Teerafel, e O @ EAy Wby

3 (Linkage, Crossing over and Chromosome map)

3.1. 7Re1e©! (Linkage):

eI f2pIore o7 FRET @R IR T8 @ T GBF (@S N Fehis @aew
F O MAST [Gg Al Ig0 @R | SRR, I Sl @ TEe Sraes 4 |
ISF G TN TN @FICNRN & o411 T 1 92 TR T erre Jers ol w4fiq wea 2B
forge FIERS el 2 | e fom areE e 3G FoR aTe Jge 2 A
b I T oI T GTN o szera fom Jfet (1=t 221 Qrele e esre 43l
e fGGRIE Teeeeid Aeiee 2iEe 02 01es GeF Y& T (Fac! orFs 41 IS
srRereiel el (IRl =W | W2es (G fFuae $91 siRaiss 2ee 5€@ (Linked character)
@R 21 SR QP TNETe WAy (2 43I GAERE Gt Wewy @ (Linkage
group) JfeT (P12 |

3.1.1.57%Te! I ToF i (Linkage versus Independent Assortment):

v foge (3.1) Warfes @ feraTe wog [Regm, seesel @i o [
AReeife yed tarr1 Bas o[ «ZE =iE @ @ qER o (A @I B) [@R =S
TGS AT, (SO T20F ATSHFCIETR FOFSL 52T (2 (A7 (A0 TAF A AT

| FFHC TS BN AP AYGT G (AB, Ab, aB I ab) B =1 RIS
TEERere o Y (A WIF B) A@FER TWENCS T2y (2 AE 1 AW o aen
TS Aere 4e7 amiA-gme 727 9dfie o [ 927 corw 2R o[ W@ g2 999
AFET TATERR B TI OF 92 G0l 27 9T Gd A& | (ot FAIgeT @ers
o BT Were W Al 02 o [ A o 2w @3 cwarst sfvgRe
A T B 2 e B oeT T (e g Fefeers W@k Rl @
R e
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(a) T 7 A S ol
75 fer Tew RSt
Jt =R ———y
gEEI Seouz)

A

(b) TR YA FATTS AT Yo Fewy
fome qeeifs
= B>—of wrifte
(i = D> 5 wrAbe

(c) Te*E ATl (AN AT e
N GFAOCS 701 ey fewa qeeifs

B
EXE ot s
b

QN

Cc

fo@: 3.1 ¥og faqy, sgaael Aie Aeifoq Ferwe: (A) ¥oF fqqTe A i< B fas
HF 7P FN'GNe AP Wi fe'2pe ANye TPoeeid 72 02 @ @
GACRINS AT A AN FAA LAQF W A9 HYf& MYF 1 (B) TAACIS A =+
B f& ate w'ee Aits Ol (e AeYfe wpd iy ee«eiae dtae 3
(C) =9 sizerere A @i B f&m fogu cvae #aeifes Feo 72 12 T
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3.1.2. S QYRS “@® (Methods for study of linkage):

YA AT RS AN WRA 91 =1 7 it bfas semarel wewe F91 &
ST Fre (T2 YRR 5@ TR ekl vas [eiSte e @re Aeeed T4 271 WM
o e ere AREwel AR (Sr8 AFIIT Fere fqol 9oe) JFFe b 43909 Y&
TS 1:1:1:1 SYATSS (2R TR | WECe & IR Were el e @e wsiey
TS NG Lo9F ASF & oI 1:1 Sg#ires ¢off i =1 (foa 3.1))1

aﬂ—qs HeFqe AABB x aabb
LAY AB/AB sib/ah

K, G (AB) L (ab)
AW 979 4F9 AB/ab  (fAwEges)
WA T AB/ab  x  aabb (TYTE Wered)
A. FoF fqqie cvas

Figaqery F & Aefeq g * el
(1) AB x ab AB/ab }3"1\2_6 Seafe 25
(i1) ab x ab ab/ab 25 i
(111) Ab x ab Ab/ab }W Rerafers 25
(iv) aB x ab aB/ab egfs 25

B. 5= AzAAeH (Fa©
Fi S F: & AT e Wl
AB x ab AB/ab
ab x ab ab/ab

(1)

(i1)
foq: 3.2 Y@ fEme wfs sefe 1 (A) afeat fem qrRT o @R 499
AT GUEAS AIZ FH (SfoAl T2(e FoF U (73311 (B) @feal
foF A GPee GN'ENe 99 $F (Ofoql 3200 AZANS! (YT |

‘ Zﬂ\g—q?ﬂeqr@‘ ?5(())

1. ®I5% &% (Sutton’s Hypothesis):

BOE 1903 YBe FATIEIEE ILPfed @3e @F faaq s I Tome
TR AteE G ey Ifes «s I o A TweeE @ afews
AT GNE OBt fgF & 329 @1 Norfzss e @vewE@s s 2
TANRIS AT I | TS SACe & FOAR 0 (@R AN STACEIE! ASEITS 2T
I Ao TR TwreEe 3G FoR @re JeE (2 A | B [$8 (98T 8
EEs ~_RrFhEe I WoRGR A4t i |
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2. (R0RA WIF AF6T IA A [THIT &5 (Bateson and Punnet’s
Coupling and Repulsion Hypothesis):

1906 4B (BT A< 2B IECIR R RIS (Sweet pea, Lathyrus odoratus) SI19®
AIF TR (A AT AN AR HEAS! A FTH I IS G SENF TF YA (Coupling)

T & AT X 36 A

BBLL l bbll

e T ] e B x A A (o]

BbLI l BbLI
! ] I 1)
S WNS|  Fayr Sy T qEA qel wwE  Fel gEa
4= 11 1 1 3
foa: 3.3 o1 ToIwIze e A]FIT T
et A= X el gIA
BBLL l bbll
St FrwEm I T¢ qRa (fa-wrzrerd)
BbLI bbll
" | | | |
mi?;%m et A= e qIA qel A9E I qFAA!
7 1 ] gl

fom: 3.4 fi01 THTAZT AAN GG} AFIT AT AN FATT FoAF |
ez afefes et s fior w63 2T qEE AT e9Fe Aewad [ (i)
Fffed], @E- TOF R OF @9F TS | To9 67 o9 %<t 751 A el 92 (ASS-B) AF
T T (TLCII-b)| WAL (F9F AT 7T %<t 61 ' AR (39 (2O{1-L) & gl
@9 (TSR] @3 FEF FTHOR FIYA AEA-79e (BBLL) FTHoRE A6IN2S dA© FAgon
FG-IIAT (bbll) NBINZF A TR AL oe] G (F;) QSEIE RAAR Fer-araat
FTHAYE ToIAZ A% | (T [LANT AT ofe) Tee Wore FA B2 @ SEnTs
RS w7re] FTe HiNeF[T T Te-Ae, T-gFa, JE-7ee A I6-FIAN FSh
A12fee IS QSEIE (IR o1eeeq Sreto! @ifest 11:1:1:31 58 e “2fes 9:3:3:11
(@O W AT 9 2N GAE) FIS TS AN 29T G612 (BbLIxbbll) A IS
RS Soe) *FqF FAFETS QGTAE AT-Tee, NA-FIAA, FEI-AA A Fe]-FIAA TS
ST #1f&feeT 7:1:1:7, G (e e wifeeT 1:1:1:11 fore T (e Fo7 [T
BICR YNGR D M CEE RISRRISIE R K e BE U C[- RS A S R E R CRUEISIE R R



90 Hod NZEN AARC - Ixfooy WF FRBAT QR
5@ *IoF<T T TgT A @ Ao
vRaels wfge | e bl ey ey
I RECS FOFSIA 7l {2 QIR TR |
(0= € MG A WY G
RERRE @ fae 7fe frg-ares oFt
e (eT-ArEet e #=1 oi Tel-g9ar1
AP 74 PrRee ~[eS! oge qre
fsata [eiE @R IAF  (Coupling)
¥, TRIce RER 7Y g7 @dfie @b
oo o =IW6T WMo Il (IS (I
TARR TE G/ @R (Te-gaRE
Femsr freg @ gEAAGT Wew, 5
(ST JE-ATET [ Mg o
ATl Preq) core Pires Were R
(Repulsion) ¥ @R TF (/T W<F
AEHT oI A el @ @Seees | FIR FRA/E AR T 339/ A
P AF TR oFe JIY ARGE fo@: 3.5 AN NRAT 7o Szt
@RifReT T e WA 1909 B
T =BG A IR O GG e @ENe Fees 2 A I W a9
feqb rere #AfReaife 2 F3A1 fam 761 @0 Qe @vee QAfece @ g FiZa
wog [ 271
3. I AN FACE 49t (Morgan’s Concept of Linkage):

1911 5% F9FA AT (Drosophila melanogester) S TS *<{rwl FE WIAN &t
I Y @ P O RSEe eipore Gl ARG 1o @@ @@ 1 (o6 o7
e @ e TENe 0F fGHEE AR @ER RS aee Ao
TANPIS AT | FETOR Y (8 QTWE AopiRfed “RER e aiweE
TNEAS AT FRre 1gs e A& rFs M QTFers! Q6! T AR FEIcE
SIS
3.1.3. eI OIS &3I4 o< BieE (Types and Examples of Linkage):

fom R e’ o @RIF esiFe 9 B el 13T ¥'9 2Iitd, @-
Tojef Sreeraret (fem e (e e wersyd seeraet (farm fRfasm c2iq)

(A) Vi‘“’i‘f ROl (Complete Linkage): #eifis e (Wild type)
E1RA (B) WF 7€ TS (v) FIFA NRI (BBvv) FI® IR (b) W el AfRges

{79 9990 /7% #iif} FH ]t /arae i

V] [V
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(V) T34 TRT (bbVV) A0 Tl T (O(F AT T[] 2FqF ABIREE TPl WS
PRI % Ae AR (BbVv) =1 @Al 22 9] 5[FaF ol AFT A© fo-wefefd
qie 7 I9F AF AF ARYS AZFE (bbyv) ATA Fearw T faoR wofey FFae A@
v 999 TSI (AREIE G I[N 92 RREEON NYE I 19d e WO Wi
WRIIGR e floa ety fsse «[rwR wawes [ gre agq wgfes qf2
21 MO OB AT FAAFCET GFBIE FPIRR (@ G| A 7 A S@gpt w2 2
2 fash wr7ey 5[ala I (202 |

seref Szt e el

e
o
o, >
&=

eS e g A
fo@: 3.6 7= SrzErere Wi W ZEeel |

(B) W‘f A&l (Incomplete Linkage): ¢imys s seetzre!
OEE ATSF FA T YA I8 @F A7 (CCSS) T (MG A% TR
FRET AF NOET (cess) IOS AT e WO AL Fo[©] S FRCACIR
CILIEe TRl qe @i A9 oge (CeSs) AN AfSA 2Aw qofey 299 HeFT
(CcSs) @1 fa-geedt Tl 3¢ @ IGRT ASTS (cess) CATTLTI @A e TBITE
S @ofey *[FTs I AL ¢RI AW S A 96% Lo1gF FY[& T A 2 4%
@ T e @R 93 ANFE FATE Q2GR PIRE @ @O oGy FIT AR
SGIERERT (96%) CINLree I8 «F ~fId ey v@ qo1 72wy (7 INEw (2’ |
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AEICe O’ Ge] YFRT WG (FEEANE (MGTS (4%) frerfess s fom f&fm
(AT I T AFSR (B 1® O W 12fRRq w17 ~Afqe) pfs wif<ez |

C‘ -C (‘ 5
g o “ X )
STeS s S
cs/cs cs/cs
T8/ ~Ifq7jef EREEC e aE
@ '
Cam Ac
3! js
CS/cs
T8l /#Afgef

Rm a'@W "”ﬁ"ﬁ_‘ <21 /BT

S! DS S ! Bs BT

ey crezrt fom fafamw czran

g A

CS/cs cs/cs Cs/cs cS/cs
8/ Ao qefR@/omBrar 8l /CE €°ﬁ@ﬂ/ﬂﬁ‘?ﬁ
4,020 4,035 149 152
8068 ' 301
tigs e T A& (‘fér-r R )
96.4% 3.6%

fo@ 3.7 QBB IMLFT evqS FFIY AIF HaNR A
FENFS 96.4% © HZANS! A 3.6% © &= Az
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3.1.4. 5= @NEy oM (Chromosome Theory of Linkage):
WO W% I (Morgan and Castle) TREANOR TGN oW SIA0IR(RE | @3
ToAMY AL (AHBPTR 27e-
a. e MY GRS GO GEICS A |
b. o TvaTe RS AFES Aftwere (R AE |
c. U AT TGS U7 [GAER FoFgOE OBl TR 2F1 AFTS! G AT 2F |
d. W fopR WS qEy (@R TE AR d9erel I T WIS A femse
TS Y F A AN Tl [ 2

e. RS (TR A ey QTR I TS T2 (7 AT SR
MRS

AN ¥FY (Significance of Linkage):

1. REAOIR FEET W@l ZPT FCE| TSI I P e bfq@ Ligs &y, Toenfo
TRM @fre S e G o Skge A |

2. NS FIA FIAN ARSI [FZA G51-T5{F a3 BT T2Ee 72T I7
(IS

3.2. & fafers <t #ff92aifS (Crossing Over):

ATFTH THEHNS AP TR (G ABIRRNT HGOIR TS AR IR
TATRINCEIRS Tge (& fReoTa Sorse 906 | ITNLe (F@e CS I cs o g qoe st
TGO AT | 93 TNEAeE wFe aye ATE 93 G FREAels ©Whe
fFeTCRCS | 68 (T AR @ 2 96% SITSCR ARG STFel WCR AP 4% SIo® e qeas
TS FMF-2WI (2 Cs A ¢S R 73 e tate 1 @312 2 e [ szl
e o=y e @SN A A0 7l 02 ot afesal oN wbes 32 361 | omRiee
T FYAR TGN AT FABT O G AIFA T TH (T TADTSF ATFece!
GO FEGT I (@1 2 1 7@ T26F “Arealfe 1 T T AR eI Ao TS
e RREER awes-1 3 cRfT we " I iy Fvew won
DO W At &} o R e aiferare fom Rfsmm 2t seeetfe @ =27
CATGITS TrIRSeT® FN2ereiel o< #AT9sife gt (fo@:1.20) (el (0= |
3.2.1.71925(1SF FE7@fS (Mechanism of Crossing over):

Aqeaifeq ~AfRTGAIG fFarfes @R oems aWEs-1 © W61 “[eifor Faies
oS Rl Mt a0t AT A1 |

1. ST (Synapsis): fwrfe @ fewm wmee-1 1 w2rfy wie
TAFA FASICEICE AT AT Q@[ TS | GTAE ATHHA A EARINE & AT 797
Q@R el FIABIS FIRAAR @I 9T TUEET @RI st (Bivalent) Qe 23 1
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2. @Y fRedeed (Duplication of Chromosome): b3~z
Igres TN (7oF W 2 | RS TN ATSIFCIER (AFRBT WAS Aty A
freifere (2 298 QeI qorE Grbed R F09 1 SEbveqer Shey 6F NEws e
(I =191 =Tifel A | 9T S JIRN TS =41 DIl weives 4E 27 M T
598Y (Tetrad) I 27 |

facaret IoER GHEER
M ava M) | N\
@ 0
~ Y TN/ ~ X/ ~
TAYH =q T ol @b
TN
15184 2. @N'EEs 3.fom fafearm 4 37194
faedieaa

fo@: 3.8 “qesifes srf=mfs )

3. o fRfFw It @FfRe ¥©9 (Crossing over): vg¥7 wwze woi
GFDERINT O PTEEs F61-30 0 | FoI-316 Pl AR 79 BF1 (x) MHibar 27 =i
3 FIEE @ 21 @fSq 92 FAEe TRt GrveneE Qe fTefFEs (Endonuclease)
NS #A16F 979 @9 Fere f=fol I ( Stern and Hotta, 1969)1 3 iz Qe @=ibes
FLICHT AT TON FAGT AT 7197 5 @I 91ZRITS M3 (Ligase) TN AR 979
QTS @ A ( Stern and Hotta, 1969)1 QTR Tofl TGRS 2o @@ 209
T TS o1 AMI-27I 27 |

4, AT (Terminalization): <o TEbEs Tore &GMa amE-2me @<F
foize SRS TRt o efe 27 WIF =02 #1tR FRe1 wifefs T | Pee wbeiE?
AT T FOF T S 2B (I (017 SIS A S |

o FEIGTRT (RS SR 32 02 (IR o R 27 #1171 Fee
MY e fofe Bl AReifos fofq awRe o I3 07, @ 9 sigefs, fa- off@esife
i I ARlfs |




el 2ieafs e TEEy WHba 95

@ 3.9 ARAfoT 89191 A- 9F Feals, B- fa-sResifs, c- 97 ARt

A19eafeq ©ie*¥ ( Significance of Crossing over):
GR Gofeeq AR ~Feife OB ARG AT 1 2RI [ AR ARl

PR GRS CFare A_esifeq Afgo e | oo sqesifes wiog [ S
IR

a.

¢ifs 27 oFRAT OBl 2q| T | HARfeT IR0 R[S TR TgA
AFGRME pRGe Ted (2 TR B FI |
AGRAfSR femtae @ @Nere (&S TiFiee Hfess (2 ACE G AN FCF |
Aeaifoq ITETO! A *OF YT A T FNETe A [FARIRT TH G

Ffq fifF)

Aeafeq ARTEIR 91 e SEFR A AoRGR AR e “fem a1 @wEse
Faow T A wiexe e 23 @RIE” |

Ao G CFac! Ao [eam ofit azed I AARefs e T=we
TG NS bfeas [ q618 wtforeia woes areq Sfen @< 2id 2
T3 “Nfq
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3.3. TSNS S T (Genetic Map of Chromosome):

TN TS fGAEN G5 e @BIE e 12 AF | YU TNTTS A 5! I YIS
forme Wer Afeeifes 219 961 @ qaes fomets o9 1 widie qag i il a9 sieeifes et
e A T 1 5T2e FAMS 73T ¢ T IS AL GOl (A TR I A AT G
e e o) B qd6ae TeRe A 91 @B SAfeTfes T99 esite fes FfRER
eI Wers Weeifs e (@Rl 21 @3 *@fow 1911 b® (AIHre §ICBTeCD (Sturtevant)
TN o T 2ge FMee | TR fPee el S difee @ 91 e [Ge 9w
figes Wrers @[ AReelfeq T | #qeafeq *osa 29 2wl WeawT @& fdy w1 =21
vo! foe ere sieesifes *fowal =9 1

, , 79 8 W< 5 WA 10 WEA

;%EE@???WWINEWGW N AN AN
ﬁ]@ﬁ@ A W% A 7% B 8% C 59 D 10% E

TAGIEET o EeERT Were

T gog A ARefs 211 T Ter 7%

@ IRRTe g o7 o o =W | o — )

i€ G309 FI2E (Chaisma) (AT | 15%

IREANE@EE  FOe FE0EER B | - E

qulE  EEhes @bl 9ot aiEelE 20%

0Ty qAGR ATS @R A | (L o P

& 779 JACAET  (Recombination) 30%

@I | TNEIR (FA IS A AT
OltF R[S (Frequency) AT

fo@: 3.10 AT roFal 299 eoTe fofe
oY @' fEqe a9z« b7

RIS (TR i o A C SR

ARQROR e fT87 I 1 AN Fwowe IRERel @z 20 9% 36 @eme I 2
e, A TETe FEEHE WY @R A ;b FETe FREWT A I &1 @A
@I 9B (@R 9! o AeRd Were @i ToR 2W, (sfed SR weie; & ws (F,) @l
WY W &Ffed  (Linkage) T WF WK YF A AFfex AR NG
(Recombinant) 2 | CTRAR, TF2E IO AFITOIO(F FIRGHT ALITS! Fod 27 |

PIEGAN % = 2 x TR TS %
TR TS % = 15 x TG %

T FAS qUE 58T (Tetrad) AB/ab T&'5I27E 7ol & #Fes (A < B)
e AW 30% FIRGH B 7, (S8 15% GATH 79 TG 2FTF (Recombinant) TF
(AB TIEJT ab) F IF! 85% Lo1gF A& Il Feetal oiFfoq 2|
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3.3.1. @ @oIgq 19! (Frequency of Crossing over):

NHANSF 29Fe (g GF TS & (Phenotype) T *Fd WAGS Afgs
T A FfF TR AR T G T T A9 Fee TAORT oFq! 29 TR
Af1 o TBIMZI (Sweet pea - Lathyrus odoratus) et /AT (BB/LL) e 3@/‘&3%1?
(bb/Il) Were eFed WH1E 2132 B (1528+106+117+381) fowae 223 B wgq e
(FeT/ET W FG/AE) (AR AR (106+117)1 AT G TW @ TS 10.4%
(223/2132 x 100) © @fee @eq A 99 A& (2feel| sifors TS t9s A& (Parental
type) T 89.6%| o, T R (/B WFE Fe/b) WF ([IF WFo (ATA/L A
TRARN/1) o s V=% T 10.4 W G |

€91 ASF, A, B, C, D OIF E 42 5 5i 7¢a1a fome @ werin w39 fofee <fa #est | 3
4l I A &< E &7 vBIF Aeq 2ieeaifoq *roaql 219 Abi253 (@ o v oifsy A femo=
W 0 31 ¥ 7€ (ore fam gore 901 @ 1R AR ST @ 1H @ A W B I Were
#q2oife ol 79 71 9efie A ©i< B & 7519 799 29 7 I G5 | forE B &6 A 9
11 7 I g QA1 AW C fGiEid B e #15® 8% #Aealf® Mg e A I wore
15% Al (T4 (T8 TAF A T 2@ 15 VI awe I3 AP 1 o cormed A fe D
T FMS 20% A4S (AL W< D & E T ANS 10% 21929 RIE D G o A 3 7=_1
20 WA VIR FITS Fifore IR0 e v 4717 e 771 @@ o1 39

3.3.2. VTR &R TH/ 9 (Construction of Genetic Map of
Chromosome):

@ AE FNETe A7 GEEs ake wwgE Ay $91 e faar a9
Q@M = @I @B eefor a9 ege S9N wihite (17 d@feE NN Ay
TGN AE ER G AR T sfee diFfes (Wild) o Te7f@f$® (Mutant) &ed
AMEre AFI ToI2. (FIFEIE AT THe AITS! RIS QTFAC A T2 (2 A G o5
Fif¥ TzeTs TA(BER (Linkage groups) MERel F91 271 TIF iz esF® T F91 «_0d
T2 TOT AEET eoiFe fofe I wefemn g fd w41 =2

A. 7ot R g 2N AT (Two Point Test Cross):

qER SN Gt o e e o<t 1ot feme rere 6! @ik woRT *rowdl 29
AN Ao 7 o T 21 TR AW AN GG 4T (F)) oieas @i fa-waredt
(Double recessive) (S TF AT I 21 2W® Rrgg vor [WWe [Reqe 43t w1 fome
@iz GO 7, EIAE 2% 1o e e aadt sieat @ 231 Swizad w3 AC/ac
faa F9 971 foees @ fa-aae’d ac/ac &R TS 19T TF MFId I W,
e, faor w7fey SFFS (F,) fom @iee (M2 ) qore @e’t &M (AC/ac) A 37%,
QSR & (ac/ac) AFT 37%, 24T & oS 2ot & (Ac/ac) AFT 13%, T fom
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FFRS TS & (aC/ac) 13% | 1% GO (13% T& Ac/ac & 13% T (aC/ac) -1
I9F TF TP GATTS TR GO (13+413) (R B (AR TA© TR FolF (!
GRS *OFN RIS T 26% (13+13)1 O A & C & 519 g 25 26 GBI/ |
5 GRoTRENTR SeTe MLREITS 1o Gee To w2y; e, fof s [ue e wore ed
AN F9 2

B. fof5t fa™E R &= AT (Three Point Test Cross):

fofasr e /g 71231 woes awdl oo fof ol fams wew A=k ees
QRS AW (A AW TS @AY Gy 2R (@i e famaedi amdt Heaw
ORI 2| BE T PO We) FF Ge § AN T AIYG RCe ot IR
3T 2 AFRE T (19T Td AMTF NS A B AT 6 AFE T TG AT 7Y |

(@e, 9IS @19 (ABC/abe) o1 fqa2@RIT (abe/abe) 2SI e e Ao
o) 2T o ST woTo fral 49919 =270

36% ABC/abc 9% Abc/abc 4% ABc/abc 1% AbC/abc

36% abc/abe 9% aBC/abc 4% abC/abc 1% aBc/abc

72% 09F AT 18% ATIF BINEr® 8% B &% C 1 Were 2% VB! e e
B! Tee wolq 9B Tee wTelq

A 9% B I WE[ 1Ay [ IR AN FFERE Tk TOF (951 A 7O TRk
TO{) FEAGH 21w F7 Ao, TR 18%+2% = 20% = 20 RBIAT 1 fSTF, A AF B TS
VIR TF 20 RGN | SITH, B W C I WS IY GRIAS I AFCEN TR «oq (451
qE oI TFieg TO{) A9 IR A, wdie 8%+2% = 10% = 10 (GFoxaa17 1 *fets, B @<
C & 7o Wers 19w & 10 GFoa=e 1 afeqn (a2l 5w (@ A W< ¢ I Mo 79w 20+10 =
30 CHIBRE |

3.3.3. &AW FH© O (ARl FIRFANR  (Factors Affecting the
Genetic Map):

Tee ToRT wowdl 79 Ay IR Twews fGAn 970 oge 9 )1 Tk TOwT
o4l 29 2fqmde! (Interference) TIF XTG4 (Coincidence) FIF a4l “fiafss =71

AfSqFTo! (Interference):

AFATS THLAT GRS (72 AW (@ GO FHEHS TSR FAoT A5 FRET
@ IR T FEe e efeqwmeed A T FE (Muller) TNT I@IfTFECH
2YCS 1911 DTS 2[NS o7 S| efsqmrel G ToRT “owql T [_ieoI
e (Inversely proportional)l T9% ¥ R( dfeqddel (@2 20 @WF V<9 A0 V¢
dfsqgee I AW 1 TGN @7 @9 e efoqgaeld *fee (@ (@@ 27 o®
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3T AIAOF] @eF (Coefficient of co-incidence) (@ 21 wete ot a9 @ISl AE
a9 |

] oo 0! SFP© TR TOINE 0
N BNT = I SIS e TORT %

afent dfegms = (1.0) =7, cofeq 7o @fer woR *Rirafre F2 @<
ARG A ¥ 7 1 @ Afoqwioe! S Wy cofoq Feiegss e AR 1 FALIBTT
T AATS 0 @< | § Were o9 T |

3.4. WifeT (FIT eI QS fGw THIS 2¥SFI (Genetic Mapping
by Somatic Cell Hybridization):

qNE WSS Y2 oFRT (P AW, @@ - MRE @ AE NN MRS
(FRENE FEApTe O 7o, 78 TaeRET (S@q o< fTxiq) frpae o @131 758 vo!
@@ @@ AEifeq MRS (@ET Were FeFe R AT 1 ooy Frest 5y s TR
7 SN (PO & (@ Gvee A ER FEed 9 ofifv 1 23R Agrs @=EE
o arTE TUEEe AR ER THo IR A AReTs T W G0 mRe @
A9l ORI e 7 oFe T

iRF (1T Y A=S (Major Steps in Somatic Cell Hybridization):

Wiz o fAafs ez Awsad 96IACe Aq29 FI2FF18 (Fibroblast) (1 @i faifag
BETR (PR =K1 =W 1 W8 Y2KS9S (F1¥F HAT (Hypoxanthine Aminopterine Thymine)
AN Aqre U4 W O A @Al IME 71 [E Ff9 990 (U@ ©12aR (Sedai virus)
@ T T @2 TfEw R R @R NGEFIe TR I | AIENRIE T8
@R [aifeg BeuT (@FRE #9e AFE 7271 O3 FIYFF (N MR @RI RS AT
@RI @R @A A, 5%
(FIFE GO AFS T G0 GBS RGeS -
32eF  @RGIEEAT  (Heterokaryon) FRITE 6o 1w
@ @O ERATETS AR =M
(FRAFAEE TS TAT [ e
OTVE G3E@S AT (@A (Hybrid
cells) FBR® 21 MFT @FAERTS
o @eNEE A W s
(R WRE Y2 GTE TACH A A
RS (MRS (IS O A EN G
e o[ iR e AW efers,
ffergaas isfe @R 3R =1, @ -
qEIYE RS | R @aye, g 2

A B

C nfes e @
fo@: 3.11. W2 o Fifag Wizs @Ee Aead




100 o T2 AAIRe - oy o FN[eHiR qrfe
R AF 3 R FUTEE AF QEHE T2 @0 @0 YR TGRS G AT
@R B =W @ @O TS I (@A @9 &S (Colony) 2 I 1 93
TRACERF (1 AL @I, @ - (51 &8 A (cell line A), (551 124 B, (541 #1124 C 2o |

e (IS BYFE DNA I 2, (A - 2999 &f@ (De novo) W< A&
Af @ (Salvage pathway)l 679 &fGT @Il DNA I ST IF IR 2hoN0Ky LT
9 Mo AfSToBRT (Aminopterine) AN ARy IFEE s AT 1 @3 PR
Fiaed G- 2Af@ats DNA FCHF T (@RI | WS B oferirs q349e9 ways A
&7 (Precursor) ¥ | €2 V2 AFIRF FH°[ 91 DNA TRETI TV FH°[ AT
AR PRI TEBF  AF, @ - ARWTCH FBT&@  (Thymidine kinase/TK) <
22 (GLARF-QMq  FeH2IDe  (GES  (Hypoxanthine-guanine phosphoribosyl
transferase/HGPRT) |

Qi — QiR «f5T (DNA T 2

HGPRT

A (EANRT—————— ZADMST Ufb® (DNA T =FF7)

o v 2Te S tk I TR afee (tk'tk) @I 2f©R_ hgprt+ § TR
afet (hgprt'hgprt’) AF | AT TR (Fqe AOQ th' I TYAN @fer (tk'tk’) o<
QO hgprt” I WA AT (hgprt hgprt) A1 W2T ot & the @ fAafag
Aot fod hgprt+ I FI9Ce FFIES DNA I QIR FH9F #91 DNA Ae®e 281 DNA
T ICEFA 2 I GBE@N AP (TGS g T (F1I 2 =7 |

TS (5 AR

B C D E

Wﬁ“‘_" 1 + - - + -
2 - + - -

3 + - - + -

4 - + + - -

5 + + + - -

AFRT TS 1 - + - + -
2 + - - + -

3 - - - + +
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of ST en 25 o GNee ¢ F fom ang o 9Ot @ [y sfame @z
A (5% M3TS 2T 1 R TS WL, B (551 &IZA® 2, 3 ©IF 4 TR TG @y, C (be
FBTS | O 3 7 GG SR WIF D (5% I2A® 19 WIF 1 72 TS W2 | TS L
Siferl el aite O 23S (P! 6 (@9 FIee QiR ER SEd QiR | SifedF 5 5
i Oite o @uew fSfer (1, 2 @ 3 T2) W @iz ol @2 tite @ A e
#BTS | R fore ©ite o €3 QiF (b #29® 3 TR O 5 7R el @iz 1 92 (e T
@ 2 T GUGTICEAR AR | 2 72 e (& 72 1, 3, 5) [ (@I 9ot fom AfF I,
sforE @it T A FfRQ Al @ 2 T FUENCE AF (FIG! (G FNaTS @R |\
P (@ 2 2 FAGICH D (55 FAl2q® AR | A3 #Aade 3 92 fo o fom 712 1 (Bre =g,
g fom 72 5 3re M1 RTg TS 7 2 T YOI (G ABTS | 9 2 72 o @y, sifew
29 | 7 oW uhl 2 T FuEws Gz | G, (e Eeee o [{rw S @ IEEs fom
QTP QTP THEHS T2 (R TR ©IF AN FfF 201

o e

A. IS 53 Teaq o4:

. WRS cFEe el (kT Gt TR-ereifes Suiegel

fierfeg @R Koems ams-1 3 @ wirs fom w217

e @A dTre TEs G T3 eFe I« Semmei?

GG faokFeq &lfsiel) FeolNq Seirecs! &7

o ToaIes e W 52

o1 AEINZT Fa7ehae AN AN AArSH! 52

TR TG O3 THRADC JUICe F61-Ff6 F919 Fo1© B @71 5790 foes wes

oo A 52

R O fefaq fes (@RT e TR AR [ 1 98 F91 272

9. faf @ Wzs Wies FeFaee & A4 92« F91 2?2

10. (I [FIAF 57S LLCE FHTARIES o7 «FF o &g Az e Torre
RIRERERG Y

R

®

Teq: (1). W& (2). ARSHA (3). §IWTSCT (4). Lathyrus odoratus (5). 1:1:1:1 (6).
7:1:1:7 (7) FIREH (8). FBI'FE (9). Hypoxanthine Aminopterine Thymine/HAT (10).
1903 57S 267 AT fRearare |
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