kw;Wk; NtWghLfs; gw;wp mwpAk; Xu; 

mwptpay; vd;W tiuaWf;fg;gLfpwJ. 
 
• ghuk;gupak; (Heredity): ngw;Nwhu;fsplkpUe;J re;jjpfSf;Fg; gz;Gfs; 

flj;jg;gLtJ ghuk;gupak; vdg;gLfpwJ. 
 
• NtWghL (Variation): ,ay;ghd xj;j ,dj;njhifapYs;s 

capupdq;fspd; my;yJ mtw;wpd; rpw;wpdq;fspd; gz;GfSf;fpilNa 
fhzg;gLk; tpj;jpahrNk NtWghL vdg;gLfpwJ.  ,t;NtWghL 
,Utifg;gLk;.  mitahtd (i) njhlu;r;rpaw;w NtWghLfs; (ii) 
njhlu;r;rpahd NtWghLfs;. 

 
1. njhlu;r;rpaw;w NtWghLfs; (Discontinuous Variation):  
 

• Xu; capupdj;njhifapy; rpy gz;Gfspy; Fwpg;gpl;l msT NtWghLfs; 
fhzg;gLfpd;wd.  vLj;Jf;fhl;Lfs;: gpiuKyh jhtuj;jpd; #yfj; 
jz;bd; ePsk;.  Njhl;lg; gl;lhzpr; nrbapd; cauk; (nel;il my;yJ 
Fl;il).  ,e;jj; njhlu;r;rpaw;w NtWghl;by; gz;Gfs; xd;W my;yJ 
,uz;L Kf;fpakhd kugZf;fshy; fl;Lg;gLj;jg;gLfpwJ.  ,k;kugZf;fs; 
,uz;L my;yJ mjw;F Nkw;gl;l my;yPy;fis (,iz kugZ 
tbtq;fs;) nfhz;bUf;Fk;.  ,t;NtWghLfs; kugpaypy; flj;Jk; 
fhuzpfs; %yk; jPu;khdpf;fg;gLfpwJ.  ,t;NtWghLfisg; ngw;w jdp 
capupfs; ,ilepiy Njhw;wg;gz;Gfsw;w #o;epiyf; fhuzpfshy; 
ghjpf;fg;gLtjpy;iy.  ,J gz;Grhu; ghuk;gupakhjy; (qualitative 
inheritance) vd;Wk; miof;fg;gLfpwJ. 

 
2. njhlu;r;rpahd NtWghLfs; (Continuous Variation): 
 

• ,t;NtWghLfs; #o;epiy kw;Wk; kuGf; fhuzpfspd; $l;L tpisTfshy; 
jPu;khdpf;fg;gLgitfshf ,Uf;fyhk;.  Xu; capupdj;njhifapy; 
ngUk;ghyhd gz;Gfs; KOtJkhfj; juk; gpupf;fg;gl;L xU 
epiyapypUe;J kw;nwhU epiy tiu vt;tpjj; jilAkpd;wp 
ntspg;gLj;jg;gLfpwJ.  Gwj;Njhw;wg; gz;Gfspd; ghuk;gupak; gy 
kugZf;fs; kw;Wk; #o;epiyf; fhuzpfspd; $l;Lr;nray; tpidTfshy; 
jPu;khdpf;fg;gLfpwJ.  ,J vz;zpf;ifrhu; ghuk;gupakhjy; (quantitative 
inheritance) vd;W mwpag;gLfpwJ.  vLj;Jf;fhl;L: kdpjdpd; cauk; 
kw;Wk; Njhy; epwk;. 
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NtWghLfspd; Kf;fpaj;Jtk; 
 
• rpy capupfspy; fhzg;gLk; NtWghLfs; Nghuhb> tho;jypy; rpwe;j 

capupahf khWtjd; mbg;gilapy; mikfpd;wd.   
 

• khWk; #o;epiyfSf;Nfw;gj; jk;ikj; jftikj;Jf; nfhs;s cjTfpwJ. 
 

• ,J ,aw;ifj; Nju;Tf;fhd kugpay; gz;Gfis toq;Ftjhf cs;sJ. 
 

• Nkk;gLj;jg;gl;l cw;gj;jp> tpiuthd tsu;r;rp> mjpf Neha; 
vjpu;g;Gj;jd;ik kw;Wk; Fiwthd KjyPL nfhz;l jhtuq;fis> gapu; 
ngUf;f cw;gj;jpahsu;fs; cUthf;Ftjw;F NtWghLfs; Jiz 
Gupfpd;wJ. 
 

• gupzhkj;jpd; %yq;fshf NtWghLfs; mikfpd;wd. 
 
nkz;lypak; (Mendelism) 
 

• kugpaYf;F nkz;ly; Mw;wpa gq;F nkz;lypak; vdg;gLfpwJ.  
gl;lhzpj; jhtuj;jpy; mtu; nra;j fyg;GWj;j Ma;Tfs; kw;Wk; jhtuf; 
fyg;Gapup Kiwfs; cs;slf;fpa fUj;Jfs; midj;Jk; etPd 
kugpaYf;F mbg;gilahf mike;Js;sJ.  vdNt nkz;ly; kugpaypd; 
je;ij vd;wiof;fg;gLfpwhu;. 

 
kugpaypd; je;ij – fpun`u; N[h`d; nkz;ly; (1822 - 1884) 
 
• Kjy; kugpayhsuhd fpun`u; N[h`d; nkz;ly;> ghuk;gupaj;jpd; 

mjpraq;fslq;fpa ghijapy; Kjypy; gazpj;jtu; Mthu;.  ,tu; [{iy 
22> 1822-Mk; Mz;L M];jpupahtpd; n`a;rz;lhu;/g; vd;w Cupy;> 
rpyprpad; vDk; fpuhkj;jpy; (jw;NghJ i`d;rp];> nrf;Nfh];Nyhthfpah) 
gpwe;jhu;.  gs;spg; gbg;gpw;Fg; gpwF> jhtutpay;> ,aw;gpay; kw;Wk; 
fzpjj;ij tpad;dh gy;fiyf;fofj;jpy; gapd;whu;.  mjd;gpwF 
M];jpupah (Austria) ehl;bd; GUd; (Brunn) vd;w ,lj;jpYs;s Gdpjj; 
jhk]; klhyaj;jpy; jdf;F tpUg;gkhd gl;lhzp jhtuf; fyg;GWjy; 
Nrhjidfis Nkw;nfhz;lhu;.  1849-k; Mz;L jw;fhypfkhf Mrpupag; 
gzpapid Nkw;nfhz;L> Xa;T Neuj;jpy;> jd;Dila Njhl;lj;jpy; 
gl;lhzpj; jhtuj;jpy; fyg;GWjy; Nrhjidfisj; njhlu;e;J 
Nkw;nfhz;lhu;.  1856-Mk; Mz;L tuyhw;W rpwg;G tha;e;j gl;lhzpj; 
jhtu Ma;Tfisj; njhlq;fpdhu;.  1856 Kjy; 1863 tiu gl;lhzpj; 
jhtuj;jpy; fyg;GWjy; Nrhjidfis ,tu; Nkw;nfhz;lhu;.  mtu; jdJ 
Njhl;lj;jpYs;s gl;lhzpj; jhtuj;jpy; Nkw;nfhz;l VO N[hb NtWgl;l 
gz;Gf;$Wfisf; nfhz;L ghuk;gupaf; nfhs;iffisf; fz;lwpe;jhu;.  
nkz;ly; 24>034 jhtuq;fspd; gy re;jjpfspy; ,df;fyg;G nra;J> 
KbTfis ml;ltizg;gLj;jpdhu;.  1866-Mk; Mz;L “vf;];ngupkz;l;]; 
Md; gpshz;l; i`gpupl;];” (Experiments on Plant Hybrids) vd;w 
jiyg;gpy; “jp GurPbq;]; M/g; g;&d; nrhirl;b M/g; ehr;Ruy; `p];lup”-
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y; jdJ Ma;Tf; fl;Liuia ntspapl;lhu;.  etPd kugpaypd; epWtduhf 
,d;Wk; fpu`u; nkz;ly; tpsq;Ffpwhu;.  NkYk; ,tu; Kjy; Kiwg;ghL 
kugpa Muha;r;rpahsuhfTk; fUjg;gLfpwhu;. 

 
nkz;lypd; ntw;wpf;fhd fhuzq;fs;: 
 

• capupaypy; fzpjk; kw;Wk; Gs;spapay; KiwfisAk;> epfo;tpiuT 
KiwfisAk; jdJ fyg;Gapup Nrhjidfspy; ifahz;bUg;gJ>  
 

• ifahz;l mwptpay; Kiwfspd; Jy;ypakhd> tpupthd gjpTfspd; 
vz;zpf;ifrhu; tptuq;fisAk; Gs;spapay; Kiwapy; gjptpl;bUg;gJ> 
 

• Nrhjidfs; midj;Jk; kpfTk; ftdkhfTk; jpl;lkplg;gl;L> mtw;wpy;  
mjpf khjpupfs; gad;gLj;jg;gl;bUg;gJ. 
 

• vLj;Jf;nfhz;l vjpupilg; gz;Gfs; jdpg;gl;l FNuhNkhNrhk;fspy; 
cs;s fhuzpfshy; (kugZf;fshy;) fl;Lg;gLj;jg;gl;bUg;gJ. 
 

• nkz;lyhy; Nju;e;njLf;fg;gl;l ngw;Nwhu; jhtuq;fs; J}afhy; top 
ngw;Nwhu;fshf ,Ue;jJ.  Ngw;Nwhu;fspd; J}a;ikahdJ gy 
jiyKiwfspy; jw;fyg;G nra;J gupNrhjpf;fg;gl;ljhf ,Ue;jJ. 

 
nkz;lypd; gl;lhzpj; jhtu Ma;Tfs; 
 
• nkz;lypd; ghuk;gupaf; Nfhl;ghL> Jfs; Nfhl;ghL vdTk; 

miof;fg;gLfpwJ.  ,jw;fhd Ez;Jfs;fs; my;yJ ghuk;gupa myFfs; 
my;yJ fhuzpfs; (hereditary units or factors) jw;NghJ kugZf;fs; 
(Genes) vd miof;fg;gLfpwd.  gy J}afhy;top gl;lhzpj; 
jhtuq;fisf; nfhz;L nraw;if kfue;jr; Nru;f;if / may; kfue;jr; 
Nru;f;if Ma;Tfis ,tu; Nkw;nfhz;lhu;.   
 

gl;lhzpapd; VO gz;Gfs; 
 

gz;G kugZ Xq;F gz;Gf;$W xLq;F gz;Gf;$W 
jhtu cauk; 
 
tpij tbtk; 

Le 
 

R 

 nel;il 
 
cUz;il 

Fl;il 
 
RUq;fpa 

tpijAiw epwk;  
 
kyu; epwk; 
 
fdp epwk; 

I 
 

A 
 

GP 

kQ;rs; 
 
Cjh 
 
gr;ir 

gr;ir 
 
nts;is 
 
kQ;rs; 

fdp V tPq;fpa / cg;gpa ,Wf;fpa 

kyu; miktplk; Fa Nfhzk; Edpapyike;j 

 
gl;lhzpj; jhtuj;jpy; nkz;lypd; VO gz;GfSila> VO FNuhNkhNrhk;fs; 
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• J}afhy;top vd;gJ> ngw;Nwhu; Kjy; re;jjpfs; tiu njhlu;e;J 
jd;kfue;jr;Nru;f;if eilngw;W> epiyahd ghuk;gupag; gz;Gfisf; 
nfhz;l jhtuq;fs; Mfk;.  J}afhy;top jhtuq;fSf;Fs; eilngWk; 
fyg;GWjy;> ghuk;gupaj;jpy; epiyahd> gy jiyKiwfspy; gpujpgypf;ff; 
$ba Fwpg;gpl;l ngw;Nwhu; gz;Gfisf; nfhz;l re;jjpfis 
cUthf;FfpwJ.  J}afhy;top vd;gJ xj;jgz;gpizT (Homozygosity) 
jd;ikia kl;Lk; Fwpg;gpLfpwJ.  xU jdpj; jhtuj;jpdhy; 
cUthf;fg;gLk; Mz;> ngz; ,dr; nry;fs; (NfkPl;fs;) ,izit> 
jw;fUTWjiy (xNu jhtuj;jpypUe;J cUthf;fg;gl;l kfue;jk; kw;Wk; 
mz;lr; nry; ,izjiy) ,J Fwpf;fpwJ.  nkz;lypd; gl;lhzpj; 
jhtuj;jpy; jd;kfue;jr;Nru;f;if eilngWfpwJ.  Muha;r;rpahsu; xU 
gl;lhzpj; jhtuj;jpYs;s kfue;jg;igfis fUTWjYf;F Kd; ePf;fp 
(Mz;kylhf;fp) NtnwhU ufg; gl;lhzpj; jhtuj;jpYs;s kfue;jq;fis> 
kfue;jg;ig ePf;fg;gl;l kyu;fspd; #yf Kbf;F khw;Wtnjd;gJ may;-
fUTWjy; vd;gjhFk;.  ,jd; %yk; NtWgl;l gz;Gf;$Wfisf; nfhz;l 
fyg;gpdq;fs; cUthfpwJ.  nkz;lypd; Muha;r;rpfspd; mbg;gilapy; 
mikf;fg;gl;l tpjpKiwfs; midj;Jk; jw;NghJ nkz;lypa kugpay; 
(Mendelian Genetics) vdg;gLfpwJ. 

 
• nry;ypy; fhzg;gLk; ghuk;gupa El;gq;fshd FNuhNkhNrhk;> DNA, 

kugZf;fs; gw;wpa nra;jpfs; mwpag;gLtjw;F Kd;Ng> ghuk;gupak; gw;wpa 
,e;j tpjpfspd; rupahd El;gq;fis nkz;ly; tFj;jhu;.  nkz;lypd; 
,e;jg; ghuk;gup El;gk; gw;wpa cd;dpg;ghd Ez;zwpT Nkk;gLj;jg;gl;lg; 
gapu; ufq;fs; cUthf;FtjpYk;> gapu; fyg;Gapu;jy; KiwapYk; xU 
Gul;rpia Vw;gLj;Jtjpy; Kf;fpag; gq;F tfpf;fpwJ. 

 
• 1884-Mk; Mz;by; nkz;ly; kiwe;j gpd;du;> 1900-Mk; Mz;L nkz;lypd; 

Ma;Tfs; %d;W capupay; ty;Ydu;fshfpa> `hye;jpd; `pA+Nfh B 
tpup];> n[u;kdpapd; fhu;y; fhnud;]; kw;Wk; M];jpupahtpd; vup thd; 
n~u;khf; MfpNahuhy; kPz;Lk; fz;lwpag;gl;lJ. 

 
nkz;lypaj;Jld; njhlu;Gila fiyr;nrhw;fs; 
 
• nkz;ly; ,U vjpupilg; gz;Gf;$Wfspd; (traits) ntspg;ghLfis kl;LNk 

xNu rkaj;jpy; ftdj;jpy; nfhz;lhu;.  vLj;Jf;fhl;L:  nel;il kw;Wk; 
Fl;il NtWgl;l gz;Gf;$Wfs; ntspg;ghliltjw;fhd fhuzk; xNu 
gz;Gf;$Wf;fhd  kugZ ,U NtWgl;l tbtq;fis ngw;wpUg;gJ MFk;.  
,it my;yPy;fs; vd;W miof;fg;gLfpd;wd. 

 
nkz;lypd; nts;is kyu;fSf;fhd kugpay; GjpUf;Fj; jw;NghJ tpil 
fhzg;gl;Ls;sJ.  nkz;lypd; gl;lhzpj; jhtu nts;is epw kyu;fis 
xOq;FgLj;jf;$ba kugZit cq;fshy; ,dq;fhz KbAkh? 
 
    kugZtpd; gzpfisg; Gupe;J nfhs;s %yf;$W mstpyhd jPu;it 
mwpNthk;.  2010-Mk; Mz;L gl;lhzpj; jhtu kyu;fspd; epwj;jpw;Ff; 
fhuzkhd kugZ mfpy cyf Muha;r;rpahsu;fs; FOtpduhy; 
fz;lwpag;gl;lJ.  gl;lhzpapy; ,J kugZ A vd;wiof;fg;gl;lJ.  
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Xq;FepiyapYs;s ,k;kugZ> gbnaLj;jy; fhuzpahfr; nray;gl;L xU 
Gujj;ij cw;gj;jp nra;J mJ Me;Njhradpd; epwkp cUthf;fj;jpw;Ff; 
fhuzkhfpwJ.  vdNtjhd; gl;lhzpj;jhtu kyu;fs; Cjh epwj;ijg; 
ngWfpd;wd.  nts;is kyu;fisf; nfhz;l gl;lhzpj; jhtuq;fs; 
Me;Njhradpd; cw;gj;jpapy; <LgLk; kugZit xLq;Fepiyapy; 
ngw;wpUg;gjhy;> mit Me;Njhradpd; epwkpia cUthf;f Kbtjpy;iy. 
 
    Xq;FepiyapYs;s kugZ A-apd; gpujpfis nts;is kyu;fspd; 
my;yp ,jo;fspd; nry;fSf;Fs; kugZ Jg;ghf;fp Kiwapy; (gene gun 
method) Muha;r;rpahsu;fs; nrYj;jpdu;.  ,e;j kugZ A-itg; ngw;w 
Fiwe;j mstpyhd rjtPjj;jpYs;s nts;is kyu;fspd; G+tpjo; gFjpfspy; 
Me;Njhradpd; epwkpfs; Ftpf;fg;gl;L mg;gFjpfs; Cjh epwj;ijg; 
ngWfpwJ. 
 
       nts;is kyu;fspy; xLq;FepiyapYs;s kugZ A-apd; epA+f;spNahilL 
tupirapy; khw;wk; Vw;gl;Lg; gbnaLj;jy; fhuzp nrayw;Wg; NghfpwJ.  ,J 
jpBu; khw;wk; ngw;w kugZ A-thff; fUjg;gLfpwJ.  ,k;kugZ 
Me;Njhradpid cw;gj;jp nra;ahjjhy; nts;is kyu;fs; Njhd;WfpwJ. 
 
kugZ A nfhz;l gl;lhzpapd; Cjh kyu; kw;Wk; gl;lhzpapd; nts;is 
kyu; 

 
 

• xU capupapy; fhzg;gLk; kugZ mjw;fhd  xj;j my;yPy;fis 
nfhz;bUe;jhy; mJ xj;jgz;gpizT (homozygous-TT) vdg;gLfpwJ.  
xU capupapy; fhzg;gLk; kugZ mjw;fhd ,UNtWgl;l my;yPy;fisf; 
nfhz;bUe;jhy;> mJ khWgl;lgz;gpizT (heterozygous – Tt) 
vd;wiof;fg;gLfpwJ.  nkz;lypd; fyg;GWjy; Nrhjidf;Fg; gpd; 
cUthFk;  jhtuq;fs; NtWgl;l gz;gpizTfisg; ngw;wpUg;gjhy; 
mit fyg;Gapupfs; (hybrids) vdg;gLfpd;wd. 

 
• Xq;Fgz;gpw;fhd kugZtpd; ,U my;yPy;fs; (dominant allele) ngupa 

vOj;jpYk; (capital letter), xLq;Fgz;gpw;fhd kugZtpd; ,U my;yPy;fs; 
(recessive allele) rpwpa vOj;jpYk; (Small letter) rpwpa  vOj;jpYk; 
Fwpg;gplg;gLfpwJ.  xU capupapy; ,uz;L xLq;F my;yPy;fs; 
fhzg;gl;lhy; mJ xj;jgz;gpizitg; ngw;w xLq;F my;yPy;fs; 
(homozygous recessive) (tt) Fl;ilg;  gl;lhzpj; jhtuq;fs; 
vdg;gLfpd;wd.  xU capupapy; ,uz;L xLq;F my;yPy;fs; fhzg;gl;lhy; 
mJ xj;j gz;gpizitg; ngw;w xLq;Fepiy (homozygous recessive) 
(tt) Fl;ilg; gl;lhzpj; jhtuq;fs; vdg;gLfpd;wd.  xU capupapy; ,uz;L 
Xq;F my;yPy;fs; fhzg;gl;lhy; mJ xj;jgz;gpizitg; ngw;w 
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Xq;Fepiy (hymozygous dominant) (TT) nel;ilg; gl;lhzpj; jhtuq;fs; 
vdg;gLfpd;wd.  ,e;j ,uz;L my;yPy;fspy; xd;W Xq;F kugZthfTk;> 
kw;nwhd;W xLq;F kugZthfTk; ,Ug;gpd; mJ fyg;Gw;w nel;il 
(heterozygous tall) (Tt)  gl;lhzpj; jhtuq;fisf; Fwpf;fpd;wd. 

 
nkz;lypa ghuk;gupaj;jpy; nkz;lypa tpjpfs; 
 
• nkz;lypd; xU gz;Gf; fyg;gpidf; $u;e;J Muha;e;jjpd; tpisthf ,U 

Kf;fpa tpjpfs; cUthf;fg;gl;ld.  (1) Xq;Fjd;ik tpjp (The law of 
Dominance) (2) jdpj;Jg; gpupjy; tpjp (The law of Sugregation).   ,e;j 
mwptpay; tpjpfs; gupzhkr; rupj;jpuj;jpy; Kf;fpag; gq;fhw;WfpwJ. 

 
• Xq;Fj;jd;ik tpjp – gz;Gfs;> fhuzpfs; vd;wiof;fg;gLk; 

jdpj;jpaq;Fk; myFfshy; fl;Lg;gLj;jg;gLfpwJ.  vjpupilg; 
gz;GfSf;fhd ,izf; fhuzpfspy; xd;W Xq;Fjd;ikAlDk; 
kw;nwhd;W xLq;F jd;ikAlDk; fhzg;gLk;.  ,t;tpjp> xU gz;Gf; 
fyg;gpid tpsf;FfpwJ.  (m) Kjy; kfTr;re;jjpapy; (F1) xNu xU 
ngw;Nwhu; gz;G ntspg;gLfpwJ.  (M) ,uz;lhk; kfTr;re;jjpapy; (F2) ,U 
ngw;Nwhu; gz;GfSk; ntspg;gLfpd;wd. ,uz;lhk;  kfTr;re;jjpapy; (F2) 
gz;Gfs; 3:1 tpfpjhr;rhuj;jpy; cUthfpd;wd. 

 
• jdpj;Jg;gpupjy; tpjp (Nfkpl;fspd; J}aj;jd;ik tpjp) – Kjy; 

kfTr;re;jjpapy; ,U gz;Gfspy; xd;W kl;LNk fhzg;gl;l NghjpYk;> 
,uz;lhk; kfTr;re;jjpapy; ,U gz;GfSk; ntspg;gLfpd;wd.  vdNt xU 
kugZtpy; fhzg;gLk; ,uz;L my;yPy;fSk; xd;Nwhnlhd;W 
fyg;gjpy;iy.   NfkPl; cUthf;fj;jpd;NghJ ,e;j ,iz my;yPy;fs; 
xt;nthU NfkPl;bYk; xd;W vd;w tpjj;jpy; jdpj;Jg; gpupfpd;wd.  vdNt 
J}afhy;topj; jhtuk; xNu khjpupahd NfkPl;Lfis cUthf;FfpwJ.  
Mdhy; xU fyg;Gapupj; jhtuk; ,uz;L tpjkhd NfkPl;Lfis 
cUthf;Ffpd;wd.  ,J xt;nthU NfkPl;bYk; xU my;yPiy ngw;Wr; 
rkkhd tpfpjhr;rhuj;jpy; cUthfpd;wd.  vdNt> NfkPl;Lfs; vg;nghOJk; 
fyg;Gapu;fshf ,Ug;gjpy;iy. 

 
xU gz;Gf; fyg;G (Monohybrid cross) 
 

• xU gz;Gf; fyg;G vd;gJ> xw;iwg; gz;gpd; ghuk;gupakhFk;> mjhtJ 
jhtuj;jpd; cauk; ghuk;gupakiljy;> ,J> xU kugZtpd; ,uz;L 
my;yPy;fis cs;slf;fpaJ.  xU gz;Gf; fyg;G ,uz;L J}afhy;top 
ngw;Nwhu; jhtuq;fSf;fpilNa eilngWtjhFk;.  xt;nthU ngw;NwhUk; 
,U vjpupilg; gz;Gfis ntspg;gLj;Jfpd;wd.  Kjyhk; kfTr; 
re;jjpfSf;Fs; jw;fyg;G nra;ag;gLtjd; %yk;> cUthFk; ,uz;lhk; 
kfTr;re;jjpapYs;s 1064 jhtuq;fspy; 787 jhtuq;fs; nel;ilahfTk;> 
277 jhtuq;fs; Fl;ilahfTk; ,Ue;jij nkz;ly; fz;lwpe;jhu;.  ,J 3:1 
vd;w tpfpjj;jpy; ,Ug;gJ Fwpg;gplj;jf;fJ.  Kjyhk; kfTr;re;jjpapy; 
kiwe;j Fl;ilg; gz;G ,uz;lhk; kfTr;re;jjpapy; kPz;Lk; Njhd;WtJ 
Fwpg;gplj;jf;fJ.  xU gz;G fyg;gpd; Kjy; kfTr;re;jjpfspd; 
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kugZthf;fk; kugZtifiak; (genotype) vdTk;> xU capupapy; 
ntspg;glf;$ba gz;Gfs; Gwj;Njhw;wtifak; (phenotype) vdTk; 
mwpag;gLfpwJ.  xU kugZf; fyg;gpy; Nfkpl;Lfspd; fUTWjypd;NghJ 
re;jjpfspy; Njhd;Wk; kugZtifaj;ijAk; Gwj;Njhw;w tifaj;ijAk;> 
gpupl;b~; kugpayhsu; nu[pdhy;L C. Gd;ndl; mtu;fspd; ngauhy; 
cUthd rJuj;jpd; (Punnett’s square) cjtpahy; vspjhf mwpe;J 
nfhs;s KbAk;.  xU Gd;ndl; rJuk; vd;gJ kugpay; fyg;gpy; Njhd;Wk; 
re;jjpfspd; rhj;jpaKs;s kugZ tiffisf; fzf;fpl cjTk; tiugl 
tpsf;fkhFk;.  Xq;Fg;gz;G tpjp kw;Wk; jdpj;Jg;gpupjy; tpjp nkz;lypd; 
xUgz;Gf; fyg;ig rupahf tpsf;FfpwJ. 

 
 
• gupkhw;wf; fyg;G (Reciprocal cross) – xU gupNrhjidapy; J}afhy;top 

Fl;ilj; jhtuq;fis Mz; jhtuq;fshfTk;> nel;il gl;lhzpj; 
jhtuq;fisg; ngz; jhtuq;fshfTk; nfhz;L fyg;G nra;Ak;NghJ 
fpilf;ff;$ba midj;Jj; jhtuq;fSk; nel;ilj; jhtuq;fshfNt 
,Ue;jd.  ,Nj jhtuq;fis khw;wpf; fyg;G nra;Ak;NghJ> mjhtJ 
nel;ilj; jhtuq;fspd; kfue;jj;ijg; gad;gLj;jpf; Fl;ilj; 
jhtuq;fSld; fyg;Gwr; nra;Ak;NghJ fpilf;Fk; re;jjpfsidj;Jk; 

kPz;Lk; nel;ilj; jhtuq;fshfNt ,Ue;jd. nel;il

 vdr; nra;af;$ba 
fyg;G gupkhw;wf; fyg;G vdg;gLfpwJ.  gupkhw;wf;  fyg;gpd; KbthdJ 
xNu khjpupahf ,Ue;jJ.  ,jd; %yk; gz;Gf;$Wfs; ghy;jd;ikia 
rhu;e;jjy;y vd;gJ KbthfpwJ. 

 
• jhtu cauj;jpw;Ff; fhuzkhd kugZ ,U my;yPy;fisf; nfhz;lJ: 

nel;il (T) x Fl;il (t).  Gwj;Njhw;w kw;Wk; kugZthf;fg; 
gFg;gha;Tfisr; nrf;fu; Nghu;L Kiw (Checkerboard method) my;yJ 
fitf;NfhL Kiw (Forkline method) %yk; fz;lwpayhk;. 

 
nkz;lypd; gFg;gha;T kw;Wk; mDgt mZFKiw 
 
• nkz;ly; xt;nthU gz;gpw;Fk; ,uz;L NtWgl;l gz;Gf; $Wfisj; 

Nju;e;njLj;jhu;.  Mjyhy; xU gz;gpw;F ,U NtWgl;l fhuzpfs; 
,Ug;gJ njspthfpwJ.  Kjy; kfTr;re;jjpapy; (F1) xLq;fpa gz;gpw;fhd 
fhuzp kiwf;fg;gLfpwJ.  ,uz;lhk; kfTr;re;jjpapd; xU fhy;gFjpahf 
(¼) kPz;Lk; mJ Njhd;WfpwJ.  Kjyhk; kfTr;re;jjpapd; NtWgl;l 
fyg;gpdj;jpy; cs;s nel;il kw;Wk; Fl;il gz;gpw;Fupa my;yPy;fs; 
Njhuhakhff; NfkPl;fSf;Fs; gpupe;J nry;fpwJ vd nkz;ly; KbT 
nra;jhu;.  vdNtjhd; 3:1 vd;w tpfpjj;jpy; Xq;F kw;Wk; xLq;F 
gz;Gf;$Wfis ,uz;lhk; kfTr;re;jjpapy; mtu; ngw Kbe;jJ.  
,t;thW xU capupay; Ma;tpy; msTrhu; gFg;gha;itg; gad;gLj;jpa 
Kjyhk; mwptpaywpQu; nkz;lNy Mthu;. 
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• nkz;lypd; gFg;gha;T mZFKiw cz;ikapy; xU Kjd;ikahd 
mwptpay; rhjidahf ,Ue;jJ.  nkz;lypd; $u;ikahd kw;Wk; 
Jy;ypakhd fyg;gpdr; Nrhjidfs; %yk;> ghuk;gupaj;jpd; jdpj;jpaq;Fk; 
JfsyFfs; xU re;jjpapypue;J mLj;j re;jjpfSf;Ff; flj;jg;gLfpwJ 
vd;gij Kd;nkhope;jhu;.  ,e;j JfsyFfs; jw;NghJ kugZf;fs; vd 
miof;fg;gLfpd;wd.  vdNt ghuk;gupak; gz;GfSf;fhd cwit 
epu;zapf;f nkz;lypd; jpl;lkplg;gl;l Nrhjidfs; cjTtjhf cs;sd.  
,e;jg; gFj;jwpjpwd;> mDgt mZFKiw  vd;wiof;fg;gLfpwJ.  
,jd;%yk; ngwg;gLk; tpjpfs; mDgt tpjpfs; (Empirical laws) 
vdg;gLfpd;wd. 

 
Nrhjidf; fyg;G (Test cross)  
 
• xU capupdj;jpd; njupahj kugZtifaj;ij xLq;F 

xj;jgz;gpizTld; fyg;G nra;jYf;Fr; Nrhjidf; fyg;G vd;W ngau;. 
 
• nkz;lypd; xU gz;Gf; fyg;gpy; Kjyhk; kfTr;re;jjpapy; (F1) Njhd;Wk; 

jhtuq;fs; midj;Jk; nel;ilg; gz;Gilait.  ,uz;lhk; 
kfTr;re;jjpapy; (F2) nel;il kw;Wk; Fl;ilg; gz;Gfs; KiwNa 3:1 vd;w 
tpfpjj;jpy; cs;sd.  ,uz;lhk; kfTr;re;jjpapy; Njhd;wpa Fl;ilj; 
jhtuq;fisj; jd;kfue;jr;Nru;f;iff;F cl;gLj;jg;gLk; NghJ %d;whk; 
(F3), ehd;fhk; (F4) kfTr;re;jjpfspy; midj;Jj; jhtuq;fSk; Fl;ilj; 
jhtuq;fshfNt fhzg;gl;ld.  ,jd;%yk; Fl;ilj; jhtuj;jpd; 
kugZthf;fk; xj;jj;jd;ik (tt) nfhz;lJ vd;w Kbtpw;F te;jhu;. 

 
nkz;lypd; gl;lhzpj; jhtuq;fs; Vd; nel;il kw;Wk; Fl;ilj; 
jhtuq;fshff; fhzg;gLfpd;wd? ,jw;fhd %yf;$W tpsf;fj;ijf; fz;lwp. 
 
nkz;lypd; nel;ilj; jhtu kugZf;Fupa %yf;$W ,ay;gha;T 
 
     jhtuj;jpd; cauk; ,uz;L my;yPy;fisf; nfhz;l xU kugZthy; 
fl;Lg;gLj;jg;gLfpwJ.  jhtuj;jpd; cauj;jpy; fhzg;gLk; ,t;NtWghL 
gz;GfSf;fhd cz;ikfs; gpd;tUkhW.  (1) gl;lhzp jhtur;nry;fs; 
[pg;uypdpd; nray;gLk; epiy (GA1)I cUthf;f ty;y jpwDila 
Kd;Ndhb %yf;$whFk;.  (ii) nel;il gl;lhzpj; jhtuq;fspy; xU my;yPy; 
(Le) [pg;uypd; cUthf;fj;jpy;  gq;Fnfhs;Sk; Gujk; (nray;jpwd; nfhz;l 
nehjp).  ,e;j my;yPy; Le Le my;yJ Le le  vd;w kugZthf;fj;jpy; 
cs;sNghJ gl;lhzpj; jhtuq;fs; nray;gLk;  [pg;uypid (GA1) cw;gj;jp 
nra;J nel;ilj; jhtuq;fshf cs;sd.  ,uz;L xLq;F my;yPy;fs; (le le) 
nfhz;l jhtuq;fs; nrayw;w Gujj;ij cw;gj;jp nra;tjhy; mit Fl;ilj; 
jhtuq;fshf cs;sd.  
 
• Kjyhk; kw;Wk; ,uz;lhk; kfTr;re;jjpfspy; Njhd;wpa nel;ilj; 

jhtuq;fspy; vit TT my;yJ Tt  vd;w kugZthf;fj;ij ngw;wit 
vdf; fzpf;fKbatpy;iy.  vdNt ehk; nel;ilj; jhtuq;fspy; vit 
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xj;jgz;gpizT ngw;wit> vit khw;Wg;gz;gpizT ngw;wit vd;W $w 
,ayhJ.  nel;ilj; jhtuq;fspd; kugZthf;fj;ijf; fz;lwpa Kjy; 
kfTr;re;jjpapy; Njhd;wpa nel;ilj; jhtuq;fis xj;jgz;gpizit 
ngw;w xLq;F ngw;NwhNuhL fyg;G nra;jhu;.  ,jidr; Nrhjidf;fyg;G 
(test cross) vd;W mioj;jhu;.  xU capupdj;jpd; Nrhjidf; fyg;gpy; 
(gl;lhzpj; jhtuq;fs;) Xq;F Gwj;Njhw;wtifaj;ij (vjDila 
kugZtifak; jPu;khdpf;fg;gl;lNjh) jw;fyg;gpw;F gjpyhf xLq;F 
ngw;NwhUld; fyg;G nra;jyhFk;.  Nrhjidf;fyg;gpd; %yk; Njhd;Wk; 
re;jjpfisf; nfhz;L Nrhjid capupapd; kugZthf;fj;ij vspjpy; 
fzpf;fyhk;.  xU jdpAupapd; Xq;F gz;gpd; xj;jgz;gpizT kw;Wk; 
khWgl;l gz;gpizitf; fz;lwpar; Nrhjidf; fyg;G gad;gLfpwJ. 

 
gpw;fyg;G (Back cross)  
 

• gpw;fyg;G vd;gJ Kjy; kfTr;re;jjpia (fyg;Gapup) VNjDk; xU 
kugZthf;fk; ngw;w ngw;NwhUld; fyg;G nra;tjhFk;.  ,J ,U 
tifg;gLk;.  mit Xq;Fj;jd;ik gpw;fyg;G (dominant back cross) 
kw;Wk; xLq;Fj;jd;ik gpw;fyg;G (recessive back cross) vdg;gLfpd;wd. 
 

• Kjy; kfTr;re;jjpia (fyg;Gapup) Xq;Fj;jd;ik nfhz;l ngw;NwhUld; 
fyg;G nra;Ak;NghJ ,uz;lhk; kfTr;re;jjpapy; Njhd;Wk; jhtuq;fs; 
midj;Jk; Xq;F gz;G nfhz;ljhf cs;sd.  xLq;Fj;jd;ik ngw;w 
jhtuq;fs; ,jpy; Njhd;Wtjpy;iy.  
 

• khwhf Kjy; kfTr;re;jjpia xLq;Fj;jd;ik nfhz;l ngw;NwhUld; 
fyg;G nra;Ak;NghJ ,uz;L Gwj;Njhw;wg; gz;GfSk; rktPjj;jpy; (1:1) 
Njhd;WfpwJ.  ,jw;Fr; Nrhjidf; fyg;G vd;W ngau;. 
 

• xLq;Fj;jd;ik gpw;fyg;G> fyg;Gapupapd; khWgl;lgz;gpizT jd;ikia 
(heterocygosity) mwpa cjTfpwJ. 

 
,Ugz;Gf; fyg;G (Dihybrid cross) 
  

• ,Ugz;Gf;fyg;G vd;gJ ,U vjpupilg; gz;Gfisg; ngw;w 
jhtuq;fSf;fpilNa eilngWk; xU kugpay; fyg;ghFk;.  ,U 
gz;Gf;fyg;G  ghuk;gupankd;gJ ,U NtWgl;l my;yPy;fisf; nfhz;l 
kugZf;fspilNa epfOk; ghuk;gupak; MFk;. 

 
• rhu;gpd;wp xJq;Fjy; tpjp (law of Independent Assortment) - ,U gz;Gf; 

fyg;ig mbg;gilahff; nfhz;L cUthf;fg;gLk; tpjp ,JthFk;.  
,uz;L ,izg;gz;Gfs; nfhz;l jhtuq;fSf;fpilNa epfOk; xU 
fyg;gpy;> xU ,izg; gz;Gf;fhd fhuzpfs; jdpj;Jg; gpuptJ kw;nwhU 
,izg;gz;Gf;fhd fhuzpfs; jdpj;Jg; gpuptijr; rhu;e;jpUg;gjpy;iy.  
,jw;Fr; rhu;gpd;wp xJq;Fjy; vd;W ngau;.  ntt;NtW 
FNuhNkhNrhk;fspy; mike;Js;s kugZf;fs; Fd;wy; gFg;gpd;NghJ 
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rhu;gpd;wpg; gpupfpwJ.  ,U gz;Gf; fyg;gpd;NghJ NfkPl;Lfspy; gy 
rhj;jpakhd fhuzpfspd; Nru;f;;if epfoyhk;. 

 
,Ugz;Gf; fyg;G – NfkPl;fs; jdpj;Jg;gpupjy; 

 
• rhu;gpd;wp xJq;Fjypd; %yk; kugpay; NtWghL epfo;fpwJ.  rhu;gpd;wp 

xJq;Fjypd; tpisthy; xU capup> kuGrhu;jd;ikapy; NtWgl;l 
NfkPl;Lfis cUthf;FfpwJ.  rhu;gpd;wp xJq;Fjypd; NghJ jha;> je;ij 
capupfspy; fhzg;gLk; kugZf;fs;> NfkPl;Lfspy; 
gfpupe;jspf;fg;gLfpd;wd.  ,jd; %yk; gy rhj;jpakhd 
FNuhNkhNrhk;fspd; $l;likT cUthf;fg;gl;L> kugpay; NtWghLfs; 
Njhd;Wfpd;wd.  ,k;kugpay; NtWghLfs; gupzhkj;jpy; Kf;fpag; 
gq;fhw;Wfpd;wd.  

  
Njhl;lg;ghzpapy; ,Ugz;Gf; fyg;G 
 
• jdpj;Jg;gpupjy; tpjp xU kugZtpd; my;yPy;fNshL njhlu;GilaJ.  

Mdhy; rhu;gpd;wp xJq;Fjy; tpjp kugZf;fSf;fpilNa cs;s 
njhlu;gpid tpsf;FfpwJ.  ,U jhtuq;fSf;fpilNa epfOk; ,U ,iz 
NtWgl;l gz;Gf;$Wfspd; fyg;gpw;F ,Ugz;Gf;fyg;G vd;W ngau;. 

 
• ,Ugz;Gf; fyg;gpy; ,uz;L gz;Gfs; xNu Neuj;jpy; fUj;jpy; 

nfhs;sg;gLfpwJ.  nkz;ly;; gl;lhzp jhtuq;fspy; tpijapd; tbtk; 
(cUz;il> RUq;fpaJ)> tpijapiyapd; epwk;  (kQ;rs;> gr;ir) Mfpa 
,uz;L gz;Gfisf; fUj;jpy; nfhz;lhu;.  cUz;il tbt tpij (R) 
RUq;fpa tbtk; nfhz;l tpijf;F (r) Xq;F gz;ghfTk;> kQ;rs; epw 
tpijapiy (Y) gr;ir epw tpijapiyf;F (y) Xq;F gz;ghfTk; cs;sd.  
vdNt kQ;rs; epw> cUz;il tpij nfhz;l J}a ngw;Nwhu; RRYY – 
vd;w kugZthf;fj;jhy; Fwpg;gplg;gLfpwJ.  Kjy; kfTr;re;jjpapd; 
fyg;gpdj;jpy; (RrYy)  NfkPl; cUthf;fj;jpd;NghJ xU gz;gpw;fhd 
kugZ ,iz (Rr) kw;nwhU gz;gpw;fhd kugZ ,iz (Yy) jdpj;Jg; 
gpuptjpy; rhu;e;jpUg;gjpy;iy.  ,jd; tpisthf xt;nthU ngw;NwhUk; 
kugpay; NtWghL nfhz;l ehd;Ftpjkhd NfkPl;fis cUthf;f 
KbfpwJ.  mit 

 
 1) kQ;rs; cUz;il (YR) - 9/16 
 2) kQ;rs; RUq;fpaJ (Yr) - 3/16 
 3) gr;ir cUz;il (yR)  - 3/16 
 4) gr;ir RUq;fpaJ (yr) - 1/16 
 
• fUTWjy; epfo;tpd;NghJ ,e;j ehd;F tif NfkPl;fSk; Njhuhakhf 

xd;Wld; xd;W ,ize;J ,uz;lhk; kfTr;re;jjpapy; gjpdhW tifahd 
capupfis 9:3:3:1 vd;w tpfpjj;jpy; cUthfpd;wd.  ,Ugz;Gf;fyg;gpy; 
nkz;ly; nkz;ly; ngw;w 9:3:3:1 vd;w tpfpjk; jdpj;Jg; gpupjy;> rhu;gpd;wp 
xJq;Fjy; kw;Wk; fUTWjypd; mbg;gilapy; ngw;w rPuhd tpfpjkhFk;.  
,jidg; glj;jpy; fhzyhk;.  nkz;lypd; ,e;j fz;Lgpbg;Gfs; 
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ghuk;gupak; gw;wpa Gupjy; kw;Wk; capupay; Gul;rpf;F xU mbj;jskhf 
mike;jJ.  ,Ugz;Gf; fyg;gpy; nkz;ly; ,uz;lhtjhf Kd;nkhope;j 
Ma;T KbTfis ehk; ,g;nghOJ rhu;gpd;wp xJq;Fjy; tpjp vd;W 
miof;fpNwhk;. 

 
RUq;fpa tpijf;fhd kugZ vt;thW nkz;ly; gad;gLj;jpa gl;lhzp 
tpijapy; nray;gLfpwJ?  %yf;$W mbg;gilapyhd  tpsf;fj;ijf; 
fz;lwpNthk;. 
,aw;ifahd Xq;Fj;jd;ik nfhz;l my;yPy; (RR) jurfpisj;jy; nehjpia 
(starch branching enzyme – I – SBEI) cw;gj;jp nra;af;$baJ.  tpij 
Kjpu;r;rpAWk; NghJ ,e;nehjp mjpff; fpisAld; $ba jur %yf;$Wfs; 
cw;gj;jpahtijj; J}z;LfpwJ.  Xq;Fj;jd;ikAila kugZ (RR) ngw;w 
jhtuj;jpy; 0.8 kb –cila DNA Jz;lk; rLjp khw;wj;jpd; tpisthy; 
cs;Ns nrWfg;gl;ljpdhy; xLq;F kugZthf(rr) khw;wg;gLfpwJ.  ,jdhy; 
,k;kugZ SBEI –nehjpia cw;gj;jp nra;a Kbtjpy;iy.  ,jd; tpisthf 
tpijfs; fpisj;j %yf;$WfSf;Fg; gjpyhfr; Rf;Nuh]; %yf;$Wfisr; 
Nrfupj;J kw;Wk; mjpf ePiuAk; Nrfupj;J itj;Jf;nfhs;fpwJ.  ,jd; 
fhuzkhfr; rt;T+L guty; mOj;jk; tpijfspy; mjpfupj;J mjpfkhd ePiu 
cwpQ;rp ,sk;gUtj;jpy; ePiu ,oe;J RUq;Ffpd;wd.  NtWgl;l 
kugZthf;fk; nfhz;l (Rr) tpijfspy; xt;nthU ,iz my;yPy;fspYk; 
xU Xq;F my;yPy; cs;sjhy; mJ tpijfspy; jurj;ij (mikNyhngf;bd; 
- fiuAk;jd;ikaw;w fhu;Nghi`l;Nul;) rt;T+L rkepiyAld; Fiwthd 
ePupog;ghy; cw;gj;jp nra;J cUz;il tbt (RUf;fkw;w tpijfisg; 
ngWfpwJ. 
 

cUz;il kw;Wk; RUq;fpa gl;lhzp tpijfSf;fhd 
%yf;$W mbg;gilapyhd tpsf;fk; 

,Ugz;G Nrhjidf;fyg;G (Dihybrid test cross) 

Kg;gz;G fyg;G (Trihybrid cross) 
 

• nkz;lypd; Kg;gz;Gf; fyg;G> gy gz;Gf; $Wfspd; ghuk;gupaj;ij 
tpsf;Ftjhf cs;sJ.  nkz;lypd; jdpj;Jg; gpupjy; tpjpAk;> rhu;gpd;wp 
xJq;Fjy; tpjpAk; %d;W ,iz vjpupilg; gz;Gf;$Wfisf; nfhz;l 
Kg;gz;G fyg;gpw;Fk; nghUe;Jk;.  %d;W vjpupil gz;GfSf;fhd kugZ 
,izfisf; nfhz;l J}a Ngw;Nwhu;fSf;fpilNa eilngWk; fyg;G> 
Kg;gz;G fyg;G> mjhtJ Kg;gz;G fyg;Gapupfs; cUthjy; vd;W 
miof;fg;gLk;. 

 
• ,f;fyg;gpd; Kjy; kfTr;re;jjpj; jhtuk; jw;fyg;G milAk;NghJ> vl;L 

tpjkhd NfkPl;LfisAk;> 64 tpjkhd fUr;nry;fisAk; cUthf;FfpwJ.  
,e;jf; fyg;gpy; %d;W vjpupilg; gz;GfSf;fhd kugZf;fs; xd;whf 
,ize;J nray;gLfpd;wd.  Kg;gz;Gf; fyg;gpy; cs;s %d;W NtWgl;l 
gz;Gfshtd. 
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nkz;lypa kugpaypd; tpupthf;fk; 
 
• nkz;lypd; nfhs;iffspy; xU gz;G> ,U gz;G kw;Wk; Kg;gz;G 

fyg;Gfs; jtpur; rpy tpjptpyf;Ffs; cs;sd.  mjhtJ> NtWgl;l 
Gwj;Njhw;w tpfpjq;fs; Njhd;Wk;.  rpf;fyhd ghuk;gupa Kiwfs;> 
nkz;lypa kugpaypd; tpupthf;fkhff; fUjg;gLfpwJ.  
kugZf;fSf;fpilNaahd ,ilr; nray;fspd; tpisthf capupfspy; 
,e;j NtWgl;l Gwj;Njhw;wg; gz;Gfs; Njhd;Wfpd;wd.  

 
• kugZ ,ilr;nray;fs; (Gene interactions) – xU Gwj;Njhw;wg; gz;G 

xd;W my;yJ mjw;F Nkw;gl;l kugZf;fshy; xt;nthd;Wk; ,uz;L 
my;yJ mjw;F Nkw;gl;l my;yPy;fisf; nfhz;Ls;s kugZj; 
njhFg;Gfshy; fl;Lg;gLj;jg;gLfpwJ.  ,e;epfo;T kugZ ,ilr;nray; 
vd;wiof;fg;gLfpwJ.  xU capupdj;jpd; mikg;G kw;Wk; Ntjpa gz;Gfs; 
cl;glg; gy gz;Gfs;> ,uz;L my;yJ mjw;F mjpfkhd kugZf;fspd; 
,ilr;nray; tpisthf cUthfpd;wd. 

 
• nkz;lypd; Nrhjidfs;> xU gz;ig xU kugZ fl;Lg;gLj;jg;gLfpwJ 

vd;w fUj;ij ep&gpg;gjhf cs;sJ.  Mdhy; nkz;lYf;F gpd;G 
kugZf;fSf;fpilNa gy;NtW tifahd ,ilr; nray;fspd; tpisthy; 
epfOk; gy;NtW tpjptpyf;Ffs; mwpag;gl;lJ.  kugZf;fspd; 
,ilr;nray; gw;wpa fUj;ij mwpKfg;gLj;jp  tptupj;jtu; W. Ngl;rd; 
Mthu;.  ,f;fUj;J fhuzp fUJNfhy; (factor hypothesis) my;yJ 
Ngl;rdpd; fhuzp fUJNfhy; (Bateson’s factor hypothesis) vd;W 
miof;fg;gLfpwJ.  Ngl;rdpd; fhuzpf; fUJNfhs; $w;Wg;gb kugZ 
,ilr;nray;fs; fPo;f;fz;l ,U tiffshf tifg;gLj;jg;gLfpwJ. 

 
• kugZf;Fs;shf epfOk; my;yJ my;yPy;fSf;Fs;Ns epfOk; 

,ilr;nray;fs; (Intraallelic or allelic interactions) 
 

• kugZf;fSf;fpilNa epfOk; my;yJ my;yPy;fSf;fpilNa epfOk; 
kw;Wk; my;yJ my;yPy;fsy;yhj kugZf;fSf;fpilNa epfOk; 
,ilr;nray;fs; (interallelic or non-allelic interactions) 
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kugZ ,ilr;nray;fs; 
 
 

       
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
kugZf;Fs;Ns epfOk; ,ilr;nray;fs; (Intragenic gene interactions) 
  

• xNu kugZtpYs;s ,U my;yPy;fSf;fpilNa ,ilr;nray; 
eilngWfpwJ.  mjhtJ xNu ,lj;jpy; mike;j my;yPy;fSf;fpilNa 
epfo;fpwJ. 

 
,J fPo;f;fz;ltw;iw cs;slf;fpaJ. 
 

kugZ ,ilr;nray;fs; 
,il,ilr;nray;fs; 

 

miktplj;jpw;Fs; epfOk; 
,ilr;nray;fs;  

(my;yPy;fSf;fpilNa 
epfOk; ,ilr;nray;fs;) 

 

miktplq;fSf;fpilNa 
epfOk; ,ilr;nray;fs; 
(my;yPy;fs; my;yhj 
kugZf;fSf;fpilNa 
epfOk; ,ilr;nray;fs; 

kiwj;jy;/ 

kiwj;jypy;yh 
,ilr;nray;fs;  

$l;L/ gy;kugZ 
,ilr;nray;fs; 

1. Xq;Fj;jd;ik njhlu;Gila ,ilr;nray;fs; 
m) KO Xq;Fj;jd;ik (Complete dominance) 
vLj;Jf;fhl;L: nel;il kw;Wk; Fl;il gl;lhzpj; jhtuq;fs; 
M) KOikaw;w Xq;Fj;jd;ik 
,) ,iz Xq;Fj;jd;ik  <) Nky; Xq;Fj;jd;ik 
 
II. nfhy;yp kugZf;fs; 
m) Xq;Fj;jd;ik nfhy;ypfs; 
M) xLq;Fj;jd;ik nfhy;ypfs; 
,) epge;jidf; nfhy;ypfs; 
<)ghy;rhu;e;j nfhy;ypfs; c) rkr;rPu; nfhy;ypfs; 
 
III. gy;$l;L my;yPy;fs; 
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 (1) KOikaw;w Xq;Fj;jd;ik (2) ,iz Xq;Fj;jd;ik (3) gy;$l;L 
my;yPy;fs; (4) gy gz;Gfis ntspg;gLj;Jk; kugZf;fs; Mfpad 
kugZf;fs; epfOk; ,ilr;nray;fSf;fhd nghJthd vLj;Jf;fhl;LfshFk;. 
 
KOikaw;w Xq;Fj;jd;ik – fyg;Gwh kugZf;fs; (Incomplete dominance 
– Non blending of genes) Ma;T 
 
• xj;jgz;gpizT ngw;w J}a jhtukhf cs;s (R1R1) rptg;G 

kyu;fisAila me;jp ke;jhiu (kpuhgpyp]; [yhgh) – 4 kzpj;jhtuk; 
xd;iw kw;nwhU xj;jgz;gpizg; ngw;w (R2R2) nts;is 
kyu;fisAila J}a jhtuj;Jld; fyg;G nra;j NghJ Kjy; 
kfTr;re;jjpapy; ,sQ;rptg;G kyu;fs; ngw;w fyg;Gapup jhtuk; 
cUthdJ.  ,jpy; fyg;Gapup kyu;fspd; gz;gpy; ,U 
ngw;Nwhu;fsplkpUe;J NtWgl;bUg;gJ Fwpg;gplj;jf;fJ. ,f;fyg;G 
Xq;Fj;jd;ik ngw;Nwhupd; Gwj;Njhw;wj;ij ntspg;gLj;jhky; ,ilg;gl;l 
epwkhd ,sQ;rptg;G epwj;ij ntspg;gLj;JfpwJ.  vdNt ahnjhU Xq;F 
my;yPiy fl;Lg;gLj;jg;gltpy;iy.  ,Utif my;yPy;fSk; $l;lhfr; 
nray;gl;L ,ilg;gl;l epwkhd ,sQ;rptg;G epwk; Njhd;wpAs;sJ.  
,t;tif my;yPy;fSf;fpilNaahd ,ilaPl;L nraYf;F KOikaw;w 
Xq;Fj;jd;ik vd;W ngau;.  Kjy; kfTr;re;jjp F1 jhtuq;fis cl;fyg;G 
nra;jhy; ,uz;lhk; kfTr;re;jjpapy; F2  Gwj;Njhw;w kw;Wk; kugZthf;f 
tpfpjq;fs; ,uz;LNk 1:2:1 vd ,Ug;gJ Fwpg;gplj;jf;fJ. (Gwj;Njhw;wg; 
gz;G tpfpjKk; kugZthf;f tpfpjKk; KiwNa xNu khjpupahf 1 R1R1 : 
2 R1R2  : 3 R2R2 vd;Wk; cs;sd)  my;yPy;fs; vt;tpj khw;wKkpd;wpj;; 
jdpj;jpaq;Fk; jd;ikiaAk; njhlu;r;rpaw;w jd;ikiaAk; nfhz;Ls;sd 
vd;gij ,jpypUe;J ehk; mwpe;J nfhs;syhk;.  Mdhy; ,jpy; 
nkz;lypd; jdpj;Jg; gpupjy; tpjp ep&gzkhfpwJ.  ,uz;lhk; 
kfTr;re;jjpapy; R1 kw;Wk; R2 kugZf;fs; jdpj;Jg; gpupe;J kw;Wk; 
kWNru;f;iff;F cl;gl;Lr; rptg;G> ,sQ;rptg;G> nts;is epwj;jpy; 1:2:1 
vd;w tpfpjj;jpy;  gz;Gfs; Njhd;Wfpd;wd.  R1 my;yPy; rptg;G 
epwj;jpw;Ff; fhuzkhd nehjpia cw;gj;jp nra;fpwJ.  R2 my;yPy; 
nts;is epwj;jpw;Ff; fhuzkhf cs;sJ.  R1 kw;Wk; R2  kugZthf;fk; 
rptg;G epwf; FiwTila nehjpf;Ff; fhuzkhfp> ,sQ;rptg;G epw kyiuj; 
Njhw;Wtpf;fpwJ.  vdNt R1 R2  ,t;tpU kugZf;fs; Nru;e;jpUf;Fk;NghJ 
nkz;lypd; Jfs; ghuk;gupaf; nfhs;if cWjp nra;ag;gl;L kPz;Lk; J}a 
epwq;fs; Njhd;whky;> ,uz;lhk; kfTr;re;jjpapy; ,sQ;rptg;G epw 
kyu;fisj; Njhw;Wtpf;fpd;wd. 

 
Xq;Fj;jd;ikapd;wp ,ilg;gl;l khw;Wf; fUTila Gwj;Njhw;w tifak; 
cUthtij vt;tpjk; tpsf;Ftha;? 
 
     kugZ ntspg;ghl;il msTrhu; epiyapy; tpsf;fyhk;.  ,ay;G 
epiyapYs;s nray;gLk; my;yPy;fs;> ,U gpujpfshf cs;s epiyapy; (R1  

R1) rptg;G epwj;jpw;fhd nray;gLk; nehjpiar; Ruf;fpwJ.  FiwghLila 
my;yPy;fspd; ,U efy;fs; (R2  R2) rLjp khw;wj;jpw;Fl;gl;l my;yPy;fshfj; 
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jpfo;e;J rptg;G epwj;jpw;F mtrpakhd nehjpia cz;lhf;Ftjpy;iy.  
vdNt nts;is epw kyu;fs; Njhd;Wfpd;wd.  ,ilg;gl;l Gwj;Njhw;wg; 
gz;ghd ,sQ;rptg;G ngw;w Kjy; kfTr;re;jjp fyg;Gapupapy; (R1  R2) 50 
rjtPjj; jhtuq;fs; nray;gLk; Gujj;ij cw;gj;jp nra;J ,sQ;rptg;G 
epwj;ijj; Njhw;Wtpf;fpwJ.  ,g;Gujk; rptg;G epwj;ijj; Njhw;Wtpf;f 
(Gwj;Njhw;wj;ij) NghJkhdjhf ,y;iy.  ,U Xq;F my;yPy;fisg; ngw;w 
epiyapy; rptg;G epwj;ijj; Njhw;Wtpf;f 100% nray;gLk; Gujk; 
Njitg;gLfpwJ. 
 
,iz Xq;Fj;jd;ik (Codominance) (1 : 2 : 1) 
 

• khw;Wg;gz;gpizT nfhz;l jhtuj;jpy; ,U my;yPy;fSk; xNu rkaj;jpy; 
gz;ig ntspg;gLj;Jk; Kiw – xU capupapy; khw;Wg; gz;Gila ,U 
my;yPy;fSk; xNu rkaj;jpy; gz;Gfis ntspg;gLj;Jk; epfo;tpw;F ,iz 
Xq;Fj;jd;ik vd;W ngau;.  vLj;Jf;fhl;L: fkPypahtpy; rptg;G kw;Wk; 
nts;is kyu;fs;> fjpu; mupths; tbt P̀NkhFNshgpd;> kdpju;fspd; 
ABO ,uj;j tif kdpju;fspy;   IA kw;Wk; IB my;yPy;fs; I kugZtpd; 
,iz Xq;Fj;jd;ik nkz;lypd; jdpj;Jg; gpupjy; tpjpiag; gpd;gw;WfpwJ.  
,iz Xq;Fj;jd;ik jhtuq;fspy;  kpd;dhw;gpupg;G (electrophoresis) 
my;yJ epwg;gpupif tiuglj;jpy; (Chromatography) Gujk; my;yJ  
g;NsNthdha;l; nghUl;fisg; gpupj;jwptjd; %yk; ,ij tpistpf;fyhk;.  
vLj;Jf;fhl;L: fh]pg;gpak; ];lu;bahdk;> ,tw;wpd; %yk; kfTr;re;jjp 
fyg;Gapupapd; ,ilg;gl;l kbak; (amphiploid) ,U ngw;Nwhu;fspd; 
tpijg; Gujq;fis kpd;dhw;gpupg;gpd; %yk; gpupf;Fk;NghJ ,U 
ngw;Nwhu;fSk;> NtWgl;l gl;il mikg;gpid (banding pattern) 
ntspg;gLj;Jfpd;wd.  fyg;Gapupapy; xUq;fpize;j gl;il mikg;G 
ntspg;gLfpwJ.  mitfspd; fyg;Gapupfspy; ngw;Nwhu;fisg; Nghd;Nw 
,t;tpjg; Gujq;fSk; fhzg;gLfpd;wd. 

 
• ngw;Nwhu;fspd; xj;j gz;gpiztpYs;s gz;Gfisg; ngw;wpUg;gJld;> 

khw;Wg; gz;gpiztpyhd Gjpa gz;G Njhd;WtJ Fwpg;gplj;jf;fJ.  
Kjy; kfTr;re;jjp fyg;Gapup ,uz;lhk; kfTr;re;jjpapy; Gwj;Njhw;w 
kw;Wk; kugZ tpfpjkhf 1:2:1 ngw;wpUg;gJk; Fwpg;gplj;jf;fJ.  

 
nfhy;yp kugZf;fs; (Lethal genes) 
 

• “capupdj;ijf; nfhy;Yk; jpwDila my;yPy;fSf;F nfhy;Yk; 
kugZf;fs; vd;W ngau;.” 1907-Mk; Mz;L> E. ghu; vd;gtu; nfhy;yp 
kugZit ];dhg;buhfd; (snapdragon) vd;w Md;biudk; rpw;wpdj;jpy; 
fz;lwpe;jhu;.  ,J xU xLq;F nfhy;yp kugZtpw;F vLj;Jf;fhl;lhFk;. 
Md;biudj;jpy; %d;Wtif jhtuq;fs; cs;sd.  

 
1. gr;ir epwk; nfhz;l gRk; jhtuq;fs;. (CC) 
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2. kQ;rs; epwj;Jld; $ba gRk;jhtuq;fs; fNuhbdha;Lfisf; 
nfhz;bUg;gjhy; ntspwpa gr;ir my;yJ jq;f epwk; ngw;w Mupah 
jhtuq;fs; vdg;gLfpd;wd. (Cc) 

3. gr;ira epwkpaw;w nts;is epwj; jhtuq;fs; (cc) 
 

• xj;jgz;gpizT ngw;w gRk; jhtuq;fspy; kugZtifak; CC vdTk;> 
xj;jgz;gpizT ngw;w nts;isj; jhtuq;fspd; kugZtifak; cc vdTk; 
cs;sJ. 

 
• Mupah jhtuq;fspd; kugZthf;fk; Cc MFk;.  ,it gr;ir kw;Wk; 

nts;is epwk; nfhz;l jhtuq;fshf cs;sd.  ,U Mupah jhtuq;fs; 
cz;lhf;Fk; ,uz;lhk; kfTr;re;jjpfspy; Gwj;Njhw;wtifa kw;Wk; 
kugZtifa tpfpjq;fshf 1:2:1 Mf (KiwNa 1 gr;ir (CC) : 2 Mupah 
(Cc) : 1 nts;is (cc) cs;sJ.  Mdhy; nts;is jhtuq;fs; gr;ir 
epwkpaw;wpUg;gjhy;> mitfshy; tho ,ayhky; NghfpwJ.  vdNt 
,uz;lhk; kfTr;re;jjpapd; tpfpjk; khw;wKw;W 1:2 vDk; tpfpjj;jpy; 
cs;sJ.  ,t;tifapy; xj;j xLq;F kugZthf;fk; nfhz;l (cc) 
nfhy;yg;gLfpwJ.   

 
• KOtJk; Xq;F my;yJ KOtJk; xLq;F nfhy;yp my;yPy;fis ngw;w 

capupdj;jpd; my;yPy;fs; nfhy;yp kugZf;fshf ,Ug;gpd; mit 
cz;lhf;Fk; ,uz;lhk; kfTr;re;jjpapd; kugZthf;f tpfpjkhdJ 
KiwNa 2:1 my;yJ 1:2 Mff; fhzg;gLfpd;wd. 

 
gy;gz;Gf;$W (Pleiotropy) – xU jdp kugZ> gy gz;Gf;$Wfisf; 
flj;Jk; epfo;T ,JthFk;. 
 
• gygz;Gf;$W jd;ikapy;> jdpnahU kugZthdJ gygz;Gfis xNu 

Neuj;jpy; fl;Lg;gLj;jp capupdj;jpd; Gwj;Njhw;wg; gz;Gfisj; 
jPu;khdpf;fpwJ.  ,t;tif kugZ gygz;Gf;$Wj;jd;ikf; nfhz;l kugZ 
vd;wiof;fg;gLfpwJ.  nkz;ly; gygz;Gf;$wpd; Kf;fpaj;Jtj;ijj; jdJ 
gl;lhzpj; jhtu (igrk; rl;iltk;) Nrhjidfspy; fz;lwpe;jhu;.  
gl;lhzpapy; Cjh kyu;fs;> gOg;G tpijfs; kw;Wk; ,iy mr;Rfspy; 
mlu; Gs;spfs; nfhz;l gz;GfisAila jhtuj;ij nts;is kyu;fs;> 
ntspwpa epwKila tpijfs;> Gs;spfsw;w ,iy mr;R Mfpatw;iwf; 
nfhz;l gy gl;lhzpj; jhtuq;fNshL fyg;Gwr; nra;jNghJ> ,e;j %d;W 
gz;GfSk; xw;iw kugZtpdhy; ghuk;gupakhtijf; fz;lwpe;jhu;.  %d;W 
gz;Gf;$WfSk; xNu xU kugZtpd; Xq;F kw;Wk; xLq;F my;yPy;fs; 
%yk; fl;Lg;gLj;jg;gl;Lg; ghuk;gupakhtJ njupa te;jJ.  vLj;Jf;fhl;L: 
fjpu; mupths; Nrhif. 
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kugZf;fSf;fpilNa epfOk; ,ilr;nray;fs; (Intergenic gene 
interactions) 
 

• Xq;Fj;jd;ik kiwj;jy; ghuk;gupak; (Dominanct Epistasis – Xu; 
,yf;fpYs;s xU kugZtpd; ,U my;yPy;fs; NtnwhU ,yf;fpYs;s 
kugZtpd; my;yPy;fSld; ,ilr;nray; Gupe;J> gz;G ntspg;ghL 
jLf;fg;gLtjw;F my;yJ kiwf;fg;gLtjw;F kiwj;jy; ghuk;gupak; vd;W 
ngau;.  ,t;thW kiwf;Fk; kugZ Xq;Fj;jd;ik kiwj;jy; ghuk;gupak; 
vdg;gLfpwJ.  gz;G ntspg;ghLfis jLf;Fk; kugZ xLf;Fk; kugZ 
(epistatic) vd;Wk;> xLf;fg;gLk; gz;gpw;Fupa kugZ kiwf;fg;gl;l kugZ 
(hypostatic) vd;wk; miof;fg;gLfpd;wd.  ,e;j ,U kugZf;fspy; 
my;yPy;fs; Nru;e;jpUf;Fk; epiyapy; kiwf;Fk; kugZtpd; gz;Ng 
ntspg;gLfpwJ. 

 
• G+rzp fdp epwkhdJ Xq;F my;yPy; ‘W’ nts;is epwf; fdpf;Fk;> xLq;F 

my;yPy; ‘w’ epwKila fdpf;Fk; fhuzkhfpwJ.  ‘W’ my;yPypd; nts;is 
epw Xq;fpAk; ‘w’ my;yPypd; fdp epwj;ij xLf;fpAk; cs;sJ.  kw;nwhU 
kiwf;fg;gl;l my;yPy; ‘G’ kQ;rs; fdpf;Fk;> mjd; kiwf;fg;gl;l my;yPy; 
‘G’ kQ;rs; fdpf;Fk;> mjd; xLq;F my;yPy; ‘g’ gr;irf; fdpf;Fk; 
fhuzkhFk;. Kjy; miktplj;jpy; nts;is epwk; xLq;fpAk;> ,uz;lhk; 
miktplj;jpy; kQ;rs; epwk; gr;irf;F Xq;fpAk; cs;sJ.  nts;is 
epwf;fdpapd; kughf;fk; WWgg-ia kQ;rs; epwf;fdpapd; kughf;fk; 
wwGG cld; fyg;Gwr; nra;jhy; Kjy; kfTr;re;jjp  (F1) jhtuq;fspy; 
nts;is epwf; fdp NtWgl;l fyg;Gapup (WwGg)-Ak; Njhd;WfpwJ.  F1  
NtWgl;l fyg;G jhtuq;fspy; fyg;Gwr; nra;Ak;NghJ F2  ,Wjpapy; 12 
nts;is: 3 kQ;rs;: 1 gr;ir vd;w Gwj;Njhw;w tpfpjKila fdpfshfj; 
Njhd;WfpwJ. 
 

• kiwf;Fk; my;yPy;fshfTs;s W-thdJ ‘G’ kw;Wk; ‘g’, nts;isf;F 
Xq;fpAk;> kQ;rs; my;yJ gr;irf;F kiwj;Jk; fhzg;gLk;.  xj;j 
fUTila xLq;Fk; ww kugZthf;fq;fs; (4/16) vd;w 
vz;zpf;ifapyhd epwq;fis toq;Fk;.  ,ul;il xLq;F wwgg gr;ir 
fdpia (1/16) toq;Fk;.  jhtuq;fspy; ‘G’ vDk; kughf;fk; nfhz;l 
(wwGg my;yJ wwGG) kQ;rs; fdpia (3/16) toq;Fk;. 

 
kugZtpw;fhf my;yJ my;yPy;fSf;fpilNa epfOk; ,ilr;nray;fs; 
 

t. 
vz; kugZ ,ilr;nray; vLj;Jf;fhl;L 

F2  tpfpjk; 
Gwj;Njhw;w 
tpfpjk; 

1 KOikngwh 
Xq;Fj;jd;ik 

kpuhgpyp]; [yhgh tpd; 
(me;jpke;jhiu) kyupd; epwk; 
];dhg;l;uhfd; kyupd; epwk; 
(Md;biudk; rpw;wpdk;) 

1:2:1 
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2 ,iz Xq;Fj;jd;ik kdpju;fspy; ABO ,uj;jtif  1:2:1 

 
kugZf;fSf;F ,ilNa my;yJ my;yPy;fs; my;yhjtw;wpw;F ,ilNa 
epfOk; ,ilr;nray; 
 
t. 
vz; 

kiwj;jy; ,ilr;nray; vLj;Jf;fhl;L  F2  tpfpjk; 
Gwj;Njhw;w 
tpfpjk; 

1 Xq;F kiwj;jy; (Dominant 
epistasis) 

Nfhil G+rzpapd; fdp 
epwk; 

12:3:1 

2 xLq;F kiwj;jy; (Recessive 
epistasis) 

Md;biudk; rpw;wpd 
kyupd; epwk; 

9:3:4 

3 ,ul;bg;G kugZf;fSld; 
$l;L tpisT (Guplicate 
genes with cumulative 
effect) 

G+rdpapd; fdp tbtk;  9:6:1 

4 epug;G kugZf;fs; 
(complementary genes) 

,dpg;Gg; gl;lhzp 
kyupd; epwk; 

9:7 

5 Jiz kugZf;fs; 
(Supplementary genes) 

kf;fhr; Nrhs 
tpijapd; epwk;  

9:3:4 
 
 

6 jil nra;Ak; kugZf;fs; 
(inhibitor genes) 

ney; jhtu ,iyapd; 
epwk; 

13:3 

7 ,ul;bg;G kugZf;fs; tpijAiw tbtk; 
(fdpapd; tbtk;) 
n~g;gu;L gu;]; 
Nfg;rpy;yh- gu;rh 
gh];Nlhup]; 

15:1 

 
gy;fhuzpag; ghuk;gupak; - NfhJikapy; gy;kugZ ghuk;gupak; (tpijAiw 
epwk;) – Polygenic inheritance in Wheat (Kernel colour) 
 

• gy;kugZ ghuk;gupak; - gy;NtW kugZf;fs;  $l;lhfr; Nru;e;J xU 
gz;igf; fl;Lg;gLj;Jjy;. 

 
• xU capupdj;jpd; gy kugZf;fs; xd;W Nru;e;J xU gz;igj; 

jPu;khdpf;Fk; Kiwf;Fg; gy;kugZ ghuk;gupak; vd;W ngau;.  ,q;Fj; 
njhlu; gz;Gfspd; ghuk;gupa tpsf;fq;fs; nkz;lypd; tpjpfSld; 
xg;gpl;L tpsf;fg;gLfpwJ. 

 
• ];tPld; ehl;Lj; jhtutpaywpQu; H. epy;rd; - P̀y; (1909) NfhJik 

tpijAiwfspy; Ma;it epfo;j;jp ,g;ghuk;gupaj;ij tpsf;fpdhu;.  tpij 
epwk; ,U kugZf;fspd; ,U my;yPy;fshy; fl;Lg;gLj;jg;gLfpd;wd.  
rptg;G tpijAiw epwk; nts;is epwj;jpw;F Xq;Fj;jd;ik nfhz;lJ. 
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• ,tu; J}a rptg;G kw;Wk; nts;is epwq;fisg; ngw;w ,U jhtuq;fisf; 
fyg;Gwr; nra;jhu;.  mlu; rptg;G tpijAiwf;fhd kugZthf;fk; R1 R1 R2 
R2 vdTk;> nts;isepw tpijAiwf;fhd kugZthf;fk;  r1 r1 r2 r2 vdTk; 
,Ue;jd.  Kjy; kfTr;re;jjpapy; (F1) kpjkhd rptg;G epw tpijAiw R1 
r1 R2 r2  vd;w kugZthf;fj;jpy; ngwg;gl;lJ.  Kjy; kfTr;re;jjpapd; (F1) 
NfhJikj; jhtuq;fs; R1 R2,  R1 r2, r1 R2, r1 r2  vd;w ehd;F tif 
NfkPl;Lfis Njhw;Wtpj;jd.  ,uz;lhk; kfTr;re;jjpapd;  (F2) 
jhtuq;fspy; cs;s R kugZf;fs; vz;zpf;ifapd; mbg;gilapy; rptg;G 
epwj;jpd; jPtpuk; jPu;khzpf;fg;gLfpwJ. 
 

• ehd;F R kugZf;fs; xU mlu; rptg;G tpijAiw epwj;ijAk;> %d;W R 
kugZf;fs; kpjkhd – mlu; rptg;G tpijAiw epwj;ijAk;> ,uz;L R 
kugZf;fs; kpjkhd rptg;G tpijAiw epwj;ijAk;> xU R kugZ 
,Nyrhd rptg;G tpijAiw epwj;ijAk; Njhw;Wtpf;fpd;wd. R kugZ 
,y;yhik nts;is tpijAiwahf cs;sJ.  

 
• R kugZ njhFg;G Kiwapy; rptg;G tpijAiw epwk; Njhd;w cjTfpwJ.  

xt;nthU tif Gwj;Njhw;wj;ijAk;> rptg;G epwj;jpd; nrwpTfs; 
njhlu;GgLj;jpf; fpilf;Fk; tiuglk; kzp tbtj;jpy; mike;jpUf;Fk;.  
Gwj;Njhw;wg; gz;Gfspd; guty; Kiwia tpsf;Fk; glkhf ,J cs;sJ.  
gy;kugZ ghuk;gupaj;jpw;F vLj;Jf;fhl;Lfshf kdpjdpd; cauk;> Njhy; 
epwk; Mfpatw;wpd; ghuk;gupaj;ijf; Fwpg;gplyhk;.  ,g;gz;Gfs; %d;W 
ntt;NtW tif kugZf;fspd; my;yPy;fshy; jPu;khdpf;fg;gLfpd;wd. 

 
KbT 
 
• epy;rd; - ~Py; Ma;T nra;j kugZf;fs; gpizg;Gw;wpUf;ftpy;iy.  mit 

rhu;gpd;W xJf;fkilfpd;wd. 
 
• NfhJik tpijAiw epwj;ij %d;whtJ kugZTk; epu;zapf;fpwJ 

vd;gij gpd;du; Muha;r;rpahsu;fs; fz;lwpe;jdu;.  %d;W jdpj;j ,iz 
my;yPy;fs; ,e;j tpijAiw epwj;jpy; gq;F nfhs;fpd;wd.  epy;rd;-~Py; 
F2 re;jjpapy; Gwj;Njhw;w tifak; 63 rptg;G : 1 nts;is vdTk;> 
kugZthf;f tifak; 1: 6 : 15 : 20 : 15 : 6 : 1 vdTk; cs;sJ vd;W 
fz;lwpe;jdu;.   

 
• Nkw;Fwpg;gpl;l KbTfspypUe;J epy;rd;- P̀y; Fwpg;gpl;Ls;s fyg;G 

ghuk;gupak; NfhJik tpijAiwapy; (fu;dypy;) njd;gltpy;iy. 
 
• ,uz;lhk; kfTr;re;jjpapy; (F2) mjpf mstpy; epwNtWghLfs; tpijAiw 

epwj;jpy; fhzg;gl;lJ.  ,jw;Ff; fhuzk; kugZf;fspd; 
jdpj;njhJq;Fjy; kw;Wk; kWNru;f;if eilngWtNjahFk;.  kw;nwhU 
rhl;rpahff; fyj;jy; ghuk;gupaj;jpy; ngw;NwhUila Gwj;Njhw;wq;fshf 
mlu; rptg;G kw;Wk; nts;is epwk; kPz;Lk; ,uz;lhk; kfTr;re;jjpapy; 
,y;yhky; NghdJ.  Mjyhy; kugZf;fspy; vt;tpjf; fyg;Gk; Vw;glhky; 
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Gwj;Njhw;wj;jpy; kl;LNk njd;gl;lJ.  gy kugZ ,izfspd; 
xl;Lnkhj;j tpisthy; NfhJik tpijAiw epwj;jpy; gy;NtW 
epwr;rhay;fs; Njhd;WfpwJ.  mtu; fUJNfhspd;gb ,U miktplq;fSk; 
$l;lhf ,ize;J Nfhjik tpijAiw epwj;ijj; Njhw;Wtpf;fpd;wd. 

 
FNuhNkhNrhk; jtpu;j;j ghuk;;gupak; (Extra Chromosomal Inheritance) 
my;yJ cl;fU jtpu;j;j ghuk;gupak; (Extra Nuclear inheritance) 
(irl;Nlhgpshrk; rhu;e;j ghuk;gupak; - Cytoplasmic Inheritance) 
 

• DNA vd;gJ cyfshtpa kugpay; %yf;$whFk;.  cl;fUtpYs;s 
FNuhNkhNrhk;fspy; mike;Js;s kugZf;fs; nkz;lypa ghuk;gupaj;ijg; 
gpd;gw;Wfpd;wd.  Mdhy; rpy gz;Gfs; gRq;fzpfk; my;yJ 
ikl;Nlhfhz;l;upahtpy; cs;s kugZf;fshy; epu;tfpf;fg;gLfpwJ.  
,e;epfo;T  kuG rhuhj ghuk;gupak; my;yJ cl;fU jtpu;j;j ghuk;gupak; 
(Extra Nuclear Inheritance) vdg;gLfpwJ.  ,J nkz;lypa jj;Jtj;jpw;F 
mg;ghw;gl;l xU ghuk;gupa tifahFk;.  ,jpy; irl;Nlhgpshr 
cWg;Gfshd gRq;fzpfq;fs; kw;Wk; ikl;Nlhfhz;upaq;fs; 
ghuk;gupaj;jpd; jhq;fpf;flj;jpfshf (inheritance vectors) nray;gLfpd;wd.  
vdNt ,J irl;Nlhgpshrk; rhu;e;j ghuk;gupak; (Cytoplasmic 
inheritance) vd;Wk; miof;fg;gLfpwJ.  ,e;jr; irl;Nlhgpshr Ez; 
cWg;GfspYs;s gpsh];Nkh[Pd;fNs (Plasmogenes) ,g;ghuk;gupak; epfof; 
fhuzkhf cs;d. 

 
gRq;fzpf ghuk;gupak; (Chloroplast inheritance) 
 

• 4 kzpj; jhtuk; vd;w me;jp ke;jhiu jhtuj;jpy; ,Utif NtWgl;l 
epwKila ,iyfs; fhzg;gLfpd;wd.  mit mlu;gr;ir ,iyAila 
jhtuq;fs;> kw;Wk; ntspwpa gr;ir ,iyAila jhtuq;fs;.  mlu; gr;ir 
,iy nfhz;l (Mz;) jhtuj;jpd; kfue;jq;fis ntspwpa gr;ir epw 
,iyAila (ngz;) jhtuj;jpd; #yf Kbapy; fyg;Gwr; nra;Ak; NghJk;> 
ntspu;gr;ir  ,iynfhz;l (Mz;) jhtuj;jpd; kfue;jq;fis mlu; 
gr;ir epw ,iyAila (ngz;) jhtuj;jpd; #yf Kbapy; fyg;Gwr; 
nra;Ak; NghJk;> Kjy; kfTr;re;jjpj; jhtuk;> nkz;lypa kugpay; 
jj;Jtj;jpd;gb xNu tif gz;ig ntspg;gLj;j Ntz;Lk;.   

 
• Mdhy; ,f;fyg;gpy; Kjy; kfTr;re;jjp NtWgl;l gz;Gfis 

ntspg;gLj;jpd.  cl;fU kugZ rhuhJ ngz; jhtuj;jpd; gRq;fzpf 
kugZ rhu;e;J ,g;ghuk;gupak; epfo;tNj ,t;NtWghl;bw;Ff; fhuzkhf 
cs;sJ.  vdNt jhd; ,Utif fyg;gpYk; ngz; jhtuj;jpd; gz;Ng 
ntspg;gLfpd;wd. 

 

• ,g;ghuk;gupak; cl;fUtpop kugZ rhu;e;jjy;y.  ngz; jhtuj;jpd; 
gRq;fzpf kugZ ,jw;Ff; fhuzkhf cs;sJ.  Vnddpy; ngz; jhtuk; 
fUTWjypd; NghJ irl;Nlhgpshrj;ijAk;> Mz; jhtuq;fspy; 
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cl;fUitAk; toq;FfpwJ. ikl;Nlhfhz;bupah ghuk;gupak; 
(Mitochondrial inheritance) 

 

• Kj;Jr;Nrhsj;jpd; (nrhu;fk; ty;fu;) Mz; kyl;Lj;jd;ik 
ikl;Nlhfhz;bupah ghuk;gupaj;jpw;F xU rpwe;j vLj;Jf;fhl;lhFk;.  
jhapd; topg; gz;ghf ,e;j Mz; kyl;Lj;jd;ik ghuk;gupakilfpwJ.  
,jw;Ff; fhuzkhd kugZ ikl;Nlhfhz;l;upaq;fspd; DNA-tpy; 
fhzg;gLfpd;wd. 

 
• ,j;jhtuj;jpy; ,Utiffs; cs;sd.  xd;W ,ay;ghd irl;Nlhgpshrk; 

ngw;w (N) tskhd Mz; jhtuk;> kw;nwhd;W ,ay;gw;w irl;Nlhgpshrk; 
ngw;w (S)  kyl;L Mz; jhtuk;;.  me;jpke;jhiu jhtuj;ijg; Nghd;Nw 
Nkw;Fwpg;gpl;l ghuk;gupaj;jpYk; gupkhw;wf; fyg;G khWghl;il 
ntspg;gLj;JfpwJ. 

 
kpuhgyp]; [yhghtpy; gy;epwKila ,iyapd; Gwj;Njhw;w tifaj;jpw;fhd 

%yf;$W mbg;gilapyhd tpsf;fk; 
 

• jw;fhyj;jpy; Mz;kyl;Lj;jd;ikf;fhd irl;Nlhgpshr kuGtopg; gy 
jhtuq;fspy; ,Ug;gjhff; fz;lwpag;gl;Ls;sJ.  ,tw;wpy; Mz; 
kyl;Lj;jd;ik> cl;fU kw;Wk; irl;Nlhgpshr kugZf;fspd; 
nray;ghl;lhy; jPu;khdpf;fg;gLfpwJ.  nghJthf ,uz;L tif 
irl;Nlhgpshrq;fs; N(,ay;G) kw;Wk; S (kyl;L) fhzg;gLfpd;wd.  
,tw;wpd; kugZf;fs; ikl;Nlhfhz;bupaq;fspy; fhzg;gLfpd;wd.  
,tw;Wld; tsj;jd;ikia kPl;nlLf;Fk; (Rf) kugZf;fSk; cl;fUtpy; 
fhzg;gLfpd;wd.  cl;fU mike;j kugZthf ,J cs;sNghjpYk; 
jdf;nfdj; jdpahf mike;j gz;G vijAk; ntspg;gLj;Jtjpy;iy.  
vdNt Rf kugZf;fs; tsj;jd;ikia kl;LNk kPl;nlLf;Fk; jd;ik 
nfhz;lit.  Mdhy; kyl;Lr; irl;Nlhgpshrk; (S) vg;NghJk; Mz; 
kyl;Lj;jd;ikf;Ff; fhuzkhf cs;sJ. 

 
• Mjyhy; ,ay;G (N) kw;Wk; kyl;L (S) irl;Nlhgpshr tifia> KiwNa 

rfrf kw;Wk; RfRf vd;w kugZ Mf;fj;ij cl;fUtpy; ngw;w jhtuq;fs; 
tskhd kfue;jq;fis cw;gj;jp nra;jNghjpYk;> kyl;L (S) 
irl;Nlhgpshr tiyia> rfrf vd;w kugZ Mf;fj;Jld; ngw;w jhtuk; 
Mz; kyl;Lj; jhtuq;fshfNt cs;sd. 

 
irl;Nlhgpshr kuGtop Mz;kyl;Lj;jd;ik 
 

• KJkuGkPl;rp vd;gJ capupfspd; Gw mikg;gpy; Vw;gLk; khw;wkhFk;.  xU 
capupapy; gy gupzhk khw;wq;fSf;Fg; gpd;du;> ,of;fg;gl;l gz;G xd;W> 
kPz;Lk; mt;Tapupapy; Njhd;Wk; epfo;tpw;F KJkuG kPl;rp vd;W ngau;.  
Gwj;Njhw;wg; gz;G Xu; capupay; gupzhk epfo;tpdhy; kiwe;j NghjpYk;> 
mjd; DNA-tpy; mJ kiwahJ> kiwf;fg;gl;l kugZf;fshf ,Ug;gNj 
,jw;Ff; fhuzkhFk;.  DNA-tpy; ,e;j kugZ tupir nray;glhj 
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epiyapy; cs;sJ.  ,e;epiyapNyNa GY re;jjpfspd; kugZ 
njhifaj;jpy; ,it njhlu;e;J vLj;Jr; nry;yg;gLfpd;wd.  VjhtJ xU 
jiyKiw capupapy; ,J nray;gLk; kugZthf khWk;NghJ kiwe;j 
gz;G kPz;Lk; ntspg;gLfpwJ.  vdNt jhd; ,J KJkuG kPl;rp vd 
miof;fg;gLfpwJ.  jhtuq;fspy; epfOk; KJkuG kPl;rpf;F `pNu~pak; 
igNyh nry;yhtpy; ghypdg; ngUf;fkilAk; gz;G jpUk;gj; Njhd;Wjy; 
xU rpwe;j vLj;Jf;fhl;lhFk;. 
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12 Mk; tFg;G – jhtutpay; 
myF – 3 

FNuhNkhNrhk; mbg;gilapyhd ghuk;gupak; 
 
ghuk;gupaj;jpw;fhd FNuhNkhNrhk; Nfhl;ghL 
 
• G.J nkz;ly; (1865) gl;lhzp jhtuj;jpy; ed;F tiuaWf;fg;gl;l 

gz;Gfspd; ghuk;gupak; Fwpj;Jj; jPtpu Ma;T nra;jhu;. Mdhy;; gy;NtW 
fhuzq;fspdhy; 1900-k; Mz;L tiu mtupd; Kaw;rpfs; 
mq;fPfupf;fg;gltpy;iy. %d;W mwptpaywpQu;fs; (b ntup];> fhud;]; 
kw;Wk; n~u;khf;) jdpj;jdpahf> ghuk;gupag; gz;Gfs; Fwpj;j nkz;lypd; 
KbTfis kWMa;T nra;jdu;. Ez;Nzhf;Fjypy; Vw;gl;l Kd;Ndw;wk; 
fhuzkhfg; gy;NtW nry;ypay; ty;Yeu;fshy; nry; gFg;G Muhag;gl;lJ. 
,jd; tpisthf cl;fUtpDs; (nucleus) cs;s mikg;Gfs; 
fz;lwpag;gl;lJ. nka;Al;fU (eukaryotic) nry;fspy; nry; gFg;gpd; 
NghJ Njhd;Wk; GO tbt mikg;Gfs; FNuhNkhNrhk;fs; (chromosomes) 
(rhak; Vw;Wtjdhy; cw;WNehf;f ,aYk; tz;z clyq;fs;) vd;W 
miof;fg;gLk;. KOikahd ,U mbg;gilj; njhFjp FNuhNkhNrhk;fis 
nfhz;Ls;s capupdj;jpw;F ,Ukba capup (diploid) vd;W ngau;. ePz;l> 
njhlu;r;rpahd RUs; Nghd;w DNA it nfhz;l xU FNuhNkhNrhkpy; 
kugZf;fs; rPuhd Neu;Nfhl;by; mLf;fp itj;jhw;Nghy; mike;Js;sd. 
xt;nthU kugZTk; FNuhNkhNrhkpy; jdf;nfd;W Xu; miktplj;ijg; 
(locus) ngw;Ws;sJ. ,e;j kugZf;fs; kuGtopg; gupkhw;w myFfshFk;. 
nkz;lypa fhuzpfs; (kugZf;fs;) FNuhNkhNrhkpy; xU Fwpg;gpl;l 
,lj;ijg; ngw;wpUg;gNjhL xU jiyKiwapypUe;J kw;nwhU 
jiyKiwf;Fg; gz;Gfs; flj;jg;gLfpwJ vd;gijf; FNuhNkhNrhk; 
mbg;gilapyhd ghuk;gupaf; Nfhl;ghL $WfpwJ. 

 
FNuhNkhNrhk; Nfhl;ghL tsu;r;rpapd; tuyhW 
 
• ghuk;gupaj;jpw;fhd FNuhNkhNrhk; Nfhl;ghl;bw;Fj; njhlu;Gila Kf;fpa 

nry;ypay; fz;Lgpbg;Gfs; fPNo nfhLf;fg;gl;Ls;sd. 
 

• tpy;n`y;k; uhf;]; (1886) vd;gtu; xU nry;ypy; fhzg;gLk; 
FNuhNkhNrhk;fNs ghuk;gupag; gz;Gfisf; flj;Jtjw;Ff; fhuzk; 
vd;gij ntspapl;lhu;. 
 

• Nkhd;l;Nfhnkup (1901) vd;gtu; FNuhNkhNrhk;fshdJ jdpj;j 
,izfshf mike;Js;sJ vd;gij Kjd;Kiwahff; fUjpdhu;> 
NkYk; jhaplkpUe;J ngwg;gl;l FNuhNkhNrhk;fSk;> je;ijaplkpUe;J 
ngwg;gl;l FNuhNkhNrhk;fSk; Fd;wy; gFg;gpd; NghJ kl;Lk; ,iz 
Nru;fpd;wd vdTk; KbT nra;jhu;. 
 

• T. NghNtup (1902) FNuhNkhNrhk;fs; kuGg;gz;Gfis cs;slf;fpa 
kugpaj; jPu;khdpfis jd;dfj;Nj nfhz;Ls;sJ vd;w $w;iw 



 

172 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

Mjupj;jhu;. NkYk; ghuk;gupaj;jpw;fhd FNuhNkhNrhk; Nfhl;ghL 
cUthff; fhuzkhfj; jpfo;e;jhu;. 
 

• W.S. rl;ld; (1902) vd;w ,sk; mnkupf;f khztu; NfkPl;Lfspd; 
cUthf;fj;jpd; NghJ epfOk; FNuhNkhNrhk;fspd; nray;ghLfSf;Fk;> 
nkz;lypa fhuzpfSf;Fk; ,ilNa xw;Wik fhzg;gLtijj; jdpNa 
vLj;Jf; $wpdhu;. 

 
• rl;ld; kw;Wk; NghNtup (1903) ghuk;gupaj;jpw;fhd FNuhNkhNrhk; 

Nfhl;ghl;bidj; jdpj;jdpahf Kd;itj;jdu;. rl;ld; vd;gtu; 
FNuhNkhNrhk;fspd; jdpj;Jg; gpupjypd; fUj;Jf;fis nkz;lypa 
nfhs;iffNshL ,izj;jhu;. ,J ghuk;gupaj;jpw;fhd FNuhNkhNrhk; 
Nfhl;ghL vd;W miof;fg;gl;lJ. 
 
ghuk;gupaj;jpw;fhd FNuhNkhNrhk; Nfhl;ghl;bd; rpwg;gpay;Gfs; 
 

• njhlu;r;rpahd nry; gFg;gpd; (ikl;lhrp];) %yk; xU capupdj;jpd; 
clyr; nry;fshdJ> fUKl;il (zygote) nry;ypypUe;J cUthfpwJ. 
,itfs; ,uz;L xj;j FNuhNkhNrhk; njhFjpfisf; nfhz;Ls;sJ. 
,jpy; xU njhFjp Mz; ngw;NwhuplkpUe;Jk; (je;ij top)> kw;nwhd;W 
ngz; ngw;NwhuplkpUe;Jk; (jha; top) ngwg;gl;lit. ,e;j ,uz;L 
FNuhNkhNrhk;fSk; Nru;e;J xj;jpirT FNuhNkhNrhk;fis (Homologous 
pair) cUthf;FfpwJ. 
 

• Xu; capupdj;jpd; tho;f;ifr; Row;rp KOtJk; FNuhNkhNrhk;fs; 
mitfspd; jdpj;jd;ikiaj; jf;f itj;Jf; nfhs;fpd;wd. 

 

• xt;nthU FNuhNkhNrhKk; Fwpg;gpl;l kugpaj; jPu;khdpfs; my;yJ 
nkz;lypa fhuzpfis vLj;Jr; nry;fpd;wJ. ,f;fhuzpfs; jw;NghJ 
kugZf;fs; (genes) vdf; Fwpg;gplg;gLfpd;wd. 

 

• NfkPl;Lfspd; cUthf;fj;jpd; NghJ (kpahrp];) FNuhNkhNrhk;fspd; 
nray;ghLfs; FNuhNkhNrhk;fspd; kPJ kugZf;fs; my;yJ fhuzpfs; 
fhzg;gLfpwJ vd;w cz;ikia cWjpg;gLj;JfpwJ.  

 
ghuk;gupaj;jpw;fhd FNuhNkhNrhk; Nfhl;ghl;bd; MjuT 
 
• cynfq;fpYk; cs;s mwptpaywpQu;fshy; ,f;Nfhl;ghl;bw;fhd 

vjpu;kiwahd fUj;Jf;fs; tpthjpf;fg;gl;lJ. ,Ug;gpDk; ,e;j 
tpthjkhdJ jhk]; `z;l; Nkhu;fd; (1910) vd;gtuhy; LNuhNrh/gpyh 
nkyNdhfh];lu; (2n=8) vd;w gog;G+r;rpapy; Nkw;nfhs;sg;gl;l Ma;tpd; 
%yk; ,Wjpahfj; njspT ngw;wJ. ,e;jg; gog;G+r;rpapd; tho;f;if Row;rp 
,uz;L thuq;fSf;Fs; KbtilfpwJ. ,jpy; rptg;G my;yJ nts;is 
epwf; fz;fSf;fhd my;yPy;fs; X-FNuhNkhNrhkpy; mike;Js;sJ. 
Mdhy; mjw;F ,izahd kugZ Y-FNuhNkhNrhkpy; fhzg;gLtjpy;iy 
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vd;Wk; njuptpj;jhu;. vdNt ngz; gog;G+r;rpapy; fz;fspd; epwj;jpw;fhd 
kugZtpw;F ,U my;yPy;fs; fhzg;gLfpd;wd. mNj rkak; Mz; gog; 
G+r;rpapy; xU my;yPy; kl;LNk ngw;Ws;sJ. ,e;j kugpa KbTfs; 
KOtJk; Fd;wy; gFg;G nray;ghl;bd; NghJ X kw;Wk; Y 
FNuhNkhNrhk;fspd; nray;ghLfs; mbg;gilapNyNa mike;Js;sd. mNj 
Nghy; kQ;rs; epw cly; kw;Wk; tsu;r;rp Fd;wpa rpwFfSf;fhd 
kugZf;fs; X-FNuhNkhNrhk;fs; topahfNt flj;jg;gLfpd;wd. ,e;j 
Ma;Tfspd; KbTfs; kugZf;fs; FNuhNkhNrhk;fspy; jhd; 
mike;Js;sd vd;w fUj;ij tYthf Mjupf;fpwJ. ghy; 
FNuhNkhNrhk;fSld; ,ize;J gpizg;Gw;w kugZf;fs; ghy; gpizg;G 
(sex linkage) vd;W miof;fg;gLfpd;wd. 

 
kugZf;fs; kw;Wk; FNuhNkhNrhk;fspd; nray;ghLfSf;fpilNa xg;gPL 
 
• nghJthf xU rpw;wpdj;jpd; midj;Jr; nry;fspYk; cs;s 

FNuhNkhNrhk;fspd; nkhj;j vz;zpf;if epiyahdJ vd;W ,Ugjhk; 
E}w;whz;by; nry;ypay; ty;Yeu;fshy; cWjp nra;ag;gl;lJ. xU ,Ukba 
(diploid) nka;Al;fU nry; ,uz;L xUkbaj; njhFjp (haploid sets) 
FNuhNkhNrhk;fisf; nfhz;Ls;sJ. ,jpy; cs;s xU njhFjp xt;nthU 
ngw;NwhuplkpUe;J ngwg;gLfpwJ. Xu; capupapd; midj;J clyr; 
nry;fSk; xNu tifahd kugZ epug;gpfisf; (genetic complement) 
nfhz;Ls;sd. Fd;wy; gFg;gpd; NghJ> FNuhNkhNrhk;fspd; nray;ghLfs; 
nkz;lypd; nfhs;iffis ep&gpg;gNjhL kl;Lky;yhky; ghuk;gupak; gw;wpa 
GJikahd kw;Wk; khWgl;l fUj;jfisg; ngw cjTfpwJ. 

 
 

 nkz;lypa fhuzpfs; FNuhNkhNrhk;fspd; nray;ghLfs; 
1 xU fhuzpapd; my;yPy;fs; 

,izahfNt ,Uf;Fk;. 
FNuhNkhNrhk;fSk; ,izahfNt 
,Uf;Fk;. 

2 NfkPl;Lfs; cw;gj;jpapd; 
NghJ xj;j kw;Wk; 
NtWgl;l 
my;yPy;fisAila 
fhuzpfs; gpupfpd;wd. 

Fd;wy; gFg;gpd; NghJ xj;jpirT 
FNuhNkhNrhk;fs; gpupfpd;wd. 

3 nkz;lypa fhuzpfs; 
Rakhfj; jdpj;Jg; gpupa 
KbAk;. 

Fd;wy; gFg;gpd;NghJ xj;jpirT 
FNuhNkhrNrhk;fs; Rakhfg; gpupa 
KbAk;. Mdhy; xNu 
FNuhNkhNrhkpy; cs;s gpizg;Gw;w 
kugZf;fs; tof;fkhfj; jdpj;Jg; 
gpuptjpy;iy 

 
FNuhNkhNrhk; kw;Wk; kugZ nray;ghL – Xu; xg;gPL 
 
• nry; gFg;gpd; (Fd;wy; gFg;G) NghJ epfOk; FNuhNkhNrhk;fspd; 

nray;ghLfs; gw;wp Kf;fpaf; $Wfs; gpd;tUkhW. 
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• xj;jpirT FNuhNkhNrhk;fspy; my;yPy;fspd; kugZtifak; 
(genotype) mjw;nfd xU Fwpg;gpl;l miktplj;jpNyNa cs;sJ 
(A/a) 
 

• Fd;wy; gFg;gpd; ,ilepiyapy; tUk; ‘S’ epiyapy; xt;nthU 
FNuhNkhNrhKk; ,ul;bg;gilAk; NghJ xt;nthU my;yPy;fSk; ,U 
efy;fshf (AA / aa) khWfpd;wd. xt;nthU my;yPYk; xU 
FNuhNkbl;y; (chromatid) fhzg;gLk;. 
 

• mdh/Ng]; 1-y; xj;jpirT FNuhNkhNrhk;fs; gpuptjd; %yk; ,U 
NtWgl;l my;yPy;fshf (AA) kw;Wk; (aa) gpupjyilfpd;wd. 
 

• Fd;wy; gFg;gpd; mdh/Ng]; II-y; xj;jpirT FNuhNkhNrhk;fspd; 
rNfhjup FNuhkhbl;fs; gpupfpd;wd. vdNt xt;nthU Nra;nry;Yk; 
(NfkPl;) xU gz;gpw;fhd xU my;yPiy (kugZ) vLj;Jr; nry;fpwJ 
(A)> (A)> (a) kw;Wk; (a). 

 
capupdq;fs; FNuhNkhNrhk;fspd; 

vz;zpf;if (2n) 
Mlu; ehf;F nguzp 
(x/gpNahFNshrk;) 1262 

Fjpiuthy; nguzp 
(<f;tprpl;lk;) 216 

kpfg;ngupa nrnfhah 22 
muhgplhg;rp]; 10 
fUk;G 80 
Mg;gps; 34 
muprp 24 
cUisf; fpoq;F 48 
kf;fhr;Nrhsk; 20 
ntq;fhak; 16 
N`g;Nyhghg;g]; 
fpNu]pyp]; 

4 

 
• jhk]; `z;l; khu;fd; (Thomas Hunt Morgan - 1933) vd;gtu; 

ghuk;gupaj;jpy; FNuhNkhNrhk;fspd; gq;F gw;wpa fz;Lgpbg;GfSf;fhf 
kUj;Jtk; rhu;e;j Jiwf;fhd Nehgy; gupirg; ngw;whu;. 

 
gpizg;G (Linkage) 
 
• Xu; capupdj;jpd; jdpg;gl;l gz;Gfisj; jPu;khdpf;Fk; kugZf;fs; mLj;j 

jiyKiwf;Ff; FNuhNkhNrhk;fshy; vLj;Jr; nry;yg;gLfpd;wd. gy 
tifahd gz;GfSf;Ff; fhuzkhd kugZf;fs; xNu FNuhNkhNrhkpNyh 
my;yJ NtWgl;l FNuhNkhNrhk;fspNyh mike;jpUf;fyhk;. NtWgl;l 
FNuhNkhNrhk;fspy; mike;jpUf;Fk; kugZthdJ nkz;lypd; jdpj;Jg; 
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gpupjy; tpjpg;gb jhkhfNt jdpj;Jg; gpupAk; jd;ikAilait. nkz;lypd; 
,e;j Ma;tpw;Fg; gpwF gy capupayhsu;fs; NtW rpy jhtuq;fspy;> 
Rakhfg; gpupahj gz;GisAila epfo;Tfisg; gw;wpa Ma;it 
Nkw;nfhz;ldu;. ,t;thW fz;lwpag;gl;litfspy; Kf;fpakhdJ ,dpg;G 
gl;lhzp (yj;iju]; XNlhNul];) jhtuj;jpy; tpy;ypak; Ngl;rd; kw;Wk; 
nu[pdhy;l; rp. Gd;ndl; MfpNahu;fshy; 1906-y; nra;ag;gl;l Ma;thFk;. 
,tu;fs; Cjh epw kyu;fs; kw;Wk; ePz;l kfue;jq;fs; ngw;w 
xj;jgz;gpizAila (Homozygous) ,dpg;G gl;lhzpj; jhtuj;ijr; 
rptg;G epw kyu;fs; kw;Wk; tl;l tbt kfue;jq;fs; ngw;w 
xj;jgz;gpizAila kw;nwhU jhtuj;Jld; fyg;G nra;jdu;. ,f;fyg;gpd; 
Kjy; kfTr;re;jjpapy; (F1) midj;Jj; jhtuq;fSk; Cjh epw kyu;fs; 
kw;Wk; ePz;l kfue;jq;fisg; ngw;w jhtuq;fNs cUthfpd. vdNt Cjh 
epwKila kyu;fs; kw;Wk; ePz;l kfue;jq;fs; ngw;w jhtuq;fs; 
Xq;Fj;jd;ik ngw;witahfTk; (PL / PL)> rptg;G kyu;fs; kw;Wk; tl;l 
tbt kfue;jq;fs; cila jhtuq;fs; xLq;Fj;jd;ik ngw;witahfTk; 
mwpag;gl;ld (pl / pl). ,it kPz;Lk; F1 re;jjpNahL ,ul;il xLq;F 
jd;ik ngw;NwhUld; fyg;G (Nrhjid fyg;G) nra;ag;gLk;NghJ F2 
re;jjpapy;> nkz;lypd; jdpj;Jg; gpupjy; tpjpapd; gb> 1:1:1:1 vd;w 
vjpu;ghu;f;fg;gl;l tpfpjj;jpy; jhtuq;fs; cUthftpy;iy. khwhf F2 
re;jjpapy;> Cjh kyu;fs;> ePz;l kfue;jq;fs; my;yJ rptg;G kyu;fs;> 
tl;l kfue;jq;fs; mjpf vz;zpf;ifapy; fpilj;jd. vdNt ,e;j ,U 
gz;GfSf;fhd kugZf;fs; mUfike;J xNu ,iz xj;jpirT 
FNuhNkhNrhk;fspy; mike;Js;sd. ,e;j kugZf;fs; jq;fSf;Fs;Ns 
gpupAk; jd;ikaw;wjhy; jdpj;Jg; gpupa Kbtjpy;iy. FNuhNkhNrhk;fs; 
gpupjypd; NghJ kugZf;fspd; ,e;j xUq;fike;j jd;ik gpizg;G vd;W 
miof;fg;gLk;. 

 
FNuhNkhNrhkpy; gpizg;Gw;w my;yJ gpizg;Gwhj kugZf;fs; mike;Js;s 

tpjk; 
• xNu FNuhNkhNrhkpy; fhzg;gLk; mUfike;j kugZf;fs; xd;whfNt 

ghuk;gupakhtJ gpizg;Gw;w kugZf;fs; (linked genes) vdg;gLfpwJ. 
Mdhy;> xNu FNuhNkhNrhkpy; fhzg;gLk; ,U kugZf;fs; Fwpg;gplj;jf;f 
njhiytpy; mike;jpUe;jhy; mit gpizg;Gwhj kugZf;fs; (unlinked 
genes) my;yJ rpd;nldpf; kugZf;fs; vd miof;fg;gLfpd;wd. ,e;j 
epiyf;Fr; rpd;nldp (synteny) vd;W ngau;. ,it epiyf;Fr; rpd;nldpf; 
kugZf;fs; vd miof;fg;gLfpd;wd. ,e;j epiyf;Fr; rpd;nldp 
(synteny) vd;W ngau;. ,it ,uz;ilAk; kW$l;bizT epfo;tpiuT 
(Recombination frequency) kjpg;gpd; mbg;gilapy; NtWgLj;jyhk;. 
kW$l;bizT epfo;tpiuT kjpg;G 50% -f;Fk; Nky; fhzg;gl;lhy;> 
,tw;iwg; gpizg;Gwhj kugZf;fs; vd;Wk;> 50%-f;Fk; Fiwthf 
,Ug;gpd; gpizg;Gw;w kugZf;fs; vd;Wk; tifg;gLj;jyhk;. mUfUNf 
mike;J kugZf;fs; tYthd gpizg;igAk;> njhiytpy; mike;j 
kugZf;fs; jsu;e;j gpizg;igAk; ntspg;gLj;JfpwJ. 

 
,izg;G kw;Wk; tpyfy; Nfhl;ghL (Coupling and Repulsion theory) 
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• xNu xj;jpirT FNuhNkhNrhk;fspy; fhzg;gLk; ,U Xq;Fj;jd;ik 

my;yPy;fs; xNu NfkPl; %yk; xd;whfNt kuGtop mile;jhy; ,izg;G 
my;yJ rp]; tif mikT (cis configuration) vd;W miof;fg;gLfpwJ. 

 
tpyfy; my;yJ l;uhd;]; tif mikT my;yPy;fs; 
 
• xj;jpirT FNuhNkhNrhk;fspy; Xq;F kw;Wk; xLq;Fj;jd;ik nfhz;l 

my;yPy;fs; ntt;NtW FNuhNkhNrhk;fspy; mike;J NtWgl;l NfkPl;Lfs; 
%yk; jdpahfNt kuGtop mile;jhy; mjw;F tpyfy; my;yJ buhd;]; 
tif mikT (trans configuration) vd;W miof;fg;gLfpwJ. 

 
gpizg;gpd; tiffs; (Kinds of Linkage) 
 
• T.H. khu;fd; ,Utifahd gpizg;Gfisf; fz;lwpe;jhu;. gpizg;Gw;w 

kugZf;fspy; Gjpa kugZr;Nru;f;if ,y;yhjpUj;jy; my;yJ ,Uj;jypd; 
mbg;gilapy; mit KOikahd gpizg;G kw;Wk; KOikaw;w gpizg;G 
vd;gdthFk;. 

 
KOikahd gpizg;G (Complete linkage) 
 
• gpizg;Gw;w ,U kugZf;fsf;fpilNa gpupe;J nry;Yk; tha;g;G kpff; 

Fiwthf ,Uf;Fk; gl;rj;jpy; mit xU Nru kuGtop miltjhy; 
ngw;Nwhu;fspd; Nru;f;if kl;LNk fhzg;gLfpwJ.  Vnddpy; xNu 
FNuhNkhNrhkpy; fhzg;gLk; gpizg;Gw;w kugZf;fspd; ,Ug;gplk; kpf 
mUfUNf mike;Js;sjhy; FWf;Nfw;wk; epfo tha;g;gpy;iy.  ,e;epfo;T 
KOikahd gpizg;G vd;W miof;fg;gLfpwJ.  ,it mupjhf 
eilngw;whYk; Mz; LNUhNrh/gpyhtpy; (glk;) fz;lwpag;gl;Ls;sJ C.B. 
gpupl;[]; (1919) Mz; LNuhNrh/gpyhtpd; rpy rpw;wpdq;fspy; FWf;Nfw;wk; 
Kw;wpYkhf eilngWtjpy;iy vdf; fz;lwpe;jhu;. 

.   
KOikaw;w gpizg;G (Incomplete linkage) 
 
• gpizg;Gw;w ,U kugZf;fs; kpf tpyfp mike;jpUg;gjhy; FWf;Nfw;wk; 

epfo mjpf tha;g;Gs;sJ.  ,jd; tpisthfg; ngw;Nwhu; my;yhj 
Nru;f;iffs;  mwpag;gl;lJ.  ,e;jg; gpizg;Gw;w kugZf;fs; 
FWf;Nfw;wj;ij ntspg;gLj;JfpwJ.  ,J KOikaw;w gpizg;G vd;W 
miof;fg;gLfpwJ.  ,e;j epfo;it `l;rpd;rd; kf;fhr;Nrhsj;jpy; Kjypy; 
fz;lwpe;jhu; (glk;). 
 

gpizg;Gj; njhFjpfs; (Linkage Groups) 
 
• xU FNuhNkhNrhkpy; ePs; tupirapy; mike;Js;s gpizg;Gw;w 

kugZf;fspd; njhFg;gpw;Fg; gpizg;Gj; njhFjpfs; vd;W 
miof;fg;gLfpwJ.  ve;j xU rpw;wpdj;jpYk; mjpy; fhzg;gLk; gpizg;Gj; 
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njhFjpfspd; vz;zpf;if xUkbaj; njhFjp FNuhNkhNrhk;fspd; 
vz;zpf;iff;F epfuhff; fhzg;gLk;. 

 
rpy capupdq;fspd; gpizg;Gj; njhFjpfs; 

vLj;Jf;fhl;L : 
 

capupdj;jpd; ngau;fs; gpizg;Gj; njhFjpfs; 
kpA+fhu; 2 
LNuhNrh/gpyh 4 
,dpg;G gl;lhzp 7 
epA+ Nuh];Nghuh 7 
kf;fhr;Nrhsk; 10 

 
• gpizg;G kw;Wk; FWf;Nfw;wk; Mfpa ,U nray;fSk; vjpnujpu; 

tpisTfisf; nfhz;lJ.  gpizg;G vd;gJ Fwpg;gpl;l kugZf;fis 
xd;whf itj;jpUf;Fk;.  Mdhy; FWf;Nfw;wk; mtw;iwf; fyg;gpw;F 
cl;gLj;Jk;.n  ,tw;wpd; NtWghLfs;fPNo nfhLf;fg;gl;Ls;sJ. 

 
 gpizg;G FWf;Nfw;wk; 
1 FNuhNkhNrhk;fspy; cs;s 

kugZf;fs; mUfike;J 
fhzg;gLk; 

,it gpizg;Gw;w kugZf;fisg; 
gpupf;fpwJ. 

2 ,jpy; xj;jpirT 
FNuhNkhNrhk;fspy; cs;s xU 
FNuhNkhNrhk; kl;LNk gq;F 
ngWk;. 

,jpy; xj;jpirT FNuhNkhNrhk;fspd; 
rNfhjup my;yhj FNuhNkhbl;fSf;F 
,ilNa cs;s Jz;Lfspd; 
gupkhw;wk; epfOk; 

3 Gjpa kugZr; Nru;f;iffis ,J 
Fiwf;fpwJ. 

Gjpa kugZr; Nru;f;iffs; 
Njhd;Wtjd; %yk; NtWghLfis 
mjpfupf;fpwJ.  Gjpa capupdk; 
Njhd;w toptFf;fpwJ. 

 
FWf;Nfw;wk; (Crossing over) 
 

• xj;jpirT FNuhNkhNrhk; ,izfspd; rNfhjup my;yhj 
FNuhNkhl;bl;fSf;fpilNa ,izahd Jz;lq;fs; gupkhw;wg;gl;Lg; Gjpa 
kugZr; Nru;f;if Njhd;Wk; capupa epfo;tpw;Ff; FWf;Nfw;wk; vd;W 
ngau;.  ‘FWf;Nfw;wk;’ vd;w nrhy; khu;fd; (1912) vd;gtuhy; 
Kd;nkhopag;gl;lJ.  ,J Fd;wy; gFg;gpd; GNuhNg]; 1y; ghf;fpBd; 
(Pachytene) epiyapy; eilngWfpwJ.  tof;fkhff; NfkPl;Lfs; 
cUthf;fj;jpd;NghJ FWf;Nfw;wk; ,dr;nry;fspy; eilngWfpwJ.  ,J 
Fd;wy; gFg;G FWf;Nfw;wk; my;yJ ,dnry; FWf;Nfw;wk; vd;W 
miof;fg;gLk;.  ,J nghJthff; fhzg;gLk; kpfTk; Kf;fpaj;Jtk; ngw;w 
epfo;thFk;.  mupjhf ikl;lhrp]; epiyapd;NghJ FWf;Nfw;wk; clyr; 
nry;fspy; epfo;fpwJ.  ,J clyr;nry; FWf;Nfw;wk; my;yJ ikl;lhbf; 
FWf;Nfw;wk; vd;W miof;fg;gLfpwJ. 
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FWf;Nfw;wj;jpd; nray;Kiw (Mechanism of Crossing over) 
 

• FWf;Nfw;wk; vd;w xU Fwpg;gpl;l nray;Kiw ,iz Nru;jy;> ehd;fik 
(Tetard) cUthjy;> FWf;Nfw;wk; kw;Wk; KbTWjy; vdg; gy epiyfis 
cs;slf;fpaJ. 

 
(i) ,iz Nru;jy; (synapsis) 
 

• Fd;wy; gFg;G  I GNuhNg]; I y; irNfhl;bd; epiyapy; ,uz;L xj;jpirT 
FNuhNkhNrhk;fSf;F ,ilNa neUq;fpa ,iz cUthfj; 
njhlq;FfpwJ.  xj;jpirT FNuhNkhNrhk;fs; xd;Wf;nfhd;W 
mUfiktjhy; Njhd;Wk; xU ,iz xj;jpirT FNuhNkhNrhk;fs;  
,ul;il ,iz my;yJ igthyz;l; (bivalents) miof;fg;gLfpwJ.  ,e;j 
,izg;G epfo;tpw;F ,iz Nru;jy; my;yJ rpd;nlrp]; (synapsis or 
syndesis) vd;W ngau;.  ,ij %d;W tiffshfg; gpupf;fyhk;. 

 
1. ikak; njhlq;fp ,iz Nru;jy; (Procentric synapsis) - ,izjy;   

FNuhNkhNrhkpd; ikag;gFjpapy; ,Ue;J njhlq;FfpwJ.  
 
2. Edp njhlq;fp ,iz Nru;jy; (Procentric synapsis) - ,izjy;  

FNuhNkhNrhkpd; ikag;gFjpapy; ,Ue;J njhlq;FfpwJ. 
 
3. ,iagpyh ,iz Nru;jy; (Random synapsis)- ,izjy;  

FNuhNkhNrhk;fspd; ve;jg; gFjpapypUe;Jk; njhlq;fyhk;.   
 
(ii) ehd;fik cUthjy; (Tetrad formation) 
 

• ,ul;il ,izapy; (bivalent) cs;s xt;nthU xj;jpirT 
FNuhNkhNrhKk; ,uz;L xj;j mikg;Gila rNfhjup FNuhNkhbl;fis 
cUthfj; njhlq;FfpwJ.  ,J xU nrd;l;Nuhkpauhy; ,izf;fg;gl;L 
,Uf;Fk;.  ,e;j epiyapy; xt;nthU ,ul;il ,izfSk; ehd;F 
FNuhNkhbl;fis ngw;wpUf;fpwJ.  ,J ehd;fik epiy (tetrad stage) 
vd;W miof;fg;gLfpwJ. 

 
(iii) FWf;Nfw;wk;  
 
• ehd;fik epiy cUthd gpd;du;> ghf;fpBd; epiyapy; FWf;Nfw;wk; 

epfo;fpwJ.  xj;jpirT FNuhNkhNrhk;fspd; rNfhjup my;yhj 
FNuhNkhbl;fs; xd;W my;yJ mjw;F Nkw;gl;l Gs;spfspy; ,izfpwJ.  
,e;j xj;jpirT FNuhNkhNrhk;fspd; rNfhjup my;yhj FNuhkhbl;fSf;F 
,ilNaahd ,izTg; Gs;spfs; fah];khf;fs; (xUik-fah];kh) vd;W 
miof;fg;gLfpwJ.  fah];kh gFjpapy; rpYit mikg;G my;yJ ‘X’ 
tbt mikg;G cUthtNjhL> mg;Gs;spapy; ,uz;L FNuhNkhbl;fs; 
ciljy; kw;Wk; kW,izT eilngWk;.  ,jd; tpisthfr; rNfhjup 
my;yhj FNuhkhbl;fSf;fpilNa rkkhd Jz;Lfs; gu];gug; gupkhw;wk; 
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nra;ag;gLfpwJ.  mz;ikf;fhy Ma;tpd;gb>  Nkk;gLj;jg;gl;l ,io 
mikg;G nfhz;l ,izgpizg;Gf; $l;likg;G (synaptonemal complex) 
(glk;) ,iz Nru;jy; kw;Wk; fah];kh Njhd;WjYf;F toptFf;fpwJ.  
,e;j ,iz gpizg;Gf; $l;likg;G xU rpy Mz; LNuhNrh/gpyh tpy; 
cUthfhjjhy; FWf;Nfw;wk; eilngWtjpy;iy. 

 
(iv) KbTWjy; (Terminalization) 
  

• FWf;Nfw;wk; eilngw;w gpd; fah];khthdJ FNuhNkhbl;fspd; 
Edpg;gFjpia Nehf;fp efu;fpwJ.  ,e;epfo;Nt KbTWjy; vdg;gLfpwJ.  
,jd; tpisthf xj;jpirT FNuhNkhNrhk;fs; KOikahfg; gpupf;fpwJ 
(glk;). 

 
FWf;Nfw;wj;jpd; tiffs; (Types of Crossing over) 
 

• FWf;Nfw;wj;jpd; NghJ cUthFk; fah];khf;fspd; vz;zpf;ifapd; 
mbg;gilapy; ,J %d;W tiffshfg; gpupf;fg;gLfpwJ. (glk;). 

 
1. xw;iwf; FWf;Nfw;wk; : ehd;fpy; ,U FNuhNkhbl;fs; kl;LNk gq;Nfw;W 

xU fah];khit cUthf;FfpwJ. 
 

2. ,ul;ilf; FWf;Nfw;wk;: ,uz;L my;yJ %d;W my;yJ midj;J ehd;F 
FNuhNkhbl;fSk; gq;Nfw;W  ,uz;L fah];khf;fis cUthf;FfpwJ.  
 

3. gy; FWf;Nfw;wk; : ,uz;bw;F Nkw;gl;l fah];khf;fs; cUthtjhy;> 
FWf;Nfw;w epfo;tpiuT Fiwthf ,Uf;Fk;. 
 

FWf;Nfw;wj;jpd; Kf;fpaj;Jtk; 

• ghf;Bupaq;fs;> <];l;> G+Q;ir> cau; jhtuq;fs; kw;Wk; tpyq;Ffs; Mfpa 
midj;J capupdq;fspYk; FWf;Nfw;wk; eilngWk;. ,jd; 
Kf;fpaj;Jtq;fshtd> 

 
FWf;Nfw;wj;jpd; Kf;fpaj;Jtk; 
 
• ghf;Bupaq;fs;> <];l;> G+Q;ir> cau; jhtuq;fs; kw;Wk; tpyq;Ffs; Mfpa 

midj;J capupdq;fspYk; FWf;Nfw;wk; eilngWk; ,jd; 
Kf;fpaj;Jtq;fshtd> 

 
FWf;Nfw;wj;jpd; tiffs; kw;Wk; ,jd; kW$l;bizT epfo;tiuT (RF) 
 

1. FNuhNkhbl; Jz;Lfspd; gupkhw;wk;> Gjpa kugZf;fspd; Nru;f;iff;F 
topNfhYtjhy; ,e;epfo;T gupzhkj;jpy; Kf;fpag; gq;fhw;WfpwJ.  
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2. FWf;Nfw;wk; gw;wpa Ma;tpd; %yk; FNuhNkhNrhk;fspy; kugZf;fs; 
Neu;f;Nfhl;by; mike;jpUg;gijf; njupe;J nfhs;s KbfpwJ. 

 
3. FWf;Nfw;w epfo;tpiutpd; mbg;gilapNyNa kuG tiuglk; 

cUthf;fg;gLfpwJ. 
 

4. kugZtpd; jd;ik kw;Wk; nray;ghLfis mwpe;J nfhs;sf; FWf;Nfw;wk; 
cjTfpwJ. 

 
5. xU Gjpa ed;ik gaf;Fk; Nru;f;if Njhd;Wtjhy; jhtug; 

gapu;g;ngUf;fj;jpy; ,J gad;gLj;jg;gLfpwJ. 
 
kW$l;bizT (Recombination) 
 

• FWf;Nfw;wj;jpd; tpisthf cUthFk; Gjpa gz;Gfisg; ngw;w 
capupdq;fNs kW$l;biztpfs; vd;W miof;fg;gLfpwJ.  ,e;epfo;tpy; 
DNAtpd; Jz;lq;fs; cile;J kW$l;bizT nfhz;l Gjpa my;yPy;fs; 
Nru;f;if cUthfpd;wd.  ,e;jr; nray;Kiw kW$l;bizT vd;w 
miof;fg;gLfpwJ (glk;). 

 

• midtuhYk; Vw;Wf;nfhs;sg;gl;l FWf;Nfw;wj;jpd; NghJ cUthFk; 
DNA kW$l;bizT khjpup `hypNl tpd; fyg;G DNA khjpupahFk;.  
Kjd; Kjyhf 1964y; uhgpd; `hypNl (Robin Holiday) vd;gtuhy; 
Kd;nkhopag;gl;lJ.  ,it gy gbepiyfisg; ngw;Ws;sJ (glk;). 

 
1. xj;jpirT DNA %yf;$Wfs; mjd; ,ul;bg;gile;j DNA gpujpfSld; 

mUfike;J ,iz Nru;fpwJ. 
 

2. vz;NlhepA+f;spNa]; nehjpapd; %yk; DNA tpd; ,uz;L ,iofspy; xU 
,io kl;Lk; xU ,lj;jpy; Jz;bf;fg;gLfpwJ.   
 

3. Jz;lhd ,iofs; FWf;fike;J xj;jpire;j ,ioAld; ,ize;J 
`hypNl mikg;G my;yJ `hypNl re;jpg;G (Holiday junction) xd;W 
cUthfpwJ. 
 

4. ,e;j `hypNl re;jpg;G Njhd;wpa ,lj;jpypUe;J ,lk; ngau;fpwJ.  
,jw;Ff; fpis ,lg;ngau;T (branch migration) vd;W miof;fg;gLfpwJ.  
,jd; fhuzkhf Ntw;wike;j <upiog; (Heteroduplex) gFjp xd;W 
cUthfpwJ. 
 

5. DNA ,iofs; nrq;Fj;jhfNth (V topahf) my;yJ fpilkl;lkhfNth 
(H topahf) Jz;bf;fg;glyhk;. 
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6. nrq;Fj;jhd Jz;bg;G epfo;e;jhy;> kW$l;bizTld; $ba Ntw;wike;j 
<upio cUthFk;. 
 

7. fpilkl;lj;jpy; Jz;bg;G epfo;e;jhy; kW$l;bizT mw;w Ntw;wike;j 
<upio cUthFk;. 
 

kW$l;bizT epfo;tpiuTf;  (RF) fzf;fPL: 
 
• xU fyg;gpd;NghJ Njhd;Wk; kW$l;bizT topj;Njhd;wy;fspd; 

tpOf;fhL kW$l;bizT epfo;tpiuT vdg;gLfpwJ.  kW$l;bizT 
epfo;tiuT (RF) (FWf;Nfw;w epfo;tpiuT) fPo;fhZk; #j;jpuj;jpdhy; 
fzf;fplg;gLfpwJ.  ,izg;G tif mikT ngw;w my;yPy;fspypUe;J 
ngwg;gl;l jutpidg; gad;gLj;jp (glk;) kW$l;bizT epfo;tpiuT 
fzf;fPL nfhLf;fg;gl;Ls;sJ. 

 

100RF = 
nkhj;j kW$l;biztpfspd; vz;zpf;if

nkhj;j topj; Njhd; wy; fspd; vz;zpf;if
 

 

 
6 6

100
44 6 6 44

+
= 

+ + +
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100
100

RF =   

 
  = 12% 
 
kugZ tiuglk; (Gene mapping) 
 
• FNuhNkhNrhk;;fspy; kugZf;fs; xNu rPuhd Neu;f;Nfhl;by; mike;Js;sd.  

,itfs; mike;Js;s xU Fwpg;gpl;l ,lj;jpw;F miktplk; (locus,pl: 
loci) vd;W miof;fg;gLfpwJ.  kugZf;fspd; miktplj;ijAk;> 
mUfUNf cs;s kugZf;fSf;F ,ilNaAs;s njhiyT Mfpatw;iw 
Fwpf;Fk; jpl;l tiuglNk kugZ tiuglk; vdg;gLfpwJ.  
kugZf;fSf;fpilNa cs;s njhiyT kW$l;bizT epfo;tpiutpw;F 
Neu;tpfpjj;jpy; cs;sd.  ,J gpizg;G tiuglk; (linkage map) vdTk; 
miof;fg;gLfpwJ.  kugZ tiuglk; vd;w fUj;jhf;fj;ij Kjd;Kjypy; 
T.H. khu;fdpd; khztuhfpa My;/gpul; H. ];lu;Btz;l; 1913y; 
cUthf;fpdhu;.  ,J kugZf;fs; FNuhNkhNrhkpy; mike;Js;sd vd;w 
Fwpg;gpidj; jUfpwJ. 
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tiuglj; njhiyT (Map distance) 
 

• kugZ tiuglj;jpd; njhiyitf; Fwpf;Fk; myF tiugl myF 
(mapunit) (m.u) vd;W miof;fg;gLfpwJ.  xU tiugl myF vd;gJ 
FWf;Nfw;wj;jpd; xU tpOf;fhl;bw;Fr; rkkhFk;.  xU tiugl myif 
xU nrd;bkhu;fs; (Centimorgan) (cM) vdTk; $wyhk;.  ,J T.H. 
khu;fd; mtu;fisg; ngUikg;gLj;Jk; tpjkhf cs;sJ.  100 
nrd;bkhu;fd; 1 khu;fDf;F (M) rkkhFk;.  vLj;Jf;fhl;lhf A kw;Wk; B 
kugZf;fSf;F ,ilNaAs;s njhiyT 3.5 tiugl myFfs; vdj; 
Njhuhakhff; nfhz;lhy;> ,J 3.5 nrd;bkhu;fs; my;yJ 3.5% my;yJ 
0.035 kWNru;f;if epfo;tpiuT vd;gjw;F ,izahFk;. 

 

 
• njhlu;r;rpahd Nrhjidf; fyg;GfspypUe;J ,U kugZf;fspd; 

,izfSf;fhd kugZ tiuglq;fs; fl;likf;fg;gLtJ ,UGs;sp 
fyg;Gfs; (two-point crosses) vd miof;fg;gLfpwJ.  ,tw;wpy; ,ul;ilf; 
FWf;Nfw;wk; jtWtjhy; Jy;ypakhdit my;y. 

 
Kg;Gs;sp Nrhjidf; fyg;G (Three-point test cross) 
 

• Kg;Gs;sp Nrhjid fyg;G KbTfspd; mbg;gilapy; kpfj; Jy;ypakhd 
tiugl El;gk; cUthf;fg;gLfpwJ.  ,J %d;W xLq;F khw;Wg;gz;G 
fUKl;ilAld; (heterozygote) %d;W xLq;F xj;jgz;G fUKl;ilapid 
(homozygote) Nrhjid fyg;G nra;tjhy; %d;W my;yPy;fspd; ghuk;gupa 
tiffisg; gFg;gha;T nra;tijf; Fwpf;fpwJ.  ,J %d;W 
my;yPy;fSf;F ,ilNaahd njhiyT kw;Wk; FNuhNkhNrhkpy; ve;j 
tupirapy; mike;Js;sJ vd;gijj; jPu;khdpf;fg; gad;gLj;jg;gLfpwJ.  
,ul;ilf; FWf;Nfw;wk; fz;lwpag;gLtjhy; ,it kpfj; Jy;ypakhd 
tiuglj; njhiyitj; jUfpwJ. 

 
gpd;tUk; vLj;Jf;fhl;bidf; fUj;jpy; nfhz;L Kg;Gs;sp Nrhjidf; 
fyg;gpidr; rpwg;ghf mwpe;J nfhs;s KbAk;. 
  
kf;fhr;Nrhsj;jpy; (corn)., cs;s %d;W xLq;Fj;jd;ik nfhz;l my;yPy;fs; 
 
1. I vd;gJ ke;j tsu;r;rp (lazy) my;yJ epyk; glu;e;j tsupay;G 
 
2. g vd;gJ gsgsg;ghd (glossy) ,iy 
 
3. s vd;gJ ru;f;fiu rj;Js;s (sugary) fUT+z; jpR 
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,e;j %d;W xLq;F my;yPy;fSld; (I g s) ,ay;ghd Xq;Fj;jd;ikAila 
my;yPy;fis (L G S) fyg;G nra;Ak; NghJ 
 
ngw;nwhu;fs; LGS/LGS × lgs/lgs 
NfkPl;Lfs; LGS lgs 
F1 Kf;fyg;Gapup LGS/lgs 
Nrhjidf;fyg;G 
(khw;Wg;gz;gpizT F1 %d;W 
xLq;Fj;jd;ik nfhz;l my;yPy;fNshL fyg;G) LGS/lgs  × lgs/lgs 
 
 
• ,e;j Kg;Gs;sp Nrhjidf; fyg;G 8 NtWgl;l (23 = 8) NfkPl;Lfspd; 

tiffis cUthf;FfpwJ.  ,jpy; 740 topj;Njhd;wy;fs; 
mwpag;gLfpd;wd.  gpd;tUk; ml;ltizapy; kf;fhr;Nrhsj;jpy; %d;W 
gpize;j kugZf;fSf;fhd xU Nrhjidf; fyg;gpypUe;J KbTfs; 
jug;gl;Ls;sd. 

 
Kg;Gs;sp fyg;gpw;fhd gFg;gha;T 
 
t.vz; Nrhjidf; fyg;G topj; 

Njhd;wypd; Gwj;Njhw;w 
tifak; 

NfkPl; tiffs;  Topj;Njhd;wy;fspd; 
vz;zpf;if 

1 ,ay;ghdit (Wild type) LGS 286 

2 ke;jkhd lGS 33 

3 Gsgsg;ghd LgS 59 

4 ru;f;fiu rj;Js;s LGs 4 

5 ke;jkhd> gsgsg;ghd  lgS 2 

6 ke;jkhd> ru;f;fiu rj;Js;s lGs 44 

7 gsgsg;ghd> ru;f;fiu 
rj;Js;s 

Lgs 40 

8 ke;jkhd> gsgsg;ghd> 
ru;f;fiu rj;Js;s 

lgs 272 

 nkhj;jk;  740 

 
• Nkw;fz;l KbTfspy; ehk; Kf;fpakhfg; ngw;Nwhu; (P) kw;Wk; 

kW$l;bizT tifapid (R) cw;WNehf;f Ntz;Lk;.  Kjypy; 
ngw;Nwhu;fspd; %d;W xj;j fUTila kugZtifaq;fshd 

 
t. 
vz; 

Nrhjidf; 
fyg;G 

topj;Njhd;wypd; 
Gwj;Njhw;w 
tifak; 

NfkPl; 
tiffs; 

topj; 
Njhd;wy;fspd; 
vz;zpf;if 

miktplq;fSf;fhd kW$l;bizT 
tif 

L kw;Wk; G L kw;Wk; S G kw;Wk; S 

1 ,ay;ghdit 
(,aw;if 

LGS 286    



 

184 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

tif) 
2 ke;jkhd lGS 33 R R  
3 Gsgsg;ghd LgS 59 R  R 
4 ru;f;fiu 

rj;Js;s 
LGs 4  R R 

5 ke;jkhd> 
gsgsg;ghd  

lgS 2  R R 

6 ke;jkhd> 
ru;f;fiu 
rj;Js;s 

lGs 44 R  R 

7 gsgsg;ghd> 
ru;f;fiu 
rj;Js;s 

Lgs 40 R R  

8 ke;jkhd> 
gsgsg;ghd> 
ru;f;fiu 
rj;Js;s 

lgs 272    

 nkhj;jk;  740 176 79 109 

 

• LGS kw;Wk; lgs iaAk;> gpd;du; ,uz;L kW$l;bizT tif 
miktplq;fis xNu rkaj;jpy; LG/lg,LS/ls,GS/gs vd tupirahff; 
Fwpj;Jf; nfhs;s Ntz;Lk;.  ,e;j ,U Nru;f;iffisj; jtpu kw;w ve;jr; 
Nru;f;ifiaAk; kW$l;bizT tif (R) vdf; fUj;jpy; nfhs;s 
Ntz;Lk;. 

 
• ,dp L kw;Wk; G vd;w ,U my;yPy;fspd; miktplj;ij fzf;fpl Kjypy; 

njhlq;fyhk;.  LG kw;Wk; lg vd;gd ngw;Nwhu;fspd; 
kugZtifaq;fshFk;.  ,tw;wpd; kW$l;bizT tiffs; Lg kw;Wk; lG 
MFk;.  ,e;j ,U my;yPy;fSf;fhd kW$l;bizT epfo;tpiuit (RF) 
gpd;tUkhW fzf;fplyhk;. 

 

 

100RF = 
nkhj;j kW$l;biztpfspd; vz;zpf;if

nkhj;j topj; Njhd; wy; fspd; vz;zpf;if
 

 

 RF
33 59 44 40

100
740

+ + +
=   

 

 
176

100
740

RF =   

 
 RF = 23.7% 
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• L kw;Wk; S vd;w ,U my;yPy;fspd; miktplj;jpw;fhd kW$l;bizT 
tiffs; l S MFk;.  ,e;j ,U my;yPy;fSf;fhd kW$l;bizT 
epfo;tpiuit (RF) gpd;tUkhW fzf;fplyhk;. 

 

  RF 
33 4 2 40

100
740

+ + +
=   

 

   
79

100
740

RF =   

 
   RF = 10.7% 

 

• G kw;Wk; S vd;w ,U my;yPy;fspd; miktplj;jpw;fhd kW$l;bizT 
tiffs; g S MFk;.  ,e;j ,U my;yPy;fSf;fhd kW$l;bizT 
epfo;tpiuit (RF) gpd;tUkhW fzf;fplyhk;. 

 

 RF 
59 4 2 44

100
740

+ + +
=   

 

 
109

100
740

RF =   

 
 RF = 14.7% 
 

• midj;J miktplq;fspYk; gpizg;Gw;wit Vnddpy; midj;J 
kW$l;bizT kjpg;GfSk; 50% f;Fk; Fiwthdit.  ,jpy; LG 
miktplq;fs; mjpf RF kjpg;gpidg; ngw;Ws;sjhy; mjpfj; njhiytpy; 
jhd; mika KbAk; Mifahy; S miktplk; ,it ,uz;bw;Fk; 
,ilapy; kl;Lk; jhd; ,Uf;f KbAk;.  MfNt kugZf;fspd; 
tupirahdJ l s g MFk;.  vdNt kugZ tiuglkhdJ gpd;tUkhW 
tiuglkhdJ gpd;tUkhW tiuayhk; (glk;). 

 
kugZ tiuglk; 
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• ,Wjpahff; fUj;jpy; nfhs;s Ntz;baJ> rpwpa ,U tiuglj; 
njhiyTfshd 10.7 m.u kw;Wk; 14.7 m.u ,jidf; $l;bdhy; 25.4 m.u 
MFk;.  Mdhy; ,J l kw;Wk; g apd; fzf;fplg;gl;l njhiyT 23.7 m.u 
it tpl mjpfkhf cs;sJ.  MfNt L kw;Wk; G kW$l;bizT 
tifAld; njhlu;Gila ,uz;L Fiwe;j vz;zpf;if nfhz;l 
topj;Njhd;wy;fis (nkhj;jk; 8 y;) fz;lwpa Ntz;Lk;.  ,e;j ,uz;L 
Fiwe;j vz;zpf;if nfhz;l topj;Njhd;wy;fs; ,ul;ilf; 
FWf;Nfw;wj;jpypUe;J ngwg;gl;l ,ul;il kW$l;bizT tiffshFk;.  
,uz;L Fiwe;j vz;zpf;if nfhz;l topj;Njhd;wy;fis xU Kiw 
kl;LNk fzf;fplg;glhky; xt;nthd;iwAk; ,UKiw fzf;fpl Ntz;Lk;.  
Vnddpy; ,it xt;nthd;Wk; ,ul;il kW$l;bizT topj;Njhd;wiyf; 
Fwpf;fpwJ.  MfNt ,jd; kjpg;gpidr; rup nra;a 
33+59+44+40+4+4+2+2 = 188 ,t;thW $l;l Ntz;Lk;.  nkhj;j 
vz;zpf;if 740 y; ,jd; kjpg;G Jy;ypakhf 25.4%, ,J ,U$W 
kjpg;Gfspd; $LjYf;F xj;jpUf;fpwJ. 

 
• Kg;Gs;sp Nrhjidf; fyg;G ngw;Nwhu; Nru;f;ifiag; gpd;tUkhW khw;wp 

vOj Ntz;Lk;. 
 
  LSG/lsg  ×  lsg/lsg 
 
 ,ay;ghd      FWf;Nfw;wj;jpw;F 
 FNuhNkhNrhk;fs;    gpd; FNuhNkhNrhk;fs; 
 

,ul;il kW$l;biztpy; cs;s kugZ tupir 
 

 
kugZ tiuglj;jpd; gad;fs;  
 
• kugZf;fspd; tupiriaj; jPu;khdpf;fTk;> xU kugZtpd; miktplj;ij 

milahsk; fhzTk;> kugZf;fSf;F ,ilNaahd njhiyitf; 
fzf;fplTk; ,J cjTfpwJ.   
 

• ,it ,U gz;G fyg;G kw;Wk; Kg;gz;G fyg;Gfspd; KbTfisf; 
fzpf;fg; gad;gLfpd;wd.   
 

• Fwpg;gpl;l capupdj;jpd; rpf;fyhd kugZj; jd;ikia kugpayhsu;fs; 
Gupe;J nfhs;sTk; ,J cjTfpwJ. 
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gy;$l;L my;yPy;fs; (Multi alleles) 
 

• xU capupdj;jpy; nfhLf;fg;gl;ls;s Gwj;Njhw;wtifa gz;Gf;$W  
(phenotypic trait) mjpYs;s jdp ,iz kugZf;fisr; rhu;e;Js;sJ. 
,e;j xt;nthd;Wk; xj;jpirT FNuhNkhNrhk;fspy; xU Fwpg;gpl;l ,lj;jpy; 
mike;Js;sjw;F miktplk; (locus) vd;W miof;fg;gLfpwJ.  xU 
,iz xj;jpirT FNuhNkhNrhk;fspy; xU kugZtpd; %d;W my;yJ 
mjw;F Nkw;gl;l my;yPy; tiffs; xNu miktplj;jpy; mike;jpUg;gJ 
gy;$l;L my;yPy;fs; vd miof;fg;gLfpwJ. 

 
gy;$l;L my;yPy;fspd; gz;Gfs; 
 
• xj;jpirT FNuhNkhNrhk;fspy; cs;s gy;$l;L my;yPy;fspd; tupir 

vg;NghJNk xNu miktplj;jpy; mike;Js;sJ.  vdNt ,e;j 
my;yPy;fspd; tupirfSf;Fs; FWf;Nfw;wk; eilngWtjpy;iy.  
 

• gy;$l;L my;yPy;fs; xNu gz;gpw;F kl;Lk; fhuzkhFk;. 
 

• ,ay;ghd tif (wild type) my;yPy;fs; nfhz;l tupir Xq;Fg;gz;gpid 
ntspg;gLj;Jk; khwhfr; rLjpkhw;wKw;w jhtuq;fspd; my;yPy;fs; Xq;F 
my;yJ eLj;ju tif jd;ikAila Gwj;Njhw;w tpisTfis 
ntspg;gLj;Jfpd;wd. 
 

• ,Utifahd rLjpkhw;wKw;w gy;$l;L my;yPy;fisf; fyg;G 
nra;ag;gLk;NghJ mjd; Gwj;Njhw;wtifak; vg;nghOJNk rLjp 
khw;wKw;w tifia xj;Nj mike;jpUf;Fk;> ,ay;ghd tifia (wild 
type) xj;jpUf;fhJ. 

 
ep;Nfhbahdh jhtuj;jpy; jd;kylhjy; (self sterility in Nicotiana) 
 

• jhtuq;fspy;> jd; kylhjy; my;yJ Rag;nghUe;jhj;jd;ikf;F (self 
incompatability) gy;$l;L my;yPy;fs; fhuzkhf cs;sd  vd 
mwpag;gl;Ls;sJ.  jd;kylhjy; vd;gJ xU jhtuj;jpypUe;J ngwg;gLk; 
mjd; kfue;jj;Jfs; mNj jhtuj;jpd; #yf Kbapy; Kisf;f ,ayhj 
jd;ikapdhy; Kl;ilfSf;Fs; fUTWjy; epfo;itr; nra;a ,ayhj 
epiyahFk;.  <];l; (East – 1925) vd;gtu; epNfhl;bahdh jhtuj;jpy; 
Rag;nghUe;jhj;jd;ik my;yJ jd; kylhjy; jd;ikf;Ff; fhuzkhd 
gy;$l;L my;yPy;fisf; fz;lwpe;jhu;.  Rag;nghUe;jhj;jd;ik (Self-
incompatibility) gz;igf; Fwpf;Fk; kugZit ‘S’ vdf; nfhz;lhy;> 
mtw;wpd; my;yPy;fspd; tupir S1, S2, S3, S4, S5 MFk;. (glk;) 

 
• may; fUTWjy; %yk; cUthFk; Gifapiy jhtuq;fs; vg;NghJk; S1S1 

my;yJ S2S2 Nghd;w xj;jgz;gpizT nfhz;litahf ,Ug;gjpy;iy 
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Mdhy; midj;Jj; jhtuq;fSk; S1S2, S3S4, S5S6  Nghd;w 
khw;Wg;gz;gpizT nfhz;litahf cs;sd.  NtWgl;l S1S2 

jhtuq;fSf;fpilNa fyg;G nra;ag;gl;lhy;> kfue;jf;Foha; ,ay;ghf 
tsu;tjpy;iy.  Mdhy; ,jDld; S1S2, it jtpu vLj;Jf;fhl;lhf S3S4, 
jhtuq;fisf; fyg;G nra;jhy; mtw;wpy; kfue;jf;Foha; ed;F 
tsu;tijf; fhzKbfpwJ. 

 
Rag;nghUe;jhj;jd;ik topj;Njhd;wy;fspd; NtWgl;l Nru;f;iffs; 

  
ngz; ngw;Nwhu; 
(#yfKb gFjp) 

Mz; ngw;Nwhu; (kfue;j %yk;) 
S1S2 S2S3 S3S4 

S1S2 
S1 S2 

jd; kyL 

S3 S2 

S3 S1 

 

S3 S1 

S3 S2 

S4 S1 

S4 S2 

S2S3 
S1 S2 

S1 S3 
jd; kyL 

S4 S2 

S4 S3 

S3S4 

S1 S3 

S1 S4 

S2 S3 

S2 S4 

S2 S3 

S2 S4 
jd; kyL 

 

• S1 S2 nfhz;l ngz; ngw;NwhUld; S2 S3 nfhz;l Mz; ngw;Nwhiuf; 
fyg;gpdk; nra;Ak;NghJ ,U tif kfue;jf;Foha;fs; 
NtWgLj;jg;gLfpwJ. S2 S3 nfhz;l Mz; ngw;Nwhiuf; fyg;gpdk; nra;Ak; 
NghJ ,U tif kfue;jf;Foha;fs; NtWgLj;jg;gLfpwJ.  S2 it 
nfhz;bUe;j kfue;jj;Jfs; jpwd; kpf;fitay;y Mdhy; S3 iaf; 
nfhz;l kfue;jj;Jfs; fUTWjYf;F Vw;Gilajhf ,Ue;jJ.  ,t;thwhf 
S1 S2 × S3 S4 fyg;gpy; midj;J kfue;jj;Jfs;fSk; jpwd; ngw;wjhf 
mikfpwJ kw;Wk; ehd;F tifahd topj;Njhd;wy;fshd S1 S3, S1 S4, S2 S3 
kw;Wk; S2 S4  vdg; ngwg;gLfpwJ.  NkYk; rpy Gjpa Nru;f;iffs; 
ml;ltizapy; jug;gl;Ls;sJ. 

 
jhtuq;fspy; ghy; epu;zak; (Sex determination in Plants) 
 

• Vwf;Fiwa 94% G+f;Fk; jhtuq;fspy; xNu tpjkhd kyu;fisf; nfhz;l 
jhtuq;fshf mjhtJ Mz; cWg;Gfs; (kfue;jj;jhs;fs;) kw;Wk; ngz; 
cWg;Gfis (#yf ,iyfs;) nfhz;l kyu;fshf kl;LNk cs;sd.  
ghy; jd;ik uPjpahf ,it NkhNdhkhu;/gpf; (monomorphic) jhtuq;fs; 
vd miof;fg;gLfpd;wd.  Mdhy; 6% G+f;Fk; jhtuq;fspy; Mz; ngz; 
ghypd cWg;Gfs; jdpj;jdpahf mike;Js;sd.  ,tw;iw ilkhu;gpf; 
(dimorphic) jhtuq;fs; vdf; fUjg;gLfpwJ.  Mz; jhtu kyu;fspy; 



 

189 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

kfue;jj;jhs;fisAk;> ngz; jhtu kyu;fspy; #yf ,iyfisAk; 
kl;LNk cUthf;Ffpd;wd.  Muha;r;rpahsu;fs; jhtuq;fspy; ghy; epu;za 
Kiw gw;wp gbj;jwpa Mu;tk; nrYj;jpdu;.  jhtuq;fspy; ghy; epu;za 
Kiwia C.E. Allen) (1917) vd;gtu; Kjypy; fz;lwpe;jhu;.  jhtuq;fspy; 
ghy; epu;zak; vd;gJ xU rpf;fyhd KiwahFk;> ,it kugZf;fs;> 
Rw;Wr;#oy; kw;Wk; `hu;Nkhd;fshy; jPu;khdpf;fg;gLfpwJ.   

 
• irypd; Nyl;bNghypah (nkyhz;l;upak; My;gk;) jhtuj;jpy; ghy; epu;zak; 

ghy; FNuhNkhNrhk;fspy; %d;W jdpg;gl;l gFjpfspdhy; 
fl;Lg;gLj;jg;gLfpwJ.  mit> 

 
1. Y FNuhNkhNrhk; Mz; ghypdj;ijj; jPu;khdpj;jy; 
2. X FNuhNkhNrhk; ngz; ghypdj;ijf; Fwpg;gpLjy; 
3. X kw;Wk; Y FNuhNkhNrhk;fspy; cs;s NtWgl;l Jz;Lfs; (I, II, III, IV, 

V) 
 
jhtuq;fspy; Rw;Wr;#oYk;; ghy; epu;zaj;jpy; Kf;fpag; gq;F tfpf;fpwjh? 
 
Mk;.  Fjpiuthy; nguzp (<f;tprpl;lk;) vd;w jhtuk; ey;y #oypy; ,Ue;jy; 
ngz; jhtukhfTk; ,Wf;fr; #oypy; ,Ue;jhy; Mz; jhtukhfTk; 
tsu;fpwJ. 
 
gg;ghsp jhtuj;jpy; ghy; epu;zak; 
  
• rkPgj;jpy; `tha; (Hawaii) ehl;L Muha;r;rpahsu;fs; gg;ghsp jhtuj;jpy; 

(fhupfh) gg;ghah> 2n = 36) ghypdf; FNuhNkhNrhk;fis fz;lwpe;jdu;.  
gg;ghspahdJ 17 ,izfs;  clyf; FNuhNkhNrhk;fisAk; 1 ,iz 
ghy; FNuhNkhNrhk;fisAk; ngw;Ws;sJ.  ,jpy; Mz; gg;ghspj; jhtuk; 
XY kw;Wk; ngz; gg;ghspj; jhtuk; XX FNuhNkhNrhk;fisf; nfhz;Ls;sJ.  
kdpjdpd; ghy; FNuhNkhNrhk;fs; Nghy; my;yhky;> gg;ghspapd; ghy; 
FNuhNkhNrhk;fs; clyf; FNuhNkhNrhk;fs; Nghd;Nw fhzg;gLfpd;wd.  
kw;Wk; ,jd; ghy; FNuhNkhNrhk;fs; clyf; FNuhNkhNrhk;fspypUe;J 
Njhd;wpait.  nray;jd;ikapy; ghy; FNuhNkhNrhk;fs; jdpj;Jf; 
fhzg;gLfpd;wd Vnddpy; Y FNuhNkhNrhk;fs; Mz; ,dg;ngUf;f cWg;G 
tsu;r;rpf;fhd kugZf;fisAk;> X FNuhNkhNrhk;fs; ngz; ,dg;ngUf;f 
cWg;G tsu;r;rpf;fhd kugZf;fisAk; ngw;Ws;sJ. 

 
 

• gg;ghspapy; ghy; epu;zak; %d;W my;yPy;fshy; fl;Lg;gLj;jg;gLfpwJ.  
mit m, M1 kw;Wk; M2. 

 
gg;ghspapy; ghy; epu;zak; 

 

kugZ tifak; Xq;F/xLq;Fj; 
jd;ik 

khWghL ghypdk; 
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mm 
xj;j gz;gpizT 
ngw;w xLq;Fj; 

jd;ik 

Mz; jd;ikia 
xLf;Fjy; ngz; jhtuk; 

M1m khw;Wg; gz;gpizT 
Mz; jd;ikia 
Cf;Ftpj;jy; Mz; jhtuk; 

M2m khw;Wg;gz;gpizT 
Mz; ngz; 
jd;ikia 
Cf;Ftpj;jy; 

,Ughy; jhtuk; 
(mupjhf) 

M1 M1 

my;yJ 
M2 M2 

my;yJ 
M1 M2 

xj;j 
gz;gpizT/khw;Wg; 
gz;gpizT Xq;Fj; 

jd;ik 

epiyAwh 
jhtuq;fs; kyl;Lj; jhtuk; 

 
];gPNuhfhu;g;g]py; ghy; epu;zak; 
 
• ghy; epu;zak; Kjd; Kjypy; ];gPNuhfhu;g]; nlhd;Ndyp (Spaerocarpos 

donnellii) vd;w gpiuNah/igl;lh jhtuj;jpy; Kjd;Kiwahf 
tpsf;fg;gl;lJ.  ,J khw;WGwmikg;G FNuhNkhNrhikf; 
(heteromorphic) nfhz;lJ.  NfkPl;lf jhtukhdJ (gametophyte) 
xUkba kw;Wk; khw;Wg;Gw mikg;GilaJ.  Mz; NfkPl;lhf jhtuKk; 
ngz; NfkPl;lf jhtuKk; 8 FNuhNkhNrhk;fis (n=8) nfhz;l Xu; 
xUkba capup MFk;.  ,Ukba tpj;jfj; jhtuk; (sporophyte) 
vg;nghOJNk khw;WNfkPl;lf jd;ik (heterogametic) nfhz;lJ.  Mz; 
kw;Wk; ngz; NfkPl;lfj; jhtuq;fspy; VO cly FNuhNkhNrhk;fs; xNu 
khjpupahdit.  Mdhy; ngz; jhtuj;jpy; cs;s vl;lhtJ FNuhNkhNrhk; 
X MFk;> ,J VO clyf; FNuhNkhNrhk;fis tplg; ngupajhFk;.  Mz; 
jhtuj;jpy; cs;s vl;lhtJ FNuhNkhNrhk; Y MFk;> ,J VO clyf; 
FNuhNkhNrhk;fis tplr; rpwpajhFk;.  XY epiy ngw;wpUf;Fk; tpj;jfj; 
jhtuk; ,Utifahd Fd;wy;tpj;Jfis (meisospores) cUthf;FfpwJ.  
,J rpy X FNuhNkhNrhk;fisAk; kw;w Y FNuhNkhNrhk;fisAk; 
nfhz;Ls;sJ.  X FNuhNkhNrhk;fis ngw;Ws;s tpj;Jfs; ngz; 
NfkPl;lf jhtuj;ijAk; Y FNuhNkhNrhk;fis ngw;Ws;s tpj;Jfs; Mz; 
NfkPl;lf jhtuj;ijAk; cUthf;FfpwJ. 

 
kf;fhr;Nrhsj;jpy; ghy; epu;zak; 
 
• rpah nka;]; (kf;fhr;Nrhsk;) xUghy; kyu; jhtuj;jpw;fhd (monoecious) 

vLj;Jf;fhl;lhFk;> mjhtJ Mz; kw;Wk; ngz; kyu;fs; xNu jhtuj;jpy; 
fhzg;gLfpd;wd.  ,J ,uz;L tifahd kQ;rupfisf; nfhz;Ls;sJ.  
jz;L Edp Mf;Fj;jpRtpypUe;J cUthFk;  Edp kQ;rup 
kfue;jj;jhs;fis kl;Lk; ngw;w rpW kyu;fs; lhry; (tassel) my;yJ fjpu; 
FQ;rk; vd miof;fg;gLfpwJ.  Nfhz nkhl;bypUe;J cUthFk; 
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gf;fthl;L kQ;rup #yfk; kl;Lk; ngw;w rpW kyu;fs; fjpu; (ear or cob) 
vd miof;fg;gLfpwJ. 

 
• kf;fhr;Nrhsj;jpd; xUghy;jd;ik fjpu; rpW kyu;fspd; kfue;jj;jhs;fs; 

kw;Wk; lhrypy; mike;j #yfq;fspd; Nju;e;njLf;fg;gl;l rpijtpd; 
fhuzkhf cUthf;fg;gLfpwJ.  ,uz;L jdpj;jdpahd ,iz 
kugZf;fSf;Fg; gjpyhf> ‘ba’ vd;w kugZ fUTwhj; jhtuj;jpw;Fk; 
(Barren plant) ‘ts’ vd;w kugZ lhry; tpijf;Fk; (Tassel seed) 
Fwpg;gplg;gLk;.  ,J xUghy; jd;ik kw;Wk; ,Ughy; jd;ikapd; 
(mupjhf) NtWghl;bw;Ff; fhuzkhf cs;sJ.  xj;jgz;gpizT nfhz;l 
fUTwhj; jhtuj;jpd; my;yPy; (ba) gl;biofs; kw;Wk; fjpu; kQ;rupia 
ePf;FtJld; Mz; kyu;fs; nfhz;l jd;ikahf khw;wp tpLfpwJ.  lhry; 
tpijf;fhd my;yPy; (ts) lhriy kfue;jk; mw;w ngz; kyuhf khw;wp 
tpLfpwJ.  mJ kfue;jj;ij cw;gj;jp nra;tjpy;iy.  ml;ltizapy; 
,e;j my;yPy;fspd; Nru;f;ifapd; mbg;gilapy; ghy;jd;ik ntspg;ghL 
KbT nfhLf;fg;gl;Ls;sJ.  ,e;jg; ngUk;ghd;ikahd rLjpkhw;wq;fs; 
[pg;uypd; cw;gj;jpf; Fiwghl;bdhy; Vw;gLfpd;wd.  fjpu;fspy; fhzg;gLk; 
rpWkyu;fspd; kfue;jj;jhs; xLf;fj;jpw;F [pg;uypd;fs; Kf;fpag; gq;F 
tfpf;fpwJ. 

 
kf;fhr; Nrhsj;jpy; ghy; epu;zak; (cau; mik FwpaPL (+)Xq;F gz;gpizf; 
Fwpf;fpwJ) 
 
kugZ  
tifak; Xq;F/ xLq;Fj;jd;ik khWghL ghypdk; 

ba/ba 
ts/ts 

,ul;il xLq;Fj; jd;ik gl;bio mw;W 
fhzg;gLk; 
Mdhy; lhry; 
#yfkhf 
khw;wg;gLfpwJ 

tsu;r;rpAwh 
ngz; jhtuk; 

ba/ba 
ts+/ts+ 

xLq;F kw;Wk; Xq;Fj; 
jd;ik 

gl;bio 
,Ug;gjpy;iy 
Mdhy; lhry; 
fhzg;gLjy; 

Mz; jhtuk; 

ba+/ba+ 
ts+/ts+ 

,ul;il Xq;Fj; jd;ik fjpu; kw;Wk; lhry; 
Mfpa ,uz;Lk; 
nfhz;lit 

xUghy; 
kyu;fisg; ngw;w 
jhtuk; 

ba+/ba+ 
ts/ts 

Xq;F kw;Wk; xLq;Fj; 
jd;ik 

fjpu;nfhz;lit 
Mdhy; lhry; 
mw;wit 

,ay;ghd ngz; 
jhtuk; 

 
rLjpkhw;wk; (Mutation) 
 

• capupdq;fSf;Fs; Vw;gLk; kugZ NtWghLfs; gupzhk khw;wj;jpw;F %y 
Mjhukhf tpsq;FfpwJ.  rLjp khw;wk; kw;Wk; kW$l;bizT Mfpa 
,uz;Lk; kugZ NtWghLfSf;fhd Kf;fpa nray;KiwfshFk;.  xU 
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capupdj;jpd; kuGg; nghUspy; jpBnud Vw;gLk; khw;wk; rLjp khw;wk; vd 
miof;fg;gLfpwJ.  rLjp khw;wk; vd;w nrhy; `pANfh Bt;up]; (1901) 
vd;gtuhy; mwpKfg;gLj;jg;gl;lJ.  ,tu; me;jp g;upk;Nuh]; (<NdhjPuh 
yhkhu;f;fpahdh) vd;w jhtuj;jpy; nra;j Ma;tpd; mbg;gilapy; ‘rLjp 
khw;wf;Nfhl;ghl;il’ ntspapl;lhu;.  kuGg;nghUspy; ,U ngUk; tifahd 
khw;wq;fs; Vw;gLfpd;wd.  mit Gs;sp rLjpkhw;wk; kw;Wk; FNuhNkhNrhk; 
rLjpkhw;wk; MFk;.  jdpj;j kugZTf;Fs; Vw;gLk; rLjpkhw;w epfo;T 
kugZ rLjpkhw;wk; (Gene mutation) my;yJ Gs;sp rLjpkhw;wk; vd 
miof;fg;gLk;.  mNj Nghy;> FNuhNkhNrhk;fspd; mikg;G kw;Wk; 
vz;zpf;ifapy; khw;wk; Vw;gbd; mit FNuhNkhNrhk; rLjpkhw;wk; 
(Chromosomal mutation) vdg;gLk;.  rLjpkhw;wj;jpw;F fhuzkhd 
Cf;fpfisr; rLjpkhw;wpfs; (Mutagens) vd miof;fg;gLfpwJ.  ,J 
rLjpkhw;wj;jpw;F fhuzkhd Cf;fpfisr; rLjpkhw;wpfs; (Mutagens) vd 
miof;fg;gLfpwJ> ,J rLjpkhw;wj;jpd; tPjj;ij mjpfupf;fpwJ.  
rLjpkhw;wkhdJ jhdhfNth my;yJ J}z;lg;gLtjhNyh eilngWk;.  
,j;jifa rLjpkhw;w capupdq;fisr; rLjpkhw;wpfs; nfhz;L cUthf;fk; 
nra;jy; rLjpkhw;w cUthf;fk; (mutagenesis) kw;Wk; me;j 
capupdj;jpw;Fr; rLjpkhw;wKw;w capupdk; (mutagenized) vdTk; 
miof;fyhk;. 

 
rLjpkhw;wj;jpd; tiffs; (Types of mutation) 
 
kugZ rLjpkhw;wj;jpd; nghJthd ,U tFg;Gfisf; fhz;Nghk;. 
 
• DNA tpy; cs;s xU fhuk; (base) my;yJ xU ,iz fhuk; 

ghjpf;fg;gLk; rLjpkhw;wk; Gs;sp rLjpkhw;wk; vd;W miof;fg;gLfpwJ. 
 

• xU kugZTf;Fs; fhzg;gLk; xU rpwpa epA+f;spNahilL tupir 
gpujpfspd; vz;zpf;ifia khw;wp mikf;Fk; rLjpkhw;wq;fs; 

 
rLjpkhw;wj;jpd; Kf;fpa tiffs; 

 
t. 
vz; 

tifg;ghl;bd; 
mbg;gil 

rLjpkhw;wj;jpd; Kf;fpa 
tiffs; 

Kf;fpa gz;Gfs; 

1 Njhw;wk; 
jd;dpr;irahd njupahj rLjpkhw;wpfshy; epfo;tJ 
J}z;lg;gl;l  njupe;j rLjpkhw;wpfshy; epfo;tJ 

2 nry; tif 
cly top ,dg;ngUf;fky;yhj nry;fspy; 

epfo;tJ 
,d top  ,dg;ngUf;fr; nry;fspy; epfo;tJ 

3 gzpfspd; kPJ 
ghjpg;G 

nray; ,og;G 
(ntspNaw;Wjy; 
(knockout), ,d;ik (null) 

,ay;ghd nray;ghl;bid ePf;FtJ 

Fiw mikg;G epiy 
(hypomorphic) (yPf;fp) 

,ay;ghd nray;ghl;bid 
Fiwg;gJ 

kpif mikg;G epiy 
(hypermorphic) 

,ay;ghd nray;ghl;bid 
mjpfupg;gJ 

nray; Vw;G (,lkwpah jtwhd Neuj;jpy; my;yJ 



 

193 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

ntspg;ghL) nghUj;jkw;w nry;fspy; 
ntspg;gLtJ 

4 
%yf;$W 
mstpy; 
khw;wk; 

epAf;spNahilL gjpyPL DNA <upioapy; cs;s xU fhu 
,izf;Fg; gjpyhf kw;nwhU fhu 
,iz ,Ug;gJ 

• xj;j gjpyPL 
(transition) 

gpA+upDf;F gjpyhfg; gpA+upd; (A→ 
G) my;yJ igupkpbDf;F gjpyhfg; 

igupkpbd; (T→ C) 

• NtWgl;l gjpyPL 
(transversion) 

gpA+upDf;F gjpyhfg; igupkpbd; 
(A→T) my;yJ igupkpbDf;Fg; 

gjpyhf gpA+upd; (C→ G) 

• ,ilnrUfy; 
(insertion)  

xd;W my;yJ mjw;F Nkw;gl;l 
epAf;spNahilLfs; $Ljyhf 
,Ug;gJ 

• ePf;fk; (deletion) xd;W my;yJ mjw;F Nkw;gl;l 
epAf;spNahilLfs; ,y;yhky; 
,Ug;gJ 

5 
kuGr;nra;jp 
ngau;tpid 
ghjpg;gJ 

•  mikjpahd (silent) 
(xj;j) (synonymous) 

mkpNdh mkpy tupirapy; khw;wk; 
,y;iy 

• jtWjyhfg; 
nghUs;gLk; 
(missense) (xj;jpy;yh) 
(non synonymous) 

mkpNdh mkpy tupirapy; khw;wk; 
,Ug;gJ 

• nghUSzu;j;jhj 
(nonsense) (KbT) 

kuGr;nra;jpngau;tpdhy; KbT epiy 
kuGf;Fwpaid (UAA, UAG my;yJ 
UGA) Njhw;Wtpg;gJ 

• fl;l efu;T (frame 
shift) 

rupahd fl;lj;jpy; cs;s %d;W 
kuGf;Fwpapid (codon) efu;j;JtJ. 

 

Gs;sp rLjpkhw;wk; (Point mutation) 
 

• DNA tpy; cs;s xU fhu ,iz my;yJ kpf mUfpy; cs;s fhu 
,izfspy; khw;wk; eilngWtij ,J Fwpf;fpwJ. 

 

Gs;sp rLjp khw;wj;jpd; tiffs; (Types of Point mutation) 
 

• DNA tpy; eilngWk; Gs;sp rLjpkhw;wk; ,uz;L Kf;fpa tiffshf 
tifg;gLj;jg;gl;Ls;sd.  fhu ,iz gjpNtLfs; kw;Wk; fhu ,iz 
,ilr;nrUfy; my;yJ ePf;Fjy; MfpaitahFk;.  fhu ,iz gjpyPL 
rLjpkhw;wk; vd;gJ DNA tpd; xU fhu ,iz kw;nwhU fhu ,izahy; 
gjpyPL nra;tjhFk; (glk;).  ,it ,U Jiz tiffshfg; 
gpupf;fg;gl;Ls;sJ.  xj;j gjpyPL(Transition), NtWgl;l gjpyPL 
(transversion) Nru;j;jy; my;yJ ePf;Fjy; rLjpkhw;wk; vd;gJ 
epA+f;spNahilL ,izfspd; Nru;j;jy; my;yJ ePf;Fjy; kw;Wk; fhu 
,iz Nru;j;jy; my;yJ ePf;Fjy; vdTk; miof;fg;gLfpwJ.  $l;lhf> 
,e;j epfo;Tfs; midj;Jk; ,d;nly; rLjpkhw;wk; (indel mutation) 
(Insertion-deletion) vdf; Fwpg;gplg;gLfpwJ. 
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• gjpyPL rLjpkhw;wk; my;yJ ,d;nly; rLjpkhw;wq;fs; kugZf;fspd; 

kuGr;nra;jp ngau;Tfisg; ghjpf;fpd;wd.  ,jd; mbg;gilapy; gy;NtW 
tifahd rLjp khw;wq;fs; fPNo nfhLf;fg;gl;Ls;sd. 

 
• xU mkpNdh mkpyj;jpw;fhd xU kuGf;Fwpapid (codon) mNj mkpNdh 

mkpyj;jpw;fhd NtnwhU kuGf;Fwpadhf khw;wpaikf;fg;gLk; rLjpkhw;wk; 
xj;j my;yJ mikjpahd rLjpkhw;wk; (synonymous or Silent) vd;W 
miof;fg;gLfpwJ.  xU mkpNdh mkpyj;jpw;fhd xU kuGf;Fwpapid 
NtnwhU mkpNdh mkpyj;jpw;fhd kuGf;Fwpadhf khw;wpaikf;fg;gLk; 
rLjpkhw;wk; jtWjyhfg; nghUs;gLk; my;yJ xj;jpyhr; rLjpkhw;wk; 
(Missense or non-synonymous mutation) vd;w miof;fg;gLfpwJ.  xU 
mkpNdh mkpyj;jpw;fhd kuGf;Fwpad; KbT my;yJ epWj;Jf; Fwpadhf 
khw;wkilAk; rLjpkhw;wk; nghUSzu;j;jhj rLjpkhw;wk; (Nonsense 
mutation) vd;W miof;fg;gLfpwJ. 

 
Gs;sp rLjpkhw;wj;jpd; tiffs; 
 

xU DNA tpy; xU fhu ,iz Nru;j;jy; my;yJ ePf;Fjyhy; 
kuGr;nra;jpg;ngau;T fl;likg;Gfis khw;wg;gLtjd; tpisthy; ,ay;ghd 
Gujj;jpd; mikg;g kw;Wk; nray;ghL ,of;fg;gLtJ fl;l efu;T 
rLjpkhw;wk; (Frame shift mutation) vd;W miof;fg;gLfpwJ. 
 
rLjpkhw;wf; fhuzpfs; (mutagenic agents) 
 

• kugZ rLjpkhw;wj;ij cz;lhf;Fk; fhuzpfs; rLjpkhw;wf; fhuzpfs; 
my;yJ rLjpkhw;wpfs; (Mutagens) vd;w miof;fg;gLfpwJ.  ,it 
,uz;L tifg;gLk;> ,aw;gpa rLjpkhw;wpfs; kw;Wk; Ntjpa 
rLjpkhw;wpfs;.  Ky;yu; (1927) vd;gtuhy; LNuhNrh/gpyhtpy; Kjd; 
Kjyhf ,aw;gpa rLjpkhw;wpia fz;lwpe;jhu;. 

 
,aw;gpa rLjpkhw;wpfs; (physical mutagents) 
 

• mwptpaywpQu;fs; gy;NtW jhtuq;fs; kw;Wk; tpyq;Ffspy; 
rLjpkhw;wq;fis Vw;gLj;j ntg;gepiy kw;Wk; fjpu;tPr;Rfshd X-
fjpu;fs;> fhkh fjpu;fs;> My;/gh fjpu;fs;> gPl;lh fjpu;fs;> ePA+l;uhd;fs;> 
fh];kpf; fjpu;fs;> fjpupaf;f khw;wpaq;fs; GwCjhf;fjpu;fs; 
Mfpatw;iwg; gad;gLj;Jfpd;wdu;. 

 
• ntg;gepiy: ntg;gepiy mjpfupf;Fk; nghOJ rLjpkhw;wj;jpd; tPjKk; 

mjpfupf;fpd;wJ.  ntg;gepiy mjpfupf;Fk; nghOJ ,uz;L DNA 
epAf;spNahilLfSf;F ,ilNa cs;s i`l;u[d; gpizg;Gfs; 
cilf;fg;gl;L ,ul;bj;jy; (replication) gbahf;fk; epfo;Tfisg; 
ghjpf;fpd;wd. 
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• fjpu;tPr;Rfs;: fz;ZW epwkhiyia tpl kpd;fhe;j epwkhiyahdJ 
FWfpa kw;Wk; ePskhd miyePsq;fisf; nfhz;l fjpu;fisf; 
nfhz;Ls;sJ.  ,it madpahf;Fk; kw;Wk; madpahf;fhj 
fjpu;tPr;Rfshf tifg;gLj;jg;gLfpd;wd.  madpahf;Fk; kw;Wk; 
madpahf;fhj fjpu;tPr;Rfshf tifg;gLj;jg;gLfpd;wd.  madpahf;Fk; 
fjpu;tPr;Rfspd; FWfpa miy ePsk; kw;Wk; mZtpYs;s vyf;l;uhd;fis 
madpahf;fg; NghJkhd mjpf Mw;wiyf; nfhz;Ls;sJ.  X-fjpu;fs;> 
fhkh fjpu;fs;> My;/gh fjpu;fs;> gPl;lh fjpu;fs; kw;Wk; fh];kpf; 
fjpu;fs; Nghd;w fjpu;tPr;RfSf;F cl;gLj;jg;gl;l nry;fspYs;s 
FNuhNkhNrhk;fisAk; FNuhNkhbl;;fisAk; cilf;fpwJ.  
(FNuhNkhNrhk; rLjpkhw;wk;)> madpahf;fhj fjpu;tPr;rhd UV fjpu;fs; 
ePz;l miyePsq;fisAk;> Fiwthd Mw;wiyAk; nfhz;litahFk;.  
mit madpahf;Fk; fjpu;tPr;Rfis tplf; Fiwe;j CLUtf; $ba 
jpwd; nfhz;lit.  Nkw;Gwr; rt;TfSf;F mUfhikapy; cl;fU 
nfhz;l xU nry; Ez;Zapupfs;> tpj;Jfs;> kfue;jj;Jfs;fis 
fjpupaf;fj;jpw;F cl;gLj;jg; gad;gLfpwJ. 

 
rhu;gjp nrhNdhuh (Sharbati Sonara) 
 

• nkf;rpfd; tifapypUe;J (nrhNdhuh-64) fhkh fjpu;tPr;rpd; %yk; 
cUthf;fg;gl;l rLjpkhw;w NfhJik tif rhu;gjp nrhNdhuh MFk;.  
,J Kidtu; M.S.  Rthkpehjd; kw;Wk; mtuJ FOtpduhy; 
cUthf;fg;gl;lJ.  ,tu; ,e;jpag; gRikg; Gul;rpapd; je;ij (Father of 
Indian green revolution) vd miof;fg;gLfpwhu;. 

 
Mkzf;F mUzh (Castor Aruna) 
 

• Mkzf;F jhtuj;jpd; rLjpkhw;w tifNa Mkzf;F mUzh MFk;.  
,it Mkzf;F tpijfspy; ntg;g epA+l;uhd;fisr; nrYj;jp  Kd; 
Kjpu;;r;rpailaj; J}z;lg;gLfpd;wd.  (270 ehl;fspy; Kjpu;r;rpahFk; 
rhjhuz Mkzf;F> ,jd; %yk; 120 ehl;fspy; Kjpu;fpd;wd). 

 
Ntjpa rLjpkhw;wpfs; (Chemical Mutagens) 
 

• Ntjp nghUl;fspd; %yk; Jz;lg;gLk; rLjpkhw;wq;fs; Ntjpa 
rLjpkhw;wpfs; vd;W miof;fg;gLfpwJ.  mitahtd> fLF thA 
(mustard gas), iel;u]; mkpyk;> vj;jpy; kw;Wk; nkj;jpy; kPj;Njd; 
ry;NghNdl; (EMS kw;Wk; MMS), vj;ijy; A+upj;Njd;> khf;d]; cg;G> 
/ghu;khy;bi`L> ,Nahrpd; kw;Wk; ve;j;Nuhrpd; vLj;Jf;fhl;L: iel;u]; 
Mf;i]L DNA tpd; iel;u[d; fhu ,izfspy; ,ul;bj;jy; kw;Wk; 
gbnaLj;jypy; khw;w ,ilA+W Vw;gLj;Jfpd;wd.  ,jdhy; kuGr; 
nra;jpngau;tpd; NghJ KOikaw;w> FiwAila ghypngg;ilLfs; 
cUthf;fg;gLfpd;wd. 
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,iz rLjpkhw;wpfs; (Co-mutagens) 
 

• rpy Ntjpay; Nru;kq;fs; mjw;Fwpa rLjpkhw;wp gz;Gfisg; 
ngw;wpUf;fhky; kw;w rLjpkhw;wpfNshL Nru;e;J mjd; jpwid 
mjpfupj;jhy; mit ,iz rLjpkhw;wpfs; vd;W miof;fg;gLfpwJ.   
vLj;Jf;fhl;L: m];fhu;gpf; mkpyk;> i`l;u[d; nguhf;i]L %yk; Vw;gLk; 
ghjpg;ig mjpfg;gLj;JfpwJ.   

 
• ,JNghy; fh/gPd;> kPNjhl;nuf;N~l;bd; er;Rj;jd;ikia mjpfkhf;FfpwJ. 
 

• Kjy; cyfg;Nghupy; ,urhad MAjkhff; fLF thA (Mustard gas) 
(ilFNshNuh vj;jpy; ry;igL) gad;gLj;jg;gl;lJ. 
 

• X-fjpu;fisf; nfhz;L> gog;G+r;rpapy; H J Ky;yu; (H J Muller – 1928) 
vd;gtu; Kjd; Kjyhfr; rLjpkhw;wj;jpid J}z;bdhu;. 

 
 

• X-fjpu;fs; kw;Wk; fhkh fjpu;fs; %yk; L J ];Nll;yu; (L.j. Stadler) 
vd;gtu; jhtuq;fspy; Vw;gLk; J}z;lg;gLk; rLjpkhw;wj;ij mwptpj;jhu;. 
 

• Ntjpa rLjp khw;wf; nray;Kiwia C. mAu;Ngf; (C. Auerback – 1944) 
vd;gtu; Kjd; Kjypy; ntspapl;lhu;. 

 
FNuhNkhNrhk;fspd; rLjpkhw;wk; (Chromosomal mutations) 
 

• FNuhNkhNrhk;fspd; mikg;G kw;Wk; vz;zpf;ifapy; cz;lhFk; 
khw;wq;fs;> xU nry;ypd; kugZ njhifaj;jpy; kpfg;ngupa khw;wj;ij 
Vw;gLj;JfpwJ.  ,e;j kpfg; ngupa khw;wq;fNs FNuhNkhNrhk; 
rLjpkhw;wq;fs; my;yJ FNuhNkhNrhk; gpwo;r;rpfs; (Chromosomal 
aberrations) vdf; fUjg;gLfpwJ.  xU kugZtpw;Fs; eilngWk; 
khw;wkhdJ> kugZ rLjpkhw;wk; vdTk; mjpf kugZf;fisf; nfhz;l 
FNuhNkhNrhk; gFjpapy; eilngWk; khw;wkhdJ FNuhNkhNrhk; rLjp 
khw;wk; vdTk; miof;fg;gLfpwJ.  ,it Ez;Nzhf;fp Ma;T> kugZ 
gFg;gha;T my;yJ ,uz;bd; %ykhfNth fz;lwpa KbAk;.  khwhf 
kugZ rLjpkhw;wj;ij Ez;Nzhf;fp Ma;T %yk; fz;lwpa ,ayhJ.  
FNuhNkhNrhk; rLjpkhw;wk; ,U tiffshfg; gpupf;fg;gLfpwJ.  
FNuhNkhNrhk;fspd; vz;zpf;ifapy; Vw;gLk; khw;wq;fs; kw;Wk; 
FNuhNkhNrhk; mikg;gpy; Vw;gLk; khw;wq;fs;. 

 
I. FNuhNkhNrhk; vz;zpf;ifapy; Vw;gLk; khw;wq;fs; 
 

• capupdq;fspd; xt;nthU nry;fspYk; fhzg;gLk; FNuhNkhNrhk;fspd; 
vz;zpf;if epiyahdJ.  Mdhy; rpw;wpdj;jpw;Nfw;g ,it khWgLk;.  
,Ug;gpDk;> rpy jhtu kw;Wk; tpyq;F rpw;wpdq;fspy; xNu 
vz;zpf;ifapyhd FNuhNkhNrhk;fisg; ngw;wpUe;jhYk; $l xNu 
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khjpupahd gz;Gfisf; nfhz;bUf;fhJ.  vdNt FNuhNkhNrhk;fspd; 
vz;zpf;if rpw;wpdj;jpd; gz;gpiz kw;nwhU rpw;wpdj;jpypUe;J 
NtWgLj;Jtjpy;iy Mdhy; FNuhNkhNrhkpy; fhzg;gLk; kuGg;nghUspd; 
(kugZ) jd;ikNa rpw;wpdj;jpd; gz;gpiz epu;zapf;fpwJ. 

 
• ,aw;ifapNyNa rpy rkak; clyr; nry;fspd; FNuhNkhNrhk; 

vz;zpf;ifapy; Nru;j;jy; my;yJ ePf;Fjyhy; jdpj;j my;yJ mbg;gil 
njhFjp FNuhNkhNrhk;fspy; khw;wk; Vw;gLfpwJ.  ,e;j epiyf;Ff; 
FNuhNkhNrhk; vz;zpf;ifapy; gpwl;rpfs; (numerical chromosomal 
aberrations) my;yJ kbak; (ploidy) vd;w ngau;.  kbak; ,U 
tifg;gLk;. 

 
i. ,Ukba njhFjpf;Fs; jdpf; FNuhNkhNrhk;fshy; Vw;gLk; kbak; 

(nka;apyhkbak;). 
 

ii. FNuhNkhNrhk;fspd; nkhj;jj; njhFjpahy; Vw;gLk; kbak; (nka;kbak;) 
(glk;) 
 

iii.  ,Ukba njhFjpapy; xd;W my;yJ mjw;F Nkw;gl;l 
FNuhNkhNrhk;fis Nru;j;jy; my;yJ ePf;Fjy; khw;wj;jpdhy; Vw;gLk; 
epiyahFk;.  nka;apyhkbak; nfhz;bUf;Fk; capupfSf;F 
nka;apyhkba capupfs; my;yJ khw;Wkba capupfs; (Heteroploidy) 
vd;W ngau;.  ,J ,U tifg;gLk;.  kpF kbak; kw;Wk; Fiw kbak;. 
 

kbaj;jpd; tiffs; 

 
 
1. kpF kbak; (Hyperploidy) 
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• ,Ukbaj; njhFjp FNuhNkhNrhk;fspy; xd;W my;yJ Nkw;gl;l 
FNuhNkhNrhk;fs; mjpfupj;Jf; fhzg;gLk; epiyf;F kpFkbak; vdg;gLk;.  
,Ukba njhFjp FNuhNkhNrhk;fSf;F ilNrhkp (Disomy) vdf; 
fUjg;gLfpwJ.  kpFkbak; %d;W tiffshfg; gpupf;fg;gLfpwJ.  mit 
gpd;tUkhW. 

 
m) biuNrhkp (Trisomy) 

 

• ,Ukba FNuhNkhNrhk; njhFjpapy; xU FNuhNkhNrhk; mjpfupj;Jf; 
fhzg;gLk; epiy vspa biuNrhkp (2n+1) vdg;gLk;. gpshf;];yP (1910) 
vd;gtu; lhl;Luh ];l;uhNkhdpak; jhtuj;jpy; ([pk;rd; fis) biuNrhkp 
epiyapidf; fz;lwpe;jhu;.  gpd;du; epf;Nfhl;bahdh> igrk; kw;Wk; 
<NdhjPuh Nghd;w jhtuq;fspy; fz;lwpag;gl;lJ.  rpy rkaq;fspy; ,U 
ntt;NtW FNuhNkhNrhk; ,izfspypUe;J ,U jdpf; FNuhNkhNrhk;fs; 
rhjhuz ,Ukba njhFjp FNuhNkhNrhk;fSld; mjpfupj;Jf; fhzg;gLk; 
epiy ,ul;il biuNrhkp (2n+1+1) vd;W miof;fg;gLfpwJ. 

 
M) nll;uhNrhkp (Tetrasomy) 

 

• xU ,iz my;yJ ,uz;L ,iz FNuhNkhNrhk;fs; ,Ukba 
njhFjpAld; mjpfupj;Jf; fhzg;gLk; epiyfs; KiwNa nll;uhNrhkp 
(2n+2) kw;Wk; ,ul;il nll;uhNrhkp (2n+2+2) vd miof;fg;gLfpwJ.  
NfhJikapy; midj;J tpjkhd nll;uhNrhkpfSk; fhzg;gLfpwJ. 

 
,) ngz;lhNrhkp (Pentasomy) 

 

• ntt;NtW FNuhNkhNrhk; ,izfspypUe;J %d;W jdpj;j 
FNuhNkhNrhk;fs; ,Ukba njhFjpAld; mjpfupj;Jf; fhzg;gLtJ 
ngz;lhNrhkp (2n+3) vd miof;fg;gLfpwJ.  

 
2. Fiwkbak; (Hypoploidy) 
 

• xU nry;ypy; cs;s ,Ukba njhFjpapypUe;J xd;W my;yJ  mjw;F 
Nkw;gl;l FNuhNkhNrhk;fs; ,of;fg;gl;lhy; Fiwkbak;  vdg;gLk;.  ,J 
,U tiffshfg; gpupf;fg;gLfpwJ.  mit 

 
m) khNdhNrhkp (Monosomy) 

 

• ,Ukba njhFjp FNuhNkhNrhk;fspypUe;J xU jdpf; FNuhNkhNrhk; 
,of;fg;gl;lhy; khNdhNrhkp (2n-1) vd miof;fg;gLfpwJ.  NkYk; ,uz;L 
my;yJ %d;W jdpj;j FNuhNkhNrhk;fs; ,of;fg;gl;lhy; KiwNa 
,ul;il khNdhNrhkp (Double monosomy) (2n-1-1) kw;Wk; %d;W 
khNdhNrhkp (Triple monosomy) (2n-1-1-1) vd miof;fg;gLfpwJ.  
,ul;il khNdhNrhkp jhtuq;fs; kf;fhr;Nrhsj;jpy; fz;lwpag;gl;Ls;sJ. 
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M) ey;ypNrhkp (Nullisomy) 

 

• xU ,iz xj;jpirT FNuhNkhNrhk;fs; my;yJ ,U ,iz xj;jpirT 
FNuhNkhNrhk;fs; ,Ukba njhFjpapypUe;J ,of;fg;gl;lhy; KiwNa 
ey;ypNrhkp (2n-2) kw;Wk; ,ul;il ey;ypNrhkp (Double Nullisomy) (2n-2-
2) vd miof;fg;gLfpwJ.  khNdhNrhkpf; jhtuq;fisj; jd; fyg;G 
nra;tjdhy; ey;ypNrhkp jhtuq;fis cUthf;f ,aYk;.  nghJthf 
,it ,we;J tpLfpd;wd. 

 
 (ii) nka;kbak; (Euploidy) 

 

• xU capupdj;jpy; xd;W my;yJ mjw;F Nkw;gl;l mbg;gil njhFjp 
FNuhNkhNrhk;fs; ngw;Ws;s jd;ikf;F nka;kbak; vd;W ngau;.  
nka;kbakhdJ xw;iwkbak;> ,Ukbak; kw;Wk; gd;kbak; vd 
tifg;gLj;jg;gLfpwJ.  xU capupdj;jpy; my;yJ clyr; nry;ypy; ,U 
njhFjp FNuhNkhNrhk;fis ngw;Ws;s jd;ikf;F ,Ukbak; (2n) 
vdg;gLfpwJ.  clyf; FNuhNkhNrhk;fspd; gFjpasT vz;zpf;if NfkPl; 
FNuhNkhNrhk;fspd; vz;zpf;ifiaf; Fwpg;gpLfpwJ.  ,J xUkbak;(n) 
vdg;gLfpwJ.  Fwpg;ghf xw;iwkbak; (monoploidy) (x) 
xUkbaj;jpypUe;J (haploidy) (n) NtWgLfpwJ.  vLj;Jf;fhl;lhfr; 
rhjhuzf; NfhJik jhtukhdJ gd;kbaj;jd;ikAld; (n`f;rhgpsha;b) 
$ba 2n=6x=72 FNuhNkhNrhk;fis nfhz;lJ.  ,jd; xUkba (n) 
FNuhNkhNrhk; vz;zpf;if 36> Mdhy; ,jd; xw;iw kba (x) 
FnuhNkhNrhk; vz;zpf;if 12MFk;.  MfNt xUkba kw;Wk; ,Ukbaj; 
jd;ikAila FNuhNkhNrhk;fis jiyKiw jiyKiwahf xj;j 
vz;zpf;ifapy; njhlu;r;rpahf epiyepWj;JfpwJ.  xU capupdk; 
gd;kbaj; jd;ikapy; cs;s NghJ kl;Lk; jhd; xw;iwkbaj; jd;ik 
NtWgLfpwJ.  xU cz;ikahd ,Ukbaj;jpy;> xw;iwkbak; kw;Wk; 
xUkba FNuhNkhNrhk; Mfpa ,uz;bd; vz;zpf;ifAk; xNu khjpupahff; 
fhzg;gLk;.  Mifahy; xw;iwkbakhdJ xUkbakhf ,Uf;f KbAk; 
Mdhy; xUkbaq;fs; midj;Jk; xw;iwkbakhf ,Uf;f KbahJ. 

 
gd;kbak; (Polyploidy)  
 

• xU capupdj;jpy; ,uz;bw;Fk; Nkw;gl;l mbg;gil njhFjp 
FNuhNkhNrhk;fis ngw;Ws;s jd;ikf;Fg; gd;kbak; vdg;gLfpwJ.  
%d;W> ehd;F> Ie;J my;yJ MW mbg;gil njhFjp FNuhNkhNrhk;fis 
ngw;Ws;sjw;F KiwNa Kk;kbak; (3x), ehd;kbak; (4x), Ik;kbak; (5x) 
kw;Wk; mWkbak; (6x) vd;W miof;fg;gLfpwJ.  nghJthfg; gd;kbak; 
jhtuq;fspy; rhjhuzkhff; fhzg;gLfpwJ.  Mdhy; tpyq;Ffspy; 
mupjhf cs;sj.  Gjpa jhtur; rpw;wpd cUthf;fj;jpw;Ff; FNuhNkhNrhk; 
njhFjpfspd; vz;zpf;if mjpfupg;G Kf;fpaf; fhuzpahFk;.  Mdhy; 
mjPj kbaj;jd;ik ,wg;gpidj; Njhw;Wtpf;Fk;.  gd;kbak; ,U 
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tiffshfg; gpupf;fg;gLfpwJ.  mit jd;gd;kbak; kw;Wk; 
may;gd;kbak;. 

 
1. jd;gd;kbak; (Autopolyploidy) 
 

• xU capupdj;jpy; ,uz;bw;Fk; Nkw;gl;l xUkba njhFjp 
FNuhNkhNrhk;fs; xNu rpw;wpdj;jpw;Fs; ,Ue;J ngwg;gl;lhy; jd;gd;kbak; 
vdg;gLk;.  ,it ,U tiffshfg; gpupf;fg;gLfpwJ.  mit 
jd;Kk;kbaq;fs; kw;Wk; jd; ehd;kbaq;fs;. 

 
• jd;Kk;kbaj; jhtuq;fs; jd;dila %d;W njhFjp 

kugZnjhifaj;jpid ngw;wpUf;fpwJ.  jd; ehd;kbak; kw;Wk; ,Ukba 
rpw;wpdf; fyg;G nra;tjdhy; ,itfisr; nraw;ifahf cUthf;f 
KbAk;.  ,itfs; FiwghLila NfkPl;Lfis cUthf;Ftjhy; mjPj 
kyl;Lj;jd;ik  ngw;Ws;sJ.  vLj;Jf;fhl;L: rhFgb nra;ag;gLk; thio 
nghJthf Kk;kbaq;fs; kw;Wk; ,Ukbaq;fis tpl tpijfsw;w ngupa 
fdpfisAilaJ.  ,Ukbaq;fis tpl Kk;kbg gPl;&l; mjpf msT 
ru;f;fiuiaAk; kw;Wk; Nkhy;LfSf;F (Moulds) vjpuhd jd;ikiaAk; 
ngw;Ws;sJ.  mUfk;Gy; (raNdhlhd; lhf;ilyhd;) xU ,aw;ifahd 
jd;Kk;kbak;> tpijfsw;w ju;G+rzp> Mg;gps;> gPl;&l;> jf;fhsp> thio 
Mfpait kdpjdhy; cUthf;fg;gl;l jd;Kk;kbaq;fshFk;. 

 
• jd;ehd;kbaj; jhtuq;fs; jd;Dila ehd;F njhFjp 

kugZnjhifaj;jpid ngw;wpUf;fpwJ.  ,Ukbaj; jhtuq;fspd; 
FNuhNkhNrhk;fis ,ul;bg;gila nra;tjpd; %yk; ,it 
J}z;lg;gLfpwJ.  vLj;Jf;fhl;L: iu> jpuhl;ir> Fjpiukrhy; (alfalfa), 
epyf;fliy> cUisf;fpoq;F kw;Wk; fh/gp 

 
2. may;gd;kbak; (Allopolyploidy) 
 

• ,U ntt;Ntwhd rpw;wpdq;fspypUe;J ,uz;L my;yJ mjw;F Nkw;gl;l 
mbg;gilj; njhFjp FNuhNkhNrhk;fisg; ngw;w capupdq;fSf;F 
may;gd;kbak; vd;W ngau;.  rpw;wpdj;jpw;fpilNaahd fyg;Gfshy; 
,jid cUthf;f KbAk;.  NkYk; Nfhy;r;rprpidg; gad;gLj;jp 
FNuhNkhNrhk; ,ul;bg;gila nra;tjhy; ,jd; tsj;jd;ik jf;f 
itf;fg;gLfpwJ.  neUq;fpa rpw;wpdq;fSf;fpilNa kl;Lk; 
may;gd;kbaj; jhtuq;fs; cUthf;fg;gLfpwJ. 
 

vLj;Jf;fhl;L:1 uhg;Ndhgpuh]pfh G.D. fhu;Ngnrd;Nfh (1927) u~;a 
kugpayhsu;> Ks;sq;fp (uhg;gd]; rl;ilt];> 2n=18) kw;Wk; Kl;ilNfh]; 
(gpuh]pfh xypNurpah> 2n=18) jhtuq;fisf; fyg;G nra;J Kjyhk; kfTr; 
re;jjpapy; (F1) kyl;Lj; jd;ik nfhz;l fyg;Gapupfis cw;gj;jp nra;jhu;.  
mtu; Kjyhk; kfTr; re;jjp (F1) kyl;Lj; jd;ik nfhz;l fyg;Gapupfis 
cw;gj;jp nra;jhu;.  mtu; Kjyhk; kfTr;re;jjp (F1) fspilNa 
FNuhNkhNrhk; ,ul;bg;G nra;Ak;NghJ mitfs; tskhdjhf  (fertile) 
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khwpd.  Ks;sq;fpj; jhtu NtUk; Kl;ilf;Nfh]; jhtu ,iyfisAk; 
nfhz;l KOj; jhtuKk; cz;zf;$bajhf ,Uf;Fk; vd mtu; 
vjpu;ghu;j;jhu;> Mdhy; mtupd; vjpu;g;ghu;g;gpw;F khwhf ,Ue;jjhy; ngupJk; 
Vkhw;wkile;jhu;.   
 
vLj;Jf;fhl;L:2 bupl;bNfy;> (Triticale) kdpjdhy; cUthf;fg;gl;l 
jhdpakhFk;.  kbaj;jd;ik mbg;gilapy; l;upl;bNfy; %d;W Kf;fpag; 
gpupTfshfg; gpupf;fg;gl;Ls;sJ. 
 
i. ehd;kbak;: ,Ukba NfhJik kw;Wk; iu jhtuq;fSf;F ,ilNaahd 

fyg;G 
 

ii. mWkbak;: ehd;kba NfhJik l;upbfk; bA+uk; (kf;Nuhdp NfhJik) 
kw;Wk; iu jhtuq;fSf;f ,ilNaahd fyg;G. 
 

iii. vz;kbak;: mWkba NfhJik l;upbfk; V];btk; (nuhl;b NfhJik) 
kw;Wk; iu jhtuq;fSf;F ,ilNaahd fyg;G. 

 
mWkba bupl;bNfy; fyg;G jhtukhdJ kf;Nuhdp NfhJik kw;Wk; iu 
jhtug; gz;Gfisf; nfhz;bUf;Fk;.  vLj;Jf;fhl;lhf> NfhJikapd; mjPjg; 
Gujr; rj;J jd;ikAk; iu jhtuj;jpd; mjpf mkpNdh mkpy iyrpidAk; 
xUq;Nf ngw;Ws;sJ.  Mdhy; ,J NfhJikapy; Fiwthf cs;sJ.  ,J 
fPo;f;fhZk; tpsf;fg;glk; %yk; $wg;gl;Ls;sJ (glk;). 

 
Nfhy;r;rpfk; Ml;lk;Ndy; (Colchicum autumnale) jhtu Ntu; kw;Wk; fe;jk; 
(corm) Mfpatw;wpypUe;J gpupj;njLf;fg;gLk; My;fyha;L Nfhy;r;rprpd; MFk;.  
jhtu tsu;Edpfspy; Fiwe;j nrwptpy; gad;gLj;Jk;NghJ gd;kbaj;ij 
J}z;LfpwJ.  Mr;rupa%l;Lk; tpjkhff; Nfhy;r;rpfk;  vDk; %yj; 
jhtuj;jpy; vjpu;Nfhy;r;rprpd; ,Ug;gjhy; vt;tpjg; ghjpg;Gk; Vw;gLtjpy;iy. 

 
kbaj;jpd; Kf;fpaj;Jtk; 
 

• ,Ukbaj; jhtuq;fis tplg; gy gd;kbaj; jhtuq;fs; mjpf 
tPupaj;Jld; mjpf jftikg;GlDk; fhzg;gLk;. 
 

• ngUk;ghyhd myq;fhuj; jhtuq;fs; jd;ehd;kbaj; jhtuq;fs; MFk;.  
,it ,Ukbaj; jhtuq;fis tpl ngupa kyu; kw;Wk; ePz;l kyUk; 
fhyj;ijf; nfhz;bUf;Fk;. 
 

• mjpfg;gbahd ePu; rj;jpidf; nfhz;bUg;gjdhy; jd;gd;kbaj; 
jhtuq;fs; mjpf capu; vilia (fresh weight) ngw;Ws;sJ.  
 

• nka;apyh kbaj; jhtuq;fs; NtWgl;l FNuhNkhNrhk;fspy; ,og;G 
kw;Wk; Nru;g;gpd; Gwj;Njhw;w tpisTfisj; jPu;khdpf;f gad;gLfpd;wd. 
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• gy MQ;[pNah];ngu;k; jhtuq;fs; may; gd;kbak; nfhz;lit.  
mitfs; gupzhkj;jpy; Kf;fpag; gq;fhw;WfpwJ. 

 
II. FNuhNkhNrhk; mikg;gpy; khw;wq;fs; (FNuhNkhNrhk; mikg;gpy; gpwo;r;rp) 
 
• mikg;G khWghLfs; fhuzkhff; FNuhNkhNrhk; gFjp Nru;j;jy; 

my;yJ ePf;Fjyhy; kugZf;fspd; kW xOq;F miktpw;Ff; 
FNuhNkhNrhk; mikg;G gpwo;r;rp vd;W miof;fg;gLfpwJ.  ,J 
madpahf;Fk; fjpu;tPr;R my;yJ Ntjp $l;Lg; nghUs;fshy; 
Vw;gLfpwJ.  FNuhNkhNrhkpy; Vw;gLk; gpsT kw;Wk; kW,izT 
mbg;gilapy; gpwo;r;rpfspd; ehd;F tiffisf; fPo;f;fhZk; ,U 
gpupTfshf tifg;gLj;jg;gl;Ls;sJ. 

 
m) kugZ miktpl vz;zpf;ifapy; khw;wq;fs; 
  
 1. ePf;fk; my;yJ FiwghL 
 2. ,ul;bg;ghjy; my;yJ kPSUthjy; 
 
M) kugZ miktpl tupirapy; Vw;gLk; khw;wq;fs; 
 
 3. jiyfPo;j; jpUg;gk; 
 4. ,lk;ngau;jy; 
 
1. ePf;fk; my;yJ FiwghL (Deletion of Deficiency) 
 

• FNuhNkhNrhkpd; xU gFjp ,og;G Vw;gbd; mJ ePf;fk; vdg;gLk;.  
FNuhNkhNrhk; gFjpapy; gpsT Vw;gLk; gFjpiag; nghWj;J Edp epf;fk; 
kw;Wk; ,ilg;gl;l ePf;fk; vdg;gLk;.  Ntjpg;nghUs;fs;> kUe;Jfs; 
kw;Wk; fjpu;tPr;Rfshy; ,J epfo;fpwJ.   LNuhNrh/gpyh kw;Wk;  
kf;fhr;Nrhsj;jpy; ,J fhzg;gLfpwJ (glk;).  ePf;fk; ,U tifg;gLk;. 

 
i. Edp ePf;fk;: xU FNuhNkhNrhkpd; VNjDk; Kidapy; xU gpstpdhy; 

Vw;gLtJ. 
 

ii. ,ilg;gl;l ePf;fk;: ,ilg;gFjpapy; ,U ,lq;fspy; gpsT Vw;gl;L 
,ilg;gFjpia ,oe;J Edp gFjpfspd; kW ,izT Vw;gLfpwJ. 

 
• ghypBd; FNuhNkhNrhk; kw;Wk; Fd;wy; gFg;gpd; ghf;fpBd; epiyapd; 

NghJ ,t;tpU ePf;fq;fSk; fhzg;gLfpwJ.  FNuhNkhNrhk;fs; 
,izNru;jypd; NghJ ,ay;ghd FNuhNkhNrhkpd; ,izah 
tisaj;jhy; cUthfpwJ. 

 
• ,t;tif tisTfSf;Ff; FiwghLfSila tisTfs; (deficiency 

loops) kw;Wk; ,tw;iwf; Fd;wy; gFg;gpd; GNuhNg]; epiyapd;NghJ 
fhzyhk;.  mjpfg;gbahd ePf;fq;fs; ,wg;G tpistpw;F toptFf;Fk;. 
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2. ,ul;bg;ghjy; my;yJ kPSWthjy; (Duplication or Repeat) 
 

• xNu tupirapyhd kugZf;fs; xU FNuhNkhNrhkpy; xd;Wf;Fk; Nkw;gl;l 
,lj;jpy; ,lk; ngWtjw;F ,ul;bg;ghjy; vdg;gLk;.  ,ul;bg;ghjypdhy; 
rpy kugZf;fs; ,uz;bw;Fk; Nkw;gl;l efy;fshf cs;sd.  ,J 
Kjypy; gpupl;[]; (1919) vd;gtuhy; LNuhNrh/gpyh tpy; Kjd;Kjypy; 
fz;lwpag;gl;lJ.  NkYk; vLj;Jf;fhl;Lfshf kf;fhr;Nrhsk; kw;Wk; 
gl;lhzp.  ,J %d;W tiffshf cs;sd. 

 
I. njhlu;e;jpize;j ,ul;bg;ghjy; (Tandem duplication)  

• FNuhNkhNrhk;fspd; ,ul;bg;gile;j gFjp cldbahf mjd; ,ay;ghd 
gFjpf;Fg; gpd; mNj tupirapy; miktjhFk;. 

 
II. jiyfPo; njhlu;e;jpize;j ,ul;bg;ghjy; (Reverse tandem duplication) 

• FNuhNkhNrhk;fspd; ,ul;bg;gile;j gFjp cldbahf mjd; ,ay;ghd 
gFjpf;Fg; gpd; kugZ njhlu; tupir jiyfPohf miktjhFk;. 

 
III. ,lk; khwpa ,ul;bg;ghjy; (Displaced duplication) 

• FNuhNkhNrhk;fspd; ,ul;bg;gile;j gFjp mjd; ,ay;ghd gFjpf;Fr; 
rw;Wj; njhiytpy; mNj tupirapy; miktjhFk;. 

 
jiyfPo;j; jpUg;gk; (inversion) 
 

• xU FNuhNkhNrhkpy; cs;s kugZf;fs; 180° Nfhzj;jpy; jiyfPohf 
khw;wg;gLfpwJ.  ,jpy; ,uz;L ,lq;fspy; gpsTgl;L kW ,izT 
eilngWfpwj.  ,e;epiyapd; NghJ vt;tpj MjhaKk; ,og;Gk; 
Vw;gLtjpy;iy.  Mdhy; kugZ tupirapy; kW xOq;fikT 
eilngWfpwJ.  jiyfPo;j; jpUg;gj;ij Kjd; Kjypy; ];lu;tz;l;(1926) 
vd;gtuhy; LNuhNrh/gpyhtpy; fz;lwpag;gl;lJ.  jiyfPo;j; jpUg;gk; ,U 
tifg;gLk;.  mit ghuhnrd;l;upf; jiyfPo;j; jpUg;gk;> ngupnrd;l;upf; 
jiyfPo;j; jPUg;gk; (glk;). 

 
i. ghuhnrd;l;upf; jiyfPo;j; jpUg;gk; (paracentric inversion): 

nrd;l;Nuhkpau; my;yhj gFjpapy; jiyfPo;j; jpUg;gk; eilngWjy; 
 

ii. ngupnrd;l;upf; jiyfPo;j; jpUg;gk; (pericentric inversion) 
nrd;l;Nuhkpau; cs;s gFjpapy; jiyfPo;j; jpUg;gk; eilngWfpwJ. 
 

jiyfPo;j; jpUg;gk; gupzhkj;jpy; Gjpa rpw;wpdq;fs; Njhd;w toptFf;fpwJ.   
 
4. ,lk;ngau;jy; (Translocation) 
 

• xj;jpirT my;yhj FNuhNkhNrhk;fSf;fpilNa FNuhNkhNrhk; Jz;Lfs; 
gupkhw;wk; eilngWtjhy; ,lk;ngau;jy; vd;W miof;fg;gLk;.  
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,lk;ngau;jiyf; FWf;Nfw;wj;Jld; Fog;gj;ij Vw;gLj;jpf; nfhs;sf; 
$lhJ.  Vnddpy; FWf;Nfw;wj;jpy; xj;jpirT FNuhNkhNrhk;fSf;F 
,ilNa kuGg; nghUs; gupkhw;wk; nra;ag;gLfpwJ.  ,lk;ngau;jypy; 
xj;jpirT my;yhj FNuhNkhNrhk;fSf;F ,ilNa FNuhNkhNrhk; 
Jz;Lfs; gupkhw;wk; nra;ag;gLfpwJ.  ,it %d;W tifg;gLk;. 

 
i. vspa ,lk;ngau;jy; (Simple translocation) 
 

• xU FNuhNkhNrhkpy; kl;Lk; xU gpsT Vw;gLfpwJ.  gpsTgl;l Jz;L 
xj;jpirT my;yhj FNuhNkhNrhkpd; xU Kidapy; ,izfpwJ.  ,J 
kpf mupjhf eilngWk;. 

 
ii.  efu;T ,lk;ngau;jy; (Shift translocation) 
 

• xU FNuhNkhNrhkpd; gpsTgl;l Jz;L xj;jpirT my;yhj 
FNuhNkhNrhkpd; ,ilr;nrUfyhf ,izfpwJ. 

 
iii.  gupkhw;w ,lk;ngau;jy; (Reciprocal translocation) 
 

• ,J ,U xj;jpirT my;yhj FNuhNkhNrhk;fSf;F ,ilNa 
FNuhNkhNrhk; Jz;Lfs; gu];gug; gupkhw;wkiltjhFk;.  ,J Kiwaw;w 
FWf;Nfw;wk; (illegitimate crossing over)  vdTk; miof;fg;gLk;.  ,J 
kPz;Lk; ,U tiffshfg; gpupf;fg;gl;Ls;sd (glk;). 

 
m) xj;jgz;gpizT ,lk;ngau;jy; (Homozygous translocation) 
 

• ,lk;ngau;jypy; ,uz;L ,izfspd; ,uz;L FNuhNkhNrhk;fSk; gq;F 
nfhs;fpwJ.  ,uz;L xj;jpirT FNuhNkhNrhk;fspd; ,lk;ngau;e;j gFjp 
xNu khjpupahf ,Uf;Fk;. 

 
M) khw;Wg;gz;gpizT ,lk;ngau;jy; (Heterozygous translocation) 
 
• xt;nthU ,iz xj;jpirT FNuhNkhNrhk;fspd; xNu xU FNuhNkhNrk;  

kl;Lk; ,lk; ngau;jypy; gq;F nfhs;fpwJ.  kw;w xU FNuhNkhNrhk; 
,ay;ghd epiyapy; cs;sJ. 

 
rpw;wpd cUthf;fj;jpy; ,lk;ngau;jy; Kf;fpag; gq;fhw;WfpwJ. 

 
jhtuq;fspy; DNA tsu;rpij khw;wk; (Metabolism in plants) 
 

• capupdq;fspd; ngU%yf;$Wfspy; kuGrhu; nra;jpfspd; fsQ;rpakhfj; 
jpfOk; DNA jdpj;Jtkhd kw;Wk; ikag;nghUshf mike;Js;sJ.  
kuGrhu; nra;jpfisr; Nrkpj;Jitf;f> xU mjpraj;jf;f mikg;ghf 
DNA jpfo;tjhy;> mjd; ,ul;bg;G> gOJghu;f;fg;gLjy;> 
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kWNru;f;ifailjy; Nghd;w epfo;Tfs; mwpe;J nfhs;Sjy; kpf 
mtrpakhFk;. 

 
• ,it midj;Jk; xUq;Nf DNA tsu;rpijkhw;wk; vd 

miof;fg;gLfpwJ.  ,ijg;gw;wpr; RUf;fkhf ,dpf; fhz;Nghk;. 
 
• DNA ,ul;bg;G (DNA Replication):  ,e;epiyapd;NghJ DNA-tpd; 

<upio gpuptile;J> xt;nthU jha; ,ioapypUe;Jk;  mjw;F cfe;j 
fpis ,io cUthf;fg;gLfpwJ.  ,e;j ,ul;bg;G ghjp jf;fitj;Jf; 
nfhs;Sk; ,ul;bg;G KiwahFk;.  mjhtJ Nra; DNA –fshfj; 
Njhd;Wk; ,uz;L ,iofspy; xd;W GjpajhfTk;> kw;nwhd;W jha; DNA-
apd; ,ioiaAk; ngw;wpUg;gNj ,jw;Ff; fhuzkhFk;. 

 
• DNA gOJ  ePf;fk; (DNA Repair):  midj;J capupdq;fspYk; 

mtw;wpd; kugZ njhifak; epiyj;jjd;ik ngw;Ws;sJ? 
mt;Tapupdq;fspd; ePbj;j tho;tpw;F DNA vt;thW cjTfpwJ? capu; 
tho;tjw;fhd Njitfs; midj;JapupfspYk; Ngzg;gLfpwJ.  
capupdq;fs; G+kpapy; epiyj;jpUf;fj; Njitfs; vd;ndd;d? NkYk; 
mit epiyg;ngw;wpUf;f mj;jpahtrpaq;fs; ahJ? 

 
• DNA jdpj;Jtk; tha;e;jJ.  Vnddpy; gOJePf;Fjy; Kiwik ,jpy; 

kl;LNk fhzg;gLfpwJ.  CW tpistpf;Fk; rLjpkhw;wq;fs; epfOk;NghJ 
mij mwpe;J jhNd gOJePf;fpf; nfhs;Sk; mjpraf;fj;jf;f  
%yf;$whf DNA jpfo;fpwJ.  Rw;Wr;#oy; fhuzpfs; my;yJ 
,aw;ifapy; capupdq;fspd; cs;shu;e;j epfo;Tfspdhy; Njhd;Wk; 
mghafukhd Nru;kq;fs; Nghd;wtw;why;> DNA –fspy; gOJfs; 
Vw;gLfpd;wd.  rpy Gujq;fs; kw;Wk; nehjpfspd; cjtpahy; ,it 
mt;tg;NghJ ePf;fg;gLtjd; %yk; rupnra;ag;gl;L DNA  
kPl;nlLf;fg;gLfpwJ.  ,e;jg; gOJ ePf;fk; nray;fNs capupfspd; 
kugZ njhifaj;ij epiyahfj; jf;;f itf;f cjTfpd;wd.  
kugZj;njhif er;R mOj;jq;fisg; gOJghu;f;Fk; tpjkhf DNA 
nray;gLfpwJ. 

 
jhtuq;fs; tpyq;fpdq;fisg;Nghy;> ,lu;ghLfspypUe;J cldbahf 
,lk;ngau;e;J xJq;f ,ayhjit.  ,Ug;gpDk; ehs; KOtJk; #upa 
xspapy; epd;W thOk;  mit xspapd; rpy ghjf tpisTfspypUe;J 
vt;thW jg;gpj;Jf; nfhs;fpd;wd? 
 
#upa xspapd; Gw Cjhf; fjpu;fs; DNA-apy; ijkpd; ,ul;il ,iztpfs; 
Njhd;wr; nra;J ghjfkhd tpisTfis Vw;gLj;jyhk;.  Mdhy; 
jhtuq;fspy; cs;s /Nghl;NlhiyNa]; vd;w nehjp ,e;j ,ul;ilf; 
fpisfisj; jfu;j;J ,ay;Gepiyf;F DNA %yf;$Wfs; khw cjTtJ 
Fwpg;gplj;jf;fJ. 
 
kWNru;f;if (Recombination): 
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• xU DNA  %yf;$wpd; cs;shfNth my;yJ DNA 
%yf;$WfSf;fpilapNyh kuGr; nra;jpfs; khw;wpf; nfhs;sg;gLtJ 
kWNru;f;if nray; vd;w nraypdhy; rhj;jpakhfpwJ.  Fd;wy; 
gFg;gpd;NghJ xj;jpirT FNuhNkhNrhk; ,izfSf;fpilNa FWf;Nfw;wk; 
vd;w nray; %yk; ,J epfo;fpwJ.  FWf;Nfw;wj;jpd;NghJ epfOk; ,e;jf; 
FNuhNkhNrhk; gupkhw;wr;nraiy> Kd; gapd;w tFg;Gfspy; 
gbj;jpUg;gPu;fs;.  FNuhNkhNrhk;fis mikf;Fk; DNA-tpd; 
ghypepA+f;spNahill; ,io Jz;bf;fg;gl;L> kW ,izT epfo;tJ 
%yf;$W mstpy; epfOk; kWNru;f;ifr; nrayhFk;. 

 
nka;Al;fU capu;fspy; (A+fhupNahl;Lfspy;) DNA ,ul;bg;G  
 
• DNA-apd; epA+f;spNahill; njhlu; tupirapy; xU Fwpg;gpl;l 

,yf;fpypUe;J mjd; ,ul;bg;G njhlq;FfpwJ.  ,J ,ul;bg;G njhlq;Fk; 
,yf;F vdg;gLfpwJ.  nka;Al;fU capupfspd; DNA-tpy; xd;wpw;F 
Nkw;gl;l ,ul;bg;G ,yf;Ffs; fhzg;gLfpd;wd.  vLj;Jf;fhl;lhf> 
rf;fhNuhiknr]; nru;tPrpNa vd;w <];l; G+Q;irapy; Vwj;jho 400 
njhlf;f ,yf;Ffs; ,Ug;gjhf mwpag;gl;Ls;sJ.  gjpdhd;F ntt;NtW 
tifahd Gujq;fspd; njhFg;G mlq;fpa ,ul;bg;G Kd;Ndhbj; njhFg;G 
(prereplication complex – preRC) xd;W ,ul;bg;G ,yf;fpy; 
njhFf;fg;gl;Lg; gpd;du; ,ul;bg;G epfo;j;jg;gLfpwJ.  ,j;njhFg;gpy; MW 
Gujq;fs; mlq;fpa gFjp nka;Al;fU capupfspd; DNA ,ul;bg;G 
,yf;iff; fz;lwpa cjTk; gFjp (Origin recognition complex – ORC)  
ahf nray;gLfpwJ.  <];l;bd; DNA ,ul;bg;G njhlf;fg;Gs;spfs;> Rakhf 
,ul;bf;Fk; njhlu;tupir nfhz;l ,yf;Ffs; (Autonomously 
Replicating Sequence – ARS Sites) vd miof;fg;gLfpd;wd.  ,ul;bg;G 
,yf;if ,dkwpa cjTk; gFjp ,t;tpyf;Ffspy; kl;LNk gpize;J 
nfhs;fpd;wd. 

 
• ,ul;bg;G ,yf;fpy; DNA-apd; <upio jsu;e;J ,U ,iofshfg; 

gpupf;fg;gLk; ,yf;F ,ul;bg;G ftl;ilg; gFjp vdg;gLfpwJ.  nka;Al;fU 
capupfspy; gy ,ul;bg;G ,yf;Ffs; ,Ug;gjhy; vz;zw;w ,ul;bg;G 
ftl;ilfs; fhzg;gLtJ Fwpg;gplj;jf;fJ.  DNA-tpd; 
<upiofSf;fpilNa cs;s i`l;u[d; gpizg;Gfis mfw;wp mij ,U 
jdp ,iofshfg; gpupf;f n`ypNf]; vd;w nehjp cjTfpwJ.  
gpupf;fg;gl;l ghypepA+f;spNahill; ,iofs; kPz;Lk; i`l;u[d; 
gpizg;Gfshy; ,ul;il ,iofshfptplhky; jLf;f ,ul;bj;jYf;fhd 
Gujk;-A (RPA) cjTfpwJ. 

 
• KWf;Fj; jsu;tpd; fhuzkhf ,ul;bg;Gf; ftl;ilf;F mg;ghy; Vw;gLk; 

Neu;kiw KWf;Fr; nrwptpd; ,Wf;fj;ij mfw;wpl NlhNgh[NrhkNu]; 
vd;w nehjp cjTfpwJ. 
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• ,ul;bg;gpd; %yk; Njhd;Wk; ,U ,iofspy; xd;W Kd;NdW ,io 
(njhlu; ,io) (leading strand) vd;Wk; kw;nwhd;W gpd;jq;F ,io 
(njhlu;gpyh ,io) (lagging strand) vd;Wk; miof;fg;gLfpd;wd.  DNA 

,ul;bg;G DNA ghypkNu];  vd;w nehjpapdhy; njhlf;fp itf;fg;gLfpwJ.  
,J gpiuNk]; vdTk; miof;fg;gLfpwJ.  ,ul;bg;G njhlq;Ftjw;F 
Kd;G Muk;gj; Jz;lkhf xU rpwpa RNA Jz;lk; cw;gj;jp 
nra;ag;gLjy; Ntz;Lk;.  ,jw;F RNA  gpiuku; vd;W ngau;.  ,ij 
cUthf;fg; gpiuNk]; nehjp cjTfpwJ. 

 
• DNA ghypkNu]; nehjp ,ul;bg;ig epfo;j;Jtjw;F 3’  Edpapy; 

jdpj;Jtplg;gl;l OH xd;W Njitg;gLfpwJ.  mg;NghJjhd; DNA-apd; 
ghypnkNu]; 5’ KidapypUe;J ,ul;bg;igj; njhlq;f KbAk;.  ,jid 
RNA-gpiuku; je;J cjTfpwJ. 

 
• epA+f;spahu; (cl;fU) DNA ,ul;bg;gpw;F DNA ghypkNu];  (My;/gh)> 

DNA ghypkNu];  (gPl;lh) kw;Wk; DNA ghypkNu];  (vg;ryhd;) vd 
%d;W tifahd nehjpfs; Njitg;gLfpd;wd. 

 
,tw;Ws; 
DNA Pol  - ghypkNu]; RNA gpiuku; cUthf;fj;jpw;Fk; 

DNA Pol  - ghypkNu]; RNA ,ul;bg;gpw;fhd Kjd;ik nehjpahfr; nry; 
cl;fUtpy; fhzg;gLfpwJ. 
DNA Pol  - ghypkNu]; ,ul;bg;Gf; ftl;il tpuptila cjTk; 
nehjpahfTk; nray;gLfpd;wd. 
 
DNA ghypkNu]; (gPl;lh) DNA ,ul;bg;gpy; ve;jtpjg; gq;ifAk; 
mspg;gjpy;iy.  Mdhy; jtwhd epA+f;spNahill;fs; nghUj;jg;gl;Lg; 
gOJgl;l DNA cUthFk;NghJ mtw;iw ePf;fpr; rupahd 
epA+f;spNahill;fis nghUj;jpg; gOJ ePf;f cjTfpwJ. 
 
• DNA ,ul;bg;G 5’  3’ jpirapy; epfo;fpwJ.  cUthFk; (Gjpa ,io ghjp 

njhlu;gpy;yh) DNA ,ioapd; ePl;rp RNA gpiukupd; 3’ Kidapy; 
mjhtJ OH-I Rje;jpukhfg; ngw;w Kidapy; epfo;fpwJ.  1960-Mk; 
Mz;L nua;[p xfhrhfp vd;gtUk; mtuJ rfhf;fSk;> Gjpjhfj; Njhd;Wk; 
,U ,iofspy; xd;W> rpW Jz;lq;fshf cUthfpwJ vdf; 
fz;lwpe;jdu;.  ,e;jj; njhlu;gw;w Jz;lq;fs; xfhrhfp Jz;lq;fs; 
(Okasaki fragments) vdg;gLfpd;wd.  iyNf]; vd;w nehjp njhlu;gw;w 
Jz;lq;fis xl;Ltjw;Fg; gad;gLfpd;wd.  ,t;thW xfhrhfp Jz;lq;fs; 
gpizAw;W cUthFk; ,io gpd;jq;F ,io vdg;gLfpwJ. 
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• ,J cUthf;fg;gLk; jpir ,ul;bg;Gf; ftl;il Kd;Ndwp efUk; jpirf;F 
vjpuhf mike;js;sJ.  khwhfj; njhlu;r;rpahd ,ioahf cUthFk; 
Kd;NdWk; ,io> cUthf;fg;gLk; jpir> ,ul;bg;Gf; ftl;il Kd;Ndwp 
efUk; jpirf;F xg;ghdjhf cs;sJ.  iyNf]; nehjpahy; ,U xfhrhfp 
Jz;lq;fs; gpizf;fg;gLtJ> xU Jz;lj;jpd; 3’ Kidapy; cs;s OH 
njhFg;gpw;Fk;> kw;nwhd;wpd; 5’ njhFg;gpy; cs;s gh];/Ngl; njhFg;gpw;Fk; 
,ilNa gpizg;G Vw;gLtjd; %yk; ,J epfo;fpwJ. 

 
muhgplhg;rp]; BNyhkpau; njhlu;tupir TTTAGGG 
 
jhtuq;fspy; BNyhkpau; Neuk; fhl;b ,y;yhik (Plants lacks Telomere 
Clock) 
 

• jhtu Mf;Fj;jpR nry;fspy; BNyhnkNu]; nehjp cUthfpwJ.  
Mf;Fj;jpR nry;fs; fl;Lg;ghlw;w nry; gFg;gilAk; jpwidg; 
ngw;Ws;sd.  Vw;fdNt 11-Mk; tFg;gpy; mj;jpahak; 6 kw;wk; 8-,y; 
BNyhkpau;fs; gw;wp gapd;wpUg;gPu;fs;.  FNuhNkhNrhk;fspd; Edpapy; khwp 
khwp mike;j xNu tif epA+f;spNahill; njhlu;tupirfs; xd;W 
cUthf;fg;gl;L BNyhkpau; Njhd;WfpwJ.  vLj;Jf;fhl;lhf muhgplhg;rp]; 
jhtuf; FNuhNkhNrhkpd; BNyhkpaupy; TTTAGGG vd mike;j 
epA+f;spNahill; njhlu; tupir BNyhkpaiu mikf;fpwJ.  BNyhnkNu]; 
vd;w nehjp ,jd; cUthf;fjpw;F cjTfpwJ.  KJFehz; tpyq;Ffspy; 
cs;sJ Nghy; ,e;nehjpapd; msT> jhtu clynry;fspy; gbg;gbahff; 
Fiwtjpy;iy.  tpyq;fpdq;fspd; taJ mjpfupf;Fk;NghJ ,jd; msT 
gbg;gbahff; Fiwe;J nry;fs; gFgLk; jpwid ,of;fpd;wd.  vdNt 
%g;giljiyr; Rl;bf; fhl;Lk; Neuk; fhl;bahf cs;sJ.  Mdhy; 
tajhd jhtuq;fspd; nry;fspYk; ,e;nehjpapd; nrwpT 
FiwahjpUg;gjhy; mtw;wpy; BNyhkpau; Neuk; fhl;b ,y;yhjpUg;gJ 
Fwpg;gplj;jf;fJ.  ,iy Nghd;w mjpfg; gFg;gilAk; nry; 
mikg;Gfisf; fhl;bYk; jhtuq;fspd; Ntu;Edpfs; kw;Wk; ehw;Wfspy; 
(GJg;gpj;jy; jpRf;fs;) mjpf msT Mf;Fj;jpR nry;fs; nfhz;Ls;sjhy; 
mtw;wpy; BNyhnkNu]; nehjp mjpfk; fhzg;gLfpwJ. 

 
FNuhNkhNrhk; Kidfspd; ,ul;bg;gpw;fhd jdpg;gl;l ,af;FKiw vJ? 
 



 

209 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

• nry;gFg;gpd;NghJ FNuhNkhNrhk; ,ul;bg;gile;jJk; mjd;Kidfspy; 
Jupj ,ul;bg;G epfo;fpwJ.  ,jw;F BNyhnkNu]; (telomerase) vd;w nehjp 
cjTfpwJ.  xU rpwpa RNA %yf;$iw thu;g;ghff; nfhz;L mjhtJ 
gpiukuhff; nfhz;L> xNu tif epA+f;spNahill;fshy; Md 
njhlu;tupirfis ,e;nehjp cUthf;fp BNyhkpau; Njhd;wr; nra;fpwJ 
(DNA epA+f;spNahill; ghypkiuNr~d;)  

 
DNA ,ul;bg;G rhu; Mw;wypay; (The Energetics of DNA Replication) 
 
• DNA cw;gj;jpf;fhd Mw;wiy b Mf;]pupNghepA+f;spNahill;fshd 

bMf;]p mbNdhird; biugh];/Ngl; (dATP), bMf;]p Fthidrd; 
biugh];/Ngl; (dGTP),  bMf;]pirl;Nlhrpd;biugh];/Ngl; (dCTP) kw;Wk; 
bMf;]pijkpbd;biugh];/Ngl; (dTTP) Mfpait nfhLj;J cjTfpd;wd.  
vdNt epA+f;spNahill;fs; DNA Mf;fj; Njitahd jsg;nghUl;fshf 
tpsq;FtJld; mjd; gy myFfis cUthf;Fk; nraYf;Fj; 
Njitahd Mw;wiyAk; je;J cjTfpd;wd. 

 
DNA ,ul;bj;jypy; Ma;Tr; rhd;W nla;yupd; Ma;T (Experimental 
evidence of DNA replication – Taylor’s Experiment) 
 

• J. n`u;gu;l; nla;yu;> gpypg; cl;]; kw;Wk; thyl;u; `PA+[]; MfpNahu; ghjp 
goik NgZk; DNA ngUf;fj;ij tprpah /Nggh jhtu Ntupy; 
tpsf;fpAs;sdu;.  DNAtpd; fjpupaf;f Kd;Ndhbahd 3H ijkpbd; 
nfhz;L DNA itf; Fwpapl;L mjw;Fg; gpd; Ml;NlhNubNahfpuhgp 
Nkw;nfhs;sg;gl;lJ.  fjpupaf;ff; FwpaPl;Lj; ijakpbidf; nfhz;l 
ts&lfj;jpy;  Ntu; Edpfis tsu;j;J mr;nry;fspYs;s DNAtpy; 
fjpupaf;fj;jd;ik ngwr; nra;ag;gl;lJ.  Gifg;glj;jpy; ,f;Fwpaplg;gl;l 
FNuhNkhNrhk;fspd; ntspg;gug;G fUg;Gg; Gs;spfspy; nts;sp Jfs;fs; 
rpjwbf;fg;gl;lijg; Nghd;W fhzg;gl;lJ. 

 

• ,e;jf; Fwpaplg;gl;l FNuhNkhNrhk;fisf; nfhz;l Ntu; Edpfisf; 
Fwpaplg;glhj fhy;rpird; nfhz;l ts&lfj;jpy; tsu;j;J mjd; %yk; 
nry; gFg;gpd; nkl;lhepiyapy; mjd; %yk; nry; gFg;gpd; 
nkl;lhepiyapy; mjd; tsu;r;rpiaf; fl;Lg;gLj;jp Ml;NlhNubNahfpuhgp 
%yk; tsu;r;rpiaf; fl;Lg;gLj;jp Ml;NlhNubNahfpuhgp %yk; ,e;jf; 
FNuhNkhNrhk;fs; Ma;T nra;ag;gl;lJ.  ,e;j Ma;tpd; %yk; 
fz;lwpe;jit> 

 
1. fjpupaf;fj;jpw;F cl;gLj;jg;gl;l Kjy; jiyKiw FNuhNkhNrhk;fspy; 

fjpupaf;fkhdJ ,U FNuhkhbl;fspYk; fhzg;gl;lJ.  Vnddpy; 
ngw;Nwhu; DNA <upioapy; ,f;fjpupaf;fk; Fwpaplg;gl;Ls;sJ.  Mdhy; 
Nra; DNA ,ioapy; fjpupaf;ff; FwpaPLfs; fhzg;gLtjpy;iy. 
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2. ,uz;lhk; jiyKiw FNuhNkhNrhkpd; ,U FNuhkhbl;fspy; xd;wpy; 
kl;Lk; jhd; fjpupaf;ff; FwpaPL fhzg;gl;lJ. 

 
,k;KbTfs; ghjp goikNgZk; Kiwapy; DNA ,ul;bj;jiy ep&gpf;fpwJ. 
 
jhtuq;fspy; Gujr;Nru;f;if (Protein synthesis in Plants) 
 
• Gujr;Nru;f;if nray; kugZ gbnaLj;jy; kw;Wk; jfty;ngau;T 

(translation) vd;w ,Uepiyfspy; eilngWfpwJ.   
 
kugZ gbnaLj;jy; (Transcription) 
 

• ,e;j epfo;tpd;NghJ DNA –tpd; tbtikg;Gr; nraYk; cl;fUtpy; 
epfo;fpd;wd.  Mdhy; mRNAtpy; cs;s nra;jpapd;(fhu tupir) kuGj; 
jfty; ngau;T epfo;r;rp %yk; irl;Nlhgpshrj;jpy; fhzg;gLk; 
upNghNrhk;fspy; epfo;fpwJ.  nka;Al;fU ngw;w capupfspy; (Eukaryotes) 
cUthf;fk; mRNA-f;fs; xw;iwg; Guj cw;gj;jpf;fhd kuGr; 
nra;jpfisg; ngw;W khNdhrp];l;Nuhdpf; (monocistronic) jd;ik 
nfhz;litfshf cs;sd. 

 
• kugZ gbnaLj;jyhdJ> gbnaLf;f Ntz;ba kugZtpd; miktplj;jpy; 

cs;s i`l;u[d; gpizg;Gfs; mfw;wg;gl;L <upio DNA gpupjypy; 
Jtq;FfpwJ.   

 
thu;g;G ,io / FwpaPL nra;ah ,io / ntspg;ghlilah ,io (Template 
Strand / Non coding Strand / Antisense Strand) 
 

• DNA-tpy; 3’ → 5’ jpirapy; mikag;ngw;w> mRNA gbnaLj;jYf;F 
thu;g;ghf  mike;j ,io thu;g;G ,io vdg;gLfpwJ.  ,e;j ,io 
ntspg;ghlilah ,io vdTk; miof;fg;gLfpwJ.  

 
FwpaPL nfhz;l ,io / thu;g;gpy;yhj ,io / ntspg;ghlilAk; ,io 
(Coding Strand / Non-Template Strand / Sense Strand) 
 

• DNA-apd; thu;g;G ,iof;F vjpuhf 5’ → 3’ jpirapyike;j ,io FwpaPL 
cw;w ,io vdg;gLfpwJ. 

 
• gbnaLf;fg;gl;l mRNAapd; fhu tupirf;F ,iae;j fhu tupiria 

(ijkpDf;F gjpyhf Auhrpy; nfhz;L) ngw;wpUg;gNj ,g;ngau; tuf; 
fhuzkhFk;. 

 
• gbnaLj;jy; epfo;tpw;F DNA-apy; mike;j xU Fwpg;gpl;l fhu tupir 

Kd;dpaf;fpahf (promoter) Njitg;gLfpwJ.  ,J TATA vd;W mike;j 



 

211 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

fhu tupirahFk;.  vdNt ,g;gFjp TATA Ngio vd miof;fg;gLfpwJ.  
,e;j ,yf;fpypUe;J kl;LNk mRNA gbnaLj;jy; epfo KbAk;. 

 
• ,Nj Nghy; DNA-apy; ve;j ,yf;fpy; mRNA ghypkNu]; nehjp 

gbnaLj;jy; epfo;it epWj;jpf; nfhs;s Ntz;Lk; vd;gij czu;j;j 
cjTk; fhu tupir xd;Wk; cs;sJ.  DNA-apd; ,e;j ,yf;F 
KbTepiy njhlu; tupir (Termination sequences) vd 
miof;fg;gLfpwJ. 

 
• nka;Al;fU ngw;w capupfspd; mikg;G kugZ xd;W jdJ 

Ez;zpaf;fpapy; %d;W gFjpfisg; ngw;Ws;sJ. 
 

1. xOq;FgLj;Jk; $Wfs; 
2. TATA Ngio 
3. gbnaLj;jy; njhlf;f ,yf;F 

 
gbnaLj;jy; 

 

• ,tw;Ws; gbnaLj;jy; njhlf;f ,yf;F 25 fhu tupirfis 
,dq;fz;lwpa NkNyhl;lj; njhlu;tupir TATAAT vdg;gLk; TATA 
my;yJ `hf;d]; Ngio (Hogness box) ika Kd;dpaf;fpahf 
fhzg;gLfpwJ.  ,it gbnaLj;jy; epfo;itf; fl;Lg;gLj;Jk; 
Gujq;fshFk;.  ,tw;wpw;Fg; nghJthd gbnaLj;jy; fhuzpfs; (General 
Transcriptional Factor – GTF) vd;W ngau;.  rpy gbnaLj;jy; fhuzpfs; 
Kd;dpaf;fpAld; Neubahfg; gpize;J nfhs;fpd;wd.   

 
• NtW rpy gbnaLj;jy; fhuzpfs; xOq;FgLj;Jk; $WfSld; ,ize;J 

gpd;du;g; gbnaLj;jy; epfo;itj; Jupjg;gLj;JfpwJ.   
 

• gbnaLj;jy; epfo;T njhlq;f xOq;FgLj;Jk; $Wfs; cjtpahy; RNA 
ghypkNu]; ika Kd;dpaf;fpia milahsk; fhZfpwJ.,e;j 
xOq;FgLj;Jk; $Wfs; ,U gFjpfshfr; nray;gLfpd;wd. 

 
1. J}z;Lk; njhlu; tupir (Enhancer sequence)- ,J nraY}f;Fk; 

tupir vdTk; miof;fg;gLfpwJ. gbnaLj;jy; epfo;it 
Cf;fg;gLj;JtNj ,jw;Ff; fhuzkhFk;. 
 

2. mikjpg;gLj;Jk; njhlu; tupir (Silencer sequence) – gbnaLj;jy; 
epfo;it xLf;f my;yJ Fiwf;f cjTk; fhu tupirahFk;. 

 
xUkpj;j njhlu;tupir (Consensus sequence) – xU fhutupir kPz;Lk; 
kPz;Lk; Xu; Vw;fj;jf;f tupirapy; xt;nthU miktplj;jpYk; mbf;fb 
mike;jpUj;jy;. 
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• ,ijj; njhlu;e;J nghJthd gbnaLj;jy; fhuzpfs; (GTF) kw;Wk; RNA 
ghypkNu]; II cld; topelj;jp (mediator) xd;Wk; Njitg;gLfpwJ.  ,J 
J}z;Lk; njhlu; tupir kw;Wk; mikjpg;gLj;Jk; njhlu; tupirfSld; 
RNA ghypkNu]; II-it nghUj;j cjTfpwJ. 
 

• RNA ghypkNu]; DNA-Tld; Neubahfg; gpize;J nfhs;tjpy;iy.  
khwhfg; gbnaLj;jy; fhuzpfis mupa cjTk; Kd;dpaf;fpAld; Kjypy; 
,ize;J gpd;du;g; gbnaLj;jy; nraiy epfo;j;JfpwJ.  ,jpy; 
Kd;dpaf;fpahdJ 

 
• DNA-tpYs;s Gujj;jpw;fhd FwpaPL ,yf;Ffisf; fz;lwpa cjTfpwJ. 
 
• Kd;dpaf;fpAld; ,ize;J RNA ghypkNui] topelj;jg; gbnaLj;jy; 

fhuzp Kf;fpag;; gq;fhw;WfpwJ.  ,jd; gpd;du; mRNA-tpw;fhd 

epA+f;spNahill;fs;   5’ → 3’ jpirapy; tupirg;gLj;jg;gl;L RNA –apd; 
tsu; ,io cUthf;fg;gLfpwJ.   

 
• nka;Al;fU capupfs; %d;W tifahd RNA ghypkNu]; fhzg;gLfpwJ.  

,it KiwNA I, II  kw;Wk; III vdg; ngauplg;gl;Ls;sd. 
 

nehjp cw;gj;jp 
RNA ghypkNu]; I upNghNrhkpd; ngupa tif RNAf;fs; (5S rRNA-

itj; jtpu) 

RNA ghypkNu]; II mRNA – f;fspd; Kd;Ndhbfs; (,it 
hnRNAf;fs; vdg;gLfpd;wd) 

RNA ghypkNu]; III tRNA-f;fs;> upNghNrhkpd; 5S RNA, cl;fUtpd; 
rpwpa tif snRNA-f;fs; (,it snRNA-f;fs; 
(,it snRNAf;fs; vdg;gLfpd;wd. 

 
Kd;Ndhb mRNA nrayhf;fj;jpy; gf;Ftg;gl;l mRNA/RNA cUkhw;wj;jpy; 
%yf;$W nray;Kiw 
 
• nka;Al;fU capupfspYs;s mRNA, tRNA, rRNA Mfpa %d;Wk; 

Kjy;epiyg;gb vdg;gLk; (primary transcript) Kd;Ndhb RNA-tpypUe;J 
cUthf;fg;gLfpd;wd.  ,e;j Kd;Ndhb RNA-it gbnaLf;f RNA 
ghypkNu]; II cjTfpwJ.  khw;Wapup cl;fUrhu; RNA (heterogenous 

nuclear RNA) my;yJ hnRNA vdg;gLk; Kd;Ndhb RNA  
irl;Nlhgpshrj;ij te;J miltjw;F Kd;G cl;fUtpy; 
gjg;gLj;jg;gLfpwJ.  
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Edp %ly; (Capping) 
 

• Kjy;epiy RNA gbapd; (hnRNA) 5’ Kidapy; nkj;jpy; FSf;Nfhird; 
biugh];/Ngl; nfhz;L nra;ag;gLk; rpy khw;wq;fs; Edp %ly; vd;W 
miof;fg;gLfpwJ. 

 
cs; nkj;jpyhf;fk; 
Edp%liyj; jtpu;j;J mRNAtpy; fhzg;gLk; cs; epA+f;spNahill;fSld; 
nkj;jpy; njhFjp ,izfpwJ.  kuGr;nra;jpg; ngau;T> kuGr;nra;jpg; ngau;T 
my;yhj gFjpfs;> ,z;l;uhd;fs; kw;Wk; vf;rhd;fs; Mfpatw;wpy; cs; 
nkj;jpyhf;f ,yf;Ffs; fhzg;gLfpd;wd. 
 
Edp %lypd; Njit 
 

1. RNA rpijitj; jLf;f cjTjy; 
2. mRNA-apy; Kd; mike;j Kjy; ,z;l;uhd; ePf;f 

3. mRNAit cl;fUtpypUe;J irl;Nlhgpshrj;jpw;F flj;Jtij 
xOq;FgLj;j 

4. upNghNrhKld; mRNA-it gpizf;f 
 
thy; cUthf;fk; (Tamling / polyadenylation) 
 
1. hnRNA gbapidj; jfty;ngau;T nra;tjw;F cjTjy; 
2. ghypngg;ill;fis Njhw;Wtpg;gjw;F cjTjy; 
3. irl;Nlhgpshrj;jpy; mRNA-tpd; epiyj;jd;ikia mjpfupj;jy; 
 
• nka;Al;fU capupfspd; DNA-tpy; cs;s Gujk; xd;iwf; FwpapLk;  

gFjpfs; njhlu;r;rpahf ,Ug;gjpy;iy.  khwhff; jdpj; Jz;lq;fshf 
mike;J kugZf;fshff; fhzg;gLfpd;wd.  ,jid upr;ru;L J. uhngu;l;]; 
kw;Wk; /gpypg; ]hu;/g; vd;w ,U mwpQu;fs; 1977-y; fz;lwpe;J> 
,f;fz;Lgpbg;gpw;fhf 1993-y; Nehgy; gupR ngw;wdu;.  xU kugZtpd; 
,j;Jz;lq;fs; ,z;l;uhd;fs; (Introns) kw;Wk; vf;]hd;fs; (Exons) vd;W 
miof;fg;gLfpd;wd.  ,tw;Ws; vf;]hd;fs; mkpNdh mkpyq;fspy; 
njhlu;tupirf;fhd Fwpad;fisg; ngw;w Jz;lq;fshFk;.  
,tw;wpw;fpilNa mike;Js;s ,z;l;uhd;fs; mkpNdhmkpyq;fspd; 
njhlu;tupirf;fhd Fwpad;fs; vijAk; ngw;wpUg;gjpy;iy.  vdNt ,it 
cUf;nfhLf;Fk; Gujq;fs;> ghypngg;ilLfs;> nehjpfs; Nghd;w 
vtw;iwAk; cUthf;f cjTtjpy;iy.  ,e;j vf;]hd;fSk; 
,z;l;uhd;fSk; jw;NghJ gpsTgl;l kugZf;fs; vd miof;fg;gLfpd;wd. 

 
• jhtuq;fspy; RNA-tpypUe;J Gujj;ij mikf;f cjthj ,z;l;uhd;fs; 

mfw;wg;gl;L> vf;]hd;fs; gpd;dg;gLk; nraYf;F RNA ,iaj;jy; vd;W 
ngau;.  Gujq;fs; gytw;wpd; njhFg;ghyhd Nfhstbt ,iaj;jYWg;Gfs; 
(Spliceosomes) vd;w Jfs;fs; ,jw;F cjTfpd;wd.  Vwj;jho 40 Kjy; 
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60 ehNdh kPl;lu; tpl;lk; nfhz;l Jfs;fshf ,it cs;sd.  ,it> 
gy rpwpa cl;fU RNAfisAk; (sn RNAs), rpwpa cl;fU upNghepA+f;spa 
Gujj; Jfs;fisAk; (snRNPs) ngw;wit.  ,it ,z;l;uhd;fis 
,dkwpaTk; ePf;fTk; cjTfpd;wd. 

  
• upNrhi]k; (Ribozymes)  vd;w nehjpapd; cjtpNahL> ,iaj;jYWg;G> 

,z;l;uhd;fis mfw;WfpwJ.  mjd; gpd;du;g; gf;Ftg;gl;l mRNA 
,iaj;j cWg;igtpl;L ntspte;J> cl;fU Jis topahf cl;fUit 
tpl;Lr; irl;Nlhgpsh]j;ij mile;J mq;Fs;s upNghNrhk;fSld;> 
kuGj;jfty; ngau;tpw;fhf ,ize;J nfhs;fpwJ.  Gujq;fs; RNA-f;fs; 
Mfpa midj;Jk; cl;fUJis topahfr; irl;Nlhgpshrj;jpw;Ff; 
flj;jg;gLtJ Mw;wy; rhu;e;j xU nrayhFk;. 

 
kuGj; jfty; ngau;T (Translation) 
 

• DNA-apy; cs;s kuGj; jfty;fisg; gpujp nra;J vLj;JtUk; mRNA 
upNghNrhkpy; gpize;J ghypngg;ilLfis cUthf;f cjTfpwJ.  
mRNA-tpy; cs;s epA+f;spNahill; njhlu; tupir FwpaPLfs;> Gujj;jpy; 
cs;s mkpNdh mkpyj; njhlu; tupirf;fhd FwpaPLfshf> upNghNrhkpd; 
nrayhf;fj;jhy; khw;wg;gLk; epfo;tpw;F kuGj; jfty; ngau;T vd;W 
ngau;. 

 
Gujr; Nru;f;ifapy; ifahsg;gLk; nrhy;yhf;fq;fs; Fwpad; (Codon):  

• DNA-apy; mLj;jLj;J mike;Js;s %d;W epA+f;spNahill;fs; mkpNdh 
mkpyk; xd;wpw;Fupa FwpaPlhff; fUjg;gLfpwJ.  ,jw;F Kf;FwpaPL 
(Triplet code) vd;W ngau;.  gbnaLj;jYf;Fg;gpd; mRNA-apy; cs;s 

Fwpad;fs; 5’ → 3’ jpirapy; gbj;jwpag;gl;L mkpNdh mkpyj; njhlu; 
tupirahf khw;wg;gLfpwJ.  nkhj;jk; 64 Fwpad;fs; cs;sd.  ,tw;Ws; 
61 Fwpad;fs; mkpNdh mkpyq;fisf; Fwpf;Fk; Fwpad;fshFk;.  UAA, 
UAG kw;Wk; UGA Mfpa Fwpad;fs; ve;j mkpNdh mkpyq;fisf; 
Fwpg;gjpy;iy.  vdNt ,it nghUs; czu;j;jhf; Fwpad;fs; 
vdg;gLfpd;wd. 

 
• njhlf;ff; Fwpad; (Start codon) – AUG nkj;jpNahdpd; vd;w mkpNdh 

mkpyj;ijf; Fwpf;Fk; Fwpad; njhlf;ff; Fwpad; vdg;gLfpwJ. 
 
• epWj;j my;yJ ,Wjp nra;Ak; Fwpad; (Stop or Termination codon):  

Mf;up vdg;gLk; UAA, Mk;ngu; vdg;gLk; UAG, Xgy; vdg;gLk; UGA 
Mfpa Fwpad;fs; ve;jtpj mkpNdhmkpyj;ijAk; Fwpf;fhj> nghUs; 
czu;j;jhf; Fwpad;fshFk;.  ,it epWj;j my;yJ ,Wjp nra;Ak; 
Fwpad;fs; vdg;gLfpd;wd. 

 
• vjpu;Fwpad;fs; (Anticodons):  mkpNdh mkpyq;fisj; jhq;fp tUk; t 

RNA vdg;gLk; khw;W RNA-apy; cs;s mLj;jLj;jike;j %d;W 
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epA+f;spNahill;;fs; vjpu;Fwpad; vdg;gLfpwJ.  ,J mRNA-tpy; cs;s 
xt;nthU FwpaDf;Fk; ,iz xj;jhf cs;sJ.  mRNA-apy; cs;s 

Fwpad;fs; tRNA-tpd; vjpu;f; Fwpad;fshy; tRNA –apd; 3’ → 5’ jpirapy; 
,dkwpag;gLfpd;wd. 

 
kuGj; jfty; ngau;tpd; nrayhf;fk; 
 
,J fPo;f;fz;l Kjd;ikahd gbfspy; epfo;fpwJ. 
 
I. Jtf;fkiljy; (lnitiation) 
 

• J}Jt RNA vdg;gLk; mRNA-apd; AUG vd;w Fwpad; kuGj; jfty; 
ngau;itj; njhlq;fp itf;Fk; Fwpad;fshFk;.  ngU %yf;$Wfs; 
mlq;fpa upNghNrhk; vd;w irl;Nlhgpsh] Ez;cs;SWg;gpy; kuGj;jfty; 
ngau;T epfo;fpwJ.  ngupa Jiz myF rpwpa Jiz myF vd ,U 
$Wfisg; ngw;w ,J rt;T #og;glhj Ez; cs;SWg;ghFk;.  jfty; 
ngau;T rkaj;jpy; kl;LNk ,e;j ,U Jiz myFfSk; ,ize;J> 
mRNA-it gpbj;Jitf;f cjTfpd;wd.  gpd;du; mRNA-tpy; cs;s 
Fwpad;fis gbj;jwptjd; %yk; Gujr;Nru;f;if epfo;T njhlq;FfpwJ.  
mkpNdh mkpyq;fis upNghNrhkpw;Ff; nfhz;L te;J mRNA-tpy; cs;s 
kuGj;jfty;fSf;F Vw;g tupirg;gLj;j cjTk; %yf;$W ,af;fpfshf 
khw;W RNA-fs; vd;w tRNAfs; nray;gLfpd;wd.  upNghNrhk; RNA 
vdg;gLk; rRNA mikg;G kw;Wk; tpidA+f;fp nrayhf;fj;jpy; Kf;fpag; 
gq;fhw;WfpwJ. 

 
• upNghNrhk; xt;nthd;Wk;> mRNA-it gpizj;J itf;f cjTk; ,yf;F 

xd;iwAk;> tRNA-it gpizj;J itf;fj; Njitahd ,U 
,yf;FfisAk; ngw;Ws;sJ.  tRNA-it gpizj;J itf;f cjTk; ,U 
,yf;Ffspy; xd;W P-,yf;F vd;Wk; miof;fg;gLfpd;wd. 

 
i. P-,yf;F-ngg;bily; tRNAit gpizf;Fk; ,yf;F ,JthFk;.  

,t;tpyf;fpy; cs;s tRNA, tsUk; ngg;ilL rq;fpypapd; mbEdpAld; 
,ize;Js;sJ.   
 

ii. A-,yf;F – mkpNdh mi]y; tRNA gpizf;Fk; ,yf;F ,JthFk;.  
,t;tpyf;fpy; cs;s tRNA, cs; nfhz;L tug;gLk; mkpNdh 
mkpyq;fshd mkpNdhm]py; gpizg;gpd; %yk; jhq;fp tUfpwJ.  ,e;j 
,yf;Ffspy; tRNAtpd; vjpu;f;Fwpad;fs; mRNAtpd; Fwpad;fSld; 
,ize;J nfhs;fpwJ. 

 
2. ghypngg;ill; rq;fpyp ePl;rpailjy; (Elongation of polypeptide chain) 
 
• upNghNrhkpd; P kw;Wk; A ,yf;Ffs; mUfUNf cs;sjhy; mq;F mikAk; 

tRNA-fis> mRNAapd; mUfike;j ,iz xj;j Fwpad;fSld; fhu 
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,iz Nru VJthfpwJ.  mRNA-tpd; epA+f;spNahill; njhlu;tupirf;F 
Vw;gf; Fwpad;fSk; vjpu;f;Fwpad;fSk; ,izNru;e;J ghypngg;ill; 
rq;fpyp cUthfpwJ. 

 
• kugZ FwpaPL ngau;g;gpfs; (Translators of the genetic code - tRNA):  

tRNA fs;> kugZf; FwpaPL ngau;g;gpfshf ,Ue;J> kugZf; FwpaPlhd 
epA+f;spf; mkpyj; njhlu;tupiria mkpNdhmkpyj; njhlu; tupirahf 
khw;Wfpd;wd.  mjhtJ kugZtpypUe;J ghypngg;ill;fs; Njhd;w 
cjTfpd;wd. 

 

• tRNATld; mkpNdh mkpyk; xd;W m]py; njhFg;ghy; ,ize;J> 
J}z;lg;gl;l mkpNdh m]py; tRNA Kjypy; cUthfpwJ.  
,e;epfo;r;rpf;Fj; Njitahd Mw;wiy ATP je;J cjTfpwJ.  mRNA-
tpd; njhlf;ff; Fwpadhd AUG kuGj; jfty; ngau;itj; njhlq;fp 
itf;fpwJ.  ,J nkj;jpNahdpd; mkpndh mkpyj;jpw;Fupa FwpadhFk;.  
,jw;F ,iz xj;j vjpu; Fwpaidg; ngw;w tRNA ,e;j mkpNdh 
mkpyj;ijj; jhq;fp te;J upNghnrhkpd; P-,yf;fpy; mku;fpwJ. 

 
• mydpd; mkpNdh mkpyj;jpw;fhd vjpu;f;Fwpaidj; jhq;fpa ,uz;lhtJ 

tRNA %yf;$W> upNghNrhkpd; A-,yf;fpy; gpize;J mq;F mike;Js;s 
mRNA-apd; ,iz xj;j FwpaDld; ,iz NrUk;NghJ nkj;jpNdhdpd; 
kw;Wk; myidd; mUfUNf nfhz;L tug;gLfpd;wd.  gpd;du; 
mtw;wpw;fpilNa ngg;ilL ,izT Njhd;WfpwJ. 

 
• ,j;jUzj;jpy; P-,yf;fpy; cs;s tRNA –tpw;Fk; nkj;jpNahdpd; mkpNdh 

mkpyj;jpw;FkpilNa cs;s m]py; gpizg;G Jz;bf;fg;gl;L Kjy; 
tRNA upNghNrhkpd; p-,yf;iftpl;L tpyFfpwJ.  gpd;du; mRNA 
,ioapd; xUFwpad; J}uk; (%d;W fhu tupir J}uk;) upNghNrhk; 
efu;fpwJ.  ,jdhy; nkj;jpNahdpd; - myidd; jhq;fpa ,uz;lhtJ 
tRNA   P-,yf;fpw;Ff; nfhz;L tug;gLfpwJ.  ,jw;fpilapy; %d;whtJ 
tRNA mjw;Fupa %d;whtJ mkpNdh mkpykhd rPiuDld; A-,yf;fpy; 
te;jilfpwJ.  gpd;du; mydpd; kw;Wk; rPiuDf;FkpilNa ngg;ilL 
,izT Vw;gLfpwJ. 

 
• ,jid mLj;J upNghNrhk;> mRNA apd; %d;W fhu tupir J}uk; efu;e;J> 

A-,yf;fpy; cs;s %d;W mkpNdh mkpyq;fisg; ngg;ill; ,iztpy; 
ngw;w ngg;ilby; tRNA, P-,yf;fpw;Ff; nfhz;L tug;gLfpwJ.  ,jdhy; 
A ,yf;F fhyp nra;ag;gl;L mt;tplj;jpw;F mLj;j mkpNdhm]py; RNA 
nfhz;L tug;gLfpwJ.   

 
• ,t;thW tRNA A-,yf;fpypUe;J> P-,yf;fpw;F efu;tJ upNghNrhky; 

,lg;ngau;T vdg;gLfpwJ.  ,e;j ,lg;ngau;tpw;Fj; Njitg;gLk; Mw;wiy 
GTP-nfhLj;J cjTfpwJ.  
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• ghypngg;ill; cUthf;fj;jpw;fhf mkpNdh mkpyq;fSf;fpilNa ngg;ilL 
gpizg;ig Vw;gLj;Jk; upNghNrhkpy;  cs;s upNghi]k; - ngg;ilby; 
buhd;/ngNu]; vd;w nehjp cjTfpwJ.  upNghNrhk;> mRNA-tpd; 5’→ 3’ 
jpirapy; %d;W fhutupir J}uk; gbg;gbahf efUk;NghJ mkpNdh 
mkpyq;fs; xd;wd;gpd; xd;whf> mRNAapd; topfhl;lypd;gb> ngg;ill; 
,iztpd; %yk; gpizAw;W ghypngg;illhf ,lg;ngau;tilfpwJ.  kuG 
jfty; ngau;T xU Mw;wy;rhu; Njit nrayhf;fk;.  Jupjkhfg; 
Gujr;Nru;f;if epfOk;NghJ xU mRNA-apy; gy upNghNrhk;fs; 
,izTw;W fzf;fw;w ghypngg;ilLfs; cUthfpd;wd.  ,t;thW gy 
upNghNrhk;fs; xU mRNA-Ald; ,izT ngw;w epiyf;Fg; ghypNrhk;fs; 
my;yJ ghypupNghNrhk;fs; vd;W ngau;. 

 
3. ghypngg;ill; cw;gj;jp Kbtiljy; (Termination of polypeptide 
synthesis) 
 

• KbTWj;jk; Fwpad;fshd UAA, UAG my;yJ UGA ,tw;wpy; VNjDk; 
xd;W upNghNrhkpd; A-,yf;fpw;F te;jilAk;NghJ> irl;Nlhgpsh] 
Gujq;fspy; xd;whd tpLtpf;Fk; fhuzp (release factors) mjid ,dkwpa 
cjTfpwJ.  ,e;j KbTWj;Jk; Fwpad; upNghNrhik mile;jJk; 
Gujr;Nru;f;if KbTf;F tUfpwJ.  MfNt upNghNrhk;fs; nry;ypd; Guj 
cw;gj;jp njhopw;rhiy vdg;gLfpwJ.  mj;Jld; upNghNrhkpd; ,iz 
Jiz myFfSk; gpupe;J> gpizAw;wpUe;j mRNA tpLtpf;fg;gLtJld; 
cUthd ghypngg;ill; mRNA-it tpl;L tpyFfpwJ. 

 
jhtuq;fspy; khw;WKiw RNA ,iaj;jy; (Alternative Splicing in plants) 
 

• jhtuq;fspy; #oy; mOj;jq;fshy; Vw;gLk; tpisTfspypUe;J 
tpLgLjYf;Fr; rPuhf;fp kugZ ntspg;ghL cjTfpwJ. 

 
• gbnaLf;fg;gl;l mRNA xd;wpd;> ,iaj;jy;> fsq;fis> ntt;NtW 

,yf;Ffspy; njupT nra;J ,iaj;jy; nra;ag;gl;l mRNA-fs; 
cz;lhfpd;wd.  ,e;epfo;tpw;F khw;WKiw RNA ,iaj;jy; vd;W ngau;.  
,t;thW cUthd gy;NtWtif mRNAfspypUe;J NtWgl;l 
Guj%yf;$Wfs; Njhd;WjYf;F xj;j cUGujq;fs; vd;W ngau;.  
khw;WKiw RNA ,iaj;jypy; gyKiwfs; fhzg;gLfpd;wd.  xU 
kugZtpypUe;J cUthFk; ,g;gyjug;gl;l  Gujq;fs; xj;j tifapdg; 
Gujq;fshff; fUjg;gLfpd;wd  mjpf vz;zpf;ifapy; ,z;l;uhd;fs; 
cs;s mRNA-tpy; ,iaj;jy; eilngWk;NghJ ,r;nray; epfo;fpwJ.   

 
khw;W Kiw ,iaj;jypd; Kf;fpaj;Jtk; 
 

1. khw;WKiw ,iaj;jypdhy; cUthFk; gytifg;gl;l mRNA fspdhy;> 
gy;NtW tifapy; mkpNdh mkpy tupirfisg; ngw;Wk; NkYk; 
nray;ghl;by; NtWgl;l Gujq;fs; cUthfpd;wd. 
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2. xU kugZtpypUe;J xj;j cU ngw;w gy;NtW Gujq;fs; Njhd;Wfpd;wd. 

 
3. xU kugZtpypUe;J gy mRNA gbfs; Njhd;Wfpd;wd.  kugZ xd;wpd; 

tpisnghUl;fspd; vz;zpf;if mjpfkhfpwJ. 
 

4. #oy; epu;ge;jq;fisr; rkhspj;J mjw;Nfw;w jf mikTfisg; ngw ,J 
cjTfpwJ.  mjhtJ #oYf;Nfw;w gz;igj; Nju;T nra;a ,J 
cjTfpwJ. 

 
RNA – jpUj;jg;gLjy; (RNA Editing) – jhtuq;fspy; gbnaLj;jy; 
epfo;tpw;Fg; gpd; epfOk; RNA nrayhf;fk; (Post Transcriptional RNA 
Processing in Plants) 
 

• Fwpg;gpl;l Gujj;ij cUthf;Ftjw;fhfg; gbnaLf;fg;gl;l mRNA-tpy; 
epA+f;spNahill; xd;iwr; nrUFjy;> ePf;Fjy; my;yJ gjpyPL nra;jy; 
epfo;Tfspd; %yk;> cUthf;fg;gLk; ghypngg;ilbd; mkpNdhmkpy 
njhlu;tupirapy; khw;wq;fis cz;lhf;FtNj ,e;epfo;thFk;.  Kbthf 
cUthFk; RNA-apy; mkpNdh mkpyq;fisf; FwpaPL nra;Ak; 
njhlu;tupir khw;wg;gLtjhy; Njitahd Gujj;ijg; ngwKbfpwJ.  
gRq;fzpfj;jpd; kugZj;njhifaj;jpy; FwpaPL nra;ag;gl;L kuGr;nra;jp> 
mRNA  gbnaLj;jYf;Fg;gpd; khw;wpaikf;fg;gLjy; xU Fwpg;gpl;l 

,yf;fpy; kl;LNk epfo;tJ Fwpg;gplj;jf;fJ.  ,e;j ,yf;F C → U 
,yf;fhFk;.  mjhtJ irl;Nlhrpd; fhuj;jpw;Fg; gjpyhf Auhrpy; fhuk; 
miktjhFk;. 

 
RNA – jpUj;jg;gLjy; - jhtuq;fspy; gbnaLj;jy; epfo;tpw;Fg; gpd; epfOk; 

RNA tupir 
 

 
 

,Nj Nghd;w jpUj;jk; ikl;Nlhfhz;l;upaj;jpy;  epfo;tJk; 
fz;lwpag;gl;Ls;sJ.  ,it ,uz;bYk; epfOk; jpUj;jk; gpupkpbd; ,lkhw;wk; 
vd miof;fg;gLfpwJ.  mjhtJ xU igupkpbDf;Fg; gjpyhf kw;nwhd;W 
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khw;wPL nra;ag;gLjyhFk;.  ,Utifahd RNA  jpUj;jpaikjy; 
mwpag;gl;Ls;sJ.  (1) gjpyPL jpUj;jk;: ikl;Nlhfhz;l;upaq;fs;> 
gRq;fdpfq;fspy; fhzg;gLk; gpupkpbd; ,lkhw;wk; ,jw;F vLj;Jf;fhl;lhFk;.  
(2) nrUfy; my;yJ ePf;fy; jpUj;jk;: ,q;Fg; Gjpajhf xU epA+f;spNahill; 
,ilNa nrUfg;gLfpwJ my;yJ Kd;gpUe;j xU epA+f;spNahill; 
ePf;fg;gLfpwJ. 
 

RNA jpUj;jg;gLjypd; tiffs; 
 

Mz;L Editing 
tif 

jhtur;nry;ypd; 
cs;SWg;G 

,yf;F KbT 

1989 C→ U jhtu 
ikl;Nlhfhz;bupah 

mRNA mkpNdh 
mkpyq;fisg; 
ghJfhj;jy; 
Nfhlhd;fspy; 
Vw;gLk; gy 
NtWghLfs; 

1990 U→ C jhtu 
ikl;Nlhfhz;bupah 

mRNA Kjy; Nkw;Nfhs; 
editing (U→ C) 

1991 C→ U jhtu gRq;fzpfk; mRNA gRq;fzpfj;jpd; 
Kjy; Nkw;Nfhs; 

 
RNA jpUj;jg;gLjypd; Kf;fpaj;Jtk; 
 
1. cau; jhtuq;fspd; gRq;fzpfj;jpy; Ngzg;gl Ntz;ba mkpNdh 

mkpyq;fis kPl;nlLf;f ,r;nray; cjTfpwJ.  njhlf;ff; Fwpad; 
kw;Wk; KbT Fwpad; Mfpait ,jpy; cs;slq;Fk;.   
 

2. nry; Ez;cs;SWg;Grhu; kuGg;gz;G ntspg;ghl;ilj; jhtuq;fspy; 
xOq;FgLj;j cjTfpwJ.   
 

3. gupzhkj; Njhw;w tsu;r;rpapy; Ngzg;gl;l mkpNdh mkpy vr;rq;fSf;Fupa 
kuG Fwpad;fis kPl;nlLf;f ,J cjTfpwJ. 

 
jhTk; kugZf;fs; (Jumping genes) 

 
jhTk; kugZf;fisg; gw;wp Nfs;tpg;gl;bUf;fpwPu;fsh?  
 
• ‘,lkhw;wkilAk; kugZrhu;$W’ vdTk; ,J miof;fg;gLfpwJ.  kugZ 

njhifaj;jpy;> Xuplj;jpypUe;J kw;nwhU ,lj;jpw;F ,lk;ngaUk; DNA 
njhlu; tupirfs; ,t;thW miof;fg;gLfpd;wd.  ,jid 1948-Mk; 
Mz;L ghu;guh nkf;spd;lhf; vd;w mnkupf;f kugpayhyu;> kf;fhr;Nrhsj; 
jhtuj;jpy; fz;lwpe;J ‘,lk;ngaUk; fl;Lg;gLj;jpf; $Wfs;’ vdg; 
ngaupl;lhu;.  20-Mk; E}w;whz;bd; kugZ cUmikg;gpw;fhd Ma;Tfspy; 
ngupanjhU khw;wj;jpid ,tupd; fz;Lgpbg;G Vw;gLj;jpajhy;> 1983-Mk; 
Mz;bw;fhd Nehgy; gupR ,g;ngz;kzpf;F toq;fg;gl;lJ.  ghu;guh 
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nkf;spd;lhf; Nrhs tpijAiwfspy; jdpj;j my;A+uhd; nry;fis Ma;T 
nra;jNghJ thf;A+yhu; Me;Njhradpd; cw;gj;jpahy; NtWgl;l 
tz;zq;nfhz;l ePyk;> gOg;G kw;Wk; rptg;G Gs;spfSld; epiyaw;w 
ghuk;gupakhjiyf; fz;lwpe;jhu;. 

 
• Nrhsj;jhtuj;jpd; kugZnjhifaj;jpy; Ac/Ds vd;w jhTk; kugZf;fs; 

fhzg;gLfpd;wd.  ,tw;Ws; Ac nraY}f;fpahfTk;> Ds njhlu;gWf;Fk; 
fhuzpahfTk; cs;sd.  ,it ,uz;by; Ac jdpj;JtkhdJ.  clyr; 
nry;fspy; ,J DsTld; Nru;e;Js;s epiyapy;> Nrhs tpijapd; 
tz;zj;jpw;fhd Xq;F kugZ cs;s ,lj;jpw;F ,lkhw;wkile;J> 
mjidr; nray;glhj kugZthf khw;wp tz;zkw;w tpijfs; Njhd;wr; 
nra;fpwJ.  vdNt rPuhd tz;zk; nfhz;l tpijf;Fg; gjpyhfj; 
jpl;Lj;jpl;lhd tz;zk; nfhz;l tpijfs; Njhd;wf; fhuzkhfpwJ.  
,e;j Ac – Ds $Wfis ,lk;ngaUk; fl;Lg;gLj;jpf; $Wfs; vd 
nkf;spd;lhf; vLj;Jiuj;jhYk;> Nrhsk; gw;wpa kugZ Ma;thyuhd 
mnyf;]hz;lu; gpupq; vd;gtu; ,lkhw;wf; $Wfs; (Transposable 
elements) vdg; ngaupl;lhu;.  kugZj;njhifaq;fs; 
epiyj;jd;ikAlait my;y> khwhf nefpo;Tj;jd;ikAilait 
vd;gjw;fhd Mjhukhf tpsq;Fk; Nrhjid nkf;spd;lhf;fpd; NrhjidNa 
MFk;. 

 
,lkhw;wf; $Wfspd; Kf;fpaj;Jtk;: 
 

1. Gyg;glf;$ba rLjp khw;wq;fis> kw;Wk; capupdj;jpd; rLjp khw;w 
tPjj;ijf; fz;lwpa ,it cjTfpd;wd. 
 

2. gupzhkj;jpy; kugZrhu; gd;kq;fs; cz;lhf ,it toptFf;fpd;wd. 
 

3. kugZrhu; Ma;Tfspy; ,it rLjpkhw;wpfshfTk; efyhf;fj;jpd; 
milahsq;fshfTk;> xU khjpup capupdj;jpDs; md;dpa DNA-itg; 
GFj;j cjTk; jhq;fpf; flj;jpfshfTk; rpwe;j Kiwapy; 
ifahsg;gLfpd;wd.  

 
jhtu kugZ njhifak; (Plant genome) – Xu; capupdj;jpy; fhzg;gLk; 
nkhj;j kugZf;fs; kw;Wk; mtw;wpw;fpilNa mike;j gFjpfs; Mfpa 
midj;jpw;Fk; cupa xl;L nkhj;j DNA mt;Tapupapd; kugZj;njhifak; 
vdg;gLfpwJ.  capupdk; xd;wpd; capupay;rhu; nray;fSf;fhd nra;jpfisf; 
Fwpg;gjhf ,J cs;sJ.  jhtu nka;Al;fU capupfs; %d;W jdpg;gl;l 
kugZ njhifaq;fisg; ngw;Ws;sd.  (1) cl;fU kugZ njhifak; (2) 
ikl;Nlhfhz;l;upa kugZj;njhifak; (3) gRq;fzpf kugZ njhifak; 
jhtuq;fspy; kl;Lk; fhzg;gLfpwJ. 
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muhgplhg;rp]; jhypahdh – Rtnuhl;bf; nfhb tif (Thale cress) – vyp 
fhJ jhtuk; 
 

1. kugZtpay; kw;Wk; %yf;$wpd; gbk tsu;r;rpia mwpe;J nfhs;s 
cjTk; xU khjpupj;jhtuk; ,JthFk;. 
 

2. kugZ njhifak; KOtJkhfj; njhlu;tupirg;gLj;jg;gl;l Kjy; G+f;Fk; 
jhtukhfpa ,J fLF FLk;gj;ijr; Nru;e;jJ. 
 

3. upNghNrhk; DNA tpy; fhzg;gLk; cl;fUkzp mikg;ghd;fspd; ,U 
gFjpAk; upNghNrhky; RNA-itf; Fwpf;fpwJ.  ,J 2 kw;Wk; 4-tJ 
FNuhNkhNrhk;fspd; tpspk;gpy; fhzg;gLfpwJ. 
 

4. Fiwe;j msT kugZj;njhifak; ngw;w mjhtJ 10 FNuhNkhNrhk;fis 
,Ukbahfg; ngw;w (2n = 10) jhtuk; ,JthFk;.  Xuhz;by; gy 
re;jjpfis cz;lhf;Fk; jhtukhfpa ,J kugZrhu; gFg;gha;tpw;Fg; 
gad;glf;$bajhf cs;sJ.  ,jd; kugZ njhifaj;jpy; njhlu; DNA 
(Repetitive DNA)- apd; msT FiwthfNt cs;sJ.  60 
tpOf;fhl;bw;Fk; Nkyhd DNA, jhtuj;jpd; Gujq;fSf;Fwpa FwpaPL 
ngw;wjhf ,Ug;gJ Fwpg;gplj;jf;fJ. 
 

5. Ma;tfq;fspy; vspjpy; tsuf;$ba ,j;jhtuk; kpfr; rpwpajhfTk;> jw; 
fUTWk; jhtukhfTk;> Xuhz;L thOk; ePs; ehs; jhtukhfTk;> mjpf 
tpijfis cUthf;Fk; FWfpa tho;f;ifr;#oy; ngw;w jhtukhfTk; 
cs;sJ (MW thuq;fs; kl;Lk;).  J}z;lg;gl;l rLjpkhw;wq;fis 
,j;jhtuj;jpy; vspjpy; Nkw;nfhs;syhk;.  kugZj;njhifa tsk; ,jpy; 
mjpfkpUg;gjhy; kuGj;Njhw;w khw;wq;fis vspjpy; Nkw;nfhs;syhk;. 
 

6. Ez;Gtp <u;g;G cs;s ,lq;fspy; mjhtJ tpz;ntspapy; ,j;jhtuk; 
ntw;wpfukhfj; jdJ tho;f;ifr;#oiy Kbf;fpwJ vd;gij 1982-Mk; 
Mz;by; nra;ag;gl;l NrhjidfNs ep&gpj;Js;sd.  kdpjDld; 
$l;lhspahf ,j;jhtuj;ij mDg;gp tpz;ntsp Ma;T nra;a KbAk; 
vd;gij ,J fhl;LfpwJ. 
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myF – 4  
 

capupnjhopy;El;gtpay; newpKiwfSk; nray;KiwfSk; 
 
 
• capupnjhopy;El;gtpay; vd;gJ gad;ghl;L capupay; nray;Kiw 

mwptpayhFk;. Kdpj ,dj;jpw;Fk; kw;w capupdq;fSf;Fk; gad;glf;$ba 
mwptpay; tsu;r;rp> capupay; nray;Kiwfspd; gad;ghL> mikg;G kw;Wk; 
njhFjp vdf; $wyhk;. 1919 Mk; Mz;L `q;Nfupa nghwpahsuhd fhu;y; 
Vu;fp vd;gtuhy; capupnjhopy; El;gtpay; vd;w nrhy; cUthf;fg;gl;lJ. 
capupnjhopy; El;gtpay; vd;w nrhy; cUthf;fg;gl;lJ. 
capupnjhopy;El;gtpay; vd;gJ capupdq;fs;> jpRf;fs;> nry;fs;> 
Ez;ZWg;Gfs; my;yJ jdpikgLj;jg;gl;l %yf;$Wfshd nehjpfis 
gad;gLj;jp capupay; my;yJ gpw %yf;$Wfis mjpf kjpg;Gila 
nghUl;fshf khw;Wk; nray;ghLfis cs;slf;fpajhFk;. 

 
capu;njhopy;El;gtpaypd; tsu;r;rp 
 
• fle;j E}w;whz;Lfspy; capupnjhopy; El;gtpay; kpf mgupkpjkhd 

tsu;r;rpiag; ngw;Ws;sJ. ,t;tsu;r;rpahdJ tof;fkhd my;yJ 
ghuk;gupa capupnjhopy;El;gtpay; kw;Wk; etPd capupnjhopy;El;gtpay; 
vDk; ,U jiyg;Gfspd; fPo; ed;F Gupe;Jf;nfhs;s ,aYk;. 

 
1. tof;fkhd my;yJ ghuk;gupa capupnjhopy;El;gtpay; 
 
• ek; %jhijau;fshy; cUthf;fg;gl;l rikayiw njhopy;El;gk; jhd; 

,J. ,j;njhopy;El;gj;jpy; ghf;Bupaq;fisAk;> Ez;ZapupfisAk; 
gad;gLj;jp japu;> nea;> ghyhilf;fl;b Nghd;w ghy;rhu; nghUl;fSk;> 
,l;yp> Njhir> ehz;> nuhl;b> gpl;rh Nghd;w czTg; nghUl;fSk; 
jahupf;fg;gLfpd;wd. ghuk;gupa capupnjhopy;El;gk; xapd;> gPu; Nghd;w 
kJghdj; jahupg;gpYk; gad;gLj;jg;gLfpwJ. 

 
• 18Mk; E}w;whz;Lfspy; mwptpay; kw;Wk; njhopy;El;g Kd;Ndw;wj;jpd; 

fhuzkhf rikayiwj; njhopy;El;gk; mwptpay; G+u;t kjpg;igg; ngw;wJ.  
 
2. etPd capupnjhopy;El;gtpay; 
 
• etPd capupnjhopy;El;gk; ,U Kf;fpa mk;rq;fisf; nfhz;Ls;sJ. 

,it ghuk;gupaj; njhopy;El;gj;jpypUe;J NtWgl;lit. 
 

(i) kW$l;bizT DNA njhopy;El;gj;jpd; %yk; Fwpg;gpl;l Njitf;fhf 
Gjpaj; jahupg;Gfs; ngWtjw;F kugZ khw;wk; nra;ag;gLjy;. 
 

(ii) Gjpjhf cUthf;fg;gl;l njhopy;El;gj;jpd; cupik kw;Wk; mjd; 
r%fj; jhf;fk;. ,d;iwaf; fhyfl;lj;jpy; capu;njhopy;El;gtpay; 
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%yk; cynfq;Fk; xU gpy;ypad; lhyu; tu;j;jfk; eilngWfpwJ. 
kUe;J epWtdq;fs;> kJghdj; njhopyfq;fs;> Ntshz; 
njhopw;rhiyfs; kw;Wk; gpw capupnjhopy;El;gk; mbg;gilapyhd 
njhopy;fs; mtw;wpd; jahupg;Gfspd; Kd;Ndw;wj;jpw;fhf 
capupnjhopy;El;gf; fUtpfs; gad;gLj;jg;gLfpd;wd. 

 
• etPd capupnjhopy;El;gtpay; kW$l;bizT DNA njhopy;El;gk; %yk; 

Vw;gLk; kugZ khw;wk; kl;Lkpd;wp nry;ypizTj; njhopy;El;gj;jpd; 
midj;J topKiwfisAk; cs;slf;fpaJ. capupnjhopy;El;gtpaypd; 
Kf;fpa mk;rq;fshtd gpd;tUkhW: 

 
• nehjpj;jy; : mkpyq;fs;> nehjpfs;> My;f`hy;fs;> capup 

vjph;g;nghUl;fs;> Ez; Ntjpag;nghUl;fs;> itl;lkpd;fs; kw;Wk; er;Rg; 
nghUl;fspd; cw;gj;jp. 
 

• xw;iw nry; Gujk;> My;f`hy; kw;Wk; capup vjpu;g; nghUs; ngUkstpy; 
cw;gj;jp nra;tjw;fhd capupj;jpus; 
 

• nehjpfs; gjg;gLj;Jk; njhopw;rhiyfspy; capup czu;tpfshf 
nray;gLjy;. 
 

• i`l;u[d;> My;f`hy;> kPj;Njd; Nghd;w capup vupnghUs; cw;gj;jpapy; 
Ez;Zapup cl;Gfl;ly;fs; (Inoculants) capup cuq;fs; kw;Wk; 
epiyepWj;jpfshf 
 

• ,uz;lhk; epiy tsu;r;rpijg; nghUl;fs; kw;Wk; khNdhFNshdy; 
Mz;bghb (Monoclonal Antibody) cw;gj;jpf;F jhtu kw;Wk; tpyq;F 
nry; tsu;g;G. 
 

• Ez;Ntjpag;nghUl;fs;> nehjpfs;> jLg;G+rpfs;> tsu;r;rp `hu;Nkhd;fs;> 
capup vjpu;g;nghUl;fs; kw;Wk; ,z;lu;nguhd;fspd; cw;gj;jpapy; 
kW$l;bizT DNA njhopy;El;gk;. 
 

• nray;Kiw nghwpapay; (Process Engineering) ePu; kW Row;rp kw;Wk; 
fopTg; nghUl;fs; Rj;jpfupg;gpy; gad;gLj; capupnjhopy; El;gtpay; 
fUtpfspd; gad;ghL Jiwapy; gjg;gLj;Jk; nghwpapay;. 

 
,e;j myfpy; etPd njhopy;El;gtpaypd; gy;NtW mk;rq;fs;> mjd; 
cw;gj;jpg; nghUl;fs;> gad;ghL Nghd;wit tptupf;fg;gl;Ls;sd. 
 

capup njhopy;El;gtpaYld; ,ize;j Jiwfs; 
 

• 21Mk; E}w;whz;by; capup njhopy;El;gtpay; gyj; Jiwfspy; 
gad;gLj;jg;gLk; kpf Kf;fpa gpupthFk;. ek;Kila tho;tpy; 
gad;gLj;jf;$ba xU ek;gfkhd JiwahFk;. capup njhopy;El;gtpay; 
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NtWgl;l Jiwfshfpa Ntshz;ik> kUj;Jtk;> Rw;Wr; #oy; kw;Wk; 
tzpfk; uPjpahd njhopw;rhiyfspy; tpupthd gad;ghLfisf; 
nfhz;Ls;sJ. 

 

 
 

tuyhw;Wg; ghu;itapy; 
 gyjug;gl;l gad;ghLfs; nfhz;l ,ilj;njhlu;Gila mwptpay; 
Gykhfj; jpfOk; capupnjhopy;El;gtpay; tsu;r;rpapd; Kf;fpa tuyhw;W 
epfo;Tfs; fPNo gl;bayplg;gl;Ls;sd. 
 
nghJthd rfhg;jj;jpw;F Kd;G 
 6000 fp.K (ngh.M.K) – 3000 fpK (ngh.M.K) - <];l;ilg; gad;gLj;jp 
nuhl;bj; jahupj;jy;> gor;rhW kw;Wk; jhtuf; fopTfspy; nehjpj;jy; %yk; 
kJghdq;fs; jahupj;jy; 
 
20Mk; E}w;whz;bw;F Kd;G 
1770 – Mz;Nlha;d; yhNthrpau; Ntjpa mbg;gilapyhd My;f`hy;  
        nehjpj;jiy je;jhu;. 
1798 –  vltu;l; n[d;du; ngupak;ik Neha;f;fhd Kjy; itu]; jLg;G+rpia  
       Foe;ijf;F cl;nrYj;jpdhu;. 
1838 – n[uhu;l]; N[hd;]; Ky;lu; kw;Wk; [hd; N[f;fg; ngu;rpypa];  
       MfpNahuhy; Gujk; fz;Lgpbg;G> ngauply; kw;Wk; gjpT nra;ag;gly;. 
1871 – vu;d];l; N`hg;> nra;yu; Mfpa ,UtUk; nehjp ,d;tu;Nli]  
       fz;Lgpbj;jdu;. mJ jw;NghJk; nraw;if ,dpg;G+l;bahf  
       gad;gLj;jg;gLfpwJ. 
1876 – Y}ap]; gh];lu; nehjpj;jypy; Ez;Zapupfspd; gq;fpidf;  
        fz;lwpe;jhu;. 
 
20Mk; E}w;whz;by; 
1917 – capupnjhopy;El;gtpay; vd;w nrhy; fhu;y; vu;fp vd;gtuhy;  
        cUthf;fg;gl;lJ. 
1928 – mnyf;rhz;lu; gpsk;kpq; vd;gtuhy; ngdprpypd; fz;Lgpbf;fg;gl;lJ. 
1941 – [hu;[; gPby; kw;Wk; vl;tu;L lhl;lk; MfpNahuhy; epANuh];Nghuh           
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        fpuhrhtpy; Nkw;nfhs;sg;gl;l gupNrhjidapd; tpisthf xU             
        kugZ – xU nehjp fUJNfhis (One gene one enzyme  
                hypothesis) Kd;nkhope;jdu;. 
1944 – mNtup> Nkf;ypahl;> nkf;fhu;l;b MfpNahu; DNAit xU kuGg;  
        nghUs; vd fz;lwpe;jdu;. 
1953 – N[k;]; thl;rd;> gpuhd;rp]; fpupf; MfpNahuhy; DNA tpd; ,ul;il  
       ,io mikg;G fz;Lgpbf;fg;gl;lJ. 
1972 – Mu;gu;> ];kpj;> ehu;ju;d;]; MfpNahuhy; jilfl;L (Restriction)  
       nehjpfs; fz;Lgpbf;fg;gl;ld. 
1973 – DNAitj; Jz;bj;jy; - gpsh];kpl; DNA cld; ,izj;jy;> DNA  
             kW$l;lizT njhopy;El;gk; - kuGg; nghwpapay; - ];lhd;yp  
      Nfh`d;> md;dp rhq;f;> ,uhgu;l; P̀ypq; kw;Wk; N`gu;l; Nghau;  
      MfpNahuhy; kugZ khw;wk; nra;ag;gLjy;. 
1975 – Nfh ;̀yu;> kpy;];Bd; MfpNahuhy; khNdhFNshdy; Mz;bghb  
      (Monoclonal antibody) cw;gj;jp nra;ag;gl;lJ. 
1976 – rhq;fu;> fpy;gu;l; MfpNahu; DNA njhlu;tupirahf;fj; njhopy;  
       El;gj;ij cUthf;fpdhu;fs;. 
1978 – <.Nfhiyapy; kdpj ,d;Rypd; cw;gj;jp 
1979 – H.G.Nfhuhdh vd;gtuhy; capUs;s nry;Yf;Fs; nray;glf;$ba  
      nraw;if kugZ cUthf;fk;. 
1982 – If;fpa mnkupf;f ehL kdpj gad;ghl;bw;fhd kW$l;bizT DNA  
            njhopy;El;gtpaypd; Kjy; kUe;jpay;  cw;gj;jpg; nghUshd  
      `pA+Kypid (Humulin) mq;fPfupj;jJ. 
1983 – jhtuq;fspd; kugZ khw;wj;jpw;F Ti - gpsh];kpl; gad;ghL. 
1986 – Nfup Ky;yp]; vd;gtuhy; ghypkNu]; rq;fpypj; njhlu; tpid (PCR)  
      cUthf;fg;gl;lJ. 
1987 – igNahyp];bf; khw;w Kiwapy; kugZ khw;wk;. 
1992 - <];l;bd; Kjy; FNuhNkhNrhk; njhlu;tupirg;gLj;jg;gl;lJ. 
1994 – Kjy; kugZ khw;wg;gl;l czT: gpNstu;Nrtu; jf;fhspia  
      mnkhpf;fh mq;fPfupj;jJ. 
1997 – mad; tpy;ku;l; cl;fU efyhf;fj;jpd; %yk; Kjy; kugZ khw;w  
      tpyq;fhd ghY}l;b tif ML Nlhypia cUthf;fpdhu;. 
2000 – Kjy; jhtu kugZ njhifak; muhgplhg;rp]; jhypahdhtpy; njhlu;  
     tupirgLj;jg;gl;lJ. 
 
21 Mk; E}w;whz;by; 
2001 – kdpj kugZj; njhifa nray; jpl;lk; kdpj kugZj; njhifa  
       njhlu; tupirapd; Kjy; tiuitf; nfhLj;jJ. 
2002 – xiuth rl;ilthtpy; Kjy; gapu; jhtu kugZ njhifak; njhlu;  
       tupirgLj;jg;gl;lJ. 
2003 – kdpj kugZ njhifa nray; jpl;lk; epiwtw;wJ. ,J kdpjdpd;  
       midj;J 46 FNuhNkhNrhk;fspy; cs;s kdpj kugZtpd;  
       njhlu;tupir kw;Wk; ,Ug;gplj;jpd; jfty;fis toq;fpaJ. 
2010 – ru; ,uhgu;l; G.vl;tu;l; Ma;Tf;$l Nrhjid tsu;g;G Kiwapy;  
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    tpyq;F fUTWjiy elj;jpf; fhl;bdhu;. 
2016 – gf;fthj Nehahspfspy; kPz;Lk; elf;f nra;a jz;L nry;fs; (stem  
           cell) cl;nrYj;jg;gl;lJ – jz;L nry; rpfpl;ir. 
2017 - ,uj;j jz;L nry;fs; Ma;tfj;jpy; tsu;g;G. 
2018 – N[k;];myprd;> lhRF N`hd;N[h Mfpa ,UtUk; Neha; jLg;G  
      nry;fspy; Gujk; ,Ug;gij fz;lwpe;jdu;. Gw;W Neha; rpfpr;irapy;  
      ,jw;F Kf;fpa gq;F fhzg;gl;lJ. 
 
ghuk;gupa capupnjhopy;El;gtpay; 
(Traditional Biotechnology) 
  
• Vw;fdNt tptupj;jJ Nghy; ek;Kila %jhijau;fshy; cUthf;fg;gl;l 

,e;j rikayiw njhopy;El;gk; jhd; nehjpf;f itf;Fk; ghf;Bupaq;fis 
gad;gLj;jpaJ. vdNt> ,J capupdq;fspy; ,aw;ifahf mike;j 
jpwd;fis mbg;gilahf nfhz;l nray;ghLfis cs;slf;fpaJ. 

 
nehjpj;jy; (Fermentation) 
  
• nehjpj;jy; vDk; nrhy; ,yj;jPd; nkhopapd; “/ngu;tpu; (fervere) ypUe;J 

ngwg;gl;lJ. ,J fha;r;Rjy; (to boil) vd;W nghUs;gLk;. nehjpj;jy; 
vd;gJ tsu;rpij khw;wr; nraypy; fupk %yf;$Wfis (nghJthf 
FSf;Nfh];) VNjDk; vyf;l;uhd; flj;J rq;fpyp my;yJ Mf;]p[dw;w 
epiyapy; mkpyq;fs;> thAf;fs; my;yJ My;f`hyhf khw;WtJ MFk;. 
nehjpj;jy; kw;Wk; mtw;wpd; eilKiw gad;ghLfis gw;wpg; gbg;gJ 
irNkhyh[p MFk;. ,J 1856Mk; Mz;L cUthf;fg;gl;lJ. me;j 
Mz;by; gpuhd;]; ehl;L Ntjpapayhu; Y}ap]; gh];lu; <];l;bdhy; 
nehjpj;jy; cz;lhfpwJ vd;gij ep&gpj;jhu;. capu; tho Mf;rp[dw;w 
#oy; Njitg;gLk; NghJ rpy tif ghf;Bupaq;fSk; G+Q;irfSk; 
nehjpj;jiy Nkw;nfhs;fpd;wd. czT kw;Wk; kJghd njhopy;fspy; 
nehjpj;jy; nray;fs; kpfTk; gad;glf;$bajhf cs;sd. ,q;F 
My;f`hy; ghdq;fis cUthf;f ru;f;fiu fiury; vj;jdhyhf 
khw;wg;gLfpd;wd. nuhl;bfis cg;gr;nra;a <];lhy; ntspaplg;gLk; CO2 
cjTfpwJ; fha;fwpfs; kw;Wk; ghy;rhu; nghUl;fisg; ghJfhf;fTk; 
kz%l;lTk; gad;gLk; fupk mkpyq;fspd; cw;gj;jpapYk; gad;gLfpwJ. 

 
capup tpidfyd; -Bioreactor 
(nehjpfyd; - Fermentor)  
  
• capuptpidfyd; (nehjpfyd;) vd;gJ xU ghj;jpuk; my;yJ nfhs;fyd; 

MFk;. ,J tpidgL nghUl;fSld; Ez;Zapupfs; my;yJ mtw;wpd; 
nehjpfs; Njitahd nghUl;fis cw;gj;jp nra;tjw;F tpidGupAk; 
tifapy; cfe;j #o;epiyia toq;ff; $bajhf tbtikf;fg;gl;L 
,Uf;Fk;. ,e;j capuptpid fydpy; fhw;Nwhl;lk;> fpsu;T+l;lk; (agitation)> 
ntg;gepiy> pH Nghd;wit fl;LgLj;jg;gl;bUf;Fk;. nehjpj;jy; Nkw;fhy; 
gjg;gLj;jk; kw;Wk; fPo;f;fhy; gjg;gLj;jk; vd ,U nray;Kiwfis 
cs;slf;fpaJ.  
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i. Nkw;fhy; gjg;gLj;jk; (Upstream process) 

• nehjpj;jy; njhlq;Ftjw;F Kd;ghf cs;s midj;J nray;KiwfSk; 
mjhtJ nehjpfydpy; Ez;Zapu; ePf;fk;> jahu;gLj;Jjy;> tsu;g;G Clf 
Ez;Zapu; ePf;fk; kw;Wk; nghUj;jkhd cl;Gfl;lypd; (inoculum) tsu;r;rp 
Mfpait Nkw;fhy; gjg;gLj;jk; vdg;gLk;. 

 
ii. fPo;f;fhy; gjg;gLj;jk; (Downstream Process) 
  
• nehjpj;jYf;F gpwF cs;s midj;J nray;KiwfSk; fPo;f;fhy; 

gjg;gLj;jk; vdg;gLk;. ,r;nray;Kiwapy; thiy tbj;jy; ikatpyf;fy;> 
tpirf;F cl;gLj;Jjy;> tbfl;Ljy; kw;Wk; fiug;ghd; %yk; 
gpupj;njLj;jy; Nghd;wit cs;slq;fpAs;sd. ngUk;ghYk; ,r;nray;Kiw 
tpUk;gg;gLk; tpis nghUspd; J}a;ikia cs;slf;fpaJ.  

 
nehjpj;jy; nray;Kiw 
 

• cw;gj;jpg; nghUl;fisr; rhu;e;J capup tpidfyd; 
Nju;e;njLf;fg;gLfpwJ. 
 

• Fwpg;gpl;l ntg;gepiy> pHy; nghUj;jkhd tsu;jsg; nghUs; 
(substrate) ePu;k Clfj;jpy; Nru;f;fg;gl;L gpd;du; ePu;f;fg;gLfpwJ. 
 

• ,jpy; capupdk; (Ez;Zapupfs;> tpyq;F / jhtu nry;> nry; 
Ez;ZWg;Gfs; my;yJ nehjpfs;) Nru;f;fg;gLfpwJ. 
 

• ,J Fwpg;gpl;l fhy mstpw;F Fwpg;gpl;l ntg;gepiyapy; 
itf;fg;gLfpwJ. 
 

• capupdk; fhw;Ws;s epiyapNyh my;yJ fhw;ww;w epiyapNyh 
NjitNfw;g itf;fg;glyhk;. 
 

• fPo;f;fhy; gjg;gLj;Jjy; Kiwiag; gad;gLj;jp tpisg;nghUl;fs; 
ngwg;gLfpd;wd. 

 
njhopw;rhiyapy; nehjpj;jypd; gad;ghLfs; 
 
nehjpj;jy; gpd;tUk; njhopy;rhu; gad;ghLfisf; nfhz;Ls;sJ. mitahtd: 
 
1. Ez;Zapup capupj;jpus; cw;gj;jp: Ez;Zapup nry;fshd (capupj;jpus;) 

ghrpfs;> ghf;Bupaq;fs;> <];l;> G+Q;irfs; Nghd;wit tsu;f;fg;gl;L 
cyu;j;jg;gl;L xw;iw nry; Gujk; (SCP) vd;wiof;fg;gLk; KO Guj 
%ykhfg; gad;gLfpd;wd. ,it kdpj czthfNth> tpyq;F 
jPtdkhfNth nray;gLfpd;wd. ,jw;F xw;iw / jdp nry; Gujk; vd;W 
ngau;. 
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2. Ez;Zapup tsu;rpij khw;wg; nghUl;fs; Ez;Zapupfs; kdpj kw;Wk; 
tpyq;FfSf;F gaDs;sjhf ,Uf;Fk; Ntjpag; nghUl;fis cw;gj;jp 
nra;fpd;wd. ,e;j nghUl;fs; tsu;rpij khw;wg; nghUl;fs; vd;W 
miof;fg;gLfpd;wd. ,it ,uz;L gpupTfshfg; gpupf;fg;gLfpd;wd. 
 
• Kjy;epiy tsu;rpij khw;wg;nghUl;fs;: Ez;Zapupfspd; capu; 

nray;Kiwfis guhkupg;gjw;fhf cw;gj;jp nra;af;$bait 
Kjy;epiy tsu;rpij khw;wg;nghUl;fs; vdg;gLk;. vLj;Jf;fhl;L: 
vj;jdhy;> rpl;upf; mkpyk;> yhf;bf; mkpyk;> mrpl;bf; mkpyk;. 
 

• ,uz;lhk; epiy tsu;rpij khw;wg;nghUl;fs;: ,uz;lhk; epiy 
tsu;rpij khw;wg;nghUs;fs; Ez;Zapupfspd; Kf;fpa tho;f;if 
nray;Kiwf;F Njtg;gLtjpy;iy. Mdhy; ,it kjpg;Gf;$l;Lk; 
jd;ikAilait. ,tw;wpy; capup vjpu;g;nghUl;fSk; (Antibiotics) 
cs;slq;Fk;. vLj;Jf;fhl;Lfs;: Mk;Nghnluprpd;-B ([;nug;Nlhikr]; 
NehNlh];)> ngdprpypd; (ngdprPypak;fpiuNrh[Pdk;)> ];l;nug;Nlhikrpd; 
(];l;nug;Nlhikr]; fpiur];)> nll;uhirf;spd; (];l;nug;Nlhikr]; 
MupNah/Ngrpad;];)> My;fyha;Lfs;> er;R epwkpfs;> itl;lkpd;fs; 
kw;Wk; gpw. 
 

3. Ez;Zapu; nehjpfs;: Ez;Zapupfis tsu;f;Fk; NghJ mit tsu;g;G 
Clfj;jpy; rpy nehjpfisr; Ruf;fpd;wd. ,e;j nehjpfs; Nrhg;G> czT 
gjg;gLj;jk;> kJghdk; (brewing)> kUe;jpapay; Mfpa njhopw;rhiyfspy; 
gad;gLj;jg;gLfpd;wd. vLj;Jf;fhl;Lfs;: GNuhl;BNa];> mikNy];> 
INrhnkNu];> iyg;Ng]; Nghd;wit. 
 

4. Capu;-rhu; khw;wk;> capu;-rhu; Ntjpa khw;wk; my;yJ jsg;nghUs; khw;wk;: 
nehjpf;f itf;Fk; Ez;Zapupfs; kjpg;G kpf;f jahupg;Gf;fis cw;gj;jp 
nra;Ak; jpwidf; nfhz;Ls;sd. vj;jdhiy mrpl;bf; mkpykhf (tpdpfu;)> 
INrh GNuhg;gdhiy mrpl;Nlhdhf> rhu;gpl;lhiy rhu;Ngh]; ru;f;fiuahf 
(itl;lkpd; C cw;gj;jpf;F gad;gLtJ) ];Buhiy ];Vuha;lhf khw;w 
nehjpj;jy; gad;gLfpwJ. 

 
jdp nry; Gujk; (Single Cell Protein - SCP) 
 
jdp nry; Gujk; vd;gJ tpyq;F czthf my;yJ kdpj Jiz czthf 
(supplementary food) gad;gLj;jg;gLk; Ez;Zapupfspd; cyu;e;j 
nry;fshFk;. jdp nry; Guj cw;gj;jpapy; gad;gLj;jg;gLk; Ez;Zapupfs; 
fPNo nfhLf;fg;gl;Ls;sd. 
 
• ghf;Bupaq;fs; - nkj;ijNyhgpy;y]; nkj;ijNyhl;Nuhg];> 

nry;YNyhNkhdh]; my;fyp[Pd;];. 
 

• G+Q;irfs; - mfhupf]; Nfk;g];bup];> rhf;fNuhikrl;]; nru;tPrpNa 
(<];l;)> Nfz;blh Al;byp];. 
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• ghrpfs; - ];igUypdh> FNshnuy;yh> fpshkpNlhNkhdh]; 
 

• jdp nry; Gujq;fs; mtw;wpd; Gujr;rj;J> fhu;Nghi`l;Nul;fs;> 
nfhOg;Gfs;> itl;lkpd;fs;> jhJ cg;Gfs; Nghd;wtw;wpd; fhuzkhf 
Kf;fpakhd czthfg; gad;gLj;jg;gLfpd;wd. ,it cztpd; Kf;fpa 
Mjhu mikg;ghfpwJ. NkYk; ,J tpz;ntsp tPuu;fs; kw;Wk; 
mz;lhu;bf;fh gazk; Nkw;nfhs;Sk; tpQ;Qhdpfshy; gad;gLj;jg;gLfpwJ. 
 

• cUisf;fpoq;F gjg;gLj;jg;gLk; njhopw;rhiyfspypUe;J fpilf;Fk; 
fopTePu; (jurk; nfhz;lJ)> itf;Nfhy;> nty;y rf;ifg;ghF> tpyq;F 
cuk; kw;Wk; fopTePu; Nghd;w nghUl;fspy; ];igUypdhit vspjpy;  
tsu;j;J mjpfstpy; Gujq;fs; jhJ cg;Gfs;> nfhOg;Gfs;> 
fhu;Nghi`l;Nul; kw;Wk; itl;lkpd;fs; epiwe;j czit cz;lhf;fyhk;. 
NkYk;> ,j;jifa gad;ghLfs; Rw;Wr;#oy; khRghl;ilf; Fiwf;fpwJ. 
250 fp nkj;ijNyhgpy;y]; nkj;ijNyhl;Nuhg];> mjDila kpf 
mjpfsT capupj;jpus; gad;ghl;bd; %yk; 25 ld; Guj cw;gj;jpia 
cUthff;$Lk;. 

 
jdp nry; Gujj;jpd; gad;ghLfs; 
 
• ,J Gujj;jpw;F khw;whfg; gad;gLfpwJ. 

 
• ,J MNuhf;fpakhd Kb kw;Wk; NjhYf;fhd moFg; nghUl;fspy; 

gad;gLj;jg;gLfpwJ. 
 

• ,J Gujj;jpd; kw;Wk; Cl;lr; rj;Jf;fspd; rpwe;j Mjhukhf Nfhop 
tsu;g;gpy; gad;gLfpwJ. ,J gwitfs;> kPd;fs;> fhy;eilfs; 
Nghd;wtw;wpd; cztpw;fhf gutyhf gad;gLj;jg;gLfpwJ. 
 

• ,J czTj; njhopw;rhiyfspy; kz%l;bahf itl;lkpd; nfhz;ljhf> 
mLkid nghUl;fspd; Cl;lr;rj;J kjpg;ig mjpfupf;Fk; fhuzpahf> 
#g;Gfs;> jahu;epiy czTfs; kw;Wk; czTf;Fwpg;Gfspy; 
gad;gLj;jg;gLfpwJ. 
 

• fhfpj jahupg;gpYk;> Njhy; gjg;gLj;JjypYk;> Eiu epiyepWj;jpahfTk; 
,J gad;gLfpwJ. 

 
etPd capupnjhopy;El;gj;jpy; Vw;gl;Ls;s Kd;Ndw;wq;fs; 
 
• etPd capupnjhopy; El;gtpay; midj;J kugZ-rhu; igahSjy; 

Kiwfs;> GNuhl;Nlhgpshr ,izT njhopy;El;gq;fs; kw;Wk; gioa 
capupnjhopy;El;gtpay; nray;Kiwfspy; Nkw;nfhs;sg;gl;l Nkk;ghLfs; 
Nghd;wtw;iw cs;slf;fpAs;sJ. etPd capupnjhopy;El;gtpaypd; xU 
rpy Kf;fpa Nkk;ghLfs; fPNo tptupf;fg;gl;Ls;sd. 
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kugZ – rhu; nghwpapay; 
 
• kugZ rhu; nghwpapay; my;yJ DNA kW$l;bizT njhopy; El;gk; 

my;yJ kugZ efyhf;fk; vd;gJ xU njhFg;ghd nrhy;yhFk;. ,jpy; 
ntt;NtW Nrhjid nray;Kiwfs; cs;slf;fg;gl;Ls;sd. ,it DNA 
khw;WUthf;fk; kw;Wk; DNA I xU capupapypUe;J ,Ue;J kw;nwhU 
capupf;F khw;Wjy; Mfpait eilngWfpd;wd. 

 
• Kd;Ng myF II y; ghuk;gupa kW$l;biztpw;fhd tiuaiwia 

mwpe;jpUg;gPu;fs;. ghuk;gupa kW$l;bizT Fd;wy; gFg;gpd; NghJ xj;j 
,iz FNuhNkhNrhk;fSf;fpilNa Vw;gLj; kugZ gupkhw;wk; my;yJ 
kW$l;bizitf; Fwpf;Fk;. etPd njhopy;El;gj;ijg; gad;gLj;jp 
nraw;ifahf kW$l;bizit nray;gLj;jg;gLtJ kW$l;bizT DNA 
njhopy;El;gk; (rDNA njhopy;El;gk;) vd;wiof;fg;gLfpwj. NkYk; ,J 
kugZ khw;w njhopy;El;gk; vd;Wk; miof;fg;gLk;. Fwpg;gpl;l kugZtpw;F 
FwpaPL nra;Ak; DNA I xU capupapypUe;J ,Ue;J kw;nwhU capupf;F 
khw;wk; nra;tij ,e;j njhopy;El;gKiw jd;dfj;Nj nfhz;Ls;sJ. 
,jpy; Fwpg;gpl;l jhq;fpf;flj;jpfs; (Vectors) Kftu;fshf 
nray;gLj;jg;gLfpd;wd my;yJ kpd;Jisaply; fUtp> kugZ Jg;ghf;fp 
Nghd;w fUtpfs; gad;gLj;jg;gLfpd;wd my;yJ ,J ypg;NghNrhk; 
%yNkh> Ntjpag; nghUl;fs; %yNkh> Ez; cl;nrYj;Jjy; 
(Microinjection) %yNkh Nkw;nfhs;sg;gLfpwJ. 

 
kW$l;bizT DNA njhopy;El;gj;jpd; gbepiyfs; 
 
• epfyhf;fk; nra;ag;gl Ntz;ba> tpUk;gj;jFe;j> kugZit nfhz;Ls;s 

DNA Jz;ilj; jdpikgLj;Jjy;. ,jw;F nrUfp (Insert) vd;W ngau;. 
 

• Xk;Gapu; nry;Yf;Fs;NsNa Rakhf ngUf;fkilaf;$ba jhq;fpf;flj;jp 
vDk; xU flj;jp %yf;$Wld; DNA Jz;Lfis nrUFtjpdhy; 
kW$l;bizT DNA (rDNA) %yf;$W cUthf;fg;gLfpwJ. 
 

• rDNA %yf;$iw jhq;fpapUf;Fk; khw;wg;gl;l Xk;Gapup nry;fisj; 
Nju;e;njLj;jy; kw;Wk; mtw;iw ngUf;fkila nra;jy;; ,jd; %yk; 
rDNA ngUf;fkilfpwJ. 
 

• vdNt> ,e;j midj;J nraypdhy; nrUfp mjpfsT rDNA itNah 
my;yJ mjd; gz;Gfis ntspg;gLj;Jk; mjpfsT Gujq;fisNah 
cUthf;FfpwJ. 
 

• vq;nfy;yhk; jhq;fpf;flj;jpfs; <LgLj;jg;gltpy;iyNah mq;nfy;yhk; 
me;j tpUk;gj;jFe;j kugZ ghypkNu]; rq;fpyp tpid (PCR) 
njhopy;El;gj;jpd; %yk; ngUf;fkilar; nra;ag;gLfpwJ. ,e;j 
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ngUf;fkile;j efy;fs; Xk;Gapup nry;ypd; GNuhl;Nlhgpsh]j;jpDs; Crp 
%yNkh my;yJ kugZ Jg;ghf;fp %yNkh nrYj;jg;gLfpd;wd. 

 
• PCR: ghypkNu]; rq;fpyp tpid DNA tpd; Fwpg;gpl;l gFjpia 

efyhf;fk; (kpy;ypad;) nra;ag; gad;gLj;jg;gLk; nghJthd Ma;tf 
njhopy;El;gkhFk;. 

 
kugZg; nghwpapaYf;fhd fUtpfs; (Tools for Genetic Engineering) 
  
• NkNy tptupf;fg;gl;ljpypUe;J ,e;j njhopy;El;gj;jpy; rpy mbg;gilf; 

fUtpfs; kW$l;bizT DNA %yf;$iw cw;gj;jp nra;tjw;F 
Njitg;gLfpwJ vd;gJ ekf;F njupa tUfpwJ. mbg;gilf; 
fUtpfshtd nehjpfs;> jhq;fpf;flj;jpfs; kw;Wk; Xk;Gapupfs;. kugZg; 
nghwpapaypy; Njitg;gLk; kpf Kf;fpa nehjpfs; jilfl;L nehjpfs; 
(Restriction enzymes)> DNA iyNf]; kw;Wk; My;fiyQd; gh];/gNl]; 
MFk;. 

 
jilfl;L nehjpfs; (Restriction enzymes) 
 
• 1963 Mk; Mz;L ghf;BupNah /gh[pd; tsu;r;rpia fl;Lg;gLj;jf; 

fhuzkhd ,uz;L nehjpfs; <];bupr;rpah Nfiyapy; ,Ue;J 
jdpikg;gLj;jg;gl;ld. xU nehjp DNA cld; nkj;ijy; njhFjpia 
Nru;f;fpwJ. kw;nwhU nehjp DNAI Jz;bf;fpwJ. DNAI Jz;bf;Fk; 
nehjp nu];l;upf;~d; vz;Nlh epAf;spNa]; MFk;. ,it DNA 
%yf;$Wf;Fs; Fwpg;gpl;l milahsk; fhzf;$ba gFjpf;F mUfpy; 
my;yJ ,lj;jpy; DNA I Jz;bf;fpd;wd. ,jw;F jilfl;Lf; fsk; 
(Restriction sites) vdg;gLk;. ,it nray;gLk; tpjj;jpd; mbg;gilapy; 
jilfl;L nehjpfs; vf;NrhepAf;spNa]; (Exonuclease) kw;Wk; 
vz;NlhepAf;spNa]; (Endonuclease) vd tifg;gLj;jg;gLfpd;wd. 

 
a. vf;NrhepAf;spNa]; nehjp DNA %yf;$wpd; xU Kidapy; ,Ue;J 

epAf;NahilLfis ePf;FfpwJ. v-fh: 31> vf;Nrh epAf;spNa]; III. 
 

b. vz;NlhepAf;spNa]; nehjp DNA %yf;$wpd; cl;Gwk; cs;s 
/gh];/Ngh il v];lu; gpizg;ig ePf;FfpwJ. v-fh: Hind II, EcoRI, 
Pvul, Bam H I, Taq I 

 
nu];l;hpf;~d; 
(jilf;fl;L) 

nehjp 

Ez;Zaph; Mhuk; mq;fPfhpf;ff;$b
a njhlh;thpir 

Jz;Lfs; 

Alu I Mu;j;Nuhghf;lh; 
Y}l;ba]; 

5’AG/CT3’ 
3’TC/GA5’ 

A-G C-T kOq;fpa 
T-C G-A Kidfs; 

BamHI Ngrpy;y]; 
mikNyhypf;ANgrpa

5’G/GATCC3’ G     G-A-T-C xl;Lk; 
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d;]; 3’CCTAG/G5’ |   | 
C-C-T-A-G  GKidfs; 

EcoRI v];nrhpr;rpah 
Nfhiy 

5’G/AATTC3’ 
3’CCTAG/G5’ 

G A-A-T-T-C xl;Lk; 
|   | 
C-T-T-A-A  G Kidfs; 

HaeIII `PNkhgpy;y]; 
V[pahg;l]; 

5’GG/CC|3’ 
3’CC/GG5’ 

G-G C-C kOq;fpa 
C-C G-G Kidfs; 

HindIII `PNkhgpy;y]; 
,d;G@nad;rh 

5’A/AGCTT3’ 
3’TTCGA/A5’ 

A    A-G-C-T xl;Lk; 
|                  |        
T-T-C-G-A A 

 
nu];l;upf;~d; vz;NlhepAf;spNa];: %yf;$W fj;jpupNfhy;fs; 
 
• nu];l;upf;~d; vz;NlhepAf;spNa]; nehjpfs; %yf;$W fj;jpupNfhy; 

vdg;gLk;. ,it kW$l;bizT DNA njhopy;El;gj;jpd; mbj;jskhf 
nray;gLfpd;wd. ,e;j nehjpfs; gy ghf;Bupaq;fspy; cs;sd. mq;F 
,it ghJfhg;G mikg;gpd; gFjpahf nray;gLfpd;wd. ,tw;wpw;F 
jilfl;L khw;WUthf;f njhFjp (Restriction modification system) vd;W 
ngau;. 

 
• nu];l;upf;~d; vz;NlhepAf;spNa]; %d;W Kf;fpa tFg;Gfis 

nfhz;Ls;sJ. tif I> tif II> tif III. ,it nray;gLk; tpjj;jpy; 
xd;wpypUe;J kw;nwhd;W NtWgLfpd;wd. 

 
• tif II nehjp kl;Lk; kW$l;bizT DNA njhopy;El;gj;jpy; mjpfk; 

gad;gLj;jg;gLfpwJ. nghJthf> ,J 4 – 8 bp (base pairs) nfhz;Ls;s 
xU Fwpg;gpl;l njhlu;thpirf;Fs;Ns DNAI milahsk; fz;lwpe;J 
Jz;bf;fpwJ. rpy nehjpfSf;fhd vLj;Jf;fhl;Lfs; ml;ltizahf 4.1y; 
nfhLf;fg;gl;Ls;sd. 

 
• nu];l;upf;~d; nehjp Hind II vg;NghJk; Fwpg;gpl;l tupirapy; 6 

fhu,izfis milahsk; fz;lwpe;J mt;tplj;jpy; DNA 
%yf;$Wfis Jz;bf;fpwJ. mt;tupirfs; milahsj; njhlu;tupirAld; 
$ba 900 f;Fk; Nkw;gl;l jilfl;L nehjpfs; 230 tif ghf;Bupaq;fspy; 
,Ue;J gpupj;J vLf;fg;gLfpd;wd. 

 
• nu];l;upf;~d; vz;NlhepAf;spNa];fs; jFe;j topKiwfs; %yk; 

ngauplg;gLfpd;wd. nehjpapd; Kjy; vOj;J Ngupdg; ngaiuAk;> mLj;j 
,uz;L vOj;Jf;fs; rpw;wpdj;ijAk;> mLj;J tUtJ capupdj;jpd; 
,df;$wpidAk;> ,Wjpahf Nuhkhdpa vz; me;jf; fz;Lgpbg;gpd; 
njhlu;tupiriaAk; Fwpg;gpLfpwJ. 
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• vLj;Jf;fhl;lhf: EcoRI vd;gjpy; E – v];r;ruprpah> co - Nfhiy> R – RY 
13 ,df;$wpidAk;> I – fz;Lgpbf;fg;gl;l Kjy; vz;NlhepAf;spNai]Ak; 
Fwpf;fpwJ. 

 
• ,J gy jilfl;L nehjpfSf;fhd ,U NtW capupvjph;g; nghUs; jLg;G 

kugZf;fisAk;> milahsf; fsq;fisAk; (Recognition sites) 
nfhz;Ls;sJ. ,e;j njhlh;tupir jilfl;L fsk; vdg;gLfpwJ. ,J 
nghJthf Kd;gpd; xj;j tupir (Palindrome) MFk;. mjhtJ me;j 
fsj;jpy; ,uz;L DNA ,ioapd; njhlu;tupirapy; 5′ – 3′ jpirapYk; 
thrpg;gjw;F xd;whf cs;sJ. 

 
 vLj;Jf;fhl;L: MALAYALAM. ,e;j nrhy;iy ve;j jpirapy; 
 gbj;jhYk; xd;NwahFk;. 
 
• Kd;gpd; xj;j njhlu;thpir khwpfs; (Palindromic repeats) DNA 

,iofspYs;s xU rkr;rPuhd khwp njhlu;tupir 
 
  5′ - CATTATATAATG - 3′ 
  3′ - GTAATATATTAC - 5′ 
 
 Fwpg;G: fhu ,izfspd; njhlu;tupir Kjy; tupiria xg;gpLk; NghJ 
 kWjiy jpirapYk; (reverse direction) xNu khjpup cs;sijf; 
 fhzyhk;. 
 
• xU kugZ efyhf;fr; Nrhjidapd; tbtikg;gpy; xU jilfl;L 

nehjpapdhy; cz;lhf;fg;gLk; rupahd tif gpsT Kf;fpakhdjhFk;. xU 
rpy jilfl;L nehjpfs; ,uz;L DNA ,iofspd; ikag;gFjpapd; CNl 
gpsT Vw;gLj;Jtjd; tpisthf kOq;fpa (blunt) my;yJ gwpf;fg;gl;l 
Kid (flush end) cz;lhfpwJ. ,it rkr;rPu; Jz;bg;Gfs; vd 
miof;fg;gLfpd;wd. rpy nehjpfs; DNA I ntl;Lk; NghJ ePl;bf; 
nfhz;L fhzg;gLk; Kidfs; cz;lhfpd;wd. ,it xl;Lk; (Sticky) 
my;yJ xl;bizthd (cohesive) Kidfs; vd miof;fg;gLfpd;wd. 
,j;jifa ntl;Lfs; rkr;rPuw;w ntl;Lfs; vdg;gLfpd;wd. 

 

 
xl;Lk; kw;Wk; kOq;fpa Kidfs; 
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• DNA kW$l;bizT njhopy;El;gj;jpy; Kf;fpa gq;F tfpf;fpd;w NtW 

,uz;L nehjpfs; DNA iyNf]; kw;Wk; My;fiyd; gh];/gNl]; MFk;. 
 
DNA iyNf]; 
 
• DNA iyNf]; nehjp ,ul;il ,io DNA (dsDNA) tpd; ru;f;fiu 

kw;Wk; gh];/Ngl; %yf;$Wfis 5′ - PO4 kw;Wk; xU 3′ - OH cld;> 
xU mbNdhird; biu gh];/Ngl; (ATP) rhu;e;j tpidapy; Nru;f;fpd;wJ. 
,J T /gh[pypUe;j gpupj;njLf;fg;gLfpwJ. 

 

 
  
DNA iyNf]; tpid 
 
My;fiyd; gh];/gNl]; 
 
• My;fiyd; gh];/gNl]; vd;gJ DNA it khw;wp mikf;Fk; xU 

nehjpahFk;. ,J ,ul;il ,io DNA tpd; (dsDNA) 5′ Kidg; 
gFjpapy; my;yJ xw;iw ,io DNA tpy; (ssDNA) my;yJ RNA tpy; 
Fwpg;gpl;l gh];/Ngl; njhFjpia Nru;f;fpwJ my;yJ ePf;FfpwJ. ,jdhy; 
mJ Ra-fl;LWj;jj;ij (self-ligation) jLf;fpwJ. ,J 
ghf;Bupaq;fspypUe;Jk; fd;Wf;Fl;b rpWFly; gFjpapypUe;Jk; 
gpupj;njLf;fg;gLfpwJ. 

 
 
My;fiyd; gh];/gNl]; nray;ghL 
 
jhq;fpf;flj;jp (Vectors) 
 
 kugZ efyhf;f Nrhjidapd; kw;nwhU Kf;fpaf; $W gpsh];kpl; 
Nghd;w xU jhq;fpf;flj;jpahFk;. xU jhq;fpf;flj;jp vd;gJ Ra 
,ul;bg;gilaf; $ba xU rpwpa DNA %yf;$whFk;. ,J xU flj;jpahf 



 

235 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

nray;gLfpwJ kw;Wk; efyhf;fg; gupNrhjidf;fhf mjDs; nrUfg;gl;l xU 
DNA Jz;bd; flj;jpahf gad;gLj;jg;gLfpwJ. jhq;fpf;flj;jp efyhf;f 
Cu;jp (cloning vehicle) my;yJ efyhf;f DNA (cloning DNA) vd;Wk; 
miof;fg;gLfpwJ. jhq;fpf;flj;jpfspy; ,U tiffs; cs;sd. (1) 
efyhf;fj; jhq;fpf;flj;jp (Cloning vector) (2) ntspg;gLj;Jk; (Expression 
vector) jhq;fpf;flj;jp. efyhf;fj; jhq;fpf;flj;jp nghUj;jkhd Xk;Gapup 
nry;Yf;Fs; efyhf;f DNA nrYfiy (DNA-Insert) efyhf;fk; nra;a 
gad;gLj;jg;gLfpwJ. ntspgLj;Jk; jhq;fpf;flj;jp Xk;GapupDs; Gujj;ij 
cz;lhf;Ftjw;fhd DNA nrUfpia ntspg;ghlila cjTfpwJ. 

 
jilf;fl;L nehjpfspd; cjtpAld; may; DNA Jz;L gpsh];kpl; cld; 

nrUfg;gLfpwJ 
 
jhq;fpf;flj;jpapd; gz;Gfs;: 
 
• jhq;fpf;flj;jpfs; Xk;Gapup nry;Yf;Fs; mtw;Wila DNA nrUfYld; 

$lNt gy klq;F efy;fspd; cw;gj;jpf;fhf jd;dpr;iahf 
ngUf;fkilAk; jpwDilaJ. 

 
• ,J mstpy; rpwpajhf ,Uf;f Ntz;Lk;; Fiwe;j %yf;$W vil 

nfhz;bUf;f Ntz;Lk> mjhtJ 10 fpNyhNg]pf;Fk; (10kb) Fiwthd 
msit vilAilaJ. ,jd; fhuzkhf Xk;Gapup nry;Yf;Fs; Eiojy; 
/ khWjy; vspjhfpwJ. 
 

• jhq;fpf;flj;jp ngUf;fkiljYf;fhd xU Njhw;Wtpia (Origin) 
nfhz;bUf;f Ntz;Lk;. ,jdhy; mJ Xk;Gapup nry;Yf;Fs; 
jd;dpr;irahf ngUf;fkilAk; jpwidg; ngWk;. 
 

• ,J capupvjpu;g;nghUs; jLg;G Nghd;w nghUj;jkhd milahsf; 
Fwpia (marker) nfhz;bUf;f Ntz;Lk;. ,jdhy; kugZ 
khw;wkile;j Xk;Gapup nry;Yf;Fs; mjid milahsk; fz;lwpa 
KbAk;. 
 

• jhq;fpf;flj;jp DNA nrUfy; cld; xUq;fpiztjw;F jdpg;gl;l 
,yf;Ff;fsq;fisg; ngw;wpUf;f Ntz;Lk; kw;Wk; mJ jhq;fpapUf;Fk; 
DNA nrUfy; cld; Nru;e;J Xk;Gapup nry;ypd; kugZ 
njhifaj;Jld; xUq;fpizAk; jpwidg; ngw;wpUf;f Ntz;Lk;. 
ngUk;ghyhd rhjhuzkhf gad;gLj;jf;$ba efyhf;ff; 
jhq;fpf;flj;jpfs; xd;wpf;Fk; Nkw;gl;l jilfl;L jsq;fisf; 
nfhz;Ls;sd. ,it gy efyhf;f fsq;fs; (Multiple Cloning Site 
MCS) my;yJ gy ,izg;ghd;fs; (Polylinker) vdg;gLk;. gy 
efyhf;f fsq;fspd; (MCS) ,Ug;G Njitg;gLk; jilf;fl;L 
nehjpfis gad;ghl;bw;F toptif nra;fpwJ. 
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xU jhq;fpf;flj;jpf;Fs; efyhf;fj;ij vspjhFtjw;F gpd;tUk; gz;Gfs; 
Njitg;gLfpd;wd. 
 

jhq;fpf;flj;jpapd; gz;Gfs; 
 
 

1. ngUf;fkiljypd; Njhw;wk; (Origin of replication - Ori): ,e;j 
njhlu;tupirapypUe;J jhd; ,ul;bg;ghjy; njhlq;fg;gLfpwJ. ,e;j 
njhlu;tupirAld; xU Jz;L DNA ,izf;fg;gl;lhy; Xk;Gapup 
nry;Yf;Fs; mjidg; ngUf;fkilar; nra;a KbAk;. 
 

2. Nju;e;njLf;Fk; milahsf;Fwp (Selectable marker): Ori IAk; Nru;j;J 
jhq;fpf;flj;jpf;F xU Nju;e;njLf;Fk; milahsf;Fwp Njitg;gLfpwJ. 
,J kugZ khw;wkilahj nry;fis milahsk; fz;lwpe;J 
mtw;iw ePf;FtjpYk; kugZ khw;wkile;j nry;fspd; tsu;r;rpia 
Nju;e;njLj;J mDkjpf;fpwJ. 
 

3. efyhf;ff; fsk; (Cloning Site): md;dpa DNA I ,izf;Fk; 
nghUl;L> jhq;fpf;flj;jpf;F rpy fsq;fs; ,Ug;gpDk; xNu xU 
milahsf; fsk; tpUk;gj;jf;fjhf cs;sJ. 

 
jhq;fpf;flj;jpapd; tiffs; 
 
 xU rpy jhq;fpf;flj;jpfs; fPNo tpupthf tptupf;fg;gl;Ls;sd. 
 
gpsh];kpl; 
 
 gpsh];kpl; vd;gJ ghf;Bupa FNuhNkhNrhikj; jtpu ghf;Bupa 
nry;fspy; FNuhNkhNrhkpw;F ntspNa fhzg;gLk; jd;dpr;irahf 
ngUf;fkilaf; $ba ,ul;il ,io (ds circular DNA) tl;l tbt DNA 
%yf;$W MFk;. gpsh];kpl; mtw;Wila nrhe;j ngUf;fkiltjw;fhd 
kugZrhu; jfty;fisf; nfhz;Ls;sJ. 
 
pBR 322 gpsh];kpl; 
 

 
pBR 322 
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• pBR 322 kWf;fl;likf;fg;gl;l gpsh];kpl; MFk;. ,J efyhf;f 
jhq;fpf;flj;jpahf mjpfkhfg; gad;gLj;jg;gLfpwJ. ,J 4361 bp 
nfhz;Ls;sJ. pBR y; p vd;gJ gpsh];kpl;> B kw;Wk; R KiwNa 
gpsh];kpl; cUthf;fpa mwptpay; mwpQh;fspd; ngau;fshd nghyptu; 
kw;Wk; Nuhl;bupf]; Mfpa ,UtiuAk; Fwpf;fpd;wd. 322 vd;w vz; 
mtu;fSila Ma;tfj;jpy; cUthf;fg;gl;l gpsh];kpl;bd; 
vz;zpf;ifahFk;. ,jpy; ,uz;L NtWgl;l capupvjph;g;nghUs; jLg;G 
kugZf;fSk; (ampR, tetR)> gy jilfl;L nehjpfSf;fhd (Hind II, 
EcoRI, BamH I, Sal I, Pvu II, Pst I, Cla I) milahsf;fsq;fSk; kw;Wk; 
Ori kugZTk; cs;sd. gpsh];kpl; ngUf;fkiltjpy; <LgLk; Gujq;fSk; 
Rop FwpaPL nra;fpwJ. 

 
Ti gpsh];kpl; 
 
• Ti gpsh];kpl; gy ,Utijapiyj; jhtuq;fspy; foiyfisj; 

J}z;Ltjw;F fhuzkhd mf;Nuhghf;Bupak; bAkpNgrpad;]; ghf;Bupaj;jpy; 
fhzg;gLfpwJ. ,J khw;Wk; (tra) kugZitj; jhq;fpAs;sJ. kw;Wk; ,J 
T – DNA it xU ghf;Bupaj;jpypUe;J kw;nwhU ghf;Bupak; my;yJ jhtu 
nry;ypw;F khw;Wtjw;F cjTfpwJ. ,e;j gpsh];kpl; khw;Wk; kugZit 
vLj;Jr; nry;fpwJ. ,J Gw;W NehA+f;fpf;fhd Onc kugZ> 
ngUf;fkiljYf;F Njitahd ori kugZ kw;Wk; xt;thj;jd;ikf;fhd 
Inc kugZit ,e;j gpsh];kpl; ngw;Ws;sJ. Ti gpsh];kpl;bd; T – DNA 
jhtu-DNA cld; epiyahf xUq;fpizf;fg;gLfpwJ. mf;Nuhghf;Bupak; 
gpsh];kpl;fs; jhtuq;fspy; tpUk;gj;jf;f gz;GfSf;fhd kugZf;fid 
Eiog;gjw;F gad;gLfpwJ. 

 
jhq;fp flj;jpfshf ,lkhw;wpf;$Wfs; (Transposon as Vector) 
 
• ,lkhw;wpf;$Wfs; (,lkhw;wk; nra;ag;gl Ntz;ba $W my;yJ 

,lk;ngaUk; $W) xU Gjpa miktplj;jpy; jk;ikr; 
nrUfpf;nfhs;sj;jf;f DNA njhlu;tupirahFk;. ,e;j epfo;tpy; ,yf;F 
miktplj;NjhL ve;j xU njhlu;tupir njhlu;igAk; ngw;wpuhky; 
kugZnjhifaj;jpy; ,it nrUfg;gl Ntz;Lk;. vdNt> 
,lkhw;wpf;$Wfs; elf;Fk; kugZf;fs; (walking genes or jumping 
genes) vdg;gLfpwJ. vdNt kugZ kw;Wk; Guj nray;ghLfis 
gFg;gha;T nra;tjw;fhd kugZr; rhu; fUtpfshf ,it gad;gLfpd;wd. 
,it Xk;Gapup nry;ypy; Gjpa Gwtifaj;ij cz;lhf;FfpwJ. 
muhgplhg;rp]; jhypahdh kw;Wk; <.Nfhiy Nghd;w ghf;Bupaq;fspy; 
,lkhw;wpf;$Wfspd; gad;ghL ed;F Ma;T nra;ag;gl;Ls;sJ. 

 
• elf;Fk; kugZf;fs; - kugZ elj;jypy; 1 kbf;Fk; Nkw;gl;l ePz;l 

DNA KOikahf njhlu;tupirg;gLj;jg;gLfpwJ. 
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ntspg;ghLila jhq;fpf;flj;jpfs; 
(Expression Vectors) 
 
• may; Gujq;fis ntspg;gLj;Jtjw;F nghUj;jkhd jhq;fpf;flj;jpfs; 

ntspg;ghLila jhq;fpf;flj;jpfs; MFk;. ,j;jhq;fpf;flj;jp Xk;Gapupapd; 
Gujq;fSf;fhd gbnaLj;jy; kw;Wk; jfty; ngau;Tf;Fj; Njitahd 
rkpf;iffisf; nfhz;Ls;sJ. mjpfstpy; may; Gujq;fis cw;gj;jp 
nra;tjw;F Xk;Gapupf;Fk; ,J cjTfpd;wd. vLj;Jf;fhl;L: pUC 19 
Vector. 

 

 
ntspg;ghL jhq;fpf;flj;jp 

 
jFe;j Xk;Gapup (Competent Host) (kW$l;bizT DNA nfhz;L kugZ 
khw;wk; nra;tjw;fhd) 
 
• xU capu; njhFjp my;yJ Xk;GapUf;Fs; kW$l;bizT DNA 

%yf;$Wfs; ngUf;fk; mila Ntz;Lk;. <.Nfhiy> <];l; tpyq;F 
my;yJ jhtu nry;fs; Nghd;w gy tif Xk;Gapu; nry;fs; kugZ 
efyhf;fj;jpy; fhzg;gLfpd;wd. Xk;Gapu; nry;fspd; tif efyhf;fr; 
Nrhjidiar; rhu;e;jJ. <.Nfhiy ngUk;ghYk; mjpfkhf gad;gLj;jg;gLk; 
capupahFk;. Vnddpy; ,jDila kugZ mikg;G tpupthf Ma;T 
nra;ag;gl;Ls;sJ. ,jid vspjpy; ifahsTk;> tsu;f;fTk; KbAk;. 
gy;NtW tif jhq;fpf;flj;jpfis Vw;Fk; kw;Wk; ghJfhg;Gkpf;fJ. Xu; 
Xk;Gapu; nry;yhf <.Nfhiyia tpUg;gj; Nju;T nra;tjw;F xU 
Kf;fpakhd gz;G cfe;j tsu;g;G epiyapy; ,jd; nry;fs; xt;nthU 20 
epkplj;jpw;Fk; ,uz;lhf gFg;gilfpd;wd. 

 
 
 
 
 



 

239 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

fh];kpl; (Cosmid) 
 
• fh];kpl;fs; xj;jpizT Ezpiaf; nfhz;l njhlu;tupiria mjhtJ 

xj;jpizT Edpiaf; (cohesive terminus - Cos) nfhz;Ls;s gpsh];kpl; 
MFk;. ,it mjDila Cos fsj;NjhL cs;s yhk;lh (1) /gh[; (
/gh[;) DNA tpd; xU Jz;ilAk;> xU ghf;Bupa gpsh];kpl;ilAk; 
ngw;Ws;s gpsh];kpl;fspypUe;J ngwg;gl;l fyg;G jhq;fpf;flj;jpfshFk;. 

 

 
 
ghf;BupaNah/gh[; jhq;fpf;flj;jpfs; (Bacteriophage Vectors) 
 
• ghf;BupNah/gh[; vd;gJ ghf;Bupahitj; njhw;wf;$ba itu];fs; MFk;. 

kpfTk; rhjhuzkhf gad;gLj;jg;gLk; <.Nfhiy /gh[;fs;> e - /gh[; (
/gh[;) kw;Wk; M13 /gh[; Nghd;w /gh[; jhq;fpf;flj;jpfs; gpsh];kpl; 
flj;jpfis tpl mjpf jpwDilaitahFk;. /gh[; jhq;fpf;flj;jpfspy; 
25 kb tiu cs;s DNA it ,izf;f KbAk;. 

 
• yhk;lh /gh[; (/gh[;): <];bupr;rpah Nfhiyiaj; njhw;Wk; xU 

tifnjhw;wy; epiy ghf;BupNah e-/gh[; (/gh[;) MFk;. yhk;lh /gh[pd; 
(/gh[;) kugZj; njhifak; 48502 bp ePsKilaJ. mjhtJ 49 kb 
kw;Wk; 50 kugZf;fisf; nfhz;Ls;sJ. 

 
 
/gh[;kpl; jhq;fpf;flj;jpfs; (Phagemid Veotors) 
 
• /gh[;kpl; jhq;fpf;flj;jpfs; kWfl;likg;G nra;ag;gl;l gpsh];kpl; 

jhq;fpf;flj;jpfshFk;. ,t;wwpy; nrhe;j Njhw;Wtpahd ori kugZ 
fhzg;gLfpwJ. ,ij jtpu xU /gh[pypUe;J ngUf;fkilAk; 
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Njhw;WtpiaAk; ngw;Ws;sJ. pBluescript SK (+/-)vd;gJ /gh[;kpl; 
jhq;fpf;flj;jpf;F vLj;Jf;fhl;lhFk;. 

 
 

 
 
ghf;Bupa nraw;if FNuhNkhNrhk; (Bacterial Artificial Chromosome Vector 
– BAC Vector) 
 
• ghf;Bupahtpd; nraw;if FNuhNkhNrhk; (BAC) vd;gJ xU FWfpa J}uk; 

flj;Jk; gpsh];kpl; jhq;fpf;flj;jpahFk;. ,J kpfg;ngupa mstpyhf 
may; DNA I efyhf;fk; nra;a cUthf;fg;gl;ljhFk;. jhq;fpf;flj;jp 
kW$l;bizT DNA (rDNA) njhopy;El;gj;jpy; kpfTk; gaDs;s 
efyhf;fj; jhq;fpf;flj;jpahFk;. ,it 300 kb tiuapyhd DNA 
nrUfpfis efyhf;fk; nra;a KbAk;. NkYk; ,it epiyahdit 
kw;Wk; gad;gLj;Jtjw;F vspjhdit. 

 

 
 
<];l; nraw;if FNuhNkhNrhk; (Yeast Artificial Chromosome Vector – 
YAC Vector) 
  
• <];l; nraw;if FNuhNkhNrhk; gpsh];kpl; flj;jpAk; <];l; FNuhNkhNrhk; 

Nghd;Nw nray;gLfpwJ. ,J ,U tbtq;fspy; fhzg;gLfpwJ. mjhtJ 
tl;l tbt kw;Wk; NfhL tbtk;. tl;l tbt <];l; nraw;if 
FNuhNkhNrhk; ghf;Bupaq;fspYk;> NfhL tbtk; <];l; nraw;if 
FNuhNkhNrhk;fs; <];l; nry;ypYk; ngUf;fkilfpd;wd. 

 
Fiwjhuj; jhq;fpf;flj;jpfs; (Shuttle Vectors) 
 
• ,U NtWgl;l rpw;wpdq;fspd; nry;fspwFs; ngUf;fkiltjw;fhd 

tifapy; tbtikf;fg;gl;l gpsh];kpl;fs; jhd; FiwJ}uj; 
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jhq;fpf;flj;jpfshFk;. ,e;j jhq;fpf;flj;jpfs; kW$l;bizT njhopy; 
El;gj;jpdhy; cUthf;fg;gl;lit. ,e;j FiwJ}uj; jhq;fpf;flj;jpfs; xU 
Xk;Gapup nry;ypy; ngUf;fkile;J NtW ve;j khw;wKk; Njitg;glhky; 
kw;nwhU Xk;Gapupf;F ,lk; ngaUfpd;wd. ngUk;ghyhd cz;ikAl;fU 
jhq;fpf;flj;jpfs; ,t;tifiar; Nru;e;jitahFk;. 

 
• DNA xU ePu; tpUk;Gk; %yf;$W vd;gjhy; mJ nry; rt;Tfs; CNl 

flf;f KbahJ. gpsh];kpl;il fl;lhakhf ghf;Bupaq;fSf;Fs; Eiof;f> 
ghf;Bupa nry;fs; DNA I vLj;Jf;nfhs;s jFe;jitahf khw;w 
Ntz;Lk;. ,jw;F fhy;rpak; Nghd;w ,U gpizg;G cila Neu; 
madpiaf; nfhz;l xU Fwpg;gpl;l nrwptpy; ghf;Bupa nry;fs; 
itf;fg;gl Ntz;Lk;. gpd;G kW$l;bizT DNA ,j;jifa nry;fspy; 
fl;lhakhf Eiof;fg;gLfpwJ. ,jw;F ,e;j nry;fs; kW $l;bizT 
DNA cld; gdpf;fl;bapy; itf;fg;gLfpd;wd kw;Wk; ,jidj; njhlu;e;J 
FWfpa fhyj;jpw;F 42°C (ntg;g mjpu;r;rp)y; itf;fg;gl;L kw;Wk; mjd; 
gpd;G kPz;Lk; gdpf;fl;bapy; itf;fg;gLfpd;wd. ,J kW$l;bizT DNA 
it ghf;Bupaq;fs; vLj;Jf; nfhs;tjw;F VJthf;fpwJ. 

 
• cz;ikAl;fU Gujq;fis ntspg;ghL milar; nra;a cz;ikAl;fU 

nry;fs; tpUg;g gad;gLj;jg;gLfpd;wd. Vnddpy; xU nray;jpwd; tha;e;j 
Gujj;ij cz;lhf;Ftjw;F me;j Gujk; rupahf kbg;gila Ntz;Lk; 
kw;Wk; jfty; ngau;tpw;F gpd; Vw;gLk; khw;wq;fSk; Vw;gl Ntz;Lk;. ,J 
njhy;Yl;fU nry;fspy; (<.Nfhiy) rhj;jpakpy;iy. 

 
kugZ khw;w Kiwfs; 
 
• kW$l;bizT DNA %yf;$W cUthf;fpa gpd;du; mLj;j gbepiy 

mtw;iw nghUj;jkhd Xk;Gapu; nry;ypy; Eioj;jyhFk;. kW$l;bizT 
jhq;fpf;flj;jpfis Eiog;gjw;F gy nray;Kiwfs; cs;sd. mit 
jhq;fpf;flj;jp tif kw;Wk; Xk;Gapup nry; Nghd;w gy fhuzpfisr; 
rhu;e;jJ. 

 
• jhtuq;fspy; kugZ khw;wj;ij miltjw;F mbg;gil Kd; Njitahf 

jhq;fpf;flj;jpia fl;likg;G nra;a Ntz;Lk;. ,e;j jhq;fpf;flj;jp 
kugZit jhq;fpr; nry;fpwJ. ,e;j kugZ mjd; ,uz;L gf;fKk; 
Njitahd fl;Lg;ghl;L njhlu;tupirfshy; #og;gl;Ls;sJ. mjhtJ xU 
Kd;dpaf;fp (Promotor) kw;Wk; xU KbTWj;jp (Terminator) 
Mfpatw;why; #og;gl;Ls;sJ. gpd;G ,e;j kugZf;fs; Xk;Gapup jhtuj;jpy; 
itf;fg;gLfpwJ. 

 
• jhtuq;fspy; ,uz;L tifahd kugZ khw;w Kiwfs; cs;sd. mit 
 

• Neub (m) jhq;fpf;flj;jp mw;w kugZ khw;wk; (Direct or vectorless 
gene transfer) 

• kiwKf (m) jhq;fpf;flj;jp top kugZ khw;wk; (Indirect or vector – 
mediated gene transfer) 
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Neub my;yJ jhq;fpf;flj;jp mw;w kugZ khw;wk;: 
 
• Neub my;yJ jhq;fpf;flj;jp mw;w kugZ khw;w Kiwapy; 

tpUk;gj;jFe;j may; kugZit jhq;fpf;flj;jp cjtp ,y;yhky; Xk;Gapu; 
jhtuj;jpw;Fs;shf nrYj;jg;gLfpwJ. gpd;tUtd jhtuq;fspy; Neub 
kugZ khw;wj;jpw;F rpy nghJthd KiwfshFk;. 

 
m. Ntjpapay; top kugZ khw;wk;: ghyp vj;jpyPd; fpisf;fhy; kw;Wk; 
nlf;];l;uhd; ry;/Ngl; Nghd;w rpy Ntjpg; nghUl;fs; jhtuq;fspy; 
GNuhl;Nlhgpsh];l;fSf;Fs; DNA it vLj;Jf;nfhs;sj; J}z;Lfpd;wd. 
 
M. Ez; cl;nrYj;Jjy; (Microinjection): jhtu nry;fis kugZ khw;wk; 
nra;a DNAit Neubahf xU kpf Ez;zpa KidAila fz;zhb Crp 
my;yJ Ez; gpg;ngl;bidg; gad;gLj;jp cl;fUtpDs; cl;nrYj;jg;gLfpwJ. 
GNuhl;Nlhgpsh];l;fs; xU jpl jhq;fpapd; Nky; (Ez;Nzhf;fp fz;zhb 
fz;zhb jfl;bd; Nky; itf;fg;gl;l mfNuh];) efu;T Klf;fk; 
nra;ag;gLfpd;wd. my;yJ cwpQ;R epiyapy; gpg;ngl;lhy; epiyepWj;jp 
itf;fg;gLfpwJ 
 
,. kpd;Jisahf;f Kiwapy; kugZ khw;wk; (Electroporation methods of 
gene transfer): GNuhl;Nlhgpsh];l;fs; nry;fs; my;yJ jpRf;fSf;F cau; 
kpd;mOj;j tpir nfhLf;fg;gLfpwJ. ,J gpsh];kh rt;tpy; jw;fhypf 
Jisfis cz;lhf;FfpwJ. ,e;j Jisfs; %yk; may; DNA 
cs;nsLf;fg;gLfpwJ. 
 

 
kpd;Jizahf;f Kiw kugZkhw;wk; 
 
< ypg;NghNrhk; top kugZ khw;w Kiw: nraw;if gh];Ngh ypg;gpL 
ypg;NghNrhk;fs; vd;w Ez;igfs; kugZ khw;wj;jpy; gad; cs;sitahf 
cs;sd. kugZ my;yJ DNA ypg;NghNrhkpypUe;J jhtu nry;fspd; 
Ez;igfSf;F khw;wg;gLfpd;wJ. ,J fhw;W ciw #og;gl;l DNAtpdhy; 
Ez;Fkpo; igf;Fs; jhq;fpr; nry;yg;gLfpwJ. ,e;j njhopy;El;gKiw 
mD$ykhdJ> Vnddpy; ypg;NghNrhk; Eiof;fg;gl;l DNAit Ez;Fkpo; 
igfspYs;s mkpy pH, GNuhl;BNa]; nehjp Mfpatw;why; Vw;gLk; 
rpijtpypUe;J ghJfhf;fpwJ. kugZ khw;wj;jpd; tpisthf ypg;NghNrhk; 
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kw;Wk; fhw;Wf; Fkpopapd; NlhNdhgpsh];l; ,izfpwJ. ,e;j nray;Kiw 
ypg;Nghngf;rd; vd;W ngau;. 

 
ypg;NghNrhk; kugZkhw;wk; 

 
c. igNahyp];bf; Kiw: Ez;zpa jq;f my;yJ lq;];ld; (1–3 μm) 
Jfs;fshy; G+r;R nra;ag;gl;;l may; DNA ,yf;F jpR my;yJ nry;fspd; 
kPJ Jfs; Jg;ghf;fpia (kugZ Jg;ghf;fp (gene gun) / Ez; vwpjy; 
Jg;ghf;fp (micro projectile gun) / ntbg;Gj; Jg;ghf;fp (shot gun)) 
gad;gLj;jp mjpf tpirAld; nrYj;jg;gLfpwJ. gpd;G jhf;fg;gl;l nry;fs; 
my;yJ jpRf;fs; Nju;T nra;ag;gl;l Clfj;jpy; tsu;f;fg;gLfpd;wd. ,jd; 
%yk; kugZ khw;wkile;j nry;fspypUe;J jhtuq;fis kPSUthf;fk; 
nra;a KbAk;. 
 

 
kugZ Jg;ghf;fptop kugZkhw;wk; 
 
kiwKf my;yJ jhq;fpf;flj;jp top kugZ khw;wk;: 
 
• xU gpsh];kpl; jhq;fpf;flj;jp cjtpNahL Vw;gLj;jg;gLk; kugZ khw;wk; 

kiwKf my;yJ jhq;fpf;flj;jp top kugZ khw;wk; vdg;gLfpwJ. jhtu 
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kugZ khw;wj;jpw;F gad;gLj;jg;gLk; gy;NtW jhq;fpf;flj;jpfspy; 
Kf;fpakhf gad;gLj;jg;gLtJ mf;Nuhghf;Bupak; bAkpNgrpad;]pd; Ti 
gpsh];kpl; MFk;. ,e;j ghf;Bupak; Ti gpsh];kpl; (foiyia cz;lhf;Fk;) 
vd miof;fg;gLk; gpsh];kpl;ilAk; ngupa gupkhw;w DNAtpd; (T-DNA – 
flj;J DNA) xU gFjpiaAk; nfhz;Ls;sJ. ,it 
njhw;WjYf;Fs;shFk; nry;fspd; jhtu kugZj; njhifawj;jpw;F 
khw;wg;gl;L jhtu foiyia (kFl foiy-Crown gall) 
cz;lhf;Ffpd;wd. ,e;j ghf;Bupaj;jpw;F mjDila gpsh];kpl;bd; T-
DNA gFjpia jhtu kugZ njhifaj;jpw;Fs; nrYj;jf;$ba ,ay;ghd 
jpwd; cs;sjhy;> fhakile;j fsq;fspy; cs;s nry;fs; njhw;Wjy; 
milfpd;wd. ,jd; fhuzkhf ,J jhtuq;fspd; ,aw;if kugZg; 
nghwpahsu; vd;Wk; miof;fg;gLfpwJ. 

 
• may; kugZTk; (vLj;Jf;fhl;lhf G+r;rpfspd; jhf;fj;jpw;F jil 

Vw;gLj;Jk; Bt kugZ) jhtu Nju;T milahsf; Fwp kugZtk; (,J 
nghJthf npt II Nghd;w capup vjpu;g; nghUs; kugZthFk;; ,J 
NfdhikrPd; vd;w capupvjpu;nghUSf;F jilia cz;lhf;FfpwJ.) Ti 
gpsh];kpl;bd; T-DNA gFjpapy; efyhf;fk; nra;ag;gLfpd;wd. ,it 
Njitaw;w DNA njhlu;tupir ,lq;fSf;F gjpyhf efyhf;fk; 
nra;ag;gLfpd;wd. 

 
kW$l;bizT nry;fSf;fhd rypf;if nra;jy; (Screening for 
Recombinants) 
 
• nghUj;jkhd Xk;Gapu; nry;ypy; kW$l;bizT DNAit Eioj;j cld; 

rDNA %yf;$iwg; ngw;w nry;fis milahsk; fz;lwptJ kpfTk; 
mtrpakhFk;. ,e;j nray; rypf;ifr; nra;jy; (Screening) vd;W 
miof;fg;gLfpwJ. kW$l;bizT mile;j nry;ypy; cs;s 
jhq;fpf;flj;jp my;yJ may; DNA gz;Gfis ntspg;gLj;Jfpd;wJ. 
khwhf kW$l;bizT milahj nry;fs; ,e;j gz;Gfis 
ntspg;gLj;JtJ ,y;iy. ,jw;fhf rpy Kiwfs; gad;gLj;jg;gLfpd;wd. 
mtw;wpy; xU Kiw ePyk; ntz;ikj; Njh;T KiwahFk;. 

 
cl;nrUFjy; nraypog;G – ePyk; - ntz;ik fhydp Nju;T Kiw 
  
• ,J kW$l;bizT gpsh];kpl;il rypf;ifr; nra;a gad;gLj;jg;gLk; xU 

jpwd; kpf;f KiwahFk;. ,k;Kiwapy; lacZ vd;w upg;Nghu;lu; kugZ I 
jhq;fpf;flj;jpw;Fs; nrUfg;gLfpwJ. ,e;j lacZ –fhyf;NlhrpNl]; vd;w 
nehjpf;F FwpaPL nra;fpwJ. NkYk; ,J jilfl;L nehjpf;F FwpaPL 
nra;fpwJ. NkYk; ,J jilfl;L nehjpf;F gy milahsf; fsq;fis 
nfhz;Ls;sJ. 
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• X – gal vd;wiof;fg;gLk; (5-GNuhNkh -4 FNshNuh - ,z;Nlhiyy; - - D 
– fhyf;NlhiguNdhirl;) nraw;if jsg;nghUl;fis-fhyf;NlhrpNl]; 
cilf;fpwJ kw;Wk; fiuahj ePy epw tpisnghUis cUthf;FfpwJ. 
lacZ f;Fs; may; kugZit itf;Fk; NghJ ,e;j kugZ 
nraypof;fpwJ. vdNt ePyepwk; cz;lhfhJ. ntz;ik epwk; 
fhzg;gLfpwJ. Vnddpy; lacZ nraypog;gpdhy; β-fhyf;NlhrpNl]; 
cz;lhf;fg;gLtjpy;iy. vdNt jsg;nghUspy; ntz;ik epw fhydpfis 
cUthf;Fk;. rDNA nfhz;l Xk;Gapup nry; X-galI ngw;Ws;sd. khwhf 
kW$l;bizT DNA ngw;wpuhj ,ju nry;fs; ePyepw fhydpfis 
cz;lhf;Ffpd;wd. fhydp epw mbg;gilapy; kW$l;bizT mile;j 
nry;fs; njupT nra;ag;gLfpd;wd. 

 

 
m) ePy – ntz;ikf;fhf tbtikf;fg;gl;l gpsh];kpl; jhq;fpf;flj;jp 
M) ePy – ntz;ik fhydp Nju;T 
 
capup vjpu;g;nghUs; jLg;G milahsf; Fwp (Antibiotic Resistance 
Marker) 
 
• capup vjpu;g;nghUs; jLg;G milahsf; Fwp vd;gJ xU kugZthFk;. 

,J nry;fspy; capup vjpu;g;nghUSf;fhd vjph;g;Gj; jd;ikia toq;Fk; 
xU Gujj;ij cz;lhf;FfpwJ. kugZ khw;wg;gl;l DNA nfhz;l 
ghf;Bupaq;fis capupvjpu;g;nghUs; nfhz;l xU tsu;jsj;jpy; 
tsu;g;gjpd; %yk; milahsk; fz;lwpayhk;. kW$l;bizT mile;j 
nry;fs; ,e;j tsu;jsj;jpy; tsu;fpd;wd. Vnddpy; Mk;gprpypd;> 
FNsNuhk;/gpdpf;fhy;> nll;uhirf;fpspd; my;yJ Nfdhikrpd; nfhz;l 
vjph; capup nghUl;fSf;F jiliaf; FwpaPL nra;Ak; kugZf;fis 
,it ngw;Ws;sd. khwhf ,ju nry;fs; ,e;j tsu;jsj;jpy; tsu 
KbahJ. vdNt ,J xU gaDs;s Njh;T nra;ag;glf;$ba milahsf; 
Fwpahf gad;gLfpwJ. 

 
efy; jl;bLjy; njhopy;El;gKiw (Replica plating technique) 
 
• ,j;njhopy;El;gj;jpy; tsu;g;Gj; jl;by; tsu;f;fg;gLk; fhydpfs; efy; 

vLf;fg;gLfpd;wd. tsu;g;G jl;by; tsUk; fhydpfspd; tsu;g;G jl;bd; 
kPJ Ez;Zapu; ePf;fg;gl;l xU tbjl;il xw;wp vLf;fg;gLfpwJ. gpd;du; 
tbfl;bia ,uz;lhtJ Ez;Zapu; ePf;fg;gl;l tsu;g;G jl;by; xw;wp 
vLf;f Ntz;Lk. ,jd; tpisthf Gjpa jl;L Ke;ijaj; jl;by; 
fhydpfs; ,Ue;j mNJ xg;G miktplq;fspy; njhw;W ngw;w nry;fisf; 
nfhz;Ls;sJ. nghJthf ,uz;lhtJ jl;by; gad;gLj;jg;gLk; Clfk; 
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Kjy; jl;by; gad;gLj;jg;gLk; Clfj;jpypUe;J NtWgLfpwJ. ,jpy; 
capupvjpu;g;nghUs; nfhz;Ls;sJ my;yJ tsu;r;rp fhuzpfs; ,y;iy. 
,t;tifapy; khw;wg;gl;l nry;fs; njupT nra;ag;gLfpd;wd. 

    
efyhf;f jl;bLjy; njhopy;El;g Kiw 
 
%yf;$W njhopy;El;gKiwfs; (Molecular Techniques) – kugZg; 
nghUspid gpupj;njLj;jYk;> ,Ok kpd;dhw;gpupj;jYk; (Isolation of Genetic 
Material and Gel Electrophoresis) 
 
• kpd;dhw;gpupj;jy; vd;gJ xU gpupj;jy; njhopy;El;gKiwahFk;. ,J Neu; 

kw;Wk; vjph; kpd;D}l;lk; nfhz;l ntt;NtW capup %yf;$Wfis 
gpupf;fg; gad;gLfpwJ. 

 
newpKiw 
  
• kpd;rhuk; (DC) nrYj;Jk; NghJ %yf;$Wfs; mtw;wpd; kpd;Rikiag; 

nghWj;J ,lk; ngau;fpd;wd. ntt;NtW %yf;$Wfspd; kpd;Rikfs; 
ntt;Ntwhdit. 

 
+ve kpd;D}l;lk; ngw;w Neu;kpd; madpfs;MdJ (-ve) vjph;kpd;tha; Nehf;fp 
efu;fpwJ. 
-ve kpd;D}l;lk; ngw;w vjpu;kpd; madpfs; MdJ (+ve) Neu;kpd;tha; Nehf;fp 
efu;fpwJ 
 
mfNuh]; ,Ok kpd;dhw;gpupg;G (Agarose GEL electrohoresis) 
 
• Fwpg;gpl;l DNA Jz;Lfis J}a;ikg;gLj;j ,k;Kiw Kf;fpakhf 

gad;gLj;jg;gLfpwJ. rpy 100 Kjy; 20>000 tiuapyhd fhu ,izfs; 
cs;s DNA Jz;Lfis gpupj;njLf;f mfNuh]; nghUj;jkhd DNA 
Jz;Lfis J}a;ikg;gLj;j ghypmf;uyikl; ,Okk; (Polyacrylamide) 

 
• cfe;jjhf fUjg;gLfpwJ. ,e;j ,Okk; gy;gba rpf;fyhd 

%yf;$Wfshy; Md $l;likg;ghFk;. DNA %yf;$W vjph; 
kpd;RikAila %yf;$W MFk;. ,J kpd; Gyj;jpy; itf;fg;gLk;NghJ 
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,Okk; topahf ,lk; ngau;fpwJ. msT njupe;j milahs Fwp ngw;w 
DNA Jz;Lfspy; mbf;fb kpd;dhw;gpupj;jy; epfo;j;jg;gLk; NghJ mJ 
njhpahj DNA %yf;$wpd; ,ilnrUFjypdhy; Jy;ypakhf mstpl 
mDkjpf;fpwJ.  

 
• mfNuh]; ,Ok kpd;dhw;gpupj;jypd; ed;ikfshtd: mjpf czu; DNA 

jpwdpy; gl;ilahdJ ed;F fz;lwpag;gLfpwJ. ,e;j ,Okj;jpy; cs;s 
DNA tpd; gl;ilahdJ vj;jpbak; GNuhikl; (Ethidum bromide) 
vd;Dk; rhaj;ijf; nfhz;L rhaNkw;wg;gLfpwJ. DNA I fz;Zf;F 
GydhFk; kpspu; xspapy; fz;lwpayhk;. mjhtJ GwCjh fjpupy; kpspu; 
xsp %yk; xspA+l;Lk; NghJ ,J MuQ;R kpsu; xspia cz;lhf;FfpwJ 
kw;Wk; ,ij Gifg;gl;k; vLf;fyhk;. 

 
• tptrhaj;jpy; fz;lwpjy; vd;gJ jhtuj; jpRf;fspy; Neha;f; fhuzpfisf; 

fz;lwpg; gad;gLj;jg;gLk; gy;NtW tifr; Nrhjidfis Fwpg;gjhFk;. 
kpfTk; jpwd;kpf;f ,uz;L Kiwfshtd. 

 
1. ELISA (Enzyme Linked Immuno Sorbent Assay) nehjpfSld; 

,izf;fg;gl;l Neha; jLg;igf; $uha;e;jwpjy;. 
 
ELISA vd;gJ vjpu;Gujk; kw;Wk; fz;lwpa cjTk; fhuzpfisg; 
gad;gLj;jp Neha;f;fhuzpf;Fup rpw;wpdq;fis mwpa cjTk; KiwahFk; 
mjpfsTk; elTfspypUe;J itu]; ghjpf;fg;gl;l jhtuq;fis jhtu 
Neha; mwpFwp cs;stw;iw fisnaLf;f ELISA tpd; gad;ghL ed;F 
mwpag;gl;Ls;sJ. 

 
2. DNA JUtp 

itu];fs; kw;Wk; gpw Neha; fhuzpfisf; milahsk; fhz;gjw;F 
DNA JUtpfs;> fjpupaf;f kw;Wk; fjpupaf;fk; my;yhjitfs; (ehu;jd; 
kw;Wk; rju;d; xw;wpnaLg;G) gpugykhd fUtpahFk;. 

 
cl;fU mkpy fyg;GWj;jk; (Nucleic Acid Hybridization) – xw;wpnaLg;G 
El;gKiwfs; 
 
• mjpf vz;zpf;ifapyhd %yf;$WfspypUe;J gpupj;njLf;fg;gl;l 

Njitg;gLk; DNA my;yJ RNA J}z;Lfis Fwpg;ghf milahsk; 
fhz xU gpupj;jwpAk; fUtpahf xw;wpnaLg;G KiwahdJ gutyhf 
gad;gLj;jg;gLfpwJ. xw;wpnaLj;jy; vd;gJ tiffhl;L (Sample) cl;fU 
mkpyq;fis efUk; Klf;fk; my;yJ jpl jhq;fpapy; (solid support) 
iel;Nuhnry;YNyh]; (ieyhd;glyk;) <LgLj;Jk; nray;KiwahFk;. 
xw;wpnaLf;fg;gl;l cl;fU mkpyq;fs; gpd;G fyg;GWj;jr; Nrhjidfspy; 
mtw;wpd; Fwpg;gpl;l ,yf;if fz;lwpag; gad;gLfpwJ. 
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xw;wpnaLg;G njhopy;Kiwfspd; tiffs; (Types of Blotting Techniques) 
 
• rju;d; xw;wpnaLg;G (Southern Blotting): mfNuh]; ,Okj;jpypUe;J 

iel;Nuhnry;YNyh]; rt;tpw;F DNA-it khw;WtJ rju;d; xw;wpnaLg;G 
vdg;gLk;. 

 
• ehu;ju;d; xw;wpnaLg;G (Northern Blotting): iel;Nuhnry;YNyh]; rt;tpw;F 

RNA –it khw;WtJ ehu;ju;d; xw;wpnaLg;G vdg;gLk;. 
 
• nt];lu;d; xw;wpnaLg;G (Western Blotting): Gujj;ij 

iel;Nuhnry;YNyh]; rt;tpw;F kd;dhw;gpupg;G %yk; khw;WtJ nt];lu;d; 
xw;wpnaLg;G vdg;gLk;. 

 
rju;d; xw;wpnaLg;G njhopy;El;gKiwfs; (Southern Blotting Techniques) – 
DNA:  

• ,e;j nray;Kiw 1975y; rju;d; (Southern) vd;gtuhy; 
mwpKfg;gLj;jg;gl;lJ. ,jpy; ,ay;gpoe;j DNA (Denatured DNA) 
mfNuh]; $o;kj;jpypUe;J iel;Nuhnry;YNyh]; jhspw;F my;yJ 
tbfl;bjhSf;F (Filter Paper Technique) khw;wg;gLfpwJ. ,e;j 
njhopy;El;gKiw rju;d; xw;wpnaLg;G njhopy;El;gKiw rju;d; 
xw;wpnaLg;G njhopy;El;gKiw (Southern Blotting Technique) vd 
miof;fg;gLfpwJ. 

 
gbepiyfs; 
 
• mfNuh]; $o;kj;jpypUe;J iel;Nuhnry;YNyh]; tbjhSf;F DNA it 

khw;WtJ Ez;Gio nray;ghl;bd; (Capillar action) %yk; rhj;jpakhfpwJ. 
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• Nrhbak; riyd; rpl;Nul; (SSC) vd;w jhq;fy; fiury; 
gad;gLj;jg;gLfpwJ. ,jpy; DNA mjpfkhf fiufpwJ. ,jid iel;Nuh 
nry;YNyh]; rt;tpw;F ,Okk; %yk; khw;wg;gLfpwJ. 

 
• ,e;j epfo;tpd; fhuzkhf ssDNA-thdJ rt;tpd; Clfj;jpy; 

gpbf;fg;gLfpwJ. 
 
• ,e;j DNA cl;fU mkpyj;Jld; fyg;GWj;jk; nra;ag;gLfpwJ kw;Wk; 

,ij fjpupaf;f glnkLg;G %yk; fz;Lzuyhk;. 
 
• fjpupaf;f glnkLg;G (Autoradiography) – fjpupaf;fk; cz;lhf;Fk; xU 

nghUspy; milahskplg;gl;l xU $W (component) ntspg;gLj;jg;glhj 
xspg;glr; RUNshL itf;fg;gLk; NghJ milahskplg;gl;l $wpypUe;J 
ckpog;gLk; xsp my;yJ fjpupaf;fjhy; cz;lhf;fg;gLk; xU gpk;gj;ij 
xspg;glg; ghy;kj;jpy; (Photographic emulsion) cUthf;Fk; njhopy;El;g 
nray;KiwahFk;. 

 
ehu;ju;d; xw;wpnaLg;G (Northern Blot) 
 
• RNA nry;YNyh]; iel;Nul;Lld; gpizf;fg;gLtjpy;iy vd;gJ 

mwpag;gl;Ls;sJ. vdNt> My;tpd; kw;Wk; mtuJ FOtpdu; (1979) xU 
nra;Kiwia jpl;lkpl;ldu;. ,jpy; RNA gl;ilfs; mfNuh]; 
,Okj;jpypUe;J iel;Nuh]; nry;YNyh]; tbjhspw;F khw;wg;gLfpd;wd. 
,Okj;jpypUe;J rpwg;G tbj;jhSf;F (Special Filter Paper) RNA 
khw;wg;gLtJ ehu;ju;d; xw;wpnaLg;G fyg;GWj;jk; vdg;gLfpwJ. ehu;ju;d; 
xw;wpnaLg;G fyg;GWj;jk; vdg;gLfpwJ. ehu;ju;d; xw;wpnaLg;gpw;F 
gad;gLj;jg;gLk; tbjhs; thl;Nkd; 540 vDk; jhspy; ,Ue;J 
jahupf;fg;gLk; mikNdh ngd;iryhf;rpnkj;jpy; (Amino 
Benzyloxymethyl) jhs; MFk;. 

 
nt];lu;d; xw;wpnaLg;G (Western Blot) 
 
• xw;wpnaLg;G jhSf;F kpd;dhw;gpupg;G Kiwapy; Gujq;fs; khw;wg;gLtJ 

nt];lu;d; xw;wpnaLg;G vdg;gLfpwJ. nt];lu;d; xw;wpnaLg;G 
njhopy;El;gKiwapy; iel;Nuh nry;YNyh]; tbjhs; gad;gLj;jg;gLfpwJ. 
fjpupaf;f milahskplg;gl;l vjpu;g;Gujk; (antibody) xd;wpdhy; 
xw;wpnaLg;G JUtp %yk; Ma;T nra;Ak; NghJ xU Fwpg;gpl;l Gujk; 
milahsg;gLj;jg;gLfpwJ. ,e;j vjpu;g;Gujk; xU Fwpg;gpl;l Gujj;Jld; 
,izfpwJ. ,e;j Gujj;jpw;F vjpuhfj;jhd; ,e;j vjpu;g;Gujk; 
jahupf;fg;gl;ljhFk;. 
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,yf;F kugZ tpisit capuha;e;jwpjy; (Bioassay for Target Gene 
Effect) 
 
• ,yf;F kugZ vd;gJ efyhf;fk; nra;ag;gl Ntz;ha my;yJ rpwg;ghf 

rLjpkhw;wk; nra;a Ntz;ba ,yf;F DNA> may; DNA (foreign DNA)> 
gazp DNA (Passenger DNA), ntspapy; cUthFk; DNA (exogenous 
DNA)> Njtg;gLk; DNA my;yJ nrUfy; DNA (insert DNA) MFk;. 
kugZ ,yf;F Nrhjidfs; cl;fUf;fis ,yf;Ffshf nfhz;Ls;sd. 
kugZ ntspNaw;wj;jpw;F (Gene Knock-out). toptFf;fpd;wd. 
Nehf;fj;jpw;F ,uz;L tif ,yf;Ffs; jhq;fp flj;jpfs; (Vectors) 
gad;gLj;jg;gLfpd;wd. (i) cs; nrUFk; jhq;fpf;flj;jpfs; (insertion 
vectors) (ii) gjpyPL my;yJ khw;wPL jhq;fpf;flj;jpfs; (replacement 
vectors.) 

 
• CLnjhw;Wjy; (Transfection): itu]; my;yhj Kiwfshy; nry;ypDs; 

may; cl;fU mkpyq;fs; (foreign nucleic acid) Eiof;fg;gLjyhFk;.  
 
1. cl;nrUFk; jhq;fpf;flj;jp (Insertion vectors) xj;j ,lj;jpw;Fs; 

(homologous regions) jhq;fpf;flj;jpfs; Neu;f;Nfhl;L mikg;Gfshf 
(linearised) khw;wg;gLtjhy; ,yf;fhf Nju;e;njLf;fg;gl;l miktplj;jpy; 
KOtJkhf nrUfg;gLfpd;wd. Kjypy;> ,e;j jhq;fpf;flj;jpfs; tl;l 
tbtkhf cs;sd vd;;whYk; Neu; Nfhl;L mikg;Gfshf khWfpd;wd. 
Nju;e;njLf;fg;gl;l milahsf;FwpfSf;F (selectable markers) mUfpy; 
cs;s njhlu;tupirfspd; ,ul;bg;giljYf;F toptFf;fpd;wd. 
 

2. khw;wPL jhq;fpf;flj;jp (replacement vector) xNu ,lj;ijg; ngw;Ws;sJ 
(Homology region) kw;Wk; xj;j Neu;f;Nfhl;by; (Co-linear) 
mike;jjhFk;. ,e;j jhq;fpf;flj;jp CLnjhw;WjYf;F (transfection) 
Kd;du; xj;j ,lj;jpw;F ntspNa jd;id Neu;fNfhl;L mikg;ghf khw;wpf; 
nfhs;fpwJ. xU FWf;Nfw;wk; Vw;gl;L cs; EioAk; DNA- My; 
ntspapy; cUthd DNA khw;wPL nra;ag;gLfpwJ. 

 
kugZ njhifaj; njhlu;tupirahf;fKk; kw;Wk; jhtu kugZ njhifa 
nray;jpl;lq;fSk; (Genome sequencing and Plant Genome Projects) 
 
• xU capupdj;jpd; / nry;ypd; midj;J gz;GfisAk; epu;zapf;fpd;w 

midj;J kugZf;fspd; njhFg;G kugZj; njhifak; vdg;gLk;. ,e;j 
kugZj; njhifak; cl;fU kugZj; njhifakhfNth> 
ikl;Nlhfhz;bupa kugZj; njhifakhfNth my;yJ fzpf kugZj; 
njhifakhfNth ,Uf;fyhk;. gy jhtuq;fspd; kugZj; njhifak; 
nray;gLk; kw;Wk; ntspg;ghL milahj DNA (non expressive DNA) 
Gujq;fisf; nfhz;bUf;Fk;. kugZj; njhifa nray; jpl;lj;jpy; nkhj;j 
jhtuj;jpd; kugZj; njhifaKk; gFg;gha;T nra;ag;gLfpwJ. ,jpy; 
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njhlu;tupirahf;fKk; kw;w jhtuq;fNshL cs;s njhlu;tupirahf;f 
xg;GikAk; gFg;gha;T nra;ag;gLfpwJ. ,J Nghd;w kugZj; njhifa 
nray;jpl;lq;fs; fpshkpNlhNkhd]; (ghrp)> muhgplhg;rp]; jhypahdh 
(Arabidopsis thaliana)> muprp> kf;fhNrhsk; Nghd;w jhtuq;fspy; 
Nkw;nfhs;sg;gl;Ls;sd. 

 
• xU capupdj;jpd; kugZ njhifa cs;slf;fg; nghUs; fhu (mb) 

,izfspd; vz;zpf;iffspNyh> my;yJ C-kjpg;gpy; Fwpg;gplg;gLk; 
DNAtpd; mstpNyh nrhy;yg;gLfpwJ. 

 
• kugZj; njhifak; njhlu;tupirahf;fk; (Genome sequencing): xU 

capupdj;jpd; Ko ,Ukba FNuhNkhNrhk;fspy; kugZf;fspd; 
miktplj;ij mwpAk; KiwahFk;. 

 
DNAIg; gad;gLj;jp gupzhkg; ghq;if kjpg;gPL nra;jy; (Evolutionary 
Pattern assessed using DNA) 
 
• mz;ik Mz;Lfspy; gy;NtW jhtu ,dq;fSf;F ,ilNaahd gupzhk 

cwTKiwfs; DNA msitAk;> DNA njhlu; tupirapy; cs;s 
xw;Wik Ntw;WikfisAk; gad;gLj;jp kjpg;gPL nra;ag;gLfpd;wd. 
,j;jifa gFg;gha;tpd; mbg;gilapy; capupdq;fs; kw;Wk; mtw;wpd; 
cwTKiwfs; fpisg; gupzhk tiuglj;jpy; (cladogram) 
Fwpf;fg;gLfpd;wd. ,j;jifa fpisg; gupzhk tiuglk; ,U NtWgl;l 
,dq;fSf;F ,ilNaahd kugZrhu; ,ilntspiaf; (Genetic distance) 
fhl;Lk;. NkYk; ,J xU ,dk; kw;nwhU ,dj;ij xg;gpLk; NghJ ve;j 
mstpw;F njhy;jd;ik my;yJ mz;ikj; jd;ik nfhz;Ls;sJ 
vd;gijf; fhl;LfpwJ.  

 
kugZj; njhifa rPu;tupirahf;fk; (Genome editing) kw;Wk; CRISPR – 
Cas 9 
 
• Xu; capupdj;jpd; DNA–tpy; khw;wk; Vw;gLj;Jk; jpwd; nfhz;l 

njhopy;El;gq;fspd; xU njhFjp jhd; kugZj; njhifa rPu;tupirahf;fk; 
my;yJ kugZ rPu;tupirahf;fkhFk;. ,e;j njhopy;El;gq;fs; kugZj; 
njhifaj;jpd; ve;j xU kugZ rhu; nghUl;fis Nru;f;fNth> ePf;fNth> 
khw;wNth mDkjpf;fpwJ. kugZj;njhifa rPu;tupirahf;fj;jpd; gy;NtW 
mZFKiwfs; cUthf;fg;gl;Ls;sd. ,tw;wpy; mz;ikf; fhyj;jpy; 
cUthf;fg;gl;l xd;W CRISPR – Cas 9 vdg;gLfpwJ. ,J xd;W jpuz;l 
xOq;fhd ,ilntsp nfhz;l Fl;ilahd Kd;gpd; xj;j khwpfs; 
(Clustered Regularly Interspaced Short Palindromic Repeats - CRISPR) 
kw;Wk; CRISPR njhlu;Gila Gujk; 9 vd;gjd; RUf;f tbtkhFk;. ,e;j 
CRISPR – Cas 9 njhFjp mwptpay; rKjhaj;jpy; mjpf mstpshd 
Mu;tj;ij cUthf;fpAs;sJ. Vnddpy; Ke;ija> gioa kugZj; 
njhif rPu;tupirahf;f Kiwfis tpl ,J NtfkhdJ> kypthdJ> 
mjpf Jy;ypakhdJ kw;Wk; mjpf nray; jpwDilaJ. CRISPR top 
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Nkw;nfhs;sg;gl;l ,yf;F jpBu; khw;wk; (targeted mutagenesis)> kugZ 
gjpyPL (gene replacement) Nghd;wtw;wpy; eilKiwr; rhj;jpaf;$iw 
vLj;Jf;fhl;Ltjw;F gad;gLj;jg;gl;l Kjy; jhtuq;fspy; Kf;fpakhdJ 
muprp jhtukhFk;. kugZj; njhifa rPu;tupirahf;f fUtpahd 
CRISPRI gad;gLj;jp fyg;gpd; muprpia cUthf;fyhk;; ,tw;wpd; 
tpijfis efyhf;fk; nra;a KbAk;. ,k;jpah]; fhz;l;> ntq;fNlrd; 
Re;jNurd; kw;Wk; mtu;fSila rfhf;fSk; xU Gjpa Ma;tpd; %yk; 
muprpia vg;gb ghy;epiyapypUe;J ghypyh epiyf;F khw;Wtjw;F muprp 
jhtuj;ij kWkhw;wk; nra;ayhk; vd;gijj; njspthf fhl;bAs;sdu;. 

 
RNA FWf;fPL (RNA Interference – RNA i) 
 
• capupdj;jpd midj;J gz;GfSk; cl;fU DNA tpd; gFjpfspYs;s 

gy;NtW kugZf;fs; ntspg;ghl;bd; tpisthFk;. ,e;j ntspg;ghL 
gbnaLj;jy; (transcription) kw;Wk; jfty; ngau;T (translation) 
Mfpait cs;slf;fpaJ. gbnaLj;jy; vd;gJ DNAtpd; xU 
,ioapypUe;J (ntspg;ghlilAk; ,io) kugZrhu; jfty;fs; RNA thy; 
efyhf;fg;gLk; epfo;thFk;. ,e;j RNA cUthf;fg;gl;l clNdNa 
Neubahf irl;Nlhgpshrj;jpw;F mDg;g KbahJ. mq;F jfty; ngau;it 
Nkw;nfhs;s KbahJ. ,J rPu;tupirahf;fk; (edited) nra;ag;gl Ntz;Lk;. 
jfty; ngau;Tf;F Vw;w Kiwapy; khw;wg;gl;L Gujr; Nru;f;ifia 
Nkw;nfhs;fpwJ. RNA ,ioapd; xU Kf;fpa gFjpahd ,z;l;uhd;fs; 
(introns) ePf;fg;gl Ntz;Lk;. ,e;j midj;J khw;wq;fSk; 
jfty;ngau;Tf;F Kd;G eilngWk; ,ay;ghd khw;wq;fshFk;. mq;F 
DNAtpd; rpy gFjpfs; nray;glhky; cs;sd. vdpDk;> xU RNA 
FWf;fPl;L topj;jlk; (RNA interference pathway / RNAi pathway) 
fhzg;gLfpwJ. RNA FWf;fPL vd;gJ xU xapupa nray; epfo;thFk;. 
,jpy; RNA %yf;$Wfs; kugZ ntspg;ghl;il my;yJ jfty; 
ngau;it jil nra;fpd;wd. ,J ,yf;F mRNA %yf;$Wfis 
nraypof;fr; nra;tjd; %yk; Nkw;nfhs;sg;gLfpwJ. 

 
• topj;jlj;jpw;F xU vspikahf;fg;gl;l Kd;khjphp cs;sJ. ,J ,uz;L 

gbepiyfspd; mbg;gilapy; eilngWfpwJ. xt;nthd;wpYk; 
upNghepAf;spNa]; nehjp <LgLfpwJ. Kjy; gbepiyapy; J}z;Lk; RNA 
[,J dsRNA –MfNth miRNA - ,d; Kjd;ik gbahf (transcript) 
,Uf;fyhk;] RNAase – II nehjpfshy; xU Fl;ilahd ,ilaPl;L 
(interfering) RNA Mf (siRNA) gjg;gLj;jg;gLfpwJ. ,e;j nehjpfs; 
ilru; kw;Wk; LNuhrh (Dicer and Drosha) vd;W miof;fg;gLfpd;wd. 
,uz;lhtJ gbepiyapy;> siRNA f;fs; tpidT+f;fp $l;Lg;nghUs; 
(effector complex)> rpf;fyhd RNA J}z;lg;gl;L ntspg;ghliltijj; 
jLf;Fk; (silencing) $l;L mikg;ghd RISC (RNA induced silencing 
complex) - ,y; nrYj;jg;gLfpd;wd. RISC Nfhu;j;jypd; NghJ (assembly) 
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siRNA mjDila RUs; mikg;ig ,of;fpwJ kw;Wk; xw;iw 
,ioAila RNA, mRNA ,yf;Fld; fyg;GWfpwJ. ,j;jifa RNAi 
jhtuj;ij cz;Zk; cUisg; GOf;fspy; (nematodes) fhzg;gLfpwJ. 

 
kugZ khw;wg;gl;lj; jhtuq;fs; (Transgenic plants / Genetically modified 
crops – GM crops) 
 
fisf;nfhy;yp vjpu;g;Gj;jd;ik – fpisNghNrl; (Glyphosate) 
 
• gapu; epyq;fspy; vg;NghJk; fhzg;gLk; xU gpur;rpid fisfshFk;. 

fisfs; gapu;fSld; #upa xsp> ePu; czT kw;Wk; Neha;fspd; 
flj;jpfshf cs;sd. ,tw;iwf; fl;Lg;gLj;jhtpl;lhy; fisfs; 
gapu;tpisr;riy Fwpg;gplj;jf;f msT Fiwj;JtpLk;. 

 
• kugZ khw;wg;gl;lj; jhtuq;fs; NtnwhU capupapd; GJikahd DNA 

Eiof;fg;gl;l kugZj; njhifak; ngw;wj; jhtuq;fshFk;. 
 

• fpisNghNrl; fisf;nfhy;yp mnkupf;f epWtdkhd khd;rhd;Nlh 
(Monsanto) %ykhf jahupf;fg;gLfpwJ. ,jd; tzpf ngau; ‘uTz;l; 
mg;’ MFk;. ,J jhtuq;fspy; 5 <NdhigUNtl; rpf;fpNkl; - 3 
/gh];/Ngl; rpe;jNl]; nehjpia (5 enopyrucate shikimate 3, phosphate 
synthase - EPSPS) jil nra;tjd; %yk; jhtuq;fisf; nfhy;YfpwJ. 
,e;j nehjp eWkz%l;Lk; mkpNdh mkpyq;fs> itl;lkpd;fs;> gy 
,uz;lhk; epiy jhtu tsu;rpij nghUl;fspd; cw;gj;jpapy; <LgLfpwJ. 

 
• jhtug;gapu;fspy; fpisNghNrl; rfpg;Gj;jd;ikia cUthf;f gy topfs; 

cs;sd. ,tw;wpy; xU cj;jp kz;tho; ghf;Bupa kugZ xd;iw 
Eiog;gjhFk;. ,e;j kugZ xU fpisg;NghNrl; - jhq;F tif EPSPS-
ir cz;lhf;FfpwJ. kw;nwhU cj;jp xU NtWgl;l kz;tho; ghf;Bupa 
kugZit Eiog;gjhFk;. ,J fpisNghNrl; rpijf;Fk; nehjpia 
cw;gj;jp nra;fpwJ. 

 
fisf;nfhy;ypiaj; jhq;Fk; jd;ikAila jhtuq;fspd; mD$yq;fs; 
(Advantage of herbicide tolerant crops): 
 

• fisfs; Fiwf;fg;gLtjhy; tpisr;ry; mjpfupf;fpwJ. 
• fisf;nfhy;yp njspg;G FiwfpwJ. 
• jhtuq;fSf;Fk;> fisfSf;Fk; ,ilNaahd Nghl;b FiwfpwJ. 
• Fiwthd er;Rg; nghUl;fs; gad;gLj;jg;gLtjhy; mtw;wpd; ghjpg;G 

kz;zpy; FiwthfNth> nra;jpwd; FiwthfNth fhzg;gLk;. 
• kz;zpd; jd;ikiaAk;> Ez;ZapupfisAk; ,jd; %yk; 

ghJfhf;fyhk; 
 
 



 

254 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

fpisNghNrl; rfpg;Gj; jd;ik nfhz;l cUisf;fpoq;F jhtuj;ij 
cUthf;Fk; topKiw: 

 
‘ghu;’ flj;jp %ykhf Eioj;jy; 

 
‘ghu;’ kugZ nfhz;l cUisf;fpoq;fpd; nry;iy tsu;g;G nra;jy; 

 
fisf;nfhy;yp vjpu;g;G cUisf;fpoq;F nry;fs; 

 
Ma;Tf;$lj;jpy; tsu;g;G 

 
Nfy]; → cWg;Gfshf;fk; 

 
kugZ khw;wk; nra;ag;gl;l fisf;nfhy;yp jhf;fj;ij vjpu;nfhs;Sk; 

jhtuq;fs; 
 
/gh];lh fisf;nfhy;yp vjpu;g;Gj; jd;ik (Herbicide Tolerant - Basta) 
 
• /gh];gpNdhj;uprpd; vd;Dk; Ntjpag; nghUs; mlq;fpa nghJthf 

nray;gLk; fisf;nfhy;ypapd; tzpfg; ngau; gh];lh (basta) MFk;. 
gh];lh fisf;nfhy;yp vjpu;g;G kugZ (PPT) (L-/gh];gpNdhj;jpuprpd;) 
nkbfhNfh rilth (Medicago Sativa) vDk; jhtuj;jpypUe;J 
gpupj;njLf;fg;gLfpwJ. ,J mk;Nkhdpah cs;Nsu;g;gpy; gq;Nfw;Fk; 
FSl;likd; rpe;jNl]; vd;w nehjpiaj; jil nra;fpwJ. PPT kugZ 
Gifapiyapy; cs;Eiof;fg;gl;lJ kw;Wk; kugZ khw;wkile;j 
Gisapiyj; jhtuk; PPTf;F vjpu;g;Gj; jd;ikAilaJ. ,jidg; Nghd;w 
xU nehjp ];l;nug;Nlhikr]; i`f;Nuh];Nfhgpf]; (Streptomycetes 
hygroscopicus)-ypUe;Jk; gpupj;njLf;fg;gl;Ls;sJ. ,jpYs;s ghu; (bar) 
kugZ /gh];gpNdhj;iurpd; mrpl;ily; l;uhd;];/gNu]; (PAT) vd;gij 
Fwpf;fpwJ. ,J gUj;jp kw;Wk; gPl;&l; Nghd;w gapu;j; jhtuq;fspy; 
cs;Eiof;fg;gl;L kugZ khw;wk; nra;ag;gl;l jhtuq;fs; 
cUthf;fg;gLfpd;wd. 

 
G+r;rpfs; vjpu;g;Gj; jd;ik – Bt k gapu;fs;  
(Insect resistance – Bt crops) 
i. Bt gUj;jp (Bt Cotton) 
  

• Bt gUj;jp vd;gJ kugZ khw;wgl;l xU capupdk; (GMO) my;yJ 
kugZr; rhu; khw;wk; nra;ag;gl jPq;Fapup (pest) vjpu;g;G ngw;w gUj;jpj; 
jhtu ufkhFk;. ,J fha;GOtpw;F (bollworm) vjpuhd G+r;rp 
vjpu;g;Gj;jd;ikia nfhz;Ls;sJ. 
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• Ngrpy;y]; JupQ;rpnad;rp]; (Bacillus thuringiensis) vd;w ghf;Bupaj;jpd; 
ufq;fs; 200-f;F mjpfkhd nt;tNtW Bt er;Rg; nghUl;fis cw;gj;jp 
nra;fpd;wd. ,it xt;nthd;Wk; ntt;NtW G+r;rpfSf;F 
jPq;fpiof;fpd;wd. ngUk;ghyhd Bt er;Rfs; yhu;th epiyapYs;s 
me;Jg;G+r;rpfs;> tz;zj;Jg;G+r;rpfs;> tz;Lfs;> gUj;jpf;fha;g;GOf;fs;> 
cz;zp (gad flies) Nghd;wtw;iw mopf;fpwJ. Mdhy; kw;w 
capupdq;fSf;F vt;tpj ghjpg;igAk; Vw;gLj;Jtjpy;iy. 

 
• ,e;j Cry njhFjpiar; Nru;e;j vz;Nlhlhf;rpdpy; (endotoxin) cs;s 

er;Rg; gbfq;fSf;F kugZ FwpaPL nra;ag;gLfpd;wJ. gUj;jpj; 
jhtuj;ij jhf;fp mjid cz;Zk; NghJ Cry er;R G+r;rpapd; 
tapw;wpDs; nrd;W fiufpwJ. 

  
• Flypd; vgpjPypa rt;Tfs; xU rpy mtrpakhd Cl;lg; nghUl;fspd; 

cs;nsLg;ig jLf;fpd;wd. ,jd; %yk; nghl;lhrpak; madpfspd; 
NghJkhd msT rPupaf;fk; G+r;rpfspy; ,of;fg;gLfpwJ. ,jdhy; 
rpWFlypd; glyj;jpy; cs;s vgpjPypa nry;fs; ,wf;fpd;wd. ,J 
G+r;rpapd; yhu;thf;fs; ,wg;gpw;F fhuzkhfpwJ. 

  
ed;ikfs; 
 
 Bt gUj;jpapd; ed;ikfs; gpd;tUkhW 

• gUj;jp tpisr;ry; mjpfupf;fpwJ> Vnddpy; fha;g;GOf;fspd; jhf;Fjy; 
ed;F fl;Lg;gLj;jg;gLfpwJ. 

• Bt gUj;jp gapupLtjpy; gad;gLj;jg;gLk; G+r;rp kUe;J Fiwf;fg;gLfpwJ. 

• gapu; tsu;g;gpy; cz;lhf;Fk; nryT FiwfpwJ. 
 

jPikfs; 
 
Bt gUj;jpapd; jPikfs; gpd;tUkhW 

• Bt gUj;jp tpijapd; tpiy mjpfk;. 

• ,jd; tPupak; Kjy; 120 ehl;fs; kl;LNk. gpd;du; ,jd; tPupak; 
FiwfpwJ. 

• rhW cwpQ;Rk; jj;Jg;G+r;rpfs; (Jassids)> mRtpdpg; G+r;rpfs; (aphids)> 
nts;is <f;fs; (white flies) Nghd;wtw;wpw;F vjpuhf ,J 
nray;gLtjpy;iy. 

• kfuhe;jr;Nru;f;ifapy; Jiz GupAk; G+r;rpfis ghjpf;fpwJ. ,jdhy; 
tpisr;ry; FiwfpwJ. 

 
ii. Bt fj;jpupf;fha; (Bt Brinjal) 
 
• kw;nwhU kugZ khw;wkile;jj; jhtuk; ,JthFk;. ,J ntt;NtW tif 

fj;jpupf;fha; gapu; ufq;fspd; kugZj; njhifaj;jpw;Fs; Ngrpy;y]; 
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JupQ;rpnad;rp]; vDk; kz;tho; ghf;Bupaj;jpypUe;J gpupj;njLf;fgl;l gbf 
Guj kugZ (Cry1Ac) vd;w kugZit Eiog;gjhy; 
cUthf;fg;gl;ljhFk;. ,e;j kugZTld; Nru;e;J Kd;dpaf;fpfs; 
(promotors)> KbTWj;jp (terminator) xU capupvjpu;g;nghUs; jil 
(antibiotic resistance)> milahsf; Fwp kugZ (marker gene) 
Nghd;wit mf;Nuhghf;Bupak; top Vw;gLj;jg;gLk; cs;Eioj;jy; %yk; 
kugZ khw;wk; nra;ag;gLfpwJ. Bt fj;jpupf;fha; nygpNlhg;nluh 
(lepidoptera) tid G+r;rpfSf;F Fwpg;ghf fj;jpupf;fha; kw;Wk; jz;L 
Jisg;ghDf;F (leucinodes orbonalis) vjpuhf cUthf;fg;gl;Ls;sJ. 

 
iii. jhuh fLF fyg;gpdk; (Dhara mustard Hybrid - DMH) 
  
• muR cjtp nray;jpl;lj;Jld; by;yp gy;fiyf;fofj;ijr; Nru;e;j 

gapu;fspy; kugZr;rhu; khw;wq;fis ifahSk; mwptpay; ikaj;jpd; 
mwptpay; mwpQu; FOtpduhy; kugZ khw;wkile;j DMH – 11 vd;w 
fLF ufk; cUthf;fg;gl;lJ. ,J fisf;nfhy;yp vjpu;g;Gj;jd;ik ngw;w 
(Herbicide tolerant - HT)> kugZ khw;wgl;l jhtukhFk;. ,J gu;Nd]; / 
ghu;];lhu; (Barnase / Barstar) vd;Dk; njhopy;El;gj;ijg; gad;gLj;jp 
kz;zpy; thOk; ghf;Bupaj;jpd; kugZ Nru;f;fg;gl;L cUthf;fg;gLk; fLF 
tifahFk;. ,J Xu; jd;kfue;jr;Nru;f;if jhtukhFk;. kz;tho; 
ghf;Bupaj;jpypUe;J DMH – 11  %d;W kugZf;fisf; nfhz;Ls;sJ. 
mit /ghu; kugZ (Bar gene)> gu;Nd]; kugZ (Barnase gene) kw;Wk; 
/ghu;];lhu; kugZ (barstar gene). ,e;j ghu; kugZ> jhtuj;ij /gh];lh 
vd;Dk; fisf;nfhy;ypf;F vjpu;g;Gj;jd;ik cilajhf;FfpwJ. 

 
itu]; vjpu;g;Gj;jd;ik (Virus Resistance) 
 
• gy jhtuq;fs; itu]; jhf;Fjyhy; ghjpf;fg;gLfpd;wd. ,jdhy; mjpf 

,og;Gk; kw;Wk; ,wg;Gk; cz;lhfpd;wd. capup njhopy;El;gk; 
gad;gLj;jg;gl;L itu]pw;F vjpuhd kugZf;fs; Xk;GapupDs; 
nrYj;jg;gLfpd;wd. ,jd; %yk; itu]; vjpu;g;Gj; jd;ik 
cUthf;fg;gLfpwJ. itu]; DNA itr; nraypof;fr; nra;af;$ba jil 
kugZf;fis Eiog;gjd; %yk; ,J rhj;jpakhfpwJ. 

 
/gpNstu;Nrtu; jf;fhsp (FlavorSavr tomato) 
 
• mf;Nuhghf;Bupaj;ijg; gad;gLj;jp Nkw;nfhs;sg;gl;l kugZg; nghwpapay; 

%ykhf FlavrSavr jf;fhsp cUthf;fg;gLfpwJ. mjhtJ> jf;fhsp ePz;l 
ehl;fSf;F ,ay;ghd epwk; kw;Wk; kzk; khwhky; epiyepWj;jp 
itf;fg;gLfpwJ. 

 
• kugZg; nghwpapaypd; %yk; jf;fhspf;fha; gOj;jy; 

jhkjg;gLj;jg;gLfpwJ kw;Wk; ,jd; %yk; fdp nkd;ikahtJ 
jLf;fg;gLfpwJ kw;Wk; ePz;l ehl;fs; nflhky; ghJfhf;fg;gLfpwJ. 
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czu;jil kugZ (anti sense gene) mf;Nuhghf;bupa top kugZ khw;w 
nray;ghl;L Kiwahy; ePz;l ehl;fs; nflhky; ,Uf;Fk; jf;fhsp 
cUthf;fg;gLfpwJ. ,jpy;; ntspg;ghl;bw;F vjpuhd kugZ (antisense 
gene) Eiof;fg;gLfpwJ. 

 
• ,e;j kugZ ghypNfyf;LNuhNd]; (polygalacturonase) nehjpapd; 

cw;gj;jpia ,ilaPL (interferes) nra;fpwJ. ,jdhy; fha; fdpahtJ 
jhkjkhfpwJ. ,jd; %yk; jf;fhspia ePz;l ehs; Nrkpg;gpd; NghJk; 
neLe;J}uk; vLj;Jr; nry;Yk; NghJk; jf;fhspia nflhky; ghJfhf;fyhk;. 

 
nghd;epw muprp – capuptop Cl;lk; Nru;j;jy; (Golden rice - 
Biofortification) 
 
• ,J kugZ nghwpapaiyg; gad;gLj;jp cUthf;fg;gl;l nghd;epw muprp 

(xiurh rl;ilth - muprp) ,d; xU ufkhFk;. capupr; nray; %yk; 
cUthf;fg;gl;l itl;lkpd; A-tpd; Kd;Ndhbahd gPl;lh fNuhl;bd; 
muprpapd; cz;Zk; gFjpapy; Eiof;fg;gLtjhFk;. ,J ,q;Nfh 
Nghl;upf]; (Ingo Potrykus) kw;Wk; mtuJ FOtpduhy; cUthf;fg;gl;lJ. 
,jd; Nehf;fk; ney; gapuplg;gLk; gFjp kw;Wk; gad;gLj;jg;gLk; 
gFjpfspy; epyTk; itl;lkpd; A Fiwg;ghl;il ePf;FjyhFk;. ,jdhy; 
Ie;J tajpw;Fl;gl;l mjpf mstpyhd Foe;ijfspd; ,wg;G 
Fiwf;fg;gLk;. nghd;epw muprp mjd; ngw;Nwhiu tpl $Ljyhf 
Nru;f;fg;gl;l %d;W tifahd gPl;lh – fNuhl;Bd; cUthf;f 
kugZf;fisf; nfhz;Ls;sJ. mitahtd ehu;rp];]]; 
#Nlhehu;rp];]]; (Narcissus pseudonarcissus) vd;w jhtuj;jpypUe;J 
(daffodil) ngwg;gl;l ‘psy’vd;w (phytoene synthase) kugZ> vu;tpdpah 
AupNlhNthuh (Erwinia uredorara) vd;w kz;-tho; ghf;Bupahj;jpypUe;J 
ngwg;gl;l ‘crt.1’ vd;w kugZ kw;Wk; ,ay; ney; ufj;jpd; (wild rice) 
fUT+z; jpRtpypUe;J ngwg;gl;l ‘lyc’ (lycopene cyclase) vd;w kugZ 
Nghd;wit MFk;. 

 
• rhjhuz muprp ufj;jpd; fUT+z; jpR gPl;lh fNuhl;bidf; 

nfhz;bUg;gjpy;iy. nghd;epw muprp kugZ khw;wgl;l muprp tifahFk;. 
,jdhy; jw;NghJ ,jd; fUT+z; jpRtpy; gPl;lh fNuhl;Bd; 
Nru;f;ifAWfpwJ. ,J kW$l;bizT DNA njhopy;El;gj;ijg; 
gad;gLj;jp nra;ag;gLfpwJ. nghd;epw muprp Foe;ijfspy; epyTk; 
FUl;Lj; jd;ik (blindness)> tpopntz;gly twl;rp (Xerophthalmia) 
Mfpatw;iw fl;Lg;gLj;JfpwJ. 

 
kugZ khw;wg;gl;l czTfs; (GM food) – ed;ikfs; 
 

• jPq;Fapup (pest) mw;w mjpf tpisr;ry; 

• G+r;rpf; nfhy;yp gad;ghL 70% msT Fiwg;G 

• kz; khRg;ghL gpur;iridiaf; Fiwf;fpwJ. 
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• kz; Ez;Zapupj; njhif Ngzg;gLfpwJ. 
 
Mgj;Jfshf ek;gg;gLgit 
 

• fy;yPuiy ghjpf;fpwJ> rpWePuf nray;ghl;il ghjpf;fpwJ> Gw;WNehia 
cz;lhf;FfpwJ. 

• `hh;Nkhd; rkkpd;ik kw;Wk; cly;epiy rPu;FiyT (physical 
disorder) 

• ghf;Bupa Gujj;jpd; fhuzkhf Neha; vjpu;g;Gj;jd;ik njhFjpapy; 
Nkhrkhd tpisTfs; Vw;gLfpd;wd. 

 
vjpu;g;Gj;jd;ik njhFjpapy; Nkhrkhd tpisTfs; Vw;gLfpd;wd 
 

• gpwo;r;rpaile;j mjpu;r;rp (jpBu; kpifAzu;T tpid) (Anaphylactic 
shock) kw;Wk; xt;thik. 

• tpijfspd; capu;g;Gj; jd;ik ,og;G GM gapu;fspd; KbTWj;jp 
tpijj; njhopy;El;gj;jpy; (Terminator seed technology) fhzg;gLtJ. 

 
ghypi`l;uhrpgpAl;lNul; (Polyhydroxybutyrate - PHB) 
  
• nraw;ifg; ghypku;fs; (synthetic polymers) vspjpy; rpijtilahkYk;> 

kz; khRWj;jpahfTk;> vupf;Fk; NghJ #oypy;> Gw;WNeha; cz;lhf;Fk; 
ilahf;rpd; (dioxin) Nru;f;ifAWj;jpfshfTk; cs;sd. vdNt> #oy; 
khRWj;jhj khw;W ghypku;fis ngWtjw;fhd Kaw;rpfs; 
Nkw;nfhs;sg;gl;ld. ghypi`l;uhf;]p My;fNdhNtl;fs; 
(Polyhydroxyalkanoates - PHAS)> ghypi`l;uhf;rpgpAl;lNul;fs; (PHB) 
Mfpa ,uz;Lk; rpijtila $ba capup ghypku;fshFk;. ,tw;wpw;F gy 
kUj;Jtg; gad;ghLfs; cs;sd. vLj;Jf;fhl;lhf rupahd Vw;gplj;jpy; 
kUe;J Nru;f;fg;gLjy; (drug delivery)> rhuf;fl;L mikf;f (scaffold) 
kw;Wk; ,ja thy;Tfs; mikf;f ,it cjTfpd;wd. PHAs nghJthf 
capupa ngU %yf;$WfshfTk; (biological macro molecules) ntg;g 
gpsh];bf;FfshfTk; (thermoplastics) nray;gLfpd;wd. ,it capupa 
rpijtilaf; $bait. capupa xj;JNghFk; jd;ik cilait. 

 
• gy;NtW tifahd Ez;Zapu;fs; gad;gLj;jg;gl;L gy;NtW tifahd 

PHA –f;fs; cUthf;fg;gLfpd;wd. ,tw;wpy; fpuhk Neu; ghf;Bupaq;fshd 
Ngrpy;y]; nkfh];bupak;> Ngrpy;y]; rg;ilyp];> fhu;dpghf;Bupak; 
 

• FSNldpf;fk; Nghd;witAk;> fpuhk; vjph; ghf;Bupaq;fshd 
#NlhNkhdh]; rpw;wpdq;fs;> My;fyp[Pd;]; A+l;Nuhgh]; (Alcaligenes 
utrophus) Nghd;witAk; mlq;Fk;. 
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ghypyhf;bf; mkpyk; (polylactic acid - PLA) 
 
• ghypyhf;bf; mkpyk; my;yJ ghypyhf;ilL (polylactide) capupa 

rpijtilaf;$baJ. capupa nray;ghLila ntg;g gpsh];bf; MFk;. 
 
• ,J kf;fhr; Nrhs jurk; (corn starch)> kuts;spf; fpoq;F Ntu;fs; 

(cassava roots)> rPty;fs;> jurk; my;yJ fUk;G Nghd;w 
kPs;GJg;gpf;fj;jf;f %yg;nghUl;fspypUe;J ngwg;gLk; fupk tisa 
(aliphatic)> ghypna];lu; (polyester) MFk;. PLA jahupg;gpy; ,uz;L 
Kf;fpa xw;iw myFfs; (monomers) gad;gLj;jg;gLfpd;wd. yhf;bf; 
mkpyk; kw;Wk; yhf;ill; vd;w Roy; ilna];lu; (cyclic diester) 
fiuepiyapYs;s jfu Mf;NlhNtl Nghd;w cNyhf tpidA+f;fp 
(catalyst) Nghd;wtw;wpd; cjtpNahL ,e;j Ntjpg;nghUspd; tisa 
mikg;ig jpwj;jy; jhd; kpfTk; rhjhuzkhd topKiwahFk;. cNyhf 
tpidA+f;fp tpid  kw;Wk; | ghypyhf;bf; mkpyj;jpd; rk msTfspy; 
KbtilfpwJ. 

 
gr;ir kpsu;nthspg; Gujk; (Green flurescent protein - GFP) 
 
• ,J 238 mkpNdh mkpy vr;rq;fshy; (26.9 kDa) Mf;fg;gl;Ls;sJ. ePyk; 

Kjy; Gw Cjh fjpu;fshy; xspA+l;lg;gLk; NghJ (395 nm) ,J Mo;e;j 
gr;ir epwkhf xspu;fpwJ. 

 
nray;topKiw 

 
gr;ir kpsu;nthspg; Gujk; (Green Fluorescent Protein - GFP) 

 
mf;Fthupah tpf;NlhupahtpypUe;J (n[y;yp kPd;) gpupj;njLj;jy; 

 
kugZ ,iaj;jy; (gene splicing) 

njhopy;El;gKiw → kugZ Fwpaj;jpy; (codon) 
khw;wk; nra;jy; 

 
muhgplhg;rp]; jhypahdh (Arabidopsis thaliana) 

jhtuj;jpy; Eioj;jy; 
 

muhgplhg;rp]; jhypahdh jhtuj;jpy; ntspg;ghliljy; 
 

• capupaypy; GFP %yf;$W Mf;]p[d; jtpu NtW ve;j $Ljy; Jizf; 
fhuzpfs; (cofactor)> kugZrhu; tpisg;nghUl;fs; (gene products)> 
nehjpfs;> js nghUl;fs; (substrators) Nghd;wit Njitg;glhky; mf 
epwkpj;jhq;fpfis (chromatophores) cz;lhf;Fk; ,jdhy; GFP xU 
kpfr;rpwe;j capupay; fUtpahfr; nray;gLfpwJ. 
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• GFP Kjd;Kjypy; mf;Fthupah tpf;Nlhupah (Aequorea victoria) vd;Dk; 
n[y;yp kPdpy; ,Ue;J gpupj;njLf;fg;gl;l Xu; GujkhFk;. nry; kw;Wk; 
%yf;$W capupaypy; GFP kugZ mbf;fb xU kugZ ntspg;ghl;L 
mwptpg;ghsu; (reporter) fUtpahf gad;gLj;jg;gLfpwJ. ,J capup 
czu;tpfis (biosensor) cUthf;f khw;WU ngw;w tbtq;fspy; 
gad;gLfpwJ. 

 
capup kUe;jhf;fk; (Biopharming) 
 
• %yf;$W kUe;jhf;fk; vdTk; miof;fg;gLk; capup kUe;jhf;fk; kdpj 

gad;ghl;Lf;fhf kUe;J rhu; nghUl;fis cz;lhf;f kugZg; nghwpapay; 
%yk; kugZ khw;wkile;j jhtuq;fis cUthf;fpg; gad;gLj;JtjhFk;. 
,J “%yf;$W Ntshz;ik my;yJ %yf;$W kUe;jhf;fk;” vdTk; 
mwpag;gLfpwJ. ,ay;ghd kUj;Jtj; jhtuq;fspypUe;J ,it 
khWgl;lit. jhtuq;fis capup tpidf;fyd;fshf (bioreactors) khw;wpg; 
gad;gLj;Jjy; etPd capup njhopy;El;gj;jpy; mjpf Kf;fpaj;jtk; ngw;W 
tUfpwJ. kugZ khw;wkile;j jhtuq;fisg; gad;gLj;jpg y tifahd 
kUe;Jg; nghUl;fis ngwyhk;. vLj;Jf;fhl;L : nghd;epw muprp. 

 
capup topj;jpUj;jk; (Bioremediation) 
 
• #oy; khRWjiy Rj;jk; nra;a Ez;Zapu;fs; my;yJ jhtuq;fisg; 

gad;gLj;JtJ capup topj;jpUj;jk; vdg;gLfpwJ. fopTePu;> njhopw;rhiy 
fopT> jplf;fopTfs; Nghd;wtw;iw cs;slf;fpa fopTfis rupnra;a 
,e;j mZFKiw gad;gLj;jg;gLfpwJ. capup topj;jpUj;jk; kz;> 
epyj;jb ePu; Mfpatw;wpy; ,Uf;Fk; vz;nza; frpT> ngl;Nuhypa Ntjpa 
vr;rq;fs;> G+r;rpf;nfhy;ypfs; my;yJ td;cNyhfq;fs; Nghd;wtw;iw 
ePf;FfpwJ. gy vLj;Jf;fhl;Lfspy; ,aw;gpa kw;Wk; ePupy; gad;gLj;jg;gLk; 
capuptopj;jpUj;j cj;jpfs; gpd;tUkhW: 

 
• capup topj;jpUj;jk; nray;ghl;bw;F #oy; rpw;wpdq;fshf cs;ehl;L 

Ez;Zapu;j; njhifiag; (microbial population) gad;gLj;Jjy;. 
 

• jftikg;G Nkw;nfhz;l my;yJ tbtikg;G nra;ag;gl;l Ez;Zapup 
cl;Gfl;ly;fis (Inoculants) nfhz;L capup topj;jpUj;jk; nra;jy;. 

 
• gRikj; njhopy;El;gk; - jhtuq;fis capup topj;jpUj;jj;jpw;F 

gad;gLj;Jjy;. 
 
capup topj;jpUj;j njhopy;El;gj;jpw;fhd rpy vLj;Jf;fhl;Lfs;: 
  
• jhtu topj;jpUj;jk; (Phytoremediation) - #oy; khRWj;jpfis 

jhtuq;fisg; gad;gLj;jp jpUj;jk; nra;jy;. 
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• G+Q;ir topj;jpUj;jk; (Mycoremediation) – G+Q;irfisf; nfhz;L 
#oy; khRWj;jpfis jpUj;jk; nra;jy;. 
 

• capuptop fhw;Nwhl;lkspj;jy; (Bioventing) - ,J Mf;rp[d; my;yJ 
fhw;Nwhl;lj;ij mjpfupf;Fk; xU nrayhFk;. ,jd; %yk; #oy; 
khRWj;jpfspd; rpijitj; Jupjg;gLj;jyhk;. 
 
• capup top fiuj;Jg; gpupj;jy; (Bioleaching) – khRWj;jg;gl;l 

,lq;fspypUe;J fiury; cNyhf khRWj;jpfis (metal pollutant) 
fiury; epiyapy; Ez;zpapupfisg; gad;gLj;jp kPl;ly;. 
 

• capup top ngUf;Fjy; (Bioaugmentation) – xU rpy 
Nju;e;njLf;fg;gl;l Ez;zpapu;fis Nru;g;gjd; %yk; rpijtilAk; 
Ntfj;jpid mjpfupf;fr; nra;Ak; nray;Kiw. 
 

• cukhf;Fjy; (Composting) – Ez;zpaupfisf; nfhz;L jpl 
fopTfis cukhf khw;Wk; nray;Kiw. ,J jhtu tsu;r;rpf;F 
Cl;lg; nghUshf gad;gLk;. 
 

• Ntu;g;Gy tbfl;ly; (Rhizofiltration) – Ez;zpapu;fisf; nfhz;L 
cs;nsLj;jy; my;yJ fupk Nru;kq;fis rpijj;jy;. 
 

• Ntu;g;Gy Ez;Zapupj; J}z;ly; (Rhizostimualtion) – jhtu 
tsu;r;rpia Ntu;g;Gy Ez;Zapupfs; %yk; J}z;ly;; ,J rpwe;j 
tsu;r;rp #o;epiyfis nfhLg;gjd; %ykhfNth er;Rg; nghUl;fis 
Fiwg;gjdhNyh J}z;lg;gLfpwJ. 

 
tuk;Gfs; (Limitations) 
 

• capup topj;jpUj;j Kiwapy; capuparpijtpw;Fs;shFk; khRWj;jpfis 
kl;LNk khw;w ,aYk;. 
 

• khRWj;jg;gl;l ,lq;fspy; cs;s #o;epiyfSf;F Vw;g kl;LNk capup 
topj;jpUj;j nray;Kiwfisf; Fwpg;ghf nra;a KbAk;. 
 

• khRWj;jg;gl;l ,lj;jpy; ngupa mstpyhd nray;ghLfis rpwpa 
mstpyhd Kd;Nrhjidfs; nra;j gpd;dNu gpd;gw;w Ntz;Lk;. 
 

• capup topj;jpUj;jk; nraYf;fhf kugZg; nghwpapay; 
njhopy;El;gj;jpd; gad;ghL kugZ khw;wkile;j Ez;Zapupfis 
cUthf;f my;yJ Ez;Zapupf; $l;likg;Gfis cUthf;f kpfTk; 
mjpf jpwd; Ntz;bapUj;jy;. 
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capupvupnghUs; (Bio fuel) / ghrp capupvupnghUs; (Algal Biofuel) 
 
• ghrp capup top vupnghUs; my;yJ ghrp top vz;nza; vd;Wk; 

miof;fg;gLk; ghrp vupnghUs; ngl;Nuhypa vz;nza; vd;w njhy;Yapy; 
vr;r jput vupnghUSf;F xU khw;whf cs;sJ. mJ ghrpfis mjpf 
Mw;wiyf; nfhz;l vz;nza;apd; %yg;nghUshf gad;gLj;JfpwJ. 
NkYk; ghrp vupnghUl;fs; nghJthfg; gad;gLj;jg;gLk; %yq;fshd 
kf;fhr; Nrhsk;> fUk;G Nghd;wtw;wpypUe;J ngwg;gLk; Mw;wYf;F xU 
khw;whf tpsq;Ffpd;wd. Mw;wy; neUf;fbAk; cyf czT neUf;fbAk; 
ghrp tsu;g;gpy; (Algal culture) xU Mu;tj;ij J}z;bAs;sd. ,e;j 
tsu;g;G capup Bry; cw;gj;jpf;fhfTk;> ,ju capup vupnghUl;fspd; 
cw;gj;jpf;fhfTk; gad;gLj;jg;gLfpwJ. ,e;j cw;gj;jp Ntshz;ikf;Fg; 
gad;glhj epyj;ijg; gad;gLj;JfpwJ. Nghl;upNahfhf;f]; gpuhdpI 
(Botryococcus braunii) vd;w ghrp nghJthf capupvupnghUs; 
jahupg;gpw;F gad;gLj;jg;gLfpwJ. 

 

  
ghrp capupvupnghUs; 
 
ghrpfshy; capupa i`l;u[d; cw;gj;jp (Biological hydrogen production 
by algae) 

• capupa i`l;u[d; cw;gj;jp ghrpfspy; xsp capupa Kiwapy; 
ePu;gpsf;Fk; nray; KiwahFk;. nghJthd xspr;Nru;f;ifapd; NghJ 
fpshkpNlhNkhd]; uPd;`hu;bI (Chlamydomonas reinhardtii) vd;w ghrp 
Mf;rp[id ntspNaw;WfpwJ. ,jw;F fe;jfk; nfhLf;fg;glhj NghJ 
xspr;Nru;f;if epfo;tpy; ,J i`l;u[d; cw;gj;jpf;F khWfpwJ kw;Wk; 
vyf;l;uhd;fs; /ngu;ulhf;rpDf;F flj;jg;gLfpd;wd. (Fe) – 
i`l;Nuh[pNd]; nehjpfs; ,tw;iw ,izj;J i`l;u[d; thA cw;gj;jp 
nra;fpd;wd. 

 
capuptsk; ehly; (Bioprospecting) 
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• capup tsk; ehly; vd;gJ capupa %yg;nghUl;fspypUe;J Gjpa tpiy 
nghUl;fis fz;lwpjy; kw;Wk; tzpfkakhf;fy; MFk;. capuptsk; 
ehlypy; capupnghUs; nfhs;isAk; Nruyhk;. ,jpy; cs;@u; 
kf;fsplkpUe;J Njhd;Wk; ,aw;if gw;wpa tl;lhu mwpT ,ju kf;fshy; 
Mjhaj;jpw;fhf cs;@u; kf;fspd; xg;Gjy; ,d;wpNah mtu;fSf;F vt;tpj 
,og;gPLk; nfhLf;fhky; Ruz;lg;gl;L gad;gLj;jg;gLfpwJ. 

 
capupg;nghUs; nfhs;is (Biopiracy) 
 
• Njrpa kugZ tsq;fspd; kPJ jdpg;gl;l fl;Lg;ghl;il ngWk; 

epWtdq;fspdhy; mt;tsq;fspd; cz;ikahd cupikahsu;fSf;F 
NghJkhd mq;fPfhuk; my;yJ Cjpak; toq;fhky; mwpTrhh; nrhj;Jupik 
rl;lq;fis ifahSjy; capupg; nghUs; nfhs;is vd 
tiuaWf;fg;gLfpwJ. capupg; nghs; nfhs;isf;F vLj;Jf;fhl;lhf 
kQ;rs;> Ntk;G kw;Wk; kpfTk; ed;fwpe;j ghRkjp muprpapd; mnkupf;f 
epWtdq;fSf;F mnkupf;f fhg;Gupkk; kw;Wk; tzpf Kj;jpiu 
mYtyfj;jpdhy; toq;fg;gl;l rkPgj;jpa fhg;Gupkk;. ,e;j %d;W 
cw;gj;jpg; nghUl;fSk; ,e;jpa – ghfp];j;jhd; Jizf; fz;lj;jpd; 
cs;ehl;Lf;FupajhFk;. 

 
Ntk;gpy; capupg;nghUs; nfhs;is (Biopiracy of Neem) 
 
• ,e;jpa kf;fs; G+Q;ir kw;Wk; ghf;Bupa Njhy; Neha; njhw;wy;fis 

fl;Lg;gLj;j gy topfspy; Ntk;gpidAk; mjd; vz;nza;iaAk; 
gad;gLj;jp te;jdu;. Ntk;gpd; gz;Gfis ,e;jpau;fs; cyfk; KOtJk; 
cs;s kf;fSld; gfpu;e;J nfhz;ldu;. W.R. fpNu]; (W.R. Grace) vd;w 
mnkupf;f gd;dhl;L epWtdKk; (MNC) mnkhpf;f Ntshz;JiwAk; 
(USDA – United States Department of Agriculture) 1990 Mk; Mz;bd; 
Kw;gFjpapy; ,e;j mwpitj; jpUb INuhg;gpa fhg;Gupkk; epWtdj;jpy; 
(EPO) Xu; fhg;Gupkk; cupkk; “gpupj;njLf;fg;gl;l ePu; ntWg;G 
(hydrophobic) Ntg;g vz;nza;apd; cjtpAld; jhtuq;fspd; Nky; 
Vw;gLk; Neha;fisf; fl;Lg;gLj;Jk; xU nray;Kiwf;fhf Nfhug;gl;lJ”. 
Ntk;gpd; G+Q;ir vjpu;g;G kw;Wk; ghf;Bupa vjph;g;G gz;Gfis fhg;Gupkk; 
nra;tJ capupg; nghUs; nfhs;isf;F Xu; vLj;Jf;fhl;lhFk;. vdpDk; 
,e;jpau;fspd; ghuk;gupa mwpthdJ ,Wjpapy; ghJfhf;fg;gl;L> fhg;Gupkk; 
,uj;J nra;ag;gl;lJ. 

 
kQ;rspy; capupg;nghUs; nfhs;is (Biopiracy in Turmeric) 
 
• 1995-Mk; Mz;L mnkupf;f If;fpa ehl;bd; fhg;Gupik kw;Wk; tzpf 

FwpaPL mYtyfk; (United States Patent and Trademark Office) 
kQ;ris xU fpUkp ehrpdpahf gad;gLj;Jtjw;F fhg;Gupikia 
toq;fpaJ. kQ;rs; ,e;jpa kf;fshy; Gz;fis Ntfkhf Fzg;gLj;jTk;> 
Gz; jbg;Gfis Fzg;gLj;jTk;> xU tPl;LkUe;jhf gad;gLj;jg;gl;L 
tUfpwJ. kQ;rs; ,e;jpa kf;fshy; Gz;fis Ntfkhf Fzg;gLj;jTk;> 
Gz; jbg;Gfis Fzg;gLj;jTk; xU tPl;L kUe;jhf gad;gLj;jg;gl;L 
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tUfpwJ. 1953-y; ,e;jpa kUj;Jt fofj;jhy; xU rQ;rpif fl;Liu 
(Journal article) ntspaplg;gl;lJ. mjpy; ,e;j kUj;Jtf; Fwpg;G 
cs;sJ. vdNt> ,jd; %yk; kQ;rspd; fpUkp ehrpdpg; gz;G 
cyfj;jpw;F Gjpajy;y vd;gJk;> ,J xU Gjpa fz;Lgpbg;gy;y vd;gJk;> 
,e;jpau;fspd; ghuk;gupa mwptpd; xU gFjp vd;gJk; ep&gzkhdJ. US 
fhg;Gupkk; kw;Wk; tzpff; FwpaPL mYtyfj;jpw;fhd vjpu;g;G ,e;j 
vLj;Jf;fhl;by; xg;Gf;nfhs;sg;gl;lJ kw;Wk; ,e;jpah;fspd; ghuk;gupa 
mwpT ghJfhf;fg;gl;lJ. ,J capupg; nghUs; nfhs;isf;fhd kw;nwhU 
vLj;Jf;fhl;lhFk;. 

 
ghRkjp muprpapy; capupg;nghUs; nfhs;is (Biopiracy of Basmati Rice) 
 
• 1997 Mk; Mz;L nrg;lk;gu; 2-Mk; Njjp US fhg;Gupik kw;Wk; 

tzpff;Fwp mYtyfk; “ghRkjp muprp fhy;topfs; kw;Wk; jhdpaq;fs; 
njhlu;ghd fhg;Gupkj;ij iu]; nlf; (Rice tec) vd;w nlf;rh]; 
epWtdj;jpw;F gy cupikfisf; nfhLf;fpwJ. ,jpy; “ghRkjp” vd;w 
nrhy;iy ,e;epWtdk; kl;LNk gad;gLj;Jk; cupikAk; mlq;Fk;. NkYk; 
ve;j xU fyg;GWj;jq;fspd; tpisthfj; Njhd;Wk; tpijfis 
gad;gLj;Jjy; rhu;ghd cupikAk; mlq;Fk;. jhtu Nkk;gLj;Jk; 
nraiyAk; ,e;j fhg;Gupkk; toq;FfpwJ. RiceTec–d; Gjpa murp 
fhy;topfSk; rikay; gz;Gfs;> jurg; nghUspd; msT> muprp 
jhdpaq;fspy; vt;tsT cs;sJ vd;gdtw;iw epu;zapf;Fk; 
topKiwfSk; ,e;j fhg;Gupkj;jpy; mlq;Fk;. 

 
• ,e;jpah ,e;j gh];kjp muprp capupnfhs;isia WTOtpw;F TRIPS 

xg;ge;jj;ij kPwpa nray; vd vLj;Jr; nrd;wJ. ,jdhy; 2002Mk; Mz;L 
US fhg;Gupkk; mYtyfk; iu]; nlf; epWtdj;jplkpUe;J 15 cupikf; 
NfhUjy;fis uj;J nra;jJ. mjpy; Kf;fpakhf gh];kjp vd;w ngaUk; 
mlq;Fk;. fhg;Gupkk; epWtdk; iu]; nlf; epWtdj;jpd; ufj;ij ‘iu]; 
iyd; 867’ (Rice line 867) vd;W khw;wpaJ. ,jd;%yk; ,e;jpa gh];kjp 
ufj;jpd; ntspehl;L Vw;Wkjpf;fhd cupkk; ghJfhf;fg;gl;lJ. 

 
capupnjhopy;El;gtpaypd;; gad;ghLfs; (Applications of Biotechnology) 
 
• 21Mk; E}w;whz;bd; kpfTk; Kf;fpakhd gad;ghl;L njhlu;Gila 

mwptpay;fspy; xU Kf;fpaj;Jtk; tha;e;j Jiw capupnjhopy;El;gkhFk;. 
,J ek; tho;f;ifia xU gaDs;s Kiwapy; nrytpl ekf;Fs;s xU 
ek;gj;jFe;j JiwahFk;. 
 

• capupnjhopy;El;gtpaypd; gad;ghLfs; Ntshz;ik> kUj;Jtk;> #oy;> 
tzpf njhopy;fs; Nghd;w gy Jiwfspy; mjpfkhf gad;gLfpwJ. 

 

• ,e;j mwptpay; kugZ khw;wj; jhtu tiffisg; ngWtJ Nghd;w mjpf 
kjpg;Gs;s tpisTfisg; ngw;Ws;sJ. vLj;Jf;fhl;Lfshf kugZ 
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khw;wkile;j gUj;jp (Bt – gUj;jp)> muprp> jf;fhsp> Gifapiy> 
fhyp/gpstu;> cUisf;fpoq;F> thio Nghd;wtw;iwf; Fwpg;gplyhk;. 

 

• Ntshz; gapu;fspy; fisf;nfhy;yp vjpu;g;Gj;jd;ik> ,Wf;f vjpu;g;Gj; 
jd;ik (strees resistant)> Neha; vjpu;g;Gj;jd;ik Nghd;wtw;iwf; nfhz;l 
tiffis cUthf;FtJ capupnjhopy;El;gj;jpd; kfj;jhd tpisT 
MFk;. 

 

• kdpju;fspy; ,d;Rypd; Fiwg;ghl;L Nehia rup nra;aTk; <Nfhiyia 
gad;gLj;jp kdpj ,d;Rypd; kw;Wk; ,uj;j Gujj;ij cUthf;f kUj;jt 
capup njhopy;El;g njhopw;rhiyfs; gad;gLfpd;wd. 

 

• capupnjhopy;El;g njhopw;rhiy %yk; jLg;G+rp kUe;J (Vaccine)> 
nehjpfs;> capu; vjpu;g;nghUl;fs;> ghy; rhu;e;j jahupg;Gfs;> ghdq;fs; 
(Beverages) Nghd;wtw;iw cw;gj;jp nra;ag;gLfpwJ. 

 

• capu;njhopy;El;gj;jpd; %yk; capup rpy;Yfis (biochips) mbg;gilahf 
nfhz;l capupa fzpdp cUthf;Fjy; NkYk; Xu; rhjidahFk;. 

 

• kugZ nghwpapay; kugZ ifahSjiy cs;slf;fpaJ; jpR tsu;g;G 
KOMf;Fj; jpwd; ngw;w (totipotent plant cell) jhtu nry;iy 
Ez;Zapup ePf;fg;gl;l Kiwapy; fl;Lg;gLj;jg;gl;l #oypy; jhtu 
efyhf;fk; nra;tjhFk;. 

 

• czTj; njhopw;rhiyapy; ];igUypdh (Spirulina)-itg; gad;gLj;jp jdp 
nry; Gujk; ngwg;gLfpwJ. 

 

• ,uz;lhk; epiy tsu;rpijg; nghUl;fs;> capup cuq;fs;> capup 
jPq;Fapupf; nfhy;ypfs;> nehjpfs; Nghd;wit cw;gj;jp nra;ag;gLfpwJ. 

 

• #oy;rhu; capupnjhopy;El;gj;jpw;fhf> capupj;jpus; Mw;wy; (Biomass 
energy)> capup vupnghUs;> capuptop jpUj;jk;> jhtu topjpUj;jk; 
Nghd;wit cUthf;fg;gl;Ls;sd. 
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myF – 5 

 
jhtuj; jpR tsh;g;G  

 
• jhtug; GNuhl;Nlhgpsh];l;fs;> nry;fs;> jpRf;fs; my;yJ cWg;Gfis 

mtw;wpd; ,ay;ghd my;yJ rhjhuzr; #oypy; ,Ue;J gphpj;njLj;Jr; 
nraw;ifahd #o;epiyapy; tsh;j;jiyj; jpR tsh;g;G vd;fpNwhk;. ,it 
Nrhjid fyj;jpy; jhtug; GNuhl;Nlhgpsh];l;fs;> nry;fs;> jpRf;fs; 
kw;Wk; cWg;Gfs; tsh;g;G vd;Wk; miof;fg;gLk; (in vitro (yj;jPd;) – 
fz;zhb / Nrhjid FohapDs;) xU jpdg; gphp$W FWfpa fhyj;jpYk;> 
,lj;jpYk; fl;Lg;gLj;jg;gl;l #o;epiyapy; gy;yhapuf;fzf;fhd 
jhtuq;fshfg; ngUf;fkilfpwJ. jpR tsh;g;G njhopy; El;gk; tzpf 
Nehf;fpy; jhtu cw;gj;jp kl;Lkpd;wpj; jhtu Muha;r;rpfSf;Fk; 
gad;gLfpwJ. jhtuj; jpR tsh;g;G kugZ khw;wg;gl;l jhtuq;fspd; 
kPSUthf;fj;jpy; jtph;f;f Kbahj fUtpahfg; gq;fhw;WfpwJ. ,J 
jtph;j;J> jhtuj; jpR tsh;g;gpd; rpy Kf;fpag; gad;ghLfshf mhpa 
jhtug; ngUf;fk;> cah;ju (elite varieties) jhtuq;fspd; ghJfhg;G> itu]; 
mw;w jhtu cw;gj;jp> kugZ tsf;$W (Germplasm) ghJfhj;jy;> 
njhopw;rhiyapy; ,uz;lhk; epiy tsh;r;rpij khw;wg; nghUs;fs; 
cw;gj;jp kw;Wk; gy cs;sd. ,e;jg; ghlj;jpy; jpR tsh;g;gpd; tuyhW> 
njhopy; El;gk;> tif> gad;ghL kw;Wk; mwnewp gpur;rpidfSf;fhd 
tpopg;Gzh;T Mfpad tpthjpf;fg;gLfpd;wd.  

 
• n[h;kdp ehl;Lj; jhtutpayhh; fhl;ypg; N`gh;Nyz;l; (1902) KO Mf;Fj; 

jpwd; fUj;ij Kd;nkhope;jhh;. NkYk; mth; tsh;g;G Clfj;jpy; Nykpak; 
gh;gpA+hpak; jhtu ,iyapilj; jpR nry;fisg; gad;gLj;jpr; 
nraw;ifahd #oypy; jhtur; nry;fis Kjd; Kjypy; tsh;j;Jg; 
ngUf;fkile;j nry;fisg; gad;gLj;jpr; nraw;ifahd #oypy; jhtur; 
nry;fis Kjd;Kjypy; tsh;j;Jg; ngUf;fkile;j nry;fisf; fpilf;fg; 
ngw;whh;. ,th; jhtuj; jpR tsh;g;gpd; je;ijahff; fUjg;gLfpwhh;.  

 
jpR tsh;g;gpd; mbg;gilf; nfhs;iffs;:  
 
• jhtuj; jpR tsh;g;gpd; mbg;gilf; fUj;Jf;fshtd KO Mf;Fj;jpwd;> 

NtWghLWjy;> kWNtWghL miljy;> NtWghL ,oj;jy; Nghd;witahFk;.  
 
KO Mf;Fj;jpwd; (Totipotency):  
 
• kugpay; jpwd;fisf; nfhz;Ls;s capUs;s jhtur; nry;fis Cl;l 

(fiury;) Clfj;jpy; tsh;f;Fk; NghJ mit KOj; jdpj; jhtukhf 
tsh;r;rpailAk; gz;Ng KO Mf;Fj;jpwd; vdg;gLk;.  
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NtWghLWjy; (Differentiation):  
 
• nry;fspy; caphp Ntjpapa kw;Wk; mikg;gpa khw;wq;fs; Vw;gLj;jp 

mtw;iwr; rpwg;ghd mikg;G kw;Wk; gzpapid Nkw;nfhs;sr; nra;jy;.  
 
kWNtWghLWjy; (Redifferentiation):  
 
• Vw;fdNt NtWghLw;w xU nry; NkYk; NtWghLw;W kw;nwhU nry;yhf 

khw;wkiljy;. vLj;Jf;fhl;L: Cl;lr; rj;J Clfj;jpy; Nfy]; jpRtpd; 
nry;$Wfs; KOj;jhtu mikg;ig cUthf;Fk; jpwd; ngw;Ws;sij 
kWNtWghLWjy; vdyhk;.  

 
NtWghboj;jy; (Dedifferentiation):  
 

• Kjph;r;rp mile;j nry;fs; kPz;Lk; Mf;Fj;jpRthf khwpf; Nfy]; Nghd;w 
jpRit cUthf;Fk; epfo;r;rp NtWghL ,oj;jy; vd miof;fg;gLfpwJ. 
capUs;s jhtur; nry;fspd;> jpRf;fspd; NtWghLWjYk;> 
NtWghboj;jYk; cs;shh;e;J xU Nruf; fhzg;gl;lhy; mit KO 
Mf;Fj;jpwd; ngw;wjhff; fUjg;gLk;.  

 
jhtuj; jpR tsh;g;G (Plant Tissue Culture – PTC):  
 
• jhtuj; jpR tsh;g;G vd;gJ Ma;T $lr; Nrhjid tsh;g;G Kiw kw;Wk; 

Ez;Zaph; ePf;fpa epiyapy; jpR tsh;g;G Clfj;jpy; VNjDk; jhtug; 
gFjpfis tsh;j;jy; vd tiuaWf;fg;gLfpwJ. ,j;njhopy;El;gr; 
nray;Kiw %d;W mbg;gil newpKiwfisf; nfhz;Ls;sJ.  

 
• Njitahd jhtug;gFjp my;yJ mjd; gphp$W Njh;T nra;ag;gl;L> 

gpd;G ,ju clyg; gFjpapypUe;J gphpj;njLf;fg;gLfpwJ.  
 

• ,J fl;Lg;gLj;jg;gl;l ,aw;gpay; #o;epiyapYk;> tiuaWf;fg;gl;l 
Ntjpapa (Cl;l Clfk;) #oypYk; guhkhpf;fg;gLfpwJ.  
 

• gphp$W vd;gJ Njh;e;njLf;fg;gl;l jhtuj;ij cUthf;Ftjw;F tsh;g;G 
Clfj;jpy; itj;J tsh;f;fj; Njitg;gLk; jhtuj; jpR.  

 
jhtuj; jpR tsh;g;gpw;fhd mbg;gil Ma;tf trjpfs;:  
 
• jhtuj; jpR tsh;g;gpw;F Ma;tfk; gpd;tUk; trjpfisf; nfhz;bUf;f 

Ntz;Lk;.  
 
• fz;zhbf; fyd;fisf; fOTtjw;fhd trjp kw;Wk; mtw;iw 

cyh;j;Jtjw;fhd Ez;ziy mLg;G (oven) trjp.  
 

• jd;dOj;jf; fyd; (Autociave), vyf;l;uhdpa juhR kw;Wk; pH kPl;lUld; 
$ba tsh;g;G Clfk; jahhpg;gjw;fhd miw  
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• Ez;Zaph; ePf;fg;gl;l miw: ,J xU rPuLf;F fhw;W gha;T mikg;Gk;> 

cah;jpwd; Jfs; fhw;W (HEPA-High Efficiency Particulate Air) tbg;ghd; 
vd;wiof;fg;gLk; mOj;jf; fhw;Nwhl;l myFk; cs;sd. ,tw;wpd; Ntiy 
Ez;Zaph; mw;w xU #oiy cUthf;Ftjhfk;.  

 
• tsh;g;G trjp: gphp$W tsh;g;Gf; Fohapy; nghjpf;fg;gl;L 22 – 28°C ntg;g 

epiyapYk;> 24000 yf;]; xspr;nrwptpYk;> 8 – 16 kzp Neuk; 
xspf;fhyj;Jtj;jpYk;> Vwj;jho 60% <ug;gjj;jpYk; tsh;f;fg;gLfpwJ.  

 

jhtuj; jpR tsh;g;gpy; mlq;fpAs;s mbg;gilj; njhopy;el;g Kiw:  
Ez;Zaph; ePf;fk;: (Sterilization):  
 

• Ez;Zaph; ePf;fk; vd;gJ tsh;g;G Clfk;> tsh;g;G fyd;fs;> gphp$W 
Nghd;wtw;wpypUe;J Ez;Zaph;fshd ghf;Bhpaq;fisAk;> G+Q;irfisAk; 
ePf;Fk; njhopy;El;gk;.  

 
1. Ez;Zaph; ePf;fg;gl;l epiyiag; guhkhpj;jy;: Ma;tfr; nraw;if 

tsh;g;gpy; Ez;Zaph; ePf;fg;gl;l epiyiag; guhkhpf;fg; gpd;tUk; 
Kiwfs; gpd;gw;wg;gLfpd;wd. fz;zhbf; fyd;fs;> ,Lf;fp> fj;jp> 
midj;J cgfuzq;fs; Mfpait jd;dOj;jf;fydpy; 15 psi (121°C 
ntg;gepiy) mOj;jj;jpy;> 15 – 30 epkplq;fSf;F cl;gLj;jg;gLfpwJ 
my;yJ 70% My;f`hypy; eidf;fg;gLfpwJ. ,ijj; njhlh;e;J 
ntg;g%l;lYk; Fsph;tpj;jYk; eilngw;W Ez;Zaph;ePf;fk; 
nra;ag;gLfpd;wd.  
 

2. tsh;g;G miw Ez;Zaph; ePf;fk; nra;jy;: Kjypy; jiu kw;Wk; 
Rth;fisr; Nrhg;G nfhz;Lk; gpwF 2% Nrhbak; i`g;NghFNshiul; 
my;yJ 95% vj;jdhy; nfhz;Lk; fOt Ntz;Lk;. rPuLf;F fhw;W 
gha;T miwapd; Nkw;gug;G 95% vj;jdhy; nfhz;L Ez;Zaph; ePf;fk; 
nra;ag;gl Ntz;Lk;. gpwF 15 epkplq;fSf;Fg; GwCjhf; fjph; tPr;rpw;F 
cl;gLj;jg;gl Ntz;Lk;.  
 

3. Cl;l Clfj;ij Ez;Zaph; ePf;fk; nra;jy;: tsh;g;G Clfk; 
nfhz;Ls;s fz;zhbf; fyid <uk; cwpQ;rhj gUj;jp my;yJ 
gpsh];bf nfhz;L %b> jd;dOj;jf;fydpy; 15 psi (121°C) y; 15 – 30 
epkplq;fSf;F Ez;Zaph; ePf;fk; nra;ag;gLfpwJ. jhtur; rhW> 
itl;lkpd;fs;> mkpNdh mkpyq;fs; kw;Wk; `hh;Nkhd;fs; Mfpait 
0.2 μm Jis tpl;lKila kpy;ypNghh; tbfl;b topahfr; 
nrYj;jg;gl;L Ez;Zaph; ePf;fk; nra;ag;gLfpd;wd. Ez;Zaph; ePf;fpa 
rPuLf;F fhw;W gha;T miwapy; Ez;Zaph; ePf;fpa tsh;g;G Clfk; 
itf;fg;gLfpwJ.  
 

4. gphp$Wf;F Ez;Zaph; ePf;fk; nra;jy;: jpR tsh;g;gpw;Fg; gad;gLk; 
jhtug; nghUis Kjypy; XLfpd;w Foha; ePhpy; itj;J Ez;Zaph; 
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ePf;fk; nra;ag;gLfpwJ. mjw;Fg; gpd; 0.1% nkh;Fhpf; FNshiuL> 70% 
My;f`hy; Nghd;wtw;iwg; gad;gLj;jp Ez;Zaph; mw;w epiyapy; 
rPuLf;F fhw;W gha;T miwapy; Gwg;gug;G Ez;Zaph; ePf;fk; 
nra;ag;gLfpwJ.  
 

Clfk; jahpj;jy; (Preparation of Culture medium):  
 

• jpR tsh;g;gpd; ntw;wp> tsh;g;G Clfj;jpd; $Wfs;> jhtu tsh;r;rp 
rPhpaf;fpfs;> ntg;gepiy> pH, xsp kw;Wk; <ug;gjk; Nghd;wtw;iwg; 
nghWj;J mikAk;. ve;jj; jdp ClfKk; midj;Jj; jhtuj; jpRtpd; 
cfe;j tsh;r;rpf;F cfe;jy;y. jpR tsh;g;G newpKiwf;Nfw;gj; jFe;j 
Cl;l Clfk; jahhpf;fg;gl;Lg; gad;gLj;jg;gLfpwJ.  

 
• MS Cl;l Clfk; (Kuh~pfp kw;Wk; ];$[; 1962) jhtuj; jpR tsh;g;gpy; 

nghJthfg; gad;gLj;jg;gLfpwJ. ,J jFe;j itl;lkpd;fs; kw;Wk; 
`hh;Nkhd;fSld; jFe;j fhh;gd; %yq;fisAk; nfhz;Ls;sd. MS 
Clfj;ijj; jtpuj; jhtuj; jpR tsh;g;gpw;fhf B5 Clfk; (Nfk;Nghh;f; 
FOtpdh; 1968)> xapl; Clfk; (xapl; 1943) epl;r; Clfk; (ePl;r; kw;Wk; 
ePl;r; 1969) Nghd;wit cs;sd. xU Clfk; jpl> gFjpjpl my;yJ ePh;k 
epiyapy; ,Uf;fyhk;. Clfj;ijfj; jplg;gLj;Jtjw;Ff; $o;kf; 
fhuzpahd mfhh; Nrh;f;fg;gLfpwJ.  

 
• mfhh;: Clfj; jahhpg;gpy; jpl epiyg;gLj;Jtjw;F gad;gLj;jg;gLk; fly; 

ghrpfspypUe;J (sea weeds) fpilf;Fk; xU rpf;fyhd kpA+rpNy[; 
(mucilagenous) ghyprhf;fhiuLfshFk;.  

 
tsh;g;G #oy;:  
pH 

• rpwe;j Kbtpidg; ngWtjw;F Clfj;jpd; pH I 5.6 Kjy; 6.0 tiu 
itf;f Ntz;Lk;.  

 
ntg;gepiy:  
 
,t;tsh;g;gpw;F 25°C ± 2°C epiyahd ntg;gepiy cfe;jJ.  
 
<ug;gjk; kw;Wk; xspr;nrwpT:  
 
• 50 – 60% xg;G <ug;gjKk;> Njhuhakhf 1000 yf;]_k;> 16 kzp 

xspf;fhyj;JtKk; tsh;g;gjw;Fj; Njitg;gLfpd;wd.  
 
fhw;Nwhl;lk;:  
 
• Nrhjidf; Foha; my;yJ FLitapy; fhw;Nwhl;lk; jhdpaq;fp FYf;fpapd; 

%yk; nfhLf;fg;gLfpwJ. ,J fhw;W tbfl;b %yk; Ez;Zaph; ePf;fg;gl;L 
Clfj;jpy; nrYj;jg;gLfpwJ.  
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Nfy]; J}z;lg;gLjy; (Induction of callus): 

• Nfy]; : Njh;e;njLf;fg;gl;l ,iy> jz;L> fpoq;F kw;Wk; Nthpd; 1 – 2 
nr.kP Neha; fpUkp ePf;fg;gl;l Jz;Lfspd; gphp$Wfs; Mf;]pd; $Ljyhfr; 
Nrh;f;fg;gl;l MS Cl;lf; fiurypy; itf;fg;gLfpwJ. ,it 25°C ± 2°C 
ntg;gepiyapy; 12 kzp Neuk; xsp kw;Wk; 12 kzp Neuk; ,Us; vd 
khwp khwp itf;fg;gLk; NghJ nry; gphpjy; J}z;lg;gl;Lg; gphp$wpd; 
Nkw;gug;gpy; Nfy]; tsh;r;rp eilngWfpwJ. Nfy]; vd;gJ Ma;T$lr; 
Nrhjid tsh;g;G Clfj;jpy; jhtur; nry;fs; my;yJ jpRf;fspd; 
Kiwaw;w tsh;r;rp MFk;.  

 
MS (Kuh~pfp> ];$[; 1962) Clfj;jpd; $Wfs;:  
 
ngUk; Cl;lg; nghUs;fs; mNkhdpak; iel;Nul; (NH4 NO3)  1650.0 
kpfp/yp 
nghl;lhrpak; iel;Nul; (K NO3)       1900.0 
kpfp/yp  
fhy;rpak; FNshiuL (CaCl2. 2H2O)      440.0 
kpfp/yp  
nkf;dPrpak; ry;/Ngl; (MgSO4.6H2O)      370.0 
kpfp/yp  
nghl;lhrpak; il i`l;u[d; /gh];/Ngl; (KH2PO4)    170.0 
kpfp/yp  
 
Ez; Cl;lg; nghUs;fs;:  
khq;fdP]; ry;/Ngl; (MnSO4. 4H2O)      22.3 kpfp/yp  
Jj;jehfr; ry;/Ngl; (ZnSO4.4H2O)      8.6 kpfp/yp  
Nghhpf; mkpyk; (H3BO3)        6.2 kpfp/yp 
nghl;lhrpak; mNahilL (Kl)       0.83 kpfp/yp 
 
rpwpa Cl;lg; nghUs;fs;  
Nrhbak; khypg;Nll; (Na2Mo4.2H2O)       0.250 
kpfp/yp  
fpA+g;hpf; ry;/Ngl;  
 
fUTUthf;fk; (Embryogenesis):  
 
• Nfy]; nry;fs; NtWghLfSf;F cs;shfp clyf; fUf;fis 

cUthf;Ffpd;wd. ,it fUTUf;fs; (Embryoids) vdg;gLk;. ,e;jf; 
fUTUf;fis Jiz tsh;g;gpw;F cl;gLj;jp ehw;WUf;fs; (Plantlets) 
cw;gj;jp nra;ag;gLfpd;wd.  
 

 


