37 - 37
SAREdT

(Mutation)

Y& YhR % Sial i IR & SR gared |
S TU TR TH 99a URadd &l SdRadd
(Mutation) &d € | Ypfd # Icafed™ o aR g4 &d ©
TR TART &4 healel 3= SRl ! a Sl § Sl fh
T I €, 3T AehaR STHRadHI ol JoT9 T &ffor
BT ® STgard 3Tyret (Recessive) BIA § |

IR 9165 Rl T o9 2 g St ot (Hugo de
Vries) = 1901 H 37 @1&T01 G&UT IR o oI fohar o1 i
NI & | IR A1 TUwRIS SR rHIfHFrr 9eh

fag swfteds (Point Mutation) #ft #gd ¥1 Jfw
AT S AESIST &TRehl o 9 B & 3T : 3ok T4 YR &
T o RO 376 GIX-TTH UFITI SeRaa 4 8 Fehd
€ 139 aRafdd ST o1 SHeeR Hel S § 4 2 1 38 Y 6
eI SR Fh A H B @A S |

e = AT % SR U TR e T IS e
Hferedl (Srifteen) H ¥ -39 9 il § sl &
R 1 | 3 SANATcid AiRaE] i Gl B e &0, S i
= {1, TG F TR MG TR T § S9N e9 I §

g o fafie fafasaret sl sTercien foran 139 99 o smemeh
g o TR forerl 1 fmfor 81 e § 9 3= Safadt
(Mutant) freH g1 Ts 39 ka1 ohl S gl |

SRS o Ueh:- ICRAAT ol €9 F T TR 6
BT - 1. S IR 2. ToRgE Seafada |

1. ST Seafiad T (Gene Mutation) :— STEREH fasrem
o SR SITAT 1 Ufahfaerr (Replication) BT | HIHIA:
5 foren ot T = 3fe Wed §o Bl 7, foheg defl-amnft
DNA &1 feior 3fequl &1 S €, 598 T a1 0 9 st
AESIST &Ieh oo | TR 2 I § | &Rk i okl v &l
i =t farferar 2t €, o1 St ufads e SiF # g ®, 79
3 S SARedT FEd § | I8 UREdT ST ot & STeE
I TR TS § B Hehdl © Fifeh I8 TRad shrarr
¥ ferdl T e 1 oliehe W ey ‘S Bian ®, o1 3

SReRE SR S qaq Siel ¥ e 97 dh |t
ST H € § | o ScafadHl o1 9T o1 9e B € o
e G el UREd B9 9@ B 721 I | 8 Hdeh S
YT YRR o B § 3Td: 59 deh of YHFTHeH STl § ei
BT, ST S B ATt URed Yefdid Te g €

S SR A ThRF B ® |
e fuRfug= @ T
faifus= %ﬁ:{
T S & A ———p 3

o fufefirgir

T
T —< A —<

G c
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safeds (e SER
&l Ha  Frdew Ut
W ey
DA frval TTC T ATC TCG TGC
il ARG ABA LAG AGG ACG
ot Lys Lys 5TOP Arg Thr
ACG AGG ACU GCA UAC CA B e 1)
o il el el el md MG
The Arg Thr Ala Tyr
A CGA GGA CUG CAU ACC A.. +1 AR
el gl T e e A
Mg Gly Lleu His Thr
AC GAG GAC UGC AUA CCA.. -1 TRHEDTERE
eyt o A e FATE
Glu Asp Cys lle Pro
ferr 37.1 fafy= gt o <9 Safiads

(i) @ehuuT (Transition):- 3§ IHIT & W14
IRER § T O &k ol TR 2RI &R § a1 Th
ol e o1 R Fafeei e @ yfaeemm g g |

ATGCATGC — ACGC ATGC

(ii) TTUL (transversion) :- 39 S{H IAREd |
T B &Re o1 gfaedred et TaRHEH anes 9 =1 g+t
TR T TUfRAE &k o1 g =l ek & gfeema grar
gl

ATGC ATGC —> ATGA ATGC

(i) ERTE (Frame Shift) :- 39 sS4 Scfeda
T AfFAeiers e i g1 a1 Wfd % HRO R S o Sl o6
IS T UG 1 hY T AT F |

CATCA CAT CAT —» CAT ATC CACAT CAT

(iv) 3mrEies (Missense) :- JfFAsieRe (I9) &
Yfqemad & IRUMEEEY A& whie # aiadd 9 Th
THU ST T S Sl § | uRatdd g 9 faea ¥
grHrae (Sickle cell haemoglobin) S I U1 €1 Tehell
gl

(v) Fefer (Nonsense) :- af afie @ie 39
TR ufREfid g © s 78 ond = # g e fRuw
et (Stop Codon) o7 ST &, @ I off HISH Seus1 Te1
Bl |

GAAGAAGAA —GAAUAAGA

I HYU T S © iR UAA T FReew

HEHET |

(vi) @ (Silent) :- 9 Y&R & S ARSI H
fAsiierss ¥ aRadd 9 &Il ATgEdT (phenotypic)
e 81 grar |
S Ry i fagreaTd -

1. 519 Scafard= ol 9 § ST g |

2. S I ot fohet qatqae o 81 Jehan € |

3. %% ot S fRat &1 ar scafafdd g wed 71
IAREfId S 8 THI & T qmme staeen (Wild Type)
H @ HRAT |

4. 59 S ueh foon 8 a1 ], 7 us feafa § o
Bl I : IRE(Id BId BId 3101 ot 3teren | feefa o
CA THATE |

5. T 9l el & adH | 9 S aret 9t SiE
Tl ST o SR ST &2 |

6. TS IR &Y YIS BId & SN foh o707 ferdioes =t
sfyreafcs ol e &9 9 95 3d € Safh $8 Sciad &9
YT Bid § SRt S1fiyeafs S el &9 gRI <o of
ST E |

7. HAfUehat SN Siel & ey T 2id &
Fifeh ATV hT T agd &1 SIfee BId 8, 3Td: IHh ST
H fordl o 9R 1 qiedd 3@ T Bieres T
ERIMIEERRIES

8. TG ST¥ IcHLad o SHIRUT SITIehT i STeal &l
g B Fehdll § oTd: FTel AN THM &1 5 § eI
ST STF IcaRadd hifdrRl # 2Ifyeh stafy ae o ®
Yol & , Tk STk 10T ot ShITTeRT it o -Tel STl & |

9. TS Ye&H YHTEl IR FTeht qTal hifrent i
foran & w1y fied W1 ® 9 o 999 9% 51 W®d § i
Scfad= BT % STeSg hITYTeRT SHfad et & |
ST SAfad= shil RUTfae 219981 URd & a1l hileh

S ST i TR Rl ST FRb FTd L € 137
T H W FS BRI BT TAN A0 T H SRS o U0
7Q foran ST 9RaT B | 39 ¥ TEYYH FANT SR o 7
1927 ¥ grgifteen o X- Tl o gr foran | gor 10 TRt
T3 3 el 39 &7 § 23fd Aeegu 7 S § | e i 39 Eg
1946 H Arelet TR off fHet o |

S geTel 3T97E e Sl fohet hIfRTeRT H IcARa Scael
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FA § 3% SAafads (Mutagen) Fed ¢ | Scaiads
TR o B Hehdl & :-

1. G STegaraere fhol

2. Xfeee aerelf § fehett o, B, y foRtol |

3. TE YA

4. THEME IAfEdsd, 9 ARe {9 99E,
TfRAmEEH D 1 719

5. AT gfg SN il AR TR & |

(2) TUTEAT SWitadd a1 qurgsEE fauem

(Chromosomal mutation or Chromosomal
aberrations) :- ST9 7O i SA-SHawAT H IS 3R T
T 1 S BT Afeh S WS W& 196 $ S oH &y
T, 79 3 ORI I SAean TORgE foqer shed ¥ |
AP YRR P B -

1. Ul H ST e

2. TORGE H HEATH I

1. MUTEAT § SE&ATESE UREdT A1 SgIforar
(Numerical changes in chromosomes or
Polyploidy) :- T ISfd o G+t §&=l H TORGE! ol G
e fafeea St § 1 39 R & Scfieds § 9 B @ §
IREd Tl B © e R IORE H gen & T, T
Al $E A B S T T Y UG SR A
UIHATS Sl Fhed @ | IRl faueH o ea@mm=ar =
GeRTU B o HIROT 37 UG ! He H qRaEd o7 S g |
3 IR S TR F T A & :-

(i) IfUTar (Euploidy):- foreft Sfter = shifdrent #
IUfeord STERYA U o WH=E 1 TR
(Monoploidy) ®&d ¥ | g foret Sfta § STeRYd TORE &
Y 31fereh = 9T S § Al 3 GO e § 1A o
TR I eIl &2

(a) @-agIfUTEr (Autopolyploidy):- 3 g
TS MUt o wH YR S 1 S § - agr
FEad § | S8 Brrfora (Triploid) =@fora (Teraploid)
J=]ford (Pentaploid) STIfE | ifeals WA | sHeh1
o forn S e ¥ ifeafan WRE R @ifoasy
sedd (Colchicum autumnale) % 97ee (Corm) ¥
HeRTe ST € | I8 e v fasreE # o9 9 a5
(Spindle) i farferet SRt 38 i T ¥, TSe® 7o @

YAl T el €1 Rl § e S G A I S |

(b) WEETfuTaT (Allopolyploidy):- 99 3 fia
Sfeai o <1 9 3Afeeh ol & T= fordt St # Safeed
B € 139 Sfal i Seafa & et Sfeail ® Hereor @ 2t 7 1
S TS (2n=36) | $H T AR TSt hTaTSiehl
1927 W Y79 WeETT (Raphanus sativus) a1 geit
(2n=18) TS SfGH1 SRIGAT (Brassica oleracea) T Mt
(2n=18) & == HeH0l gII UTH foharn o1 | I8 quiaan siey
(Sterile) o1 7§ (Triticum) TS W (Secale) & Tafda
& (Triticale) 8 g1 At Tod wgell W
FHA ¢ FTER! 9 Tal 311 s Sl § SR Scd1e 81 @l
T

(i) STIIUTAT (Aneuploidy) :- Af< shif¥rert favre
H M Al TURGT JUeRl % 9Ed R B s
(Non-disjunction) & a1 ¥ forees aftommeaey =19 ffHa
HITYRTST H Teh =1 ATereh ORI o WA | hHl =71 Sfersha
TSI &, T | ST STEIFUTAT gl © | 38 31 TR 1 &Il ©
(31) e T 272 T § 31fersh o 0 81 9 § o S8
TRt (Hypoploidy) F&d € | () afs Tk s7e@1 Th
Y 3TfereR TURE 9 S © o1 39 SATRfUrar (Hyperploidy)
FEd € | ST (Hypoploidy) H &f T oRga &t st
FIdt € 79 39 Weh=ggadT (Monosomy 2n—1) Ta FHSIG
TORGH H ¥ UH I A QA ORE R R E S A3
fg= et (Nullisomy) (2n-2) %ed § 1 3 &R
AferfoTar § Uk TURE ki SiferRdr St € ol T WeRTTer
(Trisomy 2n+1) %&d € | AFE H S3A T (Down’s
Syndrome) a1 Hiifes® (Mongolism) TH 1 Teh 3SR
¢ 19 Uk g TR | 9 U g7 ki tfushdl g S
gttt (Tetrasomy 2n+2) HEAE |

(2) TUTET ® WlEATEE aiadd (Structural
changes in Chromosomes) :- §Fﬁ YR o SR §
TR H A aRadd g1 Sl §, 9 U w0
AT A T A5 S & SHICTT 38 TUTEH T fouer w1
SATE |

TURE foger e : TR YR F 8 © -

(31) faeta= (Deletion) :- I€ Fod WA TR
TR faaem AFr S 7 1 RS R % S @1 B
STh=ehid T i AT AL BT M fa@Td Hgamd ¢ |
e ol TURIT & STl 9T k1 AT BT © o 3H 3T=rer
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FiaT (Terminal deletion) F&d § STeifer o= aTeran siqeren
TE A A 9N H TN F=NTet (Interstitial deletion)
FHEAT ¢ | ST 3T URF | Wie gu e & S faeifia
B S € | 36 YR o IcAa § AfQ <1 FHsId oAl § 9
ot w1 P T faeiifd € < & < 38 g Torga
T YA S 3o eAfireate o € 1 afe e <
TR H B ST A afome =k off €1 Fehd € |

(&) TRATAOT (Translocation) :- ST fehel U
o1 Teh T T 371§ 221 g ot T 3t s o e fe 9
[ WY rerel et 311 STHHSIG OGS | IS ST ol S§
TTHATRIA ISR &1 faued &wgd § | wwwfeds
(Unilateral) T&MHRU § T OEF 9 0REF T TR
T H ST | R a1 feRnedl H S Y T8l B g |
3o foradia fgwifve® (Bilateral) TR0 H URE Gl
1 A UM S L BT § | IS Gl ol AR &1
NS URF % T URERe 8 d 39 IR
TR (Reciprocal translocation) #Ed € |

GACcOBinly —— &¢Il
ICEICE

B C JDEF — #B8,BC.UDEF,
Y ¢

f.-“r » AE D CBF
- yfaeras

WB C g JK,L el CJ o K ol

* —

W TR -

TTT=0T

fer 37.2 TUREEAT H WA URadAl & TR

39 gfehan # ot T 99E (Position effect) o RO
Hafd & @0 %9 H qRedq o FWehdl € 1 - @
ST ORGEI oh 22 TU ol TREqt Uah 6 § IS 319id
TR Breh 3 i o A R € |

(/) gfaei™ T kAT (Inversion) :- Ffiaam §
TR < T YT Se< A | TH: afeerd g1 9l § | 398
TURA T8 & forgatl T Efed 31 S & a9 98 22 g3 @S
180 feuft T 5| e ¥ de ¥ g wr H: et 5 € 139
TR S oA Fehiad g1 S € |1 59 fearfd # 39 o
Sty @ sTaRafdd @ @ fhg dafa & aeowed |/

IR o1 e € | ik 39 ufshan § S dehw # ufteds
ST S 3/ T 99TE H FEd € |98 A TRR FIBATS |

1. uft@dar (Pericentral):- 39 YR & fdeim |
e Hd ©e H SR Iufed W e |

2. Wreh=t (Paracentral):- 39 T& & Jfaaimd |
YR YA T o e T g wd g |

(¢ )l%'TTFT (Duplication) :- W—Wﬁﬁ?@w
F fRet & &1 < IR Tghd g1 St ® 99 39 S
TGO 1 Swelieh 9T AT ST © | A o 3 T gohe
TEfora T[orea o forelt weat foed o Steran fadl oX steran foreht
sABmHEH Yt JeuHhd e (fo37.2) |

JTAITR FHe
(Genetic Code)

TR &% Feerwor st g= DNA # =faasiersel &
T TIRA # faem Bt B 1 I8 FIShd gal st
(Nirenberg), Hema® 3Tt (Mathais Ocho) §RT 1968
WIS &I A |

AT e | AT e FLATIA Tehal ST ored forRiy
TS i HCEH T o fead T DNA 19 # foremm 39 = 9
T i 3 fafed T=<w o g U leliierg e gaet o fmf
A T | 98 S 91 DNA 1 woe f5e us ) iferierss
(WEF) & Heomu o fod wieted YE ST 8l 39
faee (Cistron) FEd € |

Ta e e & e stfratarmn 210 € -

(1) STt e Tk ek (Triplet) e § 1 39 219 98
T o ST o 7 ol o o1epy, SR e wel ST e, B U
T STIAT o7t ot a1 BIAT § ' | SIS STTHA T Ui
T STHT 3Tl & TR T 1 FAaRo e € |

(2) STt T (SAETIS FIe) FOIu 2Ia & 1eid T
forI Shrel sharel Uah foriy 377 ol €1 Shifed S Hehel & |

(3) =TEfere e Teufouy e ik WeR o7om
(Comaless, nonoverlapping) EIdl € | $Her1 31ef I8 gaT
o 3 Y& 9 27 qh THIIAR 9T <71 GehdT € |

(4) ogafdr wie gIfad (Degenerate) BT T |
il o fafys Wit o1 fmto Shae 20 ST el 9 gl
T TifeRa afe 4 Hfoeriesel # sufterd 4 sl H 9 3 (I8 &
Teh o9 IS Id1 €, 1 Fed 4'=64 IS &1 Tehd & | 372
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Teh ¥ 7R hIei Uk fordie 7ot 37t o ferd e hea € |
aEqd T oA o | <@ Hehd §, T S A o7 o fod
IS o TEe 31 o IWAE T TR O IS W § 39
dieret (Wobble) TRerea T Hed € |

(5) WIEIF W90l & SR SAIART Hi€ mRNA 9
T I@IT |

(6) AUG wre HfeiMEa (Methionine) ST
3 & e e a1 § IR I8 e shigid (Initiation
codon) FEa § Fiifeh I fawei (Cistron) ¥ sfafaa
(Transcribed) f21 ST STel Tee HISH T |

(7) UAA, UAG, UGA U%& %€M (Stop codons)
B4 ¥ &R 37 141 e # ¥ T, T e[ & f =
TS HYT0] 1 THTE 3 & fod foemm @@ |

(8) ST e TEfA Bd © 3R geaft W ure s
AT T G Sfiell o e T g |

e ST giEisHT (Human Genome Project)
:~ ST YRS o SR afErs €, forwes e fohedt
IOt 3 Tl ST STshH T Tal AT | S GHR S ot
ol € 180 HY femd 71 & i €, 9 I 319 dh TAN
g ¥ fol gem S aa X § | =) 71, <= Ae sfaem oik

e i 3R +ff Hond hd € | 31 i =l § e aren
DNA 3194 F8 Wl R fue-fue g1 €, F 927 9ra
StAm e el gof DNA STsRH ol Ul o o fag
foae e € 1 <19 Sfeht o1 7 € T 9 T 9R ue
S & FHET Sl bl & 1 qd1 & 5, d T &t
SH-FUSe o SR W, 3T e i GHE SAfdeh T
3R <feah AeTuil st fereaTolt sHT Herd € SR | Ty o
e AHM HH el 8, Fiifeh Ad IR H SRl Argl Sifad
IR Bt & | foreht ifirent & sufter ST & 39 foremer
TR HI ST HEAE |

T ST o STghH ! a1 A & ol e S
UREHT (Human Genome Project) &9 1988 # W
T TR § URY g2 | 3T STU=ies YURY 1990 H
BT | WA §WIege 3% ee¥ (National Institute of
Health) den feurda= 1% TAsit (Department of Energy)
T YAERT ¥ I8 ASHl IRY T8 | SIefial H 38 fovaeardt
®Y YR T | STgRE T T AT 250 FANRIATY 3EH
gfmferd § | oqa a8 T AAfd Aecwia 98d Ud Haifes
Gt SedATe Ui §1 a8 9REsH "erie
(Mega Project) Fgadt € | I8 IRl g Eraedd
(James D. Watson) & =gca YR g 3R a1e H 37 T

|t 37.1 fafi safdTe e &t SRt
158 feda T i
Eat e U A 1L
i fcode| Anuo Acid | code] Amio Acid | code | Amio Acid | code ISR
Uy ucu A uGu 1)
he r s —
U uuc P uce i UAC i UGeC o =
LA leu UCA [IJAA STOP UGA STOP A
UuG ucG UAG STOP UGG trp G
cuL cCcu C Al . CGLU U
his
cuc cCce CAC CGC =
C leu pro arg —
CUA CCA CAA gin CGA A )
% CUG CCG CAG CGG G %:
AUU ACU AAL AGU U %
. dasn ser
5 A Jruc ile ACC e AAC AGC C
AUA ACA AAA . AGA o A
G| met |aAcG AAG y Yy 9 G
GUU GCU G AU as GGU U
GUC GCC GAC P GGC iz
G val aa gly
GUA GCA GAA i GGA L
GUG GCG GAG g GGG G
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R WIfGE sife=d (Francis Collins) % g H g9 1
quiga |

T IR & [ AT 2

(i) HTal ST o Ueh ARG STl ohl UgaH T |

(i) A S 9 aTel TR T SR 9 B
&ITeh| o STIehH SRl 0T KT |

(iii) SU® G I Akl o ®9 (Data base) |
Hyfed he |

(iv) STRel & fagersor &g T qeh-ieh (Tool) faehfad
FHE

(v)ufEsn | Afdsw (Ethical), fafs (Legal) @
AR (Social) &l o1 FRIRTO T |

(vi) SH T1-We B 9ga ¥ AiSe Sfal S i e
g.BIcTE, A G ET W], Mas iy FTRgaerzad
T, AR SIElfreet e 981 79 Hhe]d o o0
ST o &Rl o STIehH Rl FHR0 T |

fafer - (1) AFE SHHM gfEs § § Aecyel alew!
T SYANT FoRdl 7711 | 98t iieh H 391 Gt ST bl 981 T
ST RNA 3 &9 3797 3779 1 = id ¢ |5 S<h STIhH
gt (Expressed Sequence Tag) a1 741 |

(2) T T8 § 99 g Il S 9 it qen
A1 HIFST SR I, 3! SRR UTH Hich 3Tk T i
fawifta foar w1 39 @™ fewur (Sequence
Annotation) g1 741 |

(3) Ui DNA STfs a9l 89 % RO 3Hh
STThT 1 YN0 Tk o 781 foha S Tohal © | o7 : S0l
DNA o 3TsH i SR o ot 38! BI-Ble Agf=s
Gl | drel I § | 3EH 9% 39 AGf0® @ &l 3
FAIHT e H ST Y 39 ST it (Host cell) #
TS R fe ST € | ST % R U Wfed DNA #
a1 (Amplification) gl ¥, f59& 37 DNA @i &
3T AT o1 70T STt & foRean ST ok © |

(4) AT A& F w9 H @ Ser] HHEm o
(Bacterial Artificial Chromosome, BAC) W& 4 %f3H
oA (Yeast Artificial Chromosome, YAC) 3w H
fore SIrd € | Stafe efada wifdrent & €9 # e T He
ST H fu S € |

(5) yafida DNA @ei & 31ehd 1 i, el
HIR R DNA 1A I feifid & & fag e Sremedt

= 2fHA9E (Di Deoxy Chain Termination) fafyr gm
forshfad DNA 3195 (DNA Sequencer) NI fohal STl
gl

(6) 37 ITRIA DNA @Sl &l TER 3ifaeard
(Overlapping) % STHR T SFGfEerd T € | SThH0 & feru
RER fqefud el o1 7t g ST e |

(7) 39 TIhfHd @l w1 A g 3fdearaq
(Overlapped) foran ST Hva =& 2l § 37 39 STshfaa
DNA GEf i Theel T SHIRA s YR & g’ Ubas
fRa @ e |

(8) S % AT e Wiifes A= i GaR &
o feTu gfqeiem Te=gaitst (Restriction Endonuclease) &
g9 T i Ig&Udl Td S1eUT T DNA & SThH! 19
S 5h UecAT3e hed © i SUTEATd bl ST H foren |

HIE ST ot e fareard

(i) AFE S H 3165.7 IS ARG TSI € |

(ii) 9Ma ¥ qaifaE o STHR T T 80,000 ¥
140,000 ST Ffed 7F T & | 9 AHE SIHM IS o
SR E 1 foran TN & o Ae § 30,000 SR TS E |

(iii) ¥k ST # 3TEa 3000 &R I 4 § | s |
Hag 9t S9 fg@erwa (Dystrophin) & f59H 2.4 wUg
&R TSI & |

(iv)aa StHM aRESH gR A SiHM # TR
= famaizcizs Ig®uar (Single Nucleotide

Polymorphism) T 9dl ST T | /e H AT 1.4 S
IR T T [FTAREE IgEIdl 1 St € | 8 SRt
ORI T T ST STIeRA Sl 9dl O § Fe ol drTeH
EHEEauUil

(V) TIST 7T S H 9 ST 50% ST oh1 Shrd 71d L
fam e |

(vi) AFE S H S gfaera 9 off 68 SiEm 9ee @6
FEAGT R |

(vii) TOE 1§ Fa9 3Af4ek ST (2968) 9 Y T[ORE H
Gor A S (231) TEICE |

(viii) A SHM % 9gd sig 91T &1 A g
31 (Repetitive Sequence) FRI BT |

(ix) gUgfa 379H (Repetitive Sequence DNA) &
B Thel UM B & 51 heft eft 100 I 1feyes o) g
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TU B €1 T TIHAl T WP TTAUU T FeolEd 4
G-+ hig e A1 ol © | I STIRH TURT i T,
ek 12 o forehTe & oI o YehTeT STerd € |

DNA TR fufew

(DNA Finger Printing)

TFE S TEaH SHH 0N q1 A9 F HY Sl 7 1S
=fh Gl Tl § THH T2 81 | [ di = ferdd ot wHE
1 AR, TR oft S fagsran et St © 1 o k1 41, St
1T, AT bt GAferail s 31, a2, 3TETT, T, 334 93
1 T, S BT BT AIHT, Te-Te 7S T8 e €, fody
T H ST SR U8 = o S Eehal © |

TME i SAGIT T8 SR ST ! FHA €9 < R
ST TSI | Ik Ha o SHferai o frrom s g €1
T8 IR Y9 T R EId € 1 39 R S o o €, 39
3ier 10 1 fR e #7d € | o : e S &9 4 9
%! IEEM I AH T, 51l Igd Il Wl fad-Tliee = fhrer
o7 3R 371 +ff Jafeta € |1 T URfA RIS |

forx 37.3 : St fer fufe @t aansiien

AT, (DNA) 99R & Tt Sttaenfai o, 7rai @t
TE SATIhH TR ARG BIehl § | 38 S g3 i FeT e e |
7 fopdl! oft Sfra o1 o2 & ST H U1 ST © | T A
H R fiie =t dte DNA +ft stfgeia gia1 & | DNA fmfie
< ! Yok HITIRT, sk T 31T o fere oM e & |
3T Sifares wrar-fadr ¥ wm 3w Sed g3 ¥ fodt g8 gem
fafieraistl o STER W Y&ieh Siia &l fohelt off 319 Sia 9
3TETTT YT ST Tehll € | 38 foRg off 10 SY=R T sigel
TET < "ehel € | DNA fRmRfie & faw @t S o1 ===
foran e €, Shifer e1eda sgedt gt © 1 S19id o DNA &
3R STeh | STGE § agfoehed! Tella e §, 3ra:
- Afeal § fm e ¥ |

forfeer stdforer Samf1er Sf. Toter S| 3 1984 |
DNA T RfGfET (DNA Fingerprinting) Tek-iTeh o1 forshrd
foran | =g | T TR A® deRdieR demTa A ok o foes
YT TS 9 YRITH SUER & T Temes gt |

fagia (Principle):- DNA ¥ & JfwmRRs
S UIT S | 3T W Ysh At | fie Bt 7,
g & S99 B4 €1 3¢ 3TIhA JAaad a1 VNTRs
(Variable Number Tandem Repeats) #gd € | &1 SAfH3l
% VNTRs 99 TS 81 T ¢ 7201 o LI W STIhA
A forg S R AR BT Thal e |

S T I B AT 9 B2 SARH TR Al ORI
SN B Tehal © a1 faan & F9mTa FHed URE H 9EE
STToRH IR IR IS &1 Tehal § | 37d: 974 & 39 VNTRs
T % THM TS o718 fIar o T e € |

DNA fRRIUfET st derdien:- DNA fRmrfifén
frefafaa =2l 8 HI S e -

(1) Teiged ferdlt off Saes SI9 &4, o= iRt =1
Th SHIfYTeRTT 31 STt ! Hiferehel hiTehTd & DNA 3= 7fd
% TRRCS 3= I3 (High Speed Refrigerated
Centrifuge) g1 FahTen ST € |

(2) afg DNA & 971 SIgd 3 T &1 dl S8 Jreiis
= AffsRAT (Polymerase Chain Reaction)) R yaf¥a
IERISIEET kS

(3) 38% a1€ DNA ! TRy TE T s sgeaal

(Restriction Fragment Length Polymorphism, RFLP)
& fovemo &g faftm T weare ae TeEH Wi
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TEATTS G Wl H T ST & |

(4) 31 %< gL DNA & el &l TRS S
SO Tl GRI SAvah SR % STER R T
TH Y ST 37T o fen STl § 1 59 3Tei-37e §U DNA
& @el &l yfaifaeial % (Fluorescent dye) ¥
gefifeam dmEe (Ethidium Bromide) N1 SRS fohan
SR TS 9ahTeT (Ultra Violet Light) SR @1 SIATR |

(5) @Reh WAl & TaT g0 DNA &l fgGsia
(Double Stranded) ¥ Tswdl TS[&d DNA(Single
Stranded DNA) # uftafda feran sman € 1 3@ fafer 61 DNA
o1 faspfaeror (Denaturation) 84 € |

(6) 39 THA T§HE DNA & TR Sad d
TS foeett T TR fohaT Sl € 1 39 Woh™ 1
‘s sefeT’ (Southern Blotting) FeTSIAIE |

(7) 39 A fsea sl 91 (Probe) & €Y
@1 1 € | 9@ DNA & 91d T30 o fediufaey wives
we g T | W § faftm <eefisiere sHd 2 § St &t
VNTR STI5H! & T B4 & | 3 Hie I3 STshH 9T 91 T
IR T GRTUT R E |

(8) 3@ TH U I AR faeet & X-
fafertor & it (Expose) T <dm € 1 9 T W&l ™
T e rides fereett 9 ferd DNA § T &Reh-&Reh
T T & A HHR R © Tl R X-fafervor fhen wmed
gt S € |

(9) 3 dfgehraii 1 o7 ufgemati & @rer fomd gor
I ST R, 3 T o1 bl S & |

AT R e & sruam
(Applications of DNA Finger printing)

(i) 3ToTe W urRarties AT ot St - foanfea
Seh I Al < AHS H o4 o DNA ol Hrdl-T4a1 & DNA 9
gaferd foran SRt sr=d & ST areh |- ot o1 aat e <
Gohdl § | BRI FATIensti § Tafe ) vg= w
feTu oft 39 Torieh sl STANT TRl ST © | 379U & T T
7T I T, 314, I, Forerd §a TR o 3Ty, i A1 88l
THe 31 % WA H FAfbeh TR TR HhRIHS TEH i 5T
Hehdll © | 39k GIT STRITYA o DNA i o1 fiet 7T s1es
U Y DNA ¥ &1 S1dl € | 37d: I dehrileh 8o, SIeATeehl,
ST e, Tt IUtieR, faae fassg ud et

TehcHl H HId-fa1 S FhRcHs 989 S "l |
3T ST A S ol § | Riifeh geieh st | Arar-
i S 81 % DNA Bid €, 31d: DNA # 9 S afreft
VNTRS o 3TTER TR 9 91 o ¥ S ST HHh ¢ |

(i) ST Ue Tareen Se: - Tof-uRer § gd
TR % <R &, 3 fafy grr e I e sfasia
SAfes el it STHeRI 918 < S Hehell € 31X 37 faehri =t
ST ! Tk HH1 Toh AT ek T A4 Sifd i 59
Y o THIEM {1 ST Heha § |

(iii) JaTEH % =gk AfH F DNA 39 =Aafh &
DNA ¥ frern s € f5& 58 o701 fehe wramelt a1 &R
T2l ST § Tel 3§ < ol AN ¢ 579 <9 H =% =afh
T AT FEA1 § 139 ThR DNA % e 9 fehe & ®fiR
Hreeit o1 Ial T ST Hehal € |

(iv) Sifaess fowma =1 gvem & fore fafvm wm@l &
e T Il o 39k DNA o1 fHe™ o1 39 dehile g1
IERIEIECES

AT
(Cloning)

FAH Teh Wieh W18 § forgent 219 (Klon=Twig) &1
T | 5 Yo Wk g1 1 Wt e SRRt We STaities
T Y T T S §, o & T o T R F THF B € |
FAT G ek Sfel & THM S92 FdlF Sede1 fha) o &
7T T ek UHT Sk ToA1 T, ST UehHT STk HIdT 2720aT
foar & sreifrens fafy g/1 soo= S € 1 39 R 3= i
ST STk & VR T STelfreh &9 & ol ¥ g1 e |
Teh{d H 39 TR 1 ST 21k Siidl | qr1 <711 § T S
goit % wiq TasroeR Tl § =g ufhan wada el e
SR

g AT ST & T S[gall or=d off Il 1 &1 Uk & &I
& iifer STehT ST W e sty sverfd gy a1 Sg e
% goH fAWSE § o g5 Yo S IR & JUHh-JoH
U H foRfaa gR A B |

FAT Teh UE Teheileh © TSTHh §RT Teh hifvreht §
3Tk SHITIIRTT A1 Tk S F 3Tk S o1 Tehd & | U1e H
Fash HaHd (Tissue culture) 1 fafy § ot 35 T-ish &I
SR TR ST © 1 59 fafy § g dien i g dien semen
SR STk fordt off T A wif¥renTd urg e S fodiy YRR
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SaaRadq

o Gaed e § Hafdd s qu e foskfaa e foren s
T

Sl § Felit % fou g et wemETaer
dehteh (Nuclear transfer technique) 31 ¥ fehar Sirar
T 1 39 TRk o ST RITIThT & hrsh ol Fifaeh dlih 9
frepTeTeRt 38 e Wea e | giqeenfud o fean S g |
9k = wd fawrs =g foega T o1 yanfed foran s
T 3UF IRUTIEEEY 39 RV H T TS § RIfvIeh
oS 1 & © 1 59 ufshan 8 quf farerfad stoero) s A
& e H Jerifd ek THEy ‘ Sl T R S g |

St 7 fafvr W 10 o T 1 foran o i v
IR & TP Sfa M i a1 31 A1 A § 71 U
ST ® 1 SH S He W1 TR Hd U SATFIEIS
forafaener o SatE (J.B.Gurdon) = 1969 T T ¥R
o for Heeh o i e 272 o1 e e fafero
SR8 3 T qen sififea o1 § euia o o7 Sushen
SHITTRT < hrseh ol TTAE Y TS 7211 | S6H U ek el
T Y 5o faid SiEi 9 Seurel s aRkas= 81w 13 Sgua
ST YISl o S 6T o A& T Y H GHE 9 | 6H i 3
e FICRIT Tehiteh ohT TS off SUidid ik & Fellf=
T R ST |
FAIHT o TR

FEAIT S TR 1 & Hehell € |

(1) ST ST (Gene Cloning) :- T& A &1
U A1 3Tk Uk VT ot ' G- W 1 ST At
FHEA § | TH YRR T FAHT DNA T 318278 L o ferw
H STl § TER T ST e YAl Th STl
qifaEReR WIH fohal a1 ¥ omiEEHeR w1 SN
qifemst gaen Afafsan (Polymerase chain reaction) &
ISISEEISIGIES

(2) S Ff=T (Animal cloning):-39 T Eal
FATT H gt g 1 Fed fwmar S € 1 39 YRR
FAIT 1 < farferar & -

(1) saTe=eifaay guawTuT (Blastomere
separation):- TR JHH(YSRIT]) T HIGI Ik (HEST])
& G O U TS o1 (A0 2 © 139 It O fager
TR YRFTeR 0T ol HITThT sl e <t Fafo g g 1 afe
TARRITHIR T RIS ol gusd X oo & qen 3%

TREfHa g oo S ol Teieh gk hiTTeR § Teh T80 Y01
1 Fretor €1 wenan § | ik sHd uRafida g At yor 9 3
T e T ST Tred THM S § o7 : THY S I
907 Teh GER o Il BId ¢ | 59 TR i A1 ohl FHeT 1
feafiw (Twinning) *&d 21 39 fafy &1 yor st
(Embryo Cloning) i #gd ¥ |

(&) hgeh AfalquT dek-teh (Nuclear Transfer
Technique):- 39 Thish H H&H Siq 1 Tl 89 h
Hfsha % TorT €1 ST ST € | 39 TohATeh | HieT & 31§
5 T2l T AlfSd IR I hxeh T8l T YR A
T St © 1 519 Siq & Shesen o s ©, aftafiia 9 aren
U1 I Tk S kT Hfehial 41 Il ST R |

TH Toh-lh @l IWN § od gU Sigam facue
(Dr.lan Wilmut) T Seaifirl 3 Usiferd $=1ge, Whiceis
(Roslin Institute Scotland) H 1996 ¥ ‘Sieft’ ATHH WS hl
EiEicRIRIE
FAHT Rt femanfafer: -

Sreft 9t Fmior fe fafer & femar -

Sifae A o I8 =l TH TS FH WE H TH R
TehTett | 38 ST WE el T4 | S ShITIIhT i eI &I droor
T HH T 3! RAET & T Ui 3§ HIeR Fb
TAIE WET T8 FR G T | THF € TH o 4 F
SIS O U A STST] i 3T Sheieh FahTet T
T | 59 YR Shrssoh T8 1 STSTU] UTH 2 feTarl 7T 1 59 A &l
HSTER HSHBT T |

THF A WA RIVH & Fuh Hl ke O
Sfehiferht < Ao foedia SEo g1 Faifsid = fean
TG TS IR hl Tl Hq1eaq § o1 Ueh TH1E a6
gfg TR & fou @11 = wEe # 3% gwiie v
faurfora gt serRifaRe eTareen # ufkafda &1 gt of 139
ST H 5 SRl ol T %R WS o 99 § Ufad e
fean 7 1 39 9 1 g "rar (Foster mother) #8d % |
TR 5 HIE ohi THIEE o T 5 S[lls 1996 <hl HEATS
4.00 &5 HHR o F9H el TR A S foran {59 <reft
EXJRIEIE

36 gequl gfshan sl fou 7w fod 37.4 g0 9= S
Hhag |
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DD oo UcTal Dol -
Ao USTel Tdol
ﬂ..__ _-"\I I_z"'-_ - _Jv&;:i
v N U
roga [Adlel SoEp VN
Enucleation Mammary cells
(. ) SO
o A Poos g
foTepTet Sien A
4 R
Blastocyst
::'_'l.." T % {J ll::_::'
e {Foste :T:her:l et -
® ooty _
\ - > =
e |
Yy 7 A i 1

forx 37.4 : Siett gt it fafy

ferx 37.5 : SR, ET w1 TN
T4 (Noorie) UPHFT TN Fehil:- IN HTHAR
Tisheer AT HiT Tgd T THIats qe T9ha <l
o= feege, @ & 99® donaH | = |1 T Y
RS o Sidid foed st qgell S ' TeHi=1 g ' o1 ST
09 A= 2012 Tl HEHR H 2T | 39 TRATSHI 1 faeal S g
TSI R T § 159 S SRl ol A T W@ T 19’

TH o 9 ¥ foren e § e o1ef B §- v |
YT 98 3¢ UBTSl Sl § U8 WM aell Ueh Yollfd ©
! A STHd I BT § |

(W) Tl daish (Honolulu technique):-
TH TRk ol ATS Tovataanerd § Tl IETHTHTS & g
T qfgeh! ATeRTITAT - 1998 H forenfrd fohan 1 59 aehte
ST TS TET PIRTeRTs w1 HerTe T feRan St § afesh 1A
(Gurdon) a1k ! & T hITITehT I hreeh TS ThITIIHI
H g foon ST © 1 39 Al 3= sk 9" T &
fere o =RifSteRt <t ifereRt =1k &1 G, I G, H wdl §139
ISTE U 3% Il i 9 T8l fadifd (Resting stage) sTawen
T SIS I SOl &1 @dl € | 39 dehieh gl =i
TR J=TE A1t i F LA i ST hi off | 396
TRl Fn e ‘wHed’ ot | 39 gfeen & 3w dF
Hifedl T FH &l | 39 I8 Fg gom &l FaH fohd 91 |
HIE ST Scae T8l BT & |

FAITT ok 3TN (Application of Cloning)

(1) A H I 317 T T W A1 5iga H formt
S TR (Leukemia), IShd I TUE THI, Tk,
USSR, AYHE, B8d Td gk AT | 317 TRl 39
YR BT T 139 T 3T eI ha T Fa -1 L 31T b
FoR fea s wwar €1 39 fafecsta sefam
(Therapeutic cloning) F8d € |

(2) 39 Ufshan | FHft I S ol T H GER A
N Hhal § | 3T sk B 77 ig 310e s ¥ YAt S
T X T A gt | Traia fenan Sar § 39 Sgel
1 SIS Siq Fed & | 3Tfueh g4, 3 Td AiG U6 Tl &
T oft T+ g grestfeh Siqeti o1 fofor ferar smar e |

(3) UHt 3 SAIRET S STEMe € qen Sahl
STER At Tk GUT &l 2T § SRl SR ot Felif ua
ST STfeifaeh! R HYa B = E |

(4) FfT grr i gfadiedt, s1fees et <7 arell U9
e e Hfew] Wl w1 fmi fora s ¢ |

eyl fog

(1) T SO [ORE HH=E | IURYd Fed S S TR
ThTE o &Y T TR % A1 W U e A o i
T FUN B4 ©, SAH Head ¢ | S o1 3Tead
ST fo FEar© |
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(2) TORA ot WA H uRadd B9 | S i e |

IR &1 ST U forq e g € |

TorgEt fomem ot faedd, fgom, faeie qen

T fafemi € |

TUREF % fohdll WUE & 22 R 7Y BIH ! faaiiod sed

gl

foradia STTa e o aRta fendt forse S o1 Tg et Ta

TR ST A& T&Y T 372 fehal ST & |

T foraer s A o1 Tk e T 9 3ty 9

TRfRid 81, g el € |

ORI % 3T &1 ST o Teh |HE 1 180° | A S

3R q7: I S yfqa e seard © | gfaamd <

YRR FTEIaTs 1. 9 2. Tdifess ufaeim |

ToregEt feraer fSeH =11 BT qURE o @Uel

e IO I Bl § , TR0 haalldl ¢ |

TOREl H H@He qRedd dl GRR ok, GO qel

ST, B € |

(10) afe foreht sia & gRfyes ToREE & < | Afes aq=a
TSI E A 3E G Hed § |

(11) 5= foreht Sfta H 38k f57[01 Yk 1id ToRgEl ol
fgIfora (2n) H&n & § T A¥an Aty [ORE
S A1 B B < S8 Wk 1 SRIUTaT hgd ¢ |

(12) 97 & G4t S 1 98 9 &R JTHi ok TR
Treifid e & 3299 | 1990 H AHe S afEsT
YEHITE |

(13) AHa S qRESH 6 g2 Fewes S S e 9 |

(14) TOREET B B aTet SR Ui OREE Sefiedy
FEAME |

(15) IfE FHoel Teh AZIeh &TReh Z7H B Iied= erar & ot
Y fog A S ScaRad T #8d € |

(16) DNA ¥ o9 =foraiege AU 9T Sd € | S9!
e g ot | e B 8, fofrg 3 U BIa € |
T STIshH TUeH a1 VNTRs (Variable Number
Tandem Repeats) A € |

(17) Fnfm gT Ugek Sia o HME Sie A1 Fdi 3ol fhd
Sk

(3)

(4)

(5)

(6)

(7)

(8)

(9)

3rvrared uve

TR (dh U9

1. SAmE-
(31) SO O HY= R Fed Sfil hl He
() ST O = R F O i
(F) TEfora Torg S = R et U ki HE
() T 35 TOTE TR T S AT et S

2. TE H UW W A RS I @ en

TG -
(31) AR (F) e
(|) g () & faferm

3.  DNA fFrR fafén s enmeman g |
(37) DNA gRI goig Ufdepfa fFafor &
() DNA ! SeTIal § el st s oH o
(®) Tzt ot T =AFHAT % DNA TR o7 501
TRIEAE |
() STs H § IE e
4. ‘'Sreht’ e form faft & g o e off-
(1) TER EHROTH
(3) g S fafa 9
(9) FAtTd
(3) S a9
5. SANEdIHEdE-
(37) HITRTRT < STATTTER TaTed H STEeE URadH o,
(9) =If¥rh & A qered & TR T SN
e I,
(J)ITSreRT o Stagea | fhet off aRad =,
(7) fordt oft yopr ! fafaerar =t
6.  ScaRadd i fshan # STa TSI o1 gfawerad &t
SR EIA1 S Tl I8 el 8-
(31) e fore SeaRadd
() e
(|) ZisiteA
(7) gitarsi

7. STk e B U W ¥ -
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(37) T &I 64 HIEH 2. TERIFnsmEE?
() T &R 18 I 3. fogsafadasngne?
(9) B & 32 HIEA 4. SIFEMWY S R EAAE |
(%) TN &R 64 HISH 5. GO eI R EEed E |
8.  SEIfO HiH T W YT R < Hehell © - 6. HaSANadAfrdHedd?
(37) HITHE R 7. YOS tere feaf qeiie S eI & 2
() X-fReon gmr 8.  drac UNehed T TN eI § 2
(|) Tre-feRTeli g1 IRERCIED
(3) S HAFE Tl 1. ScafRad fd wed € 2 37 Afatero fafea |
JAfTeT It U9 2. TUREl H HCEATH aRedHl o forgd v IS |
1. A SHM U R T WEfad 7 YR 3. ’Ha S 9 o aR H foga o fatau
HTEr? 4. DNA R fifén qanien & sm H foer @ gaemy
2. VNTRsFEMIE? TSl Tk IR F1 HHART |
3. UH oroRen fSO® g ORGET % WHE 1 Wen # 5. Foln ¥ #n e 87 g 6 yuw Sig aad &
TRE I, SH RN FEAR | fermtor 8 gan sHep faarur ifsd |
4. SAfoRieH ford FRd €2 6. TV H AT TREdl o forgd v Shifsd |
5. ScedeH fRA FEdE? STTEAT: -
6. TWEFNEAIE? 1.(31)2.(])3.(F)4.(F)5.(F)6.(HF) 7.() 8. ()
7. B oI ki ohd STk - Ual kel Wil ohi off?
TR U

1.

ST S ol qRefd shifsr |

QaQ



