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BE: RAMIESTCEOR IE T E MR E P IR (Macrobrachium rosenbergii) FRFH#EA 18 4 £ HE
Rty o R 12 MPOEHMCM TS Y1 3 AT RS IR IFFREAHA . 1 MTHRFRERALL K 2 A%
FE SRR, SREAFRNE 12 MO RN A BEAERNS S Z5E8 &R (PIC) =0.853 ~0.941],
A RR BA B WA KT [RGB (H,) =0.848 ~0.896] . #HAMEEAE MLAEE(F, ) & AMO-
VA ST EoR, BHARER S LR T KT (F, <0.15), BEAERA 5.27% K AR ZE, 94.73% kA F
HERPES . AL ER B AT B TLIRBRAR AN AR BRA 2 IR AZEE RS (D,) £eifr (0. 160 8) 5 T/ AR HEAR 1 Fnze M
12 Z BB AL BB Bz (0. 695 8) o ZET LR B () UPCMA REEHAM BIR, 6 DMHIEKEN 2 MR,
J7AR 3 A RHA ST RHAR S —3C, REH2 MHHARN S —3 BIRGRERFHFEHEMERP KH
WRFRFA A BA B A 2R, (ARG RN
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Genetic diversity analysis of six cultured populations of Macrobrachium
rosenbergii using microsatellite markers

SUN Chengfei', YE Xing', DONG Junjian', TIAN Yuanyuan', LIANG Jianhui’
(1. Key Lab. of Tropical & Subtropical Fisheries Resource Application & Cultivation, Ministry of Agriculture; Pearl River
Fisheries Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China; 2. Foshan Shanshui
Baijin Aquatic Seedling Co. Lid. , Foshan 52800, China)

Abstract: We compared the genetic diversity and structure of cultivated population of Macrobrachium rosenbergii collected from different
areas in China and Thailand by microsatellite analysis. Twelve fluorescently labeled primers were used to amplify microsatellite DNA from
three Guangdong cultivated populations (GD1, GD2 and GD3), one Jiangsu cultivated population (JS) in China and two cultivated pop-
ulations in Thailand (TG1 and TG2). The results show that the detected microsatellite loci possessed high polymorphism ( PIC =0. 853 ~
0.941). All the populations analyzed displayed high genetic diversity (H, =0.848 ~0.896). Genetic differentiation index ( F,) and
AMOVA analysis reveal that the genetic differentiation within populations was relatively low (F, <0.15). About 5.27% genetic variation
was derived from inter-populations, while 94.73% variation was derived from intra-population. Nei's genetic distance indicates that the
genetic distance between JS and GD2 population was the lowest (0. 160 8), while that between the GD1 population and TG2 population
was the highest (0.695 8). Phylogenetic analysis displays that these six M. rosenbergii populations could be divided into two groups.
GD1, GD2, GD3 and JS populations were clustered together as one group and TG1 population was clustered with the TG2 population as
another group. The results demonstrate that the analyzed cultivated M. rosenbergii populations maintained relatively high genetic diversity,
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and there was low kinship between China and Thailand populations.

Key words: microsatellite; Macrobrachium rosenbergii; genetic diversity; genetic similarity; genetic distance

B Y K ( Macrobrachium rosenbergii) ¥ 44 T3k
PO RUF. BRAKKEREF, sREWEEMIT. Fx
M. TRE. KEIFE. BIFE. FEETEEMAR
B, REERIKRKSEFIFEY, 20 f4 70 48
R, FEKERED S BEER LK =R BT A B 4
ok VG 5| # % RIBEF, Je)a R ka5 K 5
“ANITWK BT, NTEEIHERSEY, Hm
EEZ AT FE. REFES RBIFME= &
13,5 x 10, FEfEE 30 x10° o2, SEEAED K
BIRFRAE P I T A KR B RS . T B ] 4R
B PR TSRS, RPN R IRE
ek, WEK=MHWREZS., HETHAED K
TBERFRIEFP BB SRR AR B 2 RIBIFE R
i A B B

AR EN X B RIBIFF B FEA AR
AR IRE . Sk BL AR R F R TR A1 RAPD
G M 4 ) 5 KT MR B A A R T VR B A AR
EIBAEAE 55 W% R RK 16S rRNA 2
R4 B Bof RFLP LA 4 fa) 5 g Fp F AR, T 78
FREBFR R SRR R B 450 B2EW
455 LR iR DNA fy COT F£ R H 88 T 4 A JEL
F1 AR, VLIS AR PO B R 318 24
P kv 251 FIZRoR A5 I X ( D-loop ) 2 H 5 51
F BT VLI M SR PR R “ B R 1 57 Msife £
REME; BREGES R RARE RRRX 2 ZH
(ITS2) F 3\ $EAT o s 70 4 fa) B9 A= BEAA . W7 YL A0
ISR BA . DI RORW 2 5 B R A 35
e Z R LA

N B EFRIC TS IR R SRR B
FEHGE M AL L, U, CHAREONTAWEE 215! F 6
MR T EFRCA R E S NFRFEBHAR 2 NEFAE B
AL ZREVEHEAT T 400 AREE S H 8 MK
BEFMCX 16 4~k B F LSRR E T REAK
TG ZFEE T . R SILHES RIBEF P
KEFX, FE MNP IR SR & 54 E IR
FEEAIT 80% , [ 35 Sy B EC VR MR R R B
HFEM, BT BRBIFS| 2 E R E K,
BARWA WM ERS IR, (UG
BREF2EMAR ST, FEEPRERT
R LA KRFREND RIBIFREBHER, RAMTE

EARCE R ST Bl B 18 AL 45 Fg e SRR 2
Br, BEAE R E A TARR AR B o

U RPRS

L1 Re#r#

BRI AE F 23 R B 6 IR FE Y i 5 IR FE A
K, YRIEERFRA, Hh7EPEENILE 4 %
R, TARFFERHA L(GDL, 32 &), [ ARFFHRE
#H2(GD2, 30 B), I AFMEBEA 3(GD3, 32
B), ILOFRmBA(IS, 34 B), tEREENA 2
R, FEFHRAE 1(TCL, 29 ), #EF
PEBFAR 2(TG2, 25 ). 6 MAfRILIT 180 B, &
BRI R BENLIBURE . 4350 BYBCIF B TR WL 414,
BAET 95% By 2.,

Y% GenBank | % 5% % KRB IF M TLE T
FINEL L BRE, BiA AR 30 X514 I AT Y
0, APk 12 XPR R, EE G MEAME
BRMMITETIW(RLD), AAETAYITE(L
) M ARAFE B BX51Y05HA FAM,
TAMRA Fl HEX H4¢ 208 hnic F FIEY 1% B
AR BRI RN

Fe IR RARAE AR (A6 5) A FRA 5] 9 TIANamp
Genomic DNA Kit i2{5| & 3 B EE [RIBEFULA 4
215 DNA, I 0. 8% T Bt B et i ik #0230l
JEEETHAGN DNA B fk iz, -20 CLRAFEH.
1.2 PCR ¥ g5 =¥

519534 3 28, A 3 FORRIPOEH TR
it (FAM, TAMRA 1 HEX) (1), PCR ) Sf&k
A 20 pl, & A 10 x buffer 2.0 pL, F L EE
(MgCl,) (25 mmol -L"")0.8 uL, dNTP (2.5 mmol -
L™0.4 pL, FTF#EE14(20 pmol L") & 0.4 L.
F:[H4H DNA 40 ng., Taq B[ KRR (ILH)H
FRAFH ] U, PCR ¥ 4485 R 94 CHIAEHE S
min J5HEA 35 MEFR, 94 C, 30 s; 55 CiBk, 30
s; 72°C, 30 s, JEIAEEHUR 72 CHEEMH 10 min,

STR BEF B ZFe A TAY TR (L) KK
FRRAFISER .. i DYY-8 BURR A& I B vk A (L
BRI ARA R L &) . BEREERS
(Gene Genius /& H &) #1 3730XL U] F 2 MY ( &
E ABI A &) i) #47 STR Fp3 404, MRIEENY



22 2l A S = ESRRE
®1 ATFRANRIEYEHSIWFIIRERNEE
Tab.1 Primer sequence and annealing temperature for microsatellite marker amplification
Fs Ay HETS Gk 2]l REBRAN EHRE/C
No. loci repeat sequence primer sequence production size annealing
1 EMR-31B (CA), f{:; Eﬁi&%ﬁ;ﬁiﬁ:ﬁf:ﬁiﬁﬁfg e 210 58
4 i S
S ban e, fMeowomUamt L,
Comms e, RiMewccoomames
Sowe . pmSmmmOOm
e ma G ETmOmcwmonmoc
e b, pMesTTOm g
e m. D ERCGCROmOGWGG
D oe,  EOwewmomom
10 Mbr-9 (TG)5(AG),; ;’: Elggﬁﬁgjﬁg&ﬁﬁ}g%%@ 240 ~ 284 60
Lo gp,  hTMmemTOORMGONS o
12 MRMB25 (CT),, EZEg%ég?éﬁ;ﬁgiﬁgiﬁéﬁ?CAcA 194 ~216 46

WA TFRMESE, PRI ZE R W
FAA,
1.3 HESZITESH

il STR 43 BUHf € M p I e B MR
FRA, WIERH (FEAER) BR/AD, #MAKE
NEFEHEF, B POPGENE 32 $EAT481t 04, 1t
BEBARG N TR S WECEFE(N,)
ARAEAFEF (N, ) . Shannon FE% (1) . WL 22
BRE(H,) . IR E B (H,) . BRI 83 15 B B
(D,) . BALHIIEE(S) . FSTAT it HsiE 1k
TREC(F,) o HRYE Nei [RIRZFEEIE T MEGA 5 %K
4 F F AR hn AL EE X 5 R F- 3125 (unweighted pair
group method with arithmetic mean, UPGMA ) 4% &
g™ . I CERVUS 3.0 AT HE S H RS
( polymorphism information content, PIC)!) Bk
6] F\ BEAK S FJ7 220 B (AMOVA) 5k A} ARLE-
QUIN 3. 1 #4347 . FIF STRUCTURE 2.3 %k
TR R 250, PR UM L 2 B
K, ENEEREAs

2 g%

2.1 WIBRRMSEUERBEEESFEE

ARG 45 R 30 Ao T2 A e v B BB
Sk, BRGNS SRR 12 X514, %
6 2 ECTE AR RRAASL 180 SMA R ZE R 21 DNA 3t
1973, SRER, BXI5I07E 6 MRHRTIIREY
W ER RS, ERAHARBENS S (R
2)o HHN, H13~284, N, 4 6.61 ~18.33, I
2 2.124 ~3.045, H, % 0.488 ~0.994, H,
0.852 ~0.948; PIC 37 0.853 ~0. 941, Fri&illfy 12
MR TRESEMA(PIC>0.5)

6 T IR AP RFAR R 1L AL LR 3. GD3
AR SF 3 Ny PN, 0T R (N, =
13.833, N, =8.947, 1=2.348), Tii TG2 {F-
N P3N, F T 30 4% (N, =10.917, N, =
6.558, 1 =2.046), H, Ll GDI W& % (H, =
0.821) TG2 WK (H, =0.683) . H, MZAE(EE
ML GD3 {5 (H, =0.896, PIC =0.880) .
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Tab.2 Number of alleles, heterozygosity and polymorphic information content of 12 microsatellite loci of M. rosenbergii
L% SEOAEEE ARECIEE Shamon M WHRAE  WHRAE  SAREAR
locus N, N, I H, H, PIC
EMR-31B 22 12.71 2.766 0.673 0.924 0.915
EMR-55 14 10.79 2. 506 0. 906 0.910 0.908
EMR31 23 13.72 2.853 0.980 0.930 0.919
EMRS5 21 14.70 2. 840 0. 853 0.935 0.933
Mbrl 19 12.96 2.725 0.671 0.926 0. 897
Mbr-2 13 6.61 2.124 0. 691 0. 852 0. 853
Mbr-3 16 8. 68 2. 449 0.590 0. 888 0. 887
Mbr4 24 18.33 3.024 0.723 0.948 0.941
Mbr-5 19 11. 40 2. 666 0. 891 0.915 0.914
Mbr-9 28 16.57 3.045 0.713 0.943 0. 939
Mbrl1 17 8.41 2.439 0. 488 0. 884 0. 886
MRMB25 14 7.88 2.321 0.99%4 0.876 0. 876
{4 mean 19.17 11. 90 2. 646 0. 765 0.911 0. 906
®3 6 ANFRBIFFEFEHEE SN
Tab.3 Genetic diversity of six populations of M. rosenbergii
28 R ;N JTER2 J7R3 =M1 [ 2
index GD1 IN] GD2 GD3 TGl TG2
ERERBN, 13. 000 12. 750 12. 000 13. 833 12. 500 10.917
ABEAEEFEL N, 7. 409 7.204 6.791 8.947 8.274 6.558
Shannon FE4} 1 2.207 2.159 2.135 2.348 2.239 2. 046
WA 5 BE H, 0. 821 0.751 0.720 0.761 0. 808 0. 683
WBREE H, 0.871 0. 858 0. 861 0. 896 0. 881 0. 848
ZX 58 &7 PIC 0. 850 0. 846 0. 845 0. 880 0. 857 0. 806

TG2 Hy &% (H, =0.848, PIC =0.806), Z4& I
RESE, AR 6 MR EARR
HsfE 2R, IR R A 3(GD3) Mtk £
FerER R . RERHA TC2 WSt fE SRR,
2.2 EEEMBEESUREEERSH

6 NF [RIHUFFRFEBFARE B F 2 0.006 1 ~
0.093 1(£4), BFHMAKFBEESH(F, <
0.15) . HrpZRERK 1 MBEBA 2 ZH8E
SR BRAR(F, =0.006 1), J& TR B M43
fB(F,<0.05), TZEEREK2 M REEK1Z
] 382 1% 2 A K P B s (F, =0.093 1), BI3 [A] 1)
SR EREM 34 (0.05 < F, <0.15) (&
4) .

AMOVA ZpHréi REW], FHAHOUAE 5. 27% 1
BHEAE R B THHAKR], 94.73% W58 57k H
FREKA (P <0.01), RUEEZR ERFETA
PRZIE], A ] B 34 AR SR8 R TR ] 3t 4 A
F(ES)o

6 ~AEAE] Nei & D, 47 0.160 8 ~0.695 8, S
730.3117 ~0.851 5(5£6), HAPILIRHEM R
BEAR 2 B9 D, %1 (0.160 8), S &5 (0.851 5),
W ARAEA 1 A g EREA 2 [8 9 D, #i (0. 695
8). SHAK(0.311 7). AREIHAAHHHMEE UPG-
MA REMBR 6 T RIBIFRHAR R 2 K3,
3ANTARBHAS LR BAR N —3C, 2 MERERE
BHHn—X(E1).
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Tab.4 Fixation index (F_) of six populations of M. rosenbergii

&1 L5 T2 J7R3 Z=E 1 E2
GD1 IS GD2 GD3 TG1 TG2
"% 1 GD1
YL IS 0.023 0
"% 2 GD2 0.024 5 0.006 3
J"% 3 GD3 0.0310 0.046 9 0.041 0
ZE1 TG1 0.071 3 0.073 4 0.074 9 0.058 4
Z[EH 2 TG2 0.093 1 0.077 8 0.082 5 0.072 9 0.006 1
&5 61 FRBUFEEEE AMOVA 5317
Tab.5 AMOVA analysis among six populations of M. rosenbergii
AR R IR H SEI5 A Ji Mo ARR %
source of variation df sum of squares variance component percentage
F¥/4 8] among populations 5 108. 518 0.296 76 5.273 51
B within populations 312 1663. 064 5.330 52 94.726 49°*
BAE S total 317 1771. 582 5.627 28

TE: e 1023 WIS B ik B3 (P <0.01)

Note: s . very significance (P <0.01) after 1 023 permutation tests

R6 6 NFRBMFERGHEEER(NAET) MEEEUE(HALEL)

Tab. 6 Nei’s genetic distance (below diagonal) and genetic similarity (above diagonal) of six populations of M. rosenbergii

JTAR1 1L IR 2 J7R3 M1 72
GD1 IS GD2 GD3 TG1 TG2

J"% 1 GD1 - 0.760 4 0.737 4 0. 664 0 0.393 9 0.3117
LA IS 0.273 9 - 0.8515 0.5722 0.407 7 0.4325
72 GD2 0.304 6 0.160 8 - 0.597 4 0.3822 0.390 0
"7 3 GD3 0.409 4 0.458 2 0.4152 - 0.423 5 0.379 7
#[E 1 TG1 0.6117 0.597 1 0.661 8 0.559 3 - 0.8142
#KE 2 TG2 0.695 8 0.568 1 0.6117 0.628 4 0.205 5 -

"% 1GD1
"4 2GD2

] "% 3GD3

—— %W 2TG2

10

Bl1 T Nei's LB R 6 5 [IRIF
HERE) UPGMA R
Fig. 1 UPGMA dendrogramn of six populations of M. rosenbergii

based on Nei's genetic distance

2.3 BkEGEEHST

A STRUCTURE #8047 T 2-7 MR K,
w10 WEE, RIE K WMKSH. RAZETRE
LA DL AT R B, K =4 BB S8,
HEWTEF TR ITA SRR A 4 D EIE
RECEI2) o JTARBHA L. JTRTEAR 2 FIVL IR BEARY
ERA—H, J7RRHA 3 12 2 ERHAN % A AL
H—H,

3 Wil

T ERARICIE /MR T B AR Y PR 21 P ) ] 2



%2 RS B IGIRIF 6 PN IRFEBAR G SN L E ST 25

KB L

proportion of length

1.00 F=rgepr Al  Baibl B { i

0.80 - L

0.60

0.40

0.20

0 T T T T HEIK
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B2 SR RIEIFHALE K =4 B s e 251 E
Fig. 2 Cluster analysis based on 14 microsatellite loci for M. rosenbergii specimens from STRUCTURE (K =4)

H & 75 (simple sequence repeats, SSRs), LK%
R EC T K 7 %)) (simple tandem repeats, STRs), [Al
HARERASY A 2. BAREnESHE, 248
P, Hi T4 oAk (PR Bk
FATFARP=E YR RE AL ZREVE BT Fh BT BT PR AR
P, Bt RS ESI A QTL & BT, 1%
TEARCATE F 2 PCR P73 H ykoRs: I
FBR/NGE S E SRR, B5MR B Bk
P R e T P S L, Uk 45 B T R S SR B v O
2, HOoPRMMRYRR. EEWRF LS )X
JEERM STR 43 BUHT 7, @ik ehric iy PCR
5199 1 R AR X F 5, FIA ABI 4% 4
PriCZOEFMCH DNA B AT B4 ik Al
a0 FRNRITE DNA B, fff STR 432
H RS

ZBFEREE(PIC) B B F A S 2R
YEFRE, 8% PIC BB B S HHIR B 15 2 2 R
B PR SAEEE ) EHEBRTRIK 12 Mg T
B S ) PIC 4 TF 0. 853 ~0.941, #2#E BOTSTEIN
SR BRI AR UE, PIC > 0.5 B2 45 7 5 K 3 7
NE RS AMEREM P, BRI 12 M AR T
HEZA(PIC >0.5), AT % RIBUFEF A i3
1% ZHEVE R A S5 BT A

F48 FE (heterozygosity ) 2 VE M B 14 152 45 75 57 1Y
HERIR. H, B5 2R/, T H, B
W IR R L A, B EBEYRRE 2
BE VR R, X R IE AR U R,
CHAREONTAWEE 4! j§ 6 My T EARICAH T
FEW S NFRFEBAR 2 MR AR, YL
PR B B R AR 2R, Ho 2 3%
FERHARR G Z R (H, 98 0. T3) EEZEH T 2 4

WA BEA(H, =0.71 710.68) . AREHEP 8 4
M EARCAITR B LMgHb X 16 % K IE IR
BRAA, ZREREBRN H, AH2E5K(0.551 9
~0.733 2) . 7ER M T EARCEA T A YnisAE 4
P53 b 25 5 T BB A7 %k F A AR I AR B R 4 Hh BT Ak
HIDLE . DA B R R F B . M
b F STR R 43 BUHE AR, 3R 7S M Mok e 268 JC PL YK 1)
SIPERAXTRAL, PIRESE RS AR A
FEMRAR S . EH DR R STR ZE R, 4R E
7N 6 B RTB USRI BEAR B F- 34 H, A F 0. 848 ~
0.896, VLEAIX 6 ANHF 1A BA B KBt fe S
H5EFW .

117 I S TN 3 A A DL B R A B A ) 1A% SR R
HHEAR . EH PR R LB, R R
B2 9 D, B3 (0.160 8). S £ (0.851 5),
VLA R R R BOR; W AREHA 1 FZe Bt 2
Z IE) B %A BE B B am (0.695 8). S & K
(0.3117), BAHFESZXREE, H) REFE 1
M EBEAR 2 18] AL A Aok PR (F, =
0.093 1), [RIET R G AL BE B R HEZR IR H X Ff 56
Z, THEMANFERN X, BREM2 MHEER
ho—3, ULHAREZD IR R R AR E R
BRI SR G 6 RAHXT B

STRUCTURE {42 3 FMA () 382 15 40 L AT
BB T, ANZARHAREASY M, R
BB AT T AP EEMRNTAE
SRR R 4 A HBERE, SZHF UPGMA i)
RRLGER ., MR N ER SRR S HE
TR G TRBHE L. TTREA2 T
TLABHARBHAR —4, BRI RBHA L. T RBE
1K 2 FIVLI AR Z Rl A S5 FAH DL, 3 N EF IR
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