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Tab. 1 Characterization of 20 SNP loci for Fenneropenaeus chinensis

SNP (5'-3" / /bp
contig and locus primer primer sequence(5'—3") T, product size
C3422-126-T>C C3422-126F1 GCCTTAAATAACTTGTAGATTCATAGGT 59 T 119
C3422-126RI AGGAAGAAAACTTTTTACACATTACATAG C 136
C3422-126F TAAGACATTTTAAGACCCTTTGTTTC Outer 198
C3422-126R CCATTGTTAAATGACAAGTTATATGG

C4413-277-T>C C4413-277F1 GCGTTTGAGACTGTTTTGTCTTTGGT 54 T 136
C4413-277RI TGCTTATCGTTCAACTTTTTATATATTGCG C 120
C4413-277F AATTTGTTTTTGTACATTGCTTTCCAAAA Outer 488
C4413-277R ACCTGACCCTGTATTTACAAAGAACCTG

C9863-273-G>C C9863-273FI GTCTGTTGGCCCTTGGAGGAGCGAGGGG 68 G 137
C9863-273RI GGTCACAGCATTGACTCCGTGGTCGTGGG C171
C9863-273F ACAGCCTCGTCTGCGTCCCTCCACTCGC Outer 251
C9863-273R CAATGGCCACACCAGGGCGCAAAAAACA

C11528-234-A>C C11528-234F1 ATAATAGGAACAAAAATAATACGAAGGGC 62 A 170
C11528-234RI CATCCCCTTTTCCTTTTCCTTTTCCT C 200
C11528-234F AAATCCTGATAAATACTCCCCAAGAGGT Outer 315
C11528-234R ACAGGCAGACAGACAGAAGGAAATAGAT

C14198-323-A>C C14198-323FI GTTCTTCCATTTTCCCTTTCACTTCTGC 60 A 134
C14198-323RI GAGAAGCGAGTTTGAAGCAAACCCTT C 108
C14198-323F TAATGAAAACTGTGGTCTTCTCAACGCA Outer 188
C14198-323R TTGAAACAGATGAAGAAATTGGAAGGGA

C18153-299-C>T C18153-299F1I TCCCTGTATGCCTCCGGTCGTACCACTTGC 68 C 194
C18153-299RI ACACCGTCACCAGAGTCGCAAACCGGA T 152
C18153-299F CCCCTCAACCCCAAGGCCAATCGTGAG Outer 289
C18153-299R CAGCGGTGGTGGTGAAGGAGTAGCCACG

C18153-524-T>C C18153-524F1 TTGCTACATCGCCCTTGACTTCGAGCGT 68 T 209
C18153-524R1 AGGAAGCAGCAGCAACATTCATCGCG C 169
C18153-524F CTCGATCTTGCTGGTCGTGATCTGACCC Outer 324
C18153-524R GCACCTCATGATGGAGTTGTGGACGGTT

C244-659-C>G C244-659FI1 GGACGCTGACTAGTTTGTCACCCTTGGGGC 68 C217
C244-659RI GGCTTCGCTGAGGGCTTGATCCACGC G 255
C244-659F GTAGGGGTTGATGGCGATGCAGAAGAGGC Outer 416
C244-659R ACTTATAAACCAGCGCCACCATGCCCGG

C6414-458-G>T C6414-458FI1 GTTCTGGCCATAAGCATCGCGACACTTGG 68 G 160
C6414-458RI AGGTGTCCGTTCCCATCGTGTCTGACGA T 215
C6414-458F AGGGTAGTTGGGACGGGCACAGCCGTAG Outer 318
C6414-458R TCCATCGATATTCCCGCTCAGGGTCACG

C6707-288-A>G C6707-288FI1 GAGATCACGAGCCAGCCTCTCGAACGCA 68 A 224
C6707-288RI GGGAGGAGGTCGTCGCCGAGAAGAGAGC G 162
C6707-288F TTTTCCACGACCTGGAAGCCTGCCACAA Outer 330

C6707-288R TGTCGTACGGCGTGCAAGCAGTCAGACC




1 Tab.1 continued

SNP (53" /bp
contig and locus primer primer sequence(5'—3") T, product size

C9258-329-C>G C9258-329FI1 TAAAAGGTTGGGCATTGGCTGCTGTTGC 68 C 207
C9258-329RI CAAGTTTCGAAGGCAGCTCACTTGGATGC G 144
C9258-329F GCTCGAGTCTCCACATGTCTGCTGAGCC Outer 294
C9258-329R CCTGATAACGCCCACGGAGCAGAACATT

C14418-530-C>A C14418-530FI CAGAGAGCGCTACTGAAACGGGACAAGCC 66 C242
C14418-530RI TGTTTGTCCCGTTTCAGTAGCGCTCCCT A 209
C14418-530F TAAGTGTTTTGCTTGGAGGGGGCCTTGC Outer 394
C14418-530R GCTGTCCATTCTCTGGCATCATTTCCCG

C17091-559-A>C C17901-559F1 TGAAAGCCCTAGTATGAAAAAAAAAGAA 61 A 259
C17901-559RI TCATAATGTCCAGTATCATATCACACTCTG C219
C17901-559F TACCTCAAGTGTTAAGTTGTCTCATTGTG Outer 420
C17901-559R AGTAAGAATGCCAATGTACACTCACTTG

C4698-355-C>T C4698-355F1 GAAACCCGTGTTAAGGAGGAGCAGCTTC 66 C 197
C4698-355RI ATACTGTTCACGGTACTCGGAGGCCCA T 231
C4698-355F GATTCCATGCAAGCTTCTCTCGAGGTTG Outer 373
C4698-355R GGTTGGTGAGGTTGTTGATCTGTTCACG

C5806-373-C>A C5806-373FI1 TTAACGATTGGGACGAAACTTGCGACGC 63 C 200
C5806-373RI AATGTAATCCCCCTTCTCTAAGCGGT A156
C5806-373F AGAAGAAGGATGCTCAGATTTGCGAGCT Outer 301
C5806-373R TGCACTTGTTCAGTGAGTAAACCAATCCAA

C12635-182-T>A C12635-182F1 AGCGGAAGATGACCTTGATGAAGAAGT 63 T179
C12635-182RI CTCATCAAGGTCATCTTCCTCCAATTTAT A 149
C12635-182F TGAAGGAATGGAAGATGACGATGAAGA Outer 271
C12635-182R TTCACTGTCTATTTCCACAGAACCATCG

C17838-344-T>C C17838-344F1 ACTTGCTTCCATGTGTTCTACTCATCTT 56 T 194
C17838-344RI GTATCAGCAGCAACAGATATACATGGAG C 237
C17838-344F CTTCTCTGAAGTTTCTAGGAAGTCGTCA Outer 375
C17838-344R TTTGACCTGACACTACAAATTATGGTCA

C17838-737-C>T C17838-737FI1 CATGAGCTTCATCGTATATAGGCAGTTC 56 C210
C17838-737RI AGAGACAAGGTAGATATCCCGACTGAAA T163
C17838-737F TTTGTACAAATTCTCCCTTAGATCCTGG Outer 317
C17838-737R TGGAGTCATGCCGAATAACTGTATAAAG

C18477-208-C>A C18477-208F1 TCAAGATGTTTTAGTGTACCATTTGTATC 58 C 183
C18477-208RI CTTGCCGTTTAGTTGGTTTACACCTT A 223
C18477-208F TGGAGTGAAGTGTTGGAAGATTACATAG Outer 351
C18477-208R GATGTTCATGAAACCCAAGGTAATAAAC

C929-994-A>G C929-994F1 ACAAGAAGAACCACGAGAGGATGCCGA 66 A 195
C929-994RI TCTTCTGCTGGAGCTTGTCGACCAGTTC G 280
C929-994F ATGCGTAAGGGTCTGGAGGTGTCTGTGA Outer 420

C929-994R

TCATGTCCGGCTCTTGTCGGCATTATAA
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Tab. 2 Analysis of polymorphism on 20 SNPs loci of Fenneropenaeus chinensis

SNP p SNP p

contig and locus Ne H, H. PIC contig and locus N, H, H. PIC

C3422-126-T>C 1.867 0.378 0.467 0.146 0.352 (C9258-329-C>G 1.478 0.329 0.410 0.373 0.269
C4413-277-T>C 1.490 0.368 0.325 0.249 0.259 C14418-530-C>A 1.516 0.347 0.326 0.562 0.287
C9863-273-G>C 1.127 0.136 0.119 0.702 0.145 17091-559-A>C 1.719 0.409 0.352 0.275 0.306
C11528-234-A>C 1.728 0.353 0.461 0.154 0.347 4698-355-C>T 1.993 0.607 0.492 0.293 0.372
C14198-323 -A>C 1.164 0.391 0.374 0.874 0.324 C5806-373-C>A 1.155 0.402 0.382 0.553 0.322
C18153-299-C>T 1.672 0.359 0.413 0.171 0.227 C12635-182-T>A 1.541 0.367 0.465 0.264 0.256
C18153-524-T>C 1.472 0.268 0.327 0.308 0.285 C17838-344-T>C 1.870 0.433 0.378 0.150 0.334
C244-659-C>G 1.705 0.467 0.342 0.285 0.331 C17838-737-C>T 1.980 0.501 0.492 0.970 0.373
C6414-458-G>T 1.826 0.368 0.474 0.259 0.350 C18477-208-C>A 1.748 0.346 0.208 0.254 0.281
C6707-288-A>G 1.250 0.237 0.203 0.525 0.204 C929-994-A>G 1.381 0.303 0.269 0.365 0.226
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Genotyping of SNP loci by ARMS-PCR.
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Tetra-primer amplification refractory mutation system-polymerase
chain reaction in SNP genotyping of shrimp Fenneropenaeus chinensis

ZHANG Jianyong" *°, WANG Qingyin®, WANG Weiji, MENG Xianhong®, KONG Jie’, ZHANG Quangqi'
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Abstract: Tetra-primer amplification refractory mutation system-polymerase chain reaction (Tetra-primer
ARMA-PCR) was introduced to investigate single nucleotide polymorphisms (SNPs) genotyping in Chinese
shrimp (Fenneropenaeus chinensis) and 80 putative SNPs loci were studied. Twenty out of the 80 SNP
tetra-primer ARMA-PCR primer sets were validated following touchdown profiles and the outer and the expected
inner bands were amplified. Homozygous and heterozygous were detected by agarose gel and the genotypes were
obtained. Polymorphism of these distinct loci was assessed using 30 individuals, and the results showed that the 20
loci were all polymorphic. The values of N, H,, H. and PIC varied from 1.127 to 1.993, from 0.136 to 0.607, from
0.119 to 0.492 and from 0.145 to 0.3730, respectively. The results indicated that tetra-primer ARMA-PCR is a
simple, rapid and efficient method for SNP genotyping which make it useful in a broad aspects of Fenneropenaeus
chinensis genetic and breeding studies.

Key words: single nucleotide polymorphisms (SNP); genotyping; Fenneropenaeus chinensis; tetra-primer
ARMA-PCR
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