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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; 
czT cw;gj;jpia mjpfupf;Fk; nray;KiwNa gRikg;Gul;rp MFk;. 
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“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;. 
 
Neha; vjpu;g;Gj; jpwDf;fhd gapu;g;ngUf;fk; 
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 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;> 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;. 

 



 

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

 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. 
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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 



 

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

 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 



 

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

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; 
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 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.  
,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; 
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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;. 
 

ii. rpwe;j tsu;fU gpshrj;ij ngWk; nghUl;L tpe;J kw;Wk; mz;l 
tq;fpfis epWtkhdpak; mspj;jy;. 
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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; 
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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 „`Pk;‟ 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 



 

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

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 
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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. 
 
 

 

 
  


