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j‘lJ 3’% )

WE: VT ANEHBLTAMEN R I ER ST TR REEHMENER, LH L
THAEEMBEEANER  ABUBRATRFNANEH L LA _FE(ND) B p ZER L
H 5k (MGD-1) # & HRMHK 2 H ¥R K E Z 14 (MGD-2), 3 f| /i MGD-1 & & i £
RS 5 ERIE SR e R &R R (MGDIH) . M T 3%t % 41 E
HHRBEHAQ AT 2UANEHBN T2 ML EARR, A4 MGD-1 72T T 2L &
2Rz AMANES., ERELXXTHFOFEILT 17 MR T H L8 X H,19 MMrit fr
THEUBTH AN TRUETZELAERK, 2/ ABF LRREN BT ERBLETTH4H
“RHEARNERERE, FREF AN BHRNEFLEFAB(A) M LEERLE(PIC)ETRK
H & E &/, ND # A fn PIC 3 5 % % ,MGDIH U £ I &K, MERFILEHE LI L
FEHOR M A H RN ELERHAT ALERHBER. A0 MR AEFLAK
B, H 8.8%~29.1% ;L MR K, H2.4%~23.2% , & MGD-1 ## MGD-2
WENEEREG THA R, 2R%N, A F B LA ACENH L ER TN L ET

BAE RN RERTELHEEYH,

KEWR: T, MIE; F248; BEXET G4, RHHE

hESES: Q343; S917.4

o ¥ ( Paralichthys olivaceus) 5 J& 8t 1 H
( Pleuronectiformes ) , #f % ( Bothidae ) , I &f &
(Paralichthys) & A o H 1 F =7 i B 58 FRIH
TEFR [ LA i o A e o Tz . TG )
IR AR, PR A S, R R T K 5
SPGB 6T
S A B R ™ AN e R IR LR H 88 YK, SR
B R R B A A R TR L PO P R AR S
PG, TR I i A 33 A% T T o B 2F 6 ) i i R fie
PR R B B S PR R L, PR E PR (A58
H AR FIMER K T 7 RO 2R R A A
BOord. H, NLJF S0 2 AT A
If] s BEAPEAR A9 VE T, B AR AR a8t 1% A B

%5 B #5:2012-09-27 &8 B 8§ :2012-12-17

XEiFRERL A

RERE KR4 s E A A e MW  fEE
ol S e v R B2 B AT AL . E T, T K £
K e g iES T W i ( Tetraodon
fluviatils )0 | F GRS BE R 8 ( Verasper
moseri)'® ¥k % ( Dicentrarchus labrax) "’ | K 3
@F  ( Scophthalmus — maximus )™ ™" Y@ 6
( Misgurnus X w
( Larimichthys crocea )" fl #& 2% #% ( Limanda
yokohamae) "' &

KT I B AR B 8L o BTt R C A AR 24
BN 2 R RS AR s G S
SR T B RS L MR R
R AL 22 B RS F, 8 A R B L R

anguillicaudatus )[12] .

BB E [ KPS TR (2012BAD26BO1 ) 5 H [ 7K 7 B2 BF 5 e 2 A FHIF Al 55 9% % 5 (2012C012)
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o 37 %

T S AR S K B AR A A
FRAEAMAT %5 ESCE BT oh, BT O IR A i
P4y DA g5t A% 32 IR 3 B AL Al B, A B TR bR L T S
(SR NS -2 A i D R VA 7 I 2 A W N4
B Ve BRI 51 o0 A T4 B 24 A EEBRER 72 DR
B, F O R K T AR R R AT
¥rid 5 & 22 ki ( microsatellite-centromere , M-C ) 2Z
[F) P9 AR RS B, AR 90 8 L AR A 22080 DR AP
FIL A 22 K0 3 S DX 23 3] ) P 3k 2 o7 "8 14 sl T2
BRI HEAT 2F 8F A [6) — A% UK (4382 4% 43 A7, 0 TE AR
TCAEJESURE b 0 8 AN ], G S0 H i A% st
PR AR A — 5 1Y 22 5k

R ik

1.1 SEI#f#

SR 5 g v [ KPR 2R 0 T B AL 3 TRT
Th G SR OF B R AR . Ml A AR Y
&R N L I AR 0 7 AR BBORS W A B 5~
T BRI 5 00 T /0 IRA, B E 2 min )5,
JA 16 Tl K #E 5 min J5 A AR g4k
75 U R ROME A K F G 1K (meiotic
gynogenetic diploid, MGD-1) f{ £ A< 5 & 3@ — %
PRAR D, 45 07 1 5 4 0F 2 X 4 % &
AN TG 1) LR %00 6T 00 7,2 min 5
A H] 0 C il K b AT R se AL BEE 45 min, 58
L MGD-1 #:4E i #E . B & MGD-1 2 ¥ ek, #k
Ve R B R AF B A FRAT 55— U AR o 2L
BORE T b i A A Sy 3 2 AR s A
I RMER R H AR (MGD-2) . [ R #%
MGD-1 & 7 % M 52 0 WM 1A 5 [e] — it fa 22
e il 175 5 R AT A Oh A R S8 E ) 45 0 58 A A
(MGDIH) , Jir 5 A5 K3 % F % L5 i 47
FRHH
1.2 EF4H DNA RJ1RE

JIT A SR A SR B I THT ) S8 A o, S [) A Ak )
FRIEE 90 H %, B b A5 IR BE LI 32 A A
KA g S5 FE S, DNA 5 U R o8 2 % T
[50 mmol/L NaCl,30 mmol/L Tris-HCI(pH 8.0),
200 mmol/L EDTA(pH 8.0),1% SDS,200 wg/mL
Proteinase K| fill A B % % % 2% v, 50 “C JH fk % %
SRR R ANy 505 S ORE (25: 240 1) il 2
— i, 2.5 fE RS B S N DT VE, 0. 1 mL
70% £ T 16 Ve UUUE , TE ¥ iR, - 20 CHRAFRF M.

FEISE U, R FH 3 Bl 58 I PR K A DNA K
A Y BT, 58 A0 23 o6 BE TN 2 OD, M, # %
DNA [ i .
1.3 #HMIE#RiL

T2 A AR R IEEE A A6 AR
ke o BEE, AA E BURE 3 N ARiT, W
GenBank 3K 15 5| ¥ & %1 & ik T & J¢ 51, # M
SSRHunter % {4 #1 Primer 3.0 % i1 5%, i1 B
AETAY TREARRS ARA G 5194
R GEBUEE A0 75 K GenBank %55 UL 1,
1.4 PCR R K B ik

PCR [ AR & K 15 pL, £ 45 10 x Buffer 2.5
pL . Mg** (25 mmol/L)1 pL . dNTPs(2 mmol/L)
1 wL, E RS54 (10 mmol/L) 4% 0.6 pL AR 1
wL(30 ~50 ng) . Tag DNA B & 1 U, i &
ddH,O, SR FRFF AR :94 CHiAEPE 3 min, 94 C
A5k 30 s, 38k 30 5,72 C4E A 30 5,25 ME T,
% )5 #E{# 10 min, PCR ¥~ 34 {ii ] PE9700 %! PCR
IXFE N . PCR 473 7= 1 2 8% 75 14 5K 7 443 It Ji
8 T L DK ARSI, FR UK S 1% MR AR 4 €4 10 min,
WA S M 10 min, EEBFE HP scanjet G4010 4
1% , Gel-Pro Analyzer 4.5 %5 73 A 1 X
HL K T R AT B SR A AT
1.5 St

4 AFEAS AL B DL - ND 21 0 1E & M A 5
T4 32 B ,MGD-1 4} — & B 4 11 iF T 0 5 o
ZMER K B R TR 32 B, MGD-2 41
MGD-1 % & 2 M S R AT 5 T 0 R
Wi R B A T 32 B, MGD1H 415 MGD-1
R A P A A ) T T ) P R £ 2
L322 B, A M-C Z [ H 4 R
(recombination frequency, r) {3155 R F 3L K U 3%
R A% B REAS T S 9RO BOMERZ R T A
B A0 TR B AN PR 7 R AN IR R B 2 AT A
e TERZE AT WA O, M-C &% i 5 55
F100(r/2) "™, MR M-C [ B, 8 3 TR f g
I3 N 22 R 2 U R R A A 220k 3 S X
) A 5] X3k P B a0 R AT 4 b A8 A 1 35 1% 43
Br, it 18 2 K M0 g8 3t 98 b 55 0k 4K
(number of alleles, A) . 22 75 J& o7 i%) L I 2= 45 B8
(observed heterozygosity, H,) . Z & & & &
( polymorphism information content, PIC) F 4l &

J¥ (homozygosity , H ) & S i A ] — A% 1A 1) AR
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i Popgene( Version 3.2) # {4 it

Bo WZR A H

fragit4atriit
_1_ZP gau\ l:ln_n i

i=1

n-1 n

PIC =1 - ip? = Y Y 2PIP] M 0 AR

i=1 i=1j=1+1

FEDREL i LB, P P, o SR B R A, 2R
74 B (excepted heterozygosity , H, ) )11 & J5 ¥
2 A X1 W 7 2 20 AR I S Ay DR R AT A

41 ND 21 (R AIE By AB x CD, % 18 73 29 5 1

F1 RARFIERIEHEREPHE BLF

TR IR L 5] v i AC: AD: BC:BD =1:1:1:1,
WIsHZ A BE R 1.0, MGD-1 fl MGD-2 41
—ANEA AL R AB W) 4 3 PR B )
MoN AA:AB:BB =1:2: 1, {75 N 0.5,
MGDIH 4 /¥ 5 A ZL K Ty AB x AB, {3
RULL Al AA: AB: BB =1:2: 1, Wi 7% & B
H0.5, [FImF, GEit 4 B Z A5 RAE 2 A8 M AL R
4G A RE 2B A R BCT o L

5] %1 GenBank Z RS

Tab.1 Locus,core sequences,linkage group and accession number in GenBank of 72 microsatellite loci

e U ANl HaRs i % P (AN ] RS

IocUs linkage core Gen?ank locus linkage core Gen?ank
group sequence accession no. group sequence accession no.

Poli184TUF 1 (TG) 3 EF112749 Polil446 TUF 13 (TAG) 4 DQ889011
Polil181TUF 1 (CA) EF112955 Polil797TUF 13 (CA) AB459084
Polil076 TUF 1 (AC),, AB458945 Poli966TUF 13 (CA) 5 EF112892
Poli824TUF 2 (TG) EF112781 Poli818TUF 14 (CA),, EF112777
Poli866TUF 2 (TG) 3 EF112814 Polil260TUF 14 (TG) EF113016
Polil071TUF 2 (CA) AB458946 Polil819TUF 14 (CA) 5 AB459105
Polil431TUF 3 (GCA) 3 DQ888996 Poli6371TUF 15 (AC) |, EF112597
Polil106 TUF 3 (CA) 4 AB458951 Poli9-8TUF 15 (CA),, AB037989
Polil831TUF 3 (CA), AB459116 Pol3 15 (CA) |, AB046746
Polil393TUF 4 (GCA), DQ888958 Polil7155TUF 16 (CA),, AB459046
Poli1359TUF 4 (CA) DQ888932 Polil659TUF 16 (CA) AB458989
Polil48TUF 4 (TG) 6 AB459422 Po25A 16 (GATG) AB046749
Polil51TUF 5 (CA) AB459425 Polil407TUF 17 (CA) DQ888972
Polil120TUF 5 (CA) EF112916 Polil27TUF 17 (CA),, AB459404
oli9 TUF 5 (CA) 4 AB037980 Polil915TUF 17 (CA) 4 AB459185
Polil513TUF 6 (CTT),, DQ889072 Polil966 TUF 18 (CA);, AB459226
Polil34TUF 6 (CA),, AB459410 Polil864TUF 18 (AC) 6 AB459140
Polil07TUF 6 (CA) AB037990 Polil010TUF 18 (CA)17 AB458907
Polil1009TUF 7 (GT),, AB458906 Poli975TUF 19 (CA) EF112900
Polil801 TUF 7 (CA),, AB459088 PoliSSMHFS 19 (CA) 4 AB459293
Polil59TUF 7 (CA) AB459431 Polil490TUF 19 (CTT), DQ889052
Polil450TUF 8 (AGC), DQ889015 Polil773TUF 20 (AC) s AB459063
Polil 118 TUF 8 (CA) s EF112915 Polil719TUF 20 (AC) 4, AB459069
Polil825TUF 8 (GA), AB459110 Poli1838TUF 20 (CA) 6 AB459120
Poli1813TUF 9 (CA) s AB459099 Polil852TUF 21 (CA)y, AB459132
Polil392TUF 9 (TGC), DQ888957 Poli18271TUF 21 (CA) AB459112
Polil936 TUF 9 (CA) 4 AB459201 Polil925TUF 21 (CA),, AB459193
Poli153TUF 10 (GT) s EF112734 Polil451TF 22 (AGC) |, DQ889016
Polil412TUF 10 (AT)q DQ888977 Polil579TUF 22 (CA) 4, AB458967
Pol5 10 (CA) AB057727 Polil498 TUF 22 (AGA) 5 DQ889058
Polil642TUF 11 (AC) , AB458985 Polil643TUF 23 (CA) 5 AB458986
Polil195TUF 11 (CA) AB459082 Polil93TUF 23 (CA),, AB459463
Poli90TTUF 11 (TG) 1, EF112845 Poli-RC27-TUF 23 (AC),, AB030937
Poli1327TUF 12 (CA) EF113072 PoliT2MHFS 24 (TG) AB459338
Poli2031TUF 12 (CA) 5, AB459267 Polil906 TUF 24 (CA) 6 AB459179
Poli212TUF 12 (CA) 53 AB459478 Polil872TUF 24 (CA) 4 AB459147
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2.1 M-C{H

K2 T 72 DhRci A M-C Z a4 WL 17 AN A T3 220k DX, I XU 18 L T
AL . 76 17 DAL BE M-C 4l B2z s T 5 19 A7 50067 T 3% BiURE
#(0.0~0.3),36 ML MR M-C AR 36 DML T IZH 228 X

(0.67 ~1.0) , HAx 19 AL F] h 25 M-C
43 (0.3 ~0.67) . Wik, MR TE 2 T B
OLR ,M-C Z [ )i AL B B O 0 ~50 M, J

x2 N2AMIEREH M-CEAEMEEESR

Tab.2 M-C recombination rate and map distance of 72 microsatellite loci

[ PR g R M-C JE &/ cM (A= B YR M-C B g/ cM

locus linkage group r M-C distance locus linkage group r M-C distance
Poli184TUF LG1 0.41 20.30 Polil446TUF LGI13 0.86 42.95
Polil181TUF LGl 0.54 27.10 Polil797TUF LG13 0.98 49.20
Polil076 TUF LGl 0.88 43.75 Poli966TUF LG13 1.00 50.00
Poli824TUF LG2 0.23 11.70 Poli818TUF LGl14 0.34 17.20
Poli866 TUF LG2 0.91 45.30 Polil260TUF LG14 0.50 25.00
Polil077TUF LG2 1.00 50.00 Polil819TUF LG14 0.69 34.40
Polil431TUF LG3 0.45 22.65 Poli637TUF LG15 0.53 26.55
Polil106 TUF LG3 0.68 33.85 Poli9-8TUF LG15 0.97 48.45
Polil831TUF LG3 0.97 48.45 Pol3 LGI15 0.98 49.20
Polil393TUF LG4 0.00 0.00 Polil755TUF LG16 0.13 6.25
Polil359TUF LG4 0.34 17.20 Polil659TUF LGl6 0.47 23.45
Polil48TUF LG4 0.95 47.65 Po25A LG16 1.00 50.00
Polil51TUF LG5 0.53 26.55 Polil407TUF LG17 0.70 35.15
Polil120TUF LG5 0.72 35.95 Polil27TUF LG17 0.72 35.95
Poli9TUF LGS 0.94 46.90 Polil915TUF LG17 0.92 46.10
Polil513TUF LG6 0.11 5.45 Polil966TUF LGI18 0.20 10. 15
Polil34TUF LG6 0.27 13.30 Poli1l864TUF LG18 0.45 22.65
Polil07TUF LG6 0.94 46.90 Polil010TUF LG18 1.00 50.00
Polil009TUF LG7 0.07 3.65 Poli975TUF LGI19 0.25 12.50
Polil801TUF LG7 0.56 28.15 PoliSSMHFS LG19 0.59 29.70
Polil59TUF LG7 0.81 40. 65 Polil490TUF LG19 0.98 49.20
Polil450TUF LG8 0.4 19.80 Polil7T713TUF LG20 0.83 41.65
Polil118TUF LG8 0.95 47.65 Polil719TUF LG20 0.88 43.75
Polil825TUF LG8 1.00 50.00 Poli1838TUF LG20 1.00 50.00
Polil813TUF LG9 0.00 0.00 Poli1852TUF LG21 0.22 10.95
Poli1392TUF LG9 0.30 14.85 Poli1827TUF LG21 0.23 11.70
Polil936TUF LG9 0.52 25.80 Polil925TUF LG21 0.97 48.45
Poli153TUF LGI10 0.12 5.75 Polil451TF LG22 0.00 0.00
Polil412TUF LGI10 0.73 36.70 Polil579TUF LG22 0.28 14.05
Pol5 LGI10 0.89 44.55 Polil498TUF LG22 0.95 47.40
Polil642TUF LGl11 0.02 0.80 Polil643TUF LG23 0.56 28.15
Polil7195TUF LGl11 0.39 19.55 Polil93TUF LG23 0.92 46.10
Poli907TTUF LGl11 0.68 33.85 Poli-RC27-TUF LG23 1.00 50.00
Poli1327TUF LGI2 0.44 21.90 Polil2MHFS LG24 0.00 0.00
Poli2031TUF LGI2 0.50 25.00 Polil906 TUF LG24 0.52 26.05
Poli212TUF LGI12 0.95 47.40 Polil872TUF LG24 0.98 49.20
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2.2 4T BEEMEESHEES T

R 23 A1 T 3 B A [] DX IR A T A2 3 2
Mk FT ND ,MGD-1 ,MGD-2 ,MGDI1H ¥ 3 £ 4y
B, Gt 4 Bl AR AE 2 500 R AL Z RS
(32 3) o 4 Bl A5 PR Y7 1 55 £ 3k I B PIC
{ELAE JE B A 3 AN XA AR IR o B 25 22 4

DX ) 8 45 220k X 3 M-C 8 (1 356 i, 4 Fh =A%
TR 2 000 2% 5 B2 3 3% i 0 4 A R e O
H1,MGD-1 #l MGD-2 [y 45 R 22 A0 R J3E e K, —
TETL 3 22 K0 DX IR WL 2% 5 B2 IR B T 35 220 IX 8
ONK o 2O SO  r N D e I g s VRS DU
23 A B 128 Uk A AL i

R3 AWM _FEENEERITER
Tab.3 Genetic statistical data observed in four types of diploid

RIS ANE (PP Rl R IE S VAN G U]
¥ PAYANE S ¥ PATPASY S 'H’EEE %i’g
. %Wf& mEE N %Wf& makE JuA RE ARE
X Ik A T REE PIC g
X average average average average .
region parent progeny expected average homozygosity
number of observed number observed .
. . heterozygosity PIC
allele heterozygosity of allele  heterozygosity
ND 2.8571 0.464 3 ND 2.7857 0.902 2 1.000 0 0.502 1 0.097 8
FEZ2 A MGD-1 2.000 0 1.000 0 MGD-1 2.000 0 0.386 2 0.500 0 0.372 1 0.613 8
centromere MGD-2 2.000 0 1.000 0 MGD-2 2.000 0 0.359 4 0.500 0 0.371 8 0.640 6
MGD1H 2.000 0 0.633 3 MGDI1H 2.000 0 0.574 7 0.500 0 0.363 0 0.4253
R ND 3.372 8 0.6757 ND 3.3810 0.920 2 1.000 0 0.557 5 0.079 8
intermediate MGD-1 2.000 0 1.000 0 MGD-1 2.000 0 0.644 3 0.500 0 0.372 8 0.3557
region of MGD-2 2.000 0 1.000 0 MGD-2 2.000 0 0.6312 0.500 0 0.3723 0.368 8
linkage group MGDIH 2.000 0 0.865 4 MGDIH 2.000 0 0.611 8 0.500 0 0.3527 0.388 2
B ND 3.216 2 0.738 1 ND 3.1892 0.958 0 1.000 0 0.603 7 0.042 0
WA 2Lk
far £ MGD-1 2.000 0 1.000 0 MGD-1 2.000 0 0.906 2 0.500 0 0.374 8 0.093 8
ar from
. MGD-2 2.000 0 1.000 0 MGD-2 2.000 0 0.870 8 0.500 0 0.374 3 0.129 3
centromere
MGDI1H 2.000 0 0.724 8 MGDIH 2.000 0 0.693 6 0.500 0 0.353 0 0.306 4

2.3 AMZBEENESHEST

T 2 B A [ DX Y 22 25 MR A7 i, et 4 Fh
AR R L DR R R B Ol A Y 5 AR A AR
L Z AP el o A3 22 K0 X0, 4 Fh AR IR R
A A PR BT 5 L ] e e, L YE LR 8. 8% ~
29. 1% ; {53 3 22 R0 DX, 4l A PR B o BE 4] B
%, HVE N 2.4% ~23.2% o 288 AP 5 L4

FE VR = A KR AR e B S 4l A A iR A
JZo ND 5H 4 3 Fl Z A% (R He, 76 AT fa] X 35 46
B AR B35 k. MGD-1 Fl MGD-2
PEa S uve <4 A R L e B N 1 T T A2
f328 k 25 fb . MGDIH [ 454 4~ 1 EE ] B 9K s J2
T AT, AL HC A28 A6 R B2 O 40 MGD-1 F1 MGD-
2HIR(E4),

R4 ATM_EEASESN
Tab.4 Analysis for homozygosity in four types of diploid

Dl A A PN
I, 4151 S H /% R IR HA/ %
. homozygous heterozygous
region group o percentage o percentage
individual individual
ND 48 8.8 496 91.2
& 2Lk MGD-1 319 58.6 225 41.4
centromere MGD-2 265 59.2 183 40.8
MGDI1H 149 29.1 363 70.9
A ND 32 5.3 576 94.7
intermediate MGD-1 211 34.7 397 65.3
region of MGD-2 276 47.9 300 52.1
linkage group MGDI1H 131 27.3 349 72.7
R ND 28 2.4 1124 97.6
7 -
A MGD-1 138 12.0 1014 88.0
far from
MGD-2 132 12.5 924 87.5
centromere
MGDI1H 223 23.2 737 76.8
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3 ihg

M-C 1 &1 1 Jt B2 AR Jla bR id 5 & 22 6 2 (]
M SR 1 e A, R HHE T 3 URE B bR D BE R
FHLRAX AL E . AW TE TAETE AR Z K7™
YIRS (Salmo trune) ™ BE 5 £
LI
mykiss) > 48 ( Cyprinus carpio) ™ Je#'"” . H
A 68 fili ( Anguilla japonica )™ | K F ¥ 4t W5
( Crasostrea gigas) ™" S BE R ot |
[ B % iR ( Fenneropenaeus chinensis) ™' 2 ¥
T 5 ( Cynoglossus semilaevis) " 245 | 4 W ix L&
SR, Z RO U E L T M-C B T DL
R EER E— 25 OV REOF SR RGE I A 2. AR B
FSWERAFAE S T W MARIC 5 & 22 60 Z (8] 1Y)
AL I KA 0.667' 7% it , A S2H K M-C
R m T IR R 36 A ARICKR] 23 N I 22 kL
X, M-C 45K F 0.3 /9 17 M hric &) &
R 2RI, M-C S0 %655 0.3 ~0.67 11y 19
PRI R o TR . A B B3 A
[Fi) DX 3 P A 10 8 7 2 B I TR AN [] A% A ) gt A
fit. WFFEE R WoR 4 F A4S R Z25E B o &
TE A [7) DX ) 728 A i 82 45/, LY L O 0353 0 ~
0.603 7, fif % LITE MBS HIE , bRic iy PIC >0.5
N EZ AL ,0.25 <PIC <0.5 Ky L&A
L PIC <025 R R AP ™ ot el L, A
S50 T 6 Y A A A e R R v 2 A T B A
0 T AT O B S 00 AR 1 38 3 AT

WL % B B Al B 4R A £ BUAH SR 728 AL
BT AR IRTE G 2R K I 2% A B A, Al
JZ o i 5 TR JC A5 220K DX I ) 3 I Ry 2% 45 B O iy, 4l
BEEERAR . X F BN Oy 2R s, A AL
Z ARV Ty e A s e A R TR R 22 R B R A5 3
T AR 4 22 R, S5 58 N 22 (8] 5 R AR A 4, A
WIRER Z R A ARG, B, 763 228 X 5
2 i DR BB A A 0 ) B 3 v T A ik R A
ANA, G FH O DX A i 2 AR A [R) — A% A4,
B2 B R UL 2% 5 BE R AR IR T A 22
LD IOAR IC Y R 25 2R, A i PR b A — XI,
ND (- #4 %5 o 5 8 WL 2 45 B2 R0 2 355 5
SRR T AR AR, X EEE WY ND ¥
1t A 32 7 A A, T AR M PR R A AL BEAS S A3
SR FE LA A, 58 F W . MGD-1 fl MGD-2

( Danio  rerio )™, ( Oncorhynchus

kA F—5, H =& FAA RS A 2 UK |
BEA HAE 3 2200 X 3 e B 4l & AN £ A
R X IR 2 A BN k£, MGDIH 4%
R W S L ) A A (H AL AR S — 4~ MDG-1
N A R ol e R NP 2 4 [ R Rl R Y2
A1 e R 7 5 A A (i) AR A R g 2 R 7R 28 )
F MGD-1 fil MGD-2 ¥t~ {4, A tt, MGD-1 |
MGD-2 MGDIH =3 [ & T 18t 1% % 5t 11 45 5 5L
1B 2 A AL FLHE LA AR [R]

% F MGD-1 fl MDG-2 1L 43 b7 © 4 BF
FHPEAT T WG, w0k /N %2 40 8 K i
MGD-1 MGD-2 ) W 2% & B A 4l 5 B 2 5 ok
0.339 f10.661.0.197 1 0.803, F f:xz 4y
M i MGD-1 \MGD-2 [ S I %% 45 J5 #0475 &
A3k 0.875 F10.125.0.775 1 0.225, K #fa
PP IR RO R MERZ K B AR IR 35 1L S50 A
FE P LR IX IR 0 Y 3 BT A5 SR A AL, T A 2%
AU 2 N 5 A B 5 R A 22080 K R AR A
AT Es A AR, ok el g0, W #E 4T MGD-I |
MGD-2 (35t % 43 H7 , K B BT B B B i v] e 22 5K
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Identifying genetic characteristics of different diploids in
Japanese flounder based on M-C mapping

HAN Huizong', JIANG Li’, LIU Yi', WANG Guixing", LIU Haijin>, LIU Yongxin’", LIU Yingjie*"
(1. College of Fisheries and Life Sciences,Shanghai Ocean University ,Shanghai 201306, China;
2. Chinese Academy of Fishery Sciences,Beijing 100141, China;
3. Animal Science and Technology College ,Northeast Agricultural University ,Harbin 150030, China ;
4. Beidaihe Central Experiment Station ,Chinese Academy of Fishery Sciences ,Qinhuangdao 066100 ,China)

Abstract: To analyze the effects of microsatellite markers located in different positions in linkage group on
identifying genetic characteristics of different diploids in Japanese flounder in this study,the mature spawners
selected from Japanese flounder selection and breeding flounder were used to produce the normal diploids
(ND) , meiotic gynogenetic diploids ( MGD-1 ), successive two generation meiotic gynogenetic diploids
(MGD-2 ) and inbred diploid( MGD1H ) by crossing mature female from MGD-1 with induced sex reversed
male. A set of 72 microsatellite markers distributed evenly in 24 linkage groups were selected from the
published genetic linkage maps of Japanese flounder. To estimate microsatellite-centromere map distances,
four MGD-1 lines were produced. Under the assumption of complete interference,17 markers were located in
the centromeric region, 36 in the distant region from the centromere and 19 in the intermediate region of
linkage groups. The genetic characteristics of four types of diploid in Japanese flounder were identified by
these markers. Analysis showed that the number of allele (A ) and polymorphism information content( PIC)
have limited variation range,in which the A and PIC of ND were the highest while those of MGD1H were
the lowest. In four types of diploid, the observed heterozygosity decreased and homozygosity increased as
microsatellite-centromere map distance increased. The highest and lowest percentages of homozygous
individuals were found in centromeric region from 8.8% to 29.1% and in telomeric region from 2.4% to
23.2% ,respectively. The variation ranges of MGD-1and MGD-2 were significantly higher than that of the
other diploids. The results demonstrated that choice of microsatellite markers located in different positions in
linkage group has great impact on identifying genetic characteristics of different diploids in Japanese
flounder.

Key words: Paralichthys olivaceus; microsatellite; centromere; gynogenetic diploid; genetic map
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