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Genetic Polymorphism Analysis of Goldfish Breeds
using Microsatellite DNA Markers

Motohiro Takagi*, Tomoko KaWano*, Harumi Sakai*,
and Hitoshi Kito*

The genetic variability of 9 goldfish breeds were surveyed using 3 microsatellite markers. Dis-
tinct differences in the frequency distribution of the alleles were not observed among the breeds.
The mean numbers of the efficient alleles and mean heterozygosities were lower in Kurodemekin,
Orandashishigashira, Tancho, Seibungyo and Suihogan, (1.157-1.948, 0.107-0.479) than in Wakin,
Comet, Syubunkin and Ryukin (2.352-2.560, 0.538-0.609). The difference in the genetic variability
among the goldfish breeds may be caused by the founder effect and/or by the difference in the
selection intensity. Closer genetic relationships between Kurodemekin and Orandashishigashira, and
also among Wakin, Comet and Ryukin than among the others were inferred from the allelic com-

position.
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Tablel. Nucleotide sequence of the gold fish microsatellite PCR primers after Zheng et al.”
Repeat Accession
Locus motif** Primer sequence(5'-3)*° number
GF-1* (TG) 14 F: ATGAAGGGTAGGAAAAGTGTGA  U35612
R: CAGGTTAGGGAGAAGAAGGAAT
GF-17* (TG), F: GGAACTAGAGCCCACTGACA U35616
R: TGCATTTGGGAGACGATA
GF-29* (TG)CA(TG), F: ATGCTAGGTGACTGTTTGT U35618

R: CACCTCCACTCCTAATAAT

*a=Core repeat motif from cloned gold fish sequence.
#b=F and R refer to forward and reverse primer sequence respectively.

GF-29*

Syubunkin

Seibungyo

AB BC AC AB AB
AB AB BB BC

AA AA AA AB BB

AA AA AA AA

» Fig.1. Microsatellite electrophoretic pattern of GF-29* Locus.
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Allele frequency for 3 microsatelite loci surveyed fou 9 breeds of goldfish Carassius sp.

Table 2.

Suihogan

Syubunkin Ryukin Kuro Oranda Tancho
-demekin -shishigashira

Comet

Wakin

Seibungyo

Allele

Locus
GF-1*

0.500
0.056
0.056
0.389
0.444
0.000
0.389
0.167
0.333
0.500
0.167

0.000
1.000
0.000
0.000
1.000
0.000
0.000
0.000
0.200
0.800
0.000

0.000
0.800
0.000
0.200
0.250
0.000
0.000
0.750
0.833

0.000
0.600
0.000
0.400
0.750
0.150
0.000
0.100
0.750
0.250
0.000

0.150
0.250
0.000
0.600
0.400
0.000
0.000
0.600
0.722
0.278
0.000

0.222
0.056
0.000
0.722
0.278
0.000
0.000
0.722
0.889

0.300
0.200
0.000
0.500
0.550
0.000
0.000
0.450

0.200
0.200
0.150
0.450
0.650
0.000
0.000
0.350

0.200
0.400
0.200
0.200
0.600
0.000
0.000
0.400
0.100
0.750

*311
*309
*305
*301
*212
*210
*198
*190
*196
*192
*188

GF-17*

0.400
0.450
0.150

0.300
0.650
0.050

GF-29*

0.167
0.000

0.111
0.000

0.150
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Fig.2. UPGMA dendrogram and bootstrap value of Gold fish breeds.
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