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Application of RAPD-PCR for the initial identification of
gynogenetic clones in goldfish Carassius auratus

MATSUMURA Takaharu , GOTOH Keiji , HIBINO Manabu
IWATA Yasuhiro , and MASE Mitsuhiro

Abstract : In teleost, genetically clonal lines could be induced by continuous gynogenetic treatments,
inhibition of first cleavage in the first generation and subsequent suppression of polar body release in the
second one. And to identify the genetic homogeneity of these prospective clonal lines, scale
transplantations are performed in goldfish. In this study, we tried to apply RAPD-PCR as an initial
identification method.

First, we tried screening of optimal primers for genetic identification in the first generation of six
gynogens induced by first cleavage inhibition, and found 5 primers which show polymorphic appearance.
Then, the DNA amplifications by these 5 primers were carried out to two prospective clonal lines A-G2f
and B-G2. While polymorphic appearance was observed in B-G2 line, monomorphic appearance was
observed in A-G2f line. Furthermore, transplanted donor scales were accepted between individuals of
A-G2f line. These results suggest that RAPD-PCR is useful as an initial method to identify the genetic

homogeneity of the prospective clonal lines in goldfish.
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Fig. 1 Schematic presentation of gynogenetic lines examined in this article. Group A-G1 and B-G1 are gynogenetically

produced from individual female A-P and B-P, respectively, by the inhibition of the first cleavage. A-G2f and B-G2 are

gynogenetically produced from A-G1f (one individual female of A-G1) and one B-G1 female, respectively, by the

suppression of the second polar body release.
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Fig.2 Electrophoretic profiles of RAPD-PCR in the first
generation of six gynogens (A-Gla-f) amplified with five
primers (OPA10, 11, 14, 17 and 19).
appearance was identified at the bands shown a-f.
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Electrophoretic profiles of RAPD-PCR in seven
individuals from the prospective clonal line (A-G2f)
and its maternal parent (A-G1f).  Monomorphic

appearance was identified in all individuals,

suggesting that those were clone. a-f are the
prospective positions which polymorphic bands shown
in Fig.2 should appear. A-G1d is one of the individuals
of A-G1 (see Fig.1, 2 ) used as a positive control and
N.C. shows negative control. The numbers on the right

side are the positions of molecular weight markers.
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of RAPD-PCR

A-G2f

in  six

individuals from the prospective clonal line (B-G2).

Polymorphic appearances were identified by OPA-14

and OPA-19 primers, indicating that this line was not

clone.

a-f are the prospective positions which

polymorphic bands shown in Fig.2 should appear.
A-G1d is one of the individuals of A-G1 (see Fig.1, 2)

used as a positive control and N.C. shows negative

control. The numbers on the right side are the

positions of molecular weight markers.
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a. 2 weeks after transplantation

b. 2 months after transplantation

Fig.5 Clonal identification by scale transplantation between
two individuals in A-G2f line, reciprocally. Red
scales, transplanted from the other individual to the
host abdominal region without red scale, were
accepted in the host fish at 2 months after operation,

indicating that this pair of fish is clone.
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