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DEVELOPMENT OF SNP MARKERS AND PARENTAGE ASSIGNMENT TECHNIQUES
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Abstract

Wild populations of P. penicillatus have declined dramatically in recent years due to overfishing, marine environmental

Penaeus penicillatus is an essential marine economic shrimp in the southeastern coastal regions of China.

pollution, and other causes. Since 1980, China has initiated numerous stock-enhancing programs for P. penicillatus to
replenish natural resources and improve population structure. However, no efficient evaluation method is available at
present. SNP (single nucleotide polymorphism) markers were developed by De novo genome sequencing and resequencing
in P. penicillatus, and parentage assignment techniques were established for P. penicillatus. Results show that the genome
size of P. penicillatus is 1 335.76 Mb, GC (guanine cytosine) content is 40.86%, and the assembly of the genome contigs
N50 reaches 1 221 bp. The whole-genome sequencing and SNP marker discovery were performed using the assembled P.
penicillatus genome as the reference genome, yielding a total of 12 579 780 original SNP markers. Through screening,
optimization, and model selection, a parentage assignment technique was developed for P. penicillatus based on 192 SNP
markers, by which a parentage assignment rate of 100% with 95% confidence was achieved. This study offered a reference
for future evaluation on the stock-enhancing effects for P. penicillatus.
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