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WE  h TR A AL M LU & T 8 (Paralichthys olivaceus)if 42 10 R B B o Z ¥ X &
REAPHEMAE, AHRFA>AECE LA LN 24 NEEA R T EARID AT 8735 S5
AHBEZE T ZRG2). ZR(G3)., WRGHRRZAALERZ M BUAHRATT tE 0. ERET,
24 ME T EMAEAEMEA, G2, G3. G4 REW, 24 ANE 96, 42, 32 fn 32 NEMEEH, F
H AL I E A 4 4.00, 1.98, 1.33 Fn 1.33; M2 44 % 271 5 0.6416. 03472, 0.1694 #1 0.1492;
44 JE % 7 03503, 0.6528., 0.8306 1 0.8508; & {4 40l & 24 % & 0.5822, 0.9238, 0.9890 Fn
0.9988, 24 M A FEH 17 M4, EMA 7T MIFLEAERS, B, # ERERME L KR
BoRERRLE —RGHERANEEHTON, EREXN, FRELBRB ) HEZAFTIARERS
MR LA, BB TR S FRAMKE B e ARG s E Rk kA E A G, G2 1 G3 K
AP RARSRE, RFZH £ EEP<0.05); EEGIRA2PHTRE, 5B RELERT
B E, G4 FZ A0 (0.9988) B 5 T3 42 20 X4 B i 25 B BT 3k 15 09 R0 18.(0.9860), % 4275
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7F & (Paralichthys olivaceus) sk J& T 1 ‘B 1 44
(Osteichthyes) . ¥ H (Pleuronectiformes) . fi ¥ H
(Pleuronectoidei) . £l (Paralichthyidae) . 7 ¥ J&
(Paralichthys), "z 43 T E T HEEHLIX . 2 T
ARUFIEL . HAR RS, iR R R Ak,
2 [ B e T s O B A AR AR R
FEPRTMEYE, FENTIRFEAANET, 445 HiRR, MEA

T, MIE; MBRARRARFR; mELZHME;, 260K
XEHS 2095-9869(2019)06-0048-08

B ) S 4 PR R U T R 1.8 A5 773 HIRE, 257
ik 2.9 f(Yamamoto, 1999), FEA =, FEVEEMET
BRI T m 2T A AR . LTI, TR EAK R
5T B AL HIAT HCs S5l B RHUT N 51 A TN 5 S 0
B JMEAZ L BEOR, 55 E A S 6T b e b i
1 SRS Fpedb B 2 5G4 5, 2017), FFAEE
7 BT THEST R, B T RAF LB
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N TS e 2 B BAHRAER R, 55
AR SRR L, AT PR AR e S R R [ S REAS AR
TE A0 M 4 ) S s A% 43 B 55 7 TR LA B 20 (H
CL7E I i Fhfa 28 Hp 45 2] 3 FH (Komen et al, 2007) . - i
N L% 5 M & B A5 IR T 19864F, M A 55 45
(1986)i@ 1 IR ST MIER K R AR fsE AR, &S T
K WEIREL o SR 225y MR R B T ik, IR
[F) TBEHIER] T 464 F B9 BT o Yamamoto(1999)7E 15 5
FEEA 227 240 3L RE b, UK S 0B SR &
B, B TR, JFHDNAEL E SR AT T8
HE. %5 (2002)iz F IR T8E . £ A %(2005) 18 i 14
TRARIC IR I DR A o SEMERL K S AE AR A G A
KR, ORfe B4 T3 E ek o (HiE 205 S8 o 2
WEAZ & B RENS 1 25 45 = f 2R M Al B FE FAR U, #E K
#; 10 (Pseudosciaena crocen) i £ W ¢ M k% B 1k
(M/INFE4E 2010) . 413k #)7(Megal obrama amblycephal a)
2L = ACUBOIEAZ & BRI ERSE, 2014) FI5H g
fifj (Erythroculter ilishaeformis)iZ: £ H s 5173 2L 2%
KB B(EEESE, 2015)h 5 2I56TE

AR E TR T K& W A BEMER k & 5 ST,
AL T EC o R M kB RS S ()i 4 55,
2010a), JEH B EVRICHAT T8 738 O 4 55,
2010b; ABEIRZE 2006), H20074E, JFE T HEL 248
WA MR R T XRG4 3T 2009 Fi
20144 ST T 35 SR B oy iR R F AR =K
R, A AR R bRICTT R T st Rk T
(EHENEE, 2012; 51045, 2014), BRI, #LE
W MR R B IR AMGER TR LA, [F
I AR Ta] A 35 4B AR BLRE .

ABFAE LIRS L, R 2014 45 il 2w PE
A ARSI TR R, IRAG T A 857 S8 50 oy 4 HE
BRERBIKZR, JFHEE PR 24 ML
BARCHET T a5 B L st AR EE S5 s AL R R 1 A
B, i — 2 AR A DR A % 22 22 AR DR O S A
BT A AR, DUA R o 6 Y 4l R i
i P R B S A AR

1 HREHE
11 ZEZENNBRHESRERLEREZNLE

AT AE K PR B 05 e AL ] A SR
VTP, 20074, L) E 4 (Pagrus major )i T1F Sk S R
W, SRS IOE, 5 1R S A M o 67 fr =
UIFA2HE, JFTEEOE S 3 min, HELA0C . 45 minfii%
IR A BRI TIE o M R B S, AR — 1R

B MR K B R Z(GL). 20094, FIFHGIN A B
PN TRAR TS S ML LT, RIS ESE
5 ARIEU MM R B R R (G2). 20144F, LIG2
R EZWNERRA R ARSI IR E 0 M R B
S, A TS AR AR R R R (G3),
20184F, XFG35 Z A 1R MEEA ARG T M
WRE , FAFEL AR MM R B KR (G).

1.2 HmRESEEZE DNA R

KREENENEREA B G35 F 2 1 TC RN 1) g 668 1 G4
FEZ15 HIR 440, B T100%2 B [E 5,
20 CARAT o VA2 JRE M A= I e £ 353 25 1100 S5 A Al ok
I [ (Control, C). [ ZHDNA R I VE 3 4 47 5t
A4 DNASZ PG SRR, DP324-02)#2H . Fi4h,
A S = AR AE 5 G2 R G3 K & B DNAFE i (%%
30)8), TEAHESE AR R AR IC R GEA T T R I 4L
P 4T

1.3 WIESIY

(CEINEGIEY/ oty S AS BN 15 I B g L E3 R
(Castafio-Sanchez et al, 2010), HRIEAS AT L (X 7K Hr
%,2013; Liu et al, 2013) ) SC 8045 58, 1w 24
ARbRIC, ik s B 24 AN EBTEE. 51 H
A TAY TR R ARAGEG K. 51975 .
1B IR GenBank Bt 5 WK 1,

14 HIEERBLN

FIFHFAMATHEX 23241t X 245 5 | 91 B4 1E W] 5 4 57
W AT PENCRRIT . FRICNFAM, R G 20, bR
ICAHEX, #K R, PCRICVARR M5 ul,
£U45 10xbuffer 1.5 ul, Mg*" (25 mmol/ul) 1.5 ul, dNTPs
(10 mmol/ul)#%0.25 pl, L FUHF5I#(10 pmol/ul)4%
0.15 pl, Tag DNAZR GRS U/ul) 02 ul, itk
DNA(30~50 ng) 1 pl, ddH,0 9.5 pl, PCRJIZJW F&)F
94 CHiAEMES min; 94°C 25 s, 50°C~54C 25 s, 72°C
60s, 35MEH; FJ572°CHEM10 min, PCRY HTE
PE9700AIPCRAY 47, Ht1 ul PCRZ#)510 plfy
Hidi Formamidf1GeneScan™-500 LIZ Size Standardif
4 W (Hidi Formamid : GeneScan'™-500 LIZ Size
Standard=80 : /MR G, 95 CASPES min, Z53H 5 M
B B UK B A AR S 743 i ABI 370000 5
PGHEATBAE Ik, FFIFHGeneMarker V2.2.0%/4-3
TP 43 AL,

15 Zitigtx
{37 BL % (Number of alleles, N,). WIEEZRE
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Tab.1 Primer sequences, core sequences, annealing temperatures, and accession number in GenBank
of 24 microsatellite loci in the P. olivaceus

=)
N . RS
DL pe EEW% s N 3 &%J\E:F‘
o7 kgl 1B R B . GenBank
Core . Ay Linkage .
Locus Primer sequence (5'~3") Tw accession
sequences group No

. F: GGTTTAACGGTAGAGTTTGCACAGC
Poli1076TUF  (AC)s R: GGAAGCCACTACCATACCAATACCA 62 ! AB458945

. F:CCTGCTCACTCACTGTTCGTACTCT
Poli1077TUF (€A R: ACAGGAGTGAATGATGGAGACGAC 62 2 AB458946

e e OGN o
Poli 148TUF (TG)1s 5 ggg&%ﬁi%‘é%%?g‘&%‘j&*c 62 4 AB459422
s e ONCSOGMOCEGAT o e
ey ISASAOOICCTIOTST o
Poli159TUF (CA)1o gﬁ %’éﬁé‘?g%‘?gg ggggég(C}TATG 62 7 AB459431
POli1825TUF  (GA)s V) VL) piveaiply hcios 62 8 AB459110
e ca, OSMSCSTINGOCCT e
@ o s
Poli907TUF (TG)1s B e 60 11 EF112845
e o, LATTIMIOSROCCTC 0
Poli966TUF (CA)is B o 60 13 EF112892
POli1819TUF  (CA)as 5 ii’égéé:iggﬁ%g%gggg 63 14 AB459105
s en LASICSEOGG -
@ 6 e
Poli1915TUF  (CA)s gﬁ %’égggﬁggfgfgg?ggﬁgg g’ A 60 17 AB459185
Polil010TUF  (CA), gﬁ E‘Z‘éﬁg%%i%ggi&%&%ﬁiﬁ% 60 18 AB458907
POlil490TUF  (CTT), g R s 60 19 DQ889052
POli1838TUF  (CA)ye T Sy s 54 20 AB459120
POli1925TUF  (CA)ys sy A St gy 62 21 AB459193
polil498TUF  (AGA)is e A et 58 2 DQ889058
POli-RC27-TUF  (AC)a R S AN AT AL oA 55 23 AB030937

. F: CCAGAGGACAGTTGGCTTTC
Poli1872TUF (CA) 5 R: GGAGCGACCACGTAGAAGAC 61 24 AB459147
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I 832 25 DO AU i SR A 2 T R AR I SR REAE S0 51

(Expected heterozygosity, H,). 4li& & (Homozygosity,
Hom) . 1ML & $(Genetic similarity index, GSI)
LS HII R popgene (ver.3.2)it RS, IFFIH]
SPSS19.0 Xf £ 2% R WAL SHGIAT T T-test, A6 H:
P 25 5 1) f 1 (P<0.05) . AR AL 5C R EU(Nagy
etal, 1982)H LA F a8
A r=d G TEUM RS
AR B R =1-1' (1)
K, FORsE i AR S R B G oRss i ARHE
BRERFZR; r IR S EA R,

*x2

2 HERE5HW

21 BRFEEEFRER

F2 G T 24 MMCBENLEAE G2, G3, G4
DL R (O i A5 o S B . I ER 6 5 B Al
. ZERBR, G2, G3 il G4 15 S 3 K 80 )
42, 32 F 325 SIS LAY 1,98, 1.33
1133 IR G B 5351 0.3472.0.1694 1 0.1492;
44 RE A9 0.6528 . 0.8306 F1 0.8508, % 3 HiEk s
T Gl WU, 45BN, Gl G2. G3 Hl G4 %%

EEMZAEER G2. G3. G4 FXEE4E C ByEEER

Tab.2 Number of alleles, heterozygosity and homozygosity of G2, G3, G4 and control

o 4 (AL N, WIHI A A H, 445 Hom
Locus C G2 G3 G4 C G2 G3 G4 C G2 G3 G4

Poli1l076TUF 5 2 1 1 0.7831 0.5070  0.0000 0.0000 0.2070 0.4930 1.0000 1.0000
Poli1077TUF 4 2 1 1 0.7475 0.5070  0.0000 0.0000 0.2430 0.4930 1.0000 1.0000
Poli1831TUF 4 1 1 1 0.7375 0.0000 0.0000 0.0000 0.2532 1.0000 1.0000 1.0000
Poli148TUF 5 2 1 1 0.7550 0.5070  0.0000 0.0000 0.2354 0.4930 1.0000 1.0000
Poli9TUF 3 2 1 1 0.6550 0.5067 0.0000 0.0000 0.3367 0.4933 1.0000 1.0000
Poli107TUF 4 2 1 1 0.7438 0.5070  0.0000 0.0000 0.2468 0.4930 1.0000 1.0000
Poli159TUF 2 1 1 1 0.3750  0.0000 0.0000 0.0000 0.6203 1.0000 1.0000 1.0000
Poli1825TUF 6 2 2 2 0.5837 0.4879 0.5082 0.0494 0.4089 0.5121 0.4918 0.9506
Poli1936TUF 3 1 1 1 0.4441 0.0000 0.0000 0.0000 0.5503 1.0000 1.0000 1.0000
Pol15 4 2 2 2 0.6569 0.5070 0.5082 0.5051 0.3348 0.4930 0.4918 0.4949
Poli907TUF 3 1 1 1 0.6291 0.0000 0.0000 0.0000 0.3630 1.0000 1.0000 1.0000
Poli212TUF 5 2 1 1 0.7688 0.5070  0.0000 0.0000 0.2215 0.4930 1.0000 1.0000
Poli966TUF 5 2 1 1 0.7863  0.5070  0.0000 0.0000 0.2038 0.4930 1.0000 1.0000
Poli1819TUF 5 3 2 2 0.7819 0.5458 0.5077 0.5060 0.2082 0.4542 0.4923 0.4940
Pol3 5 2 2 2 0.7603  0.5070 0.5082 0.5035 0.2301 0.4930 0.4918 0.4965
Po25A 3 2 2 2 0.5659 0.5070 0.5082 0.5060 0.4269 0.4930 0.4918 0.4940
Poli1915TUF 4 2 1 1 0.6616 0.0548 0.0000 0.0000 0.3301 0.9452 1.0000 1.0000
Poli1010TUF 5 2 2 2 0.7525 0.5070 0.5082 0.5063 0.2380 0.4930 0.4918 0.4937
Poli1490TUF 2 1 1 1 0.4622  0.0000 0.0000 0.0000 0.5320 1.0000 1.0000 1.0000
Poli1838TUF 6 1 1 1 0.7666  0.0000 0.0000 0.0000 0.2237  1.0000 1.0000 1.0000
Poli1925TUF 1 2 2 2 0.0000 0.5340 0.5077 0.5013 1.0000 0.4660 0.4923 0.4987
Poli1498TUF 5 2 1 1 0.6403  0.5595 0.0000 0.0000 0.3516 0.4405 1.0000 1.0000
PoliRC27TUF 3 2 1 1 0.5966 0.0548 0.0000 0.0000 0.3959 0.9452 1.0000 1.0000
Poli1l872TUF 4 2 2 2 0.7453  0.5200 0.5082 0.5035 0.2453 0.4800 0.4918 0.4965
Mean 400 1.98 133 1.33 0.6416 0.3472 0.1694 0.1492 0.3503 0.6528 0.8306 0.8508
Total 96 42 32 32 / / / / / / / /
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Tab.3  T-test of genetic parameters among
G2, G3, G4 and control

%4 G1. G2. G3. G4 MM BHRREMR
B A A ) & FE AR ARLE
Tab.4 Genetic similarity indices among
G1, G2, G3, G4 and control

A
AL
. X
FE Number Tﬁr{% Uik i 4 i
: of FH R AN
Family Hom
heteroge Na H.
-neous
locus
C 23 4.00+1.3* 0.6497+0.1816* 0.3503+0.1816"
Gl" 15 2.00£0.0° 0.5071%0.0019° 0.4929+0.0019"
G2 13 1.98+0.8° 0.3472+0.2418° 0.6528+0.2418°
G3 7 1.33+0.59 0.1694+0.2445% 0.8306:+0.2445¢
G4 7 1.33%0.5% 0.1492+0.2331¢ 0.8508+0.2331¢

*5 | F A4 AE (20 12) 4 5 RISEE EARAFE s
21 (A A7 7E e 3 22 57+(P<0.05), A

* Data from Wang et al (2012); values in each column

with different superscripts are significantly different (P<0.05),

the same as below

A7 5 PR EIORT I B 2 5 B I 2 IR T 6 IRZH (N=4.0
H=0.6497) (P<0.05), Ifii 44 W) 52 5 T % R4
(Hon=0.3503) (P<0.05); Hij —fRisLLMit%x k& & G1.
G2 fil G3 ERfESH LA BERAL, 25U Ga
REMBE LETRE., A&, M G1(0.4929)
F| G2(0.6528), 3| G3(0.8306)Z 4w, HACERE
255 1 3% (P<0.05), H G3 5 G4(0.8508) 2= % A%,
TN, A SRR A MEA e B AR 4G T i 3
B HMN G3 B G4 RAM B TRE, AFEHEE .

2.2 HEBUESH

SEAC LR GBI, XHESEMER LT K
Tt BEAH(C)FR Z P /AR () 11 338 A% A DL BE 2R A 7 35 (B L
(4. 45REW, Gl. G2. G3 Ml G4 (LM
BE439 4 0.8917, 0.9238. 0.9890 Fl 0.9988, i3
T IR 4(0.5822), G3 Il G4 My AL AU Bl it
A8 R W HLSAE(0.986) o FEIE S Er FAMERZ & & 1
i, BEMLE R AR S A A IR, G F)
G2, P3| G3 ¥ B EHE(P<0.05), G3 F| G4 HiiF
PNTE
23 ARMAMNGAENEMLZRE

=5 HRER, G4 ZFREY, 24 fifihd 174
C e alid, 38 Z2E6A 1.0000, HAE 7 A7 SR

Frae AR, B RN 0.0963~0.3439, IEAC 5
B AT TR A S A A R — N AR, I BT

K Z Family ¥1{H Mean fx/ME Min ¢ K{H Max
C 0.5822+0.0240* 0.3623 0.7720
G1* 0.8917+0.0182° 0.7233 1.0000
G2 0.9238+0.0176° 0.7695 1.0000
G3 0.9890+0.0123¢ 0.9542 1.0000
G4 0.9988+0.0112¢ 0.9895 1.0000

LS A AR S EA R EHA R 7E T DNARAN
A, Polil825TUF . Pol3 Fl Po25A 3 AN i AX A il
1 ANEAAER, ERRECN 0.0963, AR EIR
0.9750, Pol5. Poli1010TUF #1 Poli1872TUF 3 i
SAEHAERECR 2 4, B REUN 0.1855, HAIRN
0.9500, Polil925TUF il |4 &AMA%CHh 4, i
REEEE, H 03439, EHZE K 0.9000,

3 iTig

B ST T R ARGE T 6T 34 22 DU AR U AR o3 2 HEAX
RERZWES, It 240 8 B 4 R 0 TR ARic i
1T TR RRAEIE 5T o 7 215 S IUEU o 2EMEAZ & B RES
P G R 45 BE AU, 5 Nagy %5 (1982)11)
R 25 S AH b, A 60l gk o 24 ke B — AR Y T 9~
10 AR Ay = F IS B, —ACAH S T 1i~12 AR Ay
SR AT (CF 245 2012), G452 50HT =10 HE
Wik B R A HA T B Al B FUAARLRE , st A% A AR
Ji£(0.9988) EL = T 22201 4 [R] iE A K By 3K 45 10 B 18
{H(0.9860), 734l , FERBE (/NS , 2010)i% 2 M
AR B HE A% & B RE R A AR ) S 34 40 DL &R Bk
0.8672, 805 (& NS, 2014) 1% £ =S E0 o 2L M
W R AR N AR T 1) SF- 2 382 A% AL 2490.9845, 58
WA (2= 45, 2015) 3% 22 WA DA o S A% & B A
AR 8] - 3438 A AR ARLRE 41,0000, iR BiF o 45 SR 3
B, SR I MR R E , AR R s A
AL AR, bk a7 1 35 38 R R

AW KB (NS, 2010), BS80S
45, 2014) 55 SE MR & B IS R, HAEE S
O RMER R B R, RRN S A G HORAN, TE
4 2 11 i (Exopalaemon  carinicauda)ifi 3¢ & i1 L 772 7E
KU L(EHITE, 2017, #7Ib, GEELKEN
TP AT — . SRR ERER, ZBbRic sl
ARG HEA R R EME, KELRMNSES
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R5 GARFRHR UANNWIEMR EASNMEEE.
teR . EHRMART ALY
Tab.5 Number of homozygote, recombination frequency,
breeding coefficients in gynogens of P. olivaceus for 24
detected microsatellite loci in G4

‘ WED . EAR
(VA=Y 5 4 Recqmbin Y
Locus Number of Ratio ation F

homozygote frequency
Poli1076 TUF 40 1.0000  0.0000 1.0000
Poli1077TUF 40 1.0000  0.0000 1.0000
Poli1831TUF 40 1.0000  0.0000 1.0000
Poli148TUF 40 1.0000  0.0000 1.0000
Poli9TUF 40 1.0000  0.0000 1.0000
Poli1l07TUF 40 1.0000  0.0000 1.0000
Poli159TUF 40 1.0000  0.0000 1.0000
Poli1825TUF 1 0.0250  0.9750 0.0963
Poli1936TUF 40 1.0000  0.0000 1.0000
Po15 2 0.0500  0.9500 0.1855
Poli907TUF 40 1.0000  0.0000 1.0000
Poli212TUF 40 1.0000  0.0000 1.0000
Poli966TUF 40 1.0000  0.0000 1.0000
Poli1819TUF 1 0.0250  0.9750 0.0963
Po13 1 0.0250  0.9750 0.0963
Po25A 1 0.0250  0.9750 0.0963
Poli1915TUF 40 1.0000  0.0000 1.0000
Poli1010TUF 2 0.0500  0.9500 0.1855
Poli1490TUF 40 1.0000  0.0000 1.0000
Poli1838TUF 40 1.0000  0.0000 1.0000
Poli1925TUF 4 0.1000  0.9000 0.3439
Poli1498TUF 40 1.0000  0.0000 1.0000
PoliRC27TUF 40 1.0000  0.0000 1.0000
Poli1872TUF 2 0.0500  0.9500 0.1855
P44 Mean 273 0.7219  0.2781  0.7579

BEpe, TR v E A R A TR AR T B 4l BE AN Bt D L
A3 S ME R B AR B0 B n G B (R 2% A, 20125
EHAEEE, 2014), filfn, Po25A fi S 1M & E —18
R E AR A 0.9333, — 48K 0.9667, =4tk 1.0000,
PUAR A 0.9750; Pol3 fi sifE— 1R E 4% K 0.9667,
—A0K 09333, UL 0.9750, XF T ik 2 ANz,
FE— I B 4SRRI 0~2 Z ], AR5 22 8] A4 B
HF I TR i TR A S AR RO T
HAER R EALE . EK= s b, G R4 R
E5, EXRZYR LR T hRic -5 2RER, DI
EERRE EARC S 2R AR EE RS (Ji et al, 2009;

Li et al, 2008), 7EA 6T I, #fE R (2013)FF & T
BEAMC-ELRAER, JFRIEEHROAMNE, Bir
B URA SEIE S22 AP SIS bt R I =R AR )
3 PR, G 2R X AN EA R E T 0.677,
WG, T A I AL Y E AR R T 0.9000, i
T 2ki Xk, WFTR S SRR, 78 % 1 S A% &
B AGRE, PRI 2k X bR iC (R AL R A
REMEUMERR S a5 8 | 4B I E RIS

T S g AL RN S Al AR IR E o 2
WEAZ & S O T 22 SR R Bk S
B2/IB 7 O o N i [ T B vt - 0 =
FRARAE R BCAAR RIS S IEA, $2m TIOR3
LT XUBAAEAAR AL B ] £ (Zhang et al, 2018), F] FHHE
HERURATAR T A5 s b R Z M A 438, Rl & A
B (X 425, 2017) 225 sabEm 22 4l i, 7
B R RSN, HrEmZE L, FAA2 3
WiRZ & B S K B 1 T BURAS AR SOR AL, JE T3
PAR I 4l T A 2R A 5 UDHE B T v, i A
JUARMOZE L) 25 T 464 5EkE 5 (Komen et al, 2007).
B BCARR R 4l A v e, HRIA ke, AR K
MEE R, R EE A, 56245
ZAMERZ K BAH L, DO MR R B A B s S
R FNE AR G 2R , HL 3% 2 =R DU 4 Qo 5500 4 A%
KB BB LA RS AL UE, (HiX SRR
[F) 24 28 () A4 FhpL S anfar, H 1 AR T RITSE . AN %
S 2RI oy ZMEAZ K R AR B 24238 1) A= Fh A 34
Ay il A AHAT, DX e 34 2 2R B M R B
RERNVEREA TR 54N, & wbEd Fhim
PR, R s re B A B S A

25 LRTIR ) 3E A 3% 2 DU A R o R MRS R B TR
REF PR R, BA & Al A R L AU, )
AT BT . AR L) B8 i A & 9T o

£ % X #
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Genetic Analysis of Four Generations of a Successive M eilogynogenetic
Population in the Japanese Flounder, Paralichthys olivaceus

WANG Guixing, ZHANG Xiaoyan, SUN Zhaohui, ZHAO Yaxian, DU Wei, HOU J ilun”, WANG Yufen”

(Beidaihe Central Experiment Sation, Chinese Academy of Fishery Sciences, Qinhuangdao 066100)

Abstract Artificially induced gynogenesis is a form of chromosome manipulation for sex control,
accelerating both the elimination of recessive deleterious genes and the rapid establishment of inbred lines
that could benefit the breeding progress in fish species. Artificially induced gynogenesis can be divided by
mechanism into meiogynogenesis and mitogynogenesis. In this study, the fourth generation of a
successive meiogynogenetic population (G4) in Japanese flounder (Paralichthys olivaceus) was
established by induction of meiogynogenesis, in which the eggs of third-generation females (G3) were
activated by ultraviolet-irradiated red sea bream (Pagrus major) sperm, followed by a cold-shock
treatment at 0°C, starting 3 min after activation and lasting 45 min. We evaluated the genetic structure of
the control, G2, G3, and G4 populations with 24 microsatellite markers and a high recombination rate that
covered all linkage groups of the flounder. The efficiency of successive meiogynogenesis in terms of
producing a highly inbred line was quantified by calculating the homozygosity and genetic similarity. The
results showed that 96, 42, 32, and 32 alleles were detected in the control, G2, G3, and G4 populations,
respectively; the average numbers of alleles were 4.00, 1.98, 1.33, and 1.33, respectively; and the average
expected heterozygosities were 0.6416, 0.3472, 0.1694, and 0.1492, respectively. The average
homozygosities among the 24 analyzed loci were 0.3503, 0.6528, 0.8306, and 0.8508, respectively. In the
G4 population, 17 loci were homozygous, while 7 remained heterozygous. With respect to genetic
similarity, the average similarity indexes between offsprings within populations were 0.5822, 0.9238,
0.9890, and 0.9988, respectively. Among G1, G2, and G3 populations, the homozygosity and genetic
similarity index increased significantly (P<0.05) with generations. However, the differences in
homozygosity and genetic similarity index between G3 and G4 were not significant. Our results indicate
that artificially induced successive meiogynogenesis can effectively increase the homozygosity of
individuals, as well as the genetic similarity of offspring within a population. Successive meiogynogenesis
has a higher induction rate than mitogynogenesis, and therefore is a useful alternative method for
establishing clonal lines in fish.

Key words Paralichthys olivaceus, SSR; Gynogenesis clonal line; Genetic diversity; Heterozygous
locus
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