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M OE: RA 12 METEFMCSTT B AR R B BE P B A
BER R XD 23519 Fy G S5 M e 2Rk, SR BR, BT A5
YIS R B(N,) K 17. 67 4, AR ERE(N,) K 12. 48
A, K/NEE 112 ~427 bp Z[A], P Z2 A B (H,) 2 0. 693 8, 3144
BREFE(H,) R 0.913 4, 2 NRAK 4 MFRAEHTFRE 55
B Fo fHAE0.020 5~0.042 7 Z[8], HE G (N,) B{ETE 5. 607 5 ~ 11.
957 0 Z[a], K H AR UFA & H A B, RESITEREH, TP
(K@ x BRFHMA S ) A5 PT(HRFHMI @ x K#IS ) A, TT(K# Q
x K6 )HES THOKMFEA ) 44, PP(ERIEA) HE 5 PY(H
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( Macrobrachium formosense) 47 1F X 2438 k15 24
LR REERAAE

MEBERESG Z . Z5EEFEEEE It
BHEBE  Z TR 44 5, MR —Fh i R 138t
fRARiCESF KB SRR PR T ZH
REFAY 4 KANCEE 21 1] fl s T2 AR 10k 4%
B % EQ I W Y 5% B0 R A R 87 A AR I 3 4% 24
P25, DIVU 41 FI 1 B IR IR IR #0312 A3iE
KA WTREAR LA D B A T2 it
PR ORI B AR AR AT T 8 e 2R
Bro ARE i R KRSTRTFRENHEZ
]38 4% 2R Tt 2540 B 2R AU 00, O H AR
URF IR LRAP R & | FH SRR R

1 PRI
1.1 g
111 FEARMESRIE

H AT IR R A 43 51k B RTLIR A RILT
Jl¥s £ 7K 38, BF PRI VL PS4 48 B B8 B 8K,
AR S Hh L 8% X EE 3 O AR 388K, 1R 5T,
TETCHIE R, (R AP T A FRBSE N . Z )5 TG
K BERFE
1.1.2 FRERTE

i BB 58 42 WUB) 2% 38 2 6 Pk 3 i 1 3 A 8090
FEUR I SR AR AT A [H] 4 32 FBE AR N B SR 3T,
PAFFR 4 NAA, HEHE LB 80: 40, FEEFAE
BeSE G I IR 1.0 m x1.0m x1.0 m
RGP TIRE . EABESERG, BMEE
[FEARBGE , MR KR FAER R T . L4k
AKX H] 2.0 em LGB, EEEAHE 4 600
BB HER3INERSHIMAL0mx1.0 mx
1.0 m SR Z9% WA o 01T AR K HL R, AR M EE7E
WyEH, IEHE R, M 2009 48 H -11
A, 830 RINEAEE P REYAER 30 B H A8
YRRTEK LB AE o

FARRFREMKFHEME 1 iR,

1.2 F7Fi&
1.2.1 X0 DNA #&

AR A7 SREH AT AR R LA 4
211 DNA, B kAl DNA R & 4 CHR7F .

1.2.2 5|9tk

12 %5198 BT L5190, 519 B LilgA:
Y TRERRS AR AFS R, PGB E 2

X %z % R 20 %
Fis o
F*1 SRR
Tab.1 Sampling sources
He fRFR CREERTR] BEAKCR
K9 x B & TP 2009 - 07 60
FOBHBE @ x K8 PT 2009 - 07 60
KW Q x K& TT 2009 - 10 60
FORHI Q@ x BEFHWI & PP 2009 - 10 60
KW (GEA) TH 2009 - 10 60
T BH WA (GEA) PY 2009 - 10 60

1.2.3  PCR ¥ 3§ 54 5™ Yy

PCR J& Jii fk & 10 pL, f#5: 1 x PCR
buffer,1. 5 mmol/L Mg** ,200 pmol/L dNTP, 200
umol/L 5147,0.1 U Taq F§,100 ng A, KE %=
BF/K#F. PCR RNARSF :94 CHiAEHE 3 min;
94 CAFME30 s, B AIREET 30 s, 72 CHEf30 s,
25 MEFR;72 CHEMH S min, PCR P*#4 1.5%
TAIRRE IR R B A8 ) , F 8% FE R R N M Ik
JEBEIE B Uk 73 5 , ] pUCL8 DNA /Mspl AE g b
ST HEIKHEIE 8 Vem, g R YL kg
AR E LR 5T
1.2.4 ¥dRgit

FFE A GELPRO (version 4. 5) #4441 #r3k
78,383 GENPOP ( version 1.32) % {4 45 it 12
MA TR LRSI EEE B (N,) B
RE(N,) MR E R MNEREGE(H,) .
WBEREGEH,) ZEFEEER(Cy) JEXRE
Fof JEE W (N, ) R ARPLRE(1) Fiisf2 5
B(D,) . FIf ARLEQUIN (version 3.1)" {4
BHARBE ML) F-S8 38 (F-statistics, Fg ) & 7
25T (AMOVA) . #| i DISPAN 45 {4 ] Nei
[ 355 BE B ( genetic distance,D, )" [ 3F D, #)
g E A2 F- ¥ 5 (UPGMA ) R 28 #, I #47
Bootstrap #6:56

2 R

2.1 EEEHEEST

12 X DEFIW7E B AR 2 MREAK 4
MFRAGHHERE TEERTHE(E 1) &AL
RGN RBR B L2 E R & ]R3 PR,
12 M DR B SE A RN T 13 ~25 A~
(6], ISR BN, ) A 17. 67 4, B 3LSF
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FEFBL(N,) N 12. 48 4>, T35 A 2 R B
H12.48 4, BBEBREENTO0.7776 ~0.944 6
Z 8], 4R & BOTSTEIN 251 42 Hi AR o, 9 M
BLERENE(ZHFEETREKRT0.5), H,

FENZHEEEER T HOCFYKF, AT
RAFEIKF R TR TP EKF, ZR AW B
(P>0.05) , 2 TARRIZ R AL (P >0.05)

F2 R MBEFBHHIERCER

Tab.2 Characterizations of 12 microsatellites in M. nipponense

(VA= 5l¥)F5I (5" -3") FEYI RN bp SHRE/C GenBank %&75|%5
B
e P
T P,
Mni 45 Eéﬁéﬁfg&gﬁ{% 123 ~ 165 47 Q257542
Mni 52 ﬂ%ﬁ%ﬂ%ﬁfﬁfﬁfﬁ?& 201 ~240 55.5 Q257549
ws Ao R
Mni 59 gzéggg:égggggéﬁﬁf 129 ~ 192 51.5 Q257556
Mni 83 g%ggi%‘:ggggggiﬁ 123 ~ 189 53 Q257580
Mni 86 gzﬁ%&“&%ﬁ%ﬁﬁ%ﬁ&“ 183 59 Q257583
Mni 93 gﬁ%’é‘éﬁiﬁgﬁégﬁ#‘ﬁf 228 53 Q257590
Mni 95 f{f:%?;(;éigﬁfg:gggé? 351 ~429 53 Q257592
Mni 114 F: CTCGTTCTTGCCACTCIT 236 50.5 Q257610

R:TGACCCGTCTATGTTCGT

2.2 BESUSHT

BAEMEIES(Fo) A F 0.020 5 ~0.042 7
ZIE L, R (N,) BUEAN T 5.607 5 ~11.957 0
I, SR F KA BB (Fy =
0~0.05) , A& EAMEABI B (N, >5) P, Bfk
fBRME L R, Ho, PY S4HE K MR
B TH Bk H PT 5 PY 25058 TP Bk,

BT D, #fEHEE, ) UPGMA Mty RK

BI(E 2) Mgl , TP H& 5 PT 44, TT HE
5 TH H4& ,PP HES PY HESHIERE—E,
ZJER TP,PT,TT,TH HE R E—&, BEH S
PP, PY AEREHE .

AMOVA srifr ik 5 fin, H & B g1 2
SR ,96.97% WS EE S AEETHEN, B
&bk B3 (P <0.01)
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1 2 FEFFRANFRAGEEEE Mni 34 LHyBIKE
Fig.1 Electrophoretogram at locus Mni 34 of 2 parents and 4 filial generation groups

®3 RIMRBIEEMNSSEUERB.FSERSTEERSE
Tab.3 Statistics of number of alleles, heterozygosity and polymorphism information content for 12 microsatellite loci

LR SFALAEA N, B HEREL N, WAL H, WHABEEH, ZHFRER Cp
Mni 30 20 12.097 5 0.980 6 0.918 6 0.903 7
Mni 34 16 9.926 9 0.936 1 0.900 5 0.879 0
Mni 37 15 5.984 1 1.000 0 0.834 0 0.777 6
Mni 45 15 11.318 3 0.686 1 0.912 9 0.896 1
Mni 52 15 9.949 7 0.458 3 0.900 7 0.879 4
Mni 55 16 12.202 8 0.591 7 0.919 3 0.904 7
Mni 59 25 19.846 9 0.655 6 0.950 9 0.944 6
Mni 83 22 16.968 9 0.558 3 0.942 4 0.934 3
Mni 86 13 9.807 4 0.700 0 0.899 3 0.877 4
Mni 93 16 11.629 1 0.552 8 0.9153 0.900 0
Mni 95 22 17.226 0 0.650 0 0.943 3 0.935 4
Mni 114 17 12.854 0 0.5556 0.9235 0.910 3
Mean 17.666 7 12.484 3 0.693 8 0.913 4 0.8952
TP 13.500 0 8.992 9 0.823 6 0.886 2 0.867 5
PT 14.583 3 8.985 4 0.861 7 0.880 2 0.860 7
TT 14.416 7 9.196 3 0.6111 0.8853 0.866 0
PP 14.000 0 9.3432 0.588 9 0.896 6 0.879 0
TH 15.083 3 9.398 8 0.643 1 0.888 7 0.870 0

PY 14.583 3 8.991 7 0.604 2 0.890 2 0.8719
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R4 HEBNAGE F-HITE(Fa, HHET) MEER (N, HREXE)

Tab.4 Pairwise F, estimates( Fg,;, below diagonal)and gene flow(N, ) among M. nipponense groups

iy TP PT TT PP TH PY
TP - 9.376 5 7.053 5 6.709 9 7.318 9 7.318 9
PT 0.026 0 - 6.802 2 6.550 9 6.659 9 5.642 1
T 0.034 2 0.0355 - 6.8929 9.3322 5.607 5
PP 0.0359 0.036 8 0.0350 - 9.710 2 11.957 0
TH 0.033 0 0.036 2 0.026 1 0.025 1 - 6.525 1
PY 0.033 0 0.042 4 0.042 7 0.020 5 0.036 9 -
R5 HERBURBEEITFHESH
Tab.5 AMOVA analysis among M. nipponense groups
A8 SRR A H B 7 FEHLT 75 2t/ %
FRE5EAM 1 23.694 -0.014 3 Va -0.26
A A lH 4 113.092 0.181 34 Vb 3.29
24 AR 354 2305.117 1.174 56 Ve 21.34*
AMER 360 1498.5 4.162 5 Vd 75.63*
AR 719 3 940. 403 5.504 10
H: * FREFSMEBE(P<0.01),
| PT i LS, RE R ESRE RN —1
™ BESH P, 2 AEAR 4 M TRAG KT
S o WEAAE(H,) JHy 0.588 9 ~0.861 73 FH 8
TH
pp ZREBE(H,)}0.8802 ~0.896 6, FHIWLMIZ &
by BE(H,) B/NFPIRA A R (H,) % 2 4
EAR T A NNTRAG YT HE T HERE,
2 OBT NS MTRAMRG2 TRER T it FAER IS, S IR 55 L2
4 A FRALH UPGMA #i Heze ST, 2

Fig.2 The dendrogram of 2 parents and 4 filial
generation groups based on standard
genetic distance using UPGMA method

3 g

ZEGEEEERERHKABEERNEH
SR, HPE KD BB R 315 Z R
&2 o ASHFSE AASTBAR 2 N 3EA K 4 T4
BHBREZHESEA TR ER, 28 EEE
BT 0.860 7 ~0.879 0 Za],2 ¢4 K 4 4
FTRAG BEERE T EE K H8E S,
SER S0 HEM ) LR B AR T AR 1L S
MR EREE(ZSEEEEN0.564 6 ~
0.9318), FAMERER SRS TFRTEK
s B F R EIKE R F A8 FAROFEIKF,
ZRAUEB(P >0.05), PY HE W8 M4
B TH HA & 7E U PP A& e S re
=, TP & F PT, 246 BEREME R BR & BEIRTEZ

i , 5 URAETE 33 B /N R B 0R Y S AT
X, EWBZE, H THRERNR, A BT
KBNS . HREETZRA,2 M FREZHAE
FIRI 25 BE (H,) W B & F 2 NERA A, 3
HE T 24 SR (AR BEIAROK O Bt SRR T B
BEAE, X FiE R IR e A EIEA, (H 2
¥ T BB 22 ) TAERIHIE o

WIS (Fop ) 248 A 18] 5 AR ]
WA BB LA R KN, B (A 5%
SHAFE BB K, 3R B BE AR H] 43 1L B B 2, Ak )
L 2 Stk . WRIGHT VA N Fo fH7E
0~0.05 Z[u], #EfARB G LES, N, HRKTFS
B, MR . 12 M B2 AL 3% 7
EHER(Fg) A+ F 0.020 5 ~0.042 7 2 Ji] ; 3£ [H
W(N,)BES T 5.607 5 ~11.957 0 Z[a], ¥
BALHA IR R & B Bk, R B , @t —
R3S FREFRAE K B=1E bR E
KA BN, X R EA KRN BE S
FEMEAE, It AR XS H = A B B, 8 5 %) 4%
ZFR TP, PT & 534 TH,PY AWK E



326

£ ® B ¥ KX

a

|

20 %

B,TP 5 TH A& MAAHUER,PT 5 PY A&
R, BB ZR S TR S B A ) AL S 4 SE A
1oL, 3% — A 5 2 SR IR A SR AR R 2

S 30k :

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

M, 25K, B, H AR IR IS AR B
FHERELT]. LK™ R4, 2008, 17(3): 371 -
376.

FHIR, BUE, GEN, % KRR IR
PR KA SR PERE LL B [ T]. Bk ™ R,
2005, 14(3) : 258 -262.

BRI, L. RRE IFIREE R R T]. B
Frfa, 2005(8) : 5.

BOF, wEdk, REE, & KPIKRICRS EFE55Y
SMPTLI]. BUEMERE RS, 2010, 19(1) : 105 -110.
AR AEEMEIM]. deat: & ER &R,
1999.

P, Eom, g, 4. AR ITMBRITRMA KK IT
Q XIRVL S A A BEERM T RSN T]. B
WEHER22F4R, 2010, 19(4) : 433 -439.

RieF, Sk R, $OKHE, % RRKRE IFAE T %
BRI RB[T]. K= FR5H, 2006, 27(2):18 -
19.

iR, kA, R, 5. HABIFSEREIFHAT
Tl 238 B TR BT 1], AKAEA %4, 2004, 28
(3):327 -329.

UUNO Y, FUJITA M. Studies on the experimental hybridization of
freshwater ~ shrimp,  Macrobrachium  nipponense  and
Macrobrachium formosense [ C ]//Abstracts of the Second
International Ocean Development Conference, Tokyo, Japan,
19725 -17.

IO, TR, AR, % KEYMTERMCEAR
WEEHE R IR L T]. K =B, 2008, 15(4):
689 —703.

KANCEE C,SUPAWADEE P, UTHAIRAT N, et al. Genetic
diversity of hatchery stocks of giant freshwater prawn
(Macrobrachium rosenbergii) in Thailand [ J]. Aquaculture,
2007, 271 121 -129.

DIVU D, KHUSHIRAMANI R, MALATHI S, et al. Isolation,
characterization and evaluation of microsatellite DNA markers
in giant freshwater prawn Macrobrachium rosenbergii, from
South India[ J]. Aquaculture, 2008, 284 . 281 —284.
I, REM, TWFE, % BHFES HAREIR M A
R E SR TR AT (1], o EUK R4, 2010,

[14]

[15]

[16]

[(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

17(2): 218 -227.

SAMBROOK J, RUSSELL D W. Molecular Cloning: A Laboratory
Manual[ M ]. 3rd ed. NY: Cold Spring Harbor Laboratory
Press, 2001.

BASSAM B J, CAETANO-ANOLLES G, GRESSHOFF P M.
Fast and sensitive silver staining of DNA in polyacrylamide
gels[ J]. Analytical Biochemistry, 1991, 196 ; 80 —83.
FRANCOIS R. GENEPOP’(007:; a complete e-implementation of
the GENEPOP software for Windows and Linux [ J].
Molecular Ecology Research, 2008, 8(1) : 103 —106.
EXCOFFIER L, LAVAL G, SCHNEIDER S. Arlequin ver.
3.0: An integrated software package for population genetics
data analysis[ J]. Evolutionary Bioinformatics Online, 2005,
1. 47 -50.

NEI M, JAJIMA F, TATENO Y. Accuracy of estimated phylogenetic
trees from molecular data [ J]. Joumnal
Evolutionary, 1983, 19(3) : 153 -170.
BOTSTEIN D, WHITE R L, SKLNICK M, et al. Construction of

a genetic linkage map in man using restriction fragment length

of Molecular

polymorphisms [ J ]. The American Journal of Human
Genetics, 1980, 32(3): 31 -34.

IEACHT, A&, BAE, % KILRIL BRETKRE
BRI AN TR AT [J]. K724, 2009, 33
(3): 364 -371.

B, 5k53C, B E, 4. TR DO Rh 3 0k R 21
DNA £ ZHPE K RAPD p#r [ J]. o AN THRAE,
2004, 24(3) : 85 -89.

DEN, DTS, 25K, % HARIFM RS Wit
B REpsAe Z REVEAI BT T]. K724, 2010, 34(5):
688 —695.

NEI M, MARUYAMA T, CHAKRABORTY R. The bottleneck
effect and genetic variability in populations[ J]. Evolution,
1975, 29: 1 -10.

EIOX, WEM, BB TR REARAR
WEZRAELT]. K%K, 2009, 22(2) : 6 -11.
WRIGHT S. Evolution and the genetics of populations, variability
within and among natural populations [ M ]. Chicago:
University of Chicago Press, 1978.

FRE, gitr, %, & BPPIEMaSEY PAMIE
SR AR AETE T R P BB R A RD 0 34 B HC- 5 3845 R AR SR P R
SSRAMTLI]. HEAK R, 2008, 32(3) : 189 -197.
WANGE, EW, FENEE, . DRERIEE L BURYE M K
HaeT—RER@E SRR [T]. wreihl, 2009, 31
(2):128 -133.



3 M WA % AR WA B FHBIR A I Fy BB A2 25 2 327

Genetic structure analysis of parents and F, generation groups of
Macrobrachium nipponense from Taihu Lake and Poyang Lake

LI Han-sheng' , FENG Jian-bin' , XIE Nan’, FENG Xiao-yu’, LI Ying-sen', LI Jia-le'~’

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai Ocean University, Ministry of
Education, Shanghai 201306, China; 2. Fishery Research Institute, Hangzhou Academy of Agricultural Sciences, Hangzhou
310024, Zhejiang, China; 3. Aquaculture Division, E-Institute of Shanghai Universities, Shanghai 201306, China)

Abstract; Genetic diversity and genetic structure of Macrobrachium nipponense ( parents from Taihu Lake and
Poyang Lake, F, generations from diallel crosses) were analyzed by using 12 pairs of microsatellite markers
primers selected. The results showed: the average number of alleles (N,) for 17. 67 and effective alleles
(N,) for 12.48, between 112 — 427 bp in size. Average observed heterozygosity ( H,) for 0. 693 8, and
mean expected heterozygosity ( H,) for 0. 913 4. Six stocks had genetic differentiation index Fg; value
between stocks in 0.023 4 —0.052 9, and gene flow (N,) in4.476 6 —10.411 7. The differentiation is not
obvious. Clustering analysis results showed that TP ( Taihu Lake @ x Poyang Lake & ) stock and PT ( Poyang
Lake @ x Taihu Lake & ) stock, TH (Taihu Lake parents) stock and TT (Taihu Lake @ X Taihu Lake & )
stock, PY (Poyang Lake parents) stock and PP (Poyang Lake @ X Poyang Lake & ) stock were gathered,
respectively, and then, TP, PT, TT and TH gathered again, finally, with PY and PP gathered. Test results
showed that observed heterozygosity of the hybrid stocks had increased obviously, but there was no obvious
differentiation between hybrid stocks and other stocks. Furthermore, the hybrid progenies were more similar to
the female parent in genetic structure. In this study, we analyzed genetic diversity and genetic structure
between various stocks by hybridization for Macrobrachium nipponense, so as to provide theory basis for
resources conservation and exploitation.

Key words: Macrobrachium nipponense ; diallel crosses; genetic structure; microsatellite



	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf

