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Tab.1 Number, length and weight of Paralichthys olivaceus

/em /g

population -
number body length body weight

79.46+11.28 3485.9+1095.1
5.34+0.33 1.19+0.92
5.58+0.34 1.29+0.93
11.54+4.46  52.83+64.13

parent 74
before released 66
before released 63

recaptured fish 435

1.2
1.2.1 DNA DNA
, DNA , K
/ DNA
1.2.2 mtDNA
mtDNA
elei-d: 5-CCCACCACTAACTCCCAAAGC-3'

5'-TAGGAACCAAATGCCAGGAA-3’,

, Di-
Dl-s:

1.2.3 NCBI
, 212 ,

DNA

(2, (
30 :

30 , )
1.2.4 mtDNA PCR PCR 25 uL,
10xbuffer 2.5uL. dNTPs (2.5 mmol/L) 2.0 pL
1uL 1 uL DNA 1 puL
rTagDNA ddH,0
PCR 5 min; 95°C
1 min, 52°C 1 min, 35
; 72°C mtDNA PCR

0.15 uL
:95C
1 min, 72°C
10 min, 4°C
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Tab.2 Sequences of microsatellite primers

locus (5'-3") primer sequences (5'-3")

GenBank accession No.

F: AATGGTGAGGAGCCAGATTG

Polil345TUF R: AGTGGGCGATGGAGATGTAG DQ888920
Polil377TUF R: TGAGTGCATTTCCATTTITCAG DQEsE946
: 60°C.
Note: The annealing temperature is 60°C.
1.2.5 PCR PCR 15 uL, 28.0% 17.7% 15.4%, A+T (66.9%)
buffer 10.5 pL, ddH,0 2.5 uL, | uL, G+C (33.1%),
DNA 1 uL, TagDNA 1 ul
PCR 1 95C 3 min; 95C 55 26 32
30 s, 60°C 30 s, 72°C 30 s, 25 ; 30 ,
72°C 10 min, 4°C PCR 25 25 129
1.2.6 mtDNA PCR 15 g/L ( 66 63 )
s 5 s
PCR mtDNA
12 uL, 9 uL, SAP  0.45 pL, 435 70
EXO-1 0.9 uL, ddH,0 : 1(Hap1) ,
37°C, 30 min; 80°C, 20 min; 4°C 263 , Hapl 30
16 (Hapl16) 20 ,
PCR 21(Hap21) 49 (Hap49) 10
8% , , 1 ( 3)
435 , 330 17
1.2.7 mtDNA DNASTAR ) )
5.0 Editseq SeqMan , 75.86%:; 105 53 ,
, MegAlign 5.01 , ) )
DnaSP 5.10 )
Gel-Pro Analyzer 4.5 24.14% , mtDNA
2
2.2
2.1 mtDNA 4
, D-loop , 19~43
394 bp, 95 ., Polil482TUF , 19,
24.1%, (si/sv) Polil377TUF , 43 ( 4
64,A T C G 38.9%



4 : mtDNA 633
®3 FHFESONFERERSHR
Tab.3 Haplotype distribution of female parents and recaptured Paralichthys olivaceus
item haplotype and distribution
/haplotype Hapl Hap2 Hap3 Hap4 Hap5 Hap6 Hap7 Hap8
parents number 30 1 1 1 1 1 1 1
recaptured number 263 1 1 1 5 2
haplotype Hap9 Hapl10 Hapll Hap12 Hap13 Hapl4 Hapl5 Hapl6
parents number 1 1 1 1 1 1 1 1
recaptured number 4 2 1 3 21
haplotype Hap17 Hapl8 Hap19 Hap20 Hap21 Hap22 Hap23 Hap24
parents number 1 1 1 1 1 1 1 1
recaptured number 8 1 1 11 3
haplotype Hap25 Hap26 total
parents number 1 1 55
recaptured number 2 330
unique haplotype Hap27 Hap28 Hap29 Hap30 Hap31 Hap32 Hap33 Hap34
recaptured number 2 2 7 3 3 1 1 2
unique haplotype Hap35 Hap36 Hap37 Hap38 Hap39 Hap40 Hap41 Hap42
recaptured number 3 2 2 3 1 1 3 1
unique haplotype Hap43 Hap44 Hap45 Hap46 Hap47 Hap48 Hap49 Hap50
recaptured number 1 1 1 1 1 7 11 1
unique haplotype Hap51 Hap52 Hap53 Hap54 Hap55 Hap56 Hap57 Hap58
recaptured number 2 1 1 1 8 2 2 1
unique haplotype Hap59 Hap60 Hap61 Hap62 Hap63 Hap64 Hap65 Hap66
recaptured number 1 1 1 1 1 1 4 1
unique haplotype Hap67 Hap68 Hap69 Hap70 Hap71 Hap72 Hap73 Hap74
recaptured number 1 1 2 1 1 1 1 2
unique haplotype Hap75 Hap76 Hap77 Hap78 Hap79 total
recaptured number 1 1 1 1 1 105

T4 HETF4MWIERICHERER

Tab. 4 Four microsatellite DNA loci information of parents

locus genotype number alleles number unique alleles number
Polil345TUF 32 29 13
Polil482TUF 29 28 13
Poli-003-HFS 33 43 26
Polil377TUF 25 19 10
, , 28.74% 403
4 330 , 287 .
,330 71.22%; 116
310 >
; 20 28.78%; 32 23
71.88%; 9 )
( 5 28.12%(  6)
mtDNA , 435 ,
3 10 ) ?
71.26%; 125 mtDNA



634 22

x5 ETHIERCHERBFERERAR

Tab. 5 Parentage of recaptured Paralichthys olivaceus based on microsatellite markers

parents M1 M2 M4 M5 M6 M9 M12 M15 M19 total others
FM-1 191 49 2 1 1 2 4 1 1 252 11
FM-2 1 1
FM-3 1 1
FM-4 0 1
FM-5 3 2 5
FM-6 1 1 2
FM-7 4 4
FM-8 2 2
FM-9 1 1
FM-10 0 3
FM-11 5 13 18 3
FM-12 6 2 8
FM-13 1 1
FM-14 1 1
FM-15 8 1 9 2
FM-16 2 1 3
FM-17 1 1 2
total 223 75 2 1 1 2 4 1 1 310 20
M , FM e 77

Note: M-male, FM-female. The values in “others ” mean the numbers of the individuals with same FM haplotype but without same alleles
checked by microsatellites.

Fe 6 [E4E IF 6 AU IF SEAN A RUR IF B L 65 2%

Tab. 6 Released and wild fish proportion of Paralichthys olivaceus

/ 1% / 1%
recaptured fish released fish percentage non-released fish percentage total
Beidaihe 287 71.22 116 28.78 403
Yingkou 23 71.88 9 28.12 32
total 310 71.26 125 28.74 435
3 Sekino ") mtDNA
41 ,
mtDNA , 6 . 35
1l mtDNA mtDNA : mtDNA
, 10 216 330 ,
310 mtDNA
b > b >
[20) mtDNA ,
[21-22]
b b
105 mtDNA
, mtDNA ,

, mtDNA .55 26
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Application of mtDNA and microsatellite markers to distinguish the
released or non-released Japanese flounder Paralichthys olivaceus

TONG Aiping"?, SI Fei', LIU Haijin"*>, WANG Guixing', YU Qinghai', WANG Yufen', JIANG Xiufeng',
HOU Jilun'

1. Beidaihe Central Experiment Station, Chinese Academy of Fishery Sciences, Qinhuangdao 066100, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
3. Center for Applied Aquatic Genomics, Chinese Academy of Fishery Sciences, Beijing 100141, China

Abstract: We used the specific mtDNA primer to amplify Paralichthys olivaceus parents, released fish and recaptured
fish DNA, and obtained the mtDNA control areas sequences of these groups. The results showed that 55 parents had 26
kinds of haplotypes; and the 129 released fish had 5 kinds of haplotypes, all corresponding to the parents’ haplotypes
database, verified the accuracy of mtDNA markers in the anaylsis of paretal allocation for the released Paralichthys
olivaceus. Four hundred and thirty-five recaptured P. olivaceus with 70 kinds of haplotypes were identified, among
which 330 fish with 17 kinds of haplotypes were corresponded to the parents’ haplotypes database. These fish had the
possibility to be the released fish. Another 105 fishes with 53 kinds of haplotypes could not be corresponded to the par-
ents’ haplotypes database, and we categorized them into non-released fish of Beidaihe. We performed further paternity
tests by using 4 high polymorphic microsatellite markers for the 330 might be released P. olivaceus. The results indi-
cated that 310 fish’s alleles were all corresponded to candidate parents’ alleles, and we determined these fish as released;
another 10 fish’s alleles were not corresponded to candidate parents’ alleles, and were determined as non-released. By
the combination using of mtDNA and microsatellite markers, we can categorized 310 fish (among 435 recaptured P,
olivaceus) into the released P. olivaceus (71.26% of recaptured P. olivaceus) and categorized 125 fish into non-released
P, olivaceus (28.74% of recaptured P. olivaceus). In conclusion, we could effectively determine the released P. olivaceus
from the recaptured ones, and provide basic information for the analyzing of genetic diversity and artificial stock en-
hancement effect.

Key words: Japanese flounder; Paralichthys olivaceus; mtDNA; haplotype; microsatellite; artificial stock en-
hancement
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