GENE MAPPING
. %— The Zebrafish Gene Map Defines Ancestral Vertebrate Chromosomes __
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e T R ¥ ik B/ &.C (Léc) . HTZL R Sh
(M tash) , BRFLAEFE WX (GEMwx) |, E8EE,

CSh/CSh X csh/csh

hd

CSh/csh X  csh/csh

hd

CSh/csh csh/csh Csh/csh cSh/ csh
4 032 4 035 149 152

o IR =
o[ (152+149) / (4032+4035+149+152) ]x100%= 3.6%
«C5Shz 889 EEE 53.6 cM.,
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wxSh/ Wash
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5 99]

wxSh/ wxsh

5 885

Wash/ Wash
*  wash/wxsh
l
wash/ wxsh WaSh/ wash
1 531 1 488

o THER F520%, Wx5Sh[E]HYEEE /920 cM.,
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Wx Sh C Wx C Sh
| ] 36
- 20 36> - 20 -
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e WxC/wxc X wxc/wxc
«WxC/wxc (2542) , wxc/wxc (2716) ,

e Wxc/wxc (739) , wxClwxc (717)
« ZHRFR 22%.
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= &M= RF c-sh:
—I\\\/)\JX %éﬂé: 2238 + 2198 +
+++/+++ X ¢ sh wx/csh wx, 672 + 662=5710,
EHE:
Fi: +++/Cc shwx, 98+107+39+19=263,
F, X ¢ sh wx /c sh wx: 263 / 6033 = 4.36%,
ER BN AR &R BRI = 4.36
F, B¢ 3k A 7Y S AR EL
R 2 238
c sh wx }ﬁ’é?ﬂpﬁ‘ 2 198 -I‘-I_gSh'WXI‘E_JEE%
T 98 1392 / 6033=23.07%,
= 23.07
+ sh X i I.[}';' EE%
+ + X 672
o Wl 662 RF c-wx:
o G e | 15 1539/6033=25.519%
+ sh * S +19 EE% = 2551
. ML 6 033 ALl RS R
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25.51

73 CH WxZIBI&RE T IR
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F, BC-F A9 Ak X 5 SRS TS T8
2 238
W AT i }?E‘:’E'ﬂ*' |
=(19+39) /6033 (GRS 2 198
=0. 96% S |k IJ.EEEI: 39
sh + 19

FE: BTF—1NER
PR EBE T K :
sEva- S vyl 1539 / 6033=25.51%,
F2ENAZ A FEEE= 25.51+2 X 0.96= 27.43
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HRIEIEEIRI=2EN (Three criteria)

O EFBEEZFEA (heterozygous)
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A B 5 it 2
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AT,
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AEE

FE[E

AZHRAE T

Seum Ay
MNEHNZE.

y -l'.J.-. L] Ol\\\ y ras

~0%1)50%.
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~

1215
50
%
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R E
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~

F AT EZ| A
£ é"LL, =

XA ZE N . ;'-IZTJ:I#J
FHEANASHEIT50%.

I
“ R FARE

X

X [B| EHE
PE{ALE)

K

v
3
roughoid eyes, ru 0.0~

veinlet veins, ve

Roughened eye, R 0-2
1.4

2.0

30/ Y

female sterile,
fs(3)G2

raisin eye, rai
javelin bristles, jv

sepia eyes, se
hairy body, h

eyes gone, eyg

slvra winas v

cubitus interruptus
veins, ci
grooveless scutellum, gvi
bent wings, bt
eyeless, ey

shaven bristles, sv
sparkling eyes, spa

Four products of meiosis

Nonrecombinant

prisnssioital El:D
Recombinant -y
chromosome CL

Recombinant
chromosome

‘ a B

Nonrecombinant ~o 2 b
chromosome G HIRED

= = —gy =t

Deita veins, DI

Hairless bristles, H
ebony body, e

cardinal eyes, cd
obtuse wing, obt

mahogany eyes, mah
rough eyes, ro

suppression of purple, su-pr
claret eyes, ca

Minute bristles, M(3)g




ft 2 4ZE$iEF (linkage group) ?

fi T —3F Bl R 3 ek Lay P A B 644
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= B L 16
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Recombination rate (cM MB™1)
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REMFLE=NERE 8 & EVIIRAVE LU R FEE

PRI ERAYSEIR, EflTe:
4.36 23.07

ik -

C Sh Wx
JHIPWATHAZZ . 23.07% x 4.36% = 1.0%),
A SERRNAZHE H B 0.96%,
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5 (interference) : &% —IXBAZMET, HEBT

Y 4

A[E] & E —IXZ AU S B HIR

Possible gene orders Double recombinant chromatids

THE
AMERICAN NATURALIBT

TPHEEHERIEESE
ﬂﬁ)ﬁﬂwsfﬁﬁ%

EREPIREFH DR

(Muller, American
Naturalist, 1916)




A B C

g s e K X

F & %3 (coefficient of coincidence, ¢) : SRR

& 5 30 5 A He g AL

«4\ S\
I|

A& ZRZH(C) = (SEFRMBZHE) / GEIR A IRIE)

3% (negative interference) : & 2%k F1, %

— R AR RN T R B I REIG T .
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et ik (chromosomal interference) : &4k A
AR Kz BT,

vtm B {ATF35 (chromatid interference) : B35 Z AT 2,
RABEF IR TR S e iRk, FERfE e
WAKE W) —RE R A TR CIEh sk 3 & 34K 69 3
e,

HBE, B— O

3&5@5@“5@“@2 2 A 2- 3RS e
A1 - 5 ‘ B. 1-3=4 XA #i
4, JTE ﬁﬂ;gz O C. 2- 4= He
XHxBETIS ¢ A B C D D- 1= 4P
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AN

% Recombinant chromatids

a1
o
1

40 |

30 |-

N
o
|

CpHSE, WD, (EEE

10

20 30 40 50 60 70 80
Map distance (Map units)
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PR EE BRI K ERE TS RTEIER

20219F10H1H, Frontiers in Plant ScienceER B EZF1E

k3R T T alFIAFIREBEZIA S {FRIRR /T “Concurrent
Disruption of Genetic Interference and Increase of Genetic

Recombination Frequency in Hybrid Rice Using
CRISPR/Cas9” HIHHRIEN . 1ZARFIFERmERARRIZ
ﬁam*&’\ﬂﬂf%’gé{m:y&mﬁ EiH TREE, EIZSEI

EETF TR EERIEEEEMFAIEIN, 7K
%EF R REFFIEEZSFERIERE T SR0R1E,

— W RBINHITRHAN R TEE DT A RERPIEEER
»fﬁ HigE 71580, SIREELAEHSRKBERRSE3.38Z

. SAEINIZE, EE—RERRIES BEIEWEEL:FHEEI’Jﬁr JUFRENTO,
%H REVPFRZ N FHMRERTE R, RERIEKEREE SR

eSS N SR TF PRI, Lo, 1¢Eﬂ9ﬁ1§73%']ﬁﬁ%liﬂﬁiﬁ?§7kﬂﬁ)§
E%:%i%&\ SSUMHERRE. REEMIEREH T — M ECRE

40 EP IJ.ljt%_i._ aErFF b
ML=
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H2LEEEFRE (Genetic marker) ?

IEETEESAER . ShERE— . &
ANEFERE. EERER R SR

i = \

R T
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*8-2 RATEMEEEMNERAIRD

brid e SCHI FH

T AR AP R AR S (PGP TE) o I TS /R Mg S 2 R ER, ZRECRE
Zetk | ARGEAT RE A HAE FHANERBERON 5 m) , AZSBi LR it — A R AR
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Figure 1. Long-Range Restriction Map of the
HD Candidate Region
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