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Verification and identification of clonal lines induced by chromosome
manipulation in Japanese flounder (Paralichthys olivaceus)
I. Verification and identification by DNA fingerprintings

Tatsunari MORI*!, Setsuo SAITOH **

DNA fingerprints were applied for confirmation and identification of clones induced by the suppression of the first
cleavage in Japanese flounder, Paralichthys olivaceus. The samples used were 9 homozygous and 3 heterozygous
clonal lines. Verification and detection of clonal lines were done by the multilocus DNA fingerprinting and the PCR

(polymerase chain reaction)-based DNA fingerprintings, RAPD (random amplified polymorphic DNA) and TREP

(tandem repeat primed). All the fragaments of multilocus fingerprinting were shared among individuals within the
same clonal lines. However, in normal diploids, the pattern of the bands detected were different among individuals.
PCR-based fingerprintings were distinguishable between 9 different clonal lines by DNA banding pattern. DNA
fingerprinting analyses would be suitable for the application in studies on inbreeding and for the identification of

individuals and families.
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Fig.1 Shematic diagram for the production of mitotic-gynogenetic diploids and clones.
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Table 1 Nucleotide sequences of the random primers used
in this study

Primer Sequence

UBC106 5 —CGTCTGCCCG-3’

UBC108 5 -GTATTGCCCT-3’

UBC121 5 —ATACAGGGAG-3’

UBC123 5 —GTCTTTCAGG-3’

WABO5 5 ~TCGGTGGGAATA-3’

WABO7 5 —CAGGTGTGGGTT-3’
UBS840 5 ~GAGAGAGAGAGAGAGAYT-3’
UBS880 5 ~GGAGAGGAGAGGAGA-3’

UBC: University of British Columbia RAPD Primer
WAB: Wako DNA Oligomer set B

UBS: University of British Columbia SSR Primer
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Fig.2 DNA fingerprints of clonal (71,72,73,82), mitotic-gynogenetic

Table 2 The value of BSI*' (Mean) between genetically different groups and between individuals
estimated from DNA fingerprint pattern detected with (GACA), oligonucleotide DNA probe and

Haelll restriction endonuclease.

No. No. of Homo Homo Homo Homo Mitotic N-CONT
bands Clone 71 Clone 72 Clone 73 Clone 82 G2N 82
detected 1 2 3 4 5 6 7 8 9 10 11 12 16 17 18 19 20

1 18

2 18 1.00 1.00 0.75 0.65 0.58 0.27
3 18 1.00 1.00

4 14 0.75 0.75 0.75

5 14 0.75 0.75 0.75 1.00 1.00 0.67 0.52 0.27
6 14 0.75 0.75 0.75 1.00 1.00

7 16 0.65 0.65 0.65 0.67 0.67 0.67

8 16 0.65 0.65 0.65 0.67 0.67 0.67 1.00 1.00 0. 69 0.22

9 16 0.65 0.65 0.65 0.67 0.67 0.67 1.00 1.00

10 13 0.58 0.58 0.58 0.52 0.52 0.52 0.69 0.69 0.69

11 13 0.58 0.58 0.58 0.52 0.52 0.52 0.69 0.69 0.69 1.00 1. 00 0.30
12 13 0.58 0.58 0.58 0.52 0.52 0.52 0.69 0.69 0.69 1.00 1.00

16 13 0.58 0.58 0.58 0.52 0.52 0.52 0.69 0.69 0.69 1.00 1.00 1.00

17 16 0.18 0.18 0.18 0.27 0.27 0.27 0.25 0.25 0.25 0.34 0.34 0.34 0.34

18 17 0.29 0.29 0.29 0.32 0.32 0.32 0.18 0.18 0.18 0.28 0.28 0.28 0.28 0.24 0.30
19 12 0.27 0.27 0.27 0.15 0.15 0.15 0.21 0.21 0.21 0.24 0.24 0.24 0.24 0.29 0.34

20 16 0.35 0.35 0.35 0.33 0.33 0.33 0.25 0.25 0.25 0.34 0.34 0.34 0.34 0.28 0.36 0.29

*I BSI=2N,s/ (Ny+Np) where N, and N; are the total

numbers of bands scored in individuals A and B

repectively, and Ny is the number of bands shared by both.
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Fig. 3 Electrophoregrams of DNA fragments amplified by RAPD primers (UBC106, 108, 121,
123, WABO05, 07) &TREP primers (UBS840, 880). Lane 1~9 indicate clonal lines 71,
72,73, 74, 75, 77, 82, 83, 90, respectively. Black arrows indicate the bands specific to
each clonal line. M, Size marker (AHindIII+¢$X174).

Fig. 4 Electrophoregrams of DNA fragments amplified by RAPD primer (UBC106).
Identification of hetero type clonal lines of A (90X71), B (77X75) and C (72X77),
lanes 1~5 indicate their progenies, respectively. M, Size marker (AHindIII+¢X174).
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Table 3 Clone Japanese flounder used, and their description by RAPDs and TREPs.

Clone Japanese flounder strain

DNA Markers 71 72 73

74

75 77 82 83 90

UBC106a-1840 -
UBC106b-1780
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UBC106d-1100
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+ +
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+ + + -

|
+ o+ 4+
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+ and — = Presence and absence of RAPDs or TREPs
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