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ERBEW RSN, #7227, ALk TN, TNM. TNDHE A k#H“HiLl15”
(TPI1) Xt BB 84 <F 3 45 o 25 B 30 (N 4 7] 413.904 3.55. 3.45. 4.25, FH UM 44 & (H) %
%) % 0.7853. 0.3934. 0.2768. 0.8075, 34 % 2 & & (H)H 4] 50.6491. 0.5563.
0.4870. 0.6855, F 3 % A2 B4 B (PIC)4 4] %0.5695. 0.4796. 0.4181. 0.6105, TPJ1xf
BRGWRE S RE, INBERRTPIIRGRNY G SEREIIERK, EFFERE
Z5%, MGRFTRBOREREGE, T2MES KX T BEK(TNMATNDH) W % % £ F 4% 8
F K TTPIIAnTNAE f&, TNDHA K 1% 1% % 4 M B % 1K T TNM# /K. Hardy-Weinberg¥
% A R B AR B R U K S TPIIA TNE R I A A& F it # A &, T TNM. TNDHME#
AEBRENEIAT #ETHRAANL, Ao TFhblE. RESHEW, TPIIATNAE KR
Em— MoK, MTINM. TNDHER X BB ERER T —a X, AT -2 RENEtk
aft. ETNBAFT LB R ET R REN RN AL, TATELGH —F it KA

Pk 2 By AL

G F k8 WICRBGG MERE; RS

hESES:Q343.3; S9174

3k (Megalobrama amblycephala){t #x il &
fi, JE#JE H (Cypriniformes), #7%}(Cyprinidae),
if1 V. B} (Cultrinae), #5 )& (Megalobrama), JR7=T
K LA R U R LA e, R R E A
MWEEEEHATMRZ —. B TR .
i D BEBE R AR O R R B P o A G
G, BERERERZERMENZZ -, 24
MEE, MO AR AR RS E
Kty AR, SRy DTSk B 3 AR 1) A SR AR T
TUHR . i — 5 E I EA U R R Y A Sk o
AR RN R B, AR S IE 7R 2 KA AT Sk
il 5 o &, HAE 2Rk B E M A A kAL
HAAEEZ L, HEREENTET TEMR
ANWITF R, A ] et BLES aE SE MR L AR

i BHEA: 2016-04-25  fEEIBH: 2016-08-13

B T E AT
NHERFRERD: A

PRBCAS Wi/ A8 15 O, AT 5 301 3 1 4R 19 gt
270 S e JEE T o R T A% Z2 R A0 Y 3
Pt A FRENRA, B, mEFdfehfA
W R 3 A 7 S R R 3 AR 2 R AT
TR A R AR e, JF i A Tk S Pk
o WE A% A R ST 2 R, O AR R AR Y A
S 7 I R ot b A B A

FUAT, N T 5 Sk ) % 8 A Ry
WA 22y R PIR T BARRONMER LT,
CHEBAARTEATE o o SR K R
AR A AR, S S @R A O BLAE
A KA, NG T AL RN K
T A R R R, R
Je H A — 22 Ge o A O B A2 i, BEIE g

FETE : E F R ST RI(2012BAD26B00);  [F 5K AR B2 3 4 (31272633, 31201760); 1 i £ 1R il 45 1 & (ZF1206)

BIEEE: 45 W], E-mail: smzou@shou.edu.cn

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20160410379

34 TR, A Pk TR SURT i 2R A R A TS A A 4 B R T 331

B 2, TRFRAUAAT A (doubled diploid)™,
5 5 A Sk B E A% R B AN AURT DO B ast A% 0 o Y
afify, AT R AR R A D) e R ) i AR afiAk
A WSk 7 N T MEAX & BRI 9 35t 4% 45 48 43 B
O HiRE, AR0E 4P i ALY 1 2 S 1 DNA
(RAPD)F R W8 T WA S B HEAR G AT =k 77 8
B FER (Fo) 5L 41 DNARY i 1L 22 A8 00 o JH BT AR
SR E R 17 28 MM B E PG B i 7
VA =k i 3% 2 = AR D80 BOHE 4% B IR AR 1Y) 35 1% 45 A
Ko FLBE R A B 2l BE o TR HE A TR FH 10T
TRARIC A 6T A 3k 55 1 B RE A R 5 oy 24
Wk B RER I L Z AT e B o B . R
ik, Moyt Z R AERE, MR
I T B e £ R B 5T A1 Sk 5 22 53 54 A%
KB R AL A5 G .

A FE LA 3k 87 715 (TPI ) A g X B
38 1 T TR R T B R X AR AR AT Sk B R Fh e
a8 v 8 AT Sk B AR 4R 2R (TIN) L AT S 6 T 1 4
il FR DA o SEMERZ K B S AC(TNM) L A Sk i Tif 1K
ol R 2207 2R L F J5 AU(TNDH) Y 352 15 742
SRS AL ZREME IEAT BR B AT, HOES AT IR E
IF PRk T R RS S RS2, DAL I T A
D7 A R 2 1 il R PR IR 3 B T AR A AT R LT R
W) B AT DA 38 0E N T3k & X 1 ¥ £ 2 B A 05 1% 45
T8 RN R AR e 1) T, SR A e AT Sk f T I SR
w8 A% W B 1 b DA Rt I A A BT IR
Ak —2Lalifl . LR & JR il ast A5 2= AR 3 .

1 MRSk

1.1 SCIe#A R

TN. TNM. TNDH¥JR& B 1 K%
AV B 3k 65 F F G o TN 7E 1Sk 85 <3 7T
V5 i b HEAT AR AU 0 I T IR R Rk B kA%
MFR . BT N T A= TN-F R A, RAUVIR S
1A% 515 B85 (Cyprinus carpio)fs T I TNEP F
JE R T8 TS TNMAITNDH, TPI1G R 4
ERiZSINEE &IPS IR J=Rive

TN# 4% TN-F2 992x356, 43 591% HA
A R 0 O R AR BORS ORI B T, KRS
BT A, K BRE J5 B A B TR
FBEFEDRG , Z 58 AR AL .

TNM# %% W 2 A2 (UV) A J51 174 SRR
WE B TN-F2Q9200 FIR A, MK B I+

K, 3~5 minfi B T4 °CR AR AL #E21~23 minf5
B 2 AL g A

TNDH&#HF BRI UV)AL B A
A TN-F2Q9200 F 5 /- 1R A, /KB4 I
K, 20~25 min/5 & T4 °CA K7 4L H21~23 min
J& % Z I AAR P AL

1.2 EHFEZEDNARYIEZEX

DNA$ZE B BN F L& TN . TNM . TNDH
K TPILH)60 H ¥ i, AR IRBHLIE 302
fh, 12082, BYHCH Mg s A 95% I #E Hh—20 °C
P#F7 . DNATREU 5 IR AR A Y RHE A R 2
A AR 7 R T Sl 4 A 2R PR A ) e (0 A )
VLA, SRECSE UG T 1.2%B0 i B 5 e e Sk A )
Sl B —, 38 SO0 BTG I DNA T it
e BE, RAFET-20 °CHHIS
1.3 WIEESIFESKIR

A 5T I\ 60XF f T8 5L 5 | 49y v i 326 3 20 %) 9
et HAAHEM g1 4, Hoh A S e A S
25 N\ G 3 7 S 4 I F ESTRE 51 [ 47 I & 1 1A 3k
B T EBIY), 4XTFRIE K H Gao®s il i3 75 sk 41
W2y B B EST-SSRE 1, 2% bRic & H Li
SEUNE R WEIR AT EISSRE [, 53 Ahoxt Sk H
Tang%:"1l 53 548 & PCREZ A ST & B 119 [ 3k 5
SSRT ¥ . AWFFE I G I 2 Z a4 TAEY(1
VA BRA T . SSRA S K o1 Wpfs B L1,

14 PCRRNFRSI EIEF

RN ARZFR10 pL, A5 L& ekt 2% Tag
PCR MasterMix (Taqg DNA Polymerase: 0.1 U/pL;
MgCl,: 4 mmol/L; dNTPs each: 0.4 mmol/L), =&
W5 ¥40.5 uL(10 pmol/L), 0.5 uLfH DNA
(30~50 ng), 3.5 uL ddH,0., PCRJZ )V 7¥Eppendorf
Mastercycler ep gradients I PCRAX b EAT, S #E
Jf: 94 °CHiZE 5 min, 94°C30s, 52~62 °C(7]
PaF AT %)30 s, 72°C30s, 30MEH, I
J5 72 °CHEA1 10 min.,

1.5 438 P ER B BBk 43 T

PCR ™ W) 7E 8% 1 A A2 14 5 TN M Tk i 58 J¢
(PAGE) [-200 VHLJK1.5~2 h, HIKZ & N
IxTBE, M&H K/N K195 mm(K)x120 mm(5E)x
1 mm(J&). ¥ EAEEI1 uL, DNA Marker
(50 bp DNA Ladder) ' FE 1 40.5 pLo  HL 3k 58 B
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#1 WIEESIIHE
Tab.1 Characteristics of microsatellite primers

T A7 1 HHPII SRR /NG /bp B KR E/PC JIFHI(5—3")

no. locus repeat motif number of alleles T primer sequence

BT s e

2 e (O S R AGATTCATCAGCTCCTOTAGTGT

s ew o S

+ ESTes (G 290-349 O AACTAACTAGCACGCAAA
F: TTGCAGGTACTGTGGGAAAA

3 Mamo03 (CA)s 231-324 60 R: AGCAACATGCAAACATCAAA

o s oo e S

e sowar s S
F: TGTGGATGCCCTGAGTGAA

8 Me.Am._15 (CATT); 175~200 56 E: ﬁ ATGT i/{i c GAT /SAT G f A TG A% G )

? Me.Am._17 (TGGA)s 180~320 36 R Gg(T}g(T}TCGTGGCGACTGCTT(éTi

o mems aowen s Lo
F: TCTCGATGGACACGTATGG

11 Me.Am._36 (GT)y...(GT), 124~247 57 E: GA g /S él % i& GA %TCT TGGT AG /S (‘? GC :A

12 TTF (CA): 243-335 539 R: ATGCACGAACTGCCACATAA

o™
F: GACTGGAGTCGTCAGGCTTC

14 TTF4 (CA)14 157~282 60.5 E: T?EC?CAC%{TGTFTAGIZCTGT

15 TTES (CAYs 150-222 605 R: ZAC(;G%(C};(;GAGG(,}ASfSAGGGGAG

o TR CRE 182-218 05 TCICTACCTCACAT CICTCATTCT

v @D 7933 o

18 TTES (GDis 162-224 60:5 R: (;gngCCTGATc(C}g?TC?ACC oo

o

20 TTF10 (TOLTG)s 255308 559 F: AAACAGGCTCGCCAATTTC

R:TCACCCACACACTC TTATTCTCTC

W FAIERSIY; RAKMTIY; ESTI3~EST66. Mam03~Mam25FITTF I~TTF1052 B3k itk TSI, 4> BIKIET SCHR[S]. [91FI[10]
Notes: F. forward primer; R. reverse primer; EST13~EST66, Mam03~Mam25 and TTFI~TTF10 are microsatellite primers and are respectively from

reference [8], [9] and [10]

PEATHRGE , G I7 AR kA5 I O I R AR
. d5 i RE I A B AR WL R AT A L AR ALt
(EEEDi

1.6 ®EEITE S

i 1F Quantity One K 132 Ul T2 & A 5 1Y) 5%
RN, MRS e B 4570 0B 1 5 T
LN AL, FPopgene 1328 3EAT 20 My, Seit 4
AT BN 1 AR A 1A Sk i R A vl %) 6 6 i TR 4
(number of alleles, N,). WL Z% 4 ¥ (observed
heterozygosity, H,). ¥ 42 & /¥ (expected
heterozygosity, H,), TR B E A Nei’ it % AH
Pk (genetic identity) 135 % 5 2 (genetic distance),
I3 F iz 8 A5 15 B A FHMEGA 5. 185 44 A1 3k
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i fF A HE A T 2 TR DA ZH F- 34 15 (unweighted pair-
group method with arithmetic means, UPGMA )% 4
RBRE L] . MR PEBotsteinZy X115 Hardy-
Weinbergit % i &5 8 #0(D)!"*', #J5 H Cervus
30 B Z A MF B &= PIC).,

2 g

2.1 B ERSEKENER

ARSI BG f 1E 20X i LRSI R A £
PER G RRAE, FERINEE AR TR Y Ry 4 A e
FIPCR™=Yy, K1 T B A 5 TTF67E A Sk
B oy BTN 2253 SAMERL R B RER Th 43 H vk
Kl
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bp M 123456 78 9101112131415161718192021222324252627282930

250
200
150

3456 78910 1112131415161718192021222324252627282930

250
i

b

=

B 1 TTF63 |47 F K 8im 5 R(EE)F A L 5 R (T E)E A P HIPAGEE &

M. 50 bp DNA Ladder; 1~30. 713k i i 1% & & > 14

Fig.1 PAGE analysis by primers TTF6 in meiotic gynogenesis (upper),

mitotic gynogenesis (lower) populations of M. amblycephala

M. 50 bp DNA Ladder; 1-30. M. amblycephala gynogenesis individuals

22 [ASLEH4)BHABISSRY HELER

AHIF 5 A 07 V6 1Y T 200 1 b HL 5 A2 1 11
SSREI#, FIH %X 20%F f T8 51 ¥ % A1 3k 5 TN
TNM. TNDHXTPI13E 120 # & b 179 1 4
Mr, HSL&i TN, TNM, TNDH&TPJ1 4 HEA >
WP WEH]T8. 71, 69, SSMEEAIKEH, NIrHIH
3.90, 3.55, 3.45. 4.25, H,/r % 40.7853 .
0.3934. 0.2768. 0.8075, H. 5 %140.6491 .
0.5563. 0.4870. 0.6855, PIC/}%l }0.5695
0.4796. 0.4181. 0.6105, XfAEWELES> T /K- L
B S WA A N B AL G R (3R 2) . st iE S 80k
AIARH, XA 35 1 2R A TPI1I>TN>TNM>
TNDH, HJTPJI1X; MBI By it 15 2 A P
TNDHEf A 35 % Z A P (1K

2.3 Hardy-Weinberg - &iE fF S5 #

B4 15 19 Hardy-Weinberg V- i 15t 1% fi 25 45 4L
(D)N—-0.8412~0.9051, 451 5 DF4°4-0.6305~
0.2073, TPJIRFEMAR M TNEE K- ¥ Hardy-Weinberg
S 5 A5 A B H5 %N 0.2150, 0.2359, K& %
ST A B T R R 242 & F 11 ) (D>0). TNM
FE R A TNDHAE 4 F- 4 Hardy-Weinberg V- fiif it &
B —0.2595, —0.4200, KEZHA S AEX
PN BER Th R 22 & F 62K (D<0), SEBR&i G
Tl EIE(#3).

2.4 FSLEH4NBRBE ARG R RFB LS

i ik Popgene 1.32K {3+ 58 A [a] 141 3k i 1 44
[E] Y Nei” s AHARLPE R A5 I B (R 4) . 440 1] Sk 5 7
M) B Nei” s B R 04 0.8240~0.9281, st L I
2 °40.0746~0.2236, H:H, TNMH#E{A S5 TNDHAEE
1A T 358 4% BB 25 850 /N (0.0746) , 35t 4% FH L1 H v

(0.9281); TPIIHER 5 TNDHEE A ] 185 14 #2545 K
(0.2236), BtAL AL R 5% /N(0.7796), 1A R RE
R[] Nei’ s i % B 25 (14 3 il R FIMEGAS. 141
Pl T 44 131 3k 55 B AR ] I UPGMA R 268 56 & (1A
2)o IR, ANFHARIH B WP L, TP
FTNBEAIL R R — 503, M2 MR E
FER(TNMAITNDH) AL Rl R Al o — 3, &
B TINFE 4R ME 2% % 75 3 14 (TNMAHI TNDH) ] 7 £
T R 1AL ok

3 e
WhFT 3 B 25 4 3L A B E . 0T 2= 4 0
W 2 4 B R 2 S A B2 B S AL S 80T A

A A B SRR AR 1Y 3t A% 22 R M RN a4 T 0 1
WE Y PIC>0.50 & B Z AL 5, 0.25<PIC<
0.5 N L BN S, PIC<0.25 MK L A
MU R R TP R 5 TNFF RN, R 4.25
3.90, H,40.8075. 0.7853, H,}0.6855,
0.6491, PICH0.6105. 0.5695, 1iiHH TNH#E A%
TPIHHIAR I Bt 1% ZRE VA T REAR, (BORAAAE i 3
25 (P>0.05), 3PAFE TR BRIE R AR, &
PR A B £ A HE(PIC>0.5), TNM. TNDHEE/A
MIN,M3.55. 3.45, HH0.3934. 0.2768, HoK
0.5563. 0.4870, PIC}0.4796, 0.4181, TNDHFE¥
TR 8% 22 R0 3 (R T TNMAFE AR (P<0.05), 3%
W5 5 A7 22 53 2 MEAZ B EVRRE X T D B 0 2
AT DA B A A m A T H 2 MEAX R BRI
(TNMFITNDH) Y 15t & Z #4E BZEK T TPITH
TNEER(P<0.05). X 5 X154 55 N5 5 - 6F (Parali-
chthys olivaceus) T 2253 S MiA% & & LLIBUEL 53 54 M
¥ kB R A AT A G e, JF H PR
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F2 HFSKEH4NEERE0N DRSNS HMER

Tab.2 The polymorphic information at 20 microsatellite loci in the four populations of M. amblycephala

ST FE R 2 245 2 el i LAERE R

711 N, H, H, PIC

locus TPJI TN TNM TNDH TPJI TN TNM TNDH TPJI TN TNM TNDH TPJI TN TNM TNDH
ESTI3 3 3 3 3 0.8000 0.7333 0.6000 0.3661 0.6486 0.5893 0.5588 0.5554 0.5650 0.5044 0.4646 0.4532
EST23 4 4 4 3 1.0000 1.0000 0.5333 0.2837 0.6000 0.7582 0.5040 0.5181 0.5039 0.6981 0.4416 0.3956
EST37 6 5 5 5 0.8333 0.8333 0.5011 0.2333 0.7418 0.7638 0.6876 0.4480 0.6874 0.7106 0.6358 0.4170
EST66 3 3 2 2 0.8667 0.8031 0.3667 0.1000 0.6401 0.5237 0.2825 0.1554 0.5570 0.4244 0.2392 0.1411
Mam03 5 5 5 5 0.6667 0.8334 0.3333 0.3212  0.7390 0.7350 0.6226 0.5288 0.6835 0.6768 0.5784 0.4704
Mam25 4 4 3 2 0.9667 0.9334 0.4667 0.2667 0.7588 0.6955 0.4842 0.2825 0.6988 0.6269 0.3776 0.2392
Me.Am._1 6 6 3 3 0.1333 0.2667 0.2100 0.3764 0.8395 0.7599 0.6266 0.5944 0.8002 0.7071 0.5346 0.4945

Me.Am._15 5 5 4 4 0.8333 0.9012 0.5333

0.4356  0.7921 0.7542 0.7288 0.6910

0.7425 0.7013 0.6638 0.6136

Me.Am._17 3 3 2 2 0.7010 0.6012 0.2667 0.1956 0.6198 0.5492 0.3045 0.3254 0.5374 0.4495 0.2546 0.2688
Me.Am._35 5 3 4 3 0.8011 0.7667 0.2314 0.2233  0.7893 0.5695 0.6486 0.4537 0.7391 0.4612 0.5676 0.4039
Me.Am._36 3 3 4 4 1.0000 0.8667 0.4322 0.2333  0.5249 0.5644 0.7294 0.5712 0.3991 0.4583 0.6664 0.5157
TTF1 7 7 6 6 0.8333 0.7667 0.4112 0.3667 0.7667 0.8480 0.6638 0.6977 0.7214 0.8124 0.5892 0.6514
TTF3 4 3 3 3 0.8333 0.8010 0.3334 0.2333  0.7158 0.6305 0.5791 0.5808 0.6480 0.5478 0.4767 0.4863
TTF4 6 4 4 4 0.9667 0.8667 0.2333 0.2333  0.7090 0.6571 0.5181 0.3153 0.6443 0.5812 0.4675 0.2792
TTF5 6 5 5 5 0.9000 0.8667 0.4221 0.4321 0.7650 0.7475 0.6441 0.6452 0.7169 0.6950 0.5686 0.5787
TTF6 3 3 2 3 0.8112 0.7667 0.3331 0.1333  0.6706 0.5237 0.5062 0.3864 0.5851 0.4344 0.3739 0.3418
TTF7 2 2 2 2 0.8012 0.7667 0.5000 0.2643  0.5062 0.5079 0.4627 0.4994 0.3739 0.3747 0.3515 0.3705
TTF8 5 5 5 5 0.8021 0.8333 0.4113 0.2516 0.7243 0.7062 0.5723 0.4040 0.6649 0.6468 0.5329 0.3794
TTF9 3 3 3 3 0.8333 0.8333 0.4153 0.3221  0.6559 0.5893 0.5757 0.5927 0.5694 0.5044 0.4747 0.4935
TTF10 2 2 2 2 0.7667 0.6667 0.3333 0.2643  0.5034 0.5085 0.4271 0.4944 0.3725 0.3750 0.3318 0.3680
P34 mean 425 390 355 345 0.8075 0.7853 0.3934 0.2768 0.6855 0.6491 0.5563 0.4870 0.6105 0.5695 0.4796 0.4181

A AR LA A A Al B R e A ﬁ””lﬂﬁﬁﬁﬁ}:ﬁﬁﬁAﬁ?KE M T MR R H

o H— ﬁﬁwﬁﬁw R, 1R ZE
JR2 M £ S AR A e B RE R AT R & T T ek
Uity B 38t %ﬁ . AR 35 R 22 R K OF v
WAL, BEIS LM L AT LIRS R A A
%4w,@%%%¢*ﬁxém,ﬂﬁi#mﬁ
T B K R A ] B9 SR A F B (7 22 oy SEMEA% K
BlE, HEY AT HBIH0.2338, X4 450
Xt B (AT 2253 SEMERZ KRB JE ARIEAT 85 BT
KHH MR R RRAGES, I HAE
10/ BRSBTS I Y e iy,
ﬂAAwmﬂo$%%mwﬁﬁEEuﬁh@m
Ak kB IRRRBEE4i G, WERE,

ﬁ%?%&ﬁﬁ%%ﬁﬁ%ﬁﬁ%%,%ﬁﬁ&
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BAEY R A T RA, MRS L1 2
Mﬁf%ﬁWﬁ e AL 2l 5 BT T R F
ZIPS .} NS G R Y=

Hardy-Weinberg V-7 15t {% {25 5 £0(D), 7 LA
W H M H, & Z B 1A 56 &, DIEBHEIRO,

S DR RS ) 73 A B TR, DIECA IE (D>0)
R85 TR, DIE A 5 (D<0)i U] % B

R FERUY . AHIESE Y DIE AR AE L Ry
~0.4200~0.2359, TPJIAITNFE 2037 15 1) DI %
AWIE, RMNETFIIRE, —BIRHAER
TR Fh TR AR TR, B 50
(founder effect) 2 FEGE B A M IS, kM L
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#=3 HFEFNBEERREERD)
Tab.3 D assessed on the four populations of

M. amblycephala

o BAE RS D
locus TPJ1 TN TNM TNDH
EST37 0.1233 0.0910 02712 —0.4792
EST13 0.2334 0.2444 0.0737 —0.3408
EST23 0.6667 0.3189 0.0581 —0.4524
EST66 0.3540 0.5335 0.2981 —0.3565
Mam03 —0.0978 0.1339 —0.4647 —0.3926
Mam25 0.2740 0.3421 —0.0361 —0.0559
Me.Am. 1 —0.8412 —0.6490 —0.6649 —0.3668
Me.Am._15 0.0520 0.1949 —0.2682 —0.3696
Me.Am._17 0.1310 0.0947 —0.1241 ~0.3989
Me.Am._35 0.0149 0.3463 —0.6432 —0.5078
Me.Am._36 0.9051 0.5356 —0.4075 —0.5916
TTF1 0.0869 —0.0959 —0.3805 —0.4744
TTF3 0.1642 0.2704 —0.4243 —0.5983
TTF4 0.3635 0.3190 —0.5497 -0.2601
TTF5 0.1765 0.1595 —0.3447 —0.3303
TTF6 0.2097 0.4640 —0.3420 —0.6550
TTF7 0.5828 0.5095 0.0806 —0.4708
TTF8 0.1074 0.1800 —0.2813 —0.3772
TTF9 0.2705 0.4141 —0.2786 —0.4566
TTF10 0.5230 0.3111 -0.2196 —0.4654
P mean 0.2150 0.2359 —0.2595 ~0.4200

Fe T b RN, AT AR S BT B 2% A T AL
A, ATREM IR (DSR4 FE AR B0 75 B A B
Rrh; @5 REFEARLBEDIME; O H ML
ARSI IEE SR A XA, REEMZE
PR ST . 2 MR & B HEIAR (TNMORT TNDH) 76201
P DIEFEA N T, RIUN A o, SLhR

F 4 FKGTREEAFBINei sIEEHRINE
MR ERMERBEECRELTH)
Tab.4 Nei's genetic identity (above diagonal) and distance

(below diagonal) in M. amblycephala

ﬁﬁ& TPJ1 TN TNM TNDH
populations
TPJ1 0.8881 0.8240 0.7996
TN 0.1187 0.8715 0.8576
TNM 0.1936 0.1375 0.9281
TNDH 0.2236 0.1536 0.0746

iy b i, T ML EEA T IREN S,
A T 0 B 5 0 Ak 3 DR RNATF 52 R AR 31 TR K /N
AR, EATRE S FPRER AL R BN 35 4
5% G50 A8 AN Sk e s 11 A A B 2 Ok A
P AT P, A3 M AR S BT H B 24 4 T Bl B
%, WTRER RN . OWEC R KB AR
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Fig.2 Dendrogram of relationships among M. amblycephala populations using UPGMA method of clustering
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Analysis of genetic structure of gynogenetic population in new strain of
hypoxia-tolerant Megalobrama amblycephala using
microsatellite markers

XU Zhanning, LIFugui, ZHENG Guodong, CHEN Jie, JIANG Xiayun, ZOU Shuming "

(Key Laboratory of Genetic Resources for Freshwater Aquaculture and Fisheries,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: To guide the subsequent breeding of hypoxia-tolerant population of Megalobrama amblycephala;
genetic structures of hypoxia-tolerant (TN), meiotic gynogenesis (TNM), mitotic gynogenesis populations (TNDH)
of M. amblycephala were analyzed using twenty microsatellite markers in this study. The mean value of number of
alleles (N,) of M. amblycephala TN, TNM, TNDH and the control TPJ1 was 3.90, 3.55, 3.45 and 2.56,
respectively. The mean value of observed heterozygosity (H,) was 0.7853, 0.3934, 0.2768 and 0.8075,
respectively. The mean value of expected heterozygosity (H.) was 0.6491, 0.5563, 0.4870 and 0.6855,
respectively. And the average value of polymorphism information content (PIC) was 0.5695, 0.4796, 0.4181 and
0.6105, respectively. It demonstrated that the genetic diversity of TPJ1 was the highest, and TN population had
lower genetic diversity, but there is no significant difference and there was the high genetic heterozygosity. The
genetic diversity of TNDH population was significantly lower than TNM population, and the genetic diversity of
the gynogenetic (TNM and TNDH) was significantly lower than TPJ1 and TN populations. The mean Hardy-
Weinberg index of the TPJ1 and TN had heterozygote excess and the gynogenetic populations (TNM and TNDH)
showed heterozygote deficit. Using unweighted pair-group method with arithmetic means method (UPGMA)
based on their genetic distances, TPJ1 population and TN population were grouped in one cluster, while TNM
population and TNDH population were classified into another cluster, indicating a genetic differentiation between
the two clusters. Our results show that the hypoxia-tolerant group in M. amblycephala (TN) in gynogenesis can
accelerate homozygosity of genetic material and will have further purification of M. amblycephala hypoxia-

tolerant genes.
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