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Genetic Diversity in Three Rainbow Trout Populations
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Abstract By using 20 microsatellite markers we determined polymorphism of three cultured Rainbow Trout
Oncorhynchus mykiss populations. The average number of alleles was 3.85 the value of average observed
was 0.473 6
—-0.5522 and the value of average polymorphism information content PIC was 0.435 4 — 0.508 4. Hardy-
weinberg equilibrium  d test analysis revealed that the locus of AY039638 and AY039646 were lopsided in three

heterozygosity H was 0.522 4 - 0.632 8 the value of average expected heterozygosity —H

e

populations . The genetic distance among the three cultured populations was calculated and the cluster analysis was also
carried out. The phylogenetic tree showed that the two populations of Benxi had close relationship. In Benxi
populations the locus AF352754 and some alleles on AF352770 were lost. Benxi populations and Bohai population
could be distinguished by locus AF352754. The Bohai population had the highest genetic diversity.
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Table 1 SSR primers and PCR amplification in Rainbow Trout
5.3 bp C
GenBank . . . .
Primer sequence 5'-3’ Size range  Repeat unit Annealing temperature
M24738*  F TGCCATCTACATCACATTTGG R TGACTTGGAGGGATCCTTTG 230 ta 58
M95183° F ACGAGTGCTGCTTCCAGAGT R TTTGTCTTGTCTGGGTGCTG 194 cg 58
AF375010° F GGCTTCAGGATGGAGACAGA R GGAGGAGAGGATGAGGGGTAGA 160 ~ 339 ga 58
AF375034" F GCATGTGGGAGATGGAGAGT R ATGAAGCCGCTTGTTAGTGGGA 163 ~ 204 ga 60
AF352740 F GGCCCAAAGTCTTTAGTGTTG R GCCCAGCTTACTCTCATTACC 240 ~ 279 ac 64
AF352746  F ACGCAACCAGACAGGTAAGAA R GCGCTGACAAGAAGAACAAC 244 ~ 402 tate 60
AF352752 F CAAGAGCACTAACGACCATGT R CGCAAGCAAGCTAACACA 179 ~ 329 gata 62
AF352754 F CGAGACAAGCAGCCAGATAGAG R CACTGACTGTCTGTCTTGGCTATC 204 ~ 332 gata 62
AF352759 F TGCGGTAGGAAGGCTTTAGTG R AAATGGAGCAGCGCTGGTAT 367 ~ 478 ag 66
AF352755 F GTATGCTTCACAATTGCACTG R CCTGTTCAGCTCAAACTCAC 210 ~ 293 tate 62
AF352763 F CTAGCCATCCGAACACTG R AGAATAGGGTGCCTGTATCTC 245 ~ 383 gata 60
AF352767 F AACAGGCCTGATGAGTTTC R CTCTCTGTCTCGCTCCTATTG 211 ~218 gata 58
F CACAGGTGAGAACATGCCGCTAAT
A7) R AGAGCGGGAGCAAATGTGACAGATAGA 175 ~ 238 et o
AF352770  F GGCAACAACCACCCAACCAATCTA R TCACAGTCCGTGCAGTCCTCG 189 ~ 263 ac 64
AF346679 F CTCCCCAGAGATCAGACAGG R CCTCAACATCGGTGAATAGTG 208 ga 58
AY039638 " F CCCATTCTCTGTCCCTCCIT R GTTTGACCTCTGCGTTCTCCTC 200 ~ 257 ct 64
AY039646* F CTTCTCTCCTTGCCCCTTCT R CATGGCAGACAACAGGGTAATC 218 ~ 315 ct 60
AF352742 F CGCCAGATGATTAAACGA R GGGCTATTCACACGTTCA 189 ~ 233 cat 54
F CATATGTCAAGGTGCTGTGCTCCA
AF3S2TS - b CTATCAGTGCAGCAGGTCTTCATGAT 192 ~ 306 glgn 36
. F TGAGTGAACTAAAATGGATGATGA
O13805 " R TGGAGGGATTGCTTATGAGTGGA 208~ 246 e 32
F R F is forword primer R is reverse primer.
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Fig. 2 Electrophoresis patterns of microsatellite locus amplified by primer AF352769 in 3 cultured populations
DNA DI2000 DNA maker DL2000.
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Table 2 The number of alleles A and the value of average observed heterozygosity
H on 20 loci in 3 populations of Rainbow Trout

Donaldsons from Benxi Golden trout from Benxi Donaldsons from Bohai
GenBank A H A H A H
The numbers Observing value The numbers Observing value The numbers Observing value
of allele of heterozygosity of allele of heterozygosity of allele of heterozygosity
M24738 " 1 0 1 0 1 0
M95183™ 1 0 1 0 1 0
AF375010" 5 0.862 1 5 0.827 6 5 0.689 7
AF375034" 2 0.310 3 2 0.379 3 2 0.448 3
AF352740 2 0.5517 2 0.2759 2 0.586 2
AF352746 4 0.896 6 4 0.689 6 4 0.862 1
AF352752 4 1 4 0.639 6 4 0.862 1
AF352754 0 0 0 0 7 0.896 6
AF352759 4 0.689 7 4 0.862 1 4 0.896 6
AF352755 4 0.827 6 4 0.793 1 4 0.689 7
AF352763 6 0.896 6 6 0.5517 6 0.965 5
AF352767 10 0.965 5 10 0.915 4 10 0.896 6
AF352769 5 0.379 3 5 0.724 1 5 0.862 1
AF352770 3 0.206 9 3 0.482 8 7 0.793 1
AF346679 1 0 1 0 1 0
AY039638" 4 0.896 6 4 0.724 1 4 0.758 6
AY039646 " 2 0.724 1 2 0.5172 2 0.620 7
AF352742 4 0.379 3 4 0.379 3 4 0.413 8
AF352745 6 0.724 1 6 0.862 1 5 0.758 6
G73805" 4 0.689 7 4 0.6552 4 0.586 2
3

Table 3 Genetic diversity of cultured Rainbow Trout populations

The numbers of Observing value of Expected value of Average polymorphism

allele N, mean heterozygosity H, mean heterozygosity H, information content PIC
Donaldsons from Benxi 75 5.550 1 0.476 5 0.4354
Golden Trout from Benxi 76 0.5224 0.473 6 0.4457
82 0.632 8 0.5522 0.508 4

Donaldsons from Bohai
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2.3 Hardy-Weinberg

Hardy-Weinberg

4

4
Table 4 Genotypic equilibrium analysis of
cultured Rainbow Trout populations

5 3 Nei
Table 5 Nei s genetic distance and genetic identity
in 3 populations of Rainbow Trout

Donaldsons ~ Golden Trout  Donaldsons

from Benxi from Benxi from Bohai
Donaldsons from Benxi 09296 0.8443
Golden Trout from Benxi 0.0731 0.919°8
0.169 2 0.083 6

Donaldsons from Bohai

Golden Trout

Locus Donaldsons . Donaldsons from
from Benxi from Benxi Bohai
M24738 " # # #
M95183 ™ # # #
AF375010" 0.105 5 0.107 8 -0.016 26
AF375034 " 0.1825 0.2339 0.288 9
AF352740 0.3809 0.160 2 0.414 5
AF352746 0.460 5 0.122 4 0.206 9
AF352752 0.358 1 0.036 48 0.249 4
AF352754 - - 0.060 1
AF352755 0.1155 0.154 9 0.030 32
AF352759  -0.0117 0.1822 0.253 4
AF352763 0.228 1 -0.203 3 0.187 1
AF352769 0.048 66 0.013 29 0.232 4
AF352770  -0.590 1 0.1822 0.008 392
AF352779 # # #
AY039638 0.644 5 0.254 2 0.381 03
AY039646 0.567 7 0.348 9 0.330 8
AF352742 -0.163 8 -0.024 7 -0.001 45
AF352745 0.063 13 0.278 1 0.241 1
AF352767 0.118 1 0.091 7 0.064 34
G73805 -0.0109 -0.054 4 -0.171 4
# -

# There is only one allele at the locus - This locus is lost.

2.4 3
Ds I 5
MEGA 3.0  UPGMA
3

Number above the diagonal indicate genetic identity and numbers

below indicate genetic distance.
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Fig. 3 The constructed phylogenic dendrogram of 3
cultured Rainbow Trout population drawn by using
micrcosatellite results from UPGMA cluster analysis

BXH BXJ
BHH
BXH is Donaldsons of Benxi BXJ is Golden Trout of Benxi
BHH is Donaldsons of Bohai.
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