APP# L1 |

Geauliuplemey  75°C &@ o wgsHsiuh Gurgiorer &mev  SlenalBg Henev
HBSSILGSBSE. BOgemmed Taq ig.eerg LTedwCIed, SHeldhd DIFSH eumjLiL
19..6T60T.6 alel(HbH& hBOLHSHBLILIL (B (LPSHGITENLD Bem6urLiL] Sem1p
pLAwedLwF QFuUGHBH. BbHH DDLITIUS STeuHHer Bmisuiled

O SFF il SMSEHD UGHHWeTe GSFULF &i(Hel EeIPH6NTH
LIBBLUUGL.  SeleuTnl o (HuT@Gld I mLEF Si(HelTHerleveTen eelbleum(h L
@enpub S Crrésalw Caupul L OFHTemeva Heled Hewl(h STeOlILGL. bSH
BBLDOYBET H(HIDLUSIH(HIDL  HewL GUMBIeUSHET clpeold all(HLOLU  19.6T60T.6JaMl6dT  LIGD
BHLH6T 2 BLHFH OCFlwiuGaamear.  OeBE 19.66Lg CLHESHLOML H60
(DNA amplification) eterg Gy (UL LD).

PCR wenpiig RNA cpevdbampisamenu]d GLIHSHI0mLUIF GQFuUIul  Suigdib.
ppspsFd  UHaBamsslw  ugQusbsed (PCR (RT-PCR):  Reverse
transcription PCR) eier  siempdsiiupn. SF0Fwsd  (wewpuied, Fleuierd
lITeTerO&IfIIGLE  eTemId  GBTHdWI LWETUGSHSH  OLT.6T1601.6]  LPELS TnMISH6IT
(mRNA) Byt 1g.e16r. ssenmas (Complementary DNA) wrbmsriniGassise.
®aiouty o mauter CDNA aumeigl PCR  &@ amjlym  19.6T63.6JaUTHL
LiewTIL{flSIB 1.

wmIHHieuds senipfigdeo PCR (PCR in clinical diagnosis)

LTLIWISHGmBLT(HS6T, emeugerd CrmuiseT, ursheflul CrruiseT GuTaIBaIBmMBEH
sl PCRer  Qevd@Hsd  Heilewd  B@IDd o eoidHmer  Hsa|d
LWSTUGSBE. GBI L auems CHTULESmUl  SienL WITENHRISTEIILISHET  (LPEVLD
gflwmer  H@HFens  oeMdbsd  GUIeVID. QUPSHHLOTET  [HEDL (LPenBUTED
CrTsawTesd SHIUIUGLD Hiewaplulfosemen eIl 261 $HHH60 6UeTHII,
auenjdlensd BB CarHamensamenud wWBHBID BF) Cardamensamenub GFuig
LTSS SlewL WnenbismenliLGdeamer.  osmbm Ghruisamer sew gl PCR
SIQLILIEMLUTGOTeT  SLUIR| 66 HTETHTSHLD. Qm Ses  rHfluled, @
GrTuyba  STIILL LT BHFFWIDTES DiGHeT lg.6lergald srewiu@n.  PCR
(LpeOMB eLPGVLD SleUmn3lest H60 HSBHIGULOT 60T 19..6T631.6] QUM F H6IT
SPGB GBI,  IBHHISBT LTS, @JHSHID, VD, HeWIBHall SHalld,
gofl Gumneii wmHHI wTHRHeMe0 PCR (pempiitig epeold  uflGaFmgiliiges
(peold  GBTUI  UMBDHMENDH  SHEuTLNIUIGVTLD. Gamflwmer B &Flerier
wrgflamen LWaTLUGSHHCWT Dievevd LSGL Hieu GCFe0semen U 161560
epeuBom  @WHmd UBLUsSBE Wbl  DIHGWhmeHE WrLluled  GCohTuise
© GITENIAUT  GTILINSHD  BH6wIL MIUIGOTLD. &3 oifleutell ArHH CFTenm
(Sickle  cell  anaemia),  seordLiwm (B-Thalassemia)  BEID
Cewerevsst GLmeymflumr  Gurei  Gpmuisenenmuyid PCR (pewmuied  sewipibgl
ailL_sumiD. RCR epeord sewipwiiuBio cDNA  aureigy Ot Gymemeugerd
QamBpismens  HewiLluleyd  (el.&T.ewBsTLITSRfD U fE&CaTHen)
SHMIBTNSEIAD 2 _FHAD @(h WHU WGHS SHalwm@GLd.
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e PCR @penp cpeutd, wumiiBGeomon  emeugeromed GBHTBmIaldaslBL — S(HLIenL
aurwitiymm  Gpmul Gumeis  emeugervgenmed  EHTewi LILGBWL UBm Chruisenend
sULBW  SUeD, (paam  Bepsemerd (Primers) ig.e6ing  Hievdhd)
(Probes) evwuydb vweSLBSH umed GGG TbEMENE  HEWIL MBS,
ONHEHH HTEUHMLFHEMNT  &H(H IOBBID 2 L6 Oealdbashobsener LITeD
el (ouenr/Guenr)  PCR - (peopulled  semiinsiieomi. B(HOYMBM
(PLL&6M0 (BhBH6T) gCHE@ID LML FTHd GeMBUTHSHET ©_6lT6emereuT
TN SHUID  SHEWTL MIUIGOTLD. SHABB  (PLMLH6IM60  (H(HHH6T)  JOHeId
Lmed &Mihd GMBLTHSHET 2 _6ITeTereuUT 6T6ILIMSHUID & 60TL15IUIGOTLD.

PCReir uweiun@aseinr (Applications of PCR)

e Om GBoump e ulflsefler wWIUaMISH OHTGHHUND STewwIlILBL CoumLITHHMe6r
PCR cpoold  &ule)  GQauiwieomi. uflewimoggHed  GBILILTS,  WwFyeu
BT GOT XIS ENGIT (Phylogenetics) S Gauiw PCR T3
(PSS WILDTETHTGLD. ®FHeo, pg, USILUGSHSLIUL L  HESHH6IT, 6TeVIDL|H6I
DI6V6VF) JCxpemId LIQGULDTE S LILIL L QUIM(h61TE 6T Gumenis Q)

RISeaNel(BhEH HMLSBHIOLMBID  HIewienlwl D66  19.6T60.6J5HHN6T  Fnl_,
lenaled CLHBS SLuIe|HeiT CLBOSBTETEN BUISVILD.

SLwelwesd  mHHUSHID PCR  Oamedml LSHmeH  LWTLHSHSH60TLD.
B &HHHHMMB, Lou iy, bl SHyeuld Guirests HL_WmIGH6Te0(HbS
HenL_ssUI0UBID @CFOWTTH 19.61601.6]  clpevbamemBHIal.  PCR GQamhe0mI Lib
epeuld  QUEBHSS  SLuie]  GFUIW  (LPIQULD. Beoumm  CuHeHSLILIL L
9.6Ten.gemeull  LiWetLBss  1g.eteng  Crewas  oiFfLiut®  (DNA  finger
printing)  GBBeTENSMET SEDLWTEND  STEW 2 Hd @h  G(HOIWTS,
SLwalwed Spfialweded UwWSLGSHHeoTD. Wil FEFenFuled, GnIULILL
19.6T60T.6]  HIGWILMIBeWeT 2 BuUSHFH — OFuigd  QumsGausBen — PCR
LwesTU(H S B!

wyugml rBpiu’ L elevrigsst (Transgenic Animals)

® ML [HOWLFET 1BLID LG  elevmiGdeier  OJLIuIEd  LIGWILS6M6N
CuupsausBg OFTLES  sTevmsened, CHIHOSBHBIULL  H6eVLIL]
(OBHEIT  HOL (LpedBUled  B(HHSH6T. SLermed  Hafer o ulfl  GFHmleomi L
(WIICaBBHHBSL LIBG, alBLlw auend alevhiGamensd CaHTBmIelss, LOTL
Fauflevmen LOTBBHRISEENS MBHWITET, LNSHTHENT60 (WHBEHI. 2 ulflserfer
ojueEmldh — OFHTGHEGHeT ydHw, (SrbEBw/UsbBsTamiul)  endIIQuiTes
19.6T60T.6J BT BIMIDGHSI  Hleweowmedr  LOJLIWIed  LomBBmIGSemeT  all(hHbLiw
ouewrenild CarBmieldseord. BsB@ wjugn widsh (Transgenesis) ety
QL. @eialsd o 6 HOWHSILUGL SpBu DNA eumeng  ‘omBsl
wjugm’ (Transgene) eremayd, Gzemed CaTBuIAlSSILGL aleomiEsamer
‘wyytieurpiuiwed  eweotb  wmBBrL’L.’  (Genetically engineered) ojsvsug)
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‘wrifwedy wrBpiLL L o ulflsst’ (Genetically modified organisms) ereiri
DIMLPEHFH6VITLD.

wyueml ommm 2 _ulfleamen o (haurh@G UeOGaMI LIQHene0SH6T6M60T,
allpIw JLEDIma! DIEHL WITETHRIGIB DNHH SHaHHI LNflH0HHSHSH60.

sLHHoWSH (QuTgieuTs, mauge) CHIHOHBHHL Slevevdl CHIQUITEHSF
0I5 IS SIH60

allpwiw wyueamiemel, SLSHH UG LOJLIEDIAL 65T E)eneuntSHEHe0

®ealHD WLIBBUBB  SLHHmW, OFeOH6T, HaEcbdHel, &MH DI6VEVS
WPibs 2 ulflulaisT CFaiHsiHe0

LOJUEmI TBB HF DleLevdH alleVmIGHH6MNED DIHBHIUI 82°6N6T e(HHISeN6mTLIL
BB GeueliiLm@ uppiw CFuwed aleméasid.

GemioL e, 616, (puied, U6, U&, OeuelTenm(h, OCFDLBWITG LOBBID Wedt
B WIBSEL OJLIEI OTBB  aUmBHeT CHTBmIalebaLILIL (HeiTemeT (LILLD).

LOJUEDl TBELUULL  ellevniE el

wyuegml rBpiseder LweaLT@ser (Uses of Trangenesis)

o _ILITeU6MED o _uiflsefen LOTLIGI)I GeueMrILIm’” emL_u b e F
CFwed(pBHmeNUID DINbHH CBTeTen 2 FHab FhdH auTUihdH HHAIWTS
LOJLIGII LOTBMBLD 2 _6iT6NG).

LOJUE! LOTHBBLD  ellevhiGeele UL Lewisemer GuibubBsHd 2 56 Sl
welly Crruwisement yfibg O@melenad SeuBsiBeilwu UHw FHFms
(BHMELILBY  Siu1e] GFLIWeID 2 Hab [HeL6D THFEH6eNTS  LOJLIG)
LOTBB  aleVRIGH6T  all6eNmhiE S GIBe. LUBBIGHTUI,  SIGOMFLDT, BILSHSH &
ouppd (Cystic fibrosis), syeurma (rheumatoid arthritis) wppib sy
oifleuret  BrsHx Csmems  (Sickle cell anaemia) Gumen  wells
CrruisEmEsTar WNgh WL wibp widfleesn (Transgenic models)
9 (IHUTSHBLILIL_(H6IT6IT6I.

LOJUem| MMM alevkiGHMmend aTami(h 2 MuUSd CFUIWILGLD LFSHmisel
LD(HSSHISHHIMBUINGID (LPSBIWILDTET LIWLGTLIT(HEHM6TS 68T eust (BeiTeret.

shliyFsaiear UTHSTULSSSIMwmWF  CarahlliusBE  OJuanl  LOTHBB
1O ed&6T LIWGTLIBSHSHLILBETN360T.
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® BFGHHAHMOUMLUI  QUTHLBMeNF  CFaHSH  JUEDI  OTBBLOELEVTS
(non-transgenic) AT6VMRIGH Bem6ITLI LfCardl HaBLTH), SIn6l
SIGUIT(HETHEHSHEGS W LOTLIGI6D6M QUBMI(HHST6L, ®  6uTif &Im6t
WGHHWTHH — OBTIQHHHOSUID,  BFSFLIGUTIHETHENTD  SHIMEUSH6ITED
gBU®BL alemeneyder LUBBILLLD SISIWLILILL .

LmelledT Sleemeuuld HTHMSWD GobLIBSHSHINSBESLD, LOTOFD, (L 6HL SH6IT
wppid  swuell  (owlf) o BuSHHBGWD, IHHSH  GTHTLILIGHHETENLOMUIL
LfIGFTHILSBESID 1oFLuieOl] TBBISHE0 (PSS LRISTHBBISBE.

2 ulflw elemenOuIBLS6T WBEID Seubpilenr uweniser (Biological products
and their users)

o ulflsefiLmbad GQuplu’ @ GChTulseT eumupet SHSBEBD, GCHTUISEHGHE
fdFms efdsad vweUBD Ourml ser “2_ulflw  alleenQuUTHL S6iT”
et ILI(BLD. ] mFasen  (Antitoxins), ursleflu  OBBID  eMeuFerd
sblydser (Bacterial and Viral vaccines), @155 alenenOummse (Blood

products) wpmpid emmjGomer eugstm (Hormone extracts) Gumeiiper oo
o uilflw  elemen QUTIHL H6IT DG LD. 655G OUTHLS6T  HliewamUfSHer,
FHTaU] Fe0H6T leLeLH alevhlG OiFevsme Gumeip o ulfleemend OClsmenih
o ulflwesTPed mILL (Wempuled o BuHFH OFUILINILIGES EIBSI. BauBens
LUeRIUTSSID  OFuleudl &ml  cpevsddaml  W(HHHSTNET LTSS HmS el
ST,  BSHmaul o ulflw allewenoummlsemen WU LBICFTHend
CamPevmI LIGHeT oo, Capemeuwmesr Curg o @BusHEH OFuig OCsmeten
wppujb.  fAdFms rsmset (Therapeutic proteins), @menml LiguITEs
a@TieummLsem (Monoclonal antibodies) wBmib sbligdser (Vaccines)
Gumei  wev 2 ulflw  ellewenQUT(HL &6  LIWGTUTL I9B&HTeT  @LUIL|GH6em6VL
GuBpIeTeT6T. L|J SBIb6IT HEVLILITGHISBTLIL LOMBMILD LO(HbBHTEHS
CamMiBaFTaNeLH61M 60 o uliflui OamHevmI Lieluied Lyl Slemu
IBLGBSHIULI6ITeNSI. aU6ewI| B (pemBuiled © BLSHI CauiwtiuGLd
ammyGLomeTas @pLD, THTLICUT(HL SHETHLD LO(HSHSBIeUSH CHTHBFTMNVES
(PSHETMDWITRTNR G,  BICFTHend amTIGLOT6IHMT  B)6i1gi606T, D6
alenjFdl  1oBmID  weld  SLeL. .UTeuTdL Leollest  Gumeii  oBIGFTHMHL
LTemseT SBOUTH HlenL & alenment.

al(pUSSHGHS UIShISmen 2 @BusHd CFuun o ulflu  almearsesisenTs
(Bioreactors) eafevmigael LWSTLGSSBN.  CHTWERIL TG eTHTUIQLT(HeIT
BTGB GETHH G, (Antigens) THITHF GFwedLIBLD QuiITpL_&Ger
a@HTLIGUTHeTse  (Antibodies) eremiLGLD. BouBemrBp o _BuUSHSH  GOFuIud
o _uiiflw 6N 6T H6VGTHETSH LD LIGo)] LOTBBLILL L NLBIEFH B 6T
LWSTUBSHSLILIH S 63601

UBmICETLl FEHFms, @swCHTL HHFms LBLID 2 iy wIBK BITsfiy
GuaiBeuBsled LWETLGL @BedB  LgWTds  aHFieuTmLsei  (Monoclonal
antibodies) GuiTesTedT o ufifl QBT OB LI(Lpenmuied o BuUHF
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QI ILIB ) 63 60T. Bumpems s glBlumsser (Natural protein
adhesives) eaeiuen  BFFBB, o ulfl HwpasE o eeMGL, SfFHTs
CpTuISHmLmW (PHESaIBLD Haend GlaTemiLareum@.  6aiGey Heng B
(Tendons) wBpId Hadbsmen Smeniossald, UBGWmW BILUaD, 2 b
GTQILDL|BHEMET STTHSAD  LIUIGTLI(HE 631860

aflevmlE® BaeTHsD (Animal cloning)

alleVmiE® BHELITHSID 6ailg @(h 2 ulfluledmba WIUTHS Lew 2 ulfleemen
BuUBms (PmB  DEVVGH  CFLBMS  (pemBuled @ (HaTHGaEH  LGLD.
Bummasulsd L o ulflemiseT HHEOTHHID 6aid LUTede)  @eIOLIHHS
(emenwl BCoBolsTeiTaleiment.

o ulflw OFHTPOEIL Ualwedsd BHHEOTHSLD 6IaiLg 2 ulflenwl 2 (HeauTdHEGHad
DI6V6VG) ALV 0)ilo] [H& 6V E06TT 2 (HOUTHGSIDHI DI6V6VG 19.6T601.6J
SHIWIL BB 2 (HaUTHGHaH  ((LPevhamBl  [BhHEUTHHBID)  QdUlaBenBs
GBULSTGLD.

sowenr aflevwol.  (Ian Wilmat) wppid GaswriGusd (Cambell) eysGuimiy 199760

e wpeeled Lmed (Dolly) etenid (wpsed Lmeum e  (GFbwon  ouB)
BHVTHHD OQFUIHNT.  (PIDMLSHHMBST HiSpauTUIe] LOBBID © L' &0 LOTBHI
CHTHOEBI LIS  cpevld LOJLIGI LOMBBULLL.  LTe)  6IgID [H&He0 gL
b 2 (HeUTehSLILL LS. WPWMWHHBET  6iaiLG  LevBeaum  GFsvdemer,
FHadbHemen, 2 mILILSm6T LBHID (Paunsd, @@ 2 ulflowl o (Haums@G @b
O&F60606I  HMEIMT(G)LD.

QarenLwrel Qg Syl iger (ewe) umely OFevseT (2 L6d  OF60s6)
SONOLILGHSILULBH 5 BILSHEHEEG o 6wieyl L0 meubslIUl LGl LY
OF60BEIT  BUIOLITRT  UEMTFS]  SIMLWTIDD 2 _B&Hd Henevedll DL HJ)
(WM SHIBIL  CUBIS BTBS). GouOmmp GFibwy 196 6w 6lF6D
(plewL) UfH0s0ssLULE o La®m  OCeualCuBpliLibhaamgl. LNedreo1iy
® BHH Hlewey WIPOFD IOBBID 2 L& bHHW Wl OFed EFeniBld
RSIBlemeISBLILLL &l  WIYGFevedle Oelaflujmm FHGHHSUIUL B 2 L &(HeneudF
gy WL OF6d @IUIGL ealaneealill L.  1gOFaeilar Geuefujemn
fmpsasIUl (B o LsmoeusF &mp  SWIL0Fed  @Guouly  QFuwliul LGl
ety @amenhd OFe0  LNEEHTMH  GFbops opiget  SHLenUuied
LS GouBmLILIL L Gl (QUTL&SHSHTUI) MmbFH  LIHhSEHSGUITET  “Lred”
Umbad. @ (WHihSH alevmslesr LTpuUTLmbhsh 2 Lo 6Fe0eded(mHba
SHABIHH  BEpa)  Gam,  BaeoTHs  WeBulled  (PSHETPHEVTE
o (HaUTHSLILL L al60mIE LT QL&D LLLD.

allevniE HHEVTSSHHIM HETENLOHEHLD SHEMLOSEIHLD

WSS UfICFTHmeHT OBWILD D[HGHSHIA QLITUIFSULITENTHEHDHE HETENLD
L& &GRS hHSHHINS — Hleopulled  LISHmIS6T  IOBBID  LHHSHISH6N
2 BUSHEG 256 |SHBSI.
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Hewih OFe0 oumuIFdleg (Stem cell research) eufGasreidBgl.

alevmi® BBID ek OCFwed (PeeIGaT] HHELTHHID 6T6dlg 2 uliflul
LIGV6)6D) & 60) LD & T60T FOUTELTEIG] 616015 &B(TH G5 O3 60TIT. BF0Fuwiev,
UflewimTodHems  oTBps SaisoeTensd  LBDID  GLHIENe0  LDEWIL 605860
HTHHHNDH 2_6WILTHGID 61638  BH(HFHIHeT360T].

hBHEUTHD OFWIGOPMMB HIQEITLOTEIH LOBBID alleneOU|WITHBHS.

BF GFuweomsd @levmIGEHeT LTSN U|LD.

AMLendSHSTUWI 2 ulflesel,  eaFHjompwurd  Casbsendd QL UGS 60T
bBHUTHS alevmGdeT GCpTul uTHiysE o Lul®G 2 uly @iy aisb
IBLIGS TSI,

bEVTHS aleVmIGHaNaT SMBEFFenL © MILSTED 2 L 60 [HELMIGD FLOJFLD
Qauiw GeueuTigu |eiTengl.

BuwieoLTeT  alleVmIGHHMeT [HHEVTHD @leURIGHNT aleNTaUTS  eLPLILIGHL QUGHIL 6T,
CuBCwTy o ulflowel.  GmBHS HELOIPDL WeIeUTES o 6leniadl. (bSL
Ly&Fgenent ‘L me0 ulleuild SmeoriILIL L G.

BBHVTHD alleVmIGHH6Me0 LoJLISCHTENTRIH6NT BHT6u1 M 6iTM360T.

90% GuBULL [BFHUTHS lVRIGHET FhHHOW 2 (HauThd  EUIeOTH
o6l (Hulliflg 6T al6iTn36nT.

muwierm  eleool. oBmid  Casltued  (pHHH  GFbops Suiger 227
YOFHme 227 2 I &H(h bHIHW el OCFe0HEDHL T QEIMBlMTISHHET. 6
BT SH6T SHoUIFFHGULIET 29 UeTHHBHDBMET UTL MBSHBTUI  SH(HLIenLIUT6D
uFHdHHeny. DeuBmled @erm WL BEW ‘Lred’ wre o BuSHHUITRISI.

‘wjugml  QeuelGuwmpp’ (Knock out) eeug  gm e ulflulausien
GCImGTBambseailed @B SeOeLFH  DSMBE  CBULL OJLIEDIGHEEENT
ryUEUTPuiwed aumuieord GFwsdLIL  Buleomioed OFUIISTEGLD.

ow Fmhs LUrFseneiser (Ethical issues)

wedeumenl  O(HHBHIB6T, HID  WGbHS  LPmIS6T LBHBID  STUISBISHET,
CrTowdyiy Hmer Osmewi  LUITH6T, CHTUISMET G6WILTHGHD 2 6iTteThi
(PeB  BBID  DIHB  elewienlldbmdulevme  (LPTeRIGET  HLBlUIeuiens
BFFPpSHIBEG 2 ulflul OHTPOEILUD OBTEOLUITES HHH(HEHB MBS

BaBarer (PhHw HTJewld bHaler o ulflu TP LSS GLIHLLGS
LJUE  MBWTEHSHVIL T  CHTLILmLWGH  GLD. B5HHMBW  LDJLIG)
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oMo b yflwursh  almeneysamen  gBUBSHIGT  eTer OSSN
SIFFLILIHS ST . 19..6T601.6] LopIBFTHend OHTIHGOBIL LIGHSHTEL
o (HOUTSHSLILI(BLD 601 5 H6AEmLD O\BITEuoTL mlewTemIu il 6, AU 610
GureiipeeuBenmB  HeuaTbGHmBaUTEGaT  Slevevdl  GeuewiGOaICBT  Guimiy
GurmeirpeuBplled LWETUGSHHL. CHIbHHTeL CHTBWI GHTUISET DIELEVEHI  GpLOIUIGD
Guyflemnau JIMBLBHSHID TeILDLIF) &b HerMenL_Gul 1606 B BTG
erliguipliienid Gbwenmulled B T&H6IT GHmme, LGS DISHSHLD.

o ulflw Gzmisopl ualwelsr GBY(wenpasT (Regulations in Biotechnology)

wyiwedy  wrpplulL o ulflsefledr  (GMOs) o Busgh wpmid o uliflw
Oambeom Ll Qumpl el o BuUSHS, alBumeT  LBBID  GUTHLH6IT
SpFwemar  Flev  OBBI(MBEHEHHELLIL L HTGLD. ogilwedy  IBBULLC L
o ulflsefledl o MBUSHHI CUTHL HeweT HaUTOTS DLUladhEG 2 L UBSHSLIUL B
SLIMIILBSHBHINSH  DjeudlwiLb. wyiiweoy]  wmBplulL 2 ulfleemer
SiemLWTeMlUBGSS, LweaLm G eufd(pedBaendsd giL LWaLbGSHs Ceuemri(BLb.
®55&  ObpPpmmHeT  HHeT 2 ulflemiseT  IOBBID  FBHBIFEHLOEN60
UTSHIBTHS 2 _(HeUTHSUILL L HTGLD. ShHu o ulfu  OambsomI U
OpPILLGHS spmeniwid (BRAI) (Bio technology Regulatory Authority of
India), wpiwedy wmBpLLLL o ulflemen o eieniddSw o ulflw
Qzmpsom Laiuled  eufl  (GMOs) 2 BusSHll  QUIBLS6ET  LILIETLITL nL
OEMSILLUGSHS 2 (HUTHBULILL  SEOWILUTGD.  DHHUI  eUETRISET,  GhlDHIeN6V
LOTHBEBD  SBBIFGL0 SIMDEFFSHIH  DEHMSBUTe0 o e  FLIGLMSuTwed
auyzse Guwwb (Genetic Engineering Approval Committee - GEAC), pib
B iged  ogLiGurluiiuwsd @rised Gepwd (Genetic Engineering Approval
committee - GEAC), pb pmriged  ojyueursuiwed o BusbS
QUTHLBEHHEG  @UUHO  Dlefdb@Gd Sl  DYGLD. @aFTeHT
gmueisaillLmed, o ulflu Oxmhed HILualwed OBBILLGSHSH DLeN6mTUISHS 60
glemenilILlfleuTer S&BBIFSGIe WA S &Gw (Environmental Appraisal
Panel) QumpiiGumB@Lp. Ggulld, DIMFFEHIBEHDHG Senluieomer BRAI
Gaweoumhedemen Gumunyemeal CFUIUID SiDWLImL 2 (HauTHSIL  SIDDCFTHT
(LPSTEILOTIH BB S, o uiflw OQsmheomI L o BuSHFH CUIHLS6T WBBID
o _uffleemern FPHTUISHHIHG 6N BIEDLDSHSH6L, SleUmSl6oT LIULIGOTLITL 19 60T
et L 1b  oefliliug opdlwer Cxflw o ulfl Gsmpeomi u  HGeomgFemned
Gl URIGSTIfe usdlsenm@d.  FULLUQUITET  SHeTenml &l [H1316M60TLOT 68
OEPNILILGSHH Siewwliy o ulflu GaTPfledmpI U 2 BuSSHI CUTTHL&6T LBBID
o ulflsemeriiupy  umuIFd), @msGs, CursGarsHd LB@ID 2 BUSHE
sipFweamens  CEMILILIGSHSHIS GBI mplev 2 ulflu  GEmHleLEmIL LI
uemidementiis G (State Biotechnology Co ordination Committees
- SBCC) wppd wreu't  geneieomer  Gupwmisst  (District  level
Committee) sylwen GEAC &g o sal yfeueaumgn. Bpeuer o uliflul
urgismiys @b  (The institutional Biosafety Committee - SBCC)
BEId wTeu’ L Senelevren @pomiser (District level Committee) euawier
GEAC &3 o sal ufleuemaur@d. Boeuer o ulflu urgismils @I
(The Institutional biosafety Committees - IBSC) o _eiremifled
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AU (LPEDBHEMET  [HOL (LPEMBLILIGSHHID DIWIOLIL] LG,  OJLD OTBBLILL L
QUTHL BT aUTHHD FHWTH, GUHLMAID LWETLGSHS SDiamind) SieMiiug,
alpUUSHBCHMBL  wILLIOUTHeT  wrBBlwentor  Wenmwleys@wp (Review
Committee on Genetic manipulation (RCGM) afenr uewiwmgw. IBSC
oppitd  RCGM g dlwemen  10s  (pdHW  SHIGNLOLILGETTEGLD. BeiBens
sewaTenilug wrHueuTmer @uused @Guwelst (GEAC) GurmitiumgLb.

o wilw G mhed HILUaIUIED SHIDBUWTEIH DIHeT CUHHSHISHSH6AEMD  OBBILD
LWETISHH SHetenld  SjglitienLulled  HelldHHealGur  LevGeauml  FLL S L MISe6rTed
Byeudsslipdeama. 199060 o ulflur OFmpsomil Lalwed giempwimed (DBT)
GeuefiuilLi’ L. 1opBsjoHemsd  19.6160.6)  UTHISTIL  aUPBTLLY  (LPEDMBEHEIT
wrylursluiweorsd  om@BUUGLD o ulfleeT  QHTLIuTer  SITUIFFHenen
® 6oL SSHWSHTGLD. ®bs eufsTly (peomsdel, 199460 Goeuld &H(HEHS
SIMLOHBLILIL L F). BhHw  wmHH UITUFFCUTmer BbHul  Geuerenst
oITFFLICuUTeme, olalwed  LBmID  OHTPevs  oTuIFSl  Cuyemeu
S SHUWIGUMNS 6T

FLLLILIQUITENT  S{6MLOLIL|S6IT
wpIBsTsma DNA aiBamsmers @Guwwn — oiGamgmen (RDAC)-

mptever o uiflw urgismiys @ (IBSC)
alpULSSHBCaEBU  LOFLLIGUT(HET LOTBBIWEDIONIL]  eLILEH6e0
wemmuieys & (RCGM)

ryUeLTBluiwed eliged G (GEAC)

onplev o ulflosmled HIL Laluled
upmEdmeni @uww (SBCC) TEBITEUALIL |
reul L seneleomer @pwd (DLC)

o ulfilieummer O@metens (Biopiracy) eeiiugl USTEML(B [P N3I6UGIEIS6
LBBID LB SIemLILE6T, BThH  DieVevdH ddeler o flui  SmSsTrdens,
Buinih gaib  eupmsToed o ull] eueTmIGemeT  LWGTLGSHHISTGWD’ 6160
UM WIMISSLILIL (HETTEN .

o ulflwed oBmID HSHUSHMB  GoUT LTed GCHTEIWID  DIBLDSFTT
Ursgenersement ubpd ugliinug o uly opeiwsed (Bioethics) ereminpn. &g
(HSHHI OFBTeTens WBMID  HOL (Penmedwl  CFHTLILUBGSSHIDOS LGUUTUIS]
DAGLD.

rgpgemer o ulflu  Gamhed mILUalwe gHeopulsdr &SP SumkiGLD
alBLLSHBCHMBL  FLIGUTheT  rBplwenoly  Wenmuieyd & (RCGM)
DIMIBHGHI) T H6NTH D AL ECRIRIE 19..6T60T.6J BICFTHmB G
OaTPHOEI LGS  LweLBhSHSH  Gu@peTey  WHHH o BushHsh  GFulub
Qamvsnsepdd o fliod  Gupkugk  QFmibsTemed  (euenyFd  OBBID
CERILILGSSHIH6L) allghl 195161 LIg &L LTWLILDTHSLILIL (HeTeN ).
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o 2 owa afsHss Swila (WTO) guubsiiy opleysty 0stssifleno
AUTHHBHHOT MBOWTIUSTTT 6TedId  (pedpulled @hSHwT, STlYflen  ailg)
1999 o rur weGBaum SPleysTy OCaTdhgiseier WHTear FUL - alglseien
H(HSHHBIBMENEF OFUIHIGTENF).

oy fwedy Bl o ulflsemed GBiLdbamgw uSgHEen (Possible threats

of Genetically modified organisms)

o yiwey wrppiLlL o ulfleet (GMO) e  wryieursiuiwed  eulf
omppiuc L o ulfleer  (GEO), euenjhe wbB@Id  euen(hd  BTBselsd
Gouenmemiento, euIGHHIMMB, bHeumd o ullfl euenilny, o ulflued SHiey WLBMID
FBOBIFGO60  CLosUTemTend LS UIAIMBSIE URISTBB 2 (HeuTsSLUILL L TaUTG)LD.
B mhHCUTHeID  CouemiBOLTCBT  IeLVGHI  HoUTSHEGHMMBeUTHGeuT  LOTLIUIEOL
LOTBMUILIL L o uilflsemern FBMIF GLD6VI6L alBalsbasliGCuTS &l60
FLOWMIH6T6D THT GHlD6VIUIGD 6N HEMET 2 63TL M) eTN360T.

wyiwedy wmBpliu’L o ulfleenmed gmuL euruilieTen SLFUTGS6IT:

o UFHw Sevevgl O@moul HriGuilfleeT oB@ID CHTULGHHmeNT 2 (HaUTHEG IS
wyuegm  omBplulL 2 ulflemend OC@mewi(h @eTéhdeulil OFUIaISHeT  (LPEVLD
UMPHSH UL HEGUlfseiler alenenasemen Ggud GmgwenL wF 6Fu1560.

SBDIF GHLD6D [HEVLD GeuemTeniTenLo
SriGUITs0sTa) GMO- | ytlwedy  WIBBLULL | SHIGUTT h& il
o ® eiter | LOTLIGDISEETTED QILIT(HL & (@THL 60T
BFSIOLIT(HL B6il 2 (HouTShSLILIBLD LogLilwieOL LOMBBLILIL L
Bevsdeoeor o ulflserr | LISBIBE el g | 2_ulfleei B
LOBBILD GBeney | VLB Up | Shiguijssmeel
LDGITL_GULD oA weuilsd mﬁ]@ral@asmﬂa) @@g;@g,rrﬁmsuj]m) ke
aFHToemB  allenereydsenern | PeUUTEDIDEDU ﬂﬁﬂU . Hmm”wﬁ)@.@
IBLGSSIBSTBE. allenerallalaBgl. IBUGSSISTBS!.
SHBBHT0HH60  LoJLIuIe0L]
Lormslwl
2 i UIOUIT(HL &6  LOGI
gealalsd  GBUIBBEHLD
CaFILINILIBH6IFH60m6VL.
FiSeoThI ETh & BlemL_UTNeVTeT | OJLeI  LoTBBSHSHTELTSI | LoTLIuIe0L oML L
&IHHFCFTHmB GBI LTengmasL alewadser 165 Gufluw
“HTeuys Gemevedl | LWSTLESSULEBL  CGprul | 2 uilF&Hesmisopi L
APy wyuedsaa | THICLTGET PL | Bl
Lgrnd” “@ LI o7 | IBUGSSID  OTLIEDISSET, | FLLLILIQUITET

i 85 s (8,r_5r.ru_| | 2 GWILTSSID g;afﬂmu‘?@w (ssmliflemip)
oTEDILD BB | | rleflmisanen  UFLIL | SaianssCs

STCUTEISE6T QUTUILIL|GTTEN S, AEZELCRIIEE
© _(HEUTE(G S TB60I. THUHeTTS) el

SniGuilflserT, SHEMGIIH6NT | LDL BBLIUL L | SHIGUITSH6sTe06e0
LOBMILD Gumi9s | LOTLIGISSH6IT el | a1y LOBMILD
SHTOUIHIGBMET  DIPIIISHTEV | LOTBBLOML HF BHM6NH0BTe060  eTHITLIL
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o ufflw LIVGUEN S S, | GTHTUTITS oI B(H  GUIQEIMRISHEIT6D,
HesTemnLoufleL THTIOEmMBS | DL FUTHHEm6 LOTLIGED)] LOTMMLILL L
SHTHHD gBLBH GBI gMLIBHSHSH60MLD. o ulflsei,

BoueTTEmTeNLOUL 6D
BemL_UMBIHMETT

JBLBSHSHILD.

Bevdaled  BeveuTF  FBpSlemidenTerr  ewienlled eum(pd o ulfleeT, HEIG
CQeuiwg  SHTOUTEIG6T, UBMaIS6T BmID LB alevhGsendsE  oam
allenenalsHev

o aleugmui/Geuenmewt GoBlewev Wewieod o Ul 2 ulflw FWwsTwsHBG
BeLwm CFuUI%Hev.

FBpler  LeLAUMBSH HETMD  DIGLEVGHI  FBNIImIBEHEG6iTeNTET  LOFLILIGD
LevaUemEBemD  SpFweuBpsled  Ffl  GFwiuL Quieond GOl 9IeL6VG)
LOTBBRISMENT  GBLI(HSHSHISHE6V.

O el® HeVaIdH@ 61T B TUT(HSHM6N GBLIBHSHHIHED

wyiweoy wIBBLULL o ulflemer  SFBBIFSGWI  alBaldHHTe0  HTEVLD
STPHSBID SHTHBHHMS — GJBLBSHSHEVTLD. gOaialled, SjeieuifleeT  GLIhHE,
saimal, ugel, &ev Ghrmseaisd LB 2o ulfleefler 19.66.e aled HIEMOHS
LOTBPHIGM6T gBUBGSIIL Hewll STeod BHemeuliB.  OFLIWIeOL] LOTBBLILIL L
o ulfleem sBGUTEH eum@pd o ulflselled LTBBRIGSmET 2 (HuTdhd DISH6T
(peold  LHw  FBplemisenen o (HeuTdhdl  FBMIFGHLMe0 UTHSHF  QFuiwl
Buwiib. BHHG BTIMIMIS6NTEL CBBILILUGSSHID DLeDEOTUISSH 6T  OFLIUIEOL
omppiu’ L o ulflsmer  &BBIFGWelsd  HaMULfCFTHmDHE — DIMIDI)
ML 10BAD HAIGTDTS 2 6T6T60N).

o ulflw urgismiy euflpensaer (Biosafety guidelines)

oriwedy  wmBpiuL o ulfleet  (GMOs) euenddl umpl s BB
Halwenaled euembdHl eUBSTL o v &arHTy bueuend (WHO) 1991
b e o ulflu  uTEHIESTUILSSTES  (pedB  FIJT  Leold (G (DSHHmer
2 (HUTHSWGEH. BOdGHLW FBBIFGWLedso o ulflemen alhalss “Heaemieold
GPUWIB” QeTedm  HWMFHHleTenI. “oyyueurpluiwed  wBmID o _udiflu
Oamhed  mHI LaTuIEL uesteomm_®  emowid”  (ICGEB) e _ufflw  ungismiy
OHTLFUTS 6T(LpLD LNy & Flenei b e dHGH & &6 LOBMILD &BBIFGHLD60
SlgliuemLuled o ulflw QemPedmI ualuwled GHTLT LwWeLT(hH DL&luweTeuBsieD
(PSS URISTBBIS GBS eld  SFHTHTID  FBBIFGHE0  OBEID
Gouenimemiento  spFluwleiaummiled gilwieoy  wIBBUULL 2 ulfleendsmet
siingdwmed Caramid @ jur@hast upp ICGEB sausmevgensdlsd Sipfluieomt.
€230} alleneradh(@Lb hl6ooT WIS B6iT LOBMILD LOJLIL] QurpSluiuwieomsd
® (HeUTSHSLILIL L © uflifleomigselt P WIeTeUBens ® BLSHS CFu1g60,
LWSTIUBSHHIH0, OBHGWLS  CFUIHe0, gBmiIng  GFuigHed,  CFLSHH
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CumaiBeuBens S BULGSSHINSBHTH, 1986-601 FBBIFGHO60 UTHISMIL FLL LD
SHHNHG  QUPRISUETN  DHBTMTHMS UWLSLUBHH  @DbHwmaled o ulflul
Qzmisom g s (DBT)  “rDNA  urgisminy — sudpens” sener
® (HEUTSHBHIUI6ITENSI. GuoBampiw  aufl(penBHeneT B (LPdBLILIBSH SIS
BEID  SevsTeiliug ‘o ulflwl urgiemiy Bpeves Gudser (IBSC's)
Y al(mUILGSHMBGHMBL OJLIOUIT(HEmeT  enBUWITEHID  1SenTUIadh  G(DHDH6NT
(RCGM) uBpid  sBDIFG LBBID  URISSHIMB  DIDFFSHHET oL
Qumiuiwed @uized & (GEAC) sudwemeube Liswisenm@Lb.

ofeyany Oarsaifleno wwBpd urgistiy (Intellectual property rights and
intellectual property protection)

BuwiebOUTHL HenTenr il (Bd HeMeUTLMIHe6T, Hevd GCUISIB  CFTHIHIHMeNLI
UTSHIBTES  BILIgeD Liew  FLLMIG6ET [HedL (Lpenpuied 2 eiTerment. Beneu
Geuefulled Lol &anlguiesl.  SLETT60, WIBMLD OFWIWINILL L HlewTemuiflser,
SHTAUTHIGH6T, @leVRIGH6T BEID euenidll QUTHLHemeT 2 MLSHH  QFuIUD
CamPed HI'LMIG6eT GuraiBer (WpmWLWTE Sy FIJHIEUTSGHL. DHHE
QUTHLBemeNT 2 _(HUTHSWeU] DIGLVH  HeWILBIbHeUT DILCLITHEHDHEG (LD
o flenwwedL Weufmaum]. @&HHG DBeUsT] CFTHHIBEHGHGHD BT 1ged &FL L LD
® (HAUTHSLIULG UTHISTIY DeMebsILGHBEH.  goaraied, Beneu Oeaueafuied
yeoluLmg Oarshaiser.  Gosld D55 Siplensy LUBmeE GeuailiubGsHaieg
USHW SewiBLIQLIL OBMXID LSHmWTHSISGD allfl CFUISGIBSH. SHBHTe
Netenm LG L. 2 flewd SevevdH  STULFleNID  6TeDID  LIUIGTUITL 1Q[B&HT 60T
SBHTIS  SHHWFND S LD. glLmse1 GBxpdw oenaled vLeTeml (B
Slealeild  SiulIBUTEH 2 (HeuTSSLILIBHE 6B ® (HeUTSHSLILBLD gl
LWl cuEBEHD DBleFTT  QFTHSHIfMD  SLGLD. B&  FTeuy
sn@uwenysefer o flewwsest (plant breeders rights - PBR’s) cpevlons
LITSHIBTHSL LB IBSI. &gmo  Fewsd  wppid  afleugmulsefler  wyuuied
LevauenEemD GdmemiL  fABpslers Lweum®, wrliwed oifley wBmID LflomBpD
uemL Ly, urgiamiy] Sp@weeaBens PBR - omissfadamgl. ERT))
FTGUQWITENT B lauen] &eveuTH LHul STl eumdmw o Mushsd Oguiw
osThESsTe  Sefsaliubats “onesty Oarsaiflow” (IPR) wBmid
“‘ungisriiy” (IPP) sysib.

smiyflenw, udlgflend, euemias GBUIG Cureis  uLGam  auflseied
oleygny CFThamiseilen o flend LTHSTHSLILBGH GBS

sriyflenw (Patents):

QUTHEMTHT  (PSSHWwSHHUD uTuihEH  elewieiBB o ulflu  QuIT(HL SHerilesr
® BUSHSHmUI 2 6lTeL PG o ulfw Qs mbed mHILUTUIEd  6TeID
ofalwed  SLESLD. o ulflw OzTPed mHILUaIWE o BUSHL CUT(HL He6l
BHID  CFWeO(PMMBHET iSluiemel HeRIBLIQLILBEDHT SILMIGD. 2 ull(bHelTen
FpIsenTer  HlewienulflaeT alleomiGHHel, HTEUIHIGET, OFeLMMBH6T, OlF6D
HlewTemIBILILB6T,  Llenmerold(hHeit, WFUsmISHeT wBmpid o ulflerd TG0
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STUDY CENTRE

2 (HAUTGHLD SUBMNd 2 BUSHI CUTIHL HEMTET (LPSHETNEN6L LOBMID  ERT6ITLMLD
Bewev eueNFlend IBM 2 MUSHIHI  QUT(HL H6NTET  HLELVHABTE0  LOBMILD
THTUCOUTHL H6iT SpPFlwlenr @ BuUSHSH CUTHL Herfled DILMIGLD.

ST oeoauT 6llgFet L BHG 2 udled 10005GWD Gomul L Srlflenioenul
HI HEIHBHI60 OBTewiL  DiSlaluieoTen] SLeUTT.

o LH05bBHH0, G&SHHBFHHV, euaMTHHe0, UHw, eleflu, OFeve] LOeVleUTED
o ulflw wrisB GFweddeT BBID o ulflw CHTHEOEHIL L  alamemEUT(HL Hener
o (HauThGHev Bumeiper o ulflul GHmhed HILualweds LGB OFUIEOHEIT
UGS LD

Qmal] SHenibgshsd @ CuTmemer o BusHsH  Geuiw, elBuemer Gauiw
BRI UWeTUGSHS DFFTe0 GBIULILL  &mTeold (Bweounmsd 20  LeIhEH6T)
ey (W o fewenul Sieuemiors  auPRGaCs  sTlyfleno  (patent)
6IILISTELD.

@by FULOUQUITET Siauenlld HewiBLlpdHHal] OBBID  HeIBHLIYSHIHEN60
UTSHISTEGD 2 flewld OBHBID  FelenHUWITGLD. &6uT(BHLIQLILITNTTSH6I 60T BlQ 60T
o e, GBI, HHSHHH6T, WHSB pSweateuBBBCEBL  FImer eurHeuTUI
HemL 55 aufl 0FuieuBs sriLflentoulest GBTESLOTGLD.

sriyfleno GuBs CoHemeuwimer SIQLILIDL S SHESSH H6I

o SmIBLUIYLIL LSIMDUTRISTHAID LWIeTeNnSHTEaD A (hHHHe0 GeusmiHL.

2 BUSHH  CuTmBLSeT yYHw  SewiBUgluTSeDd  Wewi(hd — HWflebss
HSHIHTHD B(hHHe0 CeuewiBLD.

sTUfleno  alemwrenrliLgdHe0 SewiLlgly uppsiur 1prp ellendsIpd  B(HEHFH60
Bouemr(pLb.

198060 (WHet (1PpHeVed &TULfleno  GuBm o ulfleond oyl GuTPSluiuied
BB Gewiui’ L urseflwmeurer @&GLrGuomemed Lt (Pseudomonas
Putida). 1971 eoub oy Gupndfwiy ouenbs  Guorser  FoHsyaufHS
GTVTLIGITT6D @& 2 (HUTSHSLILIL L G

oesny Gersaiflenw  euenfsnd (TRIPS) Gsmijumer  &lLewr  BiFewiiid
BB afsss Gurasl quiubsd (GATT):

® & AJHSHH URISH OHTLIUTET FTFMFHEHHGHDH SHI6 STewt 1948 SLb
LB eUehd BTBHMTeL augaumodsiul L gl HTear GATT @uubsoreib.
BbhsH QLILIHSHSH S 60T [HEOTEMLOBHGIT QUGTTTHS UCERLIRY oL BHGw
Si@IUaNSHIULLeT.  1988-60 “IODflds LMITEBHOEBLD DIeDTHSH  UewllsHLD
wBpIb Curysdh setemw gL’ (Ominibus trade and competitiveness
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act (OTCA) eaid glLHms BuBp, afssslb OsTLjurer  FlL
FHlLmbemen  alFTfHGD DHBMTHMS DOWflds mEH  BTHBEHDHSE
QUIDBIBILIG.

yaluwlwed smibs &Pui® (Geographical indication - GI)

yalulwed ambsd @MNuid eaugd @ 2 BusHHl  GurrmeT  CxHmeiw
o BusbGHwimer GSBIUILL Beoluglienu gmihGsT, SiHet FApUiwedl 9ieveug
UewienUll  GUT(hSHSH  eUPRISLULGL  QHOUWT  Slebevd  GBUWIG  SLGLD.
Base@Buit GMIiuTe Geuenmen o MBUSHHIT OUIT(HL &6, 2 ewiall CUT(HL He,
msalemers OuTmHLS6T BB OHTPHevd 2 BUSH  CUTIHL BEHHSE
QUPRISILGUSTGWD. 2004 — 05 b ewih DHHWTaled (PHeT(LPSHevleD
yalulwed &by GMuip Oumms  GummeT Laydedm  GCxulemev SL&GLD.
STehdIIL’ B, Cameneu LOTEUMIHGHLD BUIHHTD, HeEhedF 6UewTenT ATULIMISHET,
DGHIMT  b6VeJemS  BEID HTHTEHTaNL SLLITEIRIGHET LB  HLOLDSHHH 60
yalulwed &mibsd GMuih Qumm Fev QUTIHL H6T SLGSLD.

ugliyfleno (Copyright)

R Breordflwiy Geueflull’ L UL USehdHETer Ll LLflenioenul LTHISTEHH60
IPR&s1 &1 eumdma. udlgflento mreordlflwifler &mé&a  Ceuafliium 9mE,
QUPRIBLILGLD UTHISTUIL DG,  TBSHHISBTLLTSF Breondlflwy, ughlliumdfluwir
(uFiumery) mHIeY OeueuiLmeny ©evevdl LHCUTAFWT/ BIed Oeueiufl ey
HW  DHAUHBGID  UPEISIUGID 2 Flenoulm@Ld. B0  &B(HHIHIHEN
BHOTHHD Ble06vFHI LBILGIIL QFuIw uGSUlenwmenflb  61(LD&HSHILLTAILDT6T
SIIng  OUBIHD  Coreuwi(BLD. @(H QUTHET elaleUTH o (HEUTSHSLILIL L
eIl LITHISTILG STLUYFleDID OBBID 6uewld JHFAUWMIBET SLPIUITUTGLD.
SeMe0, SFFle0  GeuaflaubHener, eeflliugdley BEBID @alliuFe GCFuIg
Geuaflull Leneu Gurei OGeuefleubd L LIBem6l LAHLILFlen LUTHISTHIBSI.
o ulflw G mPed mHILualuled HiMBUNED 19.61601.6). AUflNFH HIOHET DLV
Gouml UFHIY augaIkIHeT, @6l HIeW aueny ULMIG6eT Gumeimer LS flenouied
DILHIGLD.

ouenlisd @GPHui® (Trade mark):

alelad GBUIG  aaIUG @(h HneuaihHer HNOWIT(h GUT(HEDeT IOV
BLAIQSHMBHEN6NS  HewlL BT LGB CFTBHeT DleVevd @MIUIG DLELD.
QUITHILDSHHETHE S, ©  6O0T6MLDUITEOT auemil sl QUIT(HemeNTU LD LImymev
o maurdhslup Gumelilll GQummevenujd UfSsBIw  suenllas@GBuih  aulaiens
Cauidlamgdl.  UIhE 6TeemevUTe060T  LIWLIGTLT(HHM6NSH CdmemiLHmed o ulifluw
CamPevmI Lalulsd 2 eusenalsd D& LOBBID Guflw euemis BpeuaIHSmern
FJh@GD SFWSFTIYS SHlempum@G.  wJiuwed GCoruiseT wBmib LI GCpruisemern
SHJbSH 6L FehFalwTd BHHMB  HHSLLBS GIBS. o ufflesmfled
BLUalwed o BusbHl  GurmLsellear  GCHemeu 2 susealed o WIThHI
AUmIIBEH. BbH snalwed Lfley Heod, Geuenmemienio, FBMIFGEH60 OBMILD
Opmfevsmider  OHTLIuUTET  LIJFFmaisehdd  aHTSTHH0  FBhHs
SHyeueMeb@LD HIENBUWITEGLD.
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Sreugailied
Si60G 2. umpbuflwl wyfuied

wyiwed  eraiLBGeals 2 ulflembisensd  CQUITHIOUTET  LIGNIL|SIMISH6T  616U6ITHS
CLPSTENGHWIT SHMEV(LPeNB 6T 60 (HHS CuUBLILGEBSHI STTLIN HL I W)ic)
LIQLILISTGLD. &LbHH 50 Spemipseilev wylweneort Cumeim GCeulmnHs
olalwed flad 2 svema LIBNY DIDDHHHe0em6e0.  JLIuIed, Siplailulied
wpuid OTPevmI L Gubur@aeiermsd Geausnmewientd, O(HGHSHIAID, SLUWIATUIED
Gureiip glemmHefled CQUEHLD LOTBBHMSH GBUGBHIH UGS,

oyiiwed (Genetics) - umbuflwsdHer pfelwed - urybURUIL  UewTLE6IT
el  OuBCBIIsalLWBhe  FHIHHBEHEGHS - SLSHHISBSH  6IEID
Caweo(pemmenl  adBHBIMIHGWD o ulglalweder e  LNfleurs  wFLiuied
Sapdpa.  W. Guiger 190610 syemi(h woyiuwied (Genetics) eianitd LSS
SIB(PSLILGSHH I wrwedled BTl (PHHwSH  Hlewewill  Lfleysel
LT e0TeU(HLOTWI:

oaBaLHFHev Wrlwed (Transmission Genetics) / umpbuflw  wyilued
(Classical Genetics) - wjuemisseT  eeileuTs  GUBGBTTHENLLOHHSI
FHhSHHBEHEGS SLHSLLIBS BT  eleilend  alenbGH @ Lfleur@Lb.
urgiouflw  wpliweder Sugliueml.  Hybamy  Oewied  HeT  Huieled
LWSTLUBRSH U 61D LOTLIGILT LIGWTL|&S6MTGLD..

epeuddnp  Jiwed (Molecular Genetics) - wJUEDIGSET LB SIeHLOLIL
wBoId o uljF GFwedsmen eleleuTEl cPpevbanml Heneoulsd GoBOETeTSBSI
el alend@ Lfleum@Lb.

o ulfis0smens piwed (Population Genetics) - seafl o ulflsefer
CaTeUld SellulL  uilbdmml  eeleumm  GUIILL  FUEDISES6TED
SIOTNSSLILGHBH elailens alenb@Gb Lfley.

aeiewidenaamy ogiwed (Quantitative Genetics) - @m  Oam@Lileieien
sl o ulfleseaflear UMISHEBISET LeL  WLJUaISHMTe0  @Cr  FlouidhdHlev
SITNSHLILBLD (penpenwl allends@Gd Lifley.

CaMBBSHHeL STMILILGL GBBIMS6T, CoubBpienossT WHHID Heneopenmulled
uewiLsel alBUBGBIGBSTE (skipping) snyewid ereiten?

JLIW6ed 6Tl  WFueml, LoJuUmihsh CeumiumGaeT wBmid o uliflemigeeo
BEOLOUDILD  WFYUSFTIHS LNILSIL HHO pBeuBenml  uBmiul  LIgliLmGLb.
Qeafipsed (Genetics) sigiLuamnss HWOPed WILIWID SIs0OSH  LOFLIGHIOTULIED
aeiml elelalHonTsd GBIUIIGSH FHlums SHeHGSLD.
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LD LIGO0)IEh & 61T (Genes) - umpbuflwgdest GFweOLI(BLD SIVGHBH6IT:
QuBBmTIEalLOmbE  FhdHBEnHHs 2 ulf, Geugdulw, o siTemenoriiul
OBMID BLHMSH LIGHILHM6eNS SLSHSHID UTTOUFWSSH T DgLIDL.  HI60EGH6N
(2_ulflwed H®H6160)

umrbuflwiwd CeumLmBas@rpLd

wyilwed  eieiug  umgouflund  wmpd  Ceupur®seT  uBps  Sub @i
SISlaTwIed 6TaIml UeTUIBISHLILBSBSI.

umpbuflund  (Heredity): QuiGurisefLlbba  FhHSHBEHHSL  LIGHILIS6
&L SHHUIUGBIGI LMFUflub  eTer LGS maE).

GoumLIT® (Variation): SUI6OLITGT DHD Bd15 0BT BUT GVIGTET
o ulfleomiseier  SleVevd  SleuBBlel  FBpemmisaien LB eSS e Gul
STeoorLILI(BLD alsHwrg@o  Coumun® STILILI(H S B ®a1C8aumILIT(h
B(mHeuSBLILIGBLD. semaiwmeter (1) OGsrgFdwmp  Coupum®sst  (ii)
OaTLFHwmer CeumumBHaer.

. Gam_yFfump Geugun@aser (Discontinuous Variation):

@71 2 ulflarhostmauisd oo uemBelled @MIUILL  oemey  CoumLmBE6N
SHTEOTLILI(H ) G5TA360T. IBSBHGIT_B&H6NT:  Llewgapevr STUTHHST  GFH6VBD
Hewigest Hemd.  GamiLl ulLmewisd Geguier o wigbd (OBl Sievevs
GL ML ). ObhssH OHTLIFAWBB Coumumiged LWILS6T @6}l S0V
BOrewi(h (PSHSIWILDTET OFUNISHEMTE0 S BLUUGSSILGSBSH.  SIDOTLISH6NT
@Orewih  SIVeVEH DSBS  CoBUlL  HELeSLBMNT  (BemewT  LDTLIG)
QUQAIBIFHET)  OBTEWNIQ(HBGLD. ®eiGaupuT(heeT  WLIUIWeled  HLSHHID
SHTJeNHB6T ool  SHILOTeNSSILBHBSI. D 1CupLThEmenl GUBB  Hedl
o ulfleeT GeLBlewev  CHTBBLILGWILSNMBB  GHHemeVdH  STT6RIHETTED
LTS BB ILIB6UZ 60M6V. B uewiyasmy  umgpbuflworsed  (qualitative
inheritance) eIGIBID SIWPSSILBSBSI.

. OamLgFfwmen Gaugun®ase (Continuous Variation):

®eIGaBILTHSBET GHDHenev BMID WJLS STTenlHela Fnl B alen6erTe]HerTe0
STLOTENSHSLILIBLIDUSETS B)(HEBHEVITLD. 7)) 2_uiflend0sHTenauilsd
QLIHLDLIT6VT6T LIGOOTL|&B6IT (PLDAUKIOTHSH SHJLD LIfl &l (b @
BlemeouTleVl(hbS LoBEMT(H [Hl6m6v QD QEIRIESY:S SHemL WL0lesTns]
CeuafILBGSHSLILBGHBS). UBSCHTBML  uewilsemest  uTFOUfluID LY
LOTUEMISHSHET  LOBBID  GHHMevs SHTenldeie gnl HFLFUID allenene ety
gIorelsslLbABs. B emranibamasty urgbuflwwrssd (quantitative
inheritance) eeip  QPWILGSBSI. aBSHHIHHT (B:  efGefesr =2 wiid
wBuid CxHTed HIBLD.
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GoupiLTB et (WohaAWHSGIeUD

Foo o ulflsefled aTewiiuGL  Geupun®set  Gumgmg, eumpHedled  FmbHS
o ulflwms LoTBleuSHeT SHIQLILIMLUNED DIeNLOS 66T

LOTHBID  GHDHMeLHEHHEHMBLIS HLOEWIDS SHIAUMIDSHIH OCHT6T6N 2 Ha|H M.
Bg BuBmasdh BHTeyHBTEN LOFLIUIGD LIGHILIGHM6T aIPHIGMDHTH 266N,
CuUBHSILLL 2 Busd,  alojater  eaeniFd,  oiHe  Gpmul
ATHTILSSHD  OBDID  GenpeuTel  (1PpHeSH OlaTemiL  SHTeugmisener, LU
Qumdbs o BuSHWTNTHET o (HuThGaudBESG  CoupuTGseT  SHienewnt

Ll B SI.

LIflesTTIDS ST cLpemhIBeNTS CouBILTBE6T SIenLDS| A6

Oewt_edwid (Mendelism)

wrwes@ — Cwewi e  oybpul  umklE — Gwewiedwid  eTeTILGSBSI.
Ul Lmenlls STaursHHe0 Sau] CFUIH SeOUIUBIHS SLUIRS6T OBEBID  SHTeUTdH
seolIullifl  (POBHET 2 GTENLSSHUW  HHSHHH6T  DMASHHID  Hadeor
LINWeISES DIQULDL WITS  DIDLDHSHI6TNH.  616a1Gau  Goswr_60  LoTLIUIES 60T
HHVDH TBNLOHSLILBSIB.

wydwedler ghens — Srbamy Cmramer OGloewied (1822 - 1884)

(WFHev  wglweorenyrer  HFCamT  GCmramenr  Ooewi60,  UMFLIUIS 6T
SIHFULRISEML_BISW UTmHUND (pHedled Ll el Speumy. Seu £3remev
22, 1822-o11b oewi  Speogflwmeler  GamulFewiLmy. . 6B oarflev,
Ffodflwenr etemid HymodHev (HBEUTH ewameiidlery, CFHCHTerOEeLTEUTSIWLIT)
LImbST. ueel  wliBael  Upg, SHTaugeluwisd, SuimbLiuied  BmmIb
SMHHMS QNG  LIOSHMVSBBHH0  LUlaIm]. DISHIILIBE
apevodfluwm  (Austria) priget ymest (Brunn) eeiip &L sdevieen  Leiss
SHTD6ND  IOLMTeLWISHFH60  Heudb@ —al(pluwTer LLLTenl  SHTeUFsd  HeVLILBIH60
Bargmenendemnen  GLOM6IBTEITL T 1849-b oewiy FHSMBHTIHIOTS S FIfluL
ueniulenest  CoBOsTewih, q@uley CrrHaHed, Sertaienlw  CHTL L SHFHlev
LI LTeooll & SHTEUTSHSHI60 &6VLIL|MISH60 Garmensemen s OHTLIHSI
GLoB O\ TeuoTL T 1856-b  ouewi(h  eugeoTBmI  FpULY  eumuihgh UL LTewld
SHTaU]  U16BHemend  OHTL MIS 6. 1856 (pHev 1863 euedy UL L Mewlg
STAUTHH6L HeLLILBIH0 CFTHeneridemeTm @eu] GLOBOSTEWILMT. DleUT HeG
G L SHHevieien LILLTewNS SHTaugsdHdHleo Comosmemi gup Gmme GCoumi’ L
LewILbamBIBenend  Osmewip  umrbuflwsd  OComeTiendssemend Sl BbHSHT].
Qwemie0 24,034 FTaugmiBelledl Lw  FhHHdeMed @eibBHevli]  QFUIG,
(PIYAHMET DI L aueneilILiBSHHermy.  1866-oid ewih  “61dber0OILISILO6IL 61D
ot emmewi.  ewaLifierd”  (Experiments on Plant Hybrids) ereims
Faneoliled “& Lgfigmierd & 11 Lehet OFTendl i &) .11 BTF&Te0 anflerdlifl” -
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0 FHOGH QUled s Geogmwl GeueflullLmy. meier wrlweder BpeueTs
BapIb SHyam] Oewied alemmiGaSmTT.  Gued 6T (WHeo (WedBLILITH
I SITUIFFWTeNITSD SHHSLILBGSHMBT].

OLoewTL60letT QeUMBNSHHTET ST GBI 6IT:

o o uflflwelled Sewimpd OBBID LeTafluluwed (LpenBHmeTUD, Hioalmre]
(PBEHMENUD Henigh Heoliulfl CariHemennseled emaWITERIY(HLILISI,

BTN Siflaluied  (pempoerier  Hledelwiomer, alifleurer LGl serer
oT6RT6RNSHMBIFTT  alleuFmibenenud LieTemMululsd (Wwemmulled Uil bHULSI,

BFTHMEBET DIMANHHID WHAD HeUTOTHAD S LU B, Dieumnsled
SIFHS OTH ST LWSTUBHHSLILL IQHLILIG).

dBHBIHOBTEWIL.  aglflen (1 uewiyder Sl L GCrmGorGamibserev
® 6iTell HMIeNH6NT60 (LFLMISHENMTEV) S BUUGSHSUILLIQHLUILISI.

OwewiLeumed  BHIHOSGHSILLL  CQUBECBT  SHTEUIEISET HTUISTEO 6L
CuBGBII®eTse  QHHDHSHI. CumBmnsefer  HTuleMLOWITEIEH  LIGD
HMEV(LMBH6Me0 HMH6eVLI OFUIFH UFCFTHHSLILL L HTH BHHDHIHI.

OLoewTL6llelT LILLTewild SHTeuy SLUIeSH6i

o  QpeuoTL_ 6ot umybLIflud Gamri_um(®, HIB6IT Gamri_um(® 6T6UTGYLD
SIMPSELILGSBSI.  BHBHTN  HIIHIBETHET HIGL6VGH LMTOLFIUI  DI60G 6N
sevevgl  smyenise (hereditary units or factors) smGurg  wyLEMISSE
(Genes) e SIMIPSBBLILBSBE0T. Le0  STwsmeoeud ULl L Tewld
HTOIHRIBMNSH OFTewIh OFLBmD WBJHHF BFjdbmd / SO DEIHSHF
Crrima Suiasmen @euy GoBO\®TewTL .

UL memnulledT eJ(lp LIGWTLISB6IT

LIGOTL LOTLIGI QMG LIGRIL|BImDI @(bRIG LeNILSHImBl
SHTeUy 2 WIJLD Le OpBLemL GLmL

alend algeaILD R o (IHeuTenL SF(HRISIWLI

alensHUem HIBLD I LD@6hH & 61T LFnTF
DGV  [HIBLD A o6 GHIT GleueiTemeI

GP LIFeDF LDGhF6IT
\Y afmdw /o ofw | Spissw
D6V  SiemLOAIL LD Fa BaiTemrLd mleNufevenLoh S

ulLmenlls STeursdHled OoewiLelal gl LemilbepenLwl, gl CImBor@smbaeir
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o FmwsTevau el l, OUBCBTT (WPHL FHHHFHET  eumy  COFHTLIHS
SANDEIHHFCF TSNS  HewLOUBBI,  Hleweowimerr — UTFHLURWL  LI6WILSH6M6NH
OBTewIL.  HTUTHIBET  DLSBLD. STWSTOUN  HTOUTHISEHHG6T  HevL CLIBID
&6ULILMIH6E0, LMTIbUfWSHSHe0 Hlemeowlmest, Liew SHemeo(penmHerlled LIFgHlueddsd
Falgul GBI L OLIBGBY LIGOOTL | 6m6TTED (OlebmemIL FhSH L Bener
® (hUTHGIBH.  FTwasTevallfl eaiLg @dHsuamlimeane (Homozygosity)
SHESTENLOEM L LB GEUIGSBSI. R NS  HTUTHIHET6V
o (HauTHSLILBD Sewl, Guewt GerF  OFevder  (CHOL H6T)  Senemrensl,
SBEHABISM  (PCT  STUTSSHBHE 2 (heUTSSLILLL  W&IHSHD  LBEBID
SIWILF OFed GmeanidHme) BH GNSIBSI. Oewt_edeT LI L Tewig
STUTHHD  HANDSIHHFCFTHMD  HeML CLIBISBSI. SLITUIFSFWITONT  6(h
Ul Lmenlld  HTeUFHSHeenen  LDSJHBLIMUSMET  HHABIHVGE (DS  [HEHD)
(opemToeoL_Thd) GeouOmmp J&H UlLTewls SHTeUTSHHeVI6T6N  DSHIHSHHIHM6T,
W&IHFLImL BHBLLLL  DeVTH6MET GHe0d (PI9dh@ LIBHIIOHETLSH  DIUID-
SHHABIH6EV 6IGTUSTGD. EFHeit clpevld Goumul L LIewTL S BISHm6Ns OB Temi
&Ll ILTDIBIGHET 2 (HEUTH M. QewTLeVlerr  SITUIFFHeilen  OlgliLienLuiled
SIMWSESLILLL ol (penBEHeT  DmAISHHID SBOUTH  Ooewiedlul  OFLIuIed
(Mendelian Genetics) ereniLGapgi.

GFevedled  dmewrlLBD  uTFbuflu  HICUBBeTTer  (GGITGWTGFTD, DNA,
UGBS UBBw QFUISHseT SlwiLGeusBg wWetGu, umgbuflun umsiw
Obhs aldHsefler Ffumer HILUBIG6T GILDEKIL 60  IGHSHDHT]. QILo6wsTL 60l 68T
@bsl umgufl EICLD uBpBw o eellurer  Hiewienipley GbUGSSLILILL LI
LWy  JHEMISET 2 (HauTd@Galdaond, uuwly SeotuifsHed  (WedBUIID &
LUl Feowl gBUBSHBIUSH (PSHBUIT LIBIG aISHSHBS.

1884-9b oemTged Gl 60 emmbHEH Lledtery, 1900-9pb ewi(h  GLoewTL 6Vl6oT
SUIRH6T  cpeiipl 2 ullifluied  eusLeIEITHENTHW, amTeubHer aBlwBasT 1o
allflerd, Ojweiules &m0 &STOT6TED WBWID SeOHfluwiTaler onfl  eumest
Ceagjionsds aGWTTTeL e SevrL MLl L Gi.

QLORTL WSS &1 OBHTLTLML W SHemevFOFTHas6iT

o GeniLed B eTHflenL Ll Lewibampiseien (traits) GeuefiiLmBaemen Ll HGL
@8y FLWHIHO SauaISHHed OETewILT].  dBHHISHT.B: OBLenL  LBHID
GLeL  Goaupu' L U6 SImpIHeT  GeualluTL L eugBaTer  &Tyenid  Cr
LewTLSbamBIbaETer  Fua @@ Coumiul L augaimisamen GUBBIHUILS DLEGLD.
Bemel DI6060EVH6IT 616N DIENLDEHBLILIHEOTN360T.

Qoewi_eder  GeueTenem  LDELTHEHSHTET  WOFLIWED LUHHESGSH SBOUTH  alenL
STEILILIL (h6ITerng). OewiLeder UL LTenldh SHTeuy OleusiTensll BB  LDELTHEN6N
RUORIGUBSHHEHIIQUI  LOJLIGDINE! 2 _HISETTED E)e0ThIST6T (LPIQULOT?

wyugmiale Lenidenenll Lflhgl OFTeTen cpevsdHdnml  SeNaleomer  SHijene
SIBIGeurmib. 2010-ub  Spewi®  ULLTewlS  SHTeuy  eVJHeN&T  HIBSHHBESGD
SBITIJ GUOTLDIT 60T LD LIGo)] D|H60 9 _60H SITUIFFWIT6TT H6iT GO RRY
SeILMSluICILIL L ). uCLmewiuled @z wJuem A GBS BLILIL L F).
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PmIGHeneouisveien  @boguaml, LIROWHSHHD STFeOiUTSF  OFWeOUL B  @h
Wssms o BusHz OCeug o5 pCsreweisar BB 2 (haumsssIlBE:s
STJEILOTS MBS aeiGougmer UL LTenlHSHTeUT  LO6OTH6T 2MHT  HIBSHEnSL
QU GTB60T. OeueiTemeT  LDELTHEmeNTS  Odmewi. UL LTenlld — SHTEUTRIGHEN
HGHTF WIeuTl6vT ®_ MuUSHHUTeL FBUBLD LOTLIGEDI6D6L (BmIGDBmevUTeD
CUBBIBHLUUST, Siever DHCHTFWIENET BBl 2 (HEUTHS (LPIYaISHe0em60.

@rigBmeouisvemen wruam A-uler LgdHaemen  GaleiTenem D6V 6N 60T
S0l @Fpseller  OFOBEHHG6T JUEm  HILUTHS  (pepuisd (gene gun
method) eymiFfurenyset CFauss 6. Bhs wrugy A-eeull QBB
GMBHS SlenallevTen FHaidHdHHeeTen OleueTenet WweTHeler Lalsp LiGHHeed
abHGhTFwellelr  BBOET  GaISBHIULEG  SIIUGHHET  eaFHT  HBHmSBLI
QUBIBBSI.

GleueiTener 1D6VTH6MED PBHEIGHensvUTevieen FUam A-uiler BuydbefGuiment (b
auflengulled OIBBL gBULGL LLwhsHHe0 Smgenl GgFweBpit Curdpg. &gl

HeJ wiBpd  GuBp  wyuam  A-aTed  BHBLULBSBSI. S\DLOYLIGIDI
HGHTFWeNenaT 2 MuUSHH CFUILITHHTEL CaueTeneT O6VTH6T BHTETBISBSI.

wojugml A Osmewi UL menflule easT e0] HBEHID UL Tenfluller Geustenen
LOGLIT

e o o ulflufled sTeRIUGL WIUE — DISHBESHTET R5HH  DI60EELHEN6N
OQamewigdEbaTe0 DB @dHsuamilimeanea (homozygous-TT) eemiLGapasi.
@ 2 ulflulled smewiLBL WIuam DISBETT SHGauBILL L DIEL6T60HM6NTH
QamewigBhHTe0, oI L ussiilenewiey  (heterozygous - Tt)
TRIBENLSHHLILIBGS B Qewi_edelr  SeolBIHeL  CFTHemerrdb@Ll L6
9 (HUTGLD STaugmiseT  Goaupiul' L UewiLlenewieydemenll  GUBMIHLILISTEL
simer seolijuifisei (hybrids) stentiLibasimen.

prigueliBatear  wyuameiear &, oiveSsoss  (dominant allele) Guiflu
ssFeb (capital letter), @BrigLeamLiBaTe WILIEDIATE S DI606560SH6
(recessive allele) #Aplw erpsHHeid (Small letter) HAplw (LSS ILD

GBUIL LGS B R o ulfluled Grewih QBBIEG — DIGLESEVBHENT
STILLUL LT  9F  @HSUMILImemimall  GuBB @BmE  DI6V6060H6I
(homozygous recessive) (tt) @LenLLl LLLTewls — STeUTHISEN
aeiubGFHamBer. e 2 ulflulled Dreni® RBMIEG DI606060SH6IT  SHTEILILIL L TV
S8 @HF UiLilenewienalll QUBB @hhiGbHemen (homozygous recessive)
(tt) LeoLl UlLTewld STeugmisen eiLbGSamer. @ 2 ulflulsd Syewid
PRG  DILeSVFHET  SHTILLLLTO G  @dSFucmiimenienelll  GUBB
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pr@bmer (hymozygous dominant) (IT) GpLenLit ulLTenlld STeuTmiser
aeaILBHSIBe. DbH DB DleL60ELH6MNED QSIMWI @PMHIG LOFLSNIITHALD,
LBOBTE  @BhmE WwIugeuTSD @pUlar SI%  SeoliyBs  GpLenL
(heterozygous tall) (Tt) ulLmenlls STeugmismensd @nsdas e

OuewtLedlw umyuflwggled Goewielw allgseir

QoewTL_606T G Lewid Heolllleneats Snibd ITUIHSSH T alenereurs &
peHHW  alHsem o pmaurdssiulLear. (1) grEsamn aldh (The law of
Dominance) (2) sefigait Lflged el (The law of Sugregation). @&bs
Slalwed alglde Lflewimod FfleHHTHH60 (PSS LURISTBBISBS.

PRIGH S SHETENLD allg — LIGO0TL {8561, ST 6W01 B6IT STSIBeNLOSHBLILIBLD
601 P LIMIGHLD SI6VGH6TEL & BLILBGSHSILBSBS. arglflemL_L1
LI6O0TL & (6TH &5 60T B enemis B 68011 B 611160 QEIMm 6MRI(E HETENLOUJL_GDILD
BOBTETN ROMIEG HETEDIOU|LGID  SHTeILILIBLD. Beaield, @ UL
seolITener  aNendGHH M. (@) W wasaFshaHuled (F1) 981 o
QuBGBTy wewi GeuelLGHBS. () SrewiLmbd waaFshsdulsd (F2) &
QuUBGBTY umIEEHD OQeueliLGSaBer. QyewiLmbd  wasaFFHHHuled (Fo)
LewTLs6T 3:1 elSSHTFEFTTHIH60 2 (HeUTHl 6360

SAGHFHIIIfHd alg  (Cailismefler FTwSHeEmL alFH) —  (1PpH6D
waHFFHHHUIL @  uemidelled @etm UGG  sTewriul L GuTdlevid,
@rewiLmb 1&FFHSHHUld @ LemiLBehD OeuafliLBHaimer. sarGal 6
oY LIgom|&l 60 SITeooIL ILI(HLD Byeui(h DI606560HGTHLD eTCmTOILTem
&6VL LIS 606M60. Cxfl. 2 (HauTEHSHSICUTEH BhHdH Eement DIELEJ60HEI
@6l0euT(H GaL0 evD Q&M 618IB alHHHe HOlHHI LIflSleimer.  srerGeou
grwsmeoalfld Hteugid @Gy wrHflwner G0 BHemen o (HUTHEGDHBSI.
SEIMe0  @h  seoluifls  smeugib @gewih  elsoner  CaLbl (Bamemern
® (THeUT (G GIT360T. Bz @aleumm GCaled @ Sleveimed CUBBIF
Fomel alSSTFFTIHH0 o2 (HheutdHleaiper.  eleGel, CaLbl Beem eIIGUTIPSHID
SeulIUITHeNTH  B(HLUILIG606M6V.

@@ uewiys seoll] (Monohybrid cross)

QUH UeWILS SHeolll 66, e@memmll uewiie umFbuflunm@d, DISHTeug
STaurSHent o wigid  umFbufluoenL $eo, D&, @  Jucmelet  @rewni(h
I60ESLHMET 2 6N SHUIBH.  @(hH LIS Heoli] @Jewi(h SHITUISTe0ILD
CuBCBTT STOUTRISEHSHMLCW BHOLOUBIUISTSHD.  @alteurm  CuUBGBTHLD
&m eagdflem  uemiysemen  CleueliiL®G &b 360t (PSHEOTLD  LDBHEYF
FhHHBEHHG6T SMHEOLI]  OFUILIILGOISHET  clpeld, 2 (HauTGD  EFeuTLMLD
e FFhHHUlsvieien 1064 FHTeugmibelled 787 SHTeUImIS6T GIHL DL UWITHALD,
277 STUIHIGET GHLDLWTHD EHHHmS GLoewil 60 HewiBihHSHTT. @& 3:1
g} alFHBHHHe0 BHUUGH GBI SHBHHBI. (LPSHEVTLD DB EYFFHHSHUTN6L
emBHS GLMLL Uewil @FewiLmb waHeFshsHuled el CHTaimleusi
GBI $HEHHSI. Q@M Uiy  SHeolleT  (PFHEL OB FFhSHIH o6
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LJUEDIITSESD  JUaDeumSmWDd  (genotype) seleneyd, @ 2 uiflufed
QeueflILL Samigwl  UewiLdeT  LBSCsTBBeuemaswid  (phenotype)  etameyd
SPwiLGESBE. @ wIuams Heoliled GaLill (hHeller & (hHaymIHeIaICLTSH
FhHHH6Mev CHTIWILD  OFLUSDIAUINBUWSHMHSHWD LBSHCHTHBM  6UNBUISHMBHULD,
Il wad wyilweomeny Gredemmeo® C. yetQer  oeufseier  GLUWLIFTEL
o meuten FapHHen (Punnett's square) o selwmed eefigie  oibHal
Osmeiten (pIQUD. @ Lo FHITD eleilgl FLluied &eulilled Gameiimib
FhSHFH BN FTHBHUWI(PGTET OJLIIDI GUNDHMENEH HMISHL. 2 HaD GUENTLIL
aleN&HITGD.  @RIGLUIL alg wwBpIb HaldbHIIIflese0 allg Gloewm 66
Q(HLIGILIS Hevllenl! FFWTSH allendh@GHIH M.

ufiiorBps sevln] (Reciprocal cross) - @ ufi@srgmeameanuisd gmuisTevauLl
GLMLS  STOUIRISMET  UeW  STOUJEISEMTSHAD, OBLemL UL Tewld
SToUTRISM6NL  Ouewt  FHTeuJmisemead OGsmewih oy  GaFuuibGurg
DML SHHHFIQU  DMOTHBHH  SHTAUIRISEHD GHLMLSH  HTeuImisenTHEel
B)([HHG60T. 8Cs sTaugmIEemen LOTBBIS Seolly OFUILDCUTH, DISHTEUS
OB L& SHTEUT RIS 660 OB [HSHSHMSLI LWISTLI(BSH S & GLMLG
STAUTBIBEHL T HolIBF — CFliuybBurg  HDLSGD  FhHHH6MMTHSHID

L06wT(HLD GIBLemL& SRV EZERT BHHDHe. OB emL ()
x L () LHpId PO () X GLDL (Y) — o Goumbsmow
&0l ufliorBdpe Seolly eLGSBE.  ufiloTBBs SeolileT (WlgeuTeTS
Gy wrHflune SEHHSHBI- GBS  CPEVLD  LIGNIL|HEBIH6IT  LITEDSH606MLOGHLI
FMIHSHHEV6L 6TIILIGHI (LPIQUTSHIBSI.

ST 2 WIHHBGS STIEOIOTR  WLJUD &H  Dle0eSe0HM6NH  CBTEmIL Gl:
epLrewr  (T) x oLeL (). LUmSHCHTBB  OBEID  LOJLGEDICITSSL
ueLuTWesmens Gasdsy Gurih wep (Checkerboard method) eisvevg
smausCasiB (pems (Forkline method) epeud semiipfiwieomip.

OLoewTL6Vl6lr LIGLILUTUI6Y LOBHID SigDILIe SIEIE(LPND

OoewIL60  ealeuT(h UMILIBGHWD @rei®  Coumul’ L UwILS  FnpIBHmend
CxIbHOSHBSHST]. FHTe0 @  uUemilIBg S CaupulL  sTyenlsel
Bmiug Ggefleurdpa. (a0 waaFshaHuled (F1) @bmew uemiiBasmer
&Tyenl  mBSSLILGHMBH.  EJWILTD LSFFHBHHUNDT @H SHTeOLIGHWTH
(Va) 1BewiBd o151 CHTETBISBSI. (IPHEUTID  1DBHFFHBHH U  Coumi L
&SOUTeSHHe0 2 eitemn  GOBLedL  BmID GLedL UmiIBGAw  Ie06e560&H61
Cxmymuwionasd  Cab semd@GeT LIflbg OFe0FmH 6t OLDEWIL 6D  (1pI96)
Q&UwISHT]T. aeGeumpmeit  3:1  eaAB  AlBHHHL @mIG IOBBID  QBEIG
LIeRILSamBISeneT  @J6WILTD  &HFFHIHHUI0 U] Gup  (WPYHHSHI
@it @ 2 ulfluwed Suielled SleTeyFT] UGUUTWImeI UGS
WHeomd nflallwieonsieh] Gloewt_Gev &Leuri.
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o (QewiLedel UGLUTUIS] SIEDIGIPEDB 2 6wienouled @(hH  (LPSH6ITenLOUIT60T
ofialwed FTHmeaTE  HHSHH QeI 6Vl6dT  SniJemLOUITET  LOBEILD
glevevlwiorer Seolilensd GFrsHeneande cpeVd, UTTHOUFUISHET  SeoldHImiELD
BHIBCNVGE6T B FhdHWIINbd SIbHS FbHBEdGS S HBLILBH DB
LM  (PITOWTPHSTT. BbhS HIH6NVGH6T SBOUTHI  LOTLIGDISSHET 61607
SIMLPSHSBLILIBH S BIB60T. aeiGou  UMIbUFWD LIRS EHEBTR . Benel
Biyeniuleds Oewiedlest HU LU L CFreHameandsel o HaaudHTdH 2 6iTere.
Bhsl  LGHHHHBE, D@L  DIFUSLPDDB STGBEMIDEBLILIBSBS!.
Bzecpeold  QUBLUGD alFseT  S@iuen  elFset (Empirical laws)
oTeuTLILI(H &) 63T 60T

Garzmend ool (Test cross)

* Qb o_uilflesglest CBFluITs LOTLIGDIGUEN SLLIZ M S ROBIG
RHSUMILImemIA|L 6T Hevll CFUISNHGHF CaFraHemend 60U oT6iim GLWIT.

QLoewTL a6l e LlewiLid SH6eVLITNed (LpHevmld s Fahadlulsd (Fi) Gamemid
SHITEUTTRIGBEIT DI HSBILD OpBL6emLLI LIGUOTL|6ML_ULIG)6L. G EwIL_TLD
waeFabsHuied (Fo) OpLenl wBBID GLenLll Uswiser (pewmpGul 3:1 eTems
B BHHHe0 o_siTerent. @rewiLTD  &HaFFHhHHuled Cammamiu  GLenL 5
SHTOUIHIGBMENSH  HOLSIHHFCFIHMBHEG © L ubSHSLIUBL Curgl  cWpeaIBmD
(F3), mreiambd (Fs) waeasshsdseies oSmanssld STaUIEISEHD GL L5
SToUTRIHENTHG  BHTEUOTLILIL L 60T @s6icpeld GLMLS  SHTeuUTSHIenn

LOTLIEIUTSBLD HHHHETEnL (tt) QETeniL gl 616 (PalB@ eUbHST].

OwewiLedelT  ULLMewIgS  STeUJEIG6T gel OBl  BEL  GLLS
SHTUIHIGENTHS STRLLGH B! BHBHTE (peudbIapl aleNbsSHmSHs HewiL 1.

QoemLell6ll QBN S STeuJ LOJUIDISSFIL CPevSsnE SulsoLmuieo)

STaUTHH o WD BIewih DeVeSOHmeNH OIBTENIL  6(H  LOFLIGHIEUTED
& BLILBGSHSILBSBS. STaFSHHer o wrhHdHeo sTaoiuBd  SeiGeupin
LIGUITL|BETHHHTET 2 6uTenLDH6T  LN60T6)(HLOTH. () ulrmeml  SHTeUFFOFEOH6IT

oigedefesr  OFweouBd Bewew (GA1)®n o (HeouTdd  eausbev  FHBelenL Ul
(W&TBeITY  clpeLBHImMTGID. (1) GBLemL Ll LTewlld HTaugmiseisd @@ 91606060
(Le) gligedalr o (houmdbssHded  LRIGOSTaTEHD LIHD (QFLeOHBeT Cabmeui
OBTE). Bhs oeveSed Le Le opvevg Le le  eaaim  woyuamiaimdsshdeo
o eenBuirgl UL Lmenllgh STeugmsst GFweou®n  gdigedewen (GA1) 2 _BusHs)
QFuiz OBLOMLS STaIHSNTES o eeneal. Qe @bmE ieveSsssr (le le)
CaTewIL  FHTeuTmiBeT GFWeBB LIHHmd 2 BLHFH FUISHTeL Diened GL ML G
SHTOUJRIBENTES D G660l

® (PHeUTLD  BEID  @JewiLTd  wHaFFHHHHele0  Cpmami  GELemLg
sragniseisy eewal TT oeoevgd Tt 6B  WIUEIITESHmS GUBBMGI
oIeuidh  HewldbH(pguialeensy.  6leiBeal [BHTD GBLNLS HTeUTHIGHTeD  6Ten6l
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5FLIILIenemI6 GLBBe, 6TeM6al LOTHBBILILITILIeeNe| GCLBBENe 6I0IHI B
BuIeoTg|. OBELemLS SHTeuImiSelle ILIDIOTSEHMHS HEWILMIW  (LPFH6D
wHMFFHHHUTL CHTam GBLMLSH HTAUTHISMET  5HFHLIGTILIEH6ITn6
OuBs @bGmG uBGBTICITG el OCFWisT]. GFHmanF GFTHEmEIHHOLIL]
(test cross) eeiipl SIEDWSHHTT. @ 2 ulflasHar CarHmend Sevliied
(L Lmemol & SHITCUITRIG6IT) QMmIG LBSCHTBBEUMBUISHMSD (THEIML LI
FUEIIMSWID  HITlSSIULLCHT)  HBEelIBEG  uHeord  bBmIG
QuUBBMTHLET Hevli] CFUIHeTGWD.  CFTHmendseolile cpeld GHTeBID
FhpHemend Oameniy Gammpmenr o ulfluller LJLGDIMTSSSHMS — 6161TEH60
&H6uNlEBHELITLD. R  Seotwfluller e@miE UMIIET SHPHLIGTILNeNeNIe] LOBBID
IBIUC L UewTLleneienald 6wl BlulgF GFrHemend SHevlil] LIWGTLBSBSI.

Upseoriy (Back cross)

LIB&H6OLI]  6TUGI  (IpH60  HFFhHIHHemwl  (seoliulf) gCoHemid @
WwyUuemIeTeHSD  GuBm  CuBECBTHLET  &Hevll] CFUISHTGLD. Ba B
Qe LILIBLD. slmel  @EGSSmw LUBseoly (dominant back cross)
BB EEBRIGI D LBseol (recessive back cross) semiLibasmser.

(WPFHO  WHFFHHHMmW (Heoliullf) emiGHSHHamw Gemem  CuBEBT(HL 6T
seoll  OQFuubCurgd @JewiLmDd WHFFHHHUTD CHTEIBID  SHTEUTHISHET
SIMDGHIHID WG LWL OHTERIL HTH 2666l RBmIGHIEmD  GuBB
STUTHRIBET BF60 CHT6IBIeUSH606M6V.

LOTBIS  (PHEL  LSFFHSHHMU  QBEIGSHHAMD  Oamemi  GLBEBT(HL 6o
&eull CeuiybBurg Gredih UBSHCHTMMLI  LemILBEHD FoaihsHHe0 (1:1)
CaxrIipIFma. BBHF Carmpmend 6oLl elaiml GLIUIT.

QBRIGHBHEWID  LIBdevli, SeoliyulfluileT LOTBILIL L LeRILIen6T6)|  HeienLDenUL
(heterocygosity) oiflw 2 sednBgl.

Smueniys seol] (Dihybrid cross)

B)(HLIGHTL|EHE6VLIL] 6TEOTLIG] &\ agflenL L1 LI630TL | & 6M6TTL
STOUTHIBEHSHML B  HOLOUBID @@  WWJIWED  HELLILITGLD.
LewiLdbsmeoli]  umgibuflwuGosiugdl &@m Coaupiul L 9jevele0demend  Oldbmeur
yUemISHeTenL Gl Bl&IpD UMFbUFUWID SLELD.

gmjien) @@mgde algh (law of Independent Assortment) - & uewILS
&eULIML  DIQUILIDL WITHS  OsTewi(h o (HhuThasluB  algh D HeuTGLD.
Brewihy  OemeRILILIHILBET BTN HToUIRISEHHHMLCW  BHUPD  @(H
&6ULILT60, (h Gemewill LIGWILSSTET SHTJenlder Handhill Llfleugs wBOmIH
BenenilILINILHETT  STJenidel Sl Lfleuensd  FribhamLLSe0emev.
BeB&HF gmiyLiledts| @BIMIGH60 6T6vT ] @uuw. GeueiGoum
&CITGLTGambseailed  SDIMDBHEHIGTEN  LOJLUEDIGH6T  GH6Imed UGG
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gmjdepsil  If&Spl. &m uewiyd seolllentBurg  Bsbl Bdelled  Lew
FTSHSHWIDTeT SMyenlsbener GFJHemsd [HlHLPEOTLD.

Amuemiys el — Galblse FHaSHHITfgHe0

gmjlens @&mGHed6r cpeold  WWFLIwed GCoumium® HHDSBS. gy lesins
R@MGH0eT  alememeuted @b 2 ulifl, wyyFTIHeTemwuies  Geumu L
CaLiL(hdmen 2 (HauTEGEHBEH.  FTIUEN @amGHar Curgl STUl, SHHensd
o _uiflaered STl ILI(HLD LOJLIGIDIE 61T, G161 (Hwerled
LSfIbHeld s Bl emet. B &6 eLPGULD LI6V FTSHSHUILDT60T
&CymBonBamibsellest gnl Lewibay 2 (HouTdhslul (B, Fiiuied  CeumumBaert
GapITeat |5l 63 60T. @wwyiwed  Goupun®seT  UflewITDSH60 (PSS
LIMISTBBIS 63Tm60T.

Gxpm L Liumemiuiled SmuewilS 6oLl

HNHBITfH0  aldh b  wIuapelel  $IeLeSLHCTH  CIFHTLTLEDL WIS
aemev  FTIISM @@&mGH0  ald JUamIbHEHRSHmL G 2 elTer
OaTLJimen alenbGHIHBaH. &H STouIhSEHSHmL G BleIpw Em Senent
Goupl L LIewTL S FnmIHeTeT HeolIIBEG SHUeILBSE0IIL 6T6eiml GILIW.

Smuewiyd  Heoliled  @pewi®  uewiydeT @6 CEyHHed  HHBHHEV
CameTemiLBS BSI. Qe 60 UL L Tewll  SHTeugmibefled alenguler elgeald
(2_(HewienL, S(HAISHWSI), almHuleneoule BB  (IDEhF6lT, UFMTF) LBl
Brewi(h LeWILBM6Nd  S(hHHe0 Osmemimy. o (mewiewL algen aleng (R)
SHBRIAW  algeud Qe almssHE (I) @HIE LNILTSaD, EhFeT BB
almzuienev (Y) udems B alwsulmendd (V) @B LMILTEaID 2 6ierer.
aeiBeu DEHhF6T BB, 2 (HewiewL ailend Osmewi T GuBGpry RRYY -
oI LJUIITSSHST60  GBILLILILGSBSI. (IPH6L DB FFHSH S U6
seulilengFHed  (RrYy) Calfl. 2 (HamhsHHSICUTH @)  LwILIBSHT6T
wyugm Qevewt  (Rr) wmOpr@m uswiliBsrter wyuam Seent (YY) seidbsiLl
LNfleughled &M (HLILIFH60m6L. B e almenaums  @alCeur(m  GUBGBT(HLD
wyiwed  Coumium®  OsmewiL  BrTAIGalswTer  CH0 Henel 2 (HauTHD
(PYHBH.  DIeO6U

1) wehaem o mewewL (YR) -9/16
2) wehseit ammBSwg (Yr) -3/16
3) usems o _mewewL (YR) -3/16
4) uFeng SHRSAWSH (V) -1/16

SHBIHL BHasalaiCurgd @bhs HTalG umd Cabl seEpd CaHrymuioms
QEIMIL 6T QT BeneibdH SJERILTD SOFFHHHUND LSHTTH  6UmHSHUITE0T
o ulfleemenr 9:3:3:1 eIGIB AIHHHH6L o (HeuTHleimerr.  EHLIHILIGHHEOLILTE0
G660 OoewIL 60 GUBMB 9:3:3:1 6B alFHD HelHHIT LfHe0, aFmyLler
RIBIMGH0 BEID  SHHABIHIST SlglitienL uled CQuBB  FJmer &S FHLoTGLD.
BFHMOI  LULSHFH6D  HTCI6UMLD. Qweni_edet  @bH  BewIBLIQLILIBH6T
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urgbuflud  uBpslw yflsed wmmid o ulflued UYIldesE @b DigSHSHeons
SIDWHSHFH.  DuUemilyd HeoUled GLDERIL 60 STRILTaUSHTH  (PeTGITIOHS
SR (Pgeydemen  HTD  GUoumapgd sl &HmIGHSH0 ald  eTaiml
SIMLPSHHEBITLD.

SHRSW elmpHETEr LJUGD 6eleurpd OEIL6d ULWELGSHSHW LI L meow
alenzuied CFwedLGHBGHI? PeVBIN  SiigliLienL_ulevmeor alens 5 HMBHD
semiLDIGeurLd.
BuBmsWTaT PHEGSSeTm QErai  evetsd (RR) srsdamendssd OQpTdemuw
(starch branching enzyme - I - SBEI) 2 Bugd Osuiwssmpuig.  alos
WHTFFwpId Curgl DHOBTH DIHSS HMENMUL T Tnlgul HIF  CLPE0DHInNBIH6N
® BUSHWLTUMDSH STWBHBH.  @RIGHHemwulmwl wjuan  (RR) QuBmp
srarsHed 0.8 kb -2 emuwt DNA giewiiib F@d wiBBSHHST  alanerealred
o 6MBen GFpIslILLL Hemmed @BHIEG ILeEDIeTs(1T) WIBBLILGSBE.  BSH6aed
@wwguem SBEI -Oprgenus o @ug s QFuiul (1pgeaudeoemev. @56 allenenalnds
AlemHH6T HMNHD  (PVSIBIBEHHSGL LFHeoTHEF &HHCITed  cLpevdanBIHmendF
Craflsg wBmpId SHS bogwb CsFafleHml  meudHHiHCBETTHMBS. B &6t
STTEIOTHE F6ley[H LITaUeD DIPHID alensseled DIHBFHH DIHSLOTET Hen]
o Blehdl  BembuHeuGHHL B  BWHEH  F(HEIGHHEBI36T. Goumiu’ L
wrugmieTssd  GaTawiL  (Rr) elmaseied @eiGaumm Sement  Si606560H61g0ID
RH PEIG DEVEL 2 6TaNHT0 DIH alwSHFelled HTFHMSH (DIMLOGeUTOELISIQ 6T
soJUWbHaTenwBs - STFCuTenamL Gyl )  gFeley®  FLOBIMEOUIL 63T (& 6DMBEUTET
pAiuTed o BuUsHFH  CFUlgk o (HimL  algel  (F(HEHHOBB  alenGHHne6NLl
QUBIBBSI.

® (HEWIeWL LBEPID SF(HBISW L L Tewl 6lend s EnaaHTer
epeLSHImMl SligliLienL_ulleomer alleng LD

®mueniy Gamgmendsevlil (Dihybrid test cross)

wpluewy seoly (Trihybrid cross)

OoewT_606dT  (LpUILIEWTLIS — &6VLIL, L6V  LeWILdh  Fapiderie  UMTDUfuIsHens
alendbGHuPHTd 2 6lengl.  Oewiedel HalH Il LNflgHs0 eldub, gmiylend
RBMGH0 aHUD  cpeiyl  Dewent  aTHFlenL L1 LeWILSInnBIBHm6TdH  OlHTeunrL
(WlLewT SeoLILIB@&LD QUTHHSID.  (paTBl 6ISHFlenL  LIGTLISEhSHSTET  LOFLIGHI
Demewidemend Oamewi  gHmuwl  CuBCBTISEnEGHmL G  HLGLUMID  &evliLy,
(WLUERIL &6, SISHTeud Hl  (Wluewi  SeolIulfleeT o (HeuTHed  6IaIml
DIMIPSHBLILIBLD.

B&He0INET (PFHD LHNFFHSHHSH SHTaUJd HBHEOUL DenLubGurgl, o1 B
algwrer Calbl Baamenujd, 64 algomear HHFCFOBMONUID 2 (HAUTHGSHSBSI.
ObhHd HeLLITL PSIM  THFlMLL1  LIGRILBEHHHTET  LOJLIGNISHET  6iTBTH
Bemenibd OCFweOLIBS BT  (WlLemLd Heolilled o eitern cpeityl Coumi’ L
LIGOTL |G 6YTT6LGOT.
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ewnEmmT
eIHLEmL, LOEHFE, GL6DL, LFEDF,
9 _(HeDoTemL Sr(Hrachli

:

F, QB 6mL, LOEh&ET, £ (HEGoTemL (HDH&SE0LL])
F.umaCGamrmm efldlsbo - 27:9:9:9:3:3:3:1

QuewteVw yllweler elifleurdaib

Qewt_eler  OFmeiTenadHerlled e@H  U6wIL, & Uew] LBmID  (LPUILIewTL
&eulImeT  HaIgF Fev  alHalevsGHHeT 2 6i6rel. SIFTaug, GCeumiu’ L
UBSCaHTBB  aldlgmidser  BHTETBID. FebHeomeT  UMFOLIFUL  (LPENMBEHENT,
GIoewrL_60lul oL Nutel 63t alfleuTdhaLoTH S SHBULBSBSI.
LOTLIGMIGHEHHHenL_Cuiimer  SemlF GCFweosealler ealememeaurs 2 ulflseied
Obs Coupl L UnsHCHTBMLI LewIL|H6T GHTeinmIsle3er.

wyugm @ FoFwevsest (Gene interactions) - @ UBSCHTHBBL  LiewIL
Q6B SIVVEH DSBS CBULL  LOJUEDISSH6NTTED  eelbleuTarpId  &F6wi(h
Sevd DIHMB&  CoBUlL  9eLeledMmeNd OB Tewi(heiTen  LOTLIGIS
OaT@LIYB6TTeL S BLUGSSILBGS BSI. @bpsbe LU L FolFuled
aABOWSSILGHBH.  @H 2 ulflarddler Siemwliy wBmId Geudluwl LewLse6N
® LULll U6e0 UemILS6T, @Jeni(h D60 DSBE DISHSLIOTET  LOJLIGISH D61 60T
B FOFwIed alleneTalTd 2 (THeuTa 60360

Qe eVlelr  CFTHMEMB6NT, @(FH UeWienL! 6 LoJUaml &S BHUILGSHSHUILGSBS
aaiiB  HHIHMSH HeplllLUSHTE 266N ST  ODewTL Vi@ L6
LOTLIEIS B ETHHenL_GBul LIebECauml alendWITeT Bl & OFuIeLH6M6T alleneTalTeD
pawh uBaup  alFalevds@deTr  oPwlLL LGl Lo LIguDIEh & 61Tl 601
AoLFOFWeL uUBPW HHBHMS SPWPSILGSHSH  eleuflsHeus W. Guige
SLAI. Bsamaa sl  a®m3IGsTe0 (factor hypothesis) ojebevg
Guigelen asmyenil &m3IGHTeL  (Bateson’s factor hypothesis) erem)
SIMPSHBLILIGH MBS Gul galelr  sMyewld  HHBICHTET MWL  LOFLIGD)
L FOFUIELH6T HDHHEWIL EH 6UMNBHENTS UMBLILGSHSLILBGH MBS

® LJLUMMISHG6TNTS  HlSHIPLD VOGS DI60e5LBEHHG6TCT  BHlaHIpLD
B FosFwevser (Intraallelic or allelic interactions)

*  LJLENISHEHEBMLCU  HIHPD  DILLH  DIeVESLBEHBBML Gl HlEIPLD
BHBID  DIVEVH  DIeLEELSHENTEVEVTSH  LOJTLIEMISHEHSHBmL G HlapLd
B Foswevser (interallelic or non-allelic interactions)
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LOyUGE L FOlFUIe0SH6IT

U el FOFUIeOSH6T

( ST GHHBG6T HISHIPLD ) 4 SIMLOATL MBI ETHS SlemLGu
B FOFUI60561T HapD BenL FOFUIEOHEI
(D1606060561T  DI6VLEVTS
LD L1001 b 3 (6Th b &blemL_ Bl
BBIPD e FOFUIGOSH6IT

~

(©1606560& (6THdbdlemL_Bul
BBHIPLD B FOFUIGLDHEIT)

\. J %

LOENBHSH6V/ Gnl_(p/ LIGLLOTLIGI)I

LDEDMBEHFH 6V 606VT B FOFUIGOSH6IT
BenL_F6FUIGLDH6IT

A 4

ﬁ QRMBIGHSHHETMD CHTLTLmL W BenL FOlFuIe0SHET \

) W euesHamw (Complete dominance)
dBSHHHT(h: OBLenL LOBEBID GLeML LILLTe0S STeUTHRIGHENT
Sb) (PUOMDUIBNG  QHIESSHETNLD

B) DMl QMRIGHHETNLD ) Goed eMmIGGHSH6TeNLD

I1. O®m6068  LOTLIGIDIH®H6NT

) PRIGHHHAMID CHTEL6V&H6IT

) RBRIGHHETMD  CBTe060 BH6T

®) BHubHmIE BTV HET

F)LITEOFTIHS ©BTeLedH6T 2 ) FIFF] OBTe060HET

Q. LI6OFnL (B S1606560&H6T j

OFUEDISG6MCG Bawd Qe Foswedser (Intragenic gene interactions)

o Gy LoJLigomlelsvl6iTer &\ 9|606560H (6TH B emL_GUL BemL_FOFUIeD
BOLOUBISBEH.  DFTaugH @61 BLSHFH60 DMWHSH DIVES6LBEHBHH ML G
(DSBS

BF SPEHHENIL BB 2 GIT6ML SIS
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(1) (PmWLWDBB PHIGHHEEMD (2) Benen @EBIGHSHEIM (3) L6LdL (b
9Ie0eSeLH6IT  (4) v  uemBemeT  GeuellILBSHHID  WFUSISHET  SLEIUI6T
LOTUEMISHHET HHPD BenL FOFUI0OHEHEHBT GLITHIOUTET 61(HHHISBTL (HHNTEGLD.

(PLWBB PRHIGSHDHHmD — SeolpT wyuamisssl (Incomplete dominance
- Non blending of genes) suiea)

o Hpumiimenia OQuBB  smw  sreugorts 2 eten  (RIRY)  Heuriy
eI BN DIhd  WwhHSTen (WOgmiederd seomum) — 4  0ewISHSHTEUTLD
GETEMD3 LoBEBT(H R&HFLIHTLIemeL] QuBs (R2R?) OleueiTemer
LDGVTHMOTUML U SHTW  SHTaUTHBHIL el  Heolly  Gauishs  Gurgd  (PpHev
&HNFFHHHUIL  BenehdleuliL eoJ&Hell  Oumm  seoliuiifl SHTGUTLD
9 (HRUTETSI. B glev &eolIL|ulif] LD6VLIT & 61Tl 60T LI6U6TL 160 B\
QuBGBTTHTILLO(HHSI GaumILi 1g(HLILII GBI $H5HH ). ©)&H60LL |
PRIGSSHAEM  CuBGprflear LBSHCHTBBHMmS GeuallLBheHSTo SenL LI L
piporer @enehFlalli] HBHms OCeuallLGHHFBH.  6leiGal WTOSHTMH WIS
9I6065em6L B BLILBHSHSLILL a)1606M60. B(HaUmd  H6LEV6VBEHLD  Fnl LTHF
Cgwedu (p @ewLl'L  Hipwrer  Qenehdeuli] BB  CaHTeipiuleiengl.
Beeumas  DIeLeSLHEHSH ML CwwTar  @enLuil (B  OFWeISE  (LPLMLOWIBD
PRGHHIMID 6Terilyl QUWIT.  (PHeL WHFFHHSH F1 HTeugmisemen o I sevllL]
CFuwIpTeL BTeWILTD WwaaFsheHuled Fo upsHCHmBm oBmid wyuamieTss
aldgmser @rewidGuo 1:2:1 o1 piUgs GHUILSHSEH. (UBHCHTBML
LewT] el&lgapd wruegmieuTds aldlgupd weopGw @Gy wrgdflums 1 RIRD:
2 RIR? : 3 R2R? ereotpiid o _6itenment)  DI606560&H61T  6Tellaild  LOTBM(LPLOGTNSIS
SHONSHUBIGLD  SHTMOMUILID OCHTLTFFWBB  Hestenoenwiu|d Gsmemt(Beieneot
aailmd  @Hlmha  BTD  SShEH  OBTETETeVTLD. LAM60 P60
QwewiLevlelr  HelHHIl  Uflded  aldh  HlemuenioTaSBal. BT EmTL_MLD
e FFhaHuied R opmid R?2 wjuamisset  seldait  Ufba  oBE3ID
wpICsiosmadd o LU GF dFeull, Genehdleauli], Gelstenen HiBHHeo 1:2:1
aaim  aldHHae0 LIGuTL|B6TT  BHTeitmIad) 63Tment. Rl 9606Se0  Flauliy
PBSHHBGHS STyewioner  OpTHW 2 BuHFH CFUISBSI. R?2  9j606560
GeueTemen BIBHIHBSHS SMgewions o 6tengl. R wmmid R2 woyugmieimeéssid
o] ppd GHoBayemL Ul OBTHEGHS STJenIons, Senehdlaulil] BB LDeVNTH
CrmBmialsdpal. B Rl R2  Geielm wruamibset CFihdha@InELITS
Qewieder GideT LMIbUfluis CdTeTend o mig Gl @ Wewihld Hrul
PphiseT  CHTaIBIeD, @JeWiLTD  Ww&HaFFhHHHuled @BenehFlauli] BHIB
eV HM6NS CHTHmIaT s ase.

PrGSSHaILWIEN] Ll MBpIs  SHeyLw  UnsGHTHMm  euensID
® (HeuTeuemd elelaliHd eleme@eurui?

wyugml  CeueliiLm enL  Sleneygm] Hleweouled  allemEHEVTLD. Bui60L]
mHlemeouieieiien QFLIOLIBLD SieveSs0d6l, & LIjdHsenms o eten Hewsouied (R?
RY) Seu Ppsdberear QFueoLBL OBTHmWE SFSHBSH.  GBUTBML W
SleveSevdeilesr B BHevseT (R2 R?2) #@g woimBsHIHIBGLULL  SIe0eS60HMTHS
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APP &

STUDY CENTRE
CHENNAI

Hahx Feally BHBHIABG Deudwiorer  OBTHemUI 26Tl THEG)6ISHE06M60.
aeiiBou  Glaueitemem MM eVTH6T  BHTeiTmI eT360T. SenL UL UBSHCHTBMLI
uewiLmen  @enehFlouli] OuUBB (pHed WEFFHHH  seolijuifluied (R R?) 50
FHIBHSH HTUIRIB6T OGFWOLUBD UISHmsd o BusHEH CFuis Senehdleauliy
Dps®mss  Compuelsainsl. Quggd  dealy  Bvsmss  CaTBBelHs
UBSCaHTBBSHMS) CUITEILTETHTE @eVemev.  E(H @PEIG DI6VE560SHMETL OB
Beveouled  Fauny Mmsdmssd  Cxmmmelss  100%  GFwedudld  LIHD
BxhremalILIBHBSI.

Bmem griGHHeamw (Codominance) (1:2:1)

e IBEILUILImenTey OBTMIL HTaUFHHe0 Sh DieLede0HEHD GO FLOUIGHH60
uemienl QeuellLBSHSHID WevB — @b 2 ulflufed LTBEIL UewiLe»LW  E)H
9I606560HEHLD BT FOWSHHeL Lewildenen OeauaflILBGSHBHID HHDaIBG ESenent
PRSSHHHN  6laiml  Gluif. dBHHISHT_(H: Sbedwmaled dleuliy wBEID
Oeueitemer  6VTH6NT, &FHT SifleuTeT augen  an3GLOTGHEenTLI6ET, L6 HiT 61T 60T
ABO 87155 eauens el HiTsHere0 IA 1oppid 1B oeveSevsen 1 ogLIgmIe 6ot
Bemewl PMHIGHHHTMD GILoeRIL 606 HeldHSHIl LIflHe0 alldlenuil LNeTuBBISBS.
Bmenl  PHGHHIMD  HTeUJHIB6T60 WestempLifilly  (electrophoresis)
oeoevg  Bipllflos  aumyuLgdled (Chromatography) ugsw seveva
LIGenGeumenmuil  QumpLsemenl! LIflHsnleuser cpeold Dengd  alenenaldsseuTLd.
dBHBIGHT(H: ST IwD 6O FlQuiTeld, Seummles  clpeold  LD&HEFFHSHS)
seoliuifuier @enLtw’t  wwuwib (amphiploid) &m OCuBEBITEETeT
allensL L SHBIH 66T 1O 6BTeoTT LI 1L T 6v1 eLPGULD L & @& 10U G &\
QuBGpmiseEph, GeaupulL  ulenl  Senmwliemer  (banding  pattern)
Gouelin®G &gl e seolIulifluled  @pmISlementhdh LML  SenLDLIL]
CeuefliuGH B Slmauseier ool uiflaeaieo  QuUBGBTTHemens  GuTaGn
Bl UTSHISEHLD STeuorLILIH a5 eT3er.

CuBCoTIHalea @55 UmiLlenenialeeen  LeDILGmeTL  GUBMIHLILSIL 6T,
omBpitl  uedilleenialleomer  LSHw  uewiy GBameimieugd  GBIULIL HHEHBSI.
(WPFHL  SFFHHLH  seolulfl  @gewiLmb  HFFHSHHUID LBHCHTBB
LBBID wIugy alélswrs 1:2:1 GuBBHUUSILD GBILIL SHHESHSH.

OQ=mevel oyugmisse (Lethal genes)

e “9 ulflensmssd GCasmevaVILD SBEIenL_Ul 160656V EMHSH G GsTe0aILD
JUgIbSeT el  Quw.” 1907-sub  sewi®h, E. umy  ereiuauy  GamedsV
LOJLIgIENe  eoeITLgrTae  (snapdragon) etems  syenigengerd  Fbpfenddleo

SMILPHSTT. DB @ @bBEIEG 0HTeL0 LJLINIBE 61(HHBHISSHTL L TGLD.
DLENYMTOTHHE0 CLPTBIEUNS HTAUJHISH6T 2 6IT6IT60T.

1. uFems BB OsrewiL L&D Fraugmsst. (CC)
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. LDEhFGIT BIBSHBHIL 651 GnlgUl LIGILD&TOUT RIS 6IT SHBmgeTUI(HH6eM6NTH
OCamenngmliLgTed Geualtlul LFmEF eveLH SHS HBD CuBm  yFlwm
SToUTHIS6T eeiLBalemer. (Cc)

. LFmFW BBOWBB GeusTener BBd STeugmiset (cC)

dFUmILImentey OUBB uUFD FHTaugmiseisd UMD CC eara,
SHsUmILImenIe] GUBB GeueTemeTs SHTEUTHIGATET LOFLGDIIMSUID CC 616T6|LD
9 _6I6NG).

sflwr - Hreugmiseier wrUaaTesd Cc Q&G iD. Bemel UFMF  OBMID
Oloueitemem HIBID OCFHTEWIL  HTOUTHIHENTS 2 6iener. @QH LFluIm  SHTEUTRISHENT
® UILTHGD GSIWILAD  1HFFhHHHHeMe0  LUBHCHTHBMeuenSUl  LOBBID
wrugmieuemnsl aldsnsamms 1:2:1 ous (epGw 1 uFems (CC) : 2 syflwr
(Cc) : 1 Geusltemen (cC) o _6ioNgl. Y660  GloUGTENGT  HTEUTHIB6IT LIFHF
BFBUWBSIELILSTE0, SieeudenTed eump  Sulieomoed  CUTSBEI. 160160
BUewiLmTD  1&HFFHHHUNST  alHHD IBBIBD  1:22 @b  aldlgHdHde0
9 _GiTeNg). Belumauled @55 @OBMEG  LOJUIMTSSD  OBTEwIL  (CC)
OCameLeLLILIBGSBSI.

(PWRUSBID PRI DIEV6VSHI (PIPUSBID PBEIG CBTe0ed DleLeSeLHM6N  GILIBM®
o WlflearsFHer  leveleudeiT  GBTeLel  JLIEMIGHENTS SIS Siemel
® WILTHGWD  DJewiLmD  HFFHSSH Ul  JLUIITSES oIS HLOTEIS
WwoBCw 2:1 Slevevgl 1:2 HHdH STewLILIHE T3l

ueouemiysenm  (Pleiotropy) - @@ &ef jugp, UM LRSS BISMm6NS
BLSIID BBP6| BBIUTGSLD.

LeoLIeTLS Bl SHeilenouled, SHNOWM(h  LOJLIGmIeITETSH  LisvLiewiLdenen @y
Cprogled  sLEUUGSFH o uifloisdar  UBSEITHBBL LB
SIOTONHHBSHI.  E66UmS LOJLIG| LIGOLIGWTL|HTnBIHH6TeNIDS OIS T6wIL  LOFLIGH)
TRBOSHLILGBHMBGH.  CLOGRIL 6O LeOLIGHILSInBl6T (PHBUISHHIHMHH HH
ulLmenld  STeuy  (ewugld  FlewLeud)  Cangemenseied  HeWILMIHST].
UL meiufled oagm  106VJ&H6T, LpLL alledddel LOB@ID SeHe0  DIFHH6IT6E0
OILT LeTeM®e GBTewiL  LIGWILSM6NUeDL UL  SHTeoUTHend 6leueiTensT LDV HET,
Geouelipfiw HBweLW  alensHHel, LeTeleaBns &amev DFFH HUIIBnBDH
OamemiL Lev ulLmenld SHTeurmasCam®h seolipd QFuIsBUTH, BB CLP6IDI
LIGWTLSB@EBLD eienm  LoJLemielenTed Lmgbufluiomalagdd SemiLShSTT.  cLpeiml
LewTLSamBIBeHD @67 @b Juaieledl @mIG BB @BHWmIE Dl606060SH6N
epeold  SLGUUGSSLILL(BL  ungbufluioteugl OFflw aubs .  IbhSHHISSTL (b:
&3] Slfleuter Cgmens.

LOYLIgRDIcH &(6TH b emL_BLLl BB PLD B FOFWeOH6IT (Intergenic  gene
interactions)
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o PRGHFHEMD wampshHeo urpbufud  (Dominanct Epistasis — @f
BevHBeeTen @  LoJuUamlelel  E4h  SleveSeudeiT  BGaubmm(m  @evdalevieiTen
wyugmieleT  SleLeSeLHEHL AT AL FoFwied  Uflbgl, uewiy  Geuefllium®
SHHSBLILBUSBEGH DI6V6VSI wmg;a%&,lju@mg,m@ wangng,g,eu urrgwu;ﬂuJLD eT6OI
Gy  GeleuTy MBSGD ILEDI PBIGHSEEID  LBSHH60 umybuflwib
aeiuGdma.  uewiy GeuefiliuTGsemen HHHGD WILUED @BHGSGLD  OFLIGE)
(epistatic) etemid, BSSILGLD USLIBGTW LOFLIED LOEMBESSLILLL  LOFLIGD
(hypostatic) e@Bd  SiEWWPSHBLILIBS STBE. Bbs O  JLEDIGBH6Te0
Olevedeudell  CFIHFH(HBGHWD  Hlemeouled  DMBHGWD  FUadIeleT  LewGL
CeuefiliuBaBEI.

yaonl sl BBTas @Blg Dlveded "W Gealsiens BBs safldb@d, @BRIG
9levee0 W’ BB wl Halb@Gb sryemiordps. W ol0eelsr GaueiTenert
BB grAWD ‘W 960esela sall HBHme @BHHUID 2 _6Tengl.  BOMTIH
LMBHBLILL L Dleveled ‘G’ wehFel Halldb@GD, DIHET WOBHBLILL L D606V
‘G’ wehaeT salE@h, BHT POEG SeveSed ‘g LFMFDH  SHalldEGLD
STTEILDTEGID. (PH6L DML SHFHe0 GleueiTenen BB @BEISUID, EF6wrL LD
SIMWAILHFH60 DEHF6T HWID LFNFHEG @RIBUID 2 6Ternl. GleueiTemert
ppsseiuler wyutdésd  WWgg-enw  wehgel  Hinsseiule  OIUTSSD
wWwWGG o _Lem seolipsd QFUIBmed (pHev Wwaa&ahddl  (F1) sreaugmseisd
Qeustemer HIBd el Geumi' L seotiuilfl (WwGg)-wp Carempidipa..  Fi
G’ L &60lI]  FHTeurmiseied Seolisd GauubCurg Fo  @miguled 12
Oeueitemem: 3 EhFeT: 1 UFemF 6B LUBHCHTBM aldHH(penL Ul HelHeNTH S
CaHTIIBIFBSI.

BHGL  SleveSsosenmaaeieon  W-auterg ‘G wBpid ‘g, Geusiensnsds,
QEISIUD, LDEHFET DIVVGHI LFNFHEG LOMBHIHID  STeILILIBLD. 25D
&B(HEEML_LI QBBEIGID WW LD LIGTDI6UIT &b B BIEB 61T (4/16) 6TGHT(3
eTEmTENNHMBUTEUTET  HIBEIGEMET  QUPBIGD. @Il BB WWEE LUFmF
soleow  (1/16) euprigL. sraugmiseied ‘G’ aaild 1OJUTHSHID  OBTeuT
(WwGg oieoe0g1 WwGG) wehaet seflenwt (3/16) aupmigLd.

LFUEDINIBETE SEVVGH DI6VSLBEHHHML B BB BenL FOFUIEOH6IT

F, mﬂaé]g,w
DFLEH @6OL FOFUI6D TBSBHIBHT_ (B UpSHCHTHB
&b

(LPLDEMLOGILIMIT LFmLIedlerd £Q60TLIT aleor | 1:2:1
PHGSSTDLD (SUbF0pSTemy)  Wweofleir  Blmid
GOSIMLILJTHeT  evfledl  [HIBLD
(Speingemyead Fmpslenid)

Bmen PRGSO | pafigisaiss ABO Brssame
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LOJUEIGSEDEHG SmLBW Hevevgl Dlevelevser  SeveuTHuBPBEG Sen G
BHEWD B FoFuied

oM.

LOMBSHH0 BenL FoFuIed IBSHHIBHTL (B F, al& LD
LBSGHTBD
all&FLb

PG WwoBsH (Dominant CSasn@L pFemiluller seofl 12:3:1
epistasis) BIpLD

ebnIEG wompsse (Recessive | bsilgengend — Sipler 9.3:4
epistasis) oeufledr Bimid

@19l LOTLIEISHHEHL 60T | L Felulledr 6ol eulgeLD 9:6:1
gl elemerey (Guplicate
genes  with  cumulative
effect)

BTl LOJLIGIIEH 6T | 6oL ILL] LI L_Teof]
(complementary genes) L6Ofl6dT  [BIMLD

HI6M6u0T LOJLIGISH6IT | LDESHTF Gamen
(Supplementary genes) ellenguilei BIBLD

oL  GFub  JUEDIBSeT | Obed SHTeuy  Eemevulledr
(inhibitor genes) BB

@yl 19l  LDTLIG)IEH 61T alengujenym QUQAILD
(60Tl 6ot QUIQEILD)
ALTNIN) () LIiT6ro
GaL1F6v6VIT- LIF&FT
LTeYOGL mflerd

uevsmyemiwl umybuflund - Gamglenouied ueOIUE UMTbUfwD (alemsuens
Bipb) — Polygenic inheritance in Wheat (Kernel colour)

LeologLeml  LmFbufluid - Le0Geuml  LDFLIGISSH6NT GgLLTEF GFbha b
LewienLish  &SL(BLILGSHHISH6L.

om o ulflergdHer U  JUEIGHET  @etpl  GFIHEH @b Ll
SIOTONHGWD  (pemBHGL  LedFUam  LmFuflund  elerm  Guuwl. BmI&H5SH
OaTLT  uewiyseiesr  umybUflw  elenSamiBeT  OLDEWIL V6T 68 B ErHL 65T
QUL (B alensasliIlBaBaEI.

ovaiLer  BTBSH SHTaugaiweonieh] H. mevger - anfed (1909) Gsmgiemnio
alemsuemmEeied Suiemeal BHehsHs DuumgbuflugHms alensbsle]. almd
BPBD &0  wJuanidseNer  @h  DleLeSe0dHeNTe0 S BLILIGSHSHLILBS 36T,
o alewsuens BB GelsTeneT HBHHMBEG @HIGHHHMID OHTEHIL Sl

@] smw Feully BBID GeueTeneT BIBmIGm6NL GUBB B HTEUTHISHM6TD
seolIpF CQswimny. oILT Feaull] aldsummsste wrUapeTssd R R Ry
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Ry aieviaid, OaueTenenbiB  alenHUNBSHBTRT  DJLGDIAITHSID T1 T1 T2 T2 6160T6)|D
Bmhaer.  (WeHed WwaaFFHHHUled (F1) hswrer ey BHp elogzumns Ri
r1 Ro 1o o163 WojLIgmiauTsssHHed OQUBLILLL G  (WHev WwaeyFabsBuler (Fq)
Gargiewing sSraugmiser Ri Ry, Ri 1, 11 Ry, 11 12 a1iB  Breii®  euens
CalS paemen  CHmTBBIaT&HH6T. BIewILmD &6 FFHSHA U6 (F2)
Fraugmibeisy o eem R wyuamisbse elemienibansuiesr ool uled el
PpHHer SHalyd HwTeniHaLILBGHBS.

Breid R woyugmisset @b oIy el alengulems BHBsHomsub, perm R
OJLEISH6T 10FTer — ST Fany elmsums BBHmpuld, Syewd R
yUeEIGH6T  WsTer el alemdulems HBHmSUWD, @ R wyuam
BBsvameyr  Foull] alwswmB FiBHmSUD CHTBmIelsdeamer. R wrusm
BeveuTenld GlaleTeneT aleNHUDBUITES 2 6ITeNG.

R wjugm 05160y (wenpuiled Heuliy alemzujems BB CaHTam o2 HadmEl.
@aleumm  aumad  LBSHCHTBBSHmSWD,  Feul]  HBSIHer  GEFpleysel
OHTLIUUGSHSHS S SHGWD 6UmTULLD 1Dl  6UIQeUSHEHD  DIEWLDHI) (HBG)LD.
LUBSCHTBMBL  LIewILH6T& LITaued (Lpenmenu! alendb@ld UL LTS BFH 2 6iTengl.
LeoTUe UMTUFWSHBES TBSHHSHT._BHeNTSH LoedlHeoledt © wigid, GHmev
BB gFweuBple  uMFUflWSmBHS  GSBILLIL 60TLD. BILICWTLH6T  eLpesT
OCeouaiGouml aUemS LOFLIEDIHHETET  DIGL6V6VSHENTEL ST LOT6 &L ILIHE 6AIm360T.

pigey

® Hlovgal - aged Ule] CFUIH WFUEISDHET LlenenilLBslhobsalevemev. il
FTIITBI eI BHLD6ML 8560113601,

o Gargimo aldSUMB HBHMSH cPOIBTEUSH  WLILEDIQID  HIiTeRuISS B
aeilend Lledtenr] SITUIFFWLITENTH6T Sl BIHSHN.  CSIBI HelHdH Senent
SIeVeSe0E6T BhFH almBHulemB HBHHe0 UREG OCBTeTdamer.  HeoF6r-aded
Fo ghapadulsd UBsHBhmmm  euemswid 63 Heauly : 1 GeueiteneT  eTemeyLb,
LOTLIEmIGNTSS 6UenSWID 1: 6 : 15 : 20 : 15 : 6 : 1 eleieylD 2 _616NG| 6T60Iml
ST MI[H 60T .

Gom@Iii L waseflelhhgk  Heogar-aned  GBILLIL(BeTem &6l
urgibuflwib Gargiemo alengummulled (Herelled) OFHeTLL alleenev.

BrewiLmb waaFabsHulsd (Fo) oids senalsd BBCapILTGS6T alansujms
BB&HHe0 ST LS. BeBE S ST GHILD LOT 1G85 6111 63T
SN HOSTHMIGHH0 LBBID  BIGFTEme HmL GLBICHWITGSLD. LOBOBTH
FTLFAWTSS H0HHO UMIDOLFwSHHD OuBCBTHmLW LBSHCHTBBHIS6NTTS
OILT deuly wBmib GeusTenem HMBWD WewiBD EFwILMD LD&H6FFHSHH U0
®eveumioed GUTETH.  HLFHEVT6L LOTLEMISH6T6L  eTalaldhd SO  MLIL TGV
UBSCaTBmHHL L BOL  GFHeTUL LG Ue0  LOJLIGD  E)emeunt&erTedt
QL GOWTHs  almeneuted  GCamgiemo  aldduwemm  HBsHHed  LevGeum
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PpFFTwevHeT CHTaimSBa. Sleu] HHBHICHTallenig &m DiewaL HibEHLD
LTS Qenewihd CHTHMID allendHuiens HiBHMSHSH CHTHmIa 6.

&CmBLBzmd Heljhs umbuflub (Extra Chromosomal Inheritance)
ovevg e La®p SHalfdbs  umgbuflud  (Extra Nuclear inheritance)
(g CLmienmmab amibe umpbufiunbd - Cytoplasmic Inheritance)

e DNA oaeamg 2 cosenmmaiuwl JLIWLIED  (LPe0SHImMBTEGLD. o I &(HalevleiTer

&CymGLoTBamibsefled  SIMIDBHGI6NTEN  OFLIeISH6T  GCLoewi 6wl  UTFDLIfWSmSLl
LNeaTLIMB3mI45 6313 60T. ST  Flov  LeWILSH6T — LUSMIGNGSD  DI6060SDI
emiol” GLmameutL fluwimeiled 9 eiler LD LIG0)IE & 61TTEV BieussSUILGSBSI.
@pHsbe]  WFY FIre  umFibuflub 9eveugdl 2 Lam SHalfsdHd  umybuifluib
(Extra Nuclear Inheritance) si@niugampg. Ba Gewi el SHoHHeuSHHBE
SIIUTBULL @@  umgbuflul 6B WTGLD. Ao  engl GLmlienms
® _ mILIL|H6TTE0T LGB 6001 BRI 61T LOBMILD emLoL_BLTHTeuTIfIUImIH 61T
umpbuflwg e sTESssLSHsenms (inheritance vectors) GawedLIBGasT36T.
aeiGey @z g Bumienmad  FThHs  umgbUflub (Cytoplasmic
inheritance) o@D  SIMPEHLILBSBSI. BbsHF ol CLmienng  Hiewt
o miiseflevsien LlenmedGoreleaisGen  (Plasmogenes) @uumgoufluid Hloipd
SMJEWILOTS 2 6IT60l.

uamisewia umwuflud (Chloroplast inheritance)

e 4 enlld SHTOUTID 6IGIB b WHITHJ HTAFHHe0 Emauensd Geumiil L

BBIPDOLU  BenevsHelT  STILLGSGBR.  Dewed DI JUFMHF  B6n60U|enL U
STAUIEIG6T, OBBID Geuelifiw LFmE BemeowmL Ul SHTOUTEIGET. DL LFODF
Beme0  OBTEWIL  (DLewl) HTUTHH T  LSJhHIEIGEmen Oeuefipfil LFenF B
BeneouenL ! (OLew) HTeuFHSHleT Gevd (Wigulled SeulIBF Gguwiujd Gurgi,
OCeueliTuFens BDemevOBTERIL.  (DL6wT) HTOUTHSHET  DBIHSHIBHEMET DL
uFedgd BB  GemeowemLuwl (Cuew) FHTOUTHIHET GH6VEH  (PIQUTed  HeVLILBEF
CQzuwigb  Gumrgib, WHeO LHFFHSHSH SHTaUTd, GLoewedlul  OFLIUIED
S HBUHHeg @Cr euemad Uil GeueliliuGsHsh Geuewi(BLd.

S6OTTEV 8360160 (LPSH6V D& FFHSHI) Goumiun’ L LI630TL |G 606TT
CeuefiliuB s g et. ® s Jugy &gl QuUewT SHTaUFSHHET  LIGimigemi s
wyueml  FIha @uunrbuflud  Bewals  BeCGaumLmgBE&Gd  STTeILoTS
o aitengl. ooy FHTeT BHouend Heolllgvd GuewT HTeuFHIHler  LiewrGL
GeueliuBalement.

Suumgbuflund o U s@malldl Ul  FTJHSHHEV6V. QueRT  HTeuydhaHlest
LGMmISemNS OJUs QSHBGdH STJe0IONS 2 6fTendl.  Joleemied GG SHTeUFLD
&(H6Y M1 &H6VI60T Gung & BLmienTa&HemSHU|LD, &)\,600T SHTeUTHISH6IT6L
o I &(HenaUULD QULPRIG B DS Lol G amessmgifiuim umybLfluib
(Mitochondrial inheritance)
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* (WS HFCFToNG I 60T (QFmyssLD AUGLSIT) 1,601 D6V (H & SH6TEMLD
ool GLmamemngflum — umbufwsHBE @k  FABhES  dBhHHISBTLTGLD.
grulledr el ueILTE &bHFH 6w L6V (hGHSHeTenD  LITFLDLIFIULILDDL SIBEI.
BaBed  smyeuioter  wyuaml ol CLrsrem flwmiseisr DNA-ailsd
STEILILI(HE5 63TMB60T.

BHFITUTSHFH60 B HoUmBH6T 2 _6iTeNedl.  &IBl Suieoumer  engLl GLmillenmaid
Qummp  (N) euermomer LW SHTeugd, LBOBTEH BuisouBy el GLmLlenmeid
OuBs (S) WG oW SHTeuJd.  SHHWHST®T SHTeuFsHansll GuTeiCn
Guom@ii L UTFbUWwgS & eIld ufliormBme &6VLIL| LOT@ILITL 6mL
CeouelliIuBHHISH MBS

Wgmedend ggevrLimalled LeUBBpenLW Geneouler UBSCHTHME euemdBWISHSHBEST6T
cPLEBID SjgliLienL_uieomer eiemaaid

* FIMITOLHHID  DLEWIDEVL (HHHATMSHSTRT  wFL GLmilentd  woJeufll  Uev
STeUImIB6Te0  @BUUSTSS SIS BeTengl. Deoumpled  Sye001
LD6VL_(HSHSHTEmLD, ® L& LOBWILD g GLmienTs LD L1085 & 6111 63T
QFweOLITL L T60 SIIOTN HBLILBH MBS, QUTHIAITS Byewi(H UMD
gl CLmilenmamsen  N(Qweb) wB@Id S (el (B)  STew LB T3
B eumnsleor LDTLIGH)IE 61T amLol GLmamemngfluimisberfied HTE0TLILIH &) 65TN360T.
BDuBEpIL T aueTHGHeembenul 156 Bh@ID (Rf) wruemissend o 1 smaled
SHTEOTLILI(H & G5TA360T. ® L& SMWwhd WIUuameuTd B o e6renGurgenid
SHNH0HSH HAWTS Db Lewi] 6lenSuid  GeuellliLibhdHIe15 606m60.
aaBau  Rf wyuemisbser  alendhdaienwent GO 15 CLBHGHD  Heenio
O BTEmIL_6M6l. oemed el BF gl Gumienmad  (S) eGuTgID  SyewT
LOGVL_ (hSHSHOIGNDHEGHE BITJEWILDTS 2 GiT6ISI.

aFeored @uisol] (N) wBpid weo' @ (S) gl CGLmienms euenseml, (LpenmGu
rirf wBpd RIRf eem  wyuem 5sHMS 2 1 EHaled QUBB  HTEUTBIGET
QUENTIOTE  LDBJHSBIBMET 2 BLSHS QFWIsCUTHID, eVl (B (S)
ol BLmienmF  euemevenws, rfrf eediB WOFUED SLEBHHILST GUBB  SHTeUTID
LW 06V (hS HTeUJmIG6NTHEe © _siTere.

g CLmilenms yLeuld SI6wILO60L (HSHEHTENLD

o (g Iog S & eraiugl 2 ulfleefler UB Siewwliled gmBuU@BLD LOTHBBLOTEGD. @
o uflflulled wev UIFlewITID OTBBHRISEHHGL LNevTeor], SIS L LWL ey,
Wewiho Sieueyuifluiled GCHmeiipid mHaswalBg wWaiogy WEdl  eem  Guuif.
UBSCaHTBBL uewi] ¢ o ulflwed uflewmo Babalenmed WwewmbHS CUTHeID,
91581 DNA-aled 91z wempungl, weamméhalill L IofLamibsenTs  QmiLcs
BFHBGHD BTTMIOTGLD. DNA-aled @bs wwJuam eaiflend OQFUIEOLL TS
Bleveouled 2 eitengl. SbHmeoulBeBu U  FheHHdefler  orLIew
OapTmdWHHL Bemal CHTLIHH IhHHF CFLLILIBSGIB.  GHTEUHI Q(H
SHmeou(pemm 2 ulfluled @g OFweouBD WwIuaDeTs  LTBILGUTH  MBHS
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STUDY CENTRE

uewi] LewiBD  OeueMiLBGSBSI. aeiGal  FHTT @& (WHIOTY LS eTeur
SIMLPSHBLILIGH MBS SToaugmiseiled MHepD (WwaHIoyy B FéE efiGradud
ewLIBGVT  GlFeVsVTRIED LITeVleTl OLIHSBMLUID Lewi SHlhbusd GCHTeirmigHs0
QH FBHS TBSHHISHHTLLTGLD.
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12 b UGy — STeugaiulsd

VG — 3
GCymBLom@amd ©NgliLienL_uleomer LIMFLOLIFIWLILD

urgufwgHnerer GGrmGwr@smbd GCsm um@p

e G.J Owewed (1865) U Lmewl SHTOUTHHD [HEIG  UMTUIMISBLILIL L
uewtyserflest LTFbUfwWD @WNSHHIS Sl pule] CFUISTT. Serme0 LevGeuml
&BITTJ 6301 RIS 61T 636V 1900-1b S,6001(H QUM Slovifleot (w6l
SIMSHJSSILLalevenev. ceiiml  Silalweoplehisae (19 Geuflerd,  SHMFeiTerd
BEID CeTond) HelldHenwmsd, uTFuflwll UmseT GHBlsE CILewmT edesr
(PYaHemeT  BISLUIe| OFUISHe. HIWICmITEGHH60 gMBULL  (LPeTGarmBLD
SMyenioTsll Le0Gaml 601F6060UID 6UELIBTHENMTE0 GlF6d LG SLITWLLLL S
Bz alemeneutd o Uamalaiell  (nucleus) 2 _eften  SJeWLOLILE6IT
seuiLBwiLl L gl. Qwuujism (eukaryotic) Ggevsefled OQged  LGLiLler
Gurgl Cxpmemid L1y euige Semiliser &8rmGrGambaser (chromosomes)
(smwib  gmmIeuSeITed 2 MUICHTHE EUIGID  6U6EDIENT L GURIGET) 616Nl
SIMPSSLILIBLD.  (LpIPedWTer & SiliumL & 0a51&ae GCmGrGambasemern
OQamewiperen o ulfleosdneg Smwigw o ulfl (diploid) eeim Guuiy. e,
eaTLgFfwmer  smer Gure DNA eweu Gasmewi o &CrnGm@amided
WyuemISHeT  grmen  ChICHTL 1960 DIBHD  mauHHTBOUTEL  SIHLOHSHIENTENTET.
@6lOeur(h WU GCITCLTCETIN HHISEO0HHH @ Dimwall SHmsHLl
(locus) OuBBieTeNEl. Ob&G WJLEIGSHET WLILOL LFOTBBG  DI0GHHNTGLD.
Qeniedlw  sngenildeT (LyuaISHer) GCITGTCamied @ @MU L
Bzl GuBBGILCsTE @ Smedwpepuiledhbdl  LBEBTH
SHMO(PMBEHGL  UWILB6T — SLSHHIUBGHBH  eidiensHd  GHCrmGomGamib
SlgliuemLuleomest LMbUfluid Camur@® FnmISBSEI.

GCymBnB@amb CamuT® euenyFSFlullest euyeLTHI

o umybufwsSHBater  GHCImGrGambd GasmumliyB@&dh OHTLILLW (PSSl
OFeveluIed HeTBHLIGLILEH6T SO OBTHSHHLILIL (H6IT6r6T.

e alevCamevld grdHerd  (1886)  eleileu] @b  OF60e0leD  STERILILIBLD
&CymGon@ambaBer  LMFLUAWN  UMISmeTH S HBHIUSBGHS — HJEIILD
aaiilemd  GeueMuil L.

Gromest” G moIoi] (1901) 61GOTLIGUT &CymBon@ambasenTeg) S HS
B HENTS  DIMHSIGTNH 610N SH  (PSHA(PDBUWTHS  SH(HBH I,
Gueuidb  HTUIL LOHBSH OuBLi’ L GCrmBun@amibsemnld, HHmSHUIL LO(HHIS
Qupi’ L. GGITCLTGasmbaEmDd GHemed uGLler Gurgkl WL B  Eenewnt
Gaifaletient eleuioYld (P96 CFUISHT].

T. GunGBeaufl (1902) &HCymGTGFTIDHGT  LOFLIILIGHILIBMET 2 6ITeNL S
wriwg  Hwnelsmen  HaesH0sH  OaTani(helendl  618IB  Fniens
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SIS Boguitb urgbuflwsgmetear  GGTGuwrGamd  Camliun®
® (HUTHD SHTJENIOTHS HBLPHSHT].

e WS, giLear (1902) ez Ronid  SOfdHs  womewian] Gl (Haberieot
o mHauTdsaSHer Gurgk mawpbd GCrmGLrGambsels GFweOLTHSEHHSLD,
Qewt_edwl  STenldHEhdGH RenL G BB  STailLbameSdh SHeonGul
dBSHBIS FnmlerT].

glrer  wpmb  BumGeufl  (1903) umpbuflwseHmater  GCrmGLTEGaTD
Gamum1genentd SHo HSHeWITS (LPGTTEN 61 5 FH 60T . FLL_6v1 6TEUTLIGUTT
&CymGonBambseiler  selbHIl  LUflgeler  &moHHIbHmen  Goexwiedlul
CaTeTenasaCamB  BmenidsT]. &g  utjbufwusgdBatar  GHCrmGurGamb
CaT uT® eTeiml DIMPSBLILIL L F).

umguflwggdbarer GGrmGumGambd Csmum iger Hpriiweduseir

OaTLyFfwrenr G0 UGl (emwolLTdlerd) eweold  e@h @ ulliflenrd e
o LevF Ogevsmeanmeaigl, &SmIpLenL (zygote) OFe0alel(hhg 2 (HheuT&Bgl.
Ameusel  Arenih @655 GCImGrGsmd PTG HBMmend  CoTamIBeTENSI.
Bgl0 9 GeTeg o CUBCBTILVIEHSID (Hbm aid), PHEBTEY
Quewt  GUBCBTALOMBSHID (HTW  euf) OuplulLemeu. @bhs Erewi(
GCymGnGambseEnd Csibal @dHHmse; GEITGLTGsTbasmen (Homologous

pair) 2 _(heursES&mal.

@7 o ulflearbaler  eumbdmdsF  Spmdl  (wepeugid  GCImGrGamibselt
SIMUBATET HSHBHEATMOMUISH HHH MUHDHIDH ©SHT6TH BT

aleurm  GCrmGurGasmupd GBI L wFwgh  HITENSHET  DIEL6LS
Qewiedwl  sTyeniidemen  IhHHF OCFOSGIBH. BSbsTTeniber HBEUTH
LJLEISS6T (genes) ererds GBILLILLLIG&eTser.

Cx0 Bpxoflest o (HouTdsHHer Burg  (Wwrnded)  GGymGom@amibserfied
Qaweoun@Bameir  GGmBTGamibseflest 165 IOFLENISHHET  DIGLEVFHI  HITT6U0T BN
ST ILBHH MBS 61613 2_ewienoenl] 2 BIHILGSHHS MBS

umpibuflwsFberer GGImeLmGambd Camum e LFHT6y

o 600OBMIFIGVID o G6iT6r SIlawIe0m EhT H6TT6V © &G UM 19MB&sTest
o1& TLOGHMBLITEOT &(HHBHIHSH6I aleuTSHeHULLL Sl SmULlanib BbsH
aloursomergdl  SToed  amenil.  Gwomser (1910)  ereueugmed  HGITGaHT. .Le0m

GeuBarTaTerdl§ (2Nn=8) eleiB Pl FAuled GBOsTeTeniiul L Syuie e

epevld @mIHWTss CFHeley GUBBEH. SbHFHL ULLEFF Ul euTDbnS SipB
Oreni(h  QUTIRISEHHG6T (PaUmL SHBHl. BFHe0 Faull] levevgd GleusiTener

PBs  HNIBEHEHBTON  HeLeV6LH6T  X-GBImBomGamiiesd  SIMIOHSHICTENS).
LAY DIFHBEG Gementwimer yuUaml Y-G&CrmGonGamiied SmemtliLi(heIs)s06m60
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aeipib O flalshaty. e Guewt LWILFHuled Hewisalal HBSHBHBSHTe0n
wIueINIBG & Dle0e0e0H6NT STeTILBSHeiper. 6% &Fwwd et Ll
LFAUTd @m oeSed W BCL  CuBmsTNE. @HS I (LPIQeSHET
(gD  Gemed UGl  GFweoumigesr  Gurgdl X oBmd Y
&CymGonBambsefler GFweoLTBHeT DigliienL uIBsBuw siemiopHHieTener. 9IG%H
Gumed DEHhFET BB o L0 IBBID  ewenTFS GOl  FBGHBEHEHBTE
wruegmibsenr  X-&8rmBuonG@ambset  aunfuinasBal  HLSHSILGDH@mr. Db
SLU16)|BH 61T 60T (LI &Y SH6IT LD LI 600)| b & 61T GIE EEEER Y SHT60T
SIMLOHSI6ITET 60T 61631 BH(HHNDH AUSIGITSH HF HSBSI. LIT6V
&CymGonBambsEpHL 66T Denewihdl LlemewiliBm  OJUEmISS6T  LITeD  LNen6wrlL
(sex linkage) elaipI SiMPESLILIGS SHTBET.

wyugidbser oBEID &8ImBwrCambsefler GFwsbLTHEBEHESmLCw UILIG

QuTgIauTs (h Fmnsleorgs g 6ot SDINANHHIF CFe0B61IuID o _6lTer
&CImGTBambsailal  GIOTHSH cTenlenHend HIENELWITHIH! 6Tl EHUSTLD
BIBBTewnged GFe060UIed 6IGLIBTHENMTL 2 mIg OFUIWNILLL S @ S(HLoQUl
(diploid) Ouuysm OFd @rewid @wiwsd 0sTeg (haploid sets)
&CImGLTBambsmensd OETami(Betondl. B He0 2 6N Ih CHTGHIH eelbeuT(H
QuUBBETALWBHE  OuUBLUGHBEH. @F o ulflulsr SmarssH 2 LeoF
OQgeva@Epd @Cr euemawTer WJLUaM Hllsmerd (genetic complement)
CaremiBeiener. @GHaimBev UGLLIar Curgl, &CrmGur@smbsefler GaweOLTHSB6N
QewiLeVlelr CameiTenddmen HIHLILILGHTH Lo (HLosvevToed UTFbUfluid uBmiw
L|SI6DLOWITET IOBMILD LOTBILL L. &(HHSHBM6NL LB 2 Ha|HBGI.

QoewTLedlwl smyewilae6it &CymCGor@ambaseaier GFweoLTBSH6IT
RH BTeniuler 9l6060e0&H6l | &HCTTELTCFTIDES EHLD B enertiTHBel
BenentuiTdGal  B(HEBHELD. B(HHGLD.

(L ITMCE: 2 BuSHFHUlen | Geiped UGLLIaT CuTgl  @SHHlemaey
Gurrg 5D BmId | GGyrGon@amibaet Liflsleer.
Goumiun’ L
91606060&H6M6NTU|6ML_LLI
Hyeuonla6l LNl slevtment.
OLo6woTL_dluLl SMJeniHen | GaOmeL  UGUISICUTEH  @HFHlemaey
gwoneddh S  flw | GCrmGurg@ambsetr  gwiomsll LNl
(LpiguLD. (LpiguLD. SHETE0 2Cy
&CymGLoT@amiled o sitenm  LleneuorliLmm
LOTLEDIGSHET  QUPSHBLOTHS — HelHBIL
L7if 61185 606m6v

&CymBnB@smb oB@ID wWFug GFweouTh — @F eLILIB

Gge0 uEUler (@amBed uly) GCurgd pewb  GCITCLrGambsser e
QFweoLTBEH6T LB (WHHUWIS FnmIseT LleTalHIOTm).
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RHIHMF6 &CymGLomBamibaserfien 916060605 61T 65T LOTLIGTDIOU6D BUILD
(genotype) oipBosar @®d GIUILL  owall5HC6W 2 _seg
(A/a)

GapeL  uGLIsT el Blenevuied e ST Bleweouled  @elleum(h
&CymGonBampdb @yl wjb Gurgl  eelCeuT(h DI6L6e060HEHD B
bHeLBMH (AA / aa) wLIRHEDBIL @IGaTH  SI6LeSID @
&CymGioigl 6d (chromatid) smewriLGLD.

Sl .Cuerd  1-60  @dhHamga] GCITGLTGaTbHeT LIflouspest cpsold &
Gaupi L oevelevmenmas (AA) wBmid (aa) LIflgHevenL &l6mse.

Gamed  UGLler et .Buerd Il-e0 @sFHmga)  GHGImGTGaFTIbSHE 6
FCarafl  @Cymomgl sem  Lfl@leiimer. elaiGau  @alGeutr  CFUIGFLID
Ga15) @b ueLIBETEr @0 Develene (LDJUaDI) 1GSHSHE OFLSBSI

(A), (A), (@) wBBID ().

o _uiiflestmsigsei &CymGon@amibas 61l eir
elemIemibend (2n)

1262

ST IEE)) Gy 6vof]
(@.".11CwiIn&GenmaID)

&S MTEUT6D Gy 6uofl 216
(FIFLLLD)

WUl Qaamuir 22
SIFTLILTL1Ferd 10
&(HLDL| 80
SLIe 34
SIflF 24
® _(IHeDeNTdh  HIPHIF, 48
D& HTFGFT6ILD 20
OWUMBIGSTUILD 16
GamiGeomuimiLIerd 4
&Byeniledlerd

o gFmoed amewi wmjser (Thomas Hunt Morgan - 1933)  ereireuy
urgibuflwsded GGrmGonGambseiesr umiE uBPw  SeIBHLIQLILBEHHSTS
WhHSSHID FTHSH SHlewBshaTer ChTuUsd Lflengll OLMMBT].

Wenewriiy (Linkage)

o o o ulfleidder SellULL LemILSm6eNS HITaNdH@GD JUamISH6T DIBHHSD
HMO(WmBEGDH  GHCITBITCaTbHeNTe0  IBHHF  OFevLLILBHBIMBET. LIV
QUEMBWITET LIWTILB@HHGHS SHMJenioTet wFUamibseT @61 @&CrmGur@amiolGsom
oloevdl  Caupi' L GGrmGor@ambsaiGeor  SiMH S (HEBHeoTD.  Geumui L
&CymGLoTBambseailed SIMWHHHEHGID OJLEDIOITEIEH  OLD6WTL 6Vl  HeolHSBIL
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flge0 algllig smotaBa Heldbail Uflujd Herenoulenl wenel. 6oL 606t
Obhs UeIBel LUBg v o ulflweorenjser Geauml oo FHTeugmiberien,
guomsll  Uflurg  uediyenemujenLwl  Hiswasenetll  upplw  puiael
GuoBosTewiL 6. @eleuTml &6l MBI L eneudbelled  (LpSBWIDTEIEH  E)6onlIL
ulLmenl  (euHm HTed @BLMCILe) HTaugdhdled alevedlwd Gui Fer LOBMID
Oregleommevl” &, yedtGleon &&Buimfsenmed 1906-60 GFWILIILL L SLUIQITGLD.
BalfHell  oaGHT BB eVJHET  WBMID  HEWIL  SIHISEIST  GubD
assumilimanymLw  (Homozygous) @elly ulLmenls staugsHamss
daull]  HB  eVIHET  OBMID L elgel &I HISRIS6T LMD
RHFLIGHTILNen6IUMLW  LoBOBTMH SHTOUTHHIL 60T Sl CFUIH6T]. EdbaH6e0UILT60
(WFHeO HFFHHHUID (F1) Siweandhsis STaUIHIGEHD 2MEHT BB LD6VTH6IT
LOBDID HEWIL &I HIHHISMET CUBB HTeugmisGen o (heuTdler. oleGe 2aHT
BIBIPEHLUI  LD6VTHET  IOBMID  [HeWIL  SHJHHBGBET  CUBB  SHTEUJBIGHET
PRGHHaemn  Guppmeaiwnsad (PL / PL), feuly weojser oBmid eul L
QlYeN OFHJHIHHIB6T 2 DL Ul SHToUTHIH6T @BHMIGHHIHEEMD GLBBEMEULITHED
opwiucLer (pl / pl. @emeu WewiGo Fi shasdCwnd SrleoL @bms
Hetemld  QUBGBTHLET  seoliy  (CFTHement  Seolly) GELIWNLEDLEUTEH  Fa
FbheHHUTeL, Cewieler Hlldal Lflded algHuler g, 1:1:1:1 eaIm
aHIUTTSSIULL  alFHSHHe0O  SHTOUIRIG6T o (heuTdHaleoemev. LTBTES  Fo
FhHHUT6L, 2MHT  1D6VTH6NT, HEWIL DBIHHBIFBET DIeV60HI  FlaUlll] LDV H6,
QLL WHIHIHIEBT DIHS 6T6nIenlHmBUled HLsHer ol @Hd B
LIGRILBEhSHSTeT  LOJLIEMISSH6T  D(HImhHH @61 GBment  @HHenga]
&CrmBLonGamibsefled  SIMWbHIIeTeNel. @bPH LOJUNISDHET  HhIBEHEHEG6TC6
Ifluy  seitemwBBaTed  SHaldHil  Uflur  (1pgeaidlevenso.  &HCImGom@amibaselt
flgeder Curgl JuemibseNer @bhd @HRIGSMIbHS SHND LlenewiliL 6Ie6rms
DIMIPSHBLILIBLD.

&CImBLoTGamled LenewiliyBs Siebevg LlenemilILBTsS LOJLIGDISS6T SInLObHSI6IT6N

allgLb

@81  @CrmGurGasmisd sSTeRILGL DIHBOIHSH LOILIISHH6T  &IBTHE6!
ungiouflunoreug  Uewemiiybp  wyuemisset  (linked genes)  ereniLGams).
aemeo, By GHCrmGnGamiled SmewilILBGLD &(H WIUEIGH6T GSBIUILSHHES
QFHTemevaled DIMHA (HHHTL ienal LIewewIpTs Wwyueambsen (unlinked
genes) oevevgl SOl  JUADISEET 6el  SIMPSSLILGS @Bl Bb%
Blewes&sF darbleal (synteny) eaipl GuUwj. @emeu HlenevsbGHEF Sl@blLeNs
LOJUEDIHHET 61  SImWSELILGH Bl  @AhH  HewevdsGHF  Fet el
(synteny) ea@ip OQuwj. @emeu @FeNIGNLUD LOXBIFLIQm6NIe] Hapalmye]
(Recombination frequency) wdiler ouglientulsd  GeumILIBHS60TLD.
B 19emente) Biapalange] LA  50% -GG Ged  BTEILILIL L T6V,
DouBenpll et ILBTS  OJLUEIGSH6T 6D, 50%-S@GHID  GHmBeuTd
Smulier  UeentlyBm  OJUsISH6T  6TGIBILD  aUMSLILBSHSHEVTD.  DI(HB(HGH
SIMWhHSH  WLFUSISHET  alsvieuTeT  Llenenilienuu]d, GgTemevaled  SIewLbHS
LOTUEMISH6T HeNMJbHSH Llenewillenuiu|d GeuailiLbGHHIFBSH.

Benewil wB@ID elevssd Gasmium@® (Coupling and Repulsion theory)
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e 6 @Hdmge GCIMBLTGsTOHEaMND  STEHILLGL SH  QPHIGHHSHHHLD
160606061 @C1 Gal cweuld @eIBTEGar LOJLIY DIDLHSHTEO EeneuiliL]
Sleoevgl Flerd euemad Siewey (Cis configuration) eeiyl SIMWSSILIGSBSI.

allevE60 HILEVFHI LIT6T6N0 6UNS DIMOE] BI60VGSVH6IT

o aisHmge GCIMBLTCsFTbLHeNed @EIG BBID HRIGHHHAED  O\HTEuwTL
9l60eSe0H6IT  GauaiBouml &GITGLTBaMbSHaNe0 Siemiobhgl Coumil L CaLEL (HH6l
epeuld  SHANWTEGeu  oJHAUY DIDLHSTE0 DSBS 6IN6VH60 DIGLGVGEH!  QTT6IT6rD
s S| (trans configuration) ey SiMWSBILGSBSI.

Uenewrliienr euenassir (Kinds of Linkage)

o T.H. wriser Smeuenswimer Llenewilisenend el MSibHTy.  Lleneuriimm
LJUEmISH6T0 UHw FUamIFCFTHmE EeLeVTH(HHH6L DIe0V6VHI B(H&HFH60 60t
SIQLILIMLUTED DDl (LPIPEDLOWITET  LNen6mIlIL] OBMID (PUeDLOWIBB  LNen6wIliL
6TGATLIGOTGUT(GHLD.

weemwwiter Henewiy (Complete linkage)

o LUlewewiliumm &b JUamibsensHem Gl  Uflibg OFsdsuid euruily W&
GOBAUTE DHBGD ULFSHH0 evar e GCFy Iy DIenL6UHT60
QumpBmryseier GgijdHmad WLLGEWL  FSTEILGS MBS gOolereied Gy
&CymGoT@amdled SmewiIBLD  LlenewriBm  oJUemidbSeler S@mUild  1Hs
SIHBHECH DIMHHIETNHTe0 GHBISHCHMBLD HBH auTUILITeOene0.  BbHHIBLIDe]
wwewwrer  Uemewiliy] e@ip  SIMWPSILILGHBSI. Bmeu  SfleaTe
BeoL QuBBTed et HEHTE&T. .Levmaled (UL D) sewrpluiiu Beiteng C.B.
LI eerd (1919) oot HGynGam. . Nevmaleir v Fpplemiseied GmISHCHBMLD
(WPBBIIDTS HL GUBIAIHVmeL 616018  H6wTLMIHSHT].

wwowwis Wemeniiy (Incomplete linkage)

o UmeorliBm &b JuaSEeT We alevdl SImWhAHUILSTE  GnISCsBMBID
P& OFHs  aumUIlILeTengl. Bsar  aleweneutasll  GUBEBTT  SlsbeVTH
GairsmBH6I SISl L gl @bl UenenolliyBm  LOJLGHISHSENT
GBISCaBBHmS GeuallLBGSHHSBSI. 8z WuwemwwBs Llemewil 66ais
SMPSESILGIBSH. Db Hebmel aBl Faigar HESTFCFTETSHH60 (LPFHevleD
SIS (UL LD).

Henewriiys Qargdser (Linkage Groups)
e om GCmBuorGsmbed  meT  auflenguled  SiWbHSHIETET  LlenewTlILMm

LDIY LI g00)1 b 3 6111 63T C&HTGLIIBESLI LNememrLIL | OFHTSHFH HeiT 61T M|
SIMWPHSILGHBSEH.  6bFH @H FBBlOIHHMID DiFHed STewtlILBLD LleneolliLd
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T HHeler  cewienldHmad  @hRush  0HTGHEH  GCImCLrGambser e
oTewTeNNHMBDHG HHITHD HTRILILIBLD.

fov 2 _ulfleomisefer Lenemiliyg 6@ el

dBSIHSHSTH :

o ulflersder QUUITSHeiT LHenewilILsh OFTEHIHS6l
LOWLL &BITiT
BCym@am.” . Neom
®eflli] L L memfl
puwy, CgmervGumym
oS BTEFCFTENLD

Newewilly @BmId  GBISCHMBLD W B OFwedsEnd  HOTHT
allenena|Hemend  OHTewTL . NewewIliL] eTaTLg  GSMIUILL  OJLIGDIGHHEN6IT
QABTH  MUHDH(HBHGSLD. M0 GBIHCHEBBLD  SleuBenBsd  HeLLILIBEG
o LUBHHID.00 Beouppler CeupmBHeTECw OBTHHBUILIL (H6TeTDHI.

LilemewriiL &BI5CHBMBLD

&BymBorG@amibaerfled o oilen | @eveu  LlewewilIBp  LOFLIEmISHEHEm6NL
LD LIG00)IE B 61T SI(HBMWHS! | flSSmE.
ST ILI(HLD

B30 RHHMF6] | B0 HHwFe| GHCITGLTCFTILSHE 68
&CImGonBamibseiled o eiten @ | FOHTHF DievevTH GHEITGLOMYL HEHHE)
&Bym@om@amid 1oL” BGLD LmlG | @enL Bl o _GITer 16901 (H 611 60T
QuILD. UFLoTB®BD  H&ApLD

yHw wyuamlsF GCHjoHmesemet @& | LHul LOJ IGO0 BaiydHemBH 61T
GBS BSI. Caraimleugmset  cweold  CeummHamenern
9IFH B HHBGI. ydw 2 ulflerbd
CxTaiB  aufleuGsHBSI.

&oIECxsmm (Crossing over)

RHHMF6 &CymGLom@amid ) 6m 60018561601 FC8araifl SI6V6EVTSH
&CymGLOTL 191" HEHEBlemL Bl DeneuuTulmeds  HiewL MideT UfloTBmrul’ (GU  yghlw
wjuanlF  Cabend Camaipid o ulflw BewelBed GBIECaBMBID e6im
Q. ‘emIHCammID’ e Ogmed  myser  (1912)  eT&ILIAUTTEL
(PSSTETHWILILIL LG Bz Game uGLder  YGrmBuerd 160 LTS Sle6T
(Pachytene) mlewevuled  BHOL OUBISBSI. apSHITHS  CaLbl (HHel
o (HUTHSHHHCUTH GHBISHCHMBLD AeFOFe0H6T60 HLCUBISBH.  BF
GAMBL UGy GoIBCsmmd Seveng BabFd  GmISCEMBLD  eTeTN
SIMPSESLILBL. B GuUTHaTSS STewlILBL Wea b (WohHwdH b CuBs
BSLDAUTGLD. oflaTe el Lrdled mBleweouleiGuirg GmISCaEmMID 2 L 60F
Ogevm6lled HawaBs. B& o LevFoFd GnECasMBLD 9ieLvH EMLOLL Mg
SBISCHBMD 1AL HIMPSSLILIBGBBSI.
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GBIECaBBHHe QFwedpens (Mechanism of Crossing over)

GBIECaEBMID 6B b GBIUILL GFwed(pemnm Denewt BFJHev, HTEITHENLD
(Tetard) o_poursed, GBIECHBBD BB (PIYOBIHED 6T LI6D [HeNEVHMEIT
9 GII6NL bW,

(i) Benewr GFJme0 (Synapsis)

Geamed UGy I yGymBuerd I 60 ewaBasmiigen Hemsvuled BTewi(h @HHmFa]
&CymBomBa b 61Hd & BSemL_Gul QBHHISIW )6 6001 2 (HoUTHSH
OBHTLRISHBBG. RHFHMmF6 &Cym@on@amibs el eI BIH0IBTEIB
DHBMUFHTEL  CHTAIBID @ Bemewt  dHHmge]  GCITGLTCHTLS6I
Syl Qenent olevevgl emUeuTevswil. (bivalents) siempssiLGSBSH.  Bbs
Bewewil] pHopalBe Bemen GFfHed olvevg HROLFed (synapsis or
syndesis) eteii QUWT. Bes cpeIBl eUMBBHENMTEL! LIflds60TLD.

. oowwb ezTLmE @emean Gsfmed (Procentric synapsis) - Semeniged

&CymGLoT@amidedr ewWILILIGSHUTeD EHbHSHI OHTLBIGH MBS

. pefl  QzTLmE  Gemewt  Gxfmed  (Procentric  synapsis) - Semeniged

&CrmGLomGamiiel emwwILGSHUTed BmHbHI OFHTLMIGHSBSI.

. Bewiieor S enewr CairzH60 (Random  synapsis)-  Smeniged
&CrmGomGambaaien ehaHl LGHH W (HHSHID OSHTLHRISEOTLD.

(ii) preisem o Heaursed (Tetrad formation)

Sy e Benewruiled (bivalent) o eiten PRI DHHMFa|
&CImGonBam(pd AW @RHH SwwliymLwl FCHTHF  FHEIT@omgL Hemer
2 (HUTHS OCFHTLRIGSHBSHI. B om e Crmowymed Sementdsliul B
B\HSBGLD. ®Ohs memeouled @aIOeTH BT enL  BMenIBEHD BTG
GGGl sewen  OUBY(HESBH.  BF By Benev (tetrad stage)
TSI} SIMPSBLILBGH MBS

(iii) @pIsCaHBBLD

BTGIHEMID  [Hlemey o (heuTer Lletenn], UTHSles Hensouled GHBISHCHBMID
BB BSI. RHFHMF6 &CImGonGamibsefler  FCaTH]] SI6VEVTH
GCITGoTgL H6iT Q&IWI DlLeVH DIGBGSG GuBul L YeTealselled Senewrdmal.
Obs @s5HmF6 GOITGLTCsTbSale FCaTHI SlsvevTs GOITLTYL HEHSHG
el Cuiwimerr  Bemewiayll L6TT6M&B6T  SUITEOLOTEHESEIT  (6(HEDLD-BUITEOLDT)  6163TMI
SIMWSBILUGHBH.  SWTErOT LGHUTD Fevlenal DO Sjevevdk X
agel w2 HutalBsr®h,  SiyeTelulled  @gewih GGG H6iT
® MLSHEL LOBBID BIBmenie] BHOLOUBID.  @FH6ar almenautsd FCHTHI
SleveuTsH  GHETmomgL HeEheHHenL Bl FlowTem  HlewiHHeT LFeroLFll  LFlommimLD
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CeiwtILGSBS). SDIHIMDSHHTEL  HUINTGDILILY, GubuBsHHILL L Bl
Sl GaTewi. SemeniLiemeniis gl Lenoli] (synaptonemal complex)
(uLb) Bewewt GCaFymHev BBID SwTeOwT CHTAMSHNSHES UPMSGHHHBSHI.
Obhs Denew! Llenewilild dnl LWl 6@ Feo et EETCHT. .Llsur a6y
® _(HAUTHTHIHTL GHNISCHMMID HewL GILIMBICIZ 60M60.

(iv) wyapiped (Terminalization)

o HnIHCHMBID HewL OLIMBM Lot SWITEIOLDT6UT60TS| &CymGLomigL” serflest

pelluGsmu ChTedl BaEJHBgH.  @bHsGa (WYBIHED LGS MBS
B almenaund  @sHHmae] GCmGrGambser (pupemwwmsl  LflsbaBg
(ULLD).

GpIECsBBHHe aumase (Types of Crossing over)

o GnECHEMBHIHGT  CUTH o (HUTGHID  SHWTENODTHEH6IM6T 61630160018 6m 55 UTl66T
SlglilmLuled @& cpeiipl auendHenTall LflesiuGamal. (ULLD).

oBmBs GBISCaBm : ErTaFd QW GCTGLmgl e WL GHGL URGCHEBHI
Q(H SWITELOTENR 2 (HeUTHGHIIBSHI.

Qi s GuECaBpD: QT SDILVBH (WPHIBHI DIEVVBI DDODHHI BTG
&CImGomgl SEpD LRICHBBI BTN SUITEOLOTHEHMEN 2 (HEUTHGHSH B

ued GoECamm : QreuiyBg CBUlL  SWTEVTHSET 2 (HeUTEUST6V,
GUIHCHBH HHDalmIe GmBaITe EHHEGLD.

GUISCHEBBSIT (PSS LSSlaILD

o LTHfWRISET, FoOL, LEheDF, 2 W STUJhIS6T WBHID @levmIGH6T QLdlul
SIMDSHI o uiflenmigserieid &BIHCHMMLD HenL GUBILD. B FH601
(PSP ULISHSHIUMISH6TTEG,

GDISECEBBSHET (IpSBUISSIeUD

o LTHfWmIGET, FerOL, LLEhedF, 2 W STeUJhIH6T WBHID @levmiGHeT QLdlul
SIMDHIJ o _uliflenmiseriguitb &BIHCHMMID WL OILImILD B FHe01
(PSS WIS SBI6UBISHETTAICT,

GBIBCEBBSIT eUMmBHET LOBBHID BFB6T EIgL Yeneawiey BHopaienge (RF)

1. &CymBumgl.  giewihsefler ufllorBmd, yHw wIusISHeler  CFTHmEBsHE
aPCaTaISHTeL DHHBIDe] LIFleTogdHe0 (PpoHSHUI LRISTHBBISBS.
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GuIsCasmmd  uBpslw  guieler  cwpeod  GGITGLTEGFTbSHETNEd  LOTLIGWISSH6NT
CrIHGaT 1960 DIMWHA(BLILIMNSS OFHFHEHI OBTeiTen (LPR&HBSI.

&BISCaMmm D) ] SliglienL_u1Gs0@u LD QUEMJLIL LD
® (HUTSHSLILGH MBS

WJUemIeTeT HeTenld LoBBID GFweOLTBHMN DIBIHSHI CETeiTend &BISHGHBMID
2_50|BBSl.

@0 Yl [HEITEMLD WIS @GLD Bxybens GaTeaImIeHT60 STeUTLI
LWIFHOUHSESSH 0 G LWSTLBGSHSLILBS MBS

opIgwL lgenemia] (Recombination)

GBISCaBBHIaT  almenamsd o (Haum@G UHw  uewiysemenl  Gumm
o uilfleomisGern OBl IgeneRIalE6T 61T DIMPHBLILGHBEH.  BbHIBLDaT6e0
DNAGaGT Sl mBibeT 2 el [hghl LDBIFnl 19enenia] Gdmemil LH Ul DI606560H6N
CaTdbmes o (HeuUTa @Il BhsF OFWLOIPMNB  LODIGL 1966 616D
SIMIPSHBLILGH MBS (LILLD).

SiMTaITID  gBmIbosTeTeniul L. GBISCammHHlen Curgd o (HeuT@Lb
DNA ipgigwnl wenewia] wrgdfl ammel@  afear  sevli] DNA  ordfluwm@ib.
o1 (ppeors 196460 gl emmed6L  (Robin Holiday) eemueugmed

(WSTEWLTHWALLL .  Bed6eu LD LIghHlensudemenll GLmmieTengl (LLLD).

asFmza] DNA cpsvsampiset e @rlgliueml bsh DNA LyssemnL e
SIHBMIHFH Denewt CFTHmG.

eremiBLIHuyBeMBuierd GETglulet cpsoid DNA afest @rewi® @enipseflsd @b
B WLGD @b BLHFled FHiwngsslILGSDBSI.

HIWILTNT  BDEH6T  SBISGEMOHD  @SHMFHH SBMPUL 6T BnewibH)
apmelGL o] oevevg ammedBL  shdiy (Holiday junction) ey
® (HUTH MG

Bbs apreilL FhFY  Cpramw  BLSSOBhs B CLUTSBSI.
BsBes damen @LUGUWFey (branch migration) eeip SimPESILGSMBS.
Bse1  amenors  Campenohd  Fiowpl  (Heteroduplex) ugd gy
® (HUTHMG).

DNA gmpser GamigsHsmaaur (V aufluns) oeveog SenL ol L oresGeur
(H sufluirs) giewingdbasiL 6umLb.
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CFRIGHSIHTOT  SHIGWINQLIL] HSDHHTED, LB I9eneieyL a1 dnlpul GouBmenLob
Flemp o (Heum@GLb.

SHMLIOL L SHFHe0 HIewNglll] HBDHSTEL LDBIgnl Igeneniey BB CeuBmeniobhs
Flemip 2 (Heum@Lb.

wyigmLigeneniey Bapaleangeys (RF) semsdsp:

RF

10} &6Vl ILTeTELIT S €2t nsih) LDMIFnL 19 6M6UIT6)] a0 B HTeITMB LB 61T 65T
al(pdaTH  BIgnL genenia) Haebalemge| 6arlLBSBSI. LOMIGnL" 196063016
Bsbamre; (RF) (5wsCspp  Bapelore) Spsrambd  @GHETsHEamed
BHIGHL_LILGHBG. — OMeWIlI] 6lMES SMDe] OUBB 916065605660 [HHS)
Quplu'L FHFalemerl UwWeLUBGHSH (ULLD) BIgaL 19enente] Hohalanre]
HeHHH CBTHDHBLILIL (HeTerHI.

_ OWTH & oXIFRL 196n6utTeNl d6TTen  6T6T0T 610TId 615

x 100
Qs & el CHT6 B6L H6iMledT 6T6u0T 6101 NSH

B 6+6
44+ 6+6+44

x100

RF:EXIOO
100

=12%

wyugy euemyuL b (Gene mapping)

&CymGlonBamibseiled FUamISH6T @GF Frmen ChIHGHTL 196D SIMLOHSHIETENTET.
BMeuBeT  SIMOBHIETET @ GHILIL B s5IBE SemwalLb (locus,pl:
loci) eI SIEDWSBILGSBSI. LOJUEDIGBEMET SN HeNSHULD,
SIHBHEB 2 _6ilenn  OJLUEMIGHEHHEG DL Cuiujeien OHTeneve| SLBUIIBB
GBSB@SLD S L auemnyLIL G LOJLIGEI GUEMJLIL LD ST ILI(BSIBS).
LOTUEMISHEHSHHML B 2 6Ten  GFHTemeve] LOBIGnL 1I9en6ema)]  HHalenyaliE
Cryaldssdled o etener. Sa Newewiliy euenguLld (linkage map) eereyd
SIMWPHSILGHBEH.  OJUGH QUDILILLD 6188 HHHHTHBHHMD  (LPSHGI(LPFH6V60
T.H. wnjseier womeweaugradlw  ggeo gt H.  edLjleeuewi. 191360
o (HuTdhsle]. B wWIUaNISH6T GGITCLTGFTIN SiMLObHSEI6T6N6T  6T6IB
eillimears BB

177 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




(APr® 10]

UL Ozreneve (Map distance)

LIUED  UMILILSHFHeT  OFHTemevenaud GPHGD DG UMILL VG
(mapunit) (m.u) oL SIDWSEBILGABH. R UDILL  DIVG 6TEILIHI
GBIHCEBBHIGT @ NIPSITLIYBESHF FWOWTGW.  @UH 6UDJLL  DI6VND
@@ Gaengonysst (Centimorgan) (cM) eiemeyd  gmpeord. a1 T.H.
TTHET  Seusenenll  GUmHMWULGSHSHID  aIFHOTE 2 66Nl 100
Qzemglomjser 1 wrjsmisd (M) swworgb. aBsaibsm Lrs A wppd B
LJUEISH6HHEG el CwiujeTen GgTemevey 3.5 euedIUL  SIVGH6IT 616015
CaxmymuoTesd  CBTRILTe, &FH 3.5 CFSQTTH6T DeV6VH 3.5% DIe06VS
0.035 wEIGsFTHm® HHDaNDT6] CTSILSBE EeN6TUITEGLD.

A B ¥
| 1

| 35cM | 7.5cM | 55cM
i~ |

OHTLT&FFwiment Gargpemens &6VLIL|561160/(HHSI &\ LOTLIGuD)IE> & 611601
B\MEMIBEHHHTRN  IDJLIGW  QUGDJLILBIH6T S LendbslLBals  S(mLerer
HeULIE6T (two-point crosses) elen SImGSLILGEBH.  BouBpied QL el &
GDBISCEBMBD HAUBIUSHTED HIGVEVIUILOTETENE!  DIGV6V.

wiigeitell Gangenends sevli] (Three-point test cross)

wrliyeterl CFTHemesr &6Vl (LPIYa Helal  SlgliLiedL uled WedH  HIeL6IUILDTET
QUMILIL  HILLID o (HeuTshasLLBHBS. B3 Ay QOIS  LOTBHILILIGHIL
smplenL el (heterozygote) cpsin @GBS PSHILWIL|  B(H(LPL enLUTener
(homozygote) Gamgemen ool OFUluBHTed cIBl SieveSs0serledr LML
AUMBIMEN  UGLUTWI®]  QFulmsHd  GBHSHMBSH. B  apsIml
ILV6VBEHHG @AemL Cuwimer  OFmemevey B  GHGITGLTGFTOD  6hS
aflengulled  SIMHBIGTNH  GIHILMSSH HIOTalHH  LWSTUGSSLILGHBSI.
BriomLd  GuBHCammd S PSwliuGeasTed  @emel  W0HGH  HIGLESUILDTET
auMIULG OFHTemevenald HHIBSI.

eitau(pld IS BISHT I9eneid — HHHHeL  Oamewi  (pliyeed  CFrmHemend
seollementd Fplims olbgk GdTeiten (LU Lb.

&HETFCFTENSHH60 (COrNn)., 2 _6iTen el PBEIGHHEHTEDD CBTEWIL  SI606560H6I

1. Ieetiug wibs euenjsd) (lazy) oiedevg Meod LILJhe euenmfluleL]

2. geeiugl uemuentiumen (glossy) @emev

3. seIiLG FTHBMI FhHleen (sugary) smeyent &
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Bbs o PBHEG Seveseosenlear (I g s) BuisbLmer  QriggSeTeamLOUL|L LI
sleveSevaemen (L G S) seoliy Qauinyn Gurg

QupOpriset LGS/LGS x 1gs/lgs

CaLl (bt LGS 1gs

F1 pséseotiyuifl LGS/1gs

GammHemens60LIL|

(B e lenenta] Fi epesim

PBHGSSSmD QEreniL Sis0esoaGemm(B sevli)) LGS/1lgs  x1gs/lgs

Bbs wlyetell Gargemensd ety 8 GaupurL (23 = 8) Gaubl(Baserlen
6UEN B EHEN6TT 2 (HoUTHGD B 8 &lev 740 Ul SHCHTETB60H6IT
SINWICILIH S GTB60T. LNeiTeu(hd DI L aueneniuled &HHTFEFToNSHH60  cLp6aiiml
LNewewibd  LOJLIIGHEHSETOT  @h CaFmdHeneis  &Heullel(HbEH  (Lp196|sHe6l
STULL (HEITEIT60T.

wliyeitell sevliiBamen LGLLITUIG

661601 | GFTHENISH &6VLIL] afls | Calll euenade | ayfisCaTaimsdaseieir
G mastzedlein UB5CHTHD GTGUTENN N D

GUENBUILD
BuwevLmenrensy  (Wild type) LGS 286

LO[H LD 60T 1GS 33
L|eITLIGTLILIT6OT LgS 59
FIHBM] FHJ66rn LGs 4
LO[HBHLOTGOT, LIGTLIGITLILITGOT 1gS 2

LOHSHLOTGI, FJHBHN] &FHIHIGT6N 44
LIGTLIGTLILIT6OT, FJHBHN] Lgs 40
FHBI6T6N
LD[HSHLOM 6T, LIGITLIGYTLILITGOT, lgs 272
FJHBHM] T HBHIGT6N
QLoTGHSHLD 740

CuBsemi  (paysefled  BHTD  pddworsll  QuBGwry  (P)  w@pib
pIgL lgmente)  euamauimer  (R) o mpiGerés  GouswiBLo. (WH6060
CUBCBTIHET&T CLPSIWI @HSH SH(HEYHL I  LOJLITDICENBUIHISHETTTE0T

Bamrgmmend G161 adlg SIMLOATL_BIBEHS BTG  LDBIFnL 19 6HERTE)]
&6VLIL aumED6i | CapTameLasere AUMSB
andSCamaimedeir cTewTemiEb6m e LopgbG | LopgnS | G wiypb S
Lp&GHTHD
QUMBWILD
®SuieoLITesTen6) LGS 286

(Bwiens
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6U6MSD)
LO[H & LOT 60T R
L|6TTLIGTLILIT6OT
3 f X X0)) ) R
g SHBI616N

LO[H LT 6T,
LIGYTLIGYTLILITGOT
LO[H LT 6T,

FJ 5B

g SHBI6N6N
LIGITLIGTTLILIT6OT,
FJ 5B

g SHBI616N

LO[H LT 6T,
LIGTLIGITLILITGOT,
FJHBHM]

g HSDI6IT61
GILoTSHSHLD 740 176 79 109

LGS uwppd lgs evwuwd, Ueitenf  @yewi(h  LOBISnLIQENEWI6]  6UDD
simailLmismer @8y gwwsdHed LG/lgLS/1s,GS/gs een  auflengwimss
GBSHHIS Cameren Geuewibd. Bbd Dm CFismasmend; HalJ BB 6HSHF
Coysmaem]d  pIgLigemenie eaums  (R) eeds  a@msHed  Gsmeiten
Bouemr(pLb.

Bl L ioppid G aais B ie0eSc056M6ar SiemwaillHand SHemibIl (He06e0
OBHITLBIBEVLD. LG LOBEILD lg 6TGOTLIGOT AN Ep iRk
LOTLIGIGIENSLIBIBENTEGLID.  SeuBledt opignl 1genentey euenddel Lg wppid 1G

AGL. BObd Bh DleVeSeOsEHDHETE  BIdL pmeane] Babaimyamel (RF)
LNGOTeU(HLOTMI 60T ESIL_GOITLD.

_ OWTH S 1omIgnL 19eneTalsellen 616w 6ulld 0

RF x100

Qwrdh & aufld CHTe B6L HolMesT 6T6u0T 6001 HSH

33+59+44+40
RF=
740

x100

RF = m><1OO
740

RF =23.7%
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o L oBmidb S e B SieveSevodeflalt  Diemoail SHHBSTET  LOMITnL 196HENT6Y
aumaEel 1 S ey Bhd BH DIEV6SOBEHEEHTRT  LDBIFnL 196N6wT6)]
Baspalengemey (RF) Leiteumorsm senrébalL 60mLD.

F_33+4+2+40
740

x100

_RF"=—zg—xlOO
740

RF=10.7%

o G uBmb S aaiB A SleveSeuHella DAL HHMBBHTET  LOXIFnL 19ENENT6)
UMBHET g S G Bbd B DILSOBEHDHHBTE  LDXIFnL 19EN6NT6)
Bapalengemet (RF) Leieumorns sentdbaL 60miD.

F_59+4+2+44
740

x100

RFzgxlOO
740

RF=14.7%

SIMOHSH el EEaled  LlevewiliBpenel  gOoeialed  DienaiHdl
BIdnL 19eneniay  WFHIUEEHD  50% SHGD (G mBaITEIEn6. @0 LG
SimallmiEeT OiFHs RFE wgdlidemen QuBpeTensmed SifHed OFhTamsuaisd
HTET  SGOIDUL  (IPIQUIID  EEBUITed S Slemwaillld  Bemel  ETeRTMESID
@enLufled W BL ST  BHES  (LPIQUILD. LTE: SCO TR (BT 1)
aflngwneng 1 s g suslb. oleni@ou  LOJLIG)|  GUEDTLILLDT6G  Li6iTeu(HLOmm)
QUGMTLIL LOT6TZHI  L16STaU(HLOTMI  GUEDFUIEOTD (LI LD).

LOJLIGDI 6UENJLIL LD

f 5 g

pr——————————————————

| 10.7 susoLIL gqsu@&sm 14.7 enLL  SieGS6M |
I T |
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(APP€> 100 |

OpHwuTes  HHHHeL  OFmeiten  Geuewigwigl, FNlw Bam  udIULS
Opmemevaymenmenr 10.7 m.u B@ID 147 MU BFHmels dal lgenmed 254 m.u
AGWL.  eme @g 1 wppid g ulet semsdLiu’L GgTemeve) 23.7 m.u
mel el 9HBOTH 2 66Nl 9458 L wmmib G 1opigwl 19enemnie)
AUMBUL T  OFHTLIULW  BJewih  GHOBbHS  elewienlldbamd  OHmeurL
AP HCHTemevdEemen  (QOTHHWD 8 60) HewiLplwl GeuewiBl. QbsH Byewi(h
SMBHD 61600160011 856D (OlasmemIL a0 &HCHTeTB60SH6IT BTl L&
GBISCHBBHHV(HHSH OUBLILLL @I ML BTl 196D6ET6]  6UMBBHEMTGLD.
BOrenih  GHOBHSH elewienlbend BTl abSHEHTHIMOBMET  (h  (LPOB
WL BOL  HeTSHSIL LTI  elbeuTaremBulD S (hH(pens Heoihsll.  Geuemi(BLD.
goeeied @emal @aOuTaBID BT emL Bl 19eneTe)] UHSHCHTEIBmeVD
GSPHSBSI. 1,586 B FH 60 &l enerd F1fl Gauiu
33+59+44+40+4+4+2+2 = 188 @eueurm gl Gouemi(hLb. QLTSS
oamieanibend 740 0 @FH&T  FH  Fevedwiors  25.4%, BFH  OHImEI
PHlILBeNeT FmbINEES PHHBEHBBSHI.

wrliyeiterl  Gammpenend Heoli] GUBGBTT CFjdbendenulll LleTeuhomrm  Lomms
o1& Gouemi(BLb.

LSG/lsg x Isg/lsg

Swieouent GBISCHBBHH BS
&CymBLomB@a b6l > et &CymGom@amibaseit

BrLenL LpIgml gameauialed _6iTen LOJLUEm 6uflend

| 5

LOJLIGEDI  UEDTLIL SHAHGT LILICIHSH6IT

wruanibHeile aflmgemuld SHIoTaldbsald, 0 WWIUaelar Simwall &Hamd
SIHLWIT6ND  HTewIaYD,  JUMMISHEHHEG vl Cuwimenr  OHTemeven6ISH
SMBIHL D BFH 2 FH|F M.

@emel  @H 6w  Heoli]  oBmID  (WPLILERIL  &HeOLILS6MeT  (LIg6BHenend
BHeNSBL1  LILIGHTLIHES 6013 60T.

GURUILL o ulflendFHer Fobseomen LIUMNIS SH6TenOENU!  LOFLIUIGOTETTH6NT
Ufibal Oareienald BH o He|SBal.
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Lebanl B SievaSeomeir (Multi alleles)

R o ulflarddled  OaTEHSLIULLeTen  UBSHCHTBMeUmSBUI  LIWIL|HInH
(phenotypic trait) oiFsveiren el enewt LOFLEDIGHMNTEF  FTIHBHICTETSI.
Obhs albauraipib @&HHamFa] GCITGTCambselled @ @GUBUILL G &30
SImhHleTNeEBE olmwalld (locus) eem  SIMWESLILGSBSI. N0
Bement  RHHMFe]  GHOITCLTGFTILSHN60 e@H WILEINIGT  CLPETBI  DIGVEVS
S5BE OCuBulL 960600 aumEHeT RCT MWL SHHD DIEMLOHS|(HLILIS
L60FaL (B DI6L6S6VH6IT 61T DIMLPSHBLILIGB MBS

L60daL (B Sl606Se0H6MN60T LIGRTL|EB6IT

R5FHmge  GOITGLTGFTbH6led 2 6o LI ([BH DlevVelevsmeler  auflend
aliBurgiBy @By  SiMWalLHH60  DIELOHSHIGTETS). aeiGel  BhS
9I606060FH6IMeT aUflengFHEHHGH6T GHNBISCHMBLD HewL GILIMBICIZH60m6L.

Le0aL(h SIeveSeLH6T BT UewILIBEG WL (BLD SHTTEILOTGLD.

Bueoumenr suenad (wild type) ois0eledmeir CaTemiL  ouflens  gmiGLILIGTTLIeneT
CeuallILBSHHID WIBTEHEF  FHHIOTBBUPBB  STEUTHRISETHT  DIGVEJVHT QMG
DI06VFH BOHDHHT  UMB  HETENLOU|ML UL UBSCHTBB  allenere]Hemer
GeuaiILI(B & 318 6HTmB6nt.

B\(H6U6EMSLITE0T FBHHOTBBLPHBB LI0&nL (b 91606560H N6 &6VLIL|
Ceuwiwi@Gurgi ST LBSCHTHBBEUNSBUILD erliompaIGo  FBS
LOTBBBB s 585 DIMHH(hbGLD, Suieourer eaumsmwl (wild

type) 958 masn5.

BIBsmpwirent FTeuysdHed HemoeoLnged (self sterility in Nicotiana)

STUTHRIBN6D, ST  DILTHD —Dlevevdl  HWICUTHhHSTHSMmDGE  (self
incompatability) wuebanl B  SI06Se0EET  EHTFEWIOTS 2 _6iTeNTenn 6T60T
SIPWIUL (BeTengl.  HEIDGVLTHED 6IaiLB @h STaUFHHeNHbHSH  GLBLILIBLD
SIFHG B HBHHBIHET DICH HTUTHH GHevd (PgUled (PemeHd BUleuTd
SHETMOUTETEL  (PL DL HEHSHGH6T  SHHABISH60 bHidemeud G  Suieors

BleneuUITGLD. meol. (East - 1925) eietiueuy ml8&m pwirenr SreuysHdeo
SWLIOUTHHSTHIHEND  DIVVSHI  HT  LOOLTH6D HIGOIDEGHS ST GHILOT60T
Le0dnl B OI606560BM6NTE BT MIHHT]. SULOUThbSTHSeem  (Self-
incompatibility) uvewienLs GGG  WwFuEMen ‘S’ eelds  QEHTERIL eV,
SluBplen oleveSsudelen auflend Si, Sy, Ss, Si, Ss &uGD. (LLID)

DU HHABIHEL (LPEVID 2 (HATGID Le»HUTene0 SHTaumisen 6IGUTHID S151
SevgH  S5S  BuneB  @dHGUTILImeTe] QBT DeUWLITE  E(HLILIFIEO6m6V
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SLET6V SIMHHSH SHTAUJMHIBETHLD $1S;,  S354,  SsSe Gumests
OTBBILLUTLImeNIe] BT MAIWITS 2666l Gaupi' L. $15;
STOUTHISEHSH LB ool GFLwWiLLLT60, SIHHHSGHLTUI  SuIOUTH
AGTAIFH606Me0.  OLeTTe0 DBHEIL 6T 515, emer Haly  IBSHHIHHT LTS S35,
SHTOUIHIGM6NS  &Hevll]  CFUISHTE0  SlouBmled  STHHHSTUI  [HEIE
QUGTTTEUMSHH  HTEWI(LPIQSHIBGI.

SWUEOUTHHSTHSH6MD auPSHCHTaBevS6MeT Coupi' L. CFijdbemaamelr

Quewt CQuBGMITY Semt QuBGBTy (L0&THS eLP6VLD)
(GBI UGI) S1S2 S,2S3 S3S4
S35
S35,
545
545
515 . 545
S, S5 i S, S5
S1Ss
S1 S4 SZ S3
Sz 83 82 84
Sy Sy

S5,

5152 S35

$1S2 6T 1060

S2S;3

S3S54 6T L060(H

o 5 5 Ommewi Ouewt QuUBGBTHLET Sy Sz Gamewi  syewr  QUBGBTMTS
&6V ILT60TLD CFuiwbBuT g &\ QUMD LD TH B (GHLOTUISH6NT
CaupILBSHSILGEBH. Sy Sz Osmeni ew CUBGBTEISH Hevliiend GFuiub
Gumgdl B s WIHIHSHHSWTUIST CoaumpLBGHIILBH MBS S, emeu
CBTERIYHHS LBIHBHHDHIHET  HWET  LHBENMEUUIEOD DT Sz MUIS
O®mewiL  BIHHHHIH6T H(HABIHVIGES GBLMLWSTE DHHDHEH. SeleUTBTS
S1 S X 5354 ®e0iled SMTSHFH  DBIHBHHHIBETHEDHD HMeT  OUBBHTH
SIMLH MBS LOBBID BTG eumBWTer afHCHTaImBevHeNTer S1 Sz, S1 Ss, So S3
oBuId Sy Si etenl  QUBLILIGAMBS. Gosud Fovo yYHw  CFIHeNBH6I
Sl L auenentulled SHILILIL (BeiTeng).

Freugmideiev umed Miyewrwd (Sex determination in Plants)

o gBEGMBU 94% UHGD SHTeurmibened @Gy alBOTer 1D6VTHMeTd ClHTeuTL
STOUTRIBENTS DISHTAUH LW 2 MILILB6T (LOBJHDHHSHT6eNH6NT) LOBMID  GlLIewor
92 mIIBM6T (GHeVd BeneVH6I) OBTwIL  DeVJH6NTEH 0L (HGD 2 oiTermel.
umed Seatewlo FHwms @emeu GonGermiond. .96 (monomorphic) smeurmise
oo DIMPSBLILIBGD GBI, L0 6% LS@GID HTaUTHISN L6 GILIewT
utedel o2 MINLE6T HeNSHHENTS  DIEDLOHIHICTET6. Saumenm el LomTLid
(dimorphic) smeugmiser s  BHSLILGHMBSH. DLW HTUT  LOVTH6IM60
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&I HHSHHTENHMEMULD,  GL6ew  HTeUJ  EVJH6MNED  GHe05  EeN6VSHMEULD
L BG o (HuThGH @M.  SITUIFFWLTOTTHET SHTAUHISTNED LITeDL HTewrul
wem uBp LHSBW Spjeld OFesHHler].  HTaUJHIS6Ne0 UTed Hlifewrul
weopenwt C.E. Allen) (1917) eisiueuf (pseled SewiLmbHTI.  STeUHISEIT60
LUTeL [HIJemiWD  6TellGl @(h  Fldb&Heome (LpemBUITGLD, &enel  LJLmISH6T,
FMWIFG60 WBmID amrjeTaisenTed HwTensslILBSBSI.

engeller CevL 1pGLimeluir  (Glosvresor i YeOLID) HTeUTSHSH60 LIT6L [Hljeoruid
LIT60 &BymGLomBamibaseifled CLPGIT ] Sl L L& FHHeilleunmev

&S BUUBGSHSILGHBEH.  Dleve,

Y &CrmBonBamid gyewt LUTeladhendd HILOT6NSHH60

X &Bym@onB@amb GLiewt LTedendhendd GBIILNBH60

X wppid Y &CymGurBsmbsefled o een Coumpi' L guewiaer (I, 11, III, 1V,
V)

SHTOUJEISEMED FBDIFSHIID LT BIFeRiuSHed (WpHSHWL LUEIE udSSHBHT?

SID.  GHHwTauTed Ouyewnt (FHAIFIL L 1D) 61668 HTEUJLD HeVED L6060 E)HHFHED
Ouewl  HTEUTIOTHAD  BDBISGHF G600  EHHSHI0 D6 STEUJLOTHA|LD
QUGTTSIBSI.

ututed STeursdHed LITed [Blfewruin

o FifuSH0 ameurus (Hawaii) pmi(p eumuiFfwrenysst viumel sreuyshseo
(amfism) womor, 2n = 36) umtedensd  GGITGLTGFTLSM6NT  SHEwIL BlbHSHe].
uliumeiwmengdl 17 Semewisell 2 Levd  GCrmGonGambsemenuyd 1 Semeuor
umed  GHCymGonGambsemenuld GUBDIeTeNE .  @FH60 Spewr LLUTeNS  HTeuyd
XY iopmd Quewt ulimefld sreugid XX @&GrmBuon@amibsmend GaTeami(Beiengi.
wefgHeflesr LT  GGITGTGambHeT  GUTEL  Sl6LEOTIDED,  LILILUTEMUTGET — LIT6L
&CymGonBambse o L evd GCImGTGambset GumeiGp  HmewrlILIh Imeot.
wppid et uted  GGITGnGambseT o 1 evd  (GGITGLTGambBeTe(HHSH
Gxpaislwienal. CFwevgaiiemouied Ut  GCITGLTGambEeT  HevlSHHIb
srenl ILBdHemer gOaeisd Y &GrmBuon@ambset Suemt SeMICUMHEBS o BIlL]
auenjFSbarer  yUaibsamend, X GCrm@ur@ambseT OLewl @6IIOLIHDHS
® mI' eueMFFHEHTeT LOJLIGDIHHMETUD CUBBIeTTSI.

utiumeflufled  umed  HIeTuID Pl SHIELESIHENMTED S BLILGSSILGSBSI.
e m, My wBmib Mo,

udumefuled umed miFewTuiD

; PEIG/GBEISS ;
LOJLIGE)  6U6HEUILD S aaID LT@ILIT®H LmeSleorLd
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5P LewiLlenemnia]

CuBs YERIGS
HETENLD

DLW HETENLOENU
PBSGH60
DLW HETENLOGNU
261 &(FH 6\l & FH 60
o001 GlLiemr
Mom LOTBBILILICHTL] 6n6wT6) HETENLOGMLI
261 &G 6\l & FH 60

QuemwT HTeuFLD

LOTMBBILT LiewoTLTenemia)] SLEWT  SHTEUFLD

B(BUTEL  HTeUTLD
(DIfBTe)

M; M, .
SieomEl . DD o
M, M, uwﬂmmm/ OB @ngmﬁgg 6V (BS HTUTLD
Sibe0s) LIGRTLIen6emTe)] gmIGHSH Sireuy

60T60LD
M; M, D

erolIGymasmLiLenSled LImed [BJeuoruiib

o LTeL MIFenIUID (WPHET (WHeSed eVLBrTamiLen) Gl rei@ara (Spaerocarpos
donnellii) 61603 NenyGuim.” .emuiL LT HTeUT 5360 (LDSHEBT(LPEDMBUITED
eIl L Gl 85l LOTBBILIMBD{EMLOLIL| &CrmGorBamenins
(heteromorphic) OsremiLgi. Caifi s sreuswraig  (gametophyte)
@(HOQUW!  LOBMILD  WTBRILLB DLl WGl  opewr CaI0lLTe  SHTeug(pd
Quewr GaSlLa  smaugepd 8  GGImGur@smbsmen  (N=8) GCaTewiL @f
@apoigw 2 ulfl  euEIb. Smpwyw  alssss  sTeusd  (sporophyte)
sIOUTWsIGL  WrBBIGsS Ls e (heterogametic) Gamemigl. e
BB Ouest CaS.L &85 HTaugmseied gy 2 Lev GOrmGurCambser Gy
TS FWmeTenel. 660 OiewT HTeugshHHlev o eitenn 61l LTeugd &CrmGomGamib
X 95, B3 g1 2 Lewd GCmGunGsmbsenen all (1 GQUFWSTGID.  SiemT
FHTarsHFHe0 o 6o el Lmaug GCmBuwrGsmd Y Su@b, B& g 2 Levd
&CmGuonBamibaemen alLdF AYwstgbd. XY Blemev QUBBheSGL aldHHHsH
STOUTD  EHEUMBUWITET  (G6BevalSHHIBemeT (Meisospores) 2 (HeuTdGHH Bl
Bx Feoo X GCmGuwnGsmbsewenuyd BB Y  &CrmGonGamibsemenu b
Osmemi(heiTengl. X  &CmBunGsmbsemen  GQuBBIeTen  aldhHiseT  GLiewT
Caifl Las sHTeauphHemsulld Y &CmGonGambsenen GUBBIeTET aISHHIH6ENT 6w
Cxll Le HTATHMBUID 2 (HaUTHGHH MBS

0&BTFCFTENSHH60 LITeL [HlFewruiLb

o HAwur Quulerd (&&HTEFGHTEND) @HLITEL LD6VJ STaUTSHHBSTEr (Monoecious)
ABSHIHHHTLLIGD, DISTeUH 6wl LOBEID Guewt evJHeT 6T HTeugsHsHlev
STGILILI(H S5 63TB60T. B5 QUi IMBUITET LDEhHIFFfBemend OBHTeuwl(H6iT6NgI.
SmiB  Blel s GHIaalelnha 2 (heuTGL mieil  EhF
D& HHHBHTeNTHM6N oL B0 OuBB fpl WwevjseT LTFe (tassel) ooz sl
GEhFD 6T  HMPSHILILBS B Gxmemnr  GLOTL19e(BHSH 2 (HeUTGLD
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LSBT (B 0EHhTFS EhevsD WL BL OuBB AP weojseT &Hlif (ear or cob)
o160 SIMLPSHBLILIBHSBSI.

W&HHTFCFTNHHO @IHUTEOSHIIMD SFHT Ml evTH6eMeT  LDBHIHSHHDHT6NSH6I
LBOID  LTFeled emwhd GHeusmisemar CaHIbOsheslUl L Fangale
SMJEWIOTS 2 (HouTHSLILBSBSI. Brewi  FHeldHHelwimer  Beneut
LOJLEDIGEEHHG  UHeors, ‘ba’ eems  woJuaml  SHADBTSH  HTaUFHHBESID
(Barren plant) ‘ts’ eep  wyuem LrFed  elwssg (Tassel seed)
GBI CUBLD. BF QBT  Heienld  OBWID  BHUTEDL  FHevTentoullest
(o1fls1e) Coupum B&Hs STJewIoTE 2 6TeNdl.  RSHHLIGHILIenewne| 6SHTeuorL
SHAYBTH  SHTauHHen  oleveSsd (ba) L gempseT WBBID &  WehFflenu
HEHSGHUBIL T SLeWT LD6VTH6IT OBTeRIL  HeitenowiTd  omBy alBHIBEH.  LTFe0
alensdasrar oje0elsy (ts) LTgamey WaSIHBHD BB OUEDT LoevJTs  LOTHS
AlBFBH. DG LHJHDHHMSH 2 _BUSHSH OCFUIaIHevensv. DI L aIenewTuied
Obhs Sleveleuseien GBFfodemaulsr gl uled LTeLHeTen  GCleuemiLm®
P9e| QaEThHELILLBeTongl.  GbsL  CUHLUTETWTE  FBHIOTBBRIS6T
AredeT © MUSHHD (GHMBUTLIQEITeD GJBUBHSIMBeT.  SSHTH6M60 ST ILIHLD
FmioeoTseled  EIHHHHTENT @bSEHHBG HIITedaisel (PSHWL  LKIG
AUB I M.

wEETE GamendFed LUTed HFewrwd (2w Seww GPWE (+)ene uamiimentds
SBESBHI)

Qﬂ;%ib G/ PORIGSGDHDHETMLD LOTEILT® )
ba/ba |BILOL QBEGH SHAMD | ULQDY SBHI sueNT &I
ts/ts SITEILILI(HLD Quemwt HTeaUFLD
SLEOITED L TF6V
GHEVBHLOTSH
LomBBLILIGSBS
ba/ba |@bRE WLBBID @BRGS LILIgemLp DLW SHTEUTLD
ts*/ ts* HETEMLD B B E0M60
SLETEL L TF6D
SITILILIH H6L
ba*/ba* | QILOL @HIGH Heirenlo ST LD[B@HL'D. I_I'Taim') @@!_IHG{) . .
tst/ts* T: ATTRNOY o0 (G LOGUT ML LI
Ol TEwIL6m6Y SHITeUTLD

ba*/ba* | @B& WBBID PERGS BHFTOBTERIL M6l @uwieoLiment O\LiewT
ts/ts SHETENLO SLETED LTG0 SHTeUTLD
SIBMWen6Y

Fgh@omppd (Mutation)

o o ulflemisEnrHGeT gBUBLD WwIuem CeumiumGaeT Lflewimo WIBBHABE CLPev
SSHTIOTS  alleNRIG S BSI. B LOTHBBD  OBBID  OBIGnL 19eN6ENTIe] DU
@reniGd  wyuem  GCoupLThEBEhHETET  (LPSHHUL  OIFWIEO(LPENBSHETTGLD. a(H
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o ulflendgler Jyl Gummefled Hlebyer gBUGBLD LIBBLD FBHH LOTBBLD  6T6o
SIMPSESILGIBSH.  FBH WLIBBL aaiB  Cgmed afu/Bsr wealflery (1901)
aTeeUITe0  SIBI(PSLILBGHSLILL L ). ®ai] obg  UfwCymed  (FCemtSiT
GUTLOTFSBILITENT) 6T SHTaufHFHev OCFulsh uuieler jglimLuied ‘FBH)
wrBpaGamuren,’ GeuefullLmy.  wyyltummefled &@m GuUhHLD euemaWITeDT
LOTBBRIS6T gBUBSaiper. eneu Leiell FGHwmBB wBpid &CrmGum@amb
FRIOMBBD B, BASS  IWJLEINESET gHUGD FRBITHB  PleLDe
wjugn FePmBpd  (Gene mutation) oiebeos  Yeitell  FGIHIOTDBBLD  cTer
DIeLPSHBLILIBLD. 918 Gumey, GCymGTGambsmefiesr oemIOl]  LOBBID
oTewtemibemauiey  omBm  gBugesr oewer  GCrmGwmBambd  FHFHIoTHBBLD
(Chromosomal mutation) eeniLGL. FOHOTBBHHBE — BTT6UILOTET
sasHamens  FhHomBseat (Mutagens) eien  SienpSBLILBGSBSI. Bzl
FRHOTBBSHHBEGS STewIDT oambdsmens FRHwrbBplseT (Mutagens) erer
SwPsslLbEBS. BB FHILTBBHIET  6ipSmPH P BfEBDBHI.
FRHOTBBLOTEH  HTOMHCUT  SleLevH  HTWIL LILBoUSHTCOT  HemL GILINILD.
BHHmaBW FHFHTBB 2 ulflameemend FHIHOTBBIE6T QBTN 2 (HeUToHHLD
QFUIH6D FBHSHIOTMBM ® (HEUTSHBID (mutagenesis)  LoBBID b
o ulflensHBes  sGAOMmBWBB 2 ulflond  (mutagenized)  ereeyd
DINLPEHFH6VITLD.

F®IonBpsSHEr aumaser (Types of mutation)

Ul FHHOTBBSHSHleT GLTSHITeT EH UGLILDBM6NDH SHTenrCUTLD.

e DNA aled 2 6ten @b omb (base) owdevd @b Sewewt  HMJLD
LUTSHSSILBLD FHAHWTBBLD Leiell FGHIOTHBBD TR SIWPSSLILIGS B

® oI IUINBGH6T STeollBl @  FRw  BHusalCuremL B  euflens
Ly glseiilein eremrenibensdeml LIHBY DIHEHGD FBHIHILDTBBHIS6T

FRIIOTBBSHIH T (PSS 6UMBH6IT

aumaLILUT g6l | FBHLOTBBE S 6 (WPSHIW | (PSS LIewTLS6IT
SlgLILIenL UM B EH6IT
GEMHmLD SHET6 F NG UIT 60T Caflwrsd FhFHITBBISTed HloLDeugl
PID SITEWTLLILIL L Cafbhse FHHLOTHBBISHMTE Hiapeug
® L6 eufl B IOLI(HEHLV60TSH OFe0H61T60
OF60 UMD 1EINOIES
®er euifl BOICLHESF CFe0PH6T60 HloLDeugI
GFuwed SipliLy Buwieoumenr GFWeOUITL 196n6T [Hab&HeS
(QeueMGuiBMIg%H6E0
(knockout), @esienio (null)
GMB DML [Hlenev S uwieourmen  CFWEOLITL 19 6m6uT
(hypomorphic) (¢568) G®BULGI
Hemd SIMLOLIL| [Blenev BuleoLmer CFUIGOLITL 19 6m60T
(hypermorphic) SIFsFLuGI
Qawed gmL (&L opsluim SHoupmerr CHIHH L HIGL6LSH
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GeuellliLm(®) QUTHSHOBB CF60H61T 60

GaueMiILBeug|

BuseiCuren, @ ugaSh DNA mflenipuiled o _6iten m &y

Bemenidb@Ll LUHeuTd oBOBTH &Sy

Bewent S(bULIGI

P53 UHSH Hwfense udeorsl tuyfler (A—

(transition) G) opvevg dURABIY@ISE LHeoTaHLl

wuflifigesr (T— C)

CaumiL L ugeS® Uy flenise ugleomasls enLifliliger

(transversion) (A—>T) oivevz1 euflibigeIb@LI

ugleons Luyfler (C— G)

O RAE PIB VB! DSBS GlopuiL

(insertion) @mta.amﬂ@mrrﬁml_@esm Fn(HSH60TSH
Smlug

Bssb (deletion) QDI SleVeVSH DSBS GCoBuLL
BlubefGuimenL (Bae6T 6060

(CIWINIEL -
swdwrer (silent) | APCamm Sufiev auflensuiled LomBpLDd
(55%) (synonymous) Be0em60

HOUBIHEOTEBL SIOGem Syflev auflensulled LOTHBLD
QurmeiTuBLD Smuugl

yLFCFUIS) (missense) (@53 e060T)
QuwiFallener (non synonymous)
SLEINES QLIT(H @B TTSHSTH ILFQFUISHGOLWLITATEITeD (1PI9a] Blenev
(nonsense) ((1Pigay) wryseBwemer (UAA, UAG 6060
UGA) CaripieiiiLig

s L paje| (frame FHwTer &L LSHH60 2 66N cLpaiisl
shift) wrysGswlemer (codon) ba&jdHsleug.

yetredl s@wmppd (Point mutation)

e DNA aled 2 6Ten @ &1 Genel eLeVH WS D(HEBGO 2 _6iTem B
B eneniseled THBBLD HL UBImS BFH GBI HSHBSHI.

yeitedl F®FH wippsHHer euensser (Types of Point mutation)

e DNA aled meooLOumid Ueell FHIOTBBL Iewih (WPHHU  UNHBHETTH
aUMBLILI(GSHSLILIL (HTT6ITET. &1 Genewl  LHCBH6T LOBBID HTT  Eenent
B FOFHBED DIGVVFH HHGHHED PUSWMULTGHID.  HMT  Bewewr  LIGHSH
FhFHomspd aaiug DNA afar @ &1y Senewt WBOBTMH ST Een6uoruimey
uFHellh  CFUIUSHTGWL  (LLLD). Bmal  BH DM UMD HONTHL
Lfl L BeTengi. @65  ugdleSh(Transition), Gaupc  uHeSH
(transversion) Gafsme0  Slvevdl  BHHEGH0  FOHOIMBL  6TEILIS)
PwsealCumenL B GSemeuiseler GCFJHHD DIVVH HHGHHEO LOBMILD ST
Bemet CFJHHEL SILEVGHI HHGHHEV 6ITD DMPSIILUBHBSHI. Tl LTS,
Bbs Doz’ SMAHHD B0 FHHwomBpd (indel mutation)
(Insertion-deletion) steniés GpILLILLILGS MBS
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uFHellh FHIHOMBBLD  DlLeVH BTG 6D  FHSHIOTBMMIGET  LOTLIGISE61T 60T
IUFegu1s CuWTasemell UTHSS B  BHeT Dlglitientuled LievGeum
alemsWTel Fha IBBRISeT H6p CBTHHSLILIL (HeiTere.

m oG oflvsFBaTan @ WILSGBUlmer (codon) i8% oG
SblevsHHMHT  CouGmmh  WwFUSGBWeTd  TBNueSSIUGD  FHEHIOTHBBLD
@5 Slvevgl SwFHuitear FRAWTBBL (synonymous or Silent) ereiry)
SIMPSHSLILIGH MBS R SOCam  SIflevdhIHMBeTer b  ILUSHGMB Uleneot
GouOmpmm oOGem  HIOVSHHBHTET  LOTLSGBIWIITS  OTHBSIWLDLOSHSLILIBHLD
FhHOMBBL  SuBGHEOTE  QUTHETUBLD DLV @SHHeOTF  FHHLOTBBLD
(Missense or non-synonymous mutation) ¢I&iB SImWSSILGHBH. @
SIOGIT  HIOleLSHHBHTET  OFLSGSBIWLET (P19 DIGLVGHI HIBISHIS  GNIUIETTS
LOTBBenL WD  FHAWTBBL  GuTheneaiTsasTs FheBwmppn  (Nonsense
mutation) ey SIMPSSLILIBGSBSI.

Yeitel s@HOTBBSIHE 6UNSBH6IT

@m DNA aled @m &1 ot BFJHHed DDV  [HoHEHHEVTED
WIYFOFUISIOUWITa] &L LenIoLILHneT  TBBLUUGAISET  allenemeured  EUleOLIT60T
IesHHer Sl wBpid GFwetunh Bwssliubeudl  SLL STy
g@FHorppd (Frame shift mutation) eieip SimpsaLILGSBS.

F®IoTBmsE smenide (mutagenic agents)

U  FHIHOTBBHMS 2 WILTHGWD STJenlsel FHHIOTBBS ST 6wolH6l
Sevevgl  FhFHompplsst (Mutagens) e SienwsEILIGSMBSI. Beme
Byewi (b UM BLILI(BLD, SuimLiuw FhFHomBpsHei LOBMILD Gouglwl
FBHHOTBHISH6NT. (PeLe0T  (1927)  et@ILGUITED  (BEITGHT. LlsvTails)y  (LpFHedt
WwHeoors QuiBLiwl FGSHILTHBBeNW &SIl BIHST].

Bupliw FeHwrBpisst (physical mutagents)

o 9alwieomehHeir L60Geum SHTOUTBISHGCIT LOBMILD allevmiGBHeiflen
FhFHOMBBRISmeT  gBUGSHS OGeuliupeney oBLID sHTeisFasenTer  X-
BHHTH6IT, SHMOT SHHTH6T, QLev. .UT SHTH6T, LI LT SHHTH6IT, BHULL JT6ITH6NT,
SreroLdld &I TH6NT, &FHflbHs LOTBASIUIGIS6IT LB ST S HTH6NT
LB WIUBENMBLI  LIUIGHTLIH &SI 65136011

Geauliupleney: GeuliuBleney SIFH&FHGH0D QuUTIpEH FEHTBBSHH T @igH(LpLD
OIH B/ b F BB S Geauliuplemey  SIFHBfBGD  GuTpgd  @rewiy  DNA
pusbefCuren. haend@ Qe G o 6o el JeMeT  L1eneuTLILEH6N
o mL&HILLG @Jldseo  (replication) wuguwmEsd  HloheysenenL
LIT &5l & &5l evT3 60T
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o FIlJeiFase: SiaB HBTmeVmW il LGSTHS  [HIBLOTEN6OWITEISH)
GDBIFW  IOBEID  [HELOTERT DIV HENhIGM6NS — OdTemi. HIHTHN6ND
AES RG] Benel SlweNmd@HLD LOBMILD SIWTWLITEBTSH
B TIFHBNTH QUMBLILIB S S ILIH S T3 60T. SWTSGID  oBmID
HUNTSSTSH SHHTAIFHHNTS  UmBLILGSHFLILIBHS GTBET. ST GLD
sFJaiFasalal GBS DeH60 HoNlD LOBBILD DIEDIATGVIGTEN 6TEVSL [JT6THEN6NT
SWelwWTds  GUTHIDTRT HFHE YBBMeVS CETamiBeTendl.  X-BHTHe,
SMOT  SHTH6T, Q60 .UT  SFHJH6T, LT SSHJH6T LBBID STerols
aFHJHer  Gureis  sFHJaIFSSEHEG 2 LUBGSHHILULL  OFeoselevieiern
&CrrBomBamibsemeru b &CymBiomigL” semertujLd ® ML SHDHBSI.
(&CrmBurGsmd FHFHoMBBL), Swelwundssts sHyaiFatar UV sdjsein
HEWIL.  DIENEVHETHIBENOTUID, (GHEDBEUTET BMENGVUD  OBHTEITL 6NeUWITGLD.
Smal  HUWTEGD sFHJaiFasmen alld GoBbhS oMBIHEUS Fnlgll
FHmeT OB TEIL M6 CoBUBEF FalBEHHG DIHBTOOUTD L &
Oamewi. o OF6ed  Hlewiamulflaer, alSHHH6T,  DBIHHHHIH6THEN6
&FHWESSHHBE& 2 L LUBHSH LWSILIBGHBSI.

gmjud) QFn@emym (Sharbati Sonara)

o Owidzsar aumsUledmba  (QFTCaTyT-64)  &MoT — HHFeiFHler  cpsuld
o Haurdhslu’ L FhHommp  Cargemo aemwsd Fmjug CFmCemymr  oyEGLWD.
®ax (weeteuy  M.S. SGMOBTHET BB  SUIH  G(paleryTeD
o HaumEalUlLE. e @bSunl usenwol ylduler spbengd (Father of

Indian green revolution) stenr SiempdbaLILIGABTT.

Sioanis@ Symem (Castor Aruna)

® SIS G HTAUTHHET FHIOTBB  UHBCUW  SHIDETHEG DIHEWIT — DLGLD.
Bemer  SDNIHE alewddelled Oeulil  Huyl graismend  CFasd) (LpGIT
WHTFF WML WS — HTewIL LILI[HES 613601 (270 mI Hefled  (WHTFFHWTGD
FTHTT6RNT HIOTHEG, BFHen cpevld 120 BT Heifled (LTl edment).

Cauglw s@PHwrppiiser (Chemical Mutagens)

e Goug CQumpLsefler  cpeuld  FHWILLUGL — FhHwTBBmISeT  Ceauglwl
FRHOTBBIBET 611D DIDPSBLILBGHBS). SlmalulTelel, SBG — euTu
(mustard gas), ewpLJed oufevld, eHH0 BEPID CdHed  LGHGHe
ge0BunBear.  (EMS wmmpib MMS), asmaed wflsGser, wrdered o I,
Cumjoreogeman®, QCwrder oB@mIb  eHSHEITHR  GIhSHIHISBT(B:  MBLF6rd
abmev DNA ailer  enpl rmer &1y Sevenideiey @ 195HHe0  LOBHID
LYOIBSHSe0ed  IHBB Gl WwB  gBUGSSHIBlETE. BHEMEL  OJLF
Cewignouwigealer  Gurgl  (WUWMWLWBB,  GBWLW  LUTe)GULIenL (HhH6l
® (HeUTSHSBLILIHE 6STmenT.
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Bmem spPHwompplast (Co-mutagens)

o Hov GougrluieL BFiyLomIB6iT SIHBSGHBIW FBSHoTmS) LIGOTL|EB6M6ITL ]
QuBMmBETIeL BB FEHLMBBIECTH  CoFbhg BT  FHmeven
SIHFFHHT60 Diemer Bemewt FEHIOTBIE6T 6TeTH DIMPSHBLILBS B
dBHBIGHT_(H: DeOHTILIS Siblevld, mamL e GUITHme® W6evld eMLIBLD
LUTSHLmL  DIHBUILBHBHISBSI.

e B506ured & . a1, WEHT CF&ECagl 96l HEFFHHHETMOMUI DIFHBLOTEGHSHBSH.

o (WP 2 eualBuTfled Gysmuer SuSLTHS HbG eurw (Mustard gas)
(LE&BCeCym 61HFH60 FeLemUB) LIWSTUBSHSUILIL LS.

X-sgismens Qaren®, upligFdfuisd H J weveoy (H ] Muller - 1928)
GTUTLIOT (LPHEOT (IPHEOTHF FHSHIOTBMEHH N6  HITCU0TIQEUIT.

X-sdjse BBID &ToT HHFH6T cpeod L J edGLievf (L.j. Stadler)
GIILIGNT HTEUIEIS6TE gBUGBL SHTewiLLILBLD FEHIOTBBSHMS DIBaIHHT].

Couglw gBd wibps Gawesdwpempemw C. oujus (C. Auerback - 1944)
GG (LpFHeoT (1pH6e060 Oleuerfiuill L .

&GymBnBambsaier #@gHwmbpd (Chromosomal mutations)

o  &CymBonGgmibaerflest SIELOLIL] LOBMILD 6T6U0T600T) &b 6M &5 U 1160 ® eI MGLD
LOTHBBHIGET, @ OFeveller LJUE OHTmsWSH WsLOUFlul TBBHMS
JBLGSHBIBBSI. Bbs s Quiw  wiBpreta  @&GImGTGaTD
F®IoTBpEseT s GOITGLIGFmD  UippFdset  (Chromosomal
aberrations) eend  SHSLILBGSBSI. Q@  WILUEIIB@&HT Bl GLEID
LOTBBLOTEIE, LOJUED FOSHIOTHBLD  6leiad DIHS  LOJLIDISHm6TS  OlHTeurL
&CymGonBamd uGHuled mHeLOUBID wIBBLTegd  GCITGLTCsTDd  FBHS
LOTBEBD  6TaaD DIMWSSILGHBH.  Deveu HIWICITHE  SLUl6)], LOFLG
UG@LUTUI®]  SIe060EH  @Jemtigen  cLpeolomdGeum SISl (LpIQULD. LOTMTH
U  FHHOTBBHMS HIwCamimes  ouuie] cpeold Sl BUle0Tg.
&CymGLom@amid FBHSHIoTHBBLD & QUENHHENTSLI i3 WINICE sk
&BymBon@amiba e 6or 61600160011 Eb6M B U160 gMuUBLD LOTBBHIG6IT LOBMILD
&CrmGLomGamd om0 gBUBLD LOTBBHRISET.

I. 3CymBr@smbd erewIeNlbmBUIEd GBLGBLD LOTBBHIGEH

o o ulflemiseflesr eelleumm GFevdailavd sTewiLBLD  GHCrmELTGaFmIbas 6 60T
GTEUT6RNHEMS  [HlENEOUITEITS]. aemmed  FplenhHMBEHEBL  Beweu  OTBILIGLD.
SmUidienild, &lev LT LoBMILD alleLmIE, FmnseoThIg 61760 @Gy
arenremibeamauieoner  GCITGrGambsenens  QUBMIHHSTAID gL @Gy
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TSHFWTET  LIeRILBmeNs OB TemIg(HEBTHI. aleniBou (& Byr@Lom@amibaseiflest
67600163011 560 B Fmnileo1d 36t LI6ooTLT 6m6u0t LoBEBIT(H Fmnslenrd 360 (HHSI
GoupiBsHaIuHeomev  opemev  GGITGLTEaTOed STewiiLBL  WFYLIGLIT(HeTlesr
(oyuem) et FABplersdlar LewiLlenent BHlijenrullbaBgl.

BummaulBBuw  FHev  Fwowd 2 LewF  Ogeoseler  GHCrmBmGamib
oTewienfldmauiey GFIHHD BIGLVGH HHGHHVTEL HONHDH DIEVVH SIQLILIEHL
Ca1es  GGImGrGambseaied wWIMBBLL  gHUBHBSI. @b HenevdEHd
&CymBomGambd  srememidmauled LBl dlset  (numerical chromosomal
aberrations) ojvevg wwwid  (ploidy) ee  GLw. QWD B
UM ILI(HLD.

1. @l OHTGHHBGHeT Hald  GHCImGnGambsenTed gMUBD  OQUILD
(QuouufevmpiguiLb).

ii. @GymBunBambseier OCLTHHSH OCHTGHHWTEL gBUGBLD Wiguid (ELOUILDIQUILD)
(ULID)

iii. @mLogul OaTE@HFHuled Q6 BI6060F] SIBHBS G L
&CrmBLonBamibamen CFJHHeL DILVHI bHHGHHEL LOTHBBSHH ML  GBLBLD
HlEMEOUWITGLD. OLOUIUTGOTLOIQUILD QPTEmIY(HEEHLD o ulfleeEmndE,
Quouiufeomogul o ulflder oiedevg rB@Ioul o ulfisst (Heteroploidy)
aeiiml Quwy. @& Q@ eaumSLU@BD. 160G WIQUID LOBBID GH6MHM LDIQUILD.

LOIQUIGH ST  CUMSBEHEIT

LOUILD

v
Glonigumoigua
|
¥ v
iginigud GEMiogUID
: :

Vlr ¥ Jv ¥ VL VL J' ¥ ¥

Leng Ganif] _‘@JLWL GLCyn@ambl @UL@L CussmLn@smbl | | wr@emComd By e 060G amdl @anL
(2n+1) || LoopBemBl ©On+2) GLLpr@amdl (2n+3) (2n-1) n@emEsmbl (2n.2) | DBevsdGamid

(2n+1+1) (Zn+2+2) (2n-1-1) (2n-2-2)

v ! Y

emoigud (n) | | @wmoguid (2n) | | UsmDuId (2n+n4n...)

| ﬁiﬁ
UEHIIQUID (x) B OTLIGDIQUAD SIRLISTOQLID
v ' v

& PLLDIG LD B6HIBIT GL0IG LD

1. 180@ wguid (Hyperploidy)
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o Amuwsd CeTed  GCImBuorCsmbsefled  gemI  oebevgd  Gomul L
&CrmBLomBambsel SHIFHBfHHIH STEMILBID HenevdH@ LOGLOIQUID 6T ILIHLD.
Bmoywl  Ce1gd  GCmGwrGsTbseEnde mLGsmll  (Disomy) eend
SHSULUGHBSH.  OGOQUILD (PSIBl aUmBHTHEL  LIflbSIUGHBH.  Dievel
L 63TU(THLDT .

o)) eyGams (Trisomy)

Smwiuwl  GCmBwrGamd  CeTEHUId b  GCITCLTCsmd SIFBFHHISH
sTewilILGL  Blewev eleflw  1@emyGambl (2n+1) eremiu@d. LemméerdeS (1910)
aeiledy LM @Bym el gmGoreiwd  FHTaugshsled (bFer Henen) 19gengBamio
Blemeoullenetds — sewiLPIbHST. Ueitent]  pléGamiguimenm, emUFD LOBBID
FBemayr Gurais FHTaugmisefled SewiLBwiLlL .  Fov Fowmseled &
CeouaiBoum @HGymBom@amb Bewemidaled(hbhd &b Hold  &CITCLTGFTIDHEIT
gngpmyent @ mwiul 051&Hd GHCImCLTGaFmbaEpL T DHBFHHS STEILILIHLD
Hemev B enL geyBam (2n+1+1) ey SIMPSHBLILBSBSI.

&) O gn@sms (Tetrasomy)

* @ Qe Seoevdl  Brewih Dewewt  (GHEITGLTCFTIDHET  E(HLOQUL
CaT@HIHULET  DHNBFHBHIH  STMILILGLD  BHlewevdeT (WedBBW G gr@amid
(2n+2) wpp @rlenl  OLLgn@smbl (2n+2+2) et SIMPSBLILIGSBSI.

Gaxrgiemiouled SiwensHd allsoTer O FTCFTASEHID ST ILIGHMBSI.

®) OGuemiLn@zms (Pentasomy)

o (OeauciBGsumi &Bym@om@amid B et deled(hHba CLPGITM SN HD
&CrmBonBamibsel Ul  OFTGIHULET  DHBfHHIE BTG
QuewtLT@ambl (2n+3) sTenn SIMPSSLILBSBSI.

2. gopwguid (Hypoploidy)

® o OFevelled 2 6fTem @HUW CFHTGHIHUIHHSH @HIMI DILVH DSBS
Guopulr L @&CrmGomGambseT GPSHSLILLLTE GMDBWIQUID sl iBL. &g
B aumdHenTall LflesIuGHBEH. Dieval

9)) wrGeamBam (Monosomy)

Smwyuw  eTegd  GOIMGTGsmbasailelhhas om Hald  GCITCLTGFTLD
Bsaii’Lmed wr8amBamsl (2n-1) sier SimpdslILGHBSH.  Caid Byeni(®
Olvevdl el Haishd  GCITCnGambseT  @updhsiLLTe0  (pewmGul
@ 1omBam@smsl (Double monosomy) (2n-1-1) wBpid  epeirsl
wr@amBamd (Triple monosomy) (2n-1-1-1) e  SiEMPSELILIGSDBSI.
Byl enL  omCemGaml HTeugmiseT L&HBTFEFTOTHHL HewiL MIWLILILIL (HeiTernl.
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&) BevedGams (Nullisomy)

* Qh el @HFHMFe GOITCLTCHFTDSET DeOevH E(H DMew RHHMFa)
&CymGonBamibset @ mwwl  OFHTGHHUI(HHSH @SS LTe0  (penBGL
BB M (2n-2) wBpId @yrent BeoelGamisl (Double Nullisomy) (2n-2-
2) o SIMPSHBILGHBSI. rCemGamiled  HTeuImIBMmeNd H6I  HEULIL
CFUIuHETTe0  HELVIGFTID  FHTeUTHIGMEN 2 (HoUTHd  EQUISILD. QUTSHIUTH
Beweu Bubgl allbaleser.

(ii) Guunoguid (Euploidy)

e @ o ulflarddled @6aIp Sevevd DSBS CoBulL OuiumL  0FHTE
&CymBnBambseT  OuBMIETET  HelewDSE — Gouioguid  ererm  Gluw.
QLOUILDIQUILDTEOTE MENMBLOIQUILD, ®)(BLOIQUILD LOBMILD LIGTLOIQ UILD 61601
AUMSILGSHHILGHBSEH. @ 2 ulflarhsHled edevd 2 LevF 6lFe0edsd &)
Qzred  GCIMGLrGambamet  QUBDIETHT  HTEMLSESG — SkLpuid  (2n)
aariuBapg. o Levd GOImGurCambseier LGaHuieney eleasienldmeas GsLbl
&CymBonGambseflen eewiemibmemuws GHUNGSBE. @&  @gwID(n)
ST ILIGSBEI. GBELUTS QBENBLOIQUILD (monoploidy) (x)

uwsSelmhal  (haploidy) (n) GaupLGamss. ABHBIBHTL L THF
gngmyents CaTHInD  STEUTLDTSH  LIGTOQUISSH6TenoL]L 6T  (Qamdsamiemmuig)
gl 2n=6x=72 &CynGnGambsene QBRI Fl. @6 @wigwl  (N)
&CymBonGamb  ciewienlbenas 36, oML BT  @mens  igwl  (X)
&OTCLTGFMD eTewienibems 1281GWD. UHCa @HQUI OBBILD  BHLOIQUIS
satemowjenLw  GOITGLTGaTbemen  HMEL(IPENB  HENGU(IPIBWITS @5
centenibamauied  OHTLIFHwns  BeneuBmISHS MBS @ 2 _ulflernbd
ueioiguld,  SHeitemioulled o 6o GuTgl WL (B0 HTeT QMEOMBLOQUISH  HETENLD
GoumILIhSH B QUH 2 _GWIMOWITET  SHLOQUISSHED, @BENBLOQUILD  LOBMID
Ruoigul  G8ImGmBambd SiHlul Fewnge eewienldmauld @Gy wrFHflumsd
STeuILILI(HLD. SLEOBHWITED  QMENMBLOIQUILDTENEI  (HLOQUIDTS  @(HSS  (LPIQUILD
SLGTEV  (HLOIQUIBIGET SHIENTHSBID QBENBLOQUILDTS E(HHS (LPQUITSI.

ueinouwid (Polyploidy)

* & o _uiflendgled B 6TIgMEHLD Guopui L SlYLILIEHL A IEE:
&CymGonBamibsemen  GQUBMIETON  HETWIDHGL  LGNOIQUID  aTTLILIBGS B
PGV, [BT6TE, QbhH DIeLVVGH MWl SlliLmL. FHTGH GCITGLm@amibsemer
QuBBISTNEBE (ensGuw  (ibwigub (3x), HreMwWIDd (4x), ggbwiguib (5x)
DBEID SIBIOIQUID  (6X) eTeTBI  DIMPSSILGSBSH.  CUTSHIUTSL  LIGTLOQUILD
SHTOUTHIGBETN60  FTHTIIOTHS — STILILIGH MBS SEMTEL  aIleLMIGHFH61TE0
oflanes o e6ens.  yHw STeurdF Fbpdlen o (HauThsHHBHE GHCrmGonGamib
OaT@HHHeMeT olcwienldHmes DHBFI (PHHUIdS  STTEIWLTEGLD. SLETED
SHSH LRUWSHEML  @Bllmerd  CHTBmIalsELD. UeTouIld &
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QUM BHETHLI LflbalubGHBS. Slenal SHEILIGILOIQUILD LOBMILD
DJWIGVLIGITLDIQUILD.

1. geweoguid (Autopolyploidy)

° gn 2 ulfladde  @emigBe  GoBulL @G TGS
&CrmGonBambse By FBWBOISHIHBGSGT GS(HHH CUBLILILLTED HesTLITLOIQUILD
el ILI(BLD. Aemey A aumssenTall  LflEsluGS B LIHT
SHEV(LPLDLOIQUITRISGET OBMILD H60T  [HTGITLOIQUIKRIGHEIT.

SR(LPLDLOIQU IS, SHTUTHIS6IT &HGHTETENL LI CLPGIT ] BTG
LTUIOSHTMHWSHHemen OUBBI(HSHMH.  HT  [BTEIOIQUID LOBBILD  E(HLOIQUI
Fpplensds  sevl] OCFUIISHHTE  BemaudsamenF  OCFUBMSWLTS 2 (HeUTdHs
(LPIQULD. Bemeaudel  GempUThmLW CaO (HhoHemen 2 (HaTHGaSHTe0 DIHH
6V BHHEMD  GUBMIETeNG.  IBSHHIHST_B: FTGUY OFUIWINILGLD  eUTenLD
QUTSHIITS (LPDDIQUIKIGET LOBBILD  EYHYUIRISMm6T ol almgdsenbm  Guflw
& 6011 EMGITULEDL_UIG]. B mwpukismen el (pwwgL Tl SDHS  Sleney
grosemyomwub wBp Curdserdse (Moulds) eadmer  HemenoemuIuLD
QuEBBIeTENGI. DI(HSBLDLI6L (JLL/G’@T/T/_/T@'T LT&H6ML 6VT6T) & SUIBendUITer
SETI(PWDWIQUILD,  alenHHeNBm  HLgFeml, e, i epl, SHoHHTel, 6uUTLD
B! DN HEITD 2 (HEUTHSBLILIL L. SHEd(LPLDLOIQ UIBISENTTELD.

SHEBITEILOIQUIG SITEU RIS 6T H6VE0I6ML LI [BITEOTE) OENGY
LU TmSWSHHmennr  CLBHHSBSHI. BmoUldh  SHTeugmISeren
&CymBiomBamibamem e @7 19lIenL_ul QFUIeug 6ot eLPEVLD Benal
SHITIL_LILIHSBG). aBHIHBHT_(BH: ey, Hym engF, GHeggteo (alfalfa),
BleVHEBL M6V, 2 (HemeHHIPMIG LOB®ID & .11

2. swevuanoiguid (Allopolyploidy)

e O OeuciBeoupren FBBlemiseflelBba BFewiB SievevdH DSBS GoBur L
SlumL s 0s1EeHdH  GOCImGurCambsament OQubm o ulflamseEnds
S|WLEOLISIOIQUILD 6Tl GLIw. FBplensHBalenL Guiwimer  &60LIL&H6TT60
BFHMDT 2 _(HUTHS  (LPIQULD. Guaudb  CamevFddlemars LWSLIGSHS)
&CImGonGamd  @rlliLemLuwl  GFUISHTED EH6T  UTSHHETMD  HHD
meUSBLILBHBSI. OIB(HEISIU Fmnslenmic erh & alemLGul oL (BLD
SIWIGOLIGTIOIQUIG SHTAUJHISET © (HeUuTHSLILIBSBSI.

aBSHGsTB:1  griBemiyrerdsr  G.D.  &mjlulsenGar  (1927) pajuw
oy ilweoreny, (wpeftenmid (grLiLierery FemLauerd, 2n=18) wBmid pL ewL Gasmerd
(Ligmerdsm  gelGrdwm, 2n=18) sreuymisemend Sl QFUIS (WSHEOTD LDH6E|F
ghpHUled (F1) weol b settenio Oamemi seolijuilfleemen o BuSHH QFUIST].
o] (PpHeoTd waeysF shsd (Fi) weol b setemn Gsmemi  seoliuiiflaemern
® BuUGHSH  CFUIST]. olu]  (pHeumd  wsaFFHHLH  (F1) seflen G
GCmGTGamd @y igl]  CFUIIDBUTEHI  DIENAUB6T  AIGTIDTEIHTS (fertile)
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Lompsleor. (Wweitemmidldh  FHTeuy Geumpd (WL ML HEHT0D  HTeuy  BeN60HEMETULD
OaTewIL. (PMPSH  SHTAUJPD 2 _eWISHHIQUISTES  QHSHGSWD 6161 el
aHTUTTSHSTT, peotmed Sleufledt  eIHTULTTIIBEG WLIBTE EHHHHTe0  CLFHID
6JLOTBBLOGHL [HSHT].

TBSHHIHBTL(H:2 19" 19860, (Triticale) wefgeamed 2 (HeuTSSLILLL
SHTENULILDTG)LD. WWSHSHETmD  DlglitienL_ufled LFIl196s60 clpediml  (WHSUIL
Lfleysenmall Lfléslil Beterngl.

1. BreToguID: Smwigul CHTHIMID BMILD MF SHTAIIRIGEHDHE Senl Guiuime
&6VLIL

ii. oipioguid: mremogul  Cargiemw  Lfligsd  uyrd  (o&sGyrell  Carglemio)
LOBBID M SHTeUIhISEHHS SenL Guiuimert SHevLIL.

iii. eTemrioQuid:  Sipogwl  GargHiemd  Lfligsd  gerdigeud  (Cmlly  Gsrglemio)
LOBBID M STOUIHISEHDHEG 6wl Guiwimer &HevLIL.

OBl fI 19B%0  Heolll] HTeugonedl HCITel  Gsmzpiend  OBBID
STAUTL  LeWTLHm6TH OBTwgHBGD.  TBSHHSHHT LTH, Cargienulsr oiHsHLl
UISF F5F SIMOUD e STaufHdHlen DHe DG oflev  mevdlemeotb
RpmIBs GuBmIeTengl. oieimed B CaTHimUId GHwmalTs o 6Tengl. S&)
SHHTEID aNeTSHBLLLLD eLP6VD FnmLILIL (BeiTeng (LILLD).

Carevsfizd oyt 1bBeared (Colchicum autumnale) sreuy Geu WBBID HHBHLD
(corm) spFlweuBBleddbal LIfls0sGESILBL DueoseomuI( BCoBTe0FHF SlLELD.
SHTeU] euejhleNsened GHmmpbhs OFplaled LWETLBGSHHIDOUTSI LIGIQUISmS
STWIBIBSH.  pFFflwepl B aHnEd CHTOFHBLH 6TaID (LPevS
STuSHHed aHJCsmevFdFlar HHLILISTEL elalalspll LUTSHULD giLI[BHeISH0m6V.

OQUISSHET (PpSHEULSHSIeILD

o QUGS HTAUTHIGMET @il L6  UIoQUld  SToUTHIGET  DIHD
AIfWSBHIL 8T SIFHB HBHeUMDLILL GID HTCoTLILIBLD.

OUBLDLITEVLTET  DIGVRISTTSH SHTEUTHIBET SHEIBTIOIQUIS SHTEUJRIGET DG LD.
@Bl @HUIsS SHTaumidmen il Guflul 1DeL] WBMID [HEWIL  LD6V(HLD
BTVHMHS BTN (HEGLD.

SFsLLuITer B  FHHmE  OBTERIQIHLILSEITED  SHETLIILDIQUIS
sramiseT oiHs o ul] eewLenw (fresh weight) QuBpieTeng.

Quuiuieor  wrwsd STaugmseT GCeumpi L GOITGTGambseiled  @LpUIL]
wpmpid Cayiiler UBSHCHTBB allenenea Henend SILOTeNHS  LIUIGHTLI(HE 6ITB6MT.
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o L0 9EHACWTEOOUTID  HTEUIRIGET  SJUID  LIGTOIQUID — OSHT6wTIL 66
SIMAUB6IT LFleTToSHH60 (PSS LRISTBHBISBSI.

I1. &GymBonB@smbd Siewwiied wrBBriseT (&EIMGLTCsTD Siemwinied LB&s)

o 9omwlly wIBUTHHeT  &Tgewiondsd  GCImBnCsmd ugd  BFJ&HHev
DIV BB GHBHEVTEL UGS 0B RUWIEG — SmwalBEGd
SCrmBnBGsmbd oemwl] UIBPEFS  sim  DIMPSBLUILGI B Bzl
Sfwmed@ld  sHjeiFs  Seoevd  Gougd sl Bl QUThHeTHETTED
gBUBH MBS GCmGoGamiled gmuUBL Llemey OBBID  LDBISM6NIa]
SlgliumLuled UIph&dsaier BTG omBHmeNsd SDEHITamID &5
LNfleysenTs  euenSLILIBSHSLILL (HETeNS.

) U Sl 6TerwTeRTmaUled LDMBBLIS6T

l. BB SIFLVFH GHMBLT(H
2. @llurged OIe06VHI LBETH(HEUTH60

) WJugnl Simwall euflenguled gBU@BLD LOTHBMBRIS6NT

3. HMEVBIDG H(HLILID
4. B 1DOLIWITSHED

1. péab sevews Gopun® (Deletion of Deficiency)

o GCGrGamblest e UGSH B gBUYST DiFH BHSW el ILI{BLD.
&CrmGon@amd LGFHuUled Wemey gBUBL UGHMWL CUTBISHSH HIO B
OBBID @MLUU’L.  [BHED  eTeriLBLD. GoudIQUT(HETTH6IT,  LD(HHSHIHEN
LBBID  SHTaIFSHHNTL  BFH  HHDBHMBSH. BCgr@am. Lievr  OBMID
EBTFCFTNSHSID BF STl ILGHBSH (ULLD). BHHSD EH euenSLILIBLD.

1. el pés: @ GCITGrCamisr gCahaid (Wemerulsd e Llenalenmed
LU

. @oLiu’L.  Basb: oLlugHulsd m BLmseisd Mene] gmbul(
oL LuGSomw Bubs Hiell LGHseiear wy Gmene| gBUESBSI.

o umeVlestt GGITGLTGFTD 1OBBID GHSIMeL LGLILTT LTSSt  Bleweoullesr
Gurgl el  HIHBMBEHD — BTEOLILGHBSI. &CymBiomBamibas6lT
B emeuo1G& iy &6V 601 Gurg BuieoLITear &Cym@om@amidlest B emevoruim
AUMGTUWISHSHTED 2 (HeUTHBSI.

Belomd MRS EHHGHD GHMBLITHSEHeL W eausneneyde (deficiency
loops) wBpId BeuBedss Geamed UGG LGrmGued mensoulenGuTgi
STEIGVTLD.  DISHBLILIQUITET HHSMmIB6T SMUIL almenalB@ eufleu@d@Lb.
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2. @Il lursed Sevevgl Wenpieutsed (Duplication or Repeat)

o B auflengulevrer wWIUMIGH6T @ GGITCLTGFTON @aIBIGGD Gmul L
BLHFHe0 B OupusBES SIluurgked eaiuGL. ST IQLILITSH606ITe0
Fev  IUEISHET @TeNigB@GHD  CBULL  [HHELHNTH 2 6IT6I6. Bgl
wHeded LIl emerd (1919) eeueuymed EEmGsr. .Llevr  alled  (LPSH6T(LPH6060
SISO L G). Guaudb  TBHHISHT_(HHNTH  LDSBTFCFTEND  LOBMILD
Ul Lmenll. @& cpeiiBl aUNGHHENTH 2 6IT6reol.

I. QaTjhdemenbs @l iglurgdsd (Tandem duplication)
o GCmGwnGambseaiesr @I QULUMLHES UGHFH o Leguits DIHeT EuIeOLITeo
LGHHGU Vel 985 auflenguiled DIENLOISHTGLD.

1. semevdslp GaTLIBHmembd @rliliurged (Reverse tandem duplication)
o GCymGwnGambseiesr I QILUMLHES UGH 2 Languimsd DIHeT EuieOLITeor
UGHSGU Uel wjuam OHTLT auflend HmELBIOTS DIHIDUSTELD.

II. @b wmiw Guiginmged (Displaced duplication)
o GCymBwrBambsefesr @I LIUMLHS UGS DIHeT SUIOLTST  LGHHHGF
FnmsH OFTenevalsd 985 auflewFullsd SIMDAISTESLD.

FMmevdpdh Fmuuw (inversion)

o o GCIMGTCamied 2o 6ilenm WFLUEIGH6T 180° BHTIHHL  HEMELBSIDTH
LOTBBUILGSBS. Ao Byewih GLmseied lemaul (h B Senewiey
L OLIBISIBS. @bpmeoular  Gurgl  eelals  SLSTWIIPD  GUPUILLD
JMLI(H6USH 606M6V. OLEOIMeL U auflewFulled 0Bl  Q(DMBIBENLOE]
BOLOUBISBH.  HWeVBLDSH HHLLSHDSH (PHET (pFHedled 6erOL Jeuewil (1926)
eIILIGUIT60 (PTG, LisvTailed HewiLSWlLLL &l  HWevdldd HHLILD B
QUGB ILIHLD. Slmel  LUMITOFe flé  Hmevddd FHmuub, Cufloge fld
HMEVSIDS SHHUILID (UL LD).

i. ummOsean fls  Smedps  HmUub  (paracentric  inversion):
CFar Grmoiwy oie0e0ms LGHUTD Hemevdidd HHUILID HenL OILIBIFHED

ii. QUfCFaN s FHemevdpd HmLub (pericentric inversion)
Caari Gymowy o eiten UGHuUTL HMEVBIDS SHHUULD HewL CUBISBSI.

HMVSDS SHHLUUD LflenmogdHled yHw Fppleamiser CHTaHIB eubleu@@sHmal.

4. @LbeuwixHed (Translocation)

o HFHmFa Seveors GHCITCLTCFTLSERSS LG GGITELTGFTD HiewHaHe6l
UFLOTB®LD HemL OILINIEUSHTED @ 1bELWITSH60 61601 3] SIMLPSHSBLILIBLD.
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L OLWTHMeVS  GHBIHCEBBHBHIL ST GWLILGHMS gBLUBHHS OFmeitend
FL TG, goeaied GMISCHMBSHIHe0 @HHmFe| GGITGLTEFTIDSHEHHG)
oo G gyl QummeT  ufliom@Bpl  CFIWINILGSBS. B 1bOILILITH6VI6D
RSHmaa; weurdh  GCITBTCsTbaendEd BmLBw  &CrmGurGamb
SlewihHei uFiiommpld QFUIWNLGHBE.  Bevel cpeTnl aUenSLILIBLD.

i. eleflw @LbEUWFHed (Simple translocation)

o o GCIMGTBsmled WL B @ LWemey gnUGSBEH.  emeyul L  Hiewi(h
RHHMFe] Sleveurs GOITCLTCFTINT @ (Pemeiulled GEemenisBgHl. B
e Siflens bl GLpILD.

ii. pajoy BLbOuwisHed (Shift translocation)

® &CymGLom@amidlest Memeyu’ L Hlewi(h RHIHMF6 SI6V6VTH
GCImGLoTBamlel WL FOF(HHLTH EenerTH M.

iii. ufwmsp @LWEuwFsed (Reciprocal translocation)

° O\ &\ RHIHMF6 SI6L6VTH &CrmBomBaTbas61H S BenL_Cui
&GImCLmGamd FHiewIHE6T LFerOLFL UFIOTHBBLOMLUSTGHWD. BFH (PenBWBB
&oisCsmm (illegitimate crossing over) eeiab SipWHELILGL. S5

ewI(BLD @(H eUeBHeNTHLI LTflbBLILL ([H6iTermer (LILLD).

9) @dhsuaiiimene GLboLwWFsed (Homozygous translocation)

o B DOUWITHL BTewih Sewewideaiar Arewi® GGITGLTEFTIDHEHID LIMIS
CameidBgl. I @dHHodFe GOIMGurCsmbseaiear L LOLWTHS LIGHSH
@Gy wrHflwns DHESGLD.

&) rppiliuewiieneniey S bOLWsHe (Heterozygous translocation)

o @allaurm Bment sFHmae GGITCLTCFTHalar @61 oM &GITGLTGHD
LB @b CuwisHeded URIG OHTeTSBE. BB @m  GCITGLTEaTID
BuwieoLimerr Bleweouled o 6iTeng).

FBpler o (HauTheEHHe0 G DOILIWITHED (PSHSUIL LRISTBBISBSI.

sroupmiseiico DNA euenjdlens omspd (Metabolism in plants)

o o uiflemmiseent OLIHEPeVSHInMIH6T6L LOJLFTT OCFUISHHe e  HemehFuIoTss
Hawb DNA saisaeuorea OBBId  eOWNCLTHETTS  SIEDLOHBHIGTNS.
gyaty  Geuigsemens GBFUSHimeudsd, @H DHFWHHHS DOLLUTS
DNA HBHIDAUSHT6V, SIHT @71 1911, LR &ILMTSHSBLILIBSH60,
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pICFybmawmL He0  Gurais  Hawbayser oP¥bHEH  OFmeleprHe0  L0S
SIUFWIDTGLD.

Bema SIMSHSBHILD PGS DNA QA& M SLOTHBMLD
SIDWHSILGHBSE.  DSILUBBIF SF(HIHIOTH Beld HTewtGUTLD.

DNA @piy (DNA Replication): @ppeeouieGurg DN A-aier
Filemp  LfleuenL b, @alOeum(m STUI SewulelBhbaHIld DSBS 2 &b
HemelT @D 2 (HaUTSHESLIUBHBSH.  DbHH @Il UTsH  HHBmeUHDHIH
CameEepd @il  (LPENBUWTGLD. apTalg  Gsui DNA -senss
Caraipid @i DemdHeied @Im LHwSHTEa|b, wBompream stui DNA-
uflest @ewpenwiujid GQUBBIHILGCH BHBGHE HTJERILOTGLD.

DNA uwsl péasb (DNA Repair): oemass o ulflemseieid
SlaUMSl6oT DT LIGED)] OHTEMSHWILD [Bl6M6EVSH HHETENLD QumBmIeTeNg?
sauiflemseaiar BosHs eampaiBg DNA aaeamp o sei@mpa? o uly
QUTLDAUSH B BT Bxhemeusmeit Sl SHHIULflHerMevlld GuemT ILBHBGI.
o ufflemise Lluled Hemeusdhebdd BCHemeusmeT eraibeesien? Gogid
Slmal BeeolIUBS(HES DISHHWITeUF WImIS6T WG ?

DNA safisgeud aumdibss.  goereaisd LIpSHIBSGHH0 (PenBedd  @&e0
L (GO sTemiiuGEBEH. 20w almenald@Gl FHHIOTBBRIGT HHIPDLCUTSH
omd  PHH  HTCHT  LWBIBSHE  CFBTETIEHD  HHFLSBHHHDHD
(pevsInmpTd  DNA  Slapdngl. FBOBIFGIP0  BTTNB6T  HIGLEVS
Bupemsuled o ulflamigeler o elenmihse Habeseieamed  CHTaImID
oumusyorer  BFjomser  Cumepeupmred, DNA -sefled  LpgIS6
JMBLI(H S GTB6MT. oo LremiseT LBBID OpTHseflar o galumed Sene
el IGUTg) HHBLILIBHEUSHET €LPGULD FRegwIwILC (B DNA
B QL hSSLILBGIBS). @b uwdH HEBD  QFweosBer o ulfleefer
OJUED — OHTMSULSHMS  HeneTddh HEH  MUSS 256 S 6Be.
JUEISHOSHTMS  BFSF DRSHHHIGMeN LWHLITTEGD  elsors DNA
CFweLIBH B

SHTUTMHIGH6IT alleLmIB THIBMTLIGLITED, B Fur@aseMed(mHbal 2 L eQuITsh
B CUWTHE @RSHIMS  BUIGOTHEM6. SmUienid  BT6T  (PIpeUSBID  Gflul
@efuled [MHleiml  euTIpLD Simal  gefuflesr  dev LTHS  alenerneserllelHbal
aeleuTyl HULNSHHISH OFmeitsleipent?

&flw gefluier yp emgrs sgfser DNA-uled evsilar @rle Senenialssl
CxpmeisF  QFulmd  uTHHWTE  aleneTeydemen  gBLBESHHE0TLD. SLE0TTEL
srougmiseied o efem  ..GuT_BLremevBwerd 63 OETH  BHH DIl
Hewendemend HBTHH BuieolBlensvdsd DNA (lpe0dbammiseT 10T 2 $Ha|ald)
GBIUIL 5555

wpisisma (Recombination):
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* A DNA CLP6VED Fn 15| 60T o eitemraGeur SI6LVF) DNA
(PeLHIBIBEHHHmLUIGom  wFyF  QFUIHHeT  WwIBBS  OBmeTenlILBaIS
wpICsiosmae  GFwed 6B CFWeIITed  FTHHUWITHBSI. &6TB6V
uGUISICUTEH HFHmae GCImGLTGamd Gmeansendbsdem G  &nISGHBMID
6B GlFied cpeold B HBDEBS.  GBISCEBBSSHCUNG BlsD SbHe
&Cym@om@gmid ufllorBBELFwens, (PG Luilesrs aUGLILH61TI60
L9 S (BUILTTSH6IT. G MEMEEhE TR SIMLDEHGHLD DNA-ailesr
uTedBlwseaiGumenL . @ewp  SHWIgSSLIUL B, Lp Senewie]  HHLDaIS
(PeLBIBI SleNaled HHAPD BICFTHMBF OlFUIOTGLD.

QU sm o _uljseisd (WasmfGwm Gaefiso) DNA @riigliy

e DNA-uler pluysefCurenl.  GOxmLy  euflengulsd @ @GO L
BevdSelBha BT Il CFTLBRGSBLH. Sg BIrll CSHTLBIGLD
Be0dE TalILBH MBS GQuouupr sm o ulfleeiesr DNA-aled  @amiBG
GoBulL @l BeHGH6T  SHTerl LB eTme6T. I(hSHBHISBHTLL T,
FEHBTCITLOFTD  CFfeidfiCu a3  merOl.  Lehewdulled gmsH T 400
CPHTLES BevdbGHFHeT GSBUUSTS SPWLLL GeTengl.  uglameard GeusiGeum
aumEWTel LUrdndelsar 0aT@Uy SiLmsuw @rliglin] pearGearmes CET@UL
(prereplication complex - preRC) geam  Srligiy  Sevdded
CaT@d s’ Bl U @Il BaswsHSULGIBS. HOSTGLLID bl
UIamiseT SILm@W  Uugdh  Guulsm o ulfleeisr DNA @yl

Bovsmad HEILPW o Fa|b uGd (Origin recognition complex - ORC)
wres GFweoubdmal.  Fool lgsst DNA @11i1gli T SELILeTeMN®6lT, SUILDTS
OI e  OFTLjufleng  Omewi  ©eVdFH®e6i (Autonomously
Replicating Sequence - ARS Sites) e omipsalLGSamer. Syl gl
Bevdmad Qo 2 FHad UGHH Belalevds@GHselled W BEW  Llemenihgl
O meiTaleiTment.

Byl Bevdded DNA-uler mflewp  Hemhal B OeIDSHeNTEHLI
Ufsasliupn Revod@ SUlll] sl el UGS aeriuGapg.  Guoulu)l &m
o ulflsefled w60 @Flliy GevdHGHH6T EHLLSTED  6TewIenIBB AT QUL
BHAUL_ML_H6IT ST LGOS GBI HHHBSHI. DNA-aeit
FflempaEnsBlmL G 2 6o ewaBLl Je36 LlenewiliLsemeT DsBHN Diend S
sl Qeowsenmall  Uflds amelGsead a3 OBTH 2 FHe BB
LNl el L umedmluy e GuimenL_L- BB 6IT LSemT(HLD MEUBL_J Q60T
Uewemilildsenmed S ewL  SevpdamHalmosd HbHHE DI 19 &HFHeVIdHBT60r
Lisid-A (RPA) o_gedips!.

(PBIBGHS SHenjaler STFIOTS I IQLLES SAULMLSEG DILLUTED  gBLBLD

Cowens  (YpIEGF Oaflalar OnsssHmsd ssBPL  CLTBuTErGsmoBrerd
aSD CBIS 2 50IBHBSI-
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o Ay lier cpeold CaHTaimid Bm Dewpselled 6wl (PHTIGHImI  EemLD
QzmLy  @ep) (leading strand) eeimid wWHOBTSH USIHHEG Sl
(Qzrigieor @emip) (lagging strand) eieipid SiwpssliLGdeamear.  DNA
@79ty DNA uredw@yerd a et OprgHullenmsd OHTL S8 meubsLILIBGSMBS).
®g UmgGoed eleieyd SIMPHSLILIGH MBS Srligli]  OFHTLmIGSBE
(P&  oiblgh  FlewiLotd @ A RNA  gewillb 2 BusHs)
WL GCouemiB. Bsme RNA Jdejwj eeaim Quwy.  Semns
o (Haurdhsll LengGed GBTH o Heysmal.

DNA uredioByerd  Gmrgd  @rllenu  BapsHseusng 3 Hlevluiled
salsaeiiu L OH gam GxmeuliuGdpg.  oniGumgigsrear DN A-uler
Lmed@wCrerd 5" (emetuledBbg S IQlenldH OHTLBIS (IpQUiD.  ESHeN6T
RNA-Sewjof Sba1 2 SeidBai.

puseiwny (2-Lam) DNA @rlpining DNA uredw@red o (&ued.".um),
DNA urelw@rerd B (ficm) wmmpd DNA uredioByed € (erligevmest)  eteot
(WAIB euemsWTer GBTHEeT CHeneuliiBalamer.

SRy

DNA Pol a - umediw@rerd RNA lenyin] 2 _(HaumdsshSm@En

DNA Pol B - urelioBrerd RNA @yl wliiBsrer (paeenn OpTaunss G
o L &smHaled STewilILGH MBS

DNA Pol & - uredw@yed Bylwliysd sl olflaedlul 2 $ab
OBTHWTHD GCIFUIEOLI[HE GTN360T.

DNA umedo@red  (irm) DNA  @rlwliiled  eapsHelsll  LBIEHSUD
SieMiILgle0em60. ML HoupTen  HluysbealGumemL L &eT  GUTHSHSIILIL (BL
LG L DNA ® (Haum@LbCUTG SlaUBens bHHF giflwiment
B seflCuimenL L demem QUTHSH LIDSHI HHS 2 H6SHBS.

e DNA @piginy 5 3 Hemsuled PapdBgh. o mamgd (UHwu Senp urd
exTLile0eor) DNA @ewvpuiesr Brd RNA tewgiofler 37 wewestuied
aipmaug OH-z3 aghbdyorsll GuBp  (weneulesd oSS Ba. 1960-&y1d
oW CIUId &THTE 6lie(HD SUTH FHTHHEHD, LUHSTHH CHTIBID
Bm Ompseied  @eiml, Fm  HEWILMGSTS 2 (HaUTHBH  6leid
ST BI[HSH60T] . Ob5sH OCHTLIUBB SHIWILHBIGH6T QBTIFTH  HIWIL HISHET
(Okasaki fragments) ereniuGdemer.  emeoBserd eteti3 OBTEH  QHTLILBB
SHIWIL MBS el BoUSBGL LWTLHS GBI, QI TR BTFTEH  FHI60TL BISH6NT
NewewiuBmpl o (hautGh Denp LSipn@ @Senp e1erilBSmal.
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3

""“-':;'j;:-x\@pleGsnT@; Bemip

.L_LH;..M..H 5

K 7

-

N N
Y& Genariie Semip

SHe

Bg o HauTdsUUBL HewF BTLls Seul el (et BHHD HoFHG
THITE  DIMLOHSHETENSHI. MBS OHTLIFAWTRT  SempuiTes 2 (HeuTGLD
(WICaImID  Bewlp, 2 (HaUTHSILGBD Hewg, @FLigliyd Sl L (LpesiGenns
BBHD HMFHG QUUTOIHTES 2 6Tendl. meVBHerd GHTHWITED E(H HTFTE
HIWILBIB6T LleneanibsliLBald, @0 SWLsHaT 3 weeiuied o eiter OH
OHTGUIBGW, WwBOBTEEr 5 QBTG 2 _6tem LMo, .GUL OHTGULIBEGD
e G enewilil gBLGBISET clpeold BFH HHDSBS.

SymiLTifed 1eComiwy Gstijauflensd TTTAGGG

sreugmiseiey wGombiwy Gryb &My @eveomeno (Plants lacks Telomere
Clock)

U]  USGHSHIHE  QFeodeied  1BemlwGred  OBTH 2 (HuTHBEI.
AFGHSHF  OgeoseT  SLGUUTLBB  OF6d  UGUULWD  SHBemell
QuBEI6TETET. gmaeaiGal 11-gudb auGLled SISHWTWD 6 BB 8-E6v
le@eombwiFser uBpl uwWlediplifser.  GCrTGLTCambseaien mieluled LT
oms  oewwhsd @G  eums  PusbellCuremLl  GeTLFeuflenFseT 6B
o mouTdSIUL (B 1Ceomiwl CHTaBISBEI.  TBSHISIT LTS YT mLiFerd
srays  GCmGuonCamier  wBmiwifledo  TTTAGGG a1 Sidohs
P sealGumenL . OHTLT eufleng wBsomlwemy emsSBEH.  1eBeomGIoGyerd
aaiiB OBTEH BH6T o (HaUTSEHBEG 2 _HHBH. (PHGHTeNT alevmidaHerle0
o esitenigl Gumed @HOBTHUNGT Sieey, FHTeuJ 2 L VOFOH6MEL LIQLILIQUITSSD
GMBaIFHe0mev.  allevmiSlemiseilen g DHBFHGLOUTH EH6T DleTa)]
LQLILQUITES  GHMBHEH 60F60&6T LGUGBLD FHmenel ELpoHS 6Imeot. REERY
CPLILIDL SHeWe0F  &Llgdh ST GBIL  STLQuITes o 6iTengl. Y
QUUISHITEOT STEUIHIGH6 6T OFevserguid BbOBTH U6t ey
GOBWTHBUUSTEL  SjeuBpled  1@eomblwy Gryd &My  GeveoTdlmHiug)
GBIUIL 55553 Aemev  Gumeiy  SIFHL uGLuemLub  Gged
SIMWLILBHM6NSH  HTUIQeVID  HTaugmisener GeuJmielaeT LOBBID HTBHBIH6T6E0
(Uaisspe0 HFswen) DFE Oi6T6] USHSHHGF CFe0H6IT CBTEV(BETETHTEL
SlauBnled 10BGeTLIDGTeL OBTEH DIHHID BHTHILILBGHBS.

GCymBnBsmb (wenensefler ylpliBasTen SHIILLL SuIsES B 61%?
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CFeouEIIaECurg  GCrmBGuwrGamd AL lILMLHSHHID  DIFHE(LPEN6IISH6NT6D
aifls @il Paspdngd. BFB& GmGGre (telomerase) s GBI
o saEmg. @ FABw RNA cpeodbamens aumjliunss Cameni® DISTaI
LT1emTLOY TS & Omemi(p, 6] QUEND Bl S6eMGuImenL L SHe6rTed )60
CaTLjeuflengsemen  @HOBTEH o (heutddl wGeombiwy GCarams OCFuisBs
(DNA pluysefGuimentL  LmedoengGaagen)

DNA @yiiginy sy suimeiwsd (The Energetics of DNA Replication)

DNA o pusdsstear oubsee 19 s IfGurmuydbeliGuiment L sermeot
popbend  olgGamenagst gemyumerd. . Gul  (dATP), weusen) Gourenenger
wenguterd.”.Gul (dGTP), weiseiengl GLrdflamngenyumerd..Cul (dCTP) wipib
g opbeilengLiigeangenyLmerd..Cul  (dTTP) eudwemen CsTHHH 2 HoydleBe.
aaiBeu PuydbeiGurenset DNA ous5585 Bmheveuwimer HemiQUT(HL &erTs
AlMBIGAUBIL BT DIHET LD  DVGIBMeN 2 (HuThG  OFwWISHGHS
GhHemeuUWITe SLBMEMELULD HhH 2 56| &6 mBeoT.

DNA @npssalsd ueF gmem OLueofler guie (Experimental
evidence of DNA replication - Taylor’s Experiment)

J. Gamyuyl GLuievy, 16l 2 e WBmID eumeol J anfujmed ACWImT LT
upenwy  Cuemid DNA Oumpéssdmsd eoldwm  Cuur ey  Geufled
16U |6TTeT6uT]. DNAasler sadfluds  (wparGamouimer  3H  engidliges
Garemis DNA emeuds @NUIlLG oisBel Wt o CLnBrigpGuimdlymLi
GoBosTeTenILL L ). sIHflwsss  @BPUILBSH mBWLOgenaid — OBTewIL
QUGTIEHL & &) 60 Gauy mIlBenen  auenTHEl HFCFeLHaisveen DN Aaisd
&HfWEBSHHSWD GUBF CFUIWNLL L.  Le®SLULSHHe0 HGnuiLriu’ L
&CymBuorBambsefesr Oeusllliugiing &Syl  LeTealsefed Geuserll  Hideimern
FHBI9HSLILLLendl1 CuTeiml STl L .

Ophspd GEuiLiu’ L &CrmBGwnGsmbsemend Oomewi.  Gou  HieTdmend
GPWILLIULTS STeodlenger OCEHTERIL  6UTEHL HHH 60 UTTHSHI DIHET CLPEVLD
Oge0  uELIer Ol Lmplemeouled  SiHedt ool GFed LG ULest
QL Lmplensoulled Sipent  euenFdlenwid SUBLULGHSH S CLrGrigGuimdlymi
epeold  aueniFFlenwisd &L BLLGSHSH o CLIGroGundymi  cped  Bbss
&CrmBonGambseT Uiy  CFUIWILILL L . Obhs Uil  eLPeLD
SHeIL M FHeme,

1. saflusssHIBG 2 LuGSSIULL (1pHe0 Hmeowpemm GHErmGrGambserev
sHflwsbsoneaid  Bm  GCIToTgL Seflevd  STewrlILl L Gl 6JGlearentl 6L
GumBmmy DNA mflenpuied @sbagflussid @GUEUILLLL BeTengl.  L6IT60
Gsui DNA @eipuiled safluibsd GBUiBH6eT STt iLiBels)e0emev.
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2. @pewiLmbd  Heweo(pemm  GCrmGuonCamdler &m GGymomgL Heifled  g6ssieD
LB FHrer sHflusbsd GBEIuIlh sSTeoliLl L g

Bibpa)det LTE UpemCLamID (empuled DNA @i 9dHsHmev Beplilbsmg.
srauymisefsd LysFCajsens (Protein synthesis in Plants)

o asGsidmas  OFwed WU  UQROWHSHHL  OBBID  HBHeULOILIWITE]
(translation) e1eii  BHBleMeLHETN0 HewL OLIBIBBSI.

oyueE UYEWIGHHe0 (Transcription)

®bhs BawalaBurs DNA -aler  agausmwliyg  GFweid 2 L &meisd
papdamper.  opemed MRNAealsd o sifen QFUIHUISI(ET euflend) LOFLS
SBeU6L  Quwiey HswEFS  cpeod emFLBLmMieMmESHHe0  STewwrlILIBLD
fABLTGambsefsd Bawadpa. Guulam Oupp = ulfleseisy (Eukaryotes)
o maurdsld  MRNA-&&6T  @Bedpl  Uis 2 Busbdldater  LOJUE
QuiHsemers  Gumpm  wTGamFevL Gyl  (monocistronic)  HeenIo
OB TEWIL 6MEUSHENTS 2 6IT6N6I.

wyugml LICwBHSHeoTerdl, LLwBss Geauamigul JLEmIOTI6  DienLOailL $aHle0
® eifel  emaml 76  Llemewilisel  oEBulLl G Fflewwp  DNA  1flgede0
SIOUBIG BB

aumjiy Sen / WG Qsuwr e / QeefiiumenLwr @enp (Template
Strand / Non coding Strand / Antisense Strand)

e DNA-aled 3 — 5 dwguied oewowiGuns, mMRNA ugQuBHHeHE

GUTTLILITE SIMHSH v Tl Sedlp  eTarlILBES B Obh»
GeuefiliuTL L WT Q6mLp 6TaaD DIMDSBLILBGHBS.

GHuiG OzmewiL @emp / amjllebeons Senp / OGauefilLmLenLujld Senip
(Coding Strand / Non-Template Strand / Sense Strand)

DNA-uler ey ewpsdsa@ edymes 5 — 3" Havguleomobs B GBluid
o BB P A ILGHBSI.

LOwGssi L. mRNAulear &1 aflengsd Somubd &7 alflnganul
(wapladbE@ udHeonrs wgrdled Osmeni®) OGuBMEBUUCH SUCuW auyd

SBMJGUILOTGHLD.

LYQWHSHHL BowalBg DNA-uled oemwbd @m GBIUI L &1 euflong
weialwsdwns (promoter) CamaiLGadna. @5 TATA a&m Sienwbs

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




APP &

STUDY CENTRE
CHENNAI

&1y auflengwn@d.  eleiBeu @EHd TATA Guenlp eler SIMWDSHBLILBH MBS
BOhsH BevdsdHelmbal L GG MRNA uROUIGHHN BB (LPIQULD.

®Bx GBumed DNA-uled ehsp @evddlet MRNA uredwByed  GEHTS
LYOWHHH0 DHidmel HiBISHS Csmeten GeouewiBD 6IHILIMS 2 _wiTHd
® b &M 6auflenF EIWID 2 66N DNA-Wler  @hs BevdE
(PI96)[H 6060 OFHTL T aufleng (Termination  sequences)  efen
SIMIPSHBLILIGH MBS

Quuiusm  Gubp o ulfleeilear  oEDwoly WU Q&8IMl  HeIH
mlewTenfls&lulled epaiml LG HBHmenll OLBBIeTeTS.

1. QURIGUBHSID FnBIH6T
2. TATA Guenip

3. LREWIBHHO OHT_HDH BevdES
L QG SHSH60

SammleT  LOWEHHO —OHTLES @b 25 M aUflenFHemen
Aemisagipfw  CuGsurlLg T joufleng TATAAT eenmiuGd TATA
oleoevg  amrdheared  Guenp  (Hogness box) emwow  (eieilwbalwms
ST LGS BSI. Bene LYOWHSSH0  Hasbemeud &L BLUBGSHSHID
LISBSTGLD. QaupPiBel Gurgeumer LYOwWhsHHeo smanisst (General
Transcriptional Factor - GTF) ey Quwiy.  Fev LgQuIBSHSH60 SMyemnilser
(eitenwsbSuLer Chruinsll Llenewihdl 6HTeTd6ment.

Gouml Flov LYOWIBHHO STTMINH6T QUORIGHLUBSHID FnDBIBHEHL 60T  EeNeIHI]
Uesre LigLuBSSed Bapemeus SHiflSLILGSSISBSI-

LIYQWIBSHSHL HEDey OCHTLMIS QUERIGUBHSHID FmpiseT o galwmed RNA
LImeVloGyerd GMLOUI (pesTeuflulc &lemul SIEML_WITETLD SHTEIB BB BbH
RUORIGUBSHBILD FnBIB6T BH UGHHHNTHE 6lFUIeLLI[H S 6360

1. gnewiBd OzmLy euflms (Enhancer sequence)- @z OFwers@d
alfleng 6T6uT&Y LD SIMLPSHSLILIBGHBSI. LI OUIBSHSH60 BIBLDM6
2a6HULGSHSINCH BEHBESHS STTEILOTEGLD.

2. QImIILGSSHID ML) eflns (Silencer sequence) - LIYOWIBHH60
Bomal @BhdHD DIELVFH GHMBHS 2 _HA|D ST UflenFUITGLD.

aowsHs Osmjaflnd (Consensus sequence) - @ sMjaufleng  Wewi(BHLD
Bewihd @F gMBHHHS aflenguled @aleumd SiaIl SHHeVID  DlgdHsHlg
SADWHSBSS0.
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Bmad QFHTLIHH Gurgieuter LgCwhsHHed smyewiser (GTF) wppio RNA
umelw@rerd Il o &1 eufipLHFH (mediator) @eipid CaemeuliGaBg. Bal
FNewiBd OHTLT ouflensd LBHID DIDWHILGSHHID OCFHTLT  euflend HGrHL 6ot
RNA uredioByerd II-emeu QUT(HSHSH 2 FHe s Bl

RNA umedinByerd DNA-ey et Guriguinsll  Llenenibdl — Cbmeialdleoamev.
LMBISL LIQOWhHHe0 STTenisamen Sfiul 2 Ha D (a6 SIL|L 6T (HHevleD

Bmenbdl el UgwWhsHeHe0  CFwemev  HBDSHHIHBSI. B &0
(Lp6STEOT WIS UIT TS|

DNA-afsueiten LgssHHBaTen GBuib Deudb@&Hsmend Sl 2 56 |dIBal.

(werefwsHuL a1 ewenibd RNA uredwBrenery  aufbL 31 LIQOWIHSHSH60
&Myenl (PSS URISTBBISBS. Bz Uete  mMRNA-alBsTer
BluyseflGuiTenL L sei 5 — 3 deguled auflewaiiiGsain G RNA -ules
Qe @D o (HeuTdSLILBGH MBS

QUi smm o ulflee cpaim auenduimer RNA umediw@red smentl LGB
Beneu (pewpGuy I, I wmmd 11 eteor’t QUL (L Beitereor.

QBT 2 LS5

RNA urmediwGyerd 1 FAGunGamiflesr OQuflur euemad RNA&zer (5S rRNA-

weus_6ily)

RNA umelioGyerd 11 mRNA - &b 61T 60T (LGS 6uTTIQ & 61T (Beneu

hnRNA &6 ereutt LB evtment)

RNA ureSiw@yerd III tRNA-sx6i1, fGUTGsmblesr 5SS RNA, o I smalen

fflw  auemad SNRNA-Gx6T  (Bemet  SNRNA-&H6I
(@eweu SNRNA&H6T 6Ted1lILIHE G160t

weBemmg MRNA Qsweunsssded usGaulu L mRNA/RNA o mormpgded
peVEBImEm  CFwed(penm

Guui sm o ulflseisueten mMRNA, tRNA, rRNA odu  cpsimid
(pFHevblemevliLily  erer i (primary transcript) (peiGenmy RNA-aledmbHa
® (HeuTSaLILIBHEeTseT. Obs weGeammg RNA-weu LgGwpss RNA
umedi@rerd I o seydma.  wimppulfl o L &mamy RNA (heterogenous
nuclear RNA) sgpoevsr  hnRNA  eenun  weaGeammg — RNA
gL BLmienTaHms b SIDLAUSHBES (LP6OTL 2 L &mHaled
USILGSHSUILBS BSI.

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




APP# L1 |

Bl apLed (Capping)

o wasplemev RNA wguier (hnRNA) 5 peweuied Gosdled & emsCameng et
engumerd..Cul.  Gamewiy GFwWwliuBld 6o  OTMBEISET HieT (LPL6D  6T6ImI
SIMLPSHBLILIGH MBS

2 61 GgHgHevTdHsLd

mlelepLenevd HalfdHak MRNAald sreorniuGd 2 6T mBluydemGuITenL L &@erhL 6T
CwHHed CHTGFH Bemewidmg.  LIUYFOFUIHL GuWTe|, WLIYFLFWIST Guuije)
SIVITSH  LIGHFH6T, GewILJTeiHel OBMID THIFTAHIH6T  HHUIaBed o 6l
QSHHTHD BDeVSHEGHHET  HT6uoTL LB ITN360T.

BT epLelleir BGxHemeu

1. RNA fwsmald HbHEHD 2 Ha|He0
MRNA-uled (a1 DIDWHSH (PHeL E6wTl Jredl bbb
mRNAemal ® I &(mHalleVl(hHb3l &L BLTlenTeSHH MG BLHH0MS
PUHGSUGHS
FOUTGam(L 1 MRNA-emeu Llenemnrdas

auted 2 meamssbd (Tamling / polyadenylation)

. hnRNA uguimend ssae0buwfe) OFUISBEG 2 Ha|He
. umeloulienL L semen CHTBHIOIILSBEH 2 H6H60
. gl Cumienmmasgleo MRNA-alar HenevshSHaETemnenul 9IFH &ifdH5H60

Guuupr sm o ulflseflasr DNA-aled o 6ten s @aBs  GSBUlBD
UGSHB6T  OHTLIFFWms  BmHILgHe0emev. TBTHS  HOSH  SHIGWIL HIHETTS
SIMIOHSE  OTUIHHNMTHS STILLGH OB Henet fFFFEG J. grouFLerd
wppid S0 ey e & SISlehJEeT  1977-60 BHewiLMSIh,
AsasampLlIBaTE  1993-60 Gmmued ufle  CUBBeT]. Q(H  LOTUsIe 6
B aleminmiseT @ewi greisen (Introns) wmBpid erdervmeser (Exons) eeipi
SIMLSHBLILIBHS TB60T. BouBmleT  eidbervmeise  HIOGaIT  SIblevmIGH6T60
O&TLTeuflend BTt GSNWIGTEH 6L CuBB HI6HIL_BIHEMTGLD.
SeuppiBalenL Gu SIMLOHBIGTEN ©)6u0TL_J TGOS 6IT SILOGeurT HYLleLmIB 6T 6T
CaTLJouflengdarer GBlueaiser smHuild CUBBIHLLSmev.  6aiCou Eeneu
® (HHOBTHHGLD LT HHIB6IT, LTl UL InL_(H&H6TT, QBT H6iT Gumesis
6T6UBEMBU|LD o (HeUTHS 2 566U3606060. G15%:)) 6186YOMGITEH (GTHLD
Bewilgreiisephd HBGUTEH Lemeyul L OJUEDIBS6T 61601 SHIHLDSHSBLILIHED GBI

sTauymisefled RNA-aledhha LIHHmdH DmDSS o FHaITdH E6RILJTesTH6N
SIEBBULL B, eIdbeTaise Llameniubld Fwaisbd RNA BauidhsHsd e6iml
Quwiy. yrsmiseT ueveuBmlen GgT@LiuTeoTer GCsmenealgel EenulshHeIBILILSH6N
(Spliceosomes) 613 FIFH6TTH6T BHBSH 2 FHHAWRT.  JBSHBMY 40 (LPH6ED
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60 BTG WLy allLD OC&TemiL HIP6THeNTE Eenel 2 silenel.  Eene,
uev fAPlw o La®m RNAsemerww (sn RNAs), dflw o L a@m AGummuydbeiws
sd ssersmenyd (SNRNPs)  Gubmpene. el  B6UIL [JT6IH 66N
BenopBlwe|d HEBAD 2 56|53 6iImseol.

fGsmemevd (Ribozymes) eai3 Gprauier o HalCur®, SwsHsSeIBILiL],
BT JTOTHM6T  DIBBBIBMBS. oFa1  Uetenll  us@Geuliul L. mRNA
BomwdHs 2 _milimuall B Oeuefleubdl, 2 L &M Hlevel UPUTS 2 I SH(Hene
Al BF gl GLTienTovdHmd  SMLbHBH  SmiGeTen  FGUTEGFTbSEHL 6,
ILUSHSBI0 QUWTaIBETE Semenhdl Osmendmal.  UysHhiser RNA-dwel
HU  DODHFHID 2 L HHGHmeT  aufwunsdF  engl CLrientFSHHBESGD
SLSHILILBISH HMBeL FMIHS @H OlFweT@LD.

oyysh Haeued Guwijey (Translation)

DNA-ufe0 o eiten wogys SHdHeucvdsementl Liyg Gsuig eBHHeumD MRNA
fBumBambed  Uemewihgdl  UTIOULIHL (hEHemen 2 (HauTdd 2 HaBmE.
MRNA-ale0 o eten BudbeiCumenL . O&HTLT euflens @Puibset, UTsHHe0
o siten QOB SIdlevd CFHTLT euflengdarer GuluiBsets, HCUTGFTLO6T
CgweuTd&aHHTe0  LIHBBLULGL  HiawalBE jys» HoHeae0 Ouwjey er6im
Oy,

psF Gajsmauisd enaswmeniLBL OFmesnssmss Glwer (Codon):

DNA-ufe0 91655055 DiewwbHlenen cpeim BlupdbeiGuimen L &6 oG
Siflevld  gaPBGTw  GEuiLTes sBsILGSBE.  Bsbe WsEHUIG
(Triplet code) ety Quwiy.  LYOWHSBISGLILTET MRNA-ulsd o eiten
GPweser 5 — 3 Hewguled LgsSBWILLG OB  Ofevd CHTL
aflengwns MRBLUUGEBE. QLTSS 64 GBlWeideT o elenel.  SeuBmie
61 @Puaiser 0T Sifcomismens GBS GPwaisemm@d. UAA,
UAG uwppid UGA 8w gplweaiser 6bs oIfGam  oifleomisenernd
GBILLZ0Em6L. aaiGo  @emeu  QUTHET 2 _UIHHTE GBS
eTeuTLILI(H &) 63T 60T

Oz sas @Gplwer (Start codon) - AUG GugaGuimelesr et oidGert
SPvHMHE GBIEGD GBlweT OFHTL&5H GSBIWET 6IaTlILBSHBS.

PoSs Slvevgd Bmd OFuup Gfwer (Stop or Termination codon):
o&fl e UAA, subuy eremiuGo UAG, gued eeniuGid UGA
aFHW  GBWeHeT  ehHald  DIOCHITOIOSHMBUID GBNHBTH, OUTHEIT

o ISHHTH  (GHBIWGISHNTGHLD. Beme FBIHH Sevevd BmiFH  GFuiuyd
SN WIETHEIT  6T6ALILIH S 6ITM360T.

agi@Plwenser (Anticodons): oufiBamm  ouflcvmismend SRS  euHD t
RNA eeniuGd  wisp  RNA-uled o 6ten  SIBSHSHBSHHMWOHS PG
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BuselCumren L s6im adJ@nBlwer esemiuBapa. g MRNA-aled o eiten
6T GPWISGD Bwent @PHHTH 2 etengl.  MRNA-uled o eiten
GPwenser tRNA-aler agljsds Gfwensenmed tRNA -uler 3" — 5 Hewauied
S eoropSlwIiLB a3 TmBent.

JYs SHHeued Guwigaller GFuleordsasid
BF SPEHBEWIL  (LPHETENLOWITET LIgHeilled HlHIDSBSI.

[. gleudswenLHev (Initiation)

arglel RNA eeoniuGio mRNA-uler AUG e @pBlwiet  10JLs5  SHH6Ie0
QuwiTemeud OHTLES UGS  GHMIWGTIHTGLD. QU@H  CLPEVBHInBISH6I
SILmBW fBuUT@amb eteip &L GLmlenmery  Hiewe _6TEhBILILT6D  LDJL|SHSHH6I60
Quwiey MawwamH. Oufu SHwent DG FPSlul SHeLeRT DleVE 61T BT
GpismaTll OuBm B& &6le| GPULLTS [HIW 2 6TEHmILILTEGLD. HBEU6ED
Cuwie) Fowbded WLGEL Bbd B DM VSGBEHD DI,
MRNA-ma1  ysHaimealss 2 5He|d6mser. a7 mMRNA-afled 2 elten
G WeTHmen  LIgHBBleuHer cpeold LIFHFCFTHMS [HiBDe] OHTLHIGD MBS
SIOBam  oiflevmismen FOUTCFMOBGHS OBmemi® eubzk MRNA-alsd o eiTer
IUSSHBAUOSEHHG gBL  uflmglilbhdHsd 2 FHAD (PevsHFmpl DUISHHeNTH
womBp RNA-s61  eleip  tRNAseT  OFuwiebuBa emsent. FGuTGsmd RNA
st TRNA oeowliy  oBmid  elewenyss  OFweonodsshHed  (LpdbESUIL
LIRISTHBBISBE.

FGuUTGamb @euGauTeipid, MRNA-meal Llmeawidd meabd 2 Hajb BevdhE
QETEMMULD, tRNA-ema LTen et S| MEUDHDHDH Ghemauuimen Bm
Bevds@Gamenud GuBmieTengl. tRNA-meu Lemewisg aidbss o sald &
BvdGH6Med aml P-Bevd@ 61aiBild SIempaHELILIHS 6T360T.

1. P-®6ud@-0urigemn_ed tRNAemeu LT em 6wt & &H1LD BevdH G, BFHIUTGLD.
Balalevsded 2 eiten tRNA, suen@pd GUUHLE smIdeulet  SjignmieujL 6
BmEmIHSHIGTETHI.

ii. A-Qevdb@d — Bamm gemenved tRNA Umenids@ld Sevd@d SSHIeUTEID.
Belalevdded o eten tRNA, o 61 G&mewih  eugliupd oudGert
SlflevmisenTer  DIOGaTSHINI60 Lleneorliles cpeold HTHIS aUHBBEH. BbD
BovdGzefed tRNAalear egfsadwerser MRNAalar  @pluieiisenL 6
Benenibdl CBTETHBHI.

. uredOulienLl. Frde) BLFwen,zed (Elongation of polypeptide chain)

fGuTBamiesr P ommid A Bevs@del DIHBHEH 2 6TeNHTe0 HIBIG SIGHLOULD
tRNA-semen, mMRNAUWIGT S(HemIhSH Benel @5FH GHNIUIHTHEHL 60T ST
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Aot BFy galeundmgd.  MRNA-aler BuydbeiCuren i BT JauflengsE,
gmuUsd  GPWSIBEHD  dHTESBWEIHEHD  QeweniCFHIHEH  LTeIGULIEnL L
FRIFV 2 (HeUTSHBSI.

wjugnl GPlui® Cuwijliser (Translators of the genetic code - tRNA):
tRNA @61, woyuemis GBuih Quwiinisenms Smbal, oJUamish  @Guluil mer
pwseid oibevd OHTLJauflngemw UoCamollend OCFHTLT euflenguwins
LT 1185 63T 60T. SIHTeugl  Wwyuapleledmbdl  UTeOULmLL &6 BahHTes
®_ 56)FGIMB6d.

tRNAaLear 910G oufevd @i ledled  QHTSLILTED  Benewibdl,
SITeuoTL_ LI L SIOGeorT SlerleL tRNA  wpaedev ® (HOUTHBG.
BhpapFdond Chmauwmar mpmey ATP spha o sea@dng. mMRNA-
aladr Ot sss @Pwemear AUG 1jysh sHaeusd GuUUmeudh OHTL M
maUsHBH.  QFH OWwHHCwmeler NG  SHIblVSHBGTW GBI WeTTGLD.
BsBe Bman @bp ] GBumet Oupp tRNA Gbs oubGem
SIflevHmHH SRS albg FOUTOFTIOE P-Bevddled SIDTH MBS

Sleveiet  HIOCIT  DIOVSHHMBBME  IHTHGB NSRS SHTRISUI  ET6wTLTeug)
tRNA cpevdbampl, FOUTGFMAmT A-Blovsdled Lienemibdl SIBIG DIDLDbHIHI6T6N
MRNA-ule1 Qenewt @55 Gl a1 Senent CxmbBUTEI CLodHGeueniest
BB  Seveneteat  SHBHGH  GEmewi(h euFLILIBHE STBenT. LT 6oT60ri}
SlaBBiBHlomLCuw CulimL B Semenie CHTAEIBISBSI.

BHHmansHHe0 P-@evdbdled 2 6ten tRNA —alB@d OwdhHCwreaier oidGeam
SIfHHBSGemL G 2 sifem  endled  Llewewilil]  HIWIQSBLILLH  (LPFH6D
tRNA  fGunGsmier p-Bevdmasall b  alev@Hmal. Wetteor]  mMRNA
@mpuiler Q@&GBWeT D  (cpeim &7 eauflewd  &ngd)  HGuTGamid
hBTSHMBS. Bgamed  GCHHCWTIET - SEVMIRT STHISW BT TeUdl
tRNA P-@osdBad Oaresih apliuGédpg. SOsBEmiuled pasimsrals)
tRNA sisBaflw  apampraigs  SioGam  oiflevnmer Fengapl et A-B6e0dhaI60
AUHFHEML HBGI. etedl]  Slevenllent  LOBBILD  FenJendbGilen G GulienL (b
Bmanie| GBLGSBEI.

Bamar SIbhHH FCUTCFTD, MRNA uler cpeim &1y auflngd ST BBIHSI,
A-Qevddle0 2 etenn  cpeiil DIOGIT  HidleLHIBMETT GLICIMLL.  Seneniaied
Gump GulemLiged tRNA, P-@eovsdB@s Csmeasip augliubaBsgs.  ESHered
A Bedg &16d Qeuwiu’ @ SeellsdBe 6H5 itamseiss RNA
Oameni(y UILILBSBSI.

Beiamy  tRNA A-8eowsadelmbg, P-QevsdBe baias  fEUT@FmOed
@LUGuWTey e ILGSHBE.  Bhs SLUuwTaIBEs CHamauluBl SLBBEn6L
GTP-0s1(hH3 2 FHadmg.
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o LUTIOUIMLL 2 (HauTdHSHIHMBHTE DIOCT DilevRIBEHHS LGl GULIeHL (B
Nemewilienl  gBUBSHHID FGUTCaTLOe0 o oo flGumemervld - GUILIENL 196D
lyTe. .QuUBTerd el OBTH o FHaydmal.  fAGumBsmib, MRNA-alar 5'— 3’
Hemguled cpeim  SMFeuflens SMID  ugliuguwing BEHDGUTEH  SIOGeTT
SflevRIBeT QBN ler  @eamTed, MRNAuler  eunfsm L ederg, GuiemLL
Benemialer cwpeold Llewemiuybml UTeloLLLL TS @ L6LWTeuenLSB&l.  LOJLY
HFaled Ouwige] e BBty GBpemeu  OFweLTHSBLD. SIfIHLOTHL]
UrsdCaysma  HawbBurgd @ MRNA-uled uwe  fGUTGsmibseN
BemewioyBml  HeWISSMBM  UTeVOLILML HHET 2 (HeUTS6dTN360T. @eleuTm 6w
ABuTBambseT @m MRNA-uL &1 Semeniay GUBB Henevd@ll LITIGFTIDSH6I
Slevevg UTeIFIGUT@FTD®6IT 6Tt GILILIT.

3. umedOulenLl o Busd (e ed (Termination of polypeptide
synthesis)

o wpamsHsd GBweasenmear UAA, UAG ssbevgs UGA @eampnled g8mhenid
o  fCunGsmisr  A-@evddBE  aubdemLubCurgl,  enal GLmilenmen
Lrshiseiey @amrer alGaldgd smenl (release factors) ihemen @evronsul
2_56EIDEI. Bbs WYY BSSID GBwer FGUTGsTMIL DL bHSID
UaFCFIEma (PYa dHd aumIBEH. ABHCa FOUTCFTDSHeT OFevelleT LTS
o BuHF OemPBsTeme 6 ILGSBS. QG HOUTGFMIe  Bewent
SlemewT  DIeVGBEHD  LIfibsl, Lemeniwmpmpbs MRNA al@aldslinbeaigi e
o mautenr LTI MRNA-mar ol B alev&Hmal.

sreurmiseiey IBBIwenB RNA @omwsdze (Alternative Splicing in plants)

®  HTAIJHIGH6NT60 GylD6V DI SHBHMIBENT60 gmuU®BLD allenereyserileVl(HbSH
AlBLUBHINSGHF Frmdhal wJusm GeuelliLT®G 2 He BBl

LgQuidssiu’ L. MRNA @eamier, SemwdhdHed, senmisamen, GeauaiGoup
Bevds@deiev  Ofle) GFuin AowiHed  GEuwiin L. mRNA-zei
o auiLndemar.  SpBapalng wWwiBppens RNA @eauwgse eewimp Ouuwy.
(SIS ® (heUT60T LsLBaImIaIeN S MRN Aseied(mbal Goumui’ L
LI Sepedbampisel  CHTaBSMSS @5 2 (BLUISBIBET  eTeim Gl
wrBpiwens  RNA Sauwdhseled  LeOIpeNBH6T — STewilILBHE ei3e. Q(h
wruameled(hbdH 2 (HUTGWL GSUUeSTIULL  LJSHS6T @HH eUenHUNeIl
LT SHMmISMTHS  S(HSLILIH S enment SIFHB  cTenInlHmBUTD  E6UTL TT6ITH6N
o eitemr MRNA-aled RenuwihmHe0 HewL QUBIDGLTEH BFCFUIEL HHDBBSI.

MBI (B GenwiSHeden (PHBWSHSIeID
1. wiBpeB BamwsbdHelammed o Ham@gh ussaumasliul L. mRNA sefermed,
UeLGauml  euemsuled  SIOGeIm  SIflev  auflewFsenenl  GuBmID  Goeid

Gaweoum 1960 CGoumIL L LTSHMmIS6T 2 (HeUTH 6IIBeoT.
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R WwIuamalelBhe @55 2 (Hh GuBB LGB UTFHmiseT BHTearsideiment.

@@ wrugieledmhal Lew MRNA ugHeT CaHraimpidleiper.  OFLGED  66sTnsles
allenemOUT(HL SHo6MedT eTewienlHmed DIFHHLOTHBSI.

GLO60 HITLUHIHISmNE FOTaNHH DSBCHEMBM HB DiWD6YSHMeNLl OB EF)
256 BB PTG GYSCaBs  ustlenus  Cxiey  CFuw &g
2_56|BBS)

RNA - Ampsziudzss (RNA Editing) - gragmseied wLgOwGsHHed
papalBal vear pawd RNA Qswenssbd (Post Transcriptional RNA
Processing in Plants)

GBI L UssHmsd o (HauTd@GaldBaTall  Lgbuw®hasil’ L. mRNA-ails
P SaNGumenL . @eatdBF OCFHGHHD, bHGHHL DIVVEH LHSH OFUIH60
paaseiear  cpeold, 2 (HauTdsUUGBL — uTedouliemLiger  DINGeITHILb60
OaTLTouflengulled OTBBRIBMET 2 WL ThGHaCsH AbHBHISILATGD.  (LPIQeUTH
o mam@d  RNA-ulled ouiiGom  sufevmisemens  GBuip  QFuiujbd
CaTLjeuflens  wIBBLLGuSTL  CoHmeuwmer LUIsSmdL  CuUBIpEBEI.
LIGmISMSSHHT  JUIHOSTOSBLSH0 GBUIG G’ @ wyyFeauis),
mRNA LOWBSHHNSGLITET TBBEIWmLLSESILGSHD @  GSBIUILL
BAevsdlev L BCL Pawaus GBI SHHHEHIH. by Bevdd C — U
BHFHTGHID.  IFTaUH mFL CLTHGT SMTHHBGSL UHeoTd WITFed SHMTLD
S|MLOGUSHTGLD.

RNA - lpaLILBH6e0 - Sreugmiseisv LOWbBsHHe0 HapalBELl e Beu
RNA aufiens

B¢ amEem wgugm Hesliendfoan gradamanns ST
o o pEaile weugmy Sl mg

Spst SIS

-_ .ﬁ_gul_n._; ﬁ;‘l.E_r,rn_:rquLu LTI S T

{ +ugtussen
RMNA

Aol L mEmammig T

Lgichu(fs :
J s %ﬁﬁﬂm@" L FulEemgy
I—Iﬂglﬂw QL) BMNA @gn@.ggm Eu:-m@l.rr&rrmmlﬂwm

e | —C—=0C—

-

= o
ﬁmLDLIEerrrmuﬁJ_rr

Senfilatise Q&Eugumﬂq&@m@ﬁr siflEams

865 Gumedrs SH(HSHILD LDl GL T memiLfluighalev BIBLDEUSBILD
seuiLBWlILL (heTengl.  Seneu @Jewigeud HISAPD SHHSHSHD Lflfligest L omBmLD
oI  DIMPSBILGSHBSH.  DHTUH @h UgMISGL LFH6e0Ts  LOBOBTEIm
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omBBG  CEFuwiLGSHEOTEGLD. Smeuenaswimer  RNA BH(HHFH WLNLOGH60
SISWICILL (BeiTeNng). (1) udeS®  FHmSs: ol CLTHTEwIL fulmbiseT,
LUGMHISIBHISTN60 STenrlLBD  Ufldligssr L omBBl QHBE&  IBHHHISITLLTGLD.
(2) QFmBL leVeVH BIHO FMHGHBHD: ARG LUHWSTS @b BuybemGuiment L
@G QFmELIUGHBH  SevevGH (WPILIBHS  @h  HluydbelCuimenL L
bHBILBSHBSHI.

RNA #HmsaLiLbseder euenssmer

Editing HTUYFO\F 6060 60T .
i o siemmili] BsG W96y

C->U Siredy mRNA | S10Ger
enLOL_ GLrasmeuatigifiuim SILOGLRIBENGEIL]
LITSIBITHSH6V
GamLmeiideriled
gmUBLD L6
CoumILm B et

1990 U->C | &mey _ Yoo GupGee
emLoL_ GLTasmemig i editing (U— C)

1991 C>U SHTEUJ  LIGiMHISH 600l &LD LI GBI 60011 & ) 60T
1Pp&HeL GomEasimert

RNA AmpsaLupGsee (poHalulsgieud

. 2wy STaujmseler UsmsmIsHHe0  Cuenriur  GCeuewngws  oOGerT
Slflevmismen OO BHS GBFCFLD 2 FHeaHBSHI. T SHdH  GHMlules
OBBID (P96 Gl SLFluienel S0 66 RiGLD.

. QFe0  mIewI2_eEpmIIYsFTT  wyyluewi]  Geueflium  enl & — SHTeugmisberied
PLBEGLGSS 2 50BBE!.

. ufleormog CaHTBm euenFFuled Guemriiu’ L SIOCT Siblev 615 FMmISEHHE Wl
oy GPlwersenen WL CL (s BFH o HaF B

STejb WJLEIsHer (Jumping genes)

STed yLgnibsemenl UBp CsealliuligmabaniysenT?

o ‘G ITHBBLOMLU|D LOJUSDIFTIFaD 6laa|b @& DmWPSSLILGSBSH.  OFLD)
OHTMBWHH60, @FLSHHBHHH LBEBTH BLiHHBe SLiuwmbd DNA
OaTLT auflenFsel SelauTyl  DIMLDDHHBLILIGBETBET. Bzpmer  1948-sy1b
eI umjugT  Gwdelleaird eaiB  6Wwfés  wFiuieomeo], WwoHeETFCFTeNd
STAUIHHeL  HeWILBhHgH  ‘BLDGuUwmD  SLGUUGSHHS — FmBIHeT’  6TeILl
QuwifiLmy.  20-sulb HIBBTERNQET FUEH 2 (HOELLLIBSTET  SLUI6|H61T6e0

CuwoesT®m WIBBHSHmer Seufler  HewibLlgli] gBUBSSHWSHTeD, 1983-oy1D
apemrgmaTer  Gpmusd  ufled @UGLeRToSEG  UPRISLILIL L . ULy
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Qwaelleirsd Camen allenspujmBHelled Haldhsd DleOWITET CFeOHmeT U6
OGNS QUTE UL 60 HGHTF WIeoll6vt ®_ MBUSHHUITED Goumu’ L
GUGITEMIRIOISTEWIL.  [HeVLD, UL WBmID  Feuly LeTellaenLer  Hleneowmn
LML WILOTSH 60 &L BIHST.

GamendHHTaurHH 6T  JLEIOSHTMBWSHH Ac/Ds a6 SHTeyd  LOFLIDIHH6T
STEILILI(H S5 63TMB60T. Reaupmien  Ac Qrwrsdunseand, Ds Q&TLUBIGEGLD
STTEOIWTHD _6iTener.  Genad BT6wlged AC HANHHIAUDTOIH. 2 L 6OF
Ogevzefled @z Dsajer  Gaijbgleiien  mHlemeouled, Gamem  allewgulle
QUM HSHMHTT QMG  WJUs 2 6ol B HHMBESG G DTHBBLOL [HII,
SIHMAF  CFWEOULTSH LOJUEDINTS OTBM  euewieiloBs  allenddell BCHTeims
CFWISBSI. oGy FUmer  euewiewild  GEmewiL  alleNSHHGL  UFHeUTHS
HLBHSHLLTeT  euewiewild OBTewiL.  alenddeil  CHTIMS — HTJEMIOTHBSI.
®bhs Ac - Ds asmpiasewen SLDOUWGBD &S GUUGSHS FmBIH6T  6Teor
OwsalaiTd aBSHHMISHTID, Camemd uBBlW  WLIUEH  SLULICITEOTT6T
olGevderomemiy  LIfim  eiueny  @LomBms  ammisen  (Transposable
elements) oTaulLl QUi L. LOTLIG)IEH O\ GHT6N B UIBISH 6T
[H6D6VSHHET6MLOU L ULIENHE S|606V, LOTBT& OHF|LD6)H S 63T6m DU |6HL_ULIHE
TRUSBHTOT UHTIOTS  allemmiGld Canhenet GlodelleToaHler CFmgmHemenGu
SLGLD.

B oTBBE Fapisefeln (We&IuSHSIeuLD:

LeoliUL &anlgul  FBSH  LOTBBEIGmeT, LBpd o ulfladbder  FhFH  wIBm
AlHHmBDH BN Dol 2 56| 6360

LIflemITLOg &H60  LOJLIGIFTT LIGTLORIGSET © 6WILTd Benal 6uLl6lEdd amser.

LIUEIFT] QUi Hefled  Bemeu  FHIIOTBBIHMTHAD  [HBHELTHBHEH ) 60!
S WTEMRISMTSAD, @ wrHfl o ulflarsdaier oiageiu DNA-meull

U&SHS ® Hab SHTHIBH BLSHHHENMTH|LD FBbs (emBuiled
MSBWITETLILI(H S5 T3 60T.

sreuy wJugn Osmemaswid (Plant genome) - gf o ulflerddled  smewiLIGL
QTHs  WIUEISHET IBBID  SeuBBBSmL G  SmWhHs UGHH6T Ldlul
SasIHIBGL o flu U Owrss DNA seieuiflules wruemishosTendub
aeruBamg. o ulflend eesler o ulfluiebamy GFwedsEhHETE CFUILHBm6rdD
GPRUUSTES B 2 6lTengl. STauy  Quuiusm 2 ulfleeT cpeitml  SHeonlil L
wruem CsTenswmismear QuBplsTerer. (1) e La®m wjugm OsTamswid (2)
ol CLramemil fll  wjuashesTeamawd  (3) usmsmis LJUY  OFHTENSWID
SHTAUIHEIGH6T60 DU (BLD ST LGS MBS
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opmiLmidled sredwmenmm — GieuCpmiigd Gamg euena (Thale cress) - o6l
BTG SHTeUJLD

1.

WJUemIOIUIEd  IOBBID  cpeuddamleast  LIgy el  bihe  Gsmeiten
2 _Feb @b WISFSSTeUTD BSHIUTELD.

U CFHTSHWID (PUPUBHIOTHS CHTLFeuflenFiBHSILLL  (PHO LG
sraorew 8% 566 GBLUSMSS CaIbsal.

ABumB@amb DNA afled smeoniu@Bld 2 1 s(hHoeni  SenLIUTEIE6T6T &)
uGHud  FBuTBgFmnsd RNA-meuds  GBlebSBa. Bz 2 BB 4z
&CymGon@ambseaier alefibiled SmewILILBSBS).

GMBHSH j6Ne] LIUEISOSTmSHWID OLBB DiHTeugs 10 GHCmGLTGaTbHmeN
Smweursll  Gupp  (2n = 10) stapd  SHEUTESLD. QUTEWIQEL  LI6V
FhHHBMET 2 _WILTHGID STaUFoTdw @&l JuUemIFT]  UGUUTWIIBESGL
LWSTLL $amQUISHTHS 2 6iTengl.  @He JUam OFHTanswidhded Qhmei DNA
(Repetitive DNA)- uler  ojemey GopamsGsa 2 6i6ng. 60
alwpsaT B  Gweuter DNA, smapsHdear UrsmsepseEw  GBluib
CuBBaTE BHUUg GBI SHHEHSH.

HUIaSHIH6TNe0  eTeflldle0 eueMTSHamigul @HFHTouUFd WSHF FHBwSTHeaD, HB
SHOYBID  SHTEUTIOTHED, @ITewI(h 6UTIPD BT  [BT6T  HTEUTIOTHED, DIFHD
AlmSHBmeT 2 _(HATHGID GHBIBW  UTDHMBFGHIPD GUBMB  HTEUTLOTHLD
9 6iTeNg| (@J,@j GUMJMRIGGIT DL (HLD). SewiL U’ L. FHSHIOTHBBHISE6N
BHFTUTHH60 elaMdHled GoBeldTeTeneomd.  LOFLGDIGHOSTENSHU  6U6TD  E5H60
DIFHBLOBLUUSTEL LOJLSCHTHBB LoTHBBEIGmeT 6l6lgled GombsTeiTemeomLD.

mlewilel  Fly  2 etem @)L misefled FHTeugH  alawiCelaiuied  D&HSHTeurid
CoupPlaroned SHOIFH AUITDEHMBFGHLMD (PYdhIBSH  6ailms 1982-911D
apewiged G’ CangmensGen  HlHLISSI6TerT6. LDGOTI SHEmIL_ 63T
SLLTaMWTS @5HTarsmd il oleawiCeusl ouuie GaFuiw  (pgujb
aaiLm® BFH ST (HSBSI.
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VG — 4

o _uiliflegmolevpi Laluled GBMI(penBEEHD CFwLeLLPENBEHEHLD

o uWlflOsTPeOBI Laluled  elaiugl  Uweuml (@B 2 ulflwed  OFuled(pens
SlalweonGd. (pellldy BSHBGSGD BB 2 UGS EHHEGHLD LWL &dnlgUl
olalwed euenFd, o ulfluied GFwed(IpenBHelei LWETUTH, DIeDLOLIL] LOBBILD
TGS 6eid gameoTd. 1919 b suewih asmGsflu QuTpSlwTenyTer &Tjev
gigl  eeueugmed o ulflogmfled mILualuled eleiB GFT60 2 (HeuTdHSUILIL L G|
o ulflOHmHed HIL_ Uauled 616313 Q&meL ® (HaUTHSBLILIL L .
o ulflOsTPe0mI Ualluied  eleiugl 2 ulflemise, Hadbdpell,  OFeLHe,
BICOTEIMILILBET  DIGVVH  HONGMIOLIBGHSLILL L  LPeUHEBIH6TTeT  CIHTH Hem6r
LWSTUGBSHS 2 ulfluied SIeLevdH LB LpevHInmIBmeT  HIFHS S eDL I
QUT(HL 6T TBHILD CFWEOLITHHMET 266N SHHUISHTG)LD.

o uilyezmfeomi ualuwieder euensd

(1)

(i)

&sLbHH HIBBTewhsefled o ulflosmhed mILualwed wWes  SufidigoTe
alenjFdlenwl  QuBEIeTeNZl.  BeleuenJFAWTDISH  QUPHBIOTET  DIEL6VS)
urgibuflw o ulflesTHeom Laluled wBmId Haler o ulflesTHe0EIL Lialuied
aeIb B Hemevll|Hellelr S Hetld LfbeHSOSTeTen SUuisid.

. oupSsLOTal Sevevdl UMIbufiw o ulflesmPledni Laiuied

B  HSTOSWTHET0 o (HoUTHSLILLL  FenlowlevenB  OCHTHEOHIL LD  SHTeir
BF. B HOFHTIHEOHIL LIS 60 LTl fluImIgemerTuLD, hlenTemIU )& emeruLb
Lweu®SHH  Hully, Opul, uTeoTemL sl ly Gurepy uTeLFT  GUT(HL HEMHLD,
@reld, Garemg, mmew, Ogmiy, Wligr Gumaim o ewia)l OUTHL &EHLD
sunfléaliuGaemer. urgbuflu o ulflosmheom ub  quier, Iy  Gumes
wgUTerd SWMfiled uweauBGSHSLILIGSBSI.

189yb mHIBBTIHH6T0 Omlaluied BBID CFHTHeOHI L (LpeTCarmBma et
STJEILOTS FeMLoWevenBd GHTHOEIL LD Hpfialluied e gLl GuBBEI.

. paier 2 uilflegsmPsomni  Laiued

paier o ulflogmpeom ubd  &@m (WPEBW  DibFmIGSmend OB (HeTend).
@emeu uMybLflwg CHTIHeOHI LIS V(HHH GeaumiLil L ene.

woigl gementa] DNA Osmpsomi ubdHar cpeold @BEIIl L CHenaldbsrs
yHwSH swumfliyse’ GUBIUSBE WILUED WIBBLD CFWIWLINILGSH60.

USHSHTE 2 (HeuTdsLUl L  OFHTPHOEI USHET o flewd 1OBHBID  DIGH6T
FpddH HTHBD. Gaempud  HTeusLLHHe0 2 uljosmheoni Laluied
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(peuld @ eV0EmIGLD @@  LleDellwied LTe0] 6uJSHHHD  HewL CUBISBSI.
Db B BIGUGTRIGHET, LDGILITEU S OaTIH6vBMmISHET, BeverTeusT
CamiBaTenevse’ wwBE@ID B o ulflogsmpleonl b  SigliLienLulevmest
OFHTLH60H6IT Sleumsleor SWIMFILIL 61T 60T (PATCHIBBHHBHTH
o ulflOSTHeOHI s SHaIH6T LW6TLIBHSHSHUIBET360T.

paler 2 ulflesmieonl Leluied 1Bgnl genewia] DNA G mhedmi Lib  cpsold

gmBuU®BLD U BB WL Gl OFsvedlemenieydh  GBHTIHEOHIL LIS S 6
SIMOHSH P (POBEHMETUD 2 6o _SHwg. 2 ulflOHTHe0mI Laluledes
(PSP SIDFHIH6NTEUT  LN6oT6r(HLOTMI:

OBTH HH60 : SILD6OBIHET, CBTH HeaT, SLELBAMBTELH6T, o uffl
aHMICGUTHLS6iT, HIew  CouHwIGUT(HL H6iT, el L IO6IH6T OBBID  HEFSHLI
QummL Serflelt 2 ML

BB 0F6L LIsHh, SLe0samTed BmId o ullfl aHjl QummeT GLHLOaTaIed
2 BuUSHFH OFuleugmaTer o ulflsalyen

OBTH SH6l USILGSHHID CamMiBaFTamEVSH6IT 60 ® _ufifl ® _alTeaH6NTH
CFwedLI(BHH6L.

mABLJM6T, DLe0samTe, LWHGHer Gumaip o ullfl efloummeT o BusHHuled
pewiaulfl o Cusiieser  (Inoculants) e ulfl o gmimer  B@ID
(516D 60H| 8IS H HENTH

@rewiLmD  Hlemev  euenJFHensll  QumpLseT  oBmiId  omCem@Genmenney
siemngumg  (Monoclonal Antibody) o Bugdflée smeuy wBBID  elevkis
Q560 GU6TLIL.

BITIGauSHWNOUTHL H6lT, OBTHH6T, SHBLILFH6T, euenyFd  ammyGoTeiser,
o uiifl THTLICUT(HLBHeiT LOMMILD BewTL_JOILITTevT 61T 65T 2 BuSHSHulev
pIgnl 1gemenia] DNA Gasmifleomil Lib.

Qsweowems GumpBluiwed (Process Engineering) »j wm &iwpBd  wBmibd
sfall  CurmpLser &HHSfTNe0 vwsiuhsh o ulfosTHed  HILuaiuled
smHalseiar LWeLTh SHlenpuled USLILBGSHSHID Gmpslufuleo.

Obhs vdHed Halar TP LaTwedar LGB  DIDFHIS6T,  DIH6T
2 BuUSHFH CuIBL ST, LweuTlh Curepensy aleufléaLiL’ (HeiTermer.

o uilfl Ezmeomp ualwig &1 DMewhDH HIHBEHEIT

210 EIBmTeniged 2 ulfl GeTPleomIlualwed  Ueg  HIMBEH6ITL
LWSTUBSSILGBLD M)} (PSS LIfleum@Lb. BLD(LPEML_ULI aUMPaileL
LWSTUGSHSEHInQUl  @(H  HOUSWTET HeoBWTGw. o ulfl CeTHeomI Liailuled
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(Aepe® 0]
Goupi' L. giemmeenTHw  Couenmewiento, LOHSHSHIOUD, FBWIF  GHHPD  LOBMID
G6u0T LD F&Hluiment CaHTHBFTMEVH6ITED alifleumeot LIWISTUT (H & 6merTéh
OB TewI(H6eITET G

o s
dpésmersEnss
iy S
QBN SE6T
wimd (peonssils

Luemy (g,

LA LGSl BrahE alESHE6.
| 50 Gonen sifed (=) Lamah

e W ﬂ&w;ﬂm )
Bup sefisfhus) wHe LLELGBHILGD WE5E.

i s e ; eind Gendng Gonuadioy s65
(o) FldFiapnaTe LwsLmHae ageol -g@“,ﬂ o0 601 o : e
2 ARG s igD  GLIGLSEE ELY siefedean afiudne (o) afiLpss.
aoE Clesimemens flss senoins ] | AT Saici 2
Lo Lgs il S5, e e e WW

1005550 e

eUJeOMTBEIL LMJeneuuled
LeOSIULL L LwWeUThHeT — Omewi QenL $OSHTLILDL W Sipflailuied
yoowonssd SHawd o ulflosmbeoml ualuied  euenjFdulledr  (pdhHw  eugeoTmmI
BaayseT S6 UL 1guiedL LIl (HeiTerer.

Qurgleunen FHTUSHHMBS (LPEdTL]

6000 &.(p (OuT.&L.1p) — 3000 Hup (OUT.&L.(P) - FeOLenL L LWTLBHSHS
Qrmlsd SWMfleHeHe0, LWWFFTH BB SHTeugd Shesellsd GCBTHGHHED eLpevLD
LOGILITGTRISET  HUWIT5HEH60

205> BIBHTENYBE (e

1770 — <opewiGmuiesr  eomnGaurdlwy  Gougw  uglitienLufevme  SLELHEABTEV
OBTHSSM0 SHST].

1798 — eLeujl Geviern] GQuflwibeny GrHTUISSTET (PHeL emeuFerd HBLILLFenul
GUHMSHG 2 I 0FQIHH .

1838 — OeggmLed Gxmeiterd  (peoL T wmmid  MTesr  Cmdsll  GuFdledlulerd
S HCwmgmed Y sewipLigliy, Guwiflied woBmIb uHe| GEFUILILILIL 60.

1871 — eijenerol.  Gammy, OQFuleo] SBHul meurhd OBTH  BeieuGLemero
&6u1 (BLIIG & FH 601 B SBCUTHID CFwmemns Bl 1guirs
LWL SSUILBSBSI.

1876 —  gmufled  umeLy  OQBETHGHHIe0  Hiewiamuilflsaier — Umiglamend
SHeIL_MIHSHIT.

208110 [HITHBBTERIYED

1917 — e ulflegmfeomi ualued 6B  OFTed  HTJ60  61Jd  6T6IILIITT6D
® (HUTHBLILIL L G

1928 — 9|6levdHFTeILT LlembLOBI eTeilLiauTe0 GLeNFeller HewT(BHLIQSBLILIL LS.

1941 — eomey Liged wBmib  eileuy® LmiL  suHCuimgmed  mluGymerdCGuimym
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STUDY CENTRE

CHENNAI

sgrgraled  ComOsmeremiul L uflGsThemetuie  alleweneuTd @
ojuem — @ OBTe  &mHGsremen (One gene one enzyme
hypothesis) (peiGLTAB 6.

1944 — 9Geufl, Gwadsedwm’, GwassTIlly o@H6wry DNAemeau @@ Wyl
QUT(HET 6160 &H6wILNIH 60T

1953 — Gxuberd euml Feir, Llgneidlerd &Hifles Gy DNA aler @yl enl
Belp SiemIoli] HetBLISBUILIL L ).

1972 — &guy, eilldh, HITHTee opSCummed  Hewl sl (B (Restriction)
OBTHH6T BT (BLIIQSHSLILIL L 6.

1973 — DNAeeaug giamigsHgHe0 - Lenmmeol. DNA o | a1 evewidseo, DNA
BRIl Lemenie] O mpeomp ubd - wyyl QuipSiufwed - erdLTesTeVl
Cxmamer, oleiel FMTRIS, @TUTL  anselm  wBmIDd  Gamuyl  GumTwiy
SHCwTgTed U WIBBLD  CFUIWILILIGSH60.

—  Gamamevy, 0evervleet  oLHBwimgmTed  TCTEHGeNMTETE0  HLEWIQLITIY
(Monoclonal antibody) o Busg GsuiwiulL g
—  gmas], Seoujl oGy DNA Gsrijafloswunssds  Gemied

BILLISHMS © (HoUTEHS NTT&H6IT.

— m.Gamemeoulled wealsh Beigeda 2 BLSHS)

— H.G.Gamymenm eleiieuymed 2 _ul(meiten  OFe0OaIdh@He6  GFUWeOLL &anlgul
CFwmens® LOTLEY 2 (HEUTESDLD.

— MBI OWFfes BTG DS LIUIETLTL 19BETeT EIdnl Igenenie] DNA
OaTHeLEI LIalweller  (IPHED  LOHHSHILIGD © BUSFHIL  QUm(HeNTeoT
aluypeiener (Humulin) omdsssssl.

1983 — meugmisefle OJUem WLIBBSHHBEG T1- Wenmerddl LwieUT(.

1986 — G&fl psveded eraiTLIUTTeL LITeIGTed Fmdedd GHTLT alewenr (PCR)
® (HOUTHBLILIL L F).

1987 — emuBuimedlerdigsdh OTBM (LpemBUT6d LOTLIGDI LOTHBBLD.

1992 - merdLlgedt (p&He0 GHCITGTGamb GHTL Joufleng iBHSUILLL Sl

1994 — W wyuem wBplulL 2 e LIGemeuiCaeuy  HobsTeienul
SICwfNdbaT DMSHFHBHH.

1997 — ower aleOWJl o L'&([H HIHOTHEHHEN (PO (HHeL LOJLGHI LOTHB
alleumIBTer LTV 19 auend B GLmellenul 2 (Heumdhale.

2000 — (pgev SHTauy WU OFHTenswid SPTILTIded FHTedwmeaimalsd OHTLT
aflenFLBHBUILIL L G

21 SUb BITBBTERIQ6D

2001 — wwals JUENS OCHTmsU GFuwed H LD welsh Iuamdh CFHTmal
OaTLT auflensulsr (1psHe0 auemTemeud OHTHHBHIH.

2002 — eevjeuT FLedLauTaled (1p&He0 UUWI] SHTeug wJuaml CFHTemswd ST
aflengLBSHBHUILILL G|

2003 — wels WIUE OHTeHHUW OFuId HLID HeomeuBmal. @& L06vSH60M 60T
Smasd 46  GCImCGrGambseiled o eifem  belld  OFLIGIO 6T
OaTLJouflens LoB@ID SBHULIL $HSHET HBH6UEOHEMET GULDHISIULIGI.

2010 — &7 @ymujl Guerleufl. Suiedhanl.  Ganmemer euenmjli] (LHenmuied
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alleVmI@ HHOYBISHMED HL HHH HTL Q6O
2016 — usseuTsh CpTwimeflseied WewiBd HLSH QFUIL Hwih OFeosmeT (stem
cel) o I QFadHalILLE — HWBH CFed Fd ens.
2017 - @655 SHWIBH CFe0H6T LUIISHH60 UGTTLIL.
2018 — GmwervoeVger, LT&HG GCanraiGmr ouslw Smeurmbd Chrul B
OFevmeiilled LD Smlums Hewilpibhpery. Ubml GCpmul HoFemaulsd
BFHBE& (PSHHU LkIG STOTLILIL L .

urpibufiw @ uilflesmileopi Lialluled
(Traditional Biotechnology)

e gnsaCa alaufldsaml GuTed BIDIPEHL W  CLPSTESWITHEMTED © (HeUTSHSLILIL L
Obs FmwwevmB GCSHTHOEIL LD STl CBETHSS MeubGD LITSHRFIULIBISm6NT
LWSTUBSHWSH.  aeiBau, @& o ulflomselled QUBMSWTS  DIDLWHS
SHBeTHMNT DIQLILIML WTH OBTewiL  CFwIeOLITHBHMET 2 _6ITeL SFUISI.

OBTHHHe0 (Fermentation)

o OBTHHH6L eimID GFmed Bevdhdbesr GomPuiest “ .Cuyaly (fervere) omba
QuBLLLL &. B& &TuFaHe (to boil) eem  QuUImeTUGL. GCBETH&HH
aailgl  euenjdlend LIBBEF GFwellsd &FD S IaBIBmeT  (QLUITHIEUTS
&E@HHCHMTer0) gCHEID 6TELHL I HLSHSH FhS) DIVVH  DLHIEIBB
Blemeoulled DIO6UBIGBET, QUTUIHH6ET DIVVHI SLEVHABTEITSH OTBBIIGH  LESLD.
OBTHSHH0  OBEBID DBl  HeOL(WemB  LWLTHSmeT  UBMIL  Ligliig)
mFCuomeored L. D I 18568LD  ewi(h 2 (HAUTHSLIULL G DbHD
oLewiiged  Lgmesterd  BTLG - Ceuglulwieomy  eumuflerd  UITOOLT  FerdL I96uIT6D
OBTHHH0 2 WILTHMH 6IadLend HIpLlSSTT. o ully eump S HFemns
G0  Capeeulupd Gurgkl  Fev  auemd  UTHRFUWRISEHD  LL6hMTFHENHLD
OBTHSHHemev  CoBOETeTHeBeT. o 6wiey LOBWID  FHILTET  OHTHe0H6M60
OBTHGHHO  CFWeLH6T  WHaYD  LWSLULSIQUISTS 2 6lTeNel. @IS
SLELVBHAMBTEL  LITAIRIGET 2 (heUTHS  FIHBMJ  HOJFeL  61HHGITEVTSH
LomBBLLG@emser. Qrmlgsaer o [uFesuiur meoLmed Geueflul i CO»
® HoIBGH; STUISBIHET BMID UTELFTT  QUTHL SmeTll  LTHISTHS|LD
oewTelpl L ejlb Lweiil(Bld &flio oiflevmiseien © BuHSHulevd LwIeTUGSBS.

o ullfl ellenenasevent -Bioreactor
(OprgHsevear - Fermentor)

e o uilflalenendeve (OBTHH6V6EN) 6IILUH @H LUTHHTD SevevdH 6B T6iTEH6e060T
SGD. B alemerp  GUTHLBEHL T  HlewTaUNFSHET  DIGL6VH!  SieUMS60T
OBTHH6eT  ChHemeuwimer OUTHLHMeNT o BUSHSH OFUINsSBEG alenerflujb
AUMBUID o FhHSH GBIV QPGS FmQUISTES  aUQAIMLSSLILL (B
BmeEGL. @by o ulflalmer sevealed &TBEBILLLD, dlenjeyl LD (agitation),
Oeaulimlenev, pH Gumeiisensy &L BUESSLILLQHBGWD. CBTHSH0 GoBsTed
USLIUBSHSD LBEBID  SPSEBTEL  USLULUBHSHD 60l &  OFWeO(LPENBEHEM6I
9 _GIT6NL bW,
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i. Gupared uslu@sHsw (Upstream process)

® OBTHHHL OHTLRIGUSBE (PILUTH 2 61T DIMTHH  GFUICO(LPEDBHETHLD
SIFTeUgH OBTHHevN0 Hlewamul] BHHHID, SUTTUGSHSHISHE0, UL 26T &
Blewtamuly BHHD BHBID QUTHSBOTET 2 1 sl Ll (inoculum) euernifsd]
aiFwemel GoBsTed USLILBSHHD 6Tl ILIBLD.

ii. &pdared usluBHSWD (Downstream Process)

OpTHHHVGHG LIBG 2 6ol DmaihdH  OFWIGOIPDBHEHD  HLDSHSHT6EV
USIUGBSHSID eTrILBD. QFCFWEO(pemBUTED ITENED aIpSHHe0 mLDUIaTEVSHEH6D,
aleng5H& 2 I U(BHSHHIFH6L, 6l &L (H&H6V LOMBMILD &I LILITET eLP6VLD
If505GH560 Curaipensy 2 6iTenLmiglujeiTener. GLIHLUTID SF6FwsOpemB
allHULILGD allenem GUT(HeMET HITUIMIDMUI 2 _GIT6NL S IF).

QBTHSHSH60 CFwedLpens

* 2 BUSHHII QUIT(HL_Hemer & FTIbHS o uiifl a1l 6m 63T 6V60T
CaibosbGaHaILBHBII.

GEIUILL  Oeuiuplensv, PpHed  Oum@msSswren  euenjgpentt  GLM(belT
(substrate) @y e sHH0 CFFsaULLBG e BibslLBSBS.

BFev 2 ulflond (pewamuifleer, oleomd [/  STay  OFed, GFed
HICTTEIMILILIBET BIeveVH OBTHH6T) CaFIdbalILBH MBS

Bal GBI L B G GBI L QauiuBeneouied
MeUSBILBEBESI.

o ufflend a&TBmeTen  BeweoulGeom  SlevevdH  HTBBMB  HleweoulGeum
BxramauBamL meaUSHBLILIL UTLD.

SPHHTL  LUSHILGSHHIH0  (PpenBenwil  LWSILBGSHS  allenenIGLITHL H6iT
QUL TBeT.

eamPBaTeneouled CBTHHH606T LILIGTUT(HES6IT
OBTHGHH0 Llsaumd CFHTHe0FT T LWSTLTHDHM6TS BT BTN, DIHEUUITEET:

1. miewiemulfl o ulflgaget o BusHH: mlewiamuilfl GFeosenmer (2 _ulflgalyer)
UTF&elT, UTHlefllmiseT, FerOl, Lehengder Gumeipeney  euenshasliul (b
® IHFSILLB @Benp GFed Ursd (SCP) eaampenpdsiubhd (W Uis
cpeuloTdHll LWL Omerr.  @ene  elld o eoteuTsCeum,  allevmig,

FouanorsGaur QFweoLGdSBar. BFBEG oboms / sl Gged LUIHD ereim
Owiuy.
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. Blewiemulfl  euenTdlens IBBL  CUTHL S6iT  HlewaUfleeT elg  LOBMID
aleUmIGHEHDHG LWIGTNSHTH EHbGHD GCoudHwill QUTHL SemeT o BLSHS)
Ceuidlemper. @bhs OUTHLS6T euenfdlensd IBML  OUT(HLS6T  6T6iIm
SIDWHSILGHGB.  Qeveu  @rewi(h  Ufleysenmall  LfldbasliLbE ement.

o (PFHLPeme0  aueniFeng  IBBLUOUTHLS6T:  Hiewanulfleelear o ully
QFWIEO(LPEDBEHEMET uFTOfILUSBEHTSH ® MBUSHS CFUILISEIgUIENE
(PHUBHlemeL  auefFlensd  LIBBLGUTHLS6IT  eTeIlILBD.  TBSHHIHSTL (B:
aHFHeIme0, FLfle Subflevd, eundlgdh Siblevd, HIFI IS iOleVLD.

SyewILTD Hewe euenjdlend  OTHOBLUOUTHLSET: @JewiLMD  [Hlenev
alenjflens  LIBBLUCOUT(HeTH6T  Hiewiamulfleeier  (pHBW  UTDHND
Cawed(pmBs&  CoHaliLBeadHeoemen. eEMmed vl  FHIL S (BLD
Heitenol el Wenal. Seaubpiled 2 ulfl  edHiouTmsepd (Antibiotics)
® _GIeMLBIGD. eIBHHIGHT BHeT: QUDCUTOL fFer-B  (36riGLmeninFerd
GpmGLmerd), Oueldleenr (CQueldFadlwibslemnyCamedeid), 6Ol OFLIGL TenLDF 6ot
(e QlIBLTempgerd  dHlewggerd), QL gTengdbemen  (erolQrliGLmenLpaerd
SfIGwim.” . Cudlwete), SLEVHEOTUIHH6T, [HFS HBLOB6T, eIl L LO6TH6NT
BB LIB.

. Dwigully OprHsen: Hiamemiulflamen eenTEGL  CUIZHI  Dieweu  GUETITLIL
o _HHFH60 Flev OETHBMNE &JSHlemer. OhHs OpTHser Camiy, o ewiey
LFSLILBSSD, wauteand (brewing), w@mBAUIWD SpFW  CFHTIHBEFTMeVHET6D
LGB &S LILIH ST 3601 1B SHHIHSHTL_(HB6IT: LGy 1eGuuerv, 9lenLDBsv61D,
Bamo@re, emevliBLerd CUTEIBENEL.

. eaulij-omy MBBL, o ulj-emy Guglw IBBL SieLevdH SHemUCLIT(HET LOTHBMBLD:
OBTHEs maudbGh HemiamuifleeT wHOY WHs Sumfliydbsemen o ML
Qe FHpenend OBTewI(BHeTeNel. 61HhHeTmeL HFIL IS iflevwoTs (alels]),
aBar yGymiuemmeney IFI CLTemms, ST LTemey FTFCUTEN  FJdhHmIUITS
(mau Lt C o BusHHeHE uwaBaS) 6eeJTeney  eOgITUILTES  LDTHBB
OBTHHH0 LWSTLIGS B

gl Qged s (Single Cell Protein - SCP)

H CF60 UIHD eIl allevmIE 2 _auieuTd DIeV6VGH! OBSH HIEN6W © _6uielTH
(supplementary food) uweLESSILGL — Hlewapulfiseisr 2 6UIbS
CgevmenT@L. H OFed IS 2 BusHHuled LweaLbGSSILGL Hlemremiulflse
&HCp CBTHHBLILIL (H6iTer60T.

* LTSlefluwmgel - GG HG60TLIED6V6ID GgemxGeomL_Grmuery,
ALV ERVIETI ) (I VI ENE ST (DR

o UehamFHeT - EMfdery Gsibuevigfled, gréhas@rrengl e  OFFaidl@ul
(Fer0L), GamemrgLm uwjL1gedler.

224 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APP# L1 |

uTd&elm - eremLi(hedlenn, &GenmoFesur, lenmiGLmGLomeTerd

sl OGFed  UIsmeT  SleuBBlal UIsFFHdl,  sMGurenaml Gl e,
Camplyse, eneul L LOleisel, STaH 2 User GuraiBeuBmler — &TyeuioTs
(PSHSWIDTRT 2 _ewialTall  LUWaTURSHSLILGH SImer. Senel o el (LpsHdHiu
S Seowiursng. Cwebd g alewiGeuell  aifjseT  OBBID
SIMILMTTI9HHT Lwenid CoBosTeTend allehehTealsenTed LWaLIGSSLILBGHBSI.

® _(HEeTHBIPRIG  USIUGSSIUBLD — OHTHBFTensuHallel(HbEH  SHenL&@GLD
sPabT (HFFD OCBTWILGI), meaubBHTe0, Glauebev FHMBLILTEG, alevmiE)
o gib oBmb sPaypby Cureis  GUTHL G660  eroemLI(HEITEN6 61611860
QUGTT SHG SIFHBealle0 LT HBIS6IT ST ® [IL&6T, QaTIpLILSEET,
&TICUTenamL Gl 1oBBID el L LO6ITH6T HedBhHS 2 _60Ienal 2 6L T&EH6UTLD.
Guab, BHHMBW LWETUTHHET FMBBIFGH60 WTSFUTLMLS  (SHMOBSIMBH.
250 & OwsHmzpGeomisveved  GLgHmHGemGrmued, oiH@imLw L&
oIFFHeMe 2 ulflsHreT UWeTUTL g6  clpeold 25 L6l LI 2 _BusHIHenul
9 (HoUTHSHTn(HLD.

Sl OF60 UIHSHH6r LWeTLITHS6IT

B WsHsSIHME OIHBHBIsl LweLbSBaE.

g o Crréalwnmer (g BpId  CHTeHHTRT  DIPGL  GUTHL H6r60
LWL SSUILBSH BSI.

B UIsdsHer wppild oL F  FHFHSHNET  FBhHH uHTIoTe  Csmip
alemyiied  LwWEUGSBH.  BFH  UBDUSET,  LOGIH6T,  HTEUHEML HEI
Guneiipeumliest © ewialBETES LFaUeLTS LWSTLIGHBUILBSHMBSH.

Bg o auedh OFHTLHBFTM6OHMNE LDOIICPL IQUITS el L LOGT  OCldTemiL ST,
Slbwenet  CuTHL Hefledt o611 | FFHH HUMU IHBFHSGHD  SHTF6emins,
G LIS, SHWITIHI6n60 9 60016)&H6IT LOBMILD © 616 S GHBILILH61T60
LWeTUBHSHSUILBBBS.

&1dHe SuTfiifeond, GHmed LSHUILGSHHIHIMID, HIEOT HleNEVHBIHHUITHALD
®g uwWeaTLBS B

paier 2 ulflesmieopi ushsled giuLBeien (WeTCarBBmISe6T

paier o ulflesmhed HILUIWED  SMISHEH  LOJUGD-FT]  eDLWTEHSH60
wem&et, LGIm GLmienms Qemewiey OHTH6OBI LMIS6T LOBBID LML
o ulflesmPeomI Laluwed Gawed(peamBseied GuBGsTeteniiu L GubLmB el
GureipeuBens 2 oo sFHujelengl. Bl o uilflosmdleomi ualuweder &
Foo paBw Gubundset &6 eleufldbalil (Heiermer.
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wyugy — &1y Gumpiluilwed

woyuem  gmy  Gurpluiwed  olebevgd DNA bpignl 9enewie] G&HTHs0 HILID
IV LTI  [BHVTHSID GGG @H OHTGULTET  OFTeLTGD. E)F60
CeausBaim CFmdHewen OFUIO(LPEBHET 2 _6iTen_dhsblILL (Beitener. Sened DNA

rBEpiheTssd  wig DNA & o6 o ulfluledepbs Smbs  oBEBTH
o ulflé@ LIBBIHD DB UIm6al HenL GlILINIEeTN36T.

weaiBu  seog 1 0  utpbuflu  BIGL IgmETTAIBEHTET  OIEMTUIEHMBENUL
SIS HULTTH6T.  LmFbuflul  BIgeLl genenia] Gaiped UGUler Gurghl @55
Bemewt  GCITCLTGFTDHEHEHH LB  gBUBSH OJUED  LIFIOTHBBID S0V
OBIgnL gmeuimeld — GBHGWL.  Halor  OFHTPHOBEIL USmBL  LWSLIBGSHS
CFWUBMSHUITS  1DBIFnL IgenenTenal  COFWIOLIGSHSLILGAISH  bXBIgnL 19enenia] DNA
Gampeompi b  (rDNA Gampeomi ub) eamampssiIubans.  Gosuld &g
WJUeml LOTBB CGHTHEOHI LD 6T6aipid SIemPSSUILGLD. GSBIUILL  yUaieli3E
G&PWiG Geuuwpw DNA & o@ 2 ulfluilcdehbs S®ba wB6BT®; 2 ulfles
mBph  GFums b OHTLHOBHLUIPmDB HaaiedsHls OETabheTeng.
B &lev GBI L SIS HBL HHSH6I (Vectors) (LPHOUTEH6NTS
CFWeOLIGSHSHLILGH BB DIeL6VH!  LIGIBHIMETUIL 60 SHHall, LD SHIIUTHS
Gumeli  &sMmaIB6eT LWSUGSSLILGHOmeT  Sevevd g eIUGUTGaTID
eLpeu@Lo, Gougsluis QuIm(HL_ 6T eLpev@io, [BI600T ® | 0Fa)IHSHH60
(Microinjection) cpeoGiom GoBOlsmeiTeniILGESBSI.

wpigLigemeniey DNA Gamsopl usbSHar Lighensoseir

plaeonssd GFuwiwine.  Geuewngul, all(BOUSHGHHS, LILEDIN6 6&TeuT(HeiTern
DNA giewienL & sellewolbdhaiden. BaBeE 6Fma (Insert) etesipr GQuuij.

@yl  OFe0adb@H6TCmMBW  FWIOTES  GLIHESBLOML WSl  HTRIS HBL SHF)
aeild R  HLHFH  cpeudsdmpie  DNA  siewiGsenem  0F(HES6IS 6lmed
pigL geneniey DNA (rDNA) cpevdbamp o (heurssliLGansl.

rDNA cpsoddmens  STRSHUIBSSGD  womplu’ L @uilfl  OFc0smens
CaibosbhHHe0 LOBHID DleuBens  CUHBHWML UL CFUISH0;, EFHeT W6VLD
rDNA QLhES1060L S BGI.

aaiBel, Bbd MAGHH OFuwelemed CFmE oiFsene rDNA emeuGuim
DIV  DIFHeT  Lewilsemen  GeuelluBHEHID DiFFene]  LTHmiSmen@uim
o (HUTHGSH B

GIRIOBHEVEUTD  HTRISGHL HHHB6T  FHUBSSILL 60me0BWIT  BIHIGIEHE0EVTLD
ohHH  ABOUSHSHS  juam  umedwBred  gmFe)  aflewenr  (PCR)
OBHTLHOBIL LIgaHeot €LPGVLD OLI(HESHSBLOML W& CeIwtLBSBS). Bbhs
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QUHSHBLMLHS BHHeLFH6T @LUIfl Ggevedsr LGITLGLTlenmerndslenien o
eLpeLBLOT  ©I606VGI OTUEI HILUTHES cLpeuBom  OF eSS ILIHE 6dTmeoT.

PCR: umelin@yerd  gmigled alemer DNA  aler @i’ L u@Henul
hBHEUTHBID  (Wevellwes)) OFuiwll  UweUBGSHSILUBGD  CUTHIeUTET  DLUIaIS
OHTIHEOBIL LILDTGLD.

wyugplt GurPlulweissten smalssr (Tools for Genetic Engineering)

o BB aleuflaasiiul L HeOmba Obs OHTHOBHIL USH0 Fovo Slglilienl &
smHaldeT gl gewenie] DNA  cpeudbamens o _BuUSHEH  OFUINHBE
BxhremaulILhH B 6TEOTLIG] BLOSHG O flwl QU(HBIBGI. SIQLILINL &
SHHOVNB6NTeUT OBTHH6N, HTRID DI HHH6T 1OBBID  @LOLUNFSH6T.  LOFLIGmIL]
Curpuiweded BzpemeuliB W (WPeH&HW OETHET SHoLEL(H CBTSHS6T
(Restriction enzymes), DNA aneuBserd LoBEID SL60HM60Eh6T LITerd. .LIGL 6rd
LS LD.

LI B OpTHser (Restriction enzymes)

e 1963 b e umheflGwr  CuTeer  euenfFHenul & BUUGSHHD
&BITTJ GUOTLDIT 60T Byeni(h QBT SH6I FFeYOIQI] & Flum BmemevuTed BmHS
sllemlLBSSIULLE. @@ OBTe DNA o et OwHmeed OHT@samul
Cayadmal.  wBomTm BT DNAm gewngsdng. DNAg  giewngssd
OBETg Qe flédaget  elewGLT  BujbeiGuied ey, et  DNA
(PLHIBIHGET  GMIIILL SIDLWTEID  HTeWIHImgul LUGHHEG  D(HDl6D
9lvevdl B HHe0 DNA & gewngsdamer. OsBE HOLE. (HH SHeNLD
(Restriction sites) eamiLG. Bemeu OGFweOLBLD alHSHHar SiglitienL uied
HemLBL_(H QBT B6iT 1B TmHIUH6MGulerd (Exonuclease) LOMB3ILD
aramiBL B befGuierd (Endonuclease) et auensliLi(hd S LGS empe.

a. ea&BampubefiGued OpBTeH DNA cpevsampdea @b  (panetuied &b
PusCuITenL (oot HHGHHMSEI. 6-&m: 31, e1s8Fm BlujsbemGuierd 111

. eteiBLnpluybefiGued Gmrel DNA  apeodampdesr o Lmld 2 eiten
Sumerd..Bum ew etedL  Llemewiiienl BaGEm&. e-s1: Hind 11, EcoRl,
Pvul, Bam H1I, Taq I

QyeroL_if b argedr BlewIgIUiiT  YTYLD SRS DB BTG EACCET

(M55 ([B) w QFmLiTeufleng
CpTH
Alul LI SEITUTEL T 5 AG/CT¥ A-G C-T wagmdul

QITL-IgLLI6T 3'TC/GA5 T-C G-A eensseit

BamHI Gudledeverd 5G/GATCC3Y |G G-A-T-C gL G
oIN N VE T ENE T
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68T 3CCTAG/G5 | | |
C-C-T-A-G Gupeneriser
arero@a R &L 5G/AATTCY |G A-A-T-T-C g G
Gapmeneo 3CCTAG/G5 | | |
C-T-T-A-A G eneriser
Haelll | en5Guomiebeverd 5GG/CC|3 |G-G C-C wugnaw
gEgumiL_ard 3CC/GG5 | C-C G-G wpevensei
HindIll | @5Gwmilsdsoerd 5A/AGCTIT3 |A A-G-CT gl
SeEn LGS ITTCGA/A5 | | |
T-T-C-G-A A

QreroLfldagen erewIGLMBWbaCuerd: cpevdbanmp &H5HHFCHTeLH6I

o Opevlfléager  eramiCLMBlwSeNCwed  GBETHSB6T  cpevdbsnp  SSHHTCHTEL
e ILGBD. @ewal  1BFnl gmenia] DNA  GaHmPe0mI USHET  DlgHDHeriond
CsweoLBFSIBer. BHdH OBTHH6ET UL UTHleflumBeled © oilerel. SImIG
@emey  UTHISTIY  Sewwldlear  uGHwTes  LGFweLBSaipear.  SauBBing
SmLB B LBpIhauTss 0s1@:d (Restriction modification system) ereirm)
Owiuy.

QeroL flé 660t 616001 BL MBI 61MGuIerd CLPGITM] (PSS QUGS LILBH6I
CareviBetengl. ealmad I, eumas I, auews III. Gmeu GFweoLBD alHdHde0
amledmbal BB CeupLbGa aimer.

auema [ OpBrd WG wyEl gmawia] DNA  Gsmhedml LGHed DigHsd
LWSTUGSSILGEBS. OuTgieuts, % 4 — 8 bp (base pairs) Gatewi(eien
@ GBI L 0T jafleangs@He@m DNA 9SemLwmend  HewuiiSihal
SHeNgSHBHI. Fev OBTHHEHGHHTR  IBHHHHHT_(HHB6T DI L aUeneniuing 4.160
QaTHSHBLILL (HEITEIT6T.

Qrevl fidagesr  GpTeH  Hind I eiGurgid  @@iindii L aflengulsd 6
BITTY B)6) 60T HENGIT SI6HL_LIT6ITLD SHILBIHS! el &d)60 DNA
PV I BIHENET  HIWIYSHBBSHI. DiGIflenFHelT DL WITend OCHTL Teauflengu L 6ot
galgul 900 &@W GoBulL HoL& (B CBTH®6T 230 euews UTSHefluimiseied
Bwbs Lflea aBoHBUILIGES @6,

Qe fldager  elediCLIBUSHaTICWeVEET  HGHSH  UP(LPeDBSHET  CLPGVLD
QWi liupdamer. GETHuler (psHe0 epdHH Guiflerns GuwenTwb, SDIGSHDH
Qrewib  ewHBIBEsT  FABPlarsmsub, SBSB  uBeuH 2 ulflarsdle
Bendamplemerd, GmHures  Cymomelw 6wl ObHS  Hewi(BLIQLILT 6
OaTLJouflengenwiuyd GSBIULIGSBSI.
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o aBHHGHT LTs: EcORI eaiugled E — erovgafldluwim, co - Gsmemev, R - RY
13 Qeandbgapfenenubd, | — &ewiGLlgHEIILl L (1pHed eTent@LMHIusherlGuienerou b
GBISSBSI.

B& U FHMLEL (B OpTHseEndsTear Eh Goum o ulfleHit GuTmeT HHLILY
DJUEDISHMETLD, — SewLWiTend  senmisemenujd  (Recognition  sites)
OxTemieiengl. @bhsH OFHTLTauflend HoLES (B Hed el ILGHBH. BF)
Qurgieuts (werlen @H5 eaflws (Palindrome) ou@. SiHTOIEH DiHS
sonsHev @rewid DNA @evpuiesr QT Jauflenguied 5 — 3' SHengulsvid
AUTFLILSBG QRTBTH 266N

absHsaET H: MALAYALAM. @hs OGameomen 6bhsh  Heanguled
LYSHSTID 6aTEBuITGLD.

weler @53 Osmjaflens wilsst (Palindromic repeats) DNA
BemIpHeTaVIeTeN e FFFITeT LM OHTL Jeuflens

5 - CATTATATAATG -3
3'- GTAATATATTAC- 5%

GBIy &17 Beweniseiel OHTLJauflengd (1pHe0 auflmgamul @Uuip Curg
piseme  Hewguled (reverse direction) @Gy 1rHf 2 eTenengd
ITEUTGVITLD.

QM  LJU  BHUTEEF  Cargmenuler  augeuamlled @  HMLBL (B
OpTHuUleITed o 6wl TohSLILBLD Fflwmer amad Llene] (WHSUIDTHISTGD. @
flov soLs B OpTHHeT @rewih DNA Sewpsefer enullili@aduier oam@
e gBUBSHIUBET alememouts  upmSw  (blunt) ©ieevg uBdsLL L
wener  (flush end) o e rdpa. Oeu FWEFST  HIGWNQUILEB6T  6l60
Sipsalupdamear. Feo OpTHseT DNA @ Qe B Gurg mligd
OQamewi®  STEWIILBLD  (WenedbsT o ewiLTdleser. Seweu @L G  (Sticky)
SleevE Pl igenemtauTen  (cohesive) (enedeT  eTeT  SIEWIDGBBLILIBE GBI
BHrma Oeul hHeT FEFFIBB Gleul (HH6T 6reT LB 66T

GAATTC -3 E':DR'* 5- G AATTC -3
C'ITAAF -5 Qafiggey 3 - CTTAA G -5

5 @LED (wenen

ccceee -z Smal , 5-Ece BEE - 3

3'— GGG CCC -5
Wil (pemen S
LB LOBEID DIPHBISW  (LPENETEH6IT

GGGTCEC -5 Eﬁﬁ];ﬁjgﬁh
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e DNA igignl 9enewia] OHTH6OBHI LUSHHe0 (IpHHwl LUBIG auddbHam  Couml
Brewi GETHH6m DNA emevBsherd oBBID &160HMmM606T Lmerd. .LIGL 610 SL&GLD.

DNA en6uBserd

e DNA eBzserd Oprgl @riewt @ewp DNA (dsDNA) elen  aissemy
@mid  umerd. .Cul  cpeudsdamidemen 5 - POy wopmid @m 3' - OH o e,
b lgCamenger gy UTen..Gul. (ATP) anihs almeruisd GFjoHdlamal.
Bz T . urgdelmbs LfleH056HSUUGS MBS

smeuB&en sﬁ}aﬁ}m

——
L

Bsa]+— (- o—p—o—s—

DNA smsul%a:sm
2Pi <—PPi| <"| ATP (or NAD*)

DNA @emip

DNA 6@z allenet

SLEVHEMEVEIT  LiTerd.”.LIGL 61D

o 9e0dmevet LMo, .LIGLed el DNA eweu  wmmp  SiednEGD @b
OpTHWLTGD. Ba Srreor Hmwp DNA olar (AsDNA) 5 apevel
LGHuied olevevdl eBeds Qe DNA alsd (sSDNA) @evevg RNA aied
GBUILL ured. .Bul OFT@Hdw CFJEdSBEH DIeLVH BHHGHIBSH. EFH6TT60
I3 G- BBISHHMD (self-ligation) HBEBBSI. OF)
urdlefluimisgsemed(hHbHIb HEMIHGL 19 FmIGL60 LGS UNeT(HHSHILD
L 505BESLILGHBSI.

SLe0BM606 Limerd.”.LGLerd QFuieoLIT®H
FThBEBL5HF (Vectors)
JUem BHHeOTHES CFrHeneruie LOBOBTMH (PHHWS @l  LNemmerod

Gumelis @ FHTRFSELSHUTGD. @F  HTRSGILGHFH  6aLgH &l
Syl wd gigul @ Fflw DNA  cpeudbampr@ld. & @b SLSHHUITH
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CFweoLIhIBEH WBEILD BHHeLTHSL LFCFTHMBNSHTE DIHaI6T OCFHBLILLL
DNA gewigent &LSHHUITE  UWUSTLUGHSUILUGHMBG. HTRIDEHLHH  HH60THD
oafgl (cloning vehicle) oebevg Baeords DNA (cloning DNA)  eremgid
SIDWHSILGHBSH.  STRHSEL_SHHH6Me0 @A  euendH6eT 2 efener. (1)
BHOTSES SHMmBss_5%H (Cloning vector) (2) Qeuefiliupssid (Expression
vector) SHTRSGSHLHFH. BIOTESS STRHSHLHFH CUTHSHBHIOTET  @LbLUN]
CFeoab@&Hem  BaevThsd DNA  Gaasemev (DNA-Insert) maeordsid Gauiul
UWRTUGSHSUILGSBE.  QeualuBHHID HTRSGHLHFH  @UUIflaeT LUIHHensd
o auiLTHGaudnaTter DNA Gamdlenw Gauaflium L uwl o Ha|@Bgl.

SMLHE_B OprHseafe 2 _salu e Swed DNA gl Uemmeroil o L 6
CFmaUILBSBS

SHTRSHHLSHHUNHT LIRILISH6IT:

o FTRFEHLHFHH6T @il OFsvaub@GHem SeuBpientuw DNA  GFmaevi et
gaL_Gau L6V LOLTRI(G) bHEVSH6M 631 2 BLSHFHBHTH ST FENUITS
QUHSHBLOMLULD FHBenIenL_WIF|.

e Bx gealed FANwsTe Smpds GCouemiB;, GHMBHD (LPeOSHIBI  6TenL
Camanghbs Beuewi(Bo, oiHTaud 10 @BsomBuenisa@d (10kb) @enmeure
SIeTeN6U CTML UL UIFHI. DH STTeoTd oL ullfl CFe0aNIHEGH6T HIEHLDSHED
/ mBIHe0 eTeflGTEBa.

STRHGELSH  OUBSBLMHLSNESTE b  Cosmbpelow  (Origin)
Oarewnigmebs  Coauewil. @A Hemed  SigH  @Uulfl  QFeLaNIsEG 6
SHOTANFOFUITS CLIHSBBMLULD FHpenerll CUBILD.

®a o uilfladiourmet HBUY  Bumeis  QUTHSHIHLOTET  DieHL UITETH
GBlenul (marker) OBITeuTIg(HBH Gouemt(BLD. B\ FH601T60 LOJ LI
MBELMLBHS  @Uullfl  CF0IHE6T DIHMET DML UWITETD STl Ml
(LPIQULD.

FhdsaLHH DNA  OCFmssd o L6l  @hhidmaumalbBE — SHeolliul L
DG HBMmIBmen QUBSHHE CeouswIBd WLBBID DiF STHRISUNHBGLD
DNA OGsmaed o 1Lea1 Gagha  @uyulf GFe060aT  LOTLIGH)
CHTMBIWSHIIL T  @hEFmewiujld  FHpeweil  QuBBlrbes  Ceuami(BLb.
QumLbUITeLT 6T T HITJEOTLOTH LWISTL(BHSHBHEnIQ U B&HEVTHBHDH
HTRIBHBL_HHFB6T  @amld@Gd  Gumul L SOLBL(BH  HENHIBHM6NSD
QsmewiBeener. Semel Liew BaeoThs senmiser (Multiple Cloning Site
MCS) spveva v  Sewewiliumeiser  (Polylinker)  etemiu.  Lev
bBeUTHE  demmidbeier  (MCS)  @miy  GBmpevauliuBld  HedLSbdl (h
OBTHHmeT LWSLTLI9BE alfeuensd CFUISBaI.
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RH SRS GILHHHGHT hIOTHEHMSD 6I6MBTSHMUSMBE LNOT6UHLD  LIGWILISH6N
Gxhemeul LI 63TmeoT.

SRS BB SHHUN6I  LIRILISH6IT

1. QumpsasweLgeder GCzrppw (Origin of replication - Ori): @bs
OaTLJouflengulledipbdl  HTeT AL lIUTSHe0  OCOFHTLRISILGHBEH. Db
CamLaflengular e  SHewi®  DNA  Senenrdbaliu’ Lmed gl uiif]
CFeLVIGHGH6T DIGHEIL CUHSBMLWF GFUIL (LpIQULD.

2. CaHibosBsaL SmLwrans@y (Selectable marker): Ori sgup GsjsHal
HTRHHBL_5HHG @ CHIHOHBEHGID SmLwTensGn ChHamauliBS B
&g WIUEH  TBBLMLWTEH  CFeOHmeNT  DIHLWTEMD  H6WILBIH
SlUBB  HHGAUHID OFUED  TBBLMLHEH OCFevdeailar  auenFdlenul
CaIbsBHD DMOHHIBS.

3. paendsd sembd (Cloning Site): ool DNA & Somens@d
QuUTmHLB, HTRSGILH5HHG oo Sommisel QpLloid @61 @
SIMLWITNS &H6MD (HLOLSHHESSHTEH 266Nl
SRS SHLSHH U UenBH6iT

Qm dev HTHFSHLHHH6T HO alfleurs aleuflbaliL’ (HeTerer.
LemmerviilL

Wemmerolll. eteoiugl  umsleflu  GCrmBuonCamenind  Hally  umdleflu

OFevas61M60 &CymGomGamimi @, GleuemGu STl ILI(BLD HE6NFDFUITSH

OUBGBSIMLWEH dnigul @yenl. @ep (ds circular DNA) e’ angen DNA
(WeVSImM  GW.  Uemmerdl.  SlaBmienLwl GFThe  OLIHBHSLOML 6USHBET60T
LOJLIGIFT] HHOULHM6NSH OB TeuI(HeiTerSl.

pBR 322 1femmerowol”

amp® - oUDL#leBlsl &L WHLIG)
tett - GQLLgnenaseils SELL WL

pBR 322
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pBR 322 ippidslLenwdsiinlL  Letmelfll  oy&b. BFH  HHUTHS
STRIHSELSHUTS — DFHH0OME0  LWSTLGSSILGSBSH.  Bal 4361 bp
Qztewieiiongl. PBR 60 p eesiug Wemmedfl, B wBmw R wpensGu
Wemmeroll. o _(haurdsSw  opflelwsd  oiiehTdeller  GuUWTHenTer  GLmedleu]
wppid  Crrlyfleed Bl Bmeuedgulld GBS SleTmper. 322 6lei3  616w0T
SDIAUTHGETHEDL_ULI DUIRIBHH 60 ® (HEUTSHSLILIL L L16MTeroLolL1g6oT
aTewienlGmaLTGHD. BFHe0 @rewi® GCoumpu' L o ulfladmiGurmeT  HHUILY
ILEIGEHEHD  (ampR, tetR), uwew soLsl®p Oprdsepssten (Hind II,
EcoRI, BamH I, Sal I, Pvu II, Pst I, Cla [) s wrendsenmisend oBpibd
Ori wyugmia|d 2 efTener. LlemmerOill. QLHBHIDMLaIH60 FBHUGBD L|TSHHIHEHLD
Rop eui Qsuismssl.

T1i NemmerodL

Ti demmedf. uwew  pauensullenevd  SHTaUImIBETN0  HLOMELHEN6TSH
FSreiBoudB@ sryewiorel  SBCrmurseflud  1guiiGudluweierd LTsHeflulgge0
STOILLGIBEH. B& wWIBLID (tra) WJuEDmeaIs SHTHIGSU|ETETS. BBID B
T - DNA wau @ umslefluigged pbal oBOpr@m Utdeflulld oi6060%h  SHTeuy
CFe0edBE@ WLIBBIUSBG 2 HasHBH. Db LlenmeOdl IBBID LOJLIGDIE6
dBHBIF CFe0S B Bzl LBl GBIty s Bl STen Onc  wyuen),
OLHSBLMLHVIBEG GCHemeuwimern Orl WFLUED LOBHBILD  6N6UTS SH6TeNLOSHT6
Inc wyuemiemey b Llenmerodl Qupmieeng). Ti Wemmerod gesr T - DNA
stal-DNA o 1 a1 Heoveouwns @hhidamenssIubHBs.  DibCymursiefluib
LNemmerolil &e6iT ~ HTeugmibeiiled  al(HDUSHHD  LIGWILIBHEHHBTEN  LOJLIGH)IE H 660!
BIOPLIUSBG LWSTLBGH MBS

SIS sLSHFHsenms G omBhlsbsmpissi (ITransposon as Vector)

AL womBphsaImpIseT  (@Lwmmpld GFuwwliur Geuemigul  SwBl SIeLVS
B 1bGUWI(HLD Fnml) 10 Yl SmLailL &3)60 HLDEMLDF
CFmPH0HTeTeNSHHHH DNA T jauflenswn@d. Bbs BHobalsd @eudHs
Sl GHBHTH  6hd @ OFTLJaufleng O HTLTedUWD  CQUBMIFTLOM
LOTLIGIOSHTEN SIS S)60 Beme CFmaLIuL Gouami(HLb. 160160,
BLMBYsampIEeT BLSGSD Juaibset (walking genes or jumping
genes) eelLGSBE.  eteGeu  OJUEDI  BBID LIS  GFwedurBaemen
uGLuTWle) OQFUISBHTET LOJUGDIF FTJ SHAIHTTES 6w LILIGTLIHS 66T
Aemeu  @yullfl  GFevedled LUHW  UBUMBUIGHMS 2 WL THGHI MBS
opmiLTadled  sredwmenm  wmmid F.Casremev  Gumeiy  uTSHLeflwmigere0
@ ompPSampIseNe LWETUTEH Hel@ UIe] QFuIWLILL (HeTerng.

BLHGSD IUGDISSHET - Juam BLoHHelev 1 kbs@b GomulL pewi
DNA @pupsoowins GaTLjauflengiubGsHasiubGaSmal.
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QeueiLTBENLW SHTEIS BB H6I
(Expression Vectors)

o UL Lrsmsmet OCeueliliuBHIBIISBEG OUTHSHIHIOTET  HTHIS HHL $HIHSH6I
CeueliiLTBeL W HTRFHELHHH6T DSGHD. BSHSTRHHELHSH  e@bLullfluller
LT SRISEHSHSTH  LUQgLw(hHHe0 LOBBID HPeued GUWTaSGHSH ChHemeuwimen
FIOHNBHM6NDH BT (BeTeNFH. DHHeMaled SIUID LJHRIBM6NT 2 BLISHS)
QrlusBEe QbUUIflsg B& o Fadamer absHsetG: pUC 19
Vector.

GasiiLEEEID mﬁu@ﬁw
sridlsL g8 quTsT QIGE S A
Qs iafims G neinG, O irauflma

Sial 2 LLGSSILLL y
DNAsa LigblwBsasn, \
B 60 Gl @usd 0 HBurBsmb Eevemay

il simen. ’7 g -
L iefiu UL iiinaTen gmw_ml?rrp;@%
Qsmiafens woyugml BB, (mar : o8 -

@ﬁrﬂ?ﬂﬁﬂ \ 9] ELEIT EI'QH_IR_ITI'{E&T
0y

il GBILEED, WGaEmE
SUHBLESERBHETET \Y wmwﬁwﬂw
Gemiaflensau ClanamBanmg).

=]
CeueflliLT® SHTHIS HEL 5

&53bs5 @wyuifl (Competent Host) (wpiswligenemiey DNA Osmewi LoyLgm
LOTMBD  CFUIeUSHBESTET)

e @ o ulj OsTeHFH Soevdl @DLUUNHBSGHT  bBIgl gemenia] DNA
(PeLBIBIBET  OUHEHD vl ul  CouewiBd. F.8HMemev, oL  allevmig,
SvevEH  HTauy  GFevd6el  BGumelB UL eumad  @UUNT OQFeLH6T  LOFLIED
BBHVTHHHH60 STewllILBSHemert. elolul] OFeoseledT 6UmS [HBHEVTHEF
CrrmpematedwF FTIHHH. F.CHTenev CUIHUTEID DIFHWOTS LIWETLIGSHSUILGLD
o ulflwm@d. glemefled GEFHmienlul wWiUsy Seowliy olfleuts  SUie)
Qauiwiul (BeiTengl. GBFHemer  61aFHe0  MBWITEMOYD,  QUGTTHBAD  (LPIQULD.
LeCouml  GUeND HTRIHHEHL HHBMET GBS OBWID UTHISTUOSSH. @I
eyl Ogeveors  F.GCamemevenw!  alplus  GCxiey  CFUISBE @
(LPSHSWIDTET LewI] 2 &HbhSH euenliy Heneoulled @FHer OFeoH6T ea6ilbleuTr 20
POLHHBGHWD ST6WILTH LIGLILINL &l 6ImBent.
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ool (Cosmid)

STV H6T  HIHenewia] [Hlewienwld BT OHTLJouflengemul SISHTaIS
pHHmenia) Hielenwid (cohesive terminus - Cos) GsmemiBeiten  LlemmerotiL
oGD. Bwal SH@iml Ul Cos sanhCxHTH 2 6tem eombLm (1) ..umey (4
~urey) DNA  elar @@p  glewienLuwjld, @b umdleflul  (Nemmerdill enl_ujib
QummieTen Llenmeroill seilell(hbgd GUBLILILL &6Vl HTHISHSL HHHMTGLD.

LGy
\@maﬁriunm

Mgilwﬂ)
Cos site

""cIE1

ursleflwCur. .urgy sThSssLSHH6T (Bacteriophage Vectors)

o umskleflGuIT. .UTSy eaug uUTdefluTmealsd CFHTBBHIIQUI  MEUTEVH6T IEGLD.
WD FTHTTEOIOTS LWRTLBSSLILBLD F.CoTensv . .LITM&e6T, € - ..umey (4
Surgd)  wpmpid M13 Cumgy Gumetp CuUTE}  HTRISSBELGHHE6T  Llenmmerdiil
SLHHBmeN QL DIFHB HBEIDHL WMAULITGLD. . LT HTHISHSHEL SHSHH6M60
25 kb eueny 2 _sitemr DNA ooy Senewidsed (LpIQULD.

eOTbLT . .umey  (A..umm):  mevwflFFwm  Caremevenwld OCHTBBIDL @
AUMBOHTBMBEL Hlewev LTHIFGWIT e-.".umey (A..uUTe)) YGLD. GUTDLT . .LTedles

(1..urgd) yuemd OCsTenswid 48502 bp menupenLwig. oiFmeus 49 kb
LBHID 50 LOJLIEmISHm6TH @&5%661@61’161@1.

-

Ema\gm?

SumRill sTRdssLGFH@e (Phagemid Veotors)
o Ul  STRSGSLSHFHSH6T  @sl Ll et emmeroill

STRIFSHLSHHBNMMGL. auppsled  Ganpbs  CamBmelwmer  Ori  LOJLIgmI
STOILLUGSBEH. Bewd  FHalf @ . .UTHVHHA  CUHHSLOML UJLD
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Caxmimielenwiujd  GumBmieTengl. pBluescript SK (+/-)eidiug . .umgluil”
HTRIB BB HH DG 61HHBHIHHTL_LTGLD.

spogs slams 1 4L Lrsd
.:gm'sﬁﬁﬁ Eﬁaﬁliu[;gfjlu.l
L GLICETL[f

Amp' S
o | aumodc |

i |
dsDNA :>\_ __/'{ ori

ursefu GFwdemas &GymGor@amb (Bacterial Artificial Chromosome Vector
- BAC Vector)

o urseflumeleasr GFwmBens G&GImGTIGsmD (BAC) eaaiugl @m GmIdw SHryb
SLSHFHID Uemmevfll.  SHTRSSSLSHWTGW. & Wsloufw  Senaleors
owed DNA @ mpaeorsdsd Uil o (HeuTdhsUUl L STGWD. STRISSHHL 5
gLl gementey  DNA  (rDNA) Qampeoml Lushded  W&ed  Lwielsen
bHOTEEH SRS SHUTGD. Bemeal 300 kb euewgulevmrer DNA
CFmPBemen  HBHeUTHHWD Oguiwl  (pujbd. Gweld Gemel  HleeoulTerenel
BHBID LWSTLBGSSHISBE 61611 HTEIN6.

Mot | Hmdlll
BamH

”"_,—'.*/' Mot |
ﬁ%e. Bl \<
i

\%ﬂi onS

ool QFwmens GGImBGLIGFmMD (Yeast Artificial Chromosome Vector -
YAC Vector)

ool QFwmens GGImGLIGsmD Nemmerdl. &L SHuyd merol-  GHCrmGomGamib
GumeiiGp  GFweoLGHBH. BH BDH algamSelled STEILGHMBH. DISHTEUS
oL eugen wpmb  Cx1E  eugeud. el eugel  FerOl  OFLIMBENS
&CImGon@amd  urseflumseled, GCsTG  augeud el  GFWMEND
&CymGLoT@amibaei merdl. OFeLIIEID OCILI(HEHLDEML &) 6IImeoT.

GBS STHBSHGHHH6T (Shuttle Vectors)

e Om Gaupr  Fppleomiseiear  OFuHNBGT  OLHBHFHLOML QIHMBEHT 60T
aIMBHUI6L QU UENLDSHBLUILIL L LlemmeroLolL&e6iT SHT 60T GOBHMTSH
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HTRIHHELHHBMTGHD. BbH HTRBHEILSHHH6T OB I9en6wnTe] OHTLHL
BILUSHHT60 2 (HUTHSLIULL 6. BbdH GHOBBHNTEH HTRISHHL HHH6T @
@Lulfl GFe0eded OUmESWMLHESH Coupl 6bhs LTBBUD  CHemeuliL Toed
LBEBTH @bUUIfleE @b OuwmESEmBer. OLIHLUTEOTE 2 6WIenouLl &(H
HTRIB BB HH BT BelauenHmulF GCFJhHeneuIT@GLD.

DNA @m ©B7 elmBbuUd clpeodbdnpl 6@lISTe0 g CFed gFelemeT oG
&SLES (pWITFHl. LTemmerdldl edl. &L LTWIOTS  UTSHleflUIBISEhoHESHeNT  HIeDDoHS,
ursleflul  Ggevse DNA &  aBSHHH0BTeTEN  HSGHHHOAUWTS  LDTBMB
Gouewwipo. B@pM& STe0AWD Curep G Uewewry o enLwl  Gni
Sweflenwlds  O@mewiL e  GPUILL  Gaplelled  umdleflul  GFe0H6NT
amaubsllL Geuewi(Bid. ey 1mignl gementa] DNA @ HsHmaul  GFeoseried
SULTWIDTS HIoWHSIUGHBH. BIBG BObHH OFe0FH6T 1B  Fnl l9en6mnTa)]
DNA 2 L& uafidsl guled enaubslilBaHamer BB SeHmeard OHTLJhal
GUHW  sTeuHHBG 42°C (Geulin IFTEFH)O MeudbSILL[H OBHBID  OIFH6i
ety 1ewihd Leldbal 19uled eweudbsliLhdemer. Qg wpignl gameania] DNA
M6l UTHlefllmiseT 6ihsHHd OFBTeTUSBE JHIMUTHSHBSI.

® WU &(H LJHmisenen Geueliliur® oemLwdF OCFuiul o ewuienou]l &
QFevmeil all(HlL UWSTUGSHSLUILBGS GBI Joemalled @(h GFuLHBeT aTUIHS
UISHSHwSH o miLTHGHUSBE& bdH LIHb Fflums  wigliuenul  Ceuswi(BLd
LBBID HHeued GuWTeIBE e giuUGD WIBBRISEHD giLL CeuadiB. @&l
CaTevauIl & OFeLH6Me0 (FF.Camenev) &FTsHHIWLILLG0M6V.

LOJLIGRD| LOMTBMB (LPeNBEEIT

pIgnl gmenta] DNA  cpeodsdamp o maurhdul  Uasien] oihHs  Uighlenev
SlauBens  QUTHSBTET LU OFe06060 HIMIDSHEVTGID.  LDBIGnL 196D6mI6)]
SRS EBLSHHBMmET HIMWILSBEG L0  OFWEO(PenBH6T 666,  SHIenel
HTRHEHLHFH euewsd BmID  @byulfl QFed Gumeis L6  HTyewnlHemend
FNIbSHSI.

STUIHIS6T60 LTI LOTBBHMS DIMLAUSBEG DQlienL  (peit  CHemeuwins
STRSHESLSHemw  sULeowol] G  Couewipd. b STRIFHEL GHI
OIUEDIme  SHTERIHEF CFLSBH. BbHSH WIUE) DIGHET BT LSS
Bxpremeuwimert &S GUUTL(H OFHTLTouflengHenmed @GLOLILL (BeTendl. DIHTOUDH! (H
(Lp6TEuTULIH &) (Promotor) OBBID @ (PYABISHS (Terminator)
S FWBBTe0 GLUL BeiTengl. Ueiy @bhs wyuamisbser eoLulfl sreugshglev
meUSBLILBHBSI.

SHTAUTHIGHT60 BT6WI(H UMBWITET LOJLIGDI OTHBB (LPEHBHET 2666, OGN

o Grg (o) MBS _GHFH BB wyugy wiss (Direct or vectorless
gene transfer)
B(IPS () FHThFGHLHFH eufl wruemy wrmpd (Indirect or vector -
mediated gene transfer)
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GBIy SI6V6VEH FTHHGELSHFH DIBB LOJFLEHI LOTHBBLD:

o GBI  SLeVH — HTRSGILHH QBB JUEm  WIHBB (PeBUTleL
Al(BOUSSHSGHS SIUI6L LOJLIGNIMe SThIBSHILSHFH 2 _Hal Ee060TOe0 LU
STUTHHB@S6TeNME  CFSHHUILGSBSEH.  Laiaumeust  Hraugmiseneo  Cmyg
LOJUE! LOTBBSHHME F60 QUITHIOUTET (LPDBEHENMTGLD.

3. Geaugdulwed eufl U OIBEL: LTl  HHe0HT  FMETHEHTEDL  LOBHILD
QLo gmesr  Fev..CuL  Gumeiy  Fev  Geuglll  GQUTIHLHET  HTAUTHISH6NT6ED
LGrm BLmilenmerdl” sepd@GeT DNA el ei(BHHIS0HTeiTensd iTeut (e enmsent.

S B 2 I 0FuissIse0 (Microinjection): smeuy Gge0semeT LOJLIGHI LOTHBHBLD
Guis DNAal Gbyguined @@ 105 Hiewewiul (Lpenetulenl Ul Hemienlmy o6
9I6060FH HlewT LN gemerl LWTLGSHSH 2 L smHalanel o I 0FesHSUILIGH MBS
yGrmGLmienmerdl &6l @ &S sHrmduler Ged (HlewiCeoTdhd] 56wy
sewienimy  SHBLIgenr  Gwed  emeusslLLL  HHCITEL)  BHIE]  (PLSHBLD
CQeuliwuBPHSImBer. Slevevdl 2 Mlehd  Beweouled LG LTED — HlemevubBisha)
meUSSLILBGHBSI

8. Weigememunss (wenpulsd wyugy wIBB (Electroporation methods of
gene transfer): LGy GLmlenmerOl &6l OF0BET DIGVNGH HEFDHBEHDHEG 2 WIT
UaIoipsHs g OCaThsasluGaBEH. BF Uenmedom  Felaled SHBHTEIH
HIMETHMET 2 _GWILTHGHBH. BbdH  HlewendeT  cpsold uwied  DNA
o 6TOeN(BHEHSUILIBSBSI.

I W& e g Ay prliing Sar
Qesiy sy £ QSRS L UL | OhBEE S
upLgEasT | 0SE s e LR S
ﬂ;l::::h\/ 5 -':- --....l‘-ﬂ [! ' l'llu'/(:|::b- :
, ||| % r\:] - - -fl'l T 3 : '|||| Fe rﬁ .

2 i
W v v o2

. +
1 ! " . Rl
— N

\Beeamyps aaams grampiing.

ST SHIMEMITES (DB  LOJFLIGHILOTHBBLD

FeOUGuUTGambd eufl wJugm wIBB em: OFwmdens uTeGUT  IULIG
ILIBLTGEMDE6T 6160 HICWIMLIGET  LOJLIGI  LOTBBSHSH60 LILIET 2 _6iTemeneUITd
o eiteniadl.  OJLE  Sewevdl DNA  IUGuTCGamied(mbg HTeuy  GFe0Her6ot
BIWIMLIBEHSHEG LOTBBLIUGHSIBH. g S1Bp 2 mpB Gl L. DN Aailamed
BEIGOD  oUsGeT STHAF  GFomlLBEBE.  OHS  OSTHBHIL LB
SIFneloTedl,  geeeiey eIGUTEGFTD mIemSEIILL L  DNAme  miewi@LOD
omuseieeten oo  pH, yGrmlieGued GETg  ouElweuBBTed  gBUGLD
Femzalel(hbgh UTHSTEHBEH. LOJUam  WLIBBSHHET  alevernautsd  LGUTGEFTLD
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STUDY CENTRE

wppid  s1BpIs  GUPluller GCLrGsmmlenmedl. SemenisBgl. Gbhs OCFwedwems
QIBUITOILIGF6T 6TedTml  GILILIT.

eIIBUMGamD  LOFLIGNILOTHBBLD

o . eUBWmeledigd (lpeMM: [HlewIEwIWL SHHIS SHIGV6VFHI LMmlewLear (1-3  pm)
SE6eNHeNTev UFa G L oued DNA Bevs@ Hai Slevevd 6Feoserten
1831 SiseT  FHLLTSHenwl  (oJueEml HILLTSS  (gene gun) / mlewt  6INfEHe0
gliuméd  (micro projectile gun) / OGeugliyg  sursd  (shot gun))
LWSTILBHSHS SDIFS  allewFulLal CFSSILUGEBSEH. Lai STEHEIULL  CF60H60
Sevevgl FHaEdsder CaJey OQFUILINLLL 261 $5HH60 eUeNToHBLILGH BT &6
(LP6ULD DTG LOTHBBIOMLHSH 0F60H6MeN(HHH  HTEUTHRIHEMET  LEEH(HEUTHSLD
Cauiw  (p1guLb.

LJUED FLLNEE
i imis

DNA L
BiG SIS 60
Semmeuigs B

Bedg srag g
UG HILUTSS U  LOFLIGILOTBBLD

LOEMB(PS SIVVSHI STRISHHL GHFH Ul LOJLIGMI LOTHBBLD:

e o UenmerOlll STRHSELHFH 2 HalCTh gBUBHSLILGLD FUEHI LOTHBBLD
MBS DLV HTRIFHSLSHFH aulf OJLUED WIBBLD TaILGSBSH. HTeuT
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JUgm  WLIBBHHIBEG  LWSUGSSUUGLD — UeCam — HTRISHSDSL HFHHerlev
(WPSHHWITE  LWaETUGSSIUBG  SiBCrmundsleflwin  uuilGudlweteniesr  Ti
Henmmerodl. ou@b. @phs ursefluid Ti Henmerdifll (Hlpemevenul 6w T&HGLD)
o OImPSBLILGD Nemmeroil enLujid Quiflw uflorms DNAeler (T-DNA —
FL5HF| DNA) Qb L& enwiu b OE)EICRINIE] Bemal
OHTBBISHVSSTNMTGD  OFevdeledT  HTouy  WJUIS  OBHTEHSUBSHHMBE)
o s s N ) HTGUT BHLOMEVEMLLI (bGL spame-Crown  gall)
o _WILTHGIHemer. BbsH uUTsefluibHng sl ul Llermerodlgesr  T-
DNA ugdeow smeuy wjuegn OHTensusbIHBE&HeT CFalsHsHdanigul BUIeoLITer
HBET  2_GIENHT6L, STUWIDML[HSEH HeNRIGB6M60 2 6o  OF60H6IT  CHTHBBIHEL
SIDLSHGW. BT  HITEWIOTS  QFH  HTeUJhIS6NeT SQUIBend  LOJLIGDIL
QuIPlwITeN eI DIWPSHBLILIBS B

S0  JUID  (IhSHIHISHT LTS  YFHselladl HTHEHHBES  HewL
gBuGSHaID Bt wguam) sreuy Czijey owLwtend @M wWIuEeID (B
Ourgieurs npt II Gumep o ulifl eagjl  GummeT  WIUEDITGSD; @5
Capammeninden ety o UIfleIHTOLTHEDEHESG HMLMUW o Wi THGHHmEH.) 11
Henmmerodi gesr  T-DNA  u@ghuled maeuonsdsd  Geuwulii@deamper. Semel
Caxemauwmp DNA Qs jaflng SLBIGSEHEE UHOTE  HBHEUTHSBLD
Qe LB S Tment.

pIgL Igenewiey — OFesEndsTH  Felbemd — QFUIFL  (Screening  for
Recombinants)

QuTmHsoTer @oLuly F60eded Mg 19emenia] DNAmeal HiMSHEH 2 L 6t
rDNA cpevdbgnenpll GUBB OF60Hmen  SIDLWITEND  HewiLflaug  LHda|b
SluflonGh.  @bsH Cswed Fealdbmss Osuiked (Screening)  ereim)
SIMPSBLILIBGB B LOMIFnL” 19 696006 SIDLHD @F6L660 ®_6ITer
STRHSBELHH Slevevadl Swed DNA  uewiysenem  GQeuefliLBHHS @mgl.
LOMMITE LOBIFnL 196065016 SIML_UITS OF60H6I 8ps LIGUOTL 856061
CauefliuBsHFISH DeVene0. BHMBTH Flov (LPMBHEIT  LILIGTLIHSHSLILIHE) 63T360T.
SlauBBled (H (WM Hevld Oleuewieniod GHiTe] (LPEHBUWITELD.

2 I'QFHEGH60 OFwedlpli] — meuld - Geuewiendy &Tevel GHyey (Lpewm

o Bg BIgn lgenenia] Llemmerllll el Feldbensdd OFuiul UWeTUBHSHSILBLD
Hmpeit  10dBH  (WemBuIT@GD. @ibpensuled lacZ eteis  AUIGUTTLT OFUEH 9
HTRBSBLHHDBGHeT CFBBILGABH. BObs lacZ —areodbBLTABGLeD 616313

OpTHHGH GHBUIG OGFuidpg. Gosbd @& SHOLES.B OBETHGG GBuIB
CewiIsBgl. Coebd B& HMOLE. B OBETHHEG LD DEDLWITTSH HEMHIBEN6I
OB TewI(HeITET .
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o X - gal eemewpssiiu@n (5-LGmGuor -4 G&GemGyr - SewiGLTemeved - - D
—  &TeudsCLTemUICaengl ) OCFwBensd  SHeMICUT(HL HenerT-BTe0sGLTHGL 61D
2 _MLGFHBH LOBHID HOIWTSH [H6O [HB  alenenOLTHmET 2 (HeUTHESGSBSI.
lacZ &@e1  ouwed  wjugmdel  maldGd  Curdhl BhSH  LDJLEI
CFWepSHSH B Tea1Gal HELHIBLD © WL MTHTHI. OleueusTenLD BIBLD
sTewiILGEBEH.  gOamaied lacZ  QFwedlipiniemsd  P-sreusGLTHGL 6D
® el M&HSLILBaHVmev. 6118l HeMlIGUT([HeTeL Gleuewientd BB BTV HEN6I
o meautd@. TDNA Qasreni @uuyulfl OQFed X-galey QubpieTerer. LTBTS
Bl yementey DNA Ouppsigng @&r OCFesel Heops  &revelsemer
® WL THGDH GBI,  HTevedl BB SlgliemLUled  LOBIGnl 196066 DL HS
CFevm6T Oafley GBS SIBeT.

) lac (pansfiped LS ) )

T x};.ﬁ]m [0 TN eees sins
B ® e, s OCusEmw
| PUC18  JiacZ e (Bepdl Goreim g
\\. / e
S sy A/ IPTG/X-gal 503
Sl) BV — ClEUIMIDSSHTS AUQIMDSSLILIL L LlenTeOl. SThSSHSL HIF)
&) bHev — Oeuewienio Hmeveri Gy

o ullfl eHJUCuTmeT SOBUY SewLwrend G (Antibiotic Resistance
Marker)

e o uflfl eFHJUCUTHET SHBUL SidLWTeNdS GHB 61U @  LOFLIGDIITGLD.
®g Ogevzmeaied 2 ulfl aHILICUTHEHSHTET THTLILSH HeIenLOENUI  6ULDHIGHLD
R UISHMS o _WILTHGHIHMSH. jugm orpplu’ . DNA  Gsmewi
LIT&bLeff UM 66Tt o ufflergFriCummert OleITemTL (H QUGTTT & 61T &HFH 60
QUEMTLILIGHIENT  (LPGULD  SIGMLWIT6NLD  H6WIL MSIUIGOTLD.  LOBIFnL 19en6TeY  DIGDL b
Cgevm6ell  @OHH  UMTHeNHH0L  euenJdleipert.  gOeafled  SLDLNFleVl6,
&BenGymib.".LNeldbHme0, G grengddleflen leveudl GCohermeniodlent — OlHmeusrL
adT o ulfl CurmpLaeEndd SHoLmwds GHUWIG CFuid FUEDISHHemer
Bemel  OummleTene. LOTETE BFHF OCFeLFH6T BbHH GUETTHEMTHHED  GU6NT
wpwirgl. oGl @& h LweleTen GaiTey GEFWILILILL &H8nigul SienLUIT6NS
GBWTe UWeTLGS MBS

BEHeL HLgBHev Gmbeopi Lwens (Replica plating technique)

o B505THORIL LSHE0 auenjlidh SLIged eueNTHSUILGBLD  HTeVeNH6T  [HH6D
dBSHBULBS BT  UeNTLIL] HLIQ6D GUET(HID HTevedlHelledt euenyliy  HL 1gest
g Hewiaul] BSHSIULL @ algSlenl @Byl aBSIUILGSBSEH. L6ty
AUYELIgenUl  @JeiLToudl Hlewiamully BhalulL  eueniliy  SLiged  emnd
adbss Gouewiho. @Her  alememaursd UHW  SLG  (PHOSULS L IQ6D
HTevenH6T QHHH DCH LI SiwalLmiEeied OHTHBBI OLBB GFe0HmedD
Osmewi(eltongl. OCUTHUTS GEFewiLTougdl SLIged UWSTUGSSLILBLD o6 HID
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(WPHL  HLIgeL LWSLBSSIUGBLD a1 SHH0(HHSH  CaupLBGapa.  D&Hlev
o WlflerSFrOUTHeT OETemI(BHeTeoNd DleVevSHI UeTTFF  HTTenlH6T  E60em6v.
Belaemnsuled WIBBULLL 0Fe0s6T OFfley OFuiwiLBaeTer.

i&m_ﬂﬂ/sja} £ s sm-_:w:_jsu
t%}:éwﬂ”t

snads, 560

pdflan Boampy sdfda Cweey
. f

samga By pesggeli menangs amsosfissia
gialiul e ufaae

BHOVTHS SLIQBHSH60 Qg,rr@si)@Lu (penB

peuddmm  OzmPcopLuipenssst  (Molecular Techniques) -  wjyugIL
Qurpeiener 50565500, B WaemBbLflssin (Isolation of Genetic
Material and Gel Electrophoresis)

o NateamBLUflsse0 eaiug @b LUflssHe0 GeTHeomi uapedpun@. @& Ghi
wBpId  aHT  Weaimm LD  Osmewi  GeueuGoum o uflifl 6V gnBIHmer
Nflésll uweTUBSIBSI.

Gl pens
o artgmgid (DC) GoasHsid GuTdl (Pe0HImMBIGE6ET  SaIBNBIET  LO6TdHenLDeMUIL

QuTBISH BLb OGuwjdemer. GCeousiGouml cPevdHInmIB6Te  LOETFMLODH6N
O6u6IGaumTesTensl.

+ve Wetem' Lb Gump GCujllear owelseiguag (-ve) edlimbereurus Crrés
EY LY

-ve Wi L1b Gumm eFHjler Swelser operg (+ve) Grjsiourus Gproha
BEISBS

915Cymerd Qoo WeitemBLIfIIY (Agarose GEL electrohoresis)

o il DNA gewihsmenr Sruienoliubhsdsh @IDWpeds  (PSHSHWIDTS
LWSTUGSSUILGSHBEH. Feo 100 (1pHed 20,000 euenguieomest &I  Een6missel
o stemn DNA giewihaenen Lf5H05055 1aCmed  Gummsdsomear DNA
FlewIBEmen HUImLILGHS LTedoibyevenwl. &upwid (Polyacrylamide)

® FHHHHTH SHIULBSBSI. BbsH SpLod LIGOLIQUI &lése0ment
CLP6VE Fn BIFHETTTED S,60 Fal_ L ®LOLILIMTGLD. DNA LP6VSHIn M| ST

OGTFMOWML U (LPeLHImBI DGWD. BFH W& LevHHeL  emeudbsLILBLCUTSH
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Supwd aupure LD GuwISBE. SeTey 0HfHEH SoLwTen GnB GuB®
DNA giewipseiled Sigdhslyg 0eemBLflssed BabeHsiupbln Curgl il
Oxflwres @GBu cpeudamplean L OF([HGHeMeL  HIeVeIWITS  DieTall
SIDIOHSEDESI-

S1ECrmed upo  WetemBUflSHe61 [HesiendsenToua: SiFs o ewry DNA
FHpeled UL enLwTenghl [BHeilG SewLSlwLGHBEH. Db GSPHHe0 2 siten
DNA ailer ulewLwmeng edhFHiguid  Gymemiol.  (Ethidum bromide)
oeEID  FTWHMSHD Osmewih sTWGLBELILGSBEH. DNA & saiandss
Levemm@d Wefl] eeflulled sSewiplwieomd. SigTeuskl Lpeast sHfled  Werlly
6l cpeold geaflwyl B Gurgl D& SJeha W6 eefledul 2 6wl THGHH MBS
BB B LmBLILLLD 61(HE&H60MLD.

aleugmuwshFHed HMILMBIHD 6l SHToUTdH HaEdbdelled GCHTUIS HMyemniHemerd
SWILMI  LWSTUGSHSUILGD UGBl  auendEF CFTHemerdamen GMILILSTGLD.
WHaD HBNOHS BT (LHeDBHENTEGT.

. ELISA  (Enzyme Linked Immuno Sorbent Assay) GprglsenL e

Aenewisslul L. CHTWI SHHLIenUS FaJTUibHHSH60.

ELISA &g eadHjygsd  OB@ILd Sl pul 2 Fajd  STyenisemerll
LwWaTLBSHS  Crruissmyals@f FBplamemer Sl o SHab  (PenBWTEGLD
SIFBeneYd  BLoYSMeIBHS Mauged UTHSSUULL  SHTEUTHRISEN6T  SHTEU]T
Crpmu1 oM@ o eenaBens SmenGwhiss ELISA aler uwen® mHeng
SIPwIILL HelTerngl.

. DNA gimel

mUTerE6T  BmId  IB CBTUI  STJeniSenend  SIHLWITETD  STRILSBG
DNA gimelser, sdfluiss oBpld sHFUSHD  DI0THMmeUHB6T  ([HTTSH6I
LBBID FSHT6 @BUlCW®BLIL) LFusowTer s&mHalwm@Lb.

o I'am oSl selpssd (Nucleic Acid Hybridization) — gBiew®iy
BIL-LI(LpenBa6iT

DIH S 6T6U0T6U0T] &b 61 & U1 60T 60T eLP6VEH Fn B1BH61T 6Vl (HH S Lfl S0 BHSLIIL L
Grpewauliiplc DNA owvevd RNA  grewiGasemen  @GllUTES  SienLWITETLD
sTenl o  UfseBud  smelwuns @BUlow®Gly  (WedBWTaI®l  LUJaI6uTH
LWETLBSSLILGEBS. @BYCWHSHH60 6IFLSH umsHTL (B (Sample) o &
SINURIBMET BB (PLBBD Sevevdl H  smmduled (solid support)
bl CrrlgeaBsumerd  (MBEVTEILIL VD)  FHUBSHHID  CFWLIEOIPEHBUITEGLD.
BBlowdsslL’ L o 's@m Slbevmser L6 Seolinshsd CarsHamersered
SlaupBlear @GBIUUILL Bevdma Sewil il LweTUGS B
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STUDY CENTRE

CHENNAI

@BBowEy Qxmfsoweampasaie suemassi (Types of Blotting Techniques)

o ggjeit @BPYOWGLY (Southern Blotting): o1sCymed HowHH e HHSI
bl CrmegeoaBeomerd  FeualB@ DNA-emeu wiBmioug FHier @bpeu®BLL
GTGUTLILI(HLD.

Brysien eBew®y (Northern Blotting): ewpl GrmGasvsGsumerd FeualB@
RNA -e»eu omBpieugs BTISTen e@bulow®LL eeriudL.

QieuerdL_yesT BGWGLIL (Western Blotting): LT HHMS
Bl CrmeFeanGeomerd FelalB@ L&TTBLIFILIL 60D TBMIeUSHI  GleerOL Jeot
@BMIGWIBLIL  eTeaTILIBLD.

Fojer @blowply 6smsmL Lipempsesr (Southern Blotting Techniques) —

DNA:

°* ObHs g wev(Lpen®m 197560 FHiJ6i (Southern) 616OTLIGUIT TGV
SN WsIUGSSIU L. B0  Bueolobs @By (Denatured DNA)
9158y SIS HHHH  MBLCITOFLGTed  FHTalBG  HleLeLS
augal 9srendd  (Filter Paper Technique) womBpULGEBE. Bbs
CEHTHOBIL LI(LpenB ] 601 e QBLIY CETOEOEBIL LI(LpenB FSJ 6ol
BCw®LY  QamPeomi utpens  (Southern Blotting Technique)  ete
SIMLPSHBLILIGH MBS

LIQ[B 6060 61T

o 958Imerd  FmIDIDSHHHH B CITEFLIGTED  algHTERHEGH DNA e
rBpleugl Hlewieny Gaweourligesr (Capillar action) ewpesod smdBuIOTEBS).

ooflewkliy OSTHleOmIL L epn s EhsélenL G 2_drar Geumunbaer

FSIT60T QDHIIEWLIGbLL BT ST 60T @OHleWwIbL eleusioLFeor @mufiewibLiy

Gl a@evurcpLiig LiumentfleoT BITSHIE0T STEOTLIHI 6D Bl6UETVLITE0T 6TE0TLIZ S(D SHEUMMETT
QLT ST ShFHLO SHEUNTEUT ELILITMSLD. GILILITT(SHLD.

UflssliLpeus) DNA RNA LTSRS 6T

Buwishflpszed CaemauliLithEIn ) Czemeuwiedenea CaewauliLihSFn )
(Denaturation)

ey enpLCrmalssbaGeone / | 210CaunelLsTEnFeTSE enELCrmeFedaGenmsi
EDIBEDITET el sHled

SEOLILMISHHLD DNA — DNA RNA — DNA UIsb — erdlylyrso (antibody)

STLANLGSHIFHE slifluss uLb sSlfliuds uLLD Buper siemm
(visualizing) (autoradiogram)
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Bgmguilb &F M6V6HT S Gy (5SCO) 61631 SHITRIGH60 HMJF6L
LWSTUGSSILUBHBH. BFHev DNA oifsons sorspg. DHamer bl Gpm
CFe0a0IBeumeryd FolalB@ S L6V LTBMBLUILIBGSBSI.

by  Haalear  smyenionsd  SSDNA-amengd  Feualer 266360
LN SSUILBSBSI.

@b DNA o Lsm Suflvudai e SeolyBISSD  CEFuwtiuGaBa  LoBBID
Bma sHfwdHs U@L cLPevLD & 6u6T(HEToTT 6VTLD.

sFHflwss ULGLGIY (Autoradiography) — sglflussd o euiLTéh@L @b
Gummeriled SemLwmendL L @@ Sp (component) GeuafliLBGSHSILL TS
alliuLs &HGem meusslUGL Curgdl SiewLwmemdL iU’ L Fapllell(Hbg
o IOPLILBL @ell oiebevd SHFWESHTEL 2 L THSUUGBLD @@ LIDUSHMS
@efiluLll umsbgded (Photographic emulsion) o maurégh GOamfeomi L
CFWIEO(LPEDBUITGLD.

By @BBlow®ly (Northern Blot)

RNA  GgeoeGeomerd Bl Gl (BLer  LlenenibalILBaISHeoamed 616G
SPlwiuC (HeTengl.  eeiGel, Sievalel LOBBID SieurdH Gupaler (1979) @
Cruiwenpenwt  SHlLdllLer. @&  RNA  ulenLser — 915Crmerd
B pwHHBHH  MBLCITeL  OFeLaIGemed  augSTeTIBE  LTHBMBLILIGE eT36T.
BwsHedmbas  Fply  agsHstensE (Special Filter Paper) RNA
LOTBBLULGeISI  BITSI6T @BBOWGIY  SmULBISSD  eaILGSBSI.  BTISTe
@OBBIOWEIY  slDIHSD  aaLuGSBH.  BIISIET  @BBEWELIBE
LWSTUGSSILGL  augHTeT  auml Gueir 540  etemIb  FHTelled  BHHS
SWmflé s ILBHLD SlenLoGeotT QuesTen F oS FlGILD G S 60 (Amino
Benzyloxymethyl) st sy@w.

QeuerbL et @BiGwEly (Western Blot)

epBOWGlY  STEnrdg WeareamBUfiiy wepuled LUrsmiseT omBmluGeg
GleuerdL_iTeat eBMICWIGBLILY ST ILIHS W) ©laerOL_ 60T oMl GBI
OaTHeOmI LI(pedBuled ewBLGrm GFeLanIGemerd aUYHTeT LWETLGSHBUILIGS MBS
sHfluss  oepLwremiLiU’ L  aFgluyrsd  (antibody)  geimnilermsd
PBPOWGBIY  SIGal cpeod  pwiey Gguupd GuTE @B GEILILL LIS
SIOLWTMILESSULGSBS. Qb aHUIsd @k GSBUILL LIssSSI e
Qoaisng. @b  WHSHHE — dPIesstE  @bs  aHIiygsd
SWMSSULL L HTGLD.

BevdE wjugy elmenemeal o ulgnuibsBiaed (Bioassay for Target Gene
Effect)
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* Aevdh@ WJUED 6IILG BHHeLTHSHID GFuiwiiuL.  Geuemimul SieLeVGEH FMLILITS
shHwmBBL QFuiw Geuemiow evdd DNA, owed DNA (foreign DNA),
uwenfl DNA (Passenger DNA), Geuefluied o meut@d DNA (exogenous
DNA), Gzpeauuipio DNA spvevg GFmassdo DNA (insert DNA) sy&ib.
wyuem Bevdh@G GCFTHMBIHET 2 I H([HHHM6N EeVHEGHH6NTH  OlBTeur(HeiTer 6.
LOT LI QeuelGUIBBSHH MBS (Gene  Knock-out). aL0l6) G5 B BT360T.
Crp1ds5HBE& Ol amd GBeudGHIel ST  sSLHIHH6T (Vectors)
LWSTUGSSUILBHEBer. (1) 2 61 OCFmE HTHSEHLSHHH6T (insertion
vectors) (ii) uFHeSB ovevg LMBBEE FHTHRSESLSHFHH6  (replacement
vectors.)

oa(BOSTBEIBL (Transfection): eneugerd SI6L6VTH (LHEMBEHEMTEL GFLIGI6IT
e o Lam Sfevmser (foreign nucleic acid) mHienWsSILIBSHETESLD.

.2 LeFmalb smdsslGdh  (Insertion vectors) @s5s BLHHBGeN
(homologous regions) gmmdssLsHHxeT CHIHCETH  DIMDLILISHETTS
(linearised) wWIBBLILGAISTD A0EETH BCHIHOBHHBLILLL DML S0
(WPWRUGHIOTS  CFHBUILGSH BT  (PHeJe0, @OhdH STRHHELHHH6T 6l L
algaloTs o elenel  eBTeD GBJ GCaHM(h DIEWLOLILSETTS  LOTH3IS 6AIBe0T.
CaihOHBHHILL L emLWiTend@Nsens@ (selectable markers) oymaev
o eitenn OFHTLToUflewFHaller @ 19l HeVISE 6ULDI6NEHS S 636

. BB sTREGEL S (replacement vector) @G BLSHmall GQUBBIGTETHI
(Homology  region) LOMBM3ILD 255  CrIsCamiged (Co-linear)
SIDHSHHTGHD. BObd HTESEH 55 amBOSTBHISNGE (transfection)
(paiten] @55 B HHBG OeualBu Hetenenr GHTHCHTL(H SiewOLILITS  OTBHIS
Camatdmal.  @m GBHCaEBBID  gBuUl®B 2 61 Hewwwd DNA- &0
Geuafluled o (meurer DNA orBp$h Cauiwutiu@apg.

Uy OFTemswd OCHTLjaflmswTdspd WHBEILD STauy WJugn STl
EFweHL LEsEpD (Genome sequencing and Plant Genome Projects)

o @ o ulfleibder / OFeedel DMBTHH LIGHILBETUID [BIiTeru e
SIMOHSH  JUEISH6TE OHTGUIL  JUamISH OHTenHUID el ILBLD. &b
LOJLIGO0)ISH CFHTenHUILD 9 I &(H LOJLIGIDIS OxTenawoTsGour,
ool GLramemngflul  JUemIS OHTHSWIOTHGT  Dle0evd  Hewlld  LOTLIGDIS
OaTenaWITECIT  E(HGHHEVTID.  LeL  HTeuTmidbelled OJUamISH OHTEnHUILD
Qweoul BB Ceuefiin® oewLwrs DNA (non expressive DNA)
LT SHmISmend OBTenlghb@Gh. JUamlsh 0eTmawl 0Fuisd HLGHHed OCorshs
STUISHHeT  Juamldh OFHTemsw(pd UGLUTWIe GFUIWILGSBEH. B0
OaTLJouflengwnsspld  1oBB  STeufmsCenmh o e6en  GFHTLJouflensFuiTds
@Umwub u@luruie] GFuwiLGsBa. B& Curtas wiuands OGHTmaW
QFwevd Lmise  HenmmOGLTGometerd  (und), opTiLTOFed  HTedwimentT
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(Arabidopsis thaliana), oifldl, woaMCarend GuieiB  STeuFmIB6T6D
GLoBO®TeTeMLILIL (H6ITET6T.

Qb o ulflearsdHar WU OHTemdW 2 6Tendbsll CUT[hHeT &TF (DY)
Bewenvidberient  elewtentbmbHaiBeor,  Slevevg  C-nglinied @il
DNAafer oenalBGeor GameusoliLBamE.

yUemIsS  OsTemswid  GsmLjaflmswurssd (Genome sequencing): @b
o _ufifleorgdglest (PLD E\LDIgUI GEEnhuEEHHEI Y LD LIGu0)I& & 61T 60T
SIMWAILHMGH DNSIUD (LPeDBUITGLD.

DNAgl uwean@sHs ufleomol umbens wdui Osuiged (Evolutionary
Pattern assessed using DNA)

SlewienD  SLewihHeNed LGB FHTeuy GemisEnhsHE @enL Guiwimet Lflewrmio
o ma|ppser DNA  oenemeiuyd, DNA Qx1Lj  eifloguled o eiten
abpim  CauBmiemwdamenu|ld  LWSTUGSHS  WwHIIH  CFuwliubaeimeot.
AHHmawl  uGLUTWaler SgliumLulled o ulfleomseT WLBHBID  Seumpslen
2 B6)(LPeDBHET Hemerll Lifl6woTTLD QUEMTLIL S0 (cladogram)
G SHILBHSIBeT. OHHmBUl  SHewerll Uflewimo euenguUL D & Geumiul L
BamisEhdE el Guiwmer wyuaniFT] Sl Oeueflaws (Genetic distance)
ST B. Gued B b Beld BOBTH BarHmsd QUG Gural &b
SeMaBG OFHTOHAMD  DIELVH  DIEWIMIDS  HeTMD  OFHTeT (BTN
IRLMSS ST (HSBBSI.

wyugmish OFTesw FFauflemswurssd (Genome editing) wmmpw CRISPR -
Cas 9

@ o ulfleasghear DNA-ealed BB gBUGSHID HBeT  QBmeIL
OamheomI LmiseTar @ CFHTGHFH STl WIUamIsH CFHTendUwl Falflenguwmdaid
SILLGE!  LOJLUE  FTUflenFWTSSITGD. Bbe OHTLHEOHIL LUMIS6T OFLmIS
CFHTmBWSHH ST 6hdH @h WwIuem T QummL semen GCFsbaGeur, BHHBCT,
mBpGaT  SIMILSHEIBSHI. WLILISOSTMSL  FTauflngunTdssHHer LGB
DIWGH(PMBH6IT 2 (HUTHSLILIL (BeiTenel. SQeuBpled  SIeNIenDd  BHTeVHSHIE0
o maurdhsli’ L @eam CRISPR - Cas 9 eeniuGamg. Oa @6im Syewi
RUOEIBTET Bl Geuell  OsmewiL. G ewLWme (P&l  @5HFH  LOTMIH6N
(Clustered Regularly Interspaced Short Palindromic Repeats - CRISPR)
wppid CRISPR QT jyenlul UJSHD 9 6eiUSHeT &H(Hdbd QaIDTGD. &bd
CRISPR - Cas 9 QGargd opflalwsd FwasmwsHesd DiHs Senalenmer
aJHMmS 2 (HauThdHluleTengl. gOeiefled  (phHedHul, Lenpul  LOJLIEmIS
Oxmens Faflogwnsds (peoopdeneT ol @5 GCeousomeigl, 66T,
9IHB  HlevslWIDTergh  oBEId SFHH  GFuwied  FHmeiewt wigl. CRISPR e
GuBlsTeeniiul’ L Hevsd Hef wwrBpd (targeted mutagenesis), oyLIgwI
uHeS® (gene replacement) GUTEBoUBNNED BEOL (PMOBEF FTHHUWISHImMDB
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dBHBISIT_(HUSBE UWSTLUGSSLILLL  (IpH60  HTAUJHISETN60  (LPHSHIUILDTEIS]
oiflfl  FHTuFT@GD.  WwJuamIs  OFTmsw FauflewFwnss  ShHeluimet
CRISPRy uwwepsd seoliier oiflflenws o (heutdseond;  @eumnsleir
AlemSHBmeN  HHEUTHHID OFUIL  (Wlguld. @UbSHwImerd  Hmewil, GleunisBL g6t
FHSHCIFT OBWID DIUTHEHDLUI FHTHHEHD @h LUHW Luielet eLpeuLD
oifiFenws 61y  LTeLBIeMeOUNEI(HHSH LITeJeVT Hlenevd@ LOTHBBIISBE Difld
STAUTHMS LOBIDTHBMBID CFUIWIGOTD 6TBILMSHSH OHeMeuTs ST QU |6ITeTeo].

RNA gniss® (RNA Interference - RNA 1)

e o UlflaisFHer SmaISHH Lewisend o sl DNA ol ugdHsefeeen
Le0Gouml  JUEISHET  OeuallLM9eT  alleweneum@ld. @bhH  Geuellium(
LpQWBSHe0  (transcription) @BpId SHHeued  GQuwiTe  (translation)
S FLmal 2 eTaLsFHwg.  UglwbssHeo  aeiugd  DNAeler @
Bemipuledmbal (QeuafliliLm e ujld @ewip) WFLEIFTT HHaleodem RNA eaured
BHUTHSLILGLD  Habaungd. @bhs RNA o meamssiulr o 1L GG
Crrwns g CLTaMmeFHIMBE @Il (PQUITSH. DBIG SHHaUL OLIWITme
GumosTeiren (pwngl. B& FJaflagundsd (edited) OQFuiuniuL Geauewi(BLp.
B0  Ouwese gmm  (pepulled wIBBLULG  UIsEF  CoFibemsamul
Cuoposmeaidma. RNA @epuiler @b @wéhdul  LiGHuimer @6l Jmeisbei
(introns) H&BLILIL Gouemi(BHLD. Bbs DM H D] LT BRI GTHLD
SHHeUCLWITeSHEGH (P  BOLOUBID GuieOUTeT  LOTBBRIGMTGL. DIhIG

DNAaler oo u@FHsen GFweduLmosd o eiener. elefanid, @m RNA
Gpss 6 aufissLb (RNA interference pathway / RNAi pathway)
st iuGHBE. RNA oniessd g @b uiflu QFwed Bapaurglb.
&0 RNA cpeodampidel  wOJUem  Geuefiium enl.  OI6060H  HBEI6V
Quwiewar HoL OQFuFamer. Ba Hevdd MRNA  clpsvdHanBIsmenT
CFwedpdas OFuleumher cweold GBOIBTaTET LIS BS.

AUPSHSLHHBES @ elelenowTdslIUl L (PpaIoTSHfl o eeng. & Egewi(h
LIQ[Bl6m6VH 61T 65T SIgLILIENL_UT6D HeOL GUBISBS. @6U0l6UTETNSIEVILD

FOuTHwselBGuierd GETE FHUBHBEHL. (WHeL UgHlemsouled GmewiGid RNA
[Ba1 dsRNA -g56ur miRNA - et (paeenw  Lgwims  (transcript)
Smsseunid] RNAase - II Gprdsenmed @ Gleviwmear  Sentufl B
(interfering) RNA &5 (siRNA) usliupssiuGdng. Obd OBTsHser
owLgy wip GGmam (Dicer and Drosha) eeim  SienpdaliLGaemsent.
Brewimaugl  LgBeweoulsd, SIRNA &ser  alwereydsd gl BUGUT(HEIT
(effector complex), doseomer RNA gmewiOu’ G Geueliium oL suenssd
sbdeh (silencing) sl G oewiurer RISC (RNA induced silencing
complex) - @ev GFadsliLIGAeamar. RISC Gamjsseler Gurg (assembly)
sSiRNA 9op@em wl  s@meT Seowlol  Spsdngd BDId @ienns
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Swpumuwl RNA, mRNA SevésgLear sl pidngs. ssmaut RNAIL
HTOUTHMP 2 _WiamIdD 2 (Hewenll Lipdsefed (nematodes) sTewi LGS B

wyueml IBpUULL g Freugmsst (Transgenic plants / Genetically modified
crops - GM crops)

BMenE0BTe0e) Rl SDHeemn — dSamenGuTBsL (Glyphosate)

LWy meomseriled  eIGUTEHID STewILILBLD e LITFFenar  HenenEHenm@LD.
smender  UWlTsEpLaT  Gflw  eell, B o ewe B@ID  CrTuiseres
FLSHHBENMH 2 6lT6N60l. BaBemmd  SLBLUUGSHTOI LT  HeDETH6I
vwijalemenFgemer GUIIIL HHHS SleNe)] GHmBHBHIANBLD.

JUeml  MTBBUIUL LS  SHTeugmiset GauGmmem o ulflufer vsienwowmer DNA
BHIWPSHSLILL L 1oJUaISH OHTenSWID OLBBE HTEUTRIGETTGLD.

SHemenGuBal.  HemenSH0HTeL6N  IOLDfldBs  [HBIeUEIOTeT  LOTETFTeICLT
(Monsanto) cpevions  SWTHESSLULGHBH. BHT el QLW  ‘Feemr

oI gBb. B sHraugmseiss 5 FCameumGeaul HHHGwl - 3
Sumerd.”.Gul FbaGLed Gpmrdemwt (5 enopyrucate shikimate 3, phosphate
synthase - EPSPS) senL Osuleuge cpeild SHTeufmisemend  GaTeoalSBai.
Obhs ObBTH  Booewiepl Bb  DOGHIT  DileVmIBET,  MeUl L LO6GTH6T, LGV
@rewiLTD Hlewew HTeuy euenjFlengd OLMHL Salel 2 BLSH U FHUBSBSI.

STaurtiLulysefed SHenenGuirBal FallILGHHETMOMU 2 (HEUTHS LD  6ULSH6I
o oitemerl. SouBpsled @b o SHFH  ewieumd  UTHleflul U GeTenMm
BI®WPIUSTGD. BhSH Juaw @ HaemiBuIGsl. - smiG euensd EPSPS-
mF 2 _MILTHSHIMH. LBOBTMH 2 $5&5 @ GCeoupul’ L wewieuTp UTdHleflul
LDl  BIDWILUSTSGWD. @& HoenGurGsl  Fomzmd@lb  OBTsHenwl
2 BUSHFH CFUISBII.

SHMNBOBTEVMULS FHTHRIGD  SHEITGHOWMLU  STOUJEIG6NET  OIEDITneORIHEIT
(Advantage of herbicide tolerant crops):

BHMENFHEIT (FHMBHBLILBHASTEL AlMeNFFe0 DIHBIHH M.

BHmenH0dTe060 OFHeillily GHmBH MBS

SHTAUTRIBEHHGSGLID, HMNBEHHGHD AenL Cuiwimenr GumTLly GBI MBS
GempauTel  BEFSFL  GQUIHL ST LWSTLGSHSUILGUSTED DjeuBmledr LTSI
LD6wTEu0T60  (&HemmeuTsGaut, CFUISHBerT GemBeuTHEeuUT  SHTewILILIBLD.

LDGYOT 6301] 63T HETENLOENULIL|LD, hI6nTamIUTfls6merTu LD B\ FH 60 eLPGULD
LIT&HISBTEHEBGVMLD
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SlemenBGuTBsL Fdllysh TN CBTMIL 2_(HENENHH|PEIG STEUTSHMS
® (HOUTHGLD 6udl(Lpems:

‘unl;’ SLSHFH ePeULOTS  BIHLDSHH60
‘ury’ wyue CETERIL. o (HewemdhdIPmIFT OFs0emev eIl OFUIgH60

\J

BHM6NH0BHTe060 THTLIL 2 (HEneNSHBIPNmIG OlFe0H6I

U SInL HSHED GUETTLIL
2

Bxmeverd —> 2 MILILHETTHSID

LU LOMBBL QEFUIWNLLL  Smend0sTeve) FHTheHMme 61 T0lHT6TEHLD
SHITEUJRIGH6IT

S.UmeroLT  senendosmevsd erdylils seiteny (Herbicide Tolerant - Basta)

CumerolGemsfldleir  etaiiemid GeugHwil  GuTheT QL mSW  QUTHIUTS
CFweoLBld  BmendOsmevelular  euemiall  Guuwiy umedLT (basta) eu@ib.
ureroLT  sewendameved  eargyly  wyueml (PPT)  (L-..umerdliGeonm & &5 & eor)
OQwystCsr  gmLeur  (Medicago Sativa) e@ib  BTOUISHSeIHHS
U $H0sGsaLUGSBE.  BFH  Gwrelwmr o aGonjiled  uRGCsBELD
GepLLewer FbHCLed ey OpTHemwd FHoL OFuidpa. PPT  wyuem
Lemaullensoulled o eHIenDGHSLILIL L S LoBMILD LOJLIGID) LOTBBLOEL S
Lewemuienevs Hraugid PPTa@ edliliyg serenioulen wigl. SHemel Gumes
m OBTgl el CriGLTmWged  mansGrmetGamised  (Streptomycetes
hygroscopicus)-ed@pbaid  LIf&0sBssLBeTengl.  @Heveten  Lmy  (bar)
woyuem . .UTerLICammHanydlear  SFil e L greted. .LGTed (PAT) eiasiLens

GBsIBH. Ba uUmSSH wppid  Hlepl  Gureip  LulTSH  HTeuFmIG6TeD
9 6MHBIMPSHBLILL (b LD LIGW) LOTBBLD Cauwi’ L ST RIS
® (HUTSHSBLILIHE 6STB60T.

yFdsen aFuys SHeaeno — Bt o uulijseir
(Insect resistance - Bt crops)
i. Bt umpagd (Bt Cotton)

Bt umsd eeug  wyuem  wmEpUlL @ 2 ulflend (GMO)  oebeug)
IUE@IF & IBp  GFwiwiuL. Frguilfl (pest) eagliiy GuBB UGSSHS
ey  gaoTGD. & stuywpelBd — (bollworm)  edymenr &S
TS SHeenoenU! OB T (HETENTSI.
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o Gudlebeverd giflehdOWssiFlerd (Bacillus thuringiensis) eeiis  LTsLefluig e
gamIGeT 200-6@& SiFsorar GealaiGaum Bt pFasl QUIHL Semen 2 _BLSHS
CFu1s6Tme0T. Benel e6U0leuTETMILD GeueuGaum WR:2:E3QLYG))
ShSpdSemer.  OQugbuTeoTenr Bt p&s®e  eunieur  mHleweoulgieiten
DIHSIILFFB6T, U HBHIILFFH6T,  UMIBHDB6T,  LIHHHSBTUILILLDSHSHET,
o amiewil  (gad flies) CGureiBauBens  SWSABH.  SpTd BB
o uilfleomiseEnd@ e6alald UTHLmUWD gBLBHSHSDI6H606m6V.

by Cry Osiedows GCsibs eamiGLrLrsflalsd (endotoxin) o eren
BEFFLI  UYSHSEHSEG — WwJuen  GPuilh  CFuwluGHamae.  LhSHHH
BTUISHMS HTbd Sigmer o angoid  Curgr  Cry m&Fs  ysdullen
aUIBSleDIeT CFIBI HMISH MBS

GLeVe 60wl  FealeydeT @(h Fev SleuFlwiomer a1 QuUT(hHL SHeriler
o oTOenBlemL  HhHbDHmer. @FHer  cpeold  GUILLTHWD  Suwielsern e
Gurgiorenr  sleney  Ffwesd  YFFseled  DSSILGHMEH.  BHeuTev
FpIeLeda  ULHH o eiten  eliHellwl  OFeLHeT EDBSHSmer. B
UFHuler eomeurddel @MUILIBG SMTeRILOTS MBS,

[HETENLOGHGIT

Bt umgguien HeiTenldSH6IT LleIaHLOTHI

LSS alemendged DFSFHIBSEHI, goleeled STUILILLDSSH6T  HTdHEHIH60
b6l SBULBSSILBSBSI.

Bt umsHg LulfiGeudled LWETLUGESSILGL LEFS WwHbHSH GHMBSSLUILGSBS.
LUl eueJLiled o Wi o@D 0F6v6] GmBHMBS.

SHMLOE6IT

Bt umsguiler Femossit LlaTeumoms
Bt umsa alewsuler alemev &IHHID.
@sear  afflud  apded 120 pTL 6T  wGOW. Ueeny @ser  affluid
SOBSBS.
g1y o Mehdid HHHNILFHsen (Jassids), ogeleill ysdser (aphids),
OQeoueiiemerr  Fddeim  (white flies) Gureipeuppiibe  afims B
CFuweLLI(H6USH606m6V.
&IMHHFCFTHmBUID FlemewwT LFujld LUFFeemen LTHEHBSEH. EHeITeL
AleMeNFF60 (HMMBSBSI.

ii. Bt sggfldsmul (Bt Brinjal)

o LBOBTH WIUGY LOTHBBMLHSHSH HTeUJD DHUTGWL. B CeuaiCGaum aims
&HFHfHETL LWl gemseller  wIuams OHTmsWHHBGHeT  Gudledsverd
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SiflehFOweiiFlerd etemId WewieuTd UTdhleflugHellHbhEH LIflHeHBEHBULL LD
LTS LOTLIG)] (CrylAc) oT68IB LOTLIG)I6n 6 BIMLOLILIGHTED
® (HEUTSHSLILL L HTGLD. BbSH wyugmieL el CaFIha (LPEBT6ATIULI S &) B 6T
(promotors), (pyamIsHsH (terminator) e 2 WIflaHTLGUT®HET SHevL
(antibiotic resistance), sELwTeTE @GN wyuem  (marker gene)
Gureiipeney  SIBGITUTSRlUID Ul gBUBSHSUILGBD 2 GTHIMINSHH60  LPEVLD
yugml  omBpsl GFuiwiuedmpg. Bt ssdflesatul QeoliGLriGLgT
(lepidoptera) euewenr yFFBEHEG GULILTE SSHFHHTL  OBBID  SHewi(H
gleweniiLmens@ (leucinodes orbonalis) eidyme o (HeurdaiuL (HeiTengi.

iii. gmm &6@ @eolfend (Dhara mustard Hybrid - DMH)

oF 2 FHal OCFWOH LSBT 196060  LLSMLVSBNSHMHEF  BFihHD
Lulfeelled  LOJUEDIFFT]  LOTHBBHIGMET  MBWTEHD  SPialluied  mLouIg S e
ofalwed SPeh] Gualammed wJuaml wiBpwenL by DMH - 11 eems
&bH& JHD 2 (HUTHSUULLF. BF SmeNH0ETe060 IHTLILSH6EmD  GLBB
(Herbicide tolerant - HT), wyuegwm wrbBpul L Sreugon@d. @& uigGeierd /
umjeoLmy (Barnase / Barstar) eeignid  GOHTPOBEILUSMBI  LIWLGTLIGSHS
Lo6wTeu0T60 eUT(PLD LITSlefluidhalent wyuem CFjssiiul (b 2 (haurssliubl SbHE
AUMBWLTGWL. BFH @F SIS HHFCFTHMS  HTAUTLOTGLD. LDGUOTGUITLD
ursleflwisHedmbs DMH - 11 cpeigl  ogLemibaamend  Gameamt(heimendl.
Sieman ..Uy wyuem (Bar gene), ujGamed wguemi (Barnase gene) wmmib

C.umyeroLmy  wyueml (barstar gene). @bsH UM WJUEDI, SHTeUJHend . .LITeroLT
GTIEID HMENHOIBHTEVHE GIHTLUILSHHEMD 2 DL WIHTHGHDH BSHI.

emeugerd eiFlinsdeiteny (Virus Resistance)

L0  SHTOUIMRIHET MaUTe  HThGHHe0Te0 LTHSSLILGH SIMBe. EHIML  DISHD
S1pr b LOBMILD @SmULb © 6T T&5|60TM360T. o ulifl O&HTHEOBIL LID
LWSTUGBSHSUILL (B meuTenIIi&, TSI T6T LD LIGTDI & 61T eLoLulflenien
CFaVISHFLILI[H S GOT360T. B\ FH 601 eLPGVLD EMEUTEND aSHTIYS HEIEMLD
o (HauThHLILGHBH. magerd DNA emelF QFwelipdssd GFuiuobdnigul SHenl
LOTLIGIHHEM6N  BIMIPLILIHET (Lpe0lD @& FTHHWILDTHBSI.

- GemeujGareuy sbamefll (FlavorSavr tomato)

SIBCITuTSflwgHmSL LwWaLGSHSH  CoBosmeieriul’ L wyusmi’l  Gumpsluiuied
epevons  FlavrSavr sésmel o (haurtdsliuGama. DISTais, SHoHamefll Hevwr

BT SEHHEG SuiebUmel [HBLD WBMID  eWID  LOTBIED  HleweVHBISHS
MUSSLILIBGH DS

LOTLIGEIL QuTpluiwiedesr €LPGVLD HHHT6IMHBMTU LI(LDSSH6V
STOSULGSHSILGHBSH  OBBID ~ @FHeT  cpeold  Hell  GILDETMLOWITEUS)
SbhSHSULGSHMBH  OBE@ID  HeWIL  BIL&H6T OHLT0ed  LUTHSTESLILIBGS B
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o _ewifgHenL Wyuaml (anti sense gene) o&GrTUTGIRRUI U  WOJUEDI  OTHYS
CQFweoum (h  (LpemBWITEL  HEWIL  BTL&6T  OCFHLTDD QHBGD — HbsTel
® (HUTHSILGHBH. BFHe0 Oeuefllium 9BE eHyren wJugml (antisense
gene) [BImSSILBSBS.

e Obp wiugm uTedBseaECITGaIed  (polygalacturonase) — Gpmrgules
o pusHenw BeLui® (interferes) QFuIPBH. BFHmed HTUI  HENULITOISI
STOHOTHBH. BOH&  cpeold  HHFmellenwl  Hewil  HreT  Cadlinferr Gumgib
OBGHHMID 1hHHF GFeoad CuTHID HEHBTeTeMW GBLTIDED LTHISTHHEOTLD.

Outemp ol - o ulfleu em L GFfszmed (Golden rice -
Biofortification)

e Qg WJuam Oumpsluiweneoll LWETLGHSHS 2 (Haumsslul L ureambp  oifldl
(oogam  FLewLeauT - SflF) et @ JHOTGWL. 2 ulflF CFuied epevLD
® (HoUTHBLILLL  ewall Lifesr  A-alet  (peni@earmiguwimedr 15 LT  &SGymL 1968
ofiFulesr o2 ewiamid  UGHUTD  HIDWHSILUGUSTSHID. BFH — OmGHT
Gum_flaerd (Ingo Potrykus) wompid oieugg @pelemmed 2 (heurdbalillL Sl.
@1 Cprdsbd  Oped  uwWlfiLlu@Bh  uGgEH  B@ID UWSTLGSSULGLD
LUGHHeMe0 Hevayd emeul Ll A @GHmBLUUT ML  [HHEGHHOTGHID. EFH6Te0
OhHS QUUISIMBEL LI L DIFHB Slemallevmel G WHmSHEHeTer @MU
GmpESSUIUBLD.  OumamnB  oifld  oieer  uBCpreny  alL  gwpHeoTs
Gaysaml’ L. cpeiiml euemswimer  ILLm = &Cymlileet o (HauTdHd
LOTLIGID)IE 69611 O3 ciCRIIE S|6MEUULITAIGHT BT erderverd
@&BLmpflerderved (Narcissus pseudonarcissus) eeB  HTUFSHHHS!
(daffodil) OQuptmir “psy’sei  (phytoene synthase) wyguewi, efellefwim
wifiGLrBeurym  (Erwinia uredorara) et  ew-eump UTdlefluwimg el mb
Gupiiu’ L ‘crt.1l’ e U WBBID Buied Gped FaHHET (Wild rice)
smeyewt  Haaledpbgd Oupiu L ‘lyc’ (lycopene cyclase) eiais  LogLigw)
Gureiipensy LG LD.

TS 6001 SIfiF T &5 S 60T &(Th6)}, 6001 Ha e &CymL_19ementss
CamemrgmliLgevenen. QuUTaHB SIfld wyuem wrBBUlL SIflF  aumasWTELD.
B\ FH6uTev SBOUTE BFH  B(H6Y,60T FHlaaiev fiLm sGymliess
BaHmaLBIBBS. Bz LDMIFnL” 19 69)6WT6)] DNA  Osmfeoml LiGHmal
LWeTUBSHEH  CeiwiuGapg. ouramn  oifldl  Guhmsselled  Hleveyd
GHLBS Haew (blindness), alifiQsusmiiey  eupldl  (Xerophthalmia)
S HWBeOB B BLUGSHHISBSI.

wyugy rBpluc L. 2 _aeset (GM food) — beaiemS6I

e FrGullfl (pest) 9B oFs almeanssed
o 5FFld Oameved LWELTH 70% Sleey GeMMBLIL
e 6wl LTHIUTH LJFnFenaeniss @mBaHanmal.
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e ewl Hlewamuilflsd OHTensd CueTlILIBGSBSI.
QLSHHIH6NTS  [HLOLILILIBLIGD6Y

&H6060Jemev  LITAHSHBE, Fmprs OFweouT el UTHSHBSH, UBBICHTenW
® WL THGH M.

apmiGoTesr  Fwifeeno  LB@ID 2 LeBlemen  FHGameve  (physical
disorder)

uréleflu  UrssdHer  smgewions  Grprul  eIglfliysseaien 0T glulled
Guorgwrer alleneneyseT emLIB 66T

aFHIuySHeemns OFTGHHuiled ComFomer alenereysen 6mLIbE BT

o UppsfwenLbs HTESH (Hlef Wenasweney elemer) (Anaphylactic
shock) Bmid geieuTenio.

o alemapzefllear o ulfiiys sHaeww iy GM  uuwljseler (e nIsHs
alenssd CFmismpl LsHe0 (Terminator seed technology) smemliLiGeugi.

uredenanl grdiiu LGy (Polyhydroxybutyrate - PHB)

e Qrwmemsll umeiwjser (synthetic polymers) srefigled FengeuenL wimogvitd,
LD6uoT  LOT&MISH WTHD, 6fldbGn Curgl @pedled, UBMIGHTUI o 6w TéELD
wLwrhFer (dioxin) BFJsmaUIBISHBNTHAID 2 _6llenar. 6IaIBal, @lD60
LOTSHMBISHBTSH LOTBHI LIT6OLDT &6mer QUEBISHBBITE0T (PWIBSSH6IT
GLoBO\SBTETEMLILILL 60T, LITellenamLFr&en 1,605 CerTCeuL 6T
(Polyhydroxyalkanoates - PHAS), urelenamnt grédiiiuj L Gyiser (PHB)
B Arewihld FenHeuenL Wl dnlgul o ulfl uTedwfsam@G. euBBiBE L6ev
LBSSHIOL  LWETUTHH6T 2 6itenal. 6IGSHHSSHTL LTS Fflwmer gBLIL $&Hlev
woba Cagsslubasd (drug delivery), smssl® omwss (scaffold)
OBRID Ul aITELeH6T DmdHs Bemel 2 sadlamer. PHAs Gurgiens
o ulflwr Qum cpevdgmpisenTaabd (biological macro molecules) Geurin
Hemmevys@aemaab (thermoplastics) OQswesdLGdemer. Seneu 2 udflul
FenFeaumLwid gmiguieneal. o ulflul @HHBUTGID HEHID 2 ML UIna.

LeLCouml  GuEmBWITET  HleWIaUNTH6T LWETUGSSILULBH  Le0Geum  eUenSULIT6T
PHA —sae1 o (maumssliupdamer. Seampled agmo Gy umdlefluimisenet
Budleveverd Gosmervigfluid, Gudlevsverd Flieml 60lerd, SHTTeNLITHIeFUID

&HEHBL el HID GureitBeneuw LD, &SIJmD ST LI & Lo UIMIE 61T 6ot

@&BLmCrenmerd  FmpSlenmimer, oueomededeterd  wyl Gymumed  (Alcaligenes
utrophus) GureBENEUUD SILMIGLD.

254 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APP# L1 |

ureleonsigs Siedb (polylactic acid - PLA)

utedeondigds  Siflevld  Sevevgl  UTedeorden (B (polylactide) o ulflw
FenpauenL WdHgnguigl. o ulflul Ggweourhenwl Oeulil Llenmerdigd iELD.

®g wéa1F  Gamen HysFd (corn starch), igesiteld @wmiE  GCeugmei
(cassava  roots), Fe6LBH6IT, SHIFID 9I606VF) &(THLDL] Gumrests
Bemyalsa555s  cpeoliOummL sefledl(pbasl  GupliuBG  &flo el
(aliphatic), ureSQuwiedLy (polyester) eugw. PLA swrfiifed Syeni®
(PHIU  @WBOB  DIVGHSH6IT  (Monomers) UWSILGSSILIBS@BeT. 0TS
Slfleolb  LBEYID  euThemLL  ee &0 ewLOuwedLy  (cyclic diester)
sombemeoulsvieiien HBF  USHCLTCuL  Burmeip o Gunas  almeriuysa
(catalyst) Gumemseuppienr o FHalGuT® @b GCoudllCuTHeTsT euemen
SIMIDLINL  HBSHHED HTaT LOGaD FTHTFewIoTe  aud(penpun@. o Goors
alenaisbd alemenr o BBID | uTeleuTdigd SIfVHHE FID SieT6 H6ITE0
(LPIQUGHL BB

uFemd WenjGeumail Lysb (Green flurescent protein - GFP)

Bzx 238 oiGamm ouflev erFFmiEemTev (26.9 kDa) eysaiiul Beftengl. Heold
(PFHO LB oaHT SHTH6NMTL el LLUGL Gurgk (395 nm) 8% SDbHS
LUFDF HIBLOTS Q61 THIBSI.

CFwebaud(Lpenm

ugeng enjQeureft ygsd (Green Fluorescent Protein - GFP)

2
SbGumflur alsGLmflwmalelmhgl (Cgevedl Ler) LIflH0%5HSHH60
2

U @mwssed (gene splicing)

QamPeomI Lpens —> yua GBlwgded (codon)
LTHBBLD CFUIHED

omiLmidled sredwmenm (Arabidopsis thaliana)
.&JW&IUE,&?@i@J@w&@@

SmiLTOderd HTeOlWmeIm HTaurdHdHle0 GeuailLm enL geo

o ulflwelsd GFP (pevdamml opbenimer Haly Gauml 6hdh FmbBHe0 Hlenewid
sryeniiaen  (cofactor), wguemisTy eleweniIGUTBL &6 (gene products),
OBTH®6T, Hom OUITHL &6im (substrators) GumeimBene BGHEMAUIILIL MDD &IB

BBwsHstEdsmen (chromatophores) o emiLtéagh Ssemed GFP @
WaFdphsd 2 ulflued smalunssd OFwedLBSHBSI.
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GFP waaiwsaisd sisGeumflum alsCLmflur (Aequorea victoria) ereiignid
Omeved  edlled Bmba fH0SGSSILULL  @F UISTG. 6Fed  1oBmIDd
apevddmm 2 ulflweled GFP  ojuem on9ésly @  wyuem  Geuediium’ (G
olaliiumeny  (reporter) &s@malwmed UWESTLGSSILGEDBSH. B 2 ullf
o anjalsenem  (biosensor) o (peunds  WOIBDBIHE  OUBB  aIYEIHIB6T60
LGB SIBEI.

e ulifl wmbsTssn (Biopharming)

(PLBEM  LO(HHSHTHSID 6l d DIMWSHHLILGLD 2 ullfl WHbHTEHHD W6l
LWSTUT. BSHSTS  HHEH FT1J OUTHL SeneT 2 6wl THd  oJuUemill Gurpluluied
CLPGULD  LOJLIG|  LOTMBMLOML 5 HTEUTRIGEMET © (HeUTHSI LIWGTUBSHSHISTGLD.
B&  “cpeudamml  GeuenTewiend HIBVEVGHI  CLPEVBHIaMI  ID(HHBTHBID — 6T6uaLD
SIPWILGHBSI. S uIeoLITest QLRI STeUTmIS6Te0(HHI Bemel
OTBILL Leval. STaugmisemer 2 ulfl elemearssevaisenas (bioreactors) wmmpii
LWSTLBGSHSHISH60 Bater o ulfl QHTHeOBI LSH0 DFHs (WPHHusHaud CubBp
AUHBBSI. DI LOTBBLOMLHSH STOUJRIGSEMETL LIWGILIBSHHL 60  6UDSULITE
@GBSI QUTHLBemen GUB6OTLD. IHHHISHTL B : CuTeBB oifid.

o ulfl eufsHmebzo (Bioremediation)

GHlP60  LOTEHBISHMED GFSHSHID OFuIwl  HlewTamulTHeT I606VHI  HTEUTHISHEN6NLI

LWSTUBSSIeug 2 uilfl afSShSSHD eaLLESBSI. Sheb], CThBaTams
sfle), FHLsesel CuTaiBaBenB 2 6fTenL &Sl  SlPebeneT FioFuIw

Bhd SWMGW®B LWSLGSSILGSEBSH. 2 uilfl  fSSmSHSHD  wew,
BeVHBY B pBweBpled BHBGWD eewiCeniul &Fay, QU Grmedw Geuglul
a&FFMIB6NT, LUFHE0HTe000H6T  levevdl  aueiie_ Geonsmise  GUTEIBaIBMB
bHSHBEHI. L6L eIhSHHISHT. (hHelled @uiBLlw wBpid Bfled LwWaLGSHSUILGLD
o ulfleunfsHamHdH 2 SHHH6T LlaTelmIoms:

o ulfl aufsHmHHD OCFweOUT I9BEG Gloed FBPameenTs o 6TpTl (b
Blewiamiuljsh Osmensemwll (microbial population) LWSLIGSSHISHE.

Bl GuoBOsTeni  Sl6060EHI  algauemoli]  GFwwi’ L pHlewemiu i
o sl Levsemen (Inoculants) Qsmewi 2 ulfl euflsHmeHsd CFuisev.

ugeg,  OHTPLBRI LD - SHTaugmEsmen o ulfl S HHHHHBES
LIUIGTLI(H SHSHIH6V.

o ulfl aufsHmEHH CFMPeoBI LSS BHTERT F60 1BHSHAHIBHTL (HBH6I:

sty  aufisHmssd  (Phytoremediation) -  @lpsd  wispisssemen
SHTOUIHIGMEN LWSLBGSHSH HHSHHD 6Fu1560.
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uehews afsHmSSD (Mycoremediation) — Yehenssamends GsTeni(h
GHlD60 LOTEBISHHmeT H(HHSHID OCFUISHeV.

o ulfleuf &MHEBTLIWeNSH0 (Bioventing) - @5 osHFRar  ieve0S
sTBCBTLLHmH DHBESGD @ OCFWeT@GHD. EFH6T  (PeVD  GHLP6V
wrapIGHHHeler Heanpemeud HIflHUILIGSHH6E0TID.

e o ulfl auf sorszHl Lfiszed (Bioleaching) -  wrepissLLL
B mseaMed(Bhal smyged o Geors wrapibHsmer (metal pollutant)
BHMIF6L Hlemevuiled mlewemotulfldenemil LWTLGSHS LB L 6v.

o _uff ol OANGEGERY (Bioaugmentation) - Flov
CxibhosmdHaILL  Hieweniulfsenen  GCFIlUSHET cpsvld  FlenHeuenL ujld
Cousdhglemen DFH&fleEssF GFuiud CFuwedLpems.

o motsGse0  (Composting) —  miewienlwflsemensd — Osmemi(h &L
shHemeT 2 JIOTEH IBBID  OFwed(pens. B& STauy euenjFdsHG
oar” L1 QUTHEMTS LUIGTLI(HLD.

Gaugiigev  eugasl Led (Rhizofiltration) — miewtenlluijsenends Oomeni(h
o 6TEeN(HHHL DleLevdl HifID CFLOmIBMEN FlendHdSH60.

Gauftigev  miwieamuiflg  smewiied  (Rhizostimualtion) —  smeuy

auenjFslenwl  Geulijer  HlewiemUNfldel clpeold  HIeWIL60; BH  FBhHS
AUMTFS  GLDBlenevdemen  OBTHLILGHT  cpeulTHBeum  BHFHL  CQUT(HL Hener
GemBLILISTTGOT  HIT6wTLLILIBSBSI.

augibsmeit (Limitations)

e o2 ulfl auPSFHHSHS (WPenpuled o ulfludameHalBEGeTenT@GD LOTHBISHS Hen6I
L GG TBB GwieVILD.

LTHBISSILULL L Fis6eNed 2 6ifen GbHenevdenhdad gmnu WL HGw o ullfl
PSP HHSH CFWeO(pemBHMmeTd GBILILTS CFUIL (LPIQULD.

LTEBISSIULL B HFHev Guflu  oenaleomer  GaweduThBemen — Fpfiw
Slenaleorer (paTGaTHemaisel GFUls emerGr Llemmp Geuewi(BLb.

o uiifl AN S B (HSHSBLD CFWIIHHTH LOJLIGIIL ] QuTpSlufuied
CaMPEBI LSS  LweTUTG  JUEDl  WIBBMLbHS  bHiewemulflaemern
2 (HAUTHS H6LLSHI  HIWIEUTFS  Fnl L e®IDLILGHMET 2 (HoUuTHd  LOGHe|D
oipls Fmett Ceuswguilhssev.
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o ulflerflOumepeir (Bio fuel) / urd e ulflenflOunmer (Algal Biofuel)

urdl o ulfl  enfl emflOummeT ©vevd  UTH  aufl  eTewrOlewIU  6TEIMID
SImWPSHSILGLD uTd  erfloummer GuL Grmellul  6TewTOlewTUl  6T6IB  OIFHTELEVIUNED
a&F SHyeu aflOUTHEHSHES @0h WIBBTS 2 6TeNEH. DH UTFHmen DFHD
aBmmevs  OFmewiL  eTewrGemiuiules  eeolIOUTHOTTES  LWETLGHHBHISBSI.
Gueutb  uTd  afOUTHL H6iT  OUTHIUTHL  LWSTUGSHSUILGBD  CLPEOMRISHETTEI
wéeTEF  Ggmembd, &by  CuraipsuBmlellhbsh OUBLUGL UBBVISES @
LTBBTS  aleNhIGHHAIBer. SLBMeL OHHGBBQUID 2 605 2 6016 OIH(HHHIQUILD
urdl  euenjinied (Algal culture) @m ousSms SrewIguleTeNer.  BbS
aemjiy o ullfl 1eged o BUSHEITHD, 57 o ullfl erflOummL o6
® BUSHHBHTHAID LWSTLUGSSIUGHBSH. BDbHd 2 MusHFH CouenmemienodGLl
LWSIULTS — BHlevdmall uwasiubGsHFpa.  CumflCwnsrssead  Llgmene
(Botryococcus  braunii)  eeip  und Qurgieuts  2_ulflenflQuUIT(meiT
SUmfiiBEg uweTUGSHSUILGS BSI.

aemGemni! L0868 560

~ @ 2%

N

fl ayjpe N

2 fuss)

TR

BméE0 UgI965 5855
OgmilepIL LiniseT QL6

urd o_uliflerflQummeit

urflsenmed o ulflw emamlyeer o BusdH (Biological hydrogen production
by algae)

o ulflw ewamlgmer o BusHgk  utdselled el o ulflu  (pewpuled
Bifend@l  OFwed (PdBWIGWD. Ourdieuter elFCFThbemauler Gumg
SemmAGLTGwmererd Fetamrigey (Chlamydomonas reinhardtii) etetimp Lnd)
abdFmer  CeauelCuBpIFBg. BoBE &SheHBL CETheEELIULTS  Curg
el 5CFTHmae MHapaled BFH masl Jmel o BUSHGHE LTBRISBSH  OBBID
61608L_JT6OIH6IT C.OUTL TS Fenlh@, &L SHPLILB S T360T. (Fe) —
maml CrredGeterd OIBETHH6T BouBenm SMaiHSH MABL JNET aTu] 2 BLGHI)
CFu1seTmeoT.

o ufifleuemb mm_ed (Bioprospecting)
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o uflfl euembd BHTL6D elailg e ufliflu  epeoliGUTHLSelelBhEH LHw allenev
QUTHLBemeT  HEWILMBIHED OBWILD  6UEWIBLOWIDTESD G, 2 ullifleuernid
[BITL_60160 o ulflQummeit QTeITemerTU LD Bayeurid. 8860 ® _6VTteTHJ
WwéHHMLO(HHEH CHTapId SuiBensd uUBBSW LTy SIfle] BHT LD&HSH6NTeL
HTWHSHBHTH 2 66 HHMNT QUILIGHD DeSICWT DiouTHEndHE elalals
Bulib OHTHSHSTOE0 ST LILL (G UWaTLUGSHSLILGHBSI.

o uWifiieuTme Gsmeiienen (Biopiracy)

Cxpdflw U  euenmibelent g SHellulL  sUBUUTL L Oumid
BBIeUETRIS6TNEIT60  DIGICINRIGATHT 2 WMLl 2 FlenlowlmenJHEhdhE
GuUITgIOTE SIRISHTILD HIGLVGH LMHUID  AUPHIGBTION DISleYFTT CFTSHSHISemLD
&FL_L_RIBH6m6IT & LITETHSH60 o ulfis QuIT(peIT OTeiTemer 61601
aIUBISSIUGHBH. 2 ulfll  GuTeT  OFmeTmend@  BSHHHHT LTS
wehdFeil, Geub @@L WD HSIENHS UTSHDS DiflFulesr 6D
B BIGUTRISEh G (AT j:¥: STUILfIoLb LOBMILD RIS (PSH o
DVUVSSHFH M0  aUPRISLILLL  FusHw  sTiayflion. b  cpeiiml
® BUSHH OUTHLSEHD @HHUI — UTHEVSHIHTE  HINEWIH  HEUIL &6
o 6B (HSHSGFWSTGLD.

GoubLled 2 ulfiiGurmer Gsmeitensm (Biopiracy of Neem)

@bhHW  10&H6T  LehewdF opmid  urseflul  Cxmed  Gmpmul  GHTHBBeLSMmeET
s GUUGSHS U  aufseley  Coubllememu|d  DIHeT  6TenIGlemTUIUIULLD
LWTLUBSHS  aubHeny. Coubllesr LewiLsenen @bHWTHET 2 605D (LPLYEUSID
® eitenm  IDSHHEHLET LUBIHEH Osmemwieng. W.R. &Gred (W.R. Grace) o6
9Ioflds  usiem’ G Boeleapd  (MNC)  96wfds  Galenmewigienmu b
(USDA - United States Department of Agriculture) 1990 b SiewTg6T
YBUGHUTd Bbs ommeas ke REmIiw  sTiyfion  BipieuesHled
(EPO) @5 asmiyfliob o fiob  “Ufsesméssiu . By  Geumiiy
(hydrophobic) Geulii  elewiGemmuiulesr o galujLer  Srougmiseier  GLosd
gmuBL Crruisemend S BLLGSHHID @ CFwed(pmBeEETE CHmylul L gl
Goublledr ehemag eIFHTUIL oBMID UTHleflul eI LewiLdemen SISO
Qauwieugl o ulflll QummeT OCaTeTenend@ @F IBHHHIGITLLIGLD. eTellenid
OphsHwFseier urrbufiw SpfleuTeid @mISHuled UTHISTHSILLH, STLILFILOD
Brs5a CFuwwiul L g.

wehseiled o uifleuTmenr Osmeitenen (Biopiracy in Turmeric)

1995-9ub eI SIOWflES @mEFW  BILYST STUYflend  BEBID  6U6wIS
GUiG oeevsd  (United States Patent and Trademark Office)
wehFewel @@  SBW  prdelwrs UwWETUGSBHIMUSBE — STLLFlenLDmUL
QUPRIBWIGI. LDEHF6T EHHUI OSHSH6NTe0 Ljewisemen Geauslons  GelLBSHHaLD,
Lewl  Spli|semeT  GeILUGBSHSD, @h I BLHHSTE  LweTUGSSLILL (B
AUMHBBHI. LDEHhFeT @bHFH U DdHH6NTe0 Lewidemen GCouslond  GeulLGHHLW,
Hewl  SLIBenel  GHeuiLIUBSHSD e el (B @HHITES UweTLBGHSILL (B
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AUMBBBEHI. 1953-60 @HHU WHHBH HPEHSHT0 @H FehFlensd L (Hen]
(Journal article) GeuefuiLl L& SFH0 Bbd WHSSHIE GBI
o oitenigl. ooy, @FeT  cpeold  EhFelet  HHO  BIFeN  LiewILy
® HHHME UHWH60eL 6IHLGZID, BB @ UHw SHemiBLIglILIe0s) 6T6TLISID,
ShHwgseier umybufiw Ol @ UGH ee@UBID HepLemiomerg. US
ST 1oBmIb  euenlad  GUEUIh  OsSSHBETEr  aHTIL  BbHS
dBHBIGIT 1960  QUILSOSBTETOTILL L & OBBID  DbHuiTsener — UmFLbLIFu
oley uTHISTSHUILULLG. B o ulfll QummeT OFmeTeneTddTer LLBOMI(H
61(hSHBIBBTLLTGLD.

urangd SifiFuied o ulfititummer Gsmeitensn (Biopiracy of Basmati Rice)

1997 &b spewiy Galiibuy  2-spb Cxpgkl  US  asmiyfleno wmmid
alelBHGN  DleveUevsd “UT&ng  SIflFl  STevauflHeT OBBID  HT6NUIBIGHET
Oam jurer  asriyfligems  eyed  GLéd  (Rice tec) et GLdamerd
PoaSHBEG UL 2 _flennsamensd OCBTHHIMH. B0 “UTEHE” 6160
Gamevemev @phHimIeuetd L GO LWETLGSHHID 2 Flenoujd i miG. Genid
abd @  SolBISIHGelar  alewenaunsd  CaHreaipmd  alewGHdHemern
LWSTUBGSHSHISHE0 — gmjumet o flewwoujld  SILmIGD. STeuy  CubuBsHaIb
Gweneouyld  Bbs &TOUFD  eupBIGHBEH.  RiceTec—er uHw o
SHTVAPHEHLD  FeMIDWIL  UeWILH6T, SHFFL  Cummeler ey,  Sifld
SHT60N ULIMIGH61T60 6T616)61TR] ® 6iTeNg) GTGITLIGHTAUMBEMM BlJemTuf&@Lb
UN(PBEEHD Db STLLFILSHHD DILRIGLD.

@hHwur Abs uteowd  oflFl o ulflsmetemenenwt WTOelBg TRIPS
RULUHSHMS P QFwed el TBHHF OFaBEH. BFHeImed 20028510 S60I0H
US smiyflod  sigeueosd  eged OLd BpeuearsbHL 0 mbha 15 2 flenind
Cam(HmBHeLBMeN THH OCFUISH. DIFHEO (PSHBWIOTS LITEOLG  6TeiB  GILuI(HLD
SILRIGLD. STUYFo  Bpeued emyed OLd HBluasHHear JHHemd mFerd
awevert 867" (Rice line 867) eiadim wommplwigl. ©s6cpeold SbdHul  UTerond)
7SSt CeuelbT. B gBmILSHEHHTe © Fflold LTSHISTHSUILL LS.

o ulflesmPeopi Lalweder LweLTGser (Applications of Biotechnology)

2190 mHIBBIeNNgeT  W&ad  (pddHlwiomer uweuml (G G HTL T LW
ofalweoselled @ (PEIBWSHFHUD uTuIhHS Hews 2 UNflESTHEOHIL LILOTGLD.
®& BID UTPHMBMU @(H LILgDIETen (Lpemuled GFevall  [BLDSH@GH6T6N  ¢(h
BOLSSSHS SIPBUITSLD.

o ulflesmHevmI Laluwieder LweaLThHeT GouenTemiend, LD(HSHHIOID,  GHlD6V,
alenllad OFHTHe0de GuTeB Lew HemBHelled DIFH0OTH LWGTLIHS MBS

Obhs SMelulsd JUaD LTHRBEH HTEUT eUmnBHHMeNL Oumieug Cureaip SIHS
wlleien  alemeneysement  QUBDIETENH.  6IHHHISITL(HH6NTES  LOJLIGH)
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TBBwmLBS UBSHSH (Bt - umsd), ofd, séatel, ymasulemev,
&meV." LNemal, 2 (HemenbdIpmIG, aumenp GureipeuBensd GIULIL 6umiD.

Gouenimemr  LUTTHeNled HemenHOBETEL  GIHTULSHH6MD, WSS THILILS
Hetemld  (strees resistant), Gmpmul eHTLILSSH6IM CUTRIBBMBS OBT6WTL
AUMBHMET 2 (HauTdhGeaudl 2 WflOsTHOBILUSHET  1SHBTE  alenea]
DG LD.

wel&HHemed @eaisedar @Gempuurl(h Gurenw gf GFuiweyb FEsTameVmL

LWSTLBESHS wals Beaseda wHpD BI5s UISSMS 2 (Bauds b S6
o uflfl GambeomI L OHTHBEFTEN6UHET LILIGHTLIHE 63Im360T.

o WIfOsMPsOBI L OxmiBgTensy  cpeold  HGBULF  whad  (Vaccine),
OpTHH6T, 2 uly CIHFUOUTHL &6, UT6L &FTIbHS SWMFLILEH6T, LTI RIGHENT
(Beverages) GuneiimeuBenns o MU GesuiwiLBGEBS.

o ulFesmeomp usdHer cpeod 2 ulfl Hevaisenst (biochips) SiglienLuwims
Oamewi o _uliflw sewflell 2 (Haums@GHeo Gevd QT FTHEMETWITGLD.

U CUIPBluIWEd LJUD MEBWTEHHMEL 2 6oL SH WG, Ha  euemLiL]
PRaLs&sH Hpar  Gubp  (totipotent plant cell) smeuy  GQFsvemev
mlewiemulfl  HéHsiul L (pempulled  SUGUUBGSSIULL  GOeVeL  SHTeu]
BhBHLVTHHLD OCFUIISHTGLD.

o eawieyd GamfiBarensouied eroemLhedem (Spirulina)-emeuls LWETLGSHSH el
Oge0 Isb OUBLILIGSBSI.

@rewiLmd  Blewev  euenTFenHll  QuUTHLHelT, o ulifl o griser, o ullf
ShGUIfled GaTevellser, OBTHH6T GuraimBenal 2 MuSHFH CFILILGEBS).

Gweoat] o ulflosmfeonl LSHBHTH, o ulflsHrer eummed (Biomass

energy), o ulfl eflounmer, 2 ulfleufl HmpHH0D, Haur AR BSBID
Gueiipeney o (HEUTSHSLILIL (H6T6r 6.
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SVG — 5
STaUTSH HG GUeTTLILY

STaugll  YGym GLmlenmerdl &6, OFe0H6IT, HFHB6T DGLVH 2 BILIL|EHEN6I
SlauBBiST  BUIOLTET  DleVeVEH FTHTIeIF  GHeled mbha LINGH0HbHHHF
CFwBmaWTeT GHLHmeUTed 6UeMTHHMeVsH Hdi eUeTTIL 6T6arsCBmD. Seneu
Gamgmen HevHFHe0  Hmeuglt  UGImL BGLmlenmerdl &6, OFe0H6IT,  HEHSHH6I
BUILD  © MILILS6T  GUENTLIL] 6TeTBID SIMPSSLILBL  (In Vitro (suddHer) —
sewienmy [/ GarHemet GTulanien) @ SHerl Lflamm GnIdw STe0HSeID,
B HHeId S BUUGSHSUILIL L GLBlemeouied L16060TU Y &5 6301 b &HT 60T
STOUTRIGMTHL  OLHSHOMLSBSH. Ha  euenTiy OCFHTHe0 HILULD euewld
Crradled  SHTauy 2 MusHdH WL GlESlES  FHTeuy  SUITUIFFSHEHSEHLD
LWSTLUBGSBEI.  SHTeudh H&  eueniy JUgm WLIBBLUILILL  SHTeUJhIS6reor
BEpHauTdSHHe0  HalTdHs  (PRUTH  SHAIWTS URSTBBISBS. B&
HTHS, HTauTsd Ha  euemTiledr oo (WPHHWI UWSTUTHSHNTS  Oifiul
STeurll GumSsD, o witgy (elite varieties) sreugmiseiien LTHISTIL, meuFerd
oBB STy o BusHd, wJuewl euendsam (Germplasm) uLTHIBTHSH60,
CamPmaTeneoulsd  @pewiLmbd  [Hlemew  euenTFHend  WIBBL  CUT(HeTSH6IT
2 BUSHFH LBBID UL 2 _sienel. @bHFHL UTLSHIHe0 H& euemTller sugeoTyl,
OamPed mHILUD, oumd, UWLTH BBID DBOHHY  LIyFdenensendsmet
allfltiyeoorTey S dlulen  alleum e HUILIH S 6360

Ogmoedl BTL(BS STeugailweonT ST el CamuimGsvewi (1902) (WP DHGHS
HBSIT HHSHMS (PTGLTOHSTT. Goeud SieuT eueniTiiy o6 &HaHle0 Geoldluib
L ugflund STy BensvuienL_g & CF60BHMeNL LWISTUB S HF
CewmenawTer  Gedled SHTeuTF  CFe0®HMET  (PH6T  (PHeU60  eUETTHSIL
CUHEBLMLHS OCFs0dmen] LWRTUGSSHF OFWMBHSWTH  @GLO060 STeUTHF
CF60HMET  (LPHEN(LPHEVI60 UeMTHBIL OLHBHLMLHSH CFe0HmeNs SlenL oLl
CQuBBTT. QeuT HTeuFdh Ha euenTIlar FHHeHWTHD SHHSLILIBGHMIIT.

&g euenTilen SugliLienL & OHTeTeNHH6IT:

SHTouysh HgF  eueTiler DIQLIDL S  HHGHHIHHENTEURT (LD D& HHMET,
CoupunpmiHev, wBICBILTH DML FH6O, CoumpimTh BHHe0 GuUTEIBEmEILITEGLD.

W@ 563 Hmper (Totipotency):

Jwed  FHmeiidmend OsmeniheTen o ulmeTen HTeuys OlFeosenem oer’ L
(PMIFEL) oL HHHeL eUaMTHGWD BuTgdl Siemweu  (PIRSH Helld HTEUTLOTH
auenT&FAwenL Wb UewIGL (WD SLSHSGHHSHMBE 6T ILIBLD.

Gaupm@mipev (Differentiation):
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Ogevmerfled o ulfl Geaugklulw wBEWID SEDWOIW WPTBBRISET  gBLUBSHS
SlBmBF Fpliumer Sl wBpid usslulemer GBosTeTend GguI%Hev.

wBICupuTGpised (Redifferentiation):

gmaaiGal Caumpiumhmm @ Oged Gueud GeumpiLmhBml WBOBTH OlFeveOTS
LOTBBLOMLH60. 6IHHHIGSTL(h: 20 L F FHH ol H5H6e0 Goeverd FHaalles
CF60amBIB6T  (PIPSHSTAT SiMWLIML 2 (HUTEHEGWD  HB6T  GLBBIeTeTNS
oBICBILITHBIHED 6T6I6VMLD.

Gaupiumgpdsed (Dedifferentiation):

WHTES DIMLHSH OCFe0F6 LwWIBD YdbGHHHFaTH Tsle Bmeverd GuITes
FHamel o (HeuThGd HHDFS GCaupurh SpHHe0 6l  MPHBUILGSHBSHI.
o uil(meitern STUTF OFevas 66T, &g 61 6o1 CoupLm(hBIHeILD,
CoupumysHeIDd o eitenihgkl  @(h CFydh STl LTe0  Dieved (PP
NHGHHBeT QUBBSHTHS H(HSUILBLD.

sraursh Ha eueniiy (Plant Tissue Culture - PTC):

SHTAUTSH HGF UL 6Teild sl Dpule] FmLF GFTHemedm UG (DB  LOBBID
BlewiauiT  BHoHHw  Bleweoulled SHl& eueniTi] o H5HHe0 GCHaEID HTeuyL
LGS BMET — U6NTHHE0 6101  UMIWBISSILGSHBSH.  DHOSTHOHIL LIF
CFwWeO(PB CPSIBI lLILIeNL  GBMI(LPEDBHMETS BT ([H6ITETI.

o Caxmauwmeal HTATILGH Sevevdl DiHar LUfgam GCxiTey Ouiwiul @,
ey 857 2 Lol ugHuledmbs LMSH0HHHSILGHBSI.

g SLOUUGSSIULL  GuBLiwed  Glbbleneoulevid,  euemFUIBIGSUILIL L
Gougluiwr (2em’ L o &I1D) @GLpevlenid LUFTOf&SSILGSBSI.

Uflanm  eaeiiug CaHThOSBHEHBLILLL  HToUTHMS 2 (HAUTHGHMSBE 6U6TLIL
oi_HHH60 MAUSHH aeNTHEdH CHevaulbBld HTeurd &Ha.

FTeuysdh Ha euemTIIBSTEr SIglILIHL. LIS UFHBEIT:

STarsd Ha euenTiiBEg ouieusd LaSemd  augFsHaamend O memnighdbd
Bouemr(pLb.

SHMIGWIMQSH  HELAIBMENDH  H(POAUSBHTR  UF D) LBBILD  SleuBemnDs
© GUTHSHIUHBHTEN Hlewlewieney SiBLIL (Oven) eusd).

SO SSS Hevait (Autociave), eeoslgreii Hyma wBpId pH WL BL e
gnlgul euenTi e b SWUTTLLSBSTET DiewMm
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o plwigUIT BHHSIULL SB: BOFH @b FIbSG STHBBI UTUIE| DIeDLLILLD,
o wirgpen giser srbm (HEPA-High Efficiency Particulate Air) eugliumesr
TRBMSBLILGL DI(WWHSHH STBEBTLL SevGD o sitener. Seummlen Ceuenev
HIOTaUNT SDIBB @(H GHLOMEL 2 (HEUTHEG6eUSHTHLID.

auemtly eugdl: Lflanm eueniiysd @omuisd Qurglesiul G 22 — 28°C Geuliu
Beneouleud, 24000 euded @eaflFsealeud, 8 - 16 wewil  GryD
RONBBTVSHBIUSHVID, gBHHTY 60% FILILSHHID eu6THEILBGSBSI.

STeuysdh Ha euemtiled SILmiglujeiten SjglienL g OCHTH6OBLL (Wenm:
BlewignuiT Bésd: (Starilization):

o BIWEUIT [HHFBD 6TIUGHI  QUETTIIL 26Tl &HID, 6UETTIIL &H6veideil, LIflgnm
GureitBeuBsled(hbhdl  HlewTamIUlToHenTer  LTSlefumseneTubd, L 6hemTFHemerub
bEGSGD OHTHeOHIL LILD.

1.

BiiguiT pesUULL  Blemevenwll LITMGSH0:  SUissF  OFwBens
QUATTLILIED  HIWIEUIT — BHHSUULL  [Blenevenwil  UFToMeball  Leteuhd
(POBHET  LTUBBLILGSIOIB6T.  HewieniTodh HeVaIHell, GObHd, HHIH,
SIMHBH 2 _LISTauhISeT Bllemnel ST (psHobsevats0 15 psi (121°C
Geauliuplenev) SIPSHSHHFH0, 15 — 30 PO mBErHE o L uhsHSILGHBS
goevdl /0%  SeEaBTellsd  HORGHILGHBEH. BmsHdH OHTLIHS
OeuliLewpL L gyib GonMTallg s HeuId BenL GUmBmBI 6T emIUNTHSSHLD
GBS eImsent.

. oeuenTly  Sjemp  HlewiegmullT  BESD  GFUIHer:  (1PpHeded  HMJ  LOBEID

galisenend Gamiy GarewiG LImg 2% Gamguid amiiBuT@Semenyt
lvevg 5%  ab et CBTawiBl  Hpe GeouewiBld. FTGHGH BTHBMI
uruie] oempuier Gumuriiy 95% esseanmed OCbmeni(h Hlewiamuii BobsID
CauwiuL. Gaewipd. L@ 15 MO RiseEpés@Gl UBeagstsd sHT alFdBE,
o2 "upsHsLuL GouemiBLd.

. o'l o SHMS HIMIEGIUWIT BHEWD QFUIS6D: N a1 HLb

O®TemI(h6lTen  HeWIeWIModh HeVewel RJD 2 MlEhdTdh LHSHH  DI6L6VS
enmerdigs Qameni® clplg, SHeatenpddHdsevaieo 15 psi (121°C) s 15 - 30
PO mISEHSHEG  HewiaulT BHosb  CFuwluGHBE.  STeugF  FTm,
maUl L L0leiimel, SIOGem  oiflevmidsel OBBID  aBTTGLTES6T  SLFlulenel
0.2 pm  gewer  allLpeoLw  WBebeIBUIT sy  eubluimeF
CFaHHILIL (B  HlewiemulT HéHSD OFUIWILGSemer. HlewapulT HaHslu
FI6HEe SMBm utwie] Sempuled HlewamulT HoHHUl  6UeNTiL 61 LD
MAUSBLILBHH MBS

. Ulenmise mewiapulT  BHéHsb CFuiged: Ha  euenTiliB@Gl  UuwlesTUBLD

STl  QUTHEmeT (LPpHevled @BEHEB GWTUI [Hfled MeusHFH HlewTemuT

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




APP# L1 |

phsD QFuILGEBE. ASBSL et 0.1% OCwigis &Gemmeny®, 70%
aevHamred  CurepeuBenpll  LWSILUGSHSH HiewamulT SBm  BHlensouied
FI6SHE SMBm utwe Sempuled  yplugly  HewiapulT  héHsD
CeIwILBSBE).

oan_ &b Fwidsed (Preparation of Culture medium):

o Sla euenmifledt OGeumpsl, oo ol HHHET FmBIH6T, HTEUT  GU6TTFH
Flwsdlser, Oaliupensv, pH, @efl wBpd FFOLSD  GuUTEBEIBMMBL
CUTBISSH SDiMOUD. 61HHSH S ML HUPLD DIMOHHISH HTaUTSH FHlGaler
® &hHFH NTFHDG o HhHHevev. HaF euenTly CBMSI(PBHECEBUS HSHHD
oarl’ L o _Hlb HWMMeHSIULBLU LWaTUBGSSLILBSHBSI.

MS o'l e &b (Wymedd wBBID 60 1962) sHTaugsd Ha euenTiiied
QuTgIUTHL  LWSTUGSSLILGHBEH. BFH SGHHS eIl LIO6TH6T  LOBBID
apmTGLOTEAIHEHL 66T  HSHHSH HTTUMT  cLPeUBIGmeNUD  OsTemiBetener. MS
o HHMHSH HalJdH HTaudh Ha euenmiipers BD e &b (Csb6unid
GwalenT 1968), @uil e &b (guil. 1943) PIL&F oo &b (BL&F LOBBID
BLE 1969) Gurepeney 2 sitener. @b 261 &b FHL, LGHHL SI6060H HiTLD
Bleneouled BHEBBHEVTLD. oaL_HHMBHDSH SHLUUBSHSHINSDBEGD FalDLDS
sMyeniwimer HBTT CFThsLILBSBS.

BT 2 &% SWTILID S BHeweolibSHasBEG ULSILGSSLILGLD HL6O
undaefelmbal  (sea weeds) doLs@ @b Abseomer OB
(mucilagenous) uredgmTEsTenyBHTTESLD.

GUGITITLIL] @GLD6V:

pH

e phs (pyailmeall OuplEUFSBEG om ssSsar pH & 5.6 wsed 6.0 oueny
maudbd Geuent(BLb.

GeulILpBlenev:
Beiauenmiipg 25°C £ 2°C Bleveowimenr GeuliBlensy 2 &HhHIHI.
FILUSL LBEpID gel&Foamney:

e 50 - 60% Uy mIOUSPD, Gxmymwiomed 1000 evHerved, 16 L6
Q6 HBHTEVSHFHIAUD UeTTUILSBEGSH ChHeameuliiBalerper.

STBEBM_L LD:

o Cammpmensd GLTUI IeLeVH GBameuuled STHBEBTL LD SHTelwmd Gedaulle
epeUlD OBTHGHSILGHBEH. BH STHBMI UQHL LY cLPeVLD HIewTeIUIT HHSLILL (B
oa1l_H5HH60 OFVSHHLILGH MBS
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BGzeverd mewnLiiBHev (Induction of callus):

o Gmovad : CxHTHOHBSIUILLL Hewev, Hewi(h, HlpmiE wwBBID Geufler 1 — 2
Q&5 Grmul Hml BEHBIULL Hlewihoelar Lfgnpiser Suberiler FnBHeoTHF
Gaidaiul L. MS e’ L& sanjFelled eaubsslILGHBE. Reweu 25°C + 2°C
GeauliuBlemeouied 12 wewll Gmyd gefl wwBpd 12 wewdl GCwyD BHeT 6T6on
wrl  omsl emeudbsluply  Gumgl G0 Lfiged  gmemiiul (GU Lfannslesr
GuoBuriied Gseverd euenTFd HOLOUBIFBH. CHoverd 6lLGH LU Tnl F
Gamgpement  aUeNTUIL 261 HHFH6L FHTaUTF OF60FH6T  HLLFHI  HFiSH D668
(LPOBWBMB  aUeTES QLGLD.

MS (pymadd), ebvgngd 1962) o &SHHE FnBIH6iT:

Qup eam’ L1 GurmerseT SiGwTewD bl Gl (NHz NOs)
10 / 68

Qum_Lrdub enpl Gl (K NOs)

& / 68

smeodlwd @Gsmmeng® (CaCly. 2H,0)

& / 68

Quaafdud g6d..Cul (MgSO4.6H0)

& / 68

Qum_Lrdub en emamlgegest . .umerd..Cul (KHoPO4)

L&d." .60

EmI6wT e L 11 QUITHeITSH6IT:

rmiseied Fev. .Gul (MnSOs. 4H,0) 22.3 108/ 60
HIHFHHTHF Fov.".Cul (ZnSO4.4H-0) 8.6 10l /60
Gumilas onflevd (H3BO3) 6.2 108 /60
Qum_Lrdub oBurenL @ (KI) 0.83 108 /60

fflw oa’1L 11 QUTH6ITSH6IT

Gamouid TGl (NaMo4.2H,0) 0.250
& / 68

sluifls  Fev. .CuL

smaymeadsd (Embryogenesis):

o Bxoverd  GFevmer  CaumLTHHBEHDHG 2 _6TeNTdH 2 L 60dh  BH(HbDHN6I
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