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Fig. 1 Electrophoresis of PCR products using four pairs of primers
Female. M ff1; Male. #:ff1; M. DL2000 DNA marker, [ F i 257354100 25071500 bp
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Fig. 2 Electrophoresis of duplex PCR products using ST2 and 12S rRNA primers
Female. i ff1; Male. # 51 ; M. DL2000 DNA marker, H T il 4% 43 5 410081250 bp
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Fig. 3  Electrophoresis of duplex PCR products using ST2 and 12S rRNA primers in female and male samples
Female. M ff1; Male. i ff1; M. DL2000 DNA Marker, [ T ifi 2% 23 71 410041250 bp
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Fig. 4 Non-denaturing PAGE electrophoresis of duplex PCR products using ST2 and 12S rRNA primers in female and male samples
Female. M ff1; Male. #ff; M. 100 bp DNA Marker, F T i _E 454543 129100, 20041300 bp
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CHARACTERIZATION OF SEX-SPECIFIC MARKER
IN HUCHO TAIMEN (PALLAS)

TONG Guang-Xiang', TANG Guo-Pan’, XU Wei', ZHANG Yong-Quang', YIN Jia-Sheng' and KUANG You-Yi'

(1. Key Open Laboratory of Cold Water Fish Germplasm Resource and Breeding of Heilongjiang Province, Heilongjiang River
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China; 2. College of Animal Science and
Technology, Henan University of Animal Husbandry and Economy, Zhengzhou 450046, China)

Abstract: Hucho taimen belongs to Salmoniformes, Salmonidae, and Hucho. It is one of the rare and precious cold-wa-
ter fishes with rapid growth, strong disease resistance, and high nutritional value. Due to dramatically declined re-
sources from the 1950s, it has been listed in the China Red Data Book of Endangered Species-Pisces since 1998 and has
also been recorded as vulnerable species in the [UCN Red List of Threatened Species. For the conservation and exploi-
tation of this precious fish, researchers successfully carried out an artificial propagation program and established culti-
vation technology. Given its unique and superior characteristics, taimen has become an excellent aquaculture species
and cultured around China since 2003. Despite the conversation or aquaculture of taimen, the central issue is how to
produce high-quality eggs and larvae. However, it is difficult to distinguish the male and female individuals by morpho-
logy, especially in young fish, which hindered the selection of high-quality parents for propagation, it is essential to de-
velop a simple method to efficiently characterize the male and female taimen. Sex-specific molecular markers could be
satisfied with the requirement. Sex-specific markers are an essential tool for mono-sexual fish cultivation, optimization
of sex ratio of broodstock, and sex-controlled breeding. To identify sex-specific markers in Hucho taimen, the sex-re-
lated candidate sequences were obtained by alignment of the draft genome of Hucho taimen against the Y chromosome
of rainbow trout (Oncorhynchus mykiss). Three pairs of primers were designed based on this candidate sequence to
characterize the sex-specific markers. The results indicated that one pair of primers (ST2) might be the male-specific
marker of Hucho taimen, with a PCR product of 153 bp in male samples but not in female samples. To eliminate the ef-
fects of DNA degradation and artificial faults in PCR amplification failure, a duplex PCR assay was established by in-
troducing the 12S rRNA as a reference. Samples were classified into males when ST2 and 12S rRNA were amplified
successfully, whereas samples were classified into females when only 12S rRNA was amplified. All 48 samples were
correctly classified with the accuracy of 100%. Furthermore, the PCR product amplified by ST2 was sequenced to ob-
tain a 153 bp, and then aligned to taimen draft genome and Hucho hucho genome. This marker was close to sdY gene in
Hucho taimen genome, while it matched /rp4 gene in Hucho hucho genome. The gene sdY is the sex determining locus
of 15 salmon species, including Oncorhynchus mykiss, Salmo salar, and Hucho hucho, and it needs to determine whe-
ther /rp4 gene is related to sex determination. In conclusion, this study characterized a male-specific marker and estab-
lished a genetic sex identification method to distinguish female from male taimen in a simple and efficient way, which
provide a foundation for genetic research, monosexual culture and sex-controlled breeding of Hucho taimen.
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