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Screening and Positioning of Three Chromosome-specific BAC Clones in Gossypium
raimondii

QIN Qin%, LIU Fang’, GAN Yi-mei?2, WANG Chun-ying*, WANG Y u-hong*, CAI Xiao-yan', WANG kun-bo™
(1. Institute of Cotton Research Chinese Academy of Agricultural Sciences/ State Key Laboratory of Cotton Biology, Anyang,
455000, China; 2. The Institute of Tropical Bioscience and Biotechnology of Chinese Academy of Tropical Agricultural Sci-
ences / Key Laboratory of Biology and Genetic Resources of Tropical Crops, Ministry of Agriculture (China), Haikou, Hainan,
571101, China)

Abstract: We screened a bacterial artificial chromosome(BAC) library of Gossypium barbadense acc. Pima 90-53 to identify
chromosome-specific BAC clones. Using BAC-fluorescence in situ hybridization technology, we obtained three BAC clones
specific to chromosome D1, D2, and Ds10 of Gossypium raimondii, which could be used as cytological markers for those
three chromosomes. Comparative mapping of these three BACs between G. barbadense and in G. raimondii showed that these
three BAC clones could aso be used to identify chromosomes D01, D02, and D,10 in G. barbadense. The position of the BAC
clone 280G06 on chromosome 10 did not show colinearity between G. barbadense and G. raimondii, possibly because of chro-
mosomal rearrangement.

Key words: G. raimondii;individual chromosome; bacterial artificial chromosome(BA C); Fluorescence in situ hybridization (FI SH)
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(Fluorescence in situ hybridization, FISH) 4T 20
el 60 4EAK , SRl IR PREF 681l DNA H
P FVHIZHE DUEE S8R9, B FISH HoRRA
Wik Ji& | BT hh e FH SRR DL S S RS,
BT I B A AEA T SR AR SS & H
R E S B RMESE [T, BAC-FISH /2R HIHY)
FEPHZH K B Bt BAC (Bacterid artificial chromo-
some) vE A M IRET K FISH H A& | WARAS I 7 iR
T —MER, AR R RO S SO K R A 22 Fi
VEY ERDRE B ge mfk . Fefi)m b, F Rz
AN E S Bl AR S ST AR KR SCIGHR A 6
A D B A2 YL A A

AL % ] Wang S5E@5E H 09— Fifi Ho A
D W.4H %55 BAC 3afE, 3l 7E TR S ICHs A 22
S g EA EITPOBIR A RS, A 104
BAC Sl 1455, (HR AR D01,Dy02
1 D10 e ik E Y 34475+ BAC 73l 7E R 5¢
TEICH Z X gk ERET LU EESIE S Joik e
HIX 3 ARG R PRIHAR S g0 18 FH O A As 1%
3% b 4R 5 SSR(Simple sequence repeats) b
ic, JEId IS Pima 90-53 BAC U155 [H
PESERE 7R 5P [ A 22 3 24P e iR B3k
179G A 2 A ik ARy S | I B BT i 4
5 T I AR De01.De02 1 Ds10 % (144 % 5 BAC
SERE , AR S TR LA A a5t 1% 27 () IS 4 A LAl
Mk

1 MK E57%
1.1 SSR FRIZHIIESE

S5 T B AR R B 58 1 LA A S5 4% (G
barbadense, (AD),) , T S 12 AR M KL g5 4 Ds-3,
F G AP T [ 5 B 2B AR A T I (17 TR —
W), IEE T ML R B A AL ST BT ()
TR A ) W AR R A il Pima 90-53,
JIHERE, MASLE SR, PItRA YRR A
DNA HIgk 2 CTAB ILMEEE, IrFH SSR Arici
H Y u ZEHT Guo S50 i) il Vi (R AS A 5t 1
itk D WL AY 15 .2 51 10 S YLk i ik
Pric bt /2 1 56y e B A ME— AL
&, B2 2 A4 B R A SOR IR T SR LA Y
EST (Expressed sequence tag) 751, & i SSR

PRiC T ZAE TR S CAR LR 41 DNA it f7d-
4 H H{& PCR(Polymerase chain reaction) 52 )i/
R R FET A KA 2 I, Zhang S HE T
1.2 BAC XEMTHIE

Jir B9 BAC SCE R Pima 90-53 BAC
SCIE, B TRTAb AR R 2= VR ol B 9 5 e S e
hIR R B SR =4 PCR #:ik1T BAC XC
VI8 | 76 07 P 2 AT A AR, B KT
1) 384 & I 2R 7RS4 BAC SrlE Y 384 Bz I ik Ht
WK T & A 125 g-L A& R 1Y LB [ K 77 5
|, 37 CHpEI RG2S 7 R 25
TSRS WUE T 08 M a1, sk
Y SSR ARICAR IO A (1 1~ 384 i i 1Y ER.
TEFEIR ) AT (1 384 Berh 147 24 ATk
RE) 117 24 e R E TR PCR Y™
B FTA YT 2 %63 N M I i e L KRG
T, S5 e A5 B BHPE B e FAEU8 Sk T sk B B o 8 ATV
15 YL K T PCR by R BHPE PR S:  Beok
V%) B P B p o TR TR IR A T 125 gLt 51
FERIM LB AR FRIE [, PR s s 3R
i L i v O T k: DNA, FHAH B 19 SSR 5141
LR IE

P PCR J i s AT R 20 wl, H &4
DNA #i#z 1 wL, dNTPs(0.01 mol -L?) 1.5 pL, |
TS 14 (1x10° mol - L4 1 wL,Tag DNA B4
il ¢ i >4 0.025 U - pL, 10xReaction buffer 2.0
pl, KRN ARFANT 4 95 CHiZEE 10 min, SR )5
J& 94 CAE M 40,55 CiR k 40's, 72 CIEfH 1 min
2% 30 MEH, Fe S5 72 CCIEAH 6 min, 4 “CIR-FE .
1.3 DNA RE8I#IE

SO BT A ET 4390 R . 45S rDNA, D JE [ 4
2k Fr 5 BAC TEfE 150D24, §ifi ik Y Sk iy BH
BAC Tal, 540 D W4 15 2 51 10 54 (n,
%55 BAC Tl 48F11,78G20 Fl1 7801710, H:
1 45S rDNA T K I T 481 B I (Arabidopsis
thaliana) , F BN K2 Rz 2 . BAC 5L
P& 150D24 A —A5K D R FP & 2200 X SRR
AR EL TS, FHAE AR R (48 DU Fl D
WA ) L RIAREH T B iR 5 BAC Sl
AN R EE R R A B BRI SR A BHAE
BAC DNA Jii##[% Roche /A i BIO-Nick Trans-
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BTV (RIS AR 35 A% B3 D AN 145 2
SR 10 Sk ek A T 48 4~ SSR BRic, I
TERF AR PCR P % E  IR1G L 1
W1 A& E Y 19 4 SSR bric H T AR BAC
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AT IR 2438 , BEHE HH I 1 %55 LT b
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i o fK H H BAC ¢ [ 389K13,384104 Al
280G06, HAC B HI7E 100 kb L | (F 1), 7ER 1
AL TR S EE SR 31 BAC
i TE TR 52 1 AR AT 22 53 4 v A e (R L
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BAC 5 [ 53 Tl 7E T B A v X RE 77 A 5 e i 4258
T (OIS, I HIEE R D A Y
Je @R R BAC ol (L0 245 (5 9) 1R 1 4
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¢ 5 BAC S [ AT 43 SR R T 5 A DO,
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AR BAC Z A EAIXT I —2E , KAMA T A H
X 34 BAC sl AR gL (iR 5 BAC
R TR A Y (5 AR A AR g
23 R BAC EREESSESEREIKEHMN
EbB o #T

L) 45S rDNA D JE[K 2 % 22 k4% 5 BAC 78
P& 150D24 Fly o iy 5 BAC vl ik A #R4E
PATOCIRENI 2438, ENL 3455+ BAC FEREAE
A iR F RN E 53R 3-a,
BT YRR L[5 50 D 418 22k ks 5
BAC il 150024 43855, A0 T e o A S
MILT {655k 45STDNA 7 15, S5 5 MR
BAC w23 5", 1L 34> BAC FilE /il #h
P FXF R J R AR I, 150 10 55 oAk
5+ BAC Fif& 389K 13 F 280G06 {37 T- Y 1 {4 (%)
Wi, 2 S Y ARG S BAC ol 384104 1y T
ARG 220 X3k, Beoh 2 55 Y R AR
WA 19 45S rDNA 7 25,

x1 BHMERHM DOL, DO2 #1 D10 FtalkiE R BAC &
Table 1 Chromosome-specific BACs in chromosome D:01, D:02 and Ds10 of G. raimondii

Qe fhhi s SSR Hrid BAC 7l BAC Bl 2
Chromosomal number SSR marker BAC clone The length of BAC clone/ Kb
D501 HAUQ737 389K13 145
D502 NAU6416 384104 130
D510 HAU0590 280G06 120
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R THRSE 34~ BAC SR I TE I 5 B e
SEABICARYL A A0 B A S TR) , X6 A B AR
R T T ST, B 3-a LA SRS IGHR
QetafRRr 5 BAC 5ife (SRE[55) D 415 2%
Fi 5 BAC TLff 150D24 ( Yy (oA Py 0 i 40 (4 15
5 ) il 45S rDNA (He (AR A i i 21 (6055 ) M T
BB TE R ZFEICHA 2257241 1 DO1,D02
1 Ds10 ik 2252 M5 5, Bl 3-b DL 5%

G AR 5 BAC wule (SR (A5 ) A S A
Pt kR BAC Wb (L1055 ) MR A HETE
MR 225y 24 1 D01, D02 il D10 YL ik

AR WE S T A D01, D02 F D10
Pt iR BAC v 53 A T 5 A U iRk 1y
KR KR T S AR e (o Ay
BAC i i g (AR E 5 BAC T YL iR 1)
vt (FEl 3-a) , PRI I P A5 H 7 5 7 R L £ fAR e

aC: I FEEIAR DLO1,D02 Fl D10 L i fk4F 5+ BAC 3
ES B R AR 5 um,
a-C: the FISH images of 3 chromosome-specific BAC clones hybridized to mid-mitotic chromosomes in G. raimondii,

Bar=5 pm.

Ve AR TR SPE AR 220 BRI G bk b2 38 i i
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Fig. 1

Identification of 3 individual chromosomes in G. raimondii

BERERBLAEELE IR BAC REEBRIBFLARPHLEE LR EM
Fig. 2 The location of 3 chromosome-specific BAC clones of G. raimondii in the mid-mitotic

chromosome of G. barbadense
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Fig. 3 Comparative analysis of 3 chromosome-specific BAC clones location in G. raimondii and G. barbadense
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AR 5 BAC TE R AR I G (fA T iy B
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