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Abstract: Eighteen microsatellite markers were analysed with a paternity testing application using 26
mitogynogenetic Japanese flounder (Paralichthys olivaceus) progeny and their six assumed female-parents. The
amplified products of PCR were analyzed by 8% polyacrylamide gel electrophoresis. Electrophoresis patterns showed
that only one pair of primers had a monomorphic pattern, and the others were polymorphic. Cumulate exclusion
probability of polymorphic loci was 0.9985 and cumulate power of discrimination was 0.9999. An effective method was
applied to track the gynogenetic maternal parents of 26 progeny. The genotypes of six progeny were not completely
identical to their mothers on some loci. The construction of pedigree was perfected by looking at microsatellite loci from
paternity tests which are essential to the deeper analysis of gynogenetic Japanese flounder.

Key words: Japanese flounder (Paralichthys olivaceus); Gynogenesis; Microsatellite marker; Paternity testing

N THER R BN — R gl R T, il
ERWEMFR, O Z N TV 2 AR 0%
BT (i, 1980; Chourrout, 1982; Pelegri &
Schulte-Merker, 1999). ﬁ’:ﬁ%f(Paralichthys olivaceus)
AR EVREREEATAR, ERhEHT N T
RE H’*J7J<?‘%QE@§'§Z~, FEWF K FRHH A v A7 H 2
A7 . Yamamoto (1999) A FHMERZ &k & IR BEAE —

Wk F 3. 2007-10-23; #:% HiH: 2007-12-27
F&eUiH: HERHESCE# R (2006BAD01A1207)

“WIE# (Corresponding author), X4 (1951-) , Y, WIFTH,
4, i, M$7J<&z;}ﬂ‘f%1ﬂbﬁﬁU%&Eﬁﬁn E-mail: jixu868@sohu.com

fEH i 20 (1983-) ,

B2 M R G ISR b, FREAT— RSB %
R, P TART T, N2 5 R & ST
EIAL (Tabata, 1991; Bertotto et al., 2005), #f i
Fii/b, BN AMR AR WL OG T 2253 34ME R R & 4 o)
THOE I RIE . R IR R B R, R

FERAF R, TR, HERRR R D
RIEE ARG A, AU R iR >

E%‘ﬁﬁ“}d (2006 % 18)
i, MR FFEsT, E-mail: liuhaijin2005@126.com



26 3 W ¥

WK 29 %

MAREE, RMEFNE. Kk, SE8-—e Mg,
TEEECEMNMERLETRR, UEEIAFT
BRI KL

T A DNA (microsatelite) HAT4M ). &
FELAS HRALIED AL Bk AL . K VA PGE
FaE AR AL, SR T4 e A A SLAb IS AR AR i T A
Al L. Hurf L2 DNA SN T
ZYIMIE 42+ (Zhang et al, 2003; Gao et al,
2005), JUH AR e 2 A FH T AR ORISR 14
ST BN A AR e e () — PRSI R (Li et dl,
2001). Van Zevern et al(1999) 1 F] 7 ANk T AL &
XF A LERI R AT ok R4, HERRFIYLE
95%LA o S4B FRIC A TR RIS
THE T, & nT DU T el ARk, R A
IR = UERAPE . Guo et al (2002) F Ll 5 M PA
AR AN %o A 0 M e o L = R A 2 RS2 A SR R AT
DNA 7381, &5 2 JUpkdn i v e 1L =25 1 g PR
DNA $5405 (40 i 5 4 AH ] 5 Gk A4 it v e 1
IR T AR . ASSEH = &R T 8 MM
R bRl 6 HE I MEAZ B A B IR Al R AT A
5, RINAT 25y ZEMERZ R A5 R SELE BT AT RS
JRAT AR Al Er AR R IAE BT AT AR 4l (1) ik
B MR R B A4 (Zhueta, 2006). HAETXT
AT A bR ad 6t 2 S AT 55 1 5 I F T M oA
DL EARIE

AR SCEFXT 2006 K175 T 1) 26 R 42 ) MR K
TS QREAS G, 17 BREIZET) 6 2
EIERFACF ST R 75552, MAESETRR, L
18 73 SV 5 I a8 A% R 1k O S gk — 20 R Ak a5t 4%
A
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AW Gtk $/E S Yamamoto (1999) /7
w5k, HH ECHR (Pagrosomus major) A T2 SR ANk I
SR BIBGE 6 B BE (M1-6) [N, B gy
TAE ATCREFE N 22K 1h )5, EK R AR F0 40 i
H23% (650kglem® 6min) .« G 6 MR FR
(M1-6)1 153 26 & (P1-26) Witz kK& 718, Hrp
P1-9 4 i, P10-P26 AHEMAIISET ANMA. I
LA SR AR, AR B A e 24 A8 A

NS
1.2 X [F4H DNA BT 2 FEL

LA 41 DNA A R 32 I, 24 (50
mmol/L NaCl, 30 mmol/L TrissHCIl, 200 mmol/L
EDTA pH8.0, 1%SDS, 200mg/L & HAlF K) A
YRR R g, A0°CIHA R, SRR AN
Moo Sy RIREE (25240 1) iR, AL
BT KMRE, 2.5 FAARIA T K SEETHE, 0.1
mL 70%ZBEEVETTTE, TE WAk, -20'CHRLEET .

M B35 A B P i 514 (Coimbra et
a, 2003) , MGenBankik#¥, JfZ#Coimbraet
a (2000 3R1F519eH), fefa i Bl TAEY) T
FEHARMR S H WA TS K. 5175 KB K ES
W41,
1.3 PCRRRIF ik

PCRJ W AAZR Jy25uL, {u4%10xbuffer 2.5pL
Mg® (25mmol/L)1pL. dNTPs(#%2mmol/L) 1uL. |-
U514 (10pmol/L) 1l ARfiRdpl (30-50ng)-.
Taq DNAZGHFIU, hnid&dd H,O. PCRINAET
fF5: 94°CAxPE3min; 94°C 30s, iE+k30s, 72°C 30
s, 25MEH; B 72°C L 10min. PCRY 144
288% AR M IR U s IR s rEL KA I, FL VK S 1%
TR AR AL B 10min, 2 (1%, 29050 A A0 HY,
0.04% JC /KBRS B .10min. BERI(EHP Q2624A
FIIUSAS, Gel-Pro Analyzer 4580455 H vk i
AT 4T
14 HitoH

HeFRME# (exclusion probability, EP) X FRACAL
HEBRMER, Jefi i — AN B bR i HEBR A E SR 1) —
AN ZWbRHAE (Jamieson & Taylor, 1997). i 1A 3
PIAFAESRAS, Jeroe i, T T2 N EL bR
LRSI T, R SRR R G HERR
M 5 18 75 RAAEACHERR A% (cumulative chance
of excluson, CCE), A f&1iH 5] % (power of
discrimination, DP) (Fisher, 1951), ZFIAMAH)
# (cumulate power of discrimination, CDP), Az
T:

n n-1 n
EP =3 p (193, 3 Y143 (prip)

i=1 j=i+1
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Tab. 1 Sequence of microsatellite primers, specific annealing temper atur e and linkage group

SN A SIFHI(E —3') B R B GenBank
Locus Primer sequence (5’ —3' ) Annealing temperature('C) Linkage group Accession No.
) F:GATCTCTGGCTGAGTCAGCG
Poli1TUF 52 12 ABO037977
R-TGAGTGTGAAGCCAAAGGC
) F:ACAATAGGATGCAGCTGCCT
Poli2TUF 57 22 ABO037978
R:AAGCGCAAATTGTTATTCCG
. F:GATCTGCAGAAACACACACTCA
Poli9TUF 60 5 ABO037980
R:GCGAGTTCTTCCTCAAATGC
) F:CACCTCCAGGTTCTACAGTCG
Poli13TUF 60 3 ABO037982
R:TCCTGCACAGAGGATGAAAA
) F:ATGGCTGTACTGCAGCAGG
Poli19TUF 60 4 ABO037984
R:CGCAAAAACAACAGATGTTCA
) F:GAGACAACCCCCCAAGAAAT
Poli30TUF 60 2 ABO037988
R:ATCAGGGTATTGTTTTTGCCC
) F:CTCCAGTCATGCTCCAATGATGAC
Poli101TUF 57 10 ABO086493
R:AGGATGTTGTAATGAACATTGTGATGA
) F-TGGAAGAGATGTGCACTTGACTGTC
Poli107TUF 60 6 ABO037990
R:AACTGTCACCTCTGAGTGGACCG
) F:CAAATCTGGCAAATTTAGGAATAGTGG
Poli116TUF 57 8 ABO037991
R:GATACCTGGTGATACAGGTGAACACG
) F:CAGTGATGAATGCACCCAGTCATAC
Poli117TUF 60 7 ABO037992
R.TCTGTACCGAAGAAGTGAGGGTGTC
) F.ATAATCACGAGCTGTGTGCTGAATG
Poli126 TUF 52 8 ABO037995
R:TCACATGTACAAACACACCACTGGA
. F:GCGGTGAGGACTTTATTTCTGGACT
Poli130TUF 60 1 ABO037996
R:GTGGTACTGCAGAAAAGCGACTGTT
) F:-TCTCTCTGCACGACGCTATCCTAC
Poli131TUF 57 12 AB086523
R:AGTGTGTCACCTGTTTGGTCCAAAT
) F:CTGAGGCAAAAATGCTTGGATACAT
Poli132TUF 57 11 AB086525
R:CGCCACTCTAGTTTCATCTAAAACACG
) F-TATGCACAGTTTGAATGGGTGAATG
Poli141TUF 52 14 ABO086537
R-TATGACTTCCAGTACGACGTGGTGA
) F-TGTTGCTCTGACACAGAGGAATGTC
Poli145TUF 57 13 ABO086545
R:GAATGTATTTCCCGTTTTGGCATGA
) F-TGGAACTGTGACAAGGAAAGAGAGG
Poli147TUF 64 18 ABO086549
R:ATAAAGCGGAGCTTGAACATGTCAC
) F:ATCCACATCCCCTTTAGGCTAGTCC
Poli163TUF 57 9 ABO086571

RATGGCCTTGTGTTTGTTTCTGTTTG

n
CCE=1-[] (1-EPy)
=

MO SERLIE N S Py PR R RS AR A0
MR EPUNAREAN BRAL HIFERR A

n
DP=1-) p?

i=1

N SERLIE K H POl RS B A IR S5 AT FE R

DPi AN A AR 2

2 4

R

n
CDP=1-]] (1-DPi)

2.1 HCEEF—LLE'Jg:._\
AWFRE SR A 18 Ml AT 6 R ki
BEA (M1-6) DNA HEATH 14, Hrp )87 Polil9TUF

FEFTA REA 3537 88 A R £ 7

R 258
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P, g 17 ALY H 2 A R BRIy
ZAPEAL . 6 JBBEATE 2 A R R I AR 2 H
(A& e, M1-6 HKIKh 6/17 (35.3%), 10/17
(58.8%), 8/17 (47.1%), 1117 (64.7%), 8/17
(47.1%) F12/17 (11.8%).
22 AN BELDPRMZEABERANETLERE
IRt =t M (S AR 1, A A 4 AT
T2, JEMRADMMTE A MAE I, 6 R RIE A
H126 & 1ARLE 17 A2 28 A4 5 Hh 0 4507 ik RT3
M2 56 NG, PIYEMIERECS 3.7, SEFAE
32 BAMALE 17 AN JEALAR IO HERRAER . BT HERR G
BRAEPRNZE SR RNR L 2, BilHE
FrMEZeh 0.9985, St AMAUNA A 0.9999. R
B AMATE 17 D2 PR, il 26
MFREEEAR (% 3) o AUV AN A bR
Poli2TUF R AT 4k %) 9 4~ X (P1. P2. P5. P6. P8,
P9, P18. P21, P2)IL[H AW 2-BEA M6, Horh
P1. P2. P6. P8. P9. P18. P21. P22 frH:Ath 16
AN A R 55 A0 R R 35 2K B BEAS M6, Tl PS 7 KA

Poli132TUF. Polil16TUF. PolilTUF J& . i Bl fEA
M6 NFLEMIREIR ST SE R . P24 5 )7 Poli2TUF
1) 104bp SEALFERIZEBEA ML HAAEAE( 1), PS5
P24 7t Poli132 Jfr 5] B HL BEACANAE A5 1 5507 ik
Al (111bp) (B 1L . %4k, P7. P10. P17. P19,
P23 71 S B e (7 B R HH 5 L REARAN 58 4 VUL ) 5
AL, M 17 DA B EEALY B B B i) & H
A 22 5y RMERZ R G AR — & Ll i 2% & A4 A7
o

3 i #

FUAT, o3 7% e B sk i DR bRl 2 R 2
SR, FFoRfRseme, SILpipg,
R 7 5y EEPELE, EAA TR CRFRE 7558,
SEREB M BRI LT TS5 5 T R A EK
i (Gao et a, 2005). i 1152 DNA [FFE4
AT e 5 SR 14 72 1 (Sekino et al, 2001), Bl SE A3 K]
g FARKEDR AL, HERRIE PRI 58748 S SE DR T 17 10
T, AR RN A FE R L — AR A REA, —

= 2 FIHFLHAMBKAETRE 17 NMI T2 AR BFRHREIEF B it MR FE
Tab.2 Power of discrimination and exclusion probability at 17 microsatelliteloci in

mitogynogenetic Japanese flounder

FEDS A Locus NA EP DP HE ] A7 Locus NA EP DP
Poli9TUF 4 0.3551 0.6314 Poli145TUF 2 0.1772 0.4605
Poli30TUF 4 0.2056 0.4599 Poli163TUF 6 0.4739 0.7080
Poli13TUF 5 0.4750 0.6988 Poli130TUF 4 0.4589 0.6997
Poli107TUF 3 0.3861 0.6421 Poli2TUF 4 0.3192 0.5347
Poli117TUF 3 0.1829 0.3765 Poli116TUF 4 0.3838 0.6919
Poli126TUF 4 0.3606 0.5748 Poli131TUF 3 0.3241 0.6079
Poli141TUF 5 0.3806 0.5800 PolilTUF 3 0.2254 0.4063
Poli101TUF 2 0.1473 0.3589 Poli147TUF 2 0.1830 0.4824
Poli132TUF 3 0.2289 0.4995 i il-Cumulate 61 0.9985 0.9999

NA J R ERL A ALIE R B H s EP RS DP A AMATUN 2, B THHFRR LA S SR AN A Unl 2253 0l 4

0.9985 #i1 0.9999.

NA is the numbers of allele of per loci; EPis the exclusion probability; DPis the power of discrimination; 0.9985 and 0.9999

are the cumulate exclusion of probability and the cumulate power of discrimination respectively.

* 3 FHALNRUBRABERAE 17 MIEERMLETFRXR
Tab. 3 Pater nity of mitogynogenetic Japanese flounder at 17 microsatellite loci

P19 P20 P23 P25 P26

REA E
Maternal parents Mitogynogenetic progenies
M1 P7 P10 P24
M2 P13 P14 P15 P16
M3 P17
M4 P3 P4 P11 P12
M5

M6 P1 P2 P5 P6

P8 P9 P18 P21 P22
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Fig. 1 Electrophoresis patterns of the products amplified by Poli2TUF and Poli132TUF

M ghRifis)7-iE, DL2000; M1-6 ¥Kkitih 6 MREA: A5t 1-26 Kz & & 14R(P1-26).
M is standard base pair ladder, DL 2000; the lanes of M1 to 6 were six maternal parents; the lanes of 1 to 26 were mitogynogenetic

progenies (P1 to 26).

MREXAK. MZRBEXRZ ST, Hig b AAEE
RAGERI LD, PAREGEA LR N Aok 1 L REAS

A FER T DAL 73 1 Frad Dt 4 6 26
PR R AN WERZ R B e AR T %« AR PE A~
IRTE 17 ANk DA AL R FE R, DAHERRYE N BEAil,
AR e AR B BEREAR, ISR 26 4
TRIGBEAR, BRECRIRELE. 17 M2 8T
SRR B HERRMEZ h 0.9985, ZHAMA TR HER
o 0.9999, FEATH T SPMERZ K B XK RN %
Mo HIUMERTIL, SRF ORI AT i etk R &
JERIBEASC R, IHA AT AR BT FE I ) 1

gL, ASUHEERL Poli2TUF RIVAT A 5 1%
EREA M6 (1) 9 MHERZ R & TR, B P5 Ak1 8 4
TFARAE LAt 16 /N JBEAT A HH 55 REAS M6 AL L 1 55
REEEDS, AT HER IR 226 T 0 R, X2l T M6
TEAZPRAT H IS5 oA B A% REASAT B W 2 e (1) 2
R, AH PR RS REAR SR 00 R IR, S AEHERR
ZATTEEREA I F5 2 Ml bd, & H 17 A
DR AN T 26 A TARIR BEAS . P7, P10, P17,
P19. P23. P24 {rRsbpafiith IS PS5 AH RGO,
RIAFAE S REAAN VTR R A5 BE DR o X S8/ AAE H B
RS IE DR R L REAT B RIS A L R, I AL
W AN R R K [ L REAS . R A BB, P5.
P24 11 Poli132 JEAAN[A] T~ REA (R RE ik S5 A ik [
JBN 111 bp. MHEIARET TN IS5, FRAT
I = A2 X AR R S A DR B AR T RE N
%o —HRIBIETREIE UAKE R IL . B, Xueta

(2002) ) HI 7] T Bghric &I FYRRE 155 5 4 B8
ooy BN R B 10 Ja ARAFAE ST BRI R I &,
Ut W HEAZ B ik R A2 07 BE R AT e AE 43 1 /K 3
G MO E AR ANE SR B AR BEAR IS
1114 (Corley-Smith et a, 1996; Young et a, 1996;
Sarder et al, 1999). Tanck et al (2001)\ Jy filf £ %
RE TR I G 0] B 28 A4 U i (1) BEA
VASERUNEE QS e EAE S Ol 1 NP ¢ o | S X VA
SRR AT BB 20 o RS54 R PR 2 TR 1R A2 8 20 [m]
n] BEAT e ACHE SR EEA AL IR AE REAR R BE R B, £
R BAARIN, B PRAL AR 22 0 Z W o A
H4] (Thorgaard et a, 1983). You et a(1995)%) —
AR S AR R O3 AT IS R R 6 G o AR AN/ HL
AR A A 22 G AR, IXAE AR RIYE R AR I
SRR Z P A R A R . X KRB AR
WG AR E RS R R A A L2, ATJEAR
HIL 5 BEACAS 58 4 AH [R) 1 S5 A7 JE DS o (HAEAR S5
o, PRI AL DNA 123 B A 384T
5 0] X B8 AN ] T BEAS 0 AR ok S A i R B
AfagAr, H R SRR v R A
SR, AT 2y RMERZ R B R AR A E
el e S R A AE, R R R Ak — 2 9
FEHIE A SPHERZ & B MRS, A DR bRl
AMURETRTFEEAR TR, [FR&E ] P A
X R R G R AA E, DA Tkl a
o AN, ST BT 2l 2R TAESE AR
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