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Abstract; A total of 4507 SSRs distributed in 4039 transcript sequences were identified from 73515 unigenes
in Gossypium hirsutum shoot tip transcriptome. The frequency of unigene sequences containing SSR was 5. 5% and
the number of SSRs was significantly higher in non-coding regions than that in coding regions (2853/1654 ). The
SSR repeat motifs dominated by trinucleotide repeats(51.03% ) ,among which AAG/CTT(20.08% ) accounted for
the highest proportion. Dinucleotide repeats motifs(28. 76% ) were the next,and AG/CT(55.47% ) were the domi-
nant type. Using primers batch design software, 1569 pairs of genic-SSR primers were developed. Preliminary evalu-
ation was conducted on four Gossypium species, TM-1( Gossypium hirsutum L. ) ,3-79 (G. barbadense L. ) ,G. herba-
ceum L. var. africanum and G. raimondii Ulbrich. A total of 1117 primer pairs amplified stable bands and the ampli-
fication rate was 71. 2% . Six hundred and fifty pairs of primers were randomly selected and further screened in 13

accessions of five cotton species( plus G. arboreum L. ). Eighty-three of these primers could amplify special bands,
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the PIC value ranged from 0. 121 to 0. 648, with an average of 0. 422. Eighty pairs of primers displayed polymor-

phisms within G. hirsutum ,and the average PIC value was 0. 336. Five among the 83 genic-SSR primer pairs which

distinctly revealed polymorphism between the laboratory mapping parents of Lumianyan22 and Luyuan343 were se-

lected and carried on linkage analysis, four of the SSRs were successfully integrated into intraspecific genetic linkage

map previously constructed in our lab. The results enriched the quantity of cotton genus genic-SSR for mapping and

association analysis and related research on cotton species.
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Table 1 Cotton varieties and wild species for SSR analysis

s MR 4
No. Accession Species

1 T™M-1 G. hirsutum
2 Coker312 G. hirsutum
3 Acala SJ-5 G. hirsutum
4 R 12 5 G. hirsutum
5 PR AT 10 5 G. hirsutum
6 Rt 22 G. hirsutum
7 5343 G. hirsutum
8 3-79 G. barbadense
9 7124 G. barbadense
10 B 2555 e G. barbadense
11 AR5 G. arboreum
12 LGE[ PTG G. herbaceum
13 ST AR G. raimondii
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i 1 RNAprep Pure fH % & RNA $2 Uik 7 &
(TIANGEN) #2105 ~6 H B 22041 41 9
RNA, H % % 3857 & PrimeScript™ RT reagent
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Mb, F] % 4: MISA F1 SSR Locator £F 4% i} 4507 4~
SSR i 5, 31 T 4039 455 A4, ol i 1
LA L SSR S A TN 113 55(2.79% ),
genic-SSR M BURF N 5. 5% 145 12.9 kb I 1
A~ SSR,
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4507 A~ SSR i g, =X R o5 3 Ty, HROE
THRETFER, 40 Bk 51.03% F128.76% ; . = P4,
H AR E WA FRESR, 75 L AG/CT,
AAG/CTT . TAAA/TTTA , CCGAA/TTCGG , TGCTCC/
GGAGCA KM% (K 1,%2), 2 ~10 bp A4 Fh
HEEILITHY SSR B H iR K AE 25 Fh IS A v (1) £ 3
S G Ry Nk 2 Fos, Hrb 2 ~6 bp 4 H R
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Fig.1 The genic-SSR distribution on different repeat motifs
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Table 2 Occurrence frequency of differentgenic-SSR motifs of G. hirsutum shoot apex in transcriptome

GiV-E STyl Him WA (% ) 5 22 1% 1 02 PR C B i R
Repeat type Number Frequency Number and frequency of maximum repeat motif
T #FF# Dinucleotide repeats 1296 28.76 AG/CT  (719,55.47% )

=R Trinucleotide repeats 2300 51.03 AAG/CTT(462,20. 08% )

DU R Tetranucleotide repeats 375 8.32 TAAA/TTTA  (49,13.01% )
FLAFFBR Pentanucleotide repeats 194 4.30 CCGAA/TTCGG  (11,5.67% )
AR Hexanucletide repeats 196 4.35 TGCTCC/GGAGCA  (8,4.08% )
LA R Heptanucletide repeats 110 2.44 CGTATAC/GTATACG (8,7.27%)
J\EAFR Octanucletide repeats 10 0.22 AAAAAAGA/TCTTTTTT (2,20%)
JUAHE TR Nonanucletide repeats 23 0.51 TGCTGTTGC/GCAACAGCA  (11,47.83% )
F#%1F R Decanucletide repeats 3 0.07 CGGCCACCGT/ACGGTGGCCG  (1,33.33% )
ST Total 4507 100 -

2.1.3 SSRR7EREMiBZERFERARMBX P
DA R AR 2R R EL SR Ty 8, 73518 4%
Unigene J741 J) i 1 B8 5 Dy, v G 03000 1 G £ A
(CDS) W JFH A 56619 %%, /5 77.01% , K%
4507 4~ SSR A s, He o7 FAE G5 X (A 2853 1,
LT ImAGIX Y SSR AL s fUA 1654 4>, AEGiA% X SSR

BRI e i B DX 1R 72, 5% A6 L DR i IXH e
R e e — AT PR EE W SSR A 8 1127 4,
i B X () 68. 14% , — RIS 17. 83% ; 7F
Rt X AR £ 19 SSR A T IR A KLt
M= EZ ST, Kb =1 R E S oo
TEHRERIEITL6.03% (£3),



4 3] 3]

FHAE T Rl AR 25058 LT 1) genic-SSR FRiC Y FF & 5 PEM

819

*3 MR ERERANEORBEMIEHDX P SSR M5 HIAE

Table 3 Occurrence frequency of SSR in protein coding regions and non- coding regions in G. hirsutum shoot tip transcrip-

tome
e 4% [X. Protein- coding region JEZRTS X Non-coding region
iif?;;ﬂ SSR $i it A (%) SSR #Chit HAH(% )
No. of SSR Percentage No. of SSR Percentage
ZHAFHR Dinucleotide repeats 295 17.83 1001 35.08
Z KR Trinucleotide repeats 1127 68. 14 1173 41.11
VURZH TR Tetranucleotide repeats 74 4.47 301 10. 55
FAEH R Pentanucleotide repeats 32 1.94 162 5.68
AR Hexanucletide repeats 82 4.96 114 3.99
£ E+ R From Hepta-to Decanucletide repeats 44 2.66 102 3.58
ST Total 1654 2853
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FEIE I 4 A [l AR A b B AR PE AT KL Tm-1
( G. hirsutum) 3-79( G. barbadense) 77 B CH (6.
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B RGP TR RN . Hor 1117 X519 hE
ICENTE 4 3 REZ IR 3 g T FS0E 4500, 514
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B YRRy 88. 5% 3650 X4 | Y7 54 FCAR A BT
FER AR TP REA RIS . K 650 PRI LA
FEFEDR B Ak i 067 B AT R 430 252 ASFRic i T4

g X 398 Mhric i F AR gt X ; Horfr 241 A7
L R G DX A BT AR T S R AR e
FaER &, MR 95.6% , TEAFgSIX A
270 ANFRICRETE T 5 A AR AT 2l 1 il A
" H 67.8%

3R 650 XF 51 4, 83 XFAE 13 15 A kL 22 8] £F
T RES ZEEN12.8% . LZENEVFH 455
7~ 13 A AR PIC {H7E M8 R 0. 121 ~0. 648, F-1
PIC {EHR 0. 422, Horr 5 A K3 ] (4 °F- 34 PIC B
0. 424 , B b 1y T il b A 55 785 S AR ] (4734 PIC (B
(0.395) , AR A YA PIC 1H.(0. 336) 1 T-i B A
FNEY PIC (B (0. 282) o I FHAS [RIAS Fh A0 it Fh PPAf
83 X SSR 5 |¥yi, 7E i & KA N KA 23 X5 Wi
YU 22 A (R 4) , PIC fHZZ 1R 0. 106 ~
0.477, 1 HA 3 XF SSR 51 W7E 7 1y bk AR £4 4}
EZEZY i
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Table 4 PIC-value of partial polymorphic primers amplified with cotton materials
ElL7E2 13 3tk i AR AP A T B AR N i A 5 ¥ B A Ao ) 5 YR 1]
Primer name 13 cotton materials G. hirsutum G. barbadense G. hirsutum and G. barbadense Among five species
SCRC0027 0. 450 0.319 0. 255 0. 300 0. 435
SCRC0033 0. 331 0.225 0.318 0.337 0. 375
SCRC0052 0. 648 0.162 0. 477 0. 642 0.673
SCRC0056 0. 587 0. 441 0. 106 0. 561 0. 535
SCRC0082 0.121 0.219 0. 382 0. 300 0.311
SCRCO0100 0.451 0. 403 0. 382 0. 456 0. 435
SCRCO119 0.339 0.299 0.318 0. 305 0. 125
SCRCO135 0.412 0.427 0.212 0.428 0.224
SCRC0208 0.434 0.376 0.318 0. 402 0. 462
SCRC0219 0.329 0. 205 0.259 0.234 0. 375
SCRC0240 0. 350 0. 402 0.259 0. 403 0. 375
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Primer name 13 cotton materials G. hirsutum G. barbadense G. hirsutum and G. barbadense Among five species
SCRC0262 0. 555 0.564 0.424 0.595 0.391
SCRC0291 0. 355 0. 403 0.424 0.374 0. 400
SCRC0371 0. 428 0. 455 0.212 0.435 0.224
SCRC0584 0.526 0. 455 0.212 0.536 0.391
SCRC0633 0. 469 0.299 0. 255 0.337 0. 587
SCRC0878 0. 588 0.592 0. 106 0.584 0. 558
SCRC0970 0.342 0. 168 0. 106 0. 167 0.417
SCRC1005 0. 365 0.336 0.423 0.370 0.324
SCRC1006 0.240 0. 150 0.259 0.370 0.393
SCRC1022 0.502 0. 403 0. 255 0.399 0. 587
SCRC1024 0. 508 0.282 0.318 0.387 0. 587
SCRC1327 0. 387 0.137 0.212 0. 167 0. 558
FH5{EH Mean 0.422 0.336 0.282 0.395 0.424

2.4 [EHRTAIEEEEN S SESTREAE
T ENM
5 X genic-SSR 5| # SCRC0056, SCRCO371 .
SCRC0584 . SCRC0878 SCRC1022 7 [ifi HuAf i b £

I I

flF 22 FIE I 343 Z [ A7 AE W s 2257 (181 2) . R
5 X ZATET 1Yo Hr (BB 22 x & )5 343 ) AL A
SRR D LAY 4 ASFRic kD i B 2 3 L
Ay BIELE T Chr. 16 (Chr. 23 Chr. 18 F1 Chr. 2( &1 3) ,
v

\%

400 bp
300 bp

200 bp
160 bp
120 bp
100 bp

M 1 2 1 2 1 2 1 2 1 2
M: Marker(20bp DNA Ladder TAKARA); 5%$5|47: SCRC056( [ ), SCRC371(1), SCRC584(1ll), SCRC878(IV). SCR1022C(V);
1. Bfap2; 2. &JF343

M: Marker(20bp DNA Ladder TAKARA), 5 pairs of primers:SCRC056( [ ), SCRC371(1l'), SCRC584(1ll), SCRC878(IV), and SCR1022C( V),
1: Lumianyan22, 2: Luyuan343

B2 5xi5|¥MEERH 22 MEHR 343 LAy K E
Fig.2 PCR results of five primer pairs amplified with Lumianyan22 and Luyuan343

Chr.16(D7) Chr.23(D9) Chr.18(D13) Chr.2(A2)
13.6 17 HAU2494 15.5 r CGR5631 52.0 yy NAU3589 0
16.6 1+ CGR5392 52.7 1] SHIN1403 31.6 11 SHIN1584
15.4 { BNL2734 130l HAULISS
19.5 11 SCRCI022 632 SCRCO371 '] 11 e
20.4 {f SCRC0056
24.4 4+ HAU2017  78.4 1} CGR5021
24.4 Y CGR6280 27.3 4 PGML2989  87.8 U CIR221 42.5 4 SCRC0878

3 4B AM genic-SSR FRIBFEL B R EAL

Fig.3 Preliminary chromosome mapping of 4 polymorphic markers



4 3] 3]

PHAS : HE T Bl AR 252 5% SR AL)F 51 genic-SSR FRiC i IT & S51FAN 821

3 it

genic- SSR HA Fp TR A B ORI B 05, A
WA A T ) T Y0 2R 2 s A% [ e Ao
SOFRINE i A T P S =Bl 7 NNV ST a2
SRAEAE AW LR S K32 88 genic-SSR 24 T
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B 2 D BULFRRF A P 9 EST-SSR DL 4%
HRRERE R EZARA ) AP AR T 2 ~ 10
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HoAR SR CARS 2 (AAG) n S R =
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B G T YOG il bR A 53 20 2 1 G L IX NI
T IX SSR Ao 5 1 43 A A5 LR AT A B, S R R, &
P HH 1Y) 4507 A~ SSR o7 i, A7 2853 AL TR Zw
XA 1654 LTS IX, A7 F9E 4 fid X SSR 1)
B s X 5 72.5% , X —45 R 5 5B (Ca-
mellia sinensis L. ) 1655 5 i TR ¥ 9 3 84010
FEAR A X, 7 ) 4L G B IX 310 T 55 e 10 i
TRT R AR5 X A 258 A0 AT 756 R 4 1 X
Hb BT i s 1) S AT IR EE A 1 4 Fhmac, 7E
FE Gt X B 22 AR i o A A R E A A
U =T IR oo, Horh =T e 8 2 F T
o EHREEFICE 6.03% |, J5 [F 2 4 i X =B
R Tt = A R ALK, UL S B A5 X =A%
PR T A ST B R d s, AE S TR E A GRS
T 5 AR A48 >

AWFTEAR Y 4039 5B SA T HI 5 W 4
ePCR Jifi & Z J5 3R 15 T 1569 Xt Hr Y genic-SSR 5]

Yy, FERG AR (Tm-1) A (3-79) B SFEICAT
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