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( Culter alburnus Basilewsky ) Hy%f FREE(AR, 5K A1 T2 (SSR) #ric FIFEHL
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P A PRI R ] IR 8 A AL S e ali s AT T
WG, DA T4 15 A S A i P T A1 S 3 R
B T SRR A T R A 2 5 OF
LABBHLY S Fr BeZo 4545 (RAPD) R iCfE 4 Bids
I, KL T SR R 2 X E A R T A A R 3 R T
TEOL, AR5 SR e A1 B X2 M7 Fhig e
WK

U RPR
1.1 ##skiR

WAL ZME R KB — 1K (meio-G1 ) (AN
2010 4 6 A ¢ %R0 A AT Y A= M BR 15 T
BEMREMZ LT RN, B R R T =
i (meio-G2) FHAR 2012 427 A | BIERIER
AP AR W B IR R e B — IR R
WRBHERZE T ESTERNEN DO T
NFBRE T, BB R R BT FERTES R

ZHENG %%V g J5 3%, JF W i 2k, 2012 4E A
2013 4E43 51 M\ meio-G1 FI meio-G2 Ef A [ H1 BX
30 B4 ,2013 45 5 7 MOR#IHBT 30 REFAEBE
TR %) R, BY R EE R AELE 100% ZBEH 32 [958
BET -20 CUKFERTF

M RGBS FEVL I 10 B, 572
BEFHT RAPD 4347,
1.2 E[FZH DNA {2EX

#i 8 OMEGA ZE[H 2 DNA $#2HUAH & (£ H
OMEGA 2\ +]) Hi Bl 542 B F 44 DNA,ddH, 0 %
it , B REobR LK R 28 S0 20 D o BE T 0 R S8 B
FHREE , F PR B MR B2 50 ng/ L, —20 CRFF
GliE
1.3 MIE3Y

BIHRIETFE RERNTIWFF T, il b
A T A TREBRA A RA R G 8, B 475
BAREREL,

F1 L2 IDESIMFFIFFRERNEE

Tab.1 Sequence and specific annealing temperature of 12 microsatellite primers

519145 % F3(5' -3") PR/ bp B KRB/ C

primer name sequence product size  annealing temperature
F: ACTAAGACAGCATGGAGGGA

E155 R: ATATAGGCGAACAAGCAGGG 146 ~240 62.9
F: AATCCCTGTGTGCTGCAT

E1258 R: CAGTGGAAAACGGTGCAT 173 ~208 62
F: TTATCAGTCTCCCTGGGGAA

E136B R: GCTGGGCTCATTAGCACA 183 ~228 53.8
F: GTTGTACAGTTGTTGGTGGC

E124 R: CTCTCATCTCCAATGATGGC 168 ~190 58.4
F: GTTGCTGACACCAAACTTTITGAATG

Teot R:AACAGACCGGACTGATGACAGAGAG 200~240 53

TCl4 F:AAGGTATACTGCAGAACAAAAGGGG 145 51
R: GAGATTCATGCGACCTGTTTTTGTA
F: AATATAGGCAGAGATGACTTCAGAC

HIJHBO1 R: TTGAAAAGTGGGGACATGG 176 ~200 53
F: AGACAGGCAGGCAGTGAGAG

HLJHBO7 R: CTTGGTTAGGGGCAGTTGAG 172 ~200 53
F: GTGGGCTTGGGTTAGTCTGT

HLJHBL7 R: ATGGGCAGGAGTTATGATGG 233 ~297 48
F: GGGAGTTTAGAAGATTGCCTGT

HLJHB22 R: AGGGGAGTTGAGAAGACACC 309 ~373 48
F: CTGCTGGTGGACAGACTTCA

HLJHB28 R: GGTGCCCAGGTAACATTTCT 265 ~300 48
F: AGTGTGTTCTGGGATGTTGCT

HLJHBAS R: CATTGTCTGGTGGATTGTTAGA 403 ~456 5

1.4 RAPD 3|#

RAPD 5190 B LA TAY) TR GA R
NF) AT WEEY I 3K, ik 14 KEL
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Tab.2 The number of loci and number of polymorphic loci amplified
within three groups with 14 RAPD primers respectively
i AL
%S gl y;ifmﬂseégg l}f\c;ﬁ number%f pjﬁ'ioﬁhic loci
code sequence
meio-G1 meio-G2 it B control meio-G1 meio-G2 X7 HE control

S11 GTAGACCCGT 4 4 6 3 0 4
S119 CTGACCAGCC 4 5 5 3 0 2
S122 GAGGATCCCT 2 3 6 2 0 2
S124 GGTGATCAGG 6 3 5 5 0 4
S126 GGGAATTCGG 7 5 4 4 0 1
S129 CCAAGCTTCC 8 6 4 2 0 1
S130 GGAAGCTTGG 4 3 5 3 0 4
$405 GGGAACGTGT 3 4 3 2 0 2
$406 CTGGGCAACT 5 5 3 3 0 0
407 CCGTGACTCA 4 5 5 0 0 0
$409 GTCTTGCGGA 8 6 5 5 0 5
$412 GGGACGTTGG 8 4 5 5 0 4
$415 GACCTACCAC 5 3 3 4 0 1
$416 GTAACCAGCC 6 5 5 6 0 3

A RS total 74 61 64 47 0 33

£ 250 15, L percent of polymorphic loci 63.51% 0 51.56%

1.5 T E PCR KMk

PCR R & Z 25 wL:DNA #ifg 1.5 uL(50
ng/pL),12.5 pL 2 x Tag PCR Master Mix [ Tag
DNA B & 2. 5 U,400 pmol dNTP each, 20
mmol pH 8.3 Tris-HCl, 100 mmol/L KCI, 3 mmol/
L MgCL (RRAEWAF) ], EF#FIH& 1 ul
(10 pmol/L) , K B KB F 7K B NLAKRFR Ny 25
Lo PCR W #EFF:94 C HiAEYE 3 min, 94 C AR
P30 s, 2130 5,72 CHEf} 30 s, 3t 30 MER,
72 CHEH 5 min, B X PR 5| PR KRB L&
1, PCR ¥#47E ABI9700PCR 1Y (£ E ABI A #])
AT VI 8% AR IR TR T P B
B KA, EAE 8 wL,10 VVem fHEHIK 4 h 72
ARG B A, S AHPLIA R, Bio-Rad Gel Image
System 4. 0 ZRAF 34T 267 K/

1.6 RAPD-PCR ¥ &K =414y &

BRFL 25 pL, H& 2.5 pL 10 x Reaction
Buffer,50 ng FE[A 4 DNA,2.5 mmol/ L MgCl,, 1
pmol/L 5]47,0. 1 mmol/ L dNTPs,1 U Taq DNA
REW, AXEEE F KA R, RNERFS
FRKKIES o PCR F=HI7E 1. 5% BiR el ik
T, fﬁﬂﬁl%%@ EIMT T,

1.7 ZitiEsx
1.7.1 WHBEGIHEW
J| Popgene 327 #c 4 G5 145 1 TL B 7 A K

AR (A) A B (H,) HBRREGE
(H,) EERURE(Cs) GRIEHR (D) FS 5.
FIF MEGA # {4, AR 48 7 44 18] 4 382 1% R B 4 R
UPGMA i 3 MFHAR R LR,

% 7515 B & & ( polymorphism information
content, PIC) fiT & AR % .

Pe=1- 2P2 "21 3 2P2P; (1)

ﬁ*.ﬂda%%&{néﬁg, R P, SRR EE o Fl
57 SRR 0 AR

BEHMURE Gs HHEAR N

Gg; = 2N,/ (N, +N,) (2)
KA G, MR © A Z B BB AL R BN,
AN A EEE BN, TN, 4350 A
M BEMIEFER, 458 H E’Jfrﬁ’\”ﬁ“‘”.

H=1-H, (3)
R H ORSEE B H, AR 245 B
1.7.2 RAPD it44#

P= (k/n) x100% (4)
RKH P BBk DA RE; n b

Jv i 5 2 15 B9 B
AP 16 B 358 1 4 DL BE g 15 B B 2 R Nei”

s A FIT S, BB AL B AR R R A AE R T
N1 BTN O, #5301 FEFE o
FERAMAREAR LR EL F =2N,,/(N, + N,)
(5)
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KA F MR EG N, N oy IR
A RAPD G N, N, 70518 x.y IMEK A
A 9 RAPD %L,

FER A R IRIZ R D=1 -F (6)
KA D AR KR R BEES s F AT B 15
LEEES &

TREAAC P 38 122 AR 0 B2 0 38 1 R 3 5 X R A
PR AR TE 8 e A RLBE F AR AL BE RS D {E
FEIRAF

2 4R
2.1 HMIESWER

2,11 SFEREFR P EMERB R LE
{_‘ﬁ‘l%\ﬁﬁ

12 35| Yy RE7E 3 A REMA I3 e e
Wi A, Horh B TC14 78 3 MR Ry

W — Rk 12 X5 P X B4 | meio-G1
meio-G2 H1 435Il 1 Y 47 .38 F1 16 PNEEALEEH,
-2 45 o B R B 43 i D 3.916 7.3.166 7 Al
1.333 3, %J BR 2H 5% /& , meio-G1 YK 22, meio-G2 #%
KPS EEEEXN BARRE, 7 0.5% 9,
H YR K meio-G1 (0.481 6) , meio-G2 H 1 (0. 125
0),W%3, E 1454 HLIHBO1 7£ 3 Mk H
B HEEE R
2.1.2 HHELGEMMEE

FIFRBT 28 8 12 A5 T2 A7 5 X meio-Gl |
meio-G2 J X A TR, Seit T 3 MEHAM
W26 BE(H,) ARG BE(H,) Fgia B, W
Fz4, R BN, meio-G1, meio-G2 ¥ H, . H, %
WAL TE AR K T XF B4, T meio-G2 % F meio-
G1 ;meio-G1 . meio-G2 HJ4E-& 4514 0. 569 4.
0.666 7,75 T Xf FRZL# 0. 325 0,

8 910 1112 13

15 1617 1819 20

22 2

25 26 27 28 29 30

coniyol

1 5|4 HLJHBO1 7£ 3 {8 p¥ B4R
Fig.1 Amplification results of primer HLJHBO01 in three groups

meio-G1 RRIREL I ZMER K T — B meio-G2 RURIREL I ZUMERE K 7 —AUBHIA ; control ARFABIRA ;M 29 20 bp DNA marker;

1 ~30 A MEGE S o

meio-G1 represents the first generation meiosis gynogenetic group; meio-G2 represents the second generation meiosis gynogenetic group; M

represents 20 bp DNA ladder marker; 1 —30 represent individual numbers.

2.1.3  AMK[EIA AL AR RLEE

MR8 B e 0 Fy 12 A1k T8 A7 A g 25 PR Y,
P15 T meio-G1 .meio-G2 FIX} fR4 3 MEEIANA
PREI B E AR (R 5) o F5R K, meio-G2
B AL R R 1.000 0, B2 5 F meio-Gl
(0.543 0) FAXFHRZH(0.5719),
2.1.4  FHARREIBL 510 SR K

meio-G1 X HE 20 2 [8] )8 F A A 2R B
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K, 0.775 7, meio-G1 Fl meio-G2 2 8] i 4H
IR EE /IR 0. 471 3; 5 X Jif, meio-G1 #I
meio-G2 2 [B] I G BEBS & &, i 0. 752 4, meio-
G1 Fixf BR 20 2 [7] f) 38t 1% BE B dc /]y, O 0. 254 1
(#%£6), FEEIEAE L, meio-Gl FIxfHBAHE H—
32, T meio-G2 H JRIFE B HGE A 7. 70 3 (B 2) o
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Tab.3 Genetic parameters on 12 microsatellite loci in the three groups
{75, S F K/ bp LI JR alleles frequencies
locus size of alleles meio-G1 meio-G2 T B control
HLJHBO7 172 - - 0.216 7
176 0.566 6 - 0.250 0
180 0.066 7 0.5000 0.3333
200 0.366 7 0.5000 0.200 0
E125B 173 0.183 3 0.283 3
182 0.416 7 0.500 0 0.116 7
187 - - 0.316 7
196 0.200 0 - 0.150 0
208 0.200 0 0.500 0 0.1333
E124 168 0.066 7 - 0.216 7
174 0.066 7 - 0.3333
178 0.0333 - 0.316 7
184 0.400 0 0.500 0 0.050 0
190 0.433 3 0.500 0 0.083 3
E155 146 0.166 7 - 0.100 0
153 0.316 7 - 0.200 0
184 0.200 0 1.000 0 0.283 3
193 0.1499 - 0.1333
240 0.166 7 - 0.283 3
E156B 183 0.0333 - 0.083 3
192 0.566 7 - 0.450 0
208 0.250 0 - 0.216 7
228 0.150 0 1.000 0 0.250 0
TC14 145 1.000 0 1.000 0 1.000 0
HLJHB43 403 0.266 7 - 0.100 0
410 0.3333 - 0.300 0
426 0.183 3 1.000 0 0.266 7
440 0.216 7 - 0.266 7
456 - - 0.066 7
TCO1 200 0.500 0 1.000 0 0.500 0
240 0.500 0 - 0.500 0
HLJHB28 265 0.166 7 - 0.266 7
283 0.800 0 - 0.266 7
292 0.0333 1.000 0 0.250 0
300 - - 0.216 7
HLJHB22 309 0.083 3 - 0.500 0
373 0.916 7 1.000 0 0.500 0
HLJHB17 233 - - 0.200 0
244 0.316 7 - 0.1333
251 0.433 3 0.200 0
266 0.250 0 0.500 0 0.166 7
289 - 0.500 0 0.050 0
297 - - 0.250 0
HLJHBO1 176 0.500 0 - 0.3200
180 - 1.000 0 0.3200
200 0.500 0 - 0.360 0
FEHLAER &R PIC 0.481 6 0.1250 0.596 9
LA FE R B total number of alleles 38 16 47
SN I BL average number of alleles 3.166 7 1.333 3 3.916 7

T =7 BRI AR R TR AP BUR

Note ;

«

- ”indicates the locus lost in the whole group.
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Tab.4 Gene heterozygosity and homozygosity of the three groups
meio-G1 meio-G2 i} & control
sk WMAREE  WERE WMAE R WIERE WMAERE MG
R ) (H,) SA (H,) (H)  ship (H,) (H,) @l
observed expected ~ homozygosity observed expected  homozygosity observed expected  homozygosity
heterozygosity heterozygosity heterozygosity heterozygosity heterozygosity heterozygosity
HLJHBO7 0.733 3 0.549 2 0.266 7 1.000 0 0.508 5 0.000 0 0.733 3 0.7520 0.266 7
E125B 0.800 0 0.724 9 0.200 0 1.000 0 0.508 5 0.000 0 0.6333 0.778 5 0.366 7
E124 0.366 7 0.653 1 0.633 3 1.000 0 0.508 5 0.000 0 0.966 7 0.744 6 0.033 3
E155 0.566 7 0.793 8 0.433 3 0.000 0 0.000 0 1.000 0 0.700 0 0.784 7 0.300 0
E156B 0.166 7 0.602 8 0.8333 0.000 0 0.000 0 1.000 0 0.700 0 0.692 7 0.300 0
TC14 0.000 0 0.000 0 1.000 0 0.000 0 0.000 0 1.000 0 0.000 0 0.000 0 1.000 0
HLJHB43  0.700 0 0.749 7 0.300 0 0.000 0 0.000 0 1.000 0 0.466 7 0.766 1 0.2339
TCO1 1.000 0 0.508 5 0.000 0 0.000 0 0.000 0 1.000 0 1.000 0 0.508 5 0.000 0
HLJHB28  0.066 7 0.336 7 0.9333 0.000 0 0.000 0 1.000 0 0.733 3 0.761 0 0.2390
HLJHB22  0.166 7 0.155 4 0.8333 0.000 0 0.000 0 1.000 0 1.000 0 0.508 5 0.4915
HLJHB17 0.5333 0.660 5 0.466 7 1.000 0 0.508 5 0.000 0 0.700 0 0.8232 0.176 8
HLJHBO1  0.066 7 0.499 4 0.9333 0.000 0 0.000 0 1.000 0 0.466 7 0.569 5 0.430 5
44 mean  0.430 6 0.5195 0.569 4 0.3333 0.169 5 0.666 7 0.6750 0.640 8 0.3250
x5 3N EENFEBEERUARE
Tab.5 Genetic similarity of the three groups between individuals
24 parameter meio-G1 meio-G2 X} HE2H control
AL AL R B genetic similarity 0.543 0 1.000 0 0.571 9

®6 EEEBEEAURB(NALZL) MEFER(XNHEXT)

Tab.6 Genetic similarity (above diagonal) and genetic distance ( below diagonal) among groups

K Z family X HE2H control meio-G1 meio-G2
it 4 control - 0.775 7 0.548 5
meio-G1 0.254 1 - 0.471 3
meio-G2 0.600 6 0.752 4 -
,—meio—Gi PR, IN5 | S129 1 meio-G1 Hriy g HH — & 4%
contro . N —
-1 ST meio-G2 ) A4 ([ 3a o % BT L 1

meio—-G2

0.30 0.25 0.20 0.15 0.10 0.05 0.00

2 3NBEHREXRE
Fig.2 Dendrogram for three groups

2.2 RAPD # 8
2.2.1 AIRBE RMER & B RHASFA DNA J
BeAgAs

F 14 A~BEHLT 1 Hrxt 3 A~ RME AR IE 30 4>
MAREZEEF 4 DNA #4177 RAPD 204, 57514
R ) 7 s BKAE 2 ~ 8 Z ], PCR 73 A BRI K
BEAE 130 ~2 400 bp Z[d], 14 ASFEYLT |y 34T
B 199 Mo HAAHEDT19Y 5 AR R

http: //www. shhydxxb. com

meio-G2 H " 14 H P 45 ¢ 5 T meio-G1 1 577
(& 3b ik fr R ) , B 7E HoAh RAPD [& & b 5k
RIK B A AHREL R 2 WA 2500 o

2.2.2 ZEALEHH]

BAGIWTE 3 MR IR AL £
BARB B R B E 2, B5REKY, 14
ANHENLE 1 I7E 3 D EE AR ZEH 4 DNA H 43508
HF] 74 .61 .64 LA, R B - 367 s 80533
H15.3.4.4.4.6 4, Hop 20885510 47,
0.33, Z & L & B B K/NBF 2 meio-Gl
(63.51% ) > X%t HE4H (51.56% ) >meio-G2(0)
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1 23 45 678 910F M

G

F1 23 456 78910M

F123 45 678910M

B3 514 S129 % 3 Bk P T E
Fig.3 RAPD-PCR amplification profile in three groups of primer S129
(a) meio-G1 A ; (b) meio-G2 #ffA; () AN HEEEA; F H5LA%; M 24 D15000 +2000 DNA marker,

(a) represents meio-G1 population; (b) represents meio-G2 population; (c) represents control population; F. represents father;

M. represents D 15000 +2000 DNA marker.

2.2.3 3 ANEEAR N 5 1L AR LB AB G R S

ZH8 Nei’ s B 5T 3 NEEARBHA N 8 15
ARRURE Rt A% BE B8 HEAT T 3158, 3 A Mg B 1A
PRI N 38 1% A BLBE 4351 2 0. 801 8.,1..000 O 1
0.846 0, Bl meio-G2 B4 1) 35% 15 AH {0 BE & K, %t
FRZHIRZ , meio-G1 B R/ ;3 ASBER P 138
FEBEES A /NIRF AH I, meio-G1 (0. 198 2) > % B8
20(0.154 0) > meio-G2(0) .

3 itie

3.1 ANTiHFSBEE S RIERE T MR T B H
HEEEMHEE
FAATHEZETEARES T ELPARM
W AMER R B R AR R, & RAPD Fric %
B, BIR KRB A BRI R A4 SR, 78
R 12 A~ TR R R P, & B — 2
AT A, X2 PR OB 0 IR B o B R VR
Rz A RN P BRRE—E L
Bl ZEF BESEFHRBEZRERIESFIRT
RS 1) L R SO O S o ABRAAC/K ST 24T, 7E 12
AN TR S B, meio-G1 BEARAE 1 AMHH
JESA T meio-G2 A 8 NIEEEERIALAA . N
i A BE AT, meio-G1 FERAE TR 12 Mg T
B EREISEE B 0. 569 4, meio-G2 -
Kol G BEEF 0.666 7 (K 4), & T XA
meio-G1 Ff{A, H A4k (a] (4 2L 5 7 58 2 A R, A
[E] (388 7% AH L R B0k 1..000 0, AR [|] f) 352 4% 22
SEE—B AN XA R KA B
SRV R RARL BB 85 LR E
meio-G2 AT HRZH 2 [ )38t A5 B S 24 0. 600 6,

5 meio-G1 Mgt fZ R KT meio-G1 5Xf 4
Z AR R B (3R 6) , Ui B meio-G2 BEAE &
5% BRI meio-G1 FHAR™ A T BN B B 18t 1%
I3l IXEELEIRB, WE s MR R B BRI
R W A 5 R B A7 ) 2 R R, (4 1 1 R MR Y
AP G
3.2 meio-G1 #1 meio-G2 2 8 iE E M RELF0
B S ERAN

Z% 3 H meio-G2 B meio-G1 3 5 1M 3k, {H
SSR %553 B/ , meio-G2 F meio-G1 2 |&]35 & 4E 1L
REE/N, ERLEE L, meio-G1 FIXS A TN —
X ,meio-G2 [ B IR B BT B M S 40 3. SR AT
RBJE meio-Gl E N R B T MR EERR,
HARAOSR BRI 1 R B AR B, R T
R AE R meio-G1 [BEAS, By AN [F] B4 f) B -
Bk, HERARERE &, ERREREG, 7
B meio-G1 TR 15 MR 43k 8.3 , meio-G1 4~
AR IB] B A 58 R 1 38 4% 57 B 5 T meio-G2 21 1
BRI R & B ME L DB i R 3RS
R —K R, meio-G2 TERM 1) 12 4~ SSR {7 i1
LA 8 MR G T, A B B, &t
PRI M R BT )5, meio-G2 XA N
MERBEE R R R EERR, $3 T meio-G2
Hl meio-G1 Z [E]BAEHHIARBEL /Do AP,
WA FAMERZ R B BRI Y S B R (4) .
SR & B (H,) PR EE (H,) &
EHEDEE S BB BART X A, U6 BA B
IrEAMERL R B BRI B A% ZREEAR T X IR 4L
BRI AL 22 % 18, X IR B AR BAARE
T 2 5RME 1 1 JE AR, T AS BIF 5 D B 8RR O 2
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W R BRHACH 1 BEiik > BHEAaRNER; AT
BRSO MM R BRI & T )
HIB LIRS, 76 09 F e ik A5 iR fb i 2
FUERE T R BE f1E T, 3795 90 1 A 78 40 e
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Analysis of genetic characteristics of two successive generation meiosis
gynogenetic population in Erythroculter ilishaeformis Bleeker

LI Qian', GU Zhimin', JIA Yongyi', LUO Chen’, JJANG Wenping', LIU Shili', LI Fei'
(1. Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, Zhejiang, China; 2. College of Life Sciences, Zhejiang
University, Hangzhou 310058, Zhejiang, China)

Abstract: In this study, meiosis gynogenesis was induced in Erythroculter ilishaeformis Bleeker using
heterologous sperm, and cold-shock was performed to diploidize the female chromosome. The genomes of
three groups of E. ilishaeformis, namely the Tai Lake group ( control group), the first generation artificially
induced meiosis gynogenetic group ( meio-Gl1 ) and the second generation artificially induced meiosis
gynogenetic group (meio-G2) were comparatively analyzed by simple sequence repeats (SSR) and random
amplified polymorphic DNA ( RAPD). The results of SSR indicated that the numbers of alleles among 12 loci
were 38, 16 and 47 respectively, and the average numbers of alleles were 3. 166 7, 1.333 3 and 3.916 7
respectively. The average values of observed heterozygosity in the three groups were 0.430 6, 0.333 3 and
0.675 0, and the average homozygosity were 0.569 4, 0.666 7 and 0.325 0. The average similarity indices
among individuals within meio-G2 and control group were 1.000 0 and 0. 571 9, which were higher than those
within the meio-G1 group (0.543 0). The cluster results showed that meio-G1 and control groups cluster
together firstly and the meio-G2 group clusters another branch independently. The results of RAPD showed the
examined numbers of loci among 14 primers in the three groups were 74, 61 and 64, and the percent of
polymorphic loci were 63.51% , 0 and 51. 56% accordingly. The genetic similarities calculated according
Nei’ s index were 1 for meio-G2 and 0. 849 O for control group, which were slightly higher than that in meio-
G1 (0.801 8). The results of SSR and RAPD markers both indicated that the homozygosity and genetic
similarity among individuals in meio-G2 were higher than those in meio-G1 and control group, and the
genotypes of all the analyzed individuals in meio-G2 were the same. The meio-G2 family cultured in our study
may be a good material in further selective breeding research.

Key words: Erythroculter ilishaeformis Bleeker; artificial gynogenesis; microsatellite; RAPD; homozygosity
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