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Fig.1 Phenotypic characteristics of three migratory populations
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Tab.1 Primer information of gene marker

FEH AR SIMFFI(S" ~3") B KR A Fr BRI GenBank %5585
Gene name Primer sequences (5’ -3") Temperature /°C Length of products/bp ~ GenBank Accession No.
Jst F:GGCTACAGCAAGGCAAGAAC 56 1 030 ~1 690 MG388101
R:ATGCATTTCCCTTCGTATGC
mitfa F:CTGGGGTTGACAAAGAATGGT 56 170 ~1 920 XM_021476774

R:TGGTGTGTTCGTTTCTGCTG
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=t 3 )7 Cisolate Vk, EU392224. 1)
% B e PR B B RS AR = B/ (EU392231. 1&
EU392232. 1), R % My i il X 19 = e
(EU392229. 1) ISR E R T By T. nakamurai
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3 Fh 4% AL (Hap3 \Hap4 \Hap5) , 22 MK
PR = et dlss 1 R q i (Hap8) s 2R B = Hfh
H A FEAR U 52 1 R %50 (Hap6 ) o

2.1

Hap_1  GTCGTCTGACTCCTCTACAGGTACCGACGGTGCTCTACGTAAATAAACCGCGAAGTCCCAATTACACAATTCAGATTTCCACTATAATCTCCTCAGTTGTTACGCGACCGCGC
Hap 2 ..T..C...CT..... TACAGGT. CC. A....... C...GTAA.T.AA..GC...G....A..TAC.CAA. T.A..T..C.A.....A..T.. T. AAT. . T. A. GCG. . ... GC
Hap 3 ..T..C...CT..... TACAGGT. CC.A. ..... C...GTGA.T.AA..GC...G....A..TAC.CAA.T.C. .A. . T.A.....A. . T. . T.AGT. . T. A. GCG. . . . . GC
Hap 4 ..T..C...CT..... TACAAGT. CC.A...... C...GTAA.T.AA..GC...G....A..TAC.CAA.T.A. . T..C.A.... . A. . T. . T. AGT. . T. A. GCG. . . . . GC
Hap 5 ..T..C...CT..... TACAGGT. CC. A....... C...GTAA.T.AA..GC...G....A..TAC.CAA. T.A..T..C.A.....A..T..T. AGT. . T. A. GCG. . . .. GC
Hap 6 ..T..T...TC..... CGTGGAC. TT. G. .. ... T...AAGG.C.GG..GA...A....A..CAT.TAG.C.G..C.. T.G.....A.. T..C.GGC. . C. G. ACA. . . ... AT
Hap7'  oTo T aTTes o CATGGAC. TT.G. . .... T...AAGA.C.AA. . AA.. .A....A .CIT.TGA.C.A..T..T.G.....G..C..C.GGC. . C. A. ATA. ... .. AC
Hap 8 ..T..T...TC..... CATGGAC. TT.G. . .... T...AAGA.C.AA. .AA...A....A .CIT.TAA.C.A..T..T.G.....G..C..C.GGC. . C. A. ATA. ... .. AC
Hap 9 ..T..T...TT..... CATGGAC. TT. G. ..... T...AAGA.C.AA. .AA.. . A....A..CTT.TAA.C.A..T..T.G.....G..C..C.GGC..C. A. ATA. . ... AC
Hap_10 ..T..T...TC..... CATGGAC. TT.G. . .... T...GAGA.C.AA. . AA...A....A .CIT.TAA.C.G..T..T.G.....G..C..C.GGC. . C. A. ATA. . . .. AC
Hap_11 ..T..T...TC..... CATGGAC. TT. G. ..... T...AAGA.C.AA. .AA...A....A..CTT.TAA.C.A..T..T.G.....A..C..C.GGC. . C. A. ATA. ... AC
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Fig.2 A total of 11 haplotypes of CO I gene in four different populations
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Tab.2 Distribution of 11

haplotypes in each population =2
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Tribolodon brandtii
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Tribolodon hakonensis
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Hap2
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411 Total number

1
1
3
2
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40 34
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RS BB = HRABFEA ) 5 Fh B T 5 2R 2 =k
g J7 A (EU92224 ) | Bk R = Bt H AR HE K
(Hap6 ) HIER 2 = Bt fa Jt 75 A ( EU392225,
EU392226 ) K % My Ak = b 4 ( EU392231,
EU392232)3 4~/Np SE RN —K3Zo i T 4R
Sk R AT R 0 B AL I R A R S Fy
CERMESKT O 1AL

47 Hap8
30|l Tribolodon hakonensis EU392224.1 BRE =Hefa g rHh
44 (- Hap7

Hap10

93

100

Hap4
Hap3
Hapl
32 28
Hapb
31
Hap2

Tribolodon

64 ! Hapl1l
Hap8

Tribolodon hakonensis FU392226. 1 BRE=Hefati5Fh

99 Hap6
95| Tribolodon hakonensis EU392225.1 ¥kE =efalt5Fh

Tribolodon sachalinensis EU392231.1 BEMGAR=Hfa
100 |: Tribolodon sachalinensis EU392232.1 BERGAR=Hefa
Tribolodon nakamurai EU392230.1 =Hufa

brandtii EU392229.1 =Hkfh
Ctenopharyngodon idella NC010288.1 Hf

0.020

T TR 1000 E A bootstrap B UESE s AR RAUK FPH 73

Bootstrap values in 1 000 replications are shown on branches; Scale represents the genetic divergence.

&3

“REEEXCOI ERRFRMNARGR BN NI &

Fig.3 Neighbour-Joining tree of CO I gene in genus Tribolodon
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Fig.5 Electrophoretic bands of mitfa gene in “silver beachhead”
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Molecular identification of 7Tribolodon * silver beachhead ” migratory
population in Suifen River

ZHAO Xuefei'*? | LIANG Liqun'*, HUANG Jing'**, SUN Bo'*, ZHANG Limin'?, CHANG Yumei'”’

(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, National and Local Joint Engineering
Laboratory for Freshwater Fish Breeding, Harbin 150070, Heilongjiang, China; 2. Heilongjiang River Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Heilongjiang Province’ s Key Laboratory of Fish Siress Resistance Breeding and
Germplasm Characteristics on Special Habitats, Harbin 150070, Heilongjiang ,China; 3. College of Wildlife and Protected Area
Northeast Forestry University, Harbin 150040, Heilongjiang ,China; 4. College of Marine Life and Fisheries Sciences, Jiangsu
Ocean University , Lianyungang 222000, Jiangsu,China )

Abstract; The taxonomic status of “silver beachhead” in Tribolodon migratory population in Suifen River has
always been controversial. In this study, we used DNA barcoding CO I and gene markers(fst and miifa) to
identify 115 individuals from Suifen River, including Tribolodon hakonensis (40), T. brandtii (38) and
“silver beachhead” (34) , and 3 individuals of T. hakonensis from Lake Osorezan, Japan. The results of
mitochondrial CO | gene amplification showed that a total of 11 haplotypes were obtained, of which 5
haplotypes were exclusive to T. hakonensis, 5 haplotypes were exclusive to T. brandiii, and 1 haplotype
(hap6) was exclusively shared by Japanese population of T. hakonensis , “silver beachhead” population shared
1 haplotype with T. hakonensis, and shared 3 haplotypes with 7. brandiii. Cluster analysis did not support the
“ silver beachhead ” population as an independent species. The results of amplification of two gene markers
showed that “silver beachhead” population had both genotypes of T. hakonensis and T. brandiii. Combining
the above two analysis results, it is found that there are hybrid individuals of T. hakonensis and T. brandtiiin
“silver beachhead”. In conclusion, this study confirmed the taxonomic status of the “silver beachhead”
population, that is, “silver beachhead” is a mixed population composed of T. hakonensis, T. brandtii and
their hybrids. The results of this study provide a scientific basis for the classification, conservation of
germplasm resources and wild release and enhancement of Tribolodon.

Key words: Suifen River; silver beachhead; CO | gene; gene markers
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