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The chum salmon (Oncorhynchus keta):
an anadromous fish

(Ocean stage: %) (Spawning stage: 38)




Artificial production of the chum salmon juveniles:
Korea, Japan, Canada, Russia, America




A migration model for Japanese hatchery chum salmon
(Urawa, 2000)
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Population structure of the chum salmon (Sato et al., 2003);
Inferred from the mtDNA control region sequences

Pacific Ocean

Among three regions




Needs:
For proper management and
reasonable utilization of
the chum salmon resources by each country,

- the distribution and the migration route
of each stock need to be determined,

- the methods identifying each stock separately
need to be developed.



Question:
How can we easily distinguish each chum
salmon stock ?

Objectives:

- to develop genetic markers
which Is specific to each stock

- to develop an easy and simple method
that discriminates such stock-specific
genetic markers



Methods:

1. Genetic marker: single nucleotide polymorphisms
(SNPs) among stocks
- target gene: COIII-ND3-NDA4L (744bp) of mtDNA
- samples:
Korea, 48 specimens (Yangyang, Uljin);
Japan, 44 (Mashike, Hakodate);

Canada, 29 (Victoria island, Fraser river);
America, 20 (Quilcene);

2. A PCR method using SNP-based, stock-specific primers
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RESULTS (MIDNA ND3; SN Psl)
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A parsimony network of haplotypes (TCS analysis)
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A PCR method utilizing the SNPs

SNP-based primer design:

e.g. SNP:  ---CTCTACCTTT--- (KS)
---CTCTACTTTT--- (CS)

>> KS-specific primer: 5’---CTCTATC 3’
CS-specific primer: 5’---CTCTATT 3’



Stock-specific primers for PCR amplification

PCR primer sequences and primer pairs 3"-end/ : Matching
PCR product size stocks

Forward primers 3’end site

SFO (CTTTGTCGCCACAGGATTCCA) 29 (conserved) all

SF1 (CACGTAATCATCGGCTCTAACQC) 57 (SNP) KS, AS, CS specific
Reverse primers

SR1 (TAGTACTGCGGACAATGTGCG) 307 (SNP) KS specific

SR2 (ACTGCGGACAATGTGATGGAA) 303 (SNP) AS specific

SRO (CCTATTCGGCTCATTCCAAGCO) 605(conserved) all
PCR primer pairs PCR product size

SFO - SR1 320 bp KS specific

SFO - SR2 315 bp

SF1-SR1 295 bp KS specific

SF1 - SR2 290 bp

SF1-SR0 590 bp KS, AS, CS specific
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Summary

1. The COIII-ND3-NDA4L region sequences of the
chum salmon mtDNA shows single nucleotide
polymorphisms (SNPs), some of which are specific to
each stock.

2. An easy and simple PCR with primers designed
specifically based on such SNPs amplifies DNA
In a stock-specific manner.

3. This method could be applicable to other organisms
which aggregate in hot spots among different stocks
during their migration.
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