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Genetic Evaluation of EST-SSRs Derived from Gossypium herbaceum

YU Yu'?, WANG Zhi-Wei', FENG Chang-Hui', ZHANG Yan-Xin', LIN Zhong-Xu'', and
ZHANG Xian-Long'

(' National Key Laboratory of Crop Genetic Improvement, Huazhong Agricultural University, Wuhan 430070, Hubei; ? Cotton Institute, Xinjiang
Academy Agricultural and Reclamation Science, Shihezi 832000, Xinjiang, China)

Abstract: Gossypium herbaceum (A genome) is generally regarded as the most closely relative of the progenitor at subgenomes
of allotetraploid cotton, of which the evolution is necessary to study. In order to investigate the contribution of G herbaceum to
the tetraploid genome, EST-SSRs were isolated from 247 EST sequences of G herbaceum documented in GenBank.
Twenty-seven perfect SSRs were identified from twenty-five unique ESTs. These SSRs contained 1-6 bp nucleotide motifs with
high frequency for 2-bp and 3-bp nucleotide motifs. A total of 25 primers were developed and 22 of them could amplify 24 cotton
accessions including 7 diploids of A genome, 11 diploids of D genome and 6 allotetraploids of AD genome; only HAU217 could
specifically amplified A genome and the other 21 primers could amplified both A and D genomes. The number of polymorphic
fragments generated by each primer ranged from 1 to 9 with an average of 3.64. The PIC values ranged from 0.49 to 0.91 with an
average of 0.81. Among the 25 EST-SSR primers, six primers revealed polymorphism between Emian 22 and Pima 3-79, and
yielded seven polymorphic loci (five were codominant and two dominant) in the BC; [(Emian22 x Pima3-79) x Emian22] popula-
tion. Only HAU230b showed distorted segregation in the BC; population. Six polymorphic loci were integrated into six chromo-
somes of our interspecific BC; backbone genetic linkage map among which, four loci were mapped on four chromosomes of A

sub-genome (Chr. 6, 10, 11, 12), and two loci on two chromosomes of D sub-genome (Chr. 19 and 20).
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Table 1 24 cotton accessions used for primer evaluation

No. Accession Genome Cotton species
1 Anhuifuyangxinjidahua A, G. arboreum
2 Changshundaihuaxiaohua A, G. arboreum
3 3 Xiazaixiaohua 3 A, G. arboreum
4 Luodianguantianxiaomianhua A, G. arboreum
5 Huazhongziganzhongmian A, G. arboreum
6 Guizhouzhongmian A, G. arboreum
7 G. africanum A G. herbaceum
8 G. thurberi D, G. thurberi
9 G. trilobum Dy G. trilobum
10 G. gossypioides D¢ G. gossypioides
11 G. harknessii D»., G. harknessii
12 G. davidsonii Dig G. davidsonii
13 G. klotzschianum Ds G. klotzschianum
14 G. aridum Dy G. aridum
15 G. laxum Dy G. laxum
16 G. armourianum Dy, G. armourianum
17 G. raimondii Ds G. raimondii
18 G. lobatum D, G. lobatum
19 G. mustelinum (AD)4 G. mustelinum
20 G. darwinii (AD)s G. darwinii
21 22 Emian 22 (AD), G. hirsutum
22 TM-1 (AD), G. hirsutum
23 Pima 3-79 (AD), G. barbadense
24 Pima 90 (AD), G. barbadense
2 EST-SSR
Table 2 Characteristics of EST-SSR primers from G. herbaceum
. GenBank . SSR . Forward primer Reverse primer Product Tn
Primer GenBank accession SSR motif (5-3") (5-3) size (bp) ()
HAU206 CA994123,CA994072 (TC)10 CTGACCCTCCATCAATCTCT  TACCTTCTTTCGCATCATCA 248 56.8
HAU207 giggigzg’CA”més’ (TO)15 AGTTCTGCTTCCACTTCTGG  TGATGCCAATTCAAAAACAC 263 57.1
HAU208 CK640436 (ATAC)5 CACTTCACAACTCGTCCTTG  CCTCAGAAGGAGAAACTGGA 210 56.9
HAU209 CK640421 (TTAT)4 GCTTTTACCATCCACTGCTT ATAACAGGGGGTGATCTCAA 274 56.9
HAU210 CA994179 (AT)7 AGCTGTGGAGGTATGGAAGA TTATAACTTTGGGGGTTGGA 167 57.1
HAU211 CA994144 (TCA)S TGATGATATGCCTGAACCAG ATGCTTCCTTCGTATTGAGG 207 57.0
HAU212 CA994139 (A)25 AAAGTTCACTCCGGAAGTTCT GAGCAGATGATTCGACCTTT 262 57.0
HAU213 CA994139 (ACCA)4 GTTGGAGATGGGATTAGGTG TGGGAAGCCTITAGTTTTCAG 151 57.0
HAU214 CA994135 (ATA)S ATGATCTCCGAAATCTGGAA TTCATTGCTATCAAGCCAGA 299 57.1
HAU215 CA994115 (TAT)S CTGGTGCTGGAAGGTTAGTT CAAATGAAAATGAGCTGTGC 290 56.9
HAU216 CA994107 (TTC)6 CTCTAGAACTGACCGCCATT CTCTCCCGTCGTAATGTCTT 110 56.9
HAU217 CA994064 (ACAG)6 AACAGTTGGTAATCCGGAAA GCTTATTGCTTGTCATCACG 238 57.0
HAU218 CA994054 (TGA)S GCTGTTGTTAAACCCAAAGG CGGAATTATCAGGAGAGGAA 238 57.0
HAU219 CA994047 (AGA)5 CTTAAGCTCAAGGCATCCAT TACCGCACTCAAGTCAAGAA 226 57.1
HAU220 CA994042 (TG)7+(AG)12 CATGTGCATGTGTGTCTCTG  CATGTTTGAGGTGGAAACAA 287 57.0
HAU221 CA994039 (AG)10 TGCGTATACACCACAAGGTT CCATTTAATGCCAGTTGTGA 247 56.8
HAU222 CA994028 (GA)8 CAAGCAGATGAACAGTGAGG CGGCAATATAAGTGGTGACT 141 56.1
HAU223 CA994024 (GA)8 CAGGACAATCAAACCCTCTC TGATTTCATCTTGCACCATC 184 57.1
HAU224 CA994023 Eéii;A)er CGGATTAAATGGTCTCAACC TGACAGCGGTAAGTTGATTG 283 57.2
HAU225 CA994022 (ACA)5 GGTGCCGGATTTTAACTATG CGATCAGCCTTTGATTTCTT 153 57.1
HAU226 CA994021 (TGC)5 ATGGTGTTTGCAAAGATGTG AGTAAGCTTGGCGAATGAAA 297 57.3
HAU227 CA994001 (AC)9 CATGAACCTGAGCACACAAT TTATGGCATGAACAACTTGG 175 57.1
HAU228 CA993997 (AAAGGA)4 CCTTCTTGCTCACAGGAAAT CCATCAGCAAGCTTCTTTTT 244 57.1
HAU229 CA993996 (GA)11 ACTGATTAAGCCGGAGTTTG TTGTTCATTTCCCAGTTGTG 267 57.0
HAU230 CA993995 (ATT)13 TGAACTAGCTTGGCTGAATG CAGCATGGAAATCCTAATCC 210 56.9
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Fig. 1 Amplification of HAU216 in 24 cotton accessions
1~24: 1
The lane numbers of 24 accessions corresponded with the numbers given in Table 1.
3 EST-SSR PIC
Table 3 PIC value of EST-SSR primers from G. herbaceum
PIC PIC PIC PIC
Primer PIC value Primer PIC value Primer PIC value Primer PIC value
HAU206 0.76 HAU216 0.91 HAU219 0.71 HAU225 0.89
HAU207 0.86 HAU217 0.69 HAU220 0.84 HAU226 0.90
HAU208 0.82 HAU218 0.87 HAU221 0.88 HAU229 0.84
HAU209 0.76 HAU211 0.76 HAU222 0.85 HAU230 0.89
HAU210 0.87 HAU212 0.85 HAU223 0.85
HAU215 0.76 HAU213 0.49 HAU224 0.86
2.3 EST-SSR A 4 (Chr. 6 10 11
6 22 Pima3-79 , 12),2 D 2 (Chr.
BC, 7 .5 19 20) 2) HAU216 19 (D
,2 (HAU209 HAU211) , )
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Fig. 2 Distribution of 6 polymorphic loci in the interspecific BC; genetic linkage map

EST-SSR

EST-SSR markers from G. herbaceum were underlined.
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