414 5 2 W)
2017 42 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 41, No. 2
Feb., 2017

X EHRS: 1000-0615(2017)02-0182-07

DOI: 10.11964/j£c.20160610437

AT AE3 B AR IBUNEF 4 B A 2 ki fADNA D-LoopE
AT 55 R AR R A o

A, RAR, TEM, B
BALY, HEE, BRR

(L db K 2g Rl 2z 2z B, b fRE 071002,
2 Ab B SO RERE R B, W F R 066200;
3. MK K= BORHE G, WG K 053000)

WE: I # P THEFEESHEANEABEMFERREAR, TREIXNEAFRE R
(SB). # 2t 7% 4b % (NB). 4k I (HS) B 7 98 #F 2 & £ % fkDNA D-Loop#t [ F F& # 4T 3 3
Aol €, F2935bpy FHRA T —F WA, HF R RMEASAN, &Ho00 AW

8.56%, & HTTNE 45 B/,

3 5 A LB (Ts/Ty)  7.28, AR g8 AL AE BT 43 /7 51 o

A4 B 7 A42.65%) G(9.08%). T(36.98%). C(11.29%), * tA+T4 & %79.63%,
% FCIGAE. AMOVAR 4 % B 7, BRI B3k 5 21 7 #Fr=0.2336, BE{RI %
% 7 523.36%, BERN L L H76.64%, BHKE ARG R LN R LS. T HAK-
2-PEAMETIHANDBINEFANNIZZLEN, BEAZEALTARBERERE
BANADERE, RANFTEABENMELSENRE LW HEH, BEPELSR. £
AW ERE, BEARBIHAMAYEZHAHBEYT K.

KH2: B AP, D-Loop I ; sk S M, #hat

FESES: Q347; S931

H A8 ¥F (Macrobrachium nipponense), 13#5
F IR R, I8 HH 49 (Malacostraca), £ H
(Decapoda), K/EHFE}(Palaemonidac), YA YF&E (Macro-
brachium), J&EEEMIRKETFTIFRZ —, T
Zor A T IR E A ML A YT L A L oK R S R
FPRKOK SR PR B AR R MR
AMERK S B FE R 79 G RE AT, 20142 S04 ARE 1
FLFRFH A B AN Wy & J i B AR AR A A2 B AR
SRS, R AR /N, BRI,
RN, AR IR A

WAL Z AR SR R W 2R 1 1 R B2 TR )
Be R IR b A A WAl A 45 B SR
RIWAZIRR . 2KV, Bt ZHEEAN AR
A AR, AR 5 A s A A Ry, D

IS BHA: 2016-06-07 &R BH: 2016-09-27

BRI « AL A BUACR Ml N AR AR AR ik K R A G B A BT H

BIEIEE: HEILYL, E-mail: xjkang218@126.com

http://www.scxuebao.cn

EKFRERRD: A
PR AL Z5AT . HAr, E N —g22 5 BN H
RAPD™ . SSRE!, ISSRIFICO T 45 A %) A [7l

TRE H A AR AR BER AT T b . Ok
DNA(mtDNA) D-Loop[X J5 51 i F /A 4 i & FH i
AN ASRIEFE 2w, PR i b 35 P
MBTRZWRA, WmsEg . MA . sk,
DL RAR Z 1 R ER 7 50 45, P DL TE Bl RE st A%
20 B v A 23 5k N

A FERT 1 U R K ) B AR TE IR BT AR B
R mtDNA D-Loop /7 51 #E 47 PCRY"™ 34 F il J7 ,
TE IR G T REAR (B3 % 28 S RN R 48 50 A0 46 7 A 5%
5 7E 56 35 % [ H 7S 78 R R AR B A 0 P o % R AT
58, AHIES T T ZRIBREIES %


http://dx.doi.org/10.11964/jfc.20160610437

244 HH, 4

b 34 F A VA MR A B A 2R 1 DNA D-Loop ik BT 51 45 55 J il B 33k 1% 45 44) 43 A7 183

1 MRS A

1.1 SEIEH R

SCUS T H A VR SRAEAR F20154F9 H 210 H
RAE T KM . VR UE r UE OR 22 18 ) ML TE (e 42

VEYFED), IR S A
1.2 BARZIF2DNAREZEL

HAS R R SC AR AR BEALIE (R 1), B
AL 20~30 mg. R HBEKIEFT 2408, =

*x1 ARBOUHRESREE
Tab.1 Sampling sites and quantities of M. nipponense in this study
KA s 45 B/ TORE AR AL
collection places latitude and longitude abbreviation quantity sampling part

AL FAEE P IE (K E) 116.02°E, 38.86°N SB 37 WP
South Baiyangdian of Hebei Province (Damaidian)

WAEA AT IE (R 4 0E) 116.00°E, 38.97°N NB 35 JILPA
North Baiyangdian of Hebei Province (Shaochedian)

b A ] 115.62°E, 37.62°N HS 34 WA

Hengshui Lake of Hebei Province

% (TSt m e ) U0 /S 0 b Bk 4
HUEDNA, 752 fUDNAF X ZE K T4 i, It
3 2 1% 14 BN B O i P TR I, 22 5 AR Aol
JEEASCRG I L & B K e B, DNAKE S 9 s B 2 &
e JE R20~50 ng/ul, FRAFT-20 °C& .

1.3 mtDNA D-Loop[X PCRY] & &[5 51 &

P14 A A VE HFmtDNA D-LoopX 19 51 #1751 -
D-Loop-F: 5'-TTTACTCCCAGTCTAACC-3';
D-Loop-R: 5-TTCATTATTCGCCCTATC-3""",
A TAEY) TRA BRA BT 1A .. PCR
AR ZR K50 uL, Hrp 454 10xPCR Buffer 5 uL,
dNTP 4 uL, 51#/452 L, Tag DNARAGHE0.25 ul,
MR DNA 2 uL, H1ddH,OZ 50 pL., PCRY" 4 i
J¥: 94 °CHIAEME2 min; 94 °CAEME45 s, 52 °CiE
k45s, 72 °CHEffI3 min, 33 MEH; 72 °CA T
10 min, 4 °CLRAFE . FH 1%0 BNE B e i i koA
MPCR™=W), % A TAY TRA RN kT
XL, FHPCRY™ 34 51 9 7E R I 5 5 1 490 o

1.4 BUESH

fili I Clustal X 1815 HL XTI 7 4528, S
ANTHA . FIHIMEGA 5815511 5 91 i il 4 %
= M 4B  (Neighbor-Joining, NI)3:F
KimuraX{ 2% (Kimura-2-parameter, K-2-P)##IF4)
dH A AR AR AR R R G R AR, SR
53 S B 28 BE K P HY B 2% 5 (Bootstrap value)
fliit, BI55 WA 1000, i i DnaSP(version
5.0 Geit A AL (h) . FRAS R Z VR (H,) .
WP ZHEM S8 A B A 56

Iy PR AR, 11 Tajima’s DS HE (K
5 224k . F ] Arlequin 3.1 ) AMOV A3 #t
ik AT A% 22 T A b, T EAT R T R AN T 6T
Gy AT

2 g

2.1 mtDNA D-LoopXFFIHELEMR ST S o

AL X 3R 106 R A H ARV MFmtDNA
D-LoopJ #4171 J% 41 % o 38 3 L X fT A T
KX, #EHE935 bpl ¥ I H F ik — 2, Hop
AR S 80, i M B I8.56%, FAH 7T
a7 2915 DAL, VY5 A LU (B (Ts/Ty) A 7.28,
Horb g —Ab B L B2 AFR IR IEAE BT 18T 91 OF
PI& & A (42.65%). G (9.08%). T (36.98%). C
(11.29%), HPA+TE & H79.63%, HE&HT
C+G& & (#£2).

1064 R 3 g ST 23 % B A (3R 3)
Horp f £ A Hap2 F Hap 12 4 34 BE (R JL 22, SBAN
NBHE A 1] A 2~ H =2 51 4% A (Hap22 F1Hap13),
NBRE A R HSHE A 18] 47 24~ 2k 52 B 4% 7 (Hap 6 Al
Hap®), SBHE/RFIHSHE (A M A 14> 1 52 § £ 7l
(Hap4), HARPAZHCH ARG Hh
NBRERIA R BAERR 2, J134; HSHEAIR
Z, 1245 SBREERER, R74. Hap2FiHapl2
R AL A3 AR S 21.70% |
23.58%.

2.2 HZABEFD-LoopE: FEiE & 454 9 4
i i Dna SP(version 5.0)3K {4115 H A< JH #F
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Tab. 2 Nucleotide compositions of mtDNA D-Loop in three populations of M. nipponense %
s TRIE  base
population A G U C AT C+G
SB 42.52 9.18 36.95 11.35 79.47 20.53
NB 42.77 8.98 36.97 11.28 79.74 20.26
HS 42.67 9.08 37.01 11.24 79.68 20.32
RE total 42.65 9.08 36.98 11.29 79.63 20.37

%3 BARBIEHAEFHID-LoopFF R ER S 1ER
Tab. 3 Distribution of haplotypes in D-Loop sequences of

M. nipponense e

haﬁﬁi 23 SB 37 NB 35 HS 34 Eti
Hap 1 0 0 2 2

Hap 2 21 1 1 23
Hap 3 1 0 0 1
Hap 4 4 0 5 9
Hap_5 0 2 0 2
Hap 6 0 2 3 5
Hap 7 0 1 0 1
Hap_8 0 1 1 2
Hap 9 0 1 0 1
Hap_10 0 0 1 1
Hap 11 0 0 3 3

Hap 12 4 11 10 25
Hap_13 4 5 0 9
Hap_14 0 2 0 2
Hap 15 0 0 1 1
Hap 16 0 1 0 1
Hap 17 0 1 0 1
Hap 18 0 0 1 1
Hap 19 0 0 5 5
Hap 20 0 0 1 1
Hap 21 1 0 0 1
Hap 22 2 6 0 8
Hap 23 0 1 0 1

IR R L Z RS R (R, 4R BR3D
FER B B4 780 (0.656~0.872) I A% F 2 (0.011 50~
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0.022 45)11) Z FE L BE AL F [/ — A~ K. HpH
WIEALTERFR M PAE B =, 0.022 45, Thiflif/K
T REE O 1 5 LA PR A BEAR A, 90,011 50, &
Wl H AR I3 IA B B m ny st e 200, BiF
A MR I B RNB . SBEHA N Tajima’s DIE K
IE{E; HSHEA R MME, 3K Tajima’s DIEAS
Y 58 1 2 (P>0.05).

H A VA B 34 BEA mtDNA D-Loop/¥ 4] 1) 35t 1%
225 AMOVASITZS SRR, BRI s 1L 01k &
$Fs1=0.233 55 (P<0.01), #&A- a5t L A8 S e 4 i)
1723.36%, HARRYEEAE 5ok H TR (76.64%),
AR ) LA A v R B 1 3t A5 TR (R 5)

W FE I T H A TE AR 3 FERZE R A D-Loop)7
G, iz FHK-2-PRERUA B 1 3FEA 1Y 234 B A U 1Y
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i 70 2 (B -5 i B AL T T AR 1) 40 SRR
FEI R A R R AR A8 BT R 2 (R

23 BTSN

HR 4 Tajima’s DAE AP A5 DA S H A< T3 R T
A A T A T 3 A1 il 22 A Bt B 22 0 i LI
Rk R 2 H AR H IR R A B IRE S R R/ RAET
BEARDY 5K X H AT R34 B A BEAK (19 234 PR
AU 4T Tajima's D ARG I RIAL 1 B2 ASTC X 43 A1
ST, SR BN, H ST AR AR AR A A
K b, A% R S e %) 43 A (mismatch distribu-
tion) 73 Bt [ % 2 B 2 W R (1&12), AE rh R 5 h
Tajima’s D (D=0.07984, P>0.05){i NIEf4, H
Gt as RN S E, R H AR IR 3 A B AR
IMERRA TR, R kA B R R 5K

3 i tie
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F 4 BRBIFEAFLRAD-LoopX FFIHIEE SHMSH
Tab. 4 Genetic diversity parameters of mtDNA D-Loop sequence of M. nipponense

RN HARY R AR SR R LRSI ERRItE 2R HATRZ Taiima’s D
population sample size variable sites h H, nucleotide diversity (P,) !
SB 37 69 7 0.656 0.020 61 0.601 23
NB 35 77 13 0.861 0.022 45 0.798 09
HS 34 44 12 0.872 0.011 50 —0.029 52
Bt 106 80 23 0.878 0.022 05 1.128 56
#5 HAEBIEFE ALK ADNA D-LoopX 53 FEF 747
Tab.5 Analysis of molecular variance (AMOVA) of mtDNA D-Loop of M. nipponense
AR SRR A HE Ji 2B AR S 5y ARSI EL/% WA MESR
source of variation df sum of squares variance components percentage of variation Fsr
Ff{kE  among populations 2 201.011 2.604 24 Va 23.36 0.233 55 (P=0.000)
AN within populations 103 880.272 8.546 33 Vb 76.64
St total 105 1081.283 11.536 58

e ValfRmIr 22415 Vo RN TT 22415

Notes: Va. variance component of inter- population; Vb. variance component of intra- population

Hap 13
Hap 14
Hap 15
Hap 11
Hap 12
Hap 16
Hap 17
Hap 10
Hap 8
Hap 9
Hap 18
Hap 19
Hap 20
Hap 5
96— Hap 4
49 Hap 6
88- Hap 7
Hap 1

100 Hap 2
79- Hap 3
Hap 23

100 Hap 21
78-Hap 22

0.025 0.020 0.015 0.010 0.005 0.000

1 BARBERINEFE RS FRE T LR FDNA
D-Loop[X 51|44 3 FINJI#
Fig. 1 NJ tree based on the mtDNA D-Loop sequence in

three wild populations of M. nipponense

30 -

—— WLIME observed
25 e {AE simulated
20

frequency
O

0 :
1 6 11 16 21 26 31 36 41 46 51 56
% ERANEC X 5
pairwise difference
2 ARBIMEHAFRERTENSHE
Fig.2 The mismatch distributions of the haplotypes of

M. nipponense

FEFHSSR, RAPD, CO I %4 FHricsr#r H
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IRBER R Z R E R S B 80 . MafE ik H 9
T TR A ARG T 5 8 b 44 H A TR AR A st 1%
ZRENE, BP A BRI B0 A R AL 2 AR
Chen"2§38 11 CO T #5168 rRNAKEH F- BEAE 5
HE G H AR R AR B R R s dh b, dh e
ST T6RAE AL, Sy RN, TR TR D)
Aordr, WonhE GV H R AR E A AT
KA RARY Ik . SHASRM L, A3

http://www.scxuebao.cn



186 koo ) 41

ef

HER 106 FEA ) H A JH EFD-LoopJE K935 bpf
Fe o0 it — 2553 b, Horh AR S0y 50804, (5 4B i
H8.56% , KEDR Fr B B A) A S A6 R B
R EE, #/RD-Loopse il H 7 78 HF#F 4 it
2 F AR FIRLZ—,

AHIF 5% 34 H AV SRR 19 kLR D-Loop
FE R F 9] 43 B 2% BH 40 B 58 7F i 75 7 90 o3
HHA (42.65%). G (9.08%) . T (36.98%). C

(11.29%), EEPAH = 479.63%, W WET
C+GHi, %455 H AR S A S s il X

S A AR L, 455 19 B3 ) mtDN A G JE 41 1
H GOTR LA AT B =, AT & 25 A9 3 3 30 4 U1,
D-Loop/7 §1) % 4 5 B 48 (1 LU AE R 7.28 = 1.00, 15
?%Hﬁmﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁw¥Wﬁ

20 1.0M, R3S EEIARE] H A VH BF 1 D-Loop) ¥
ﬂ%ﬁ% RERA, X 5T R0 B R
Ao F, R TR, R IR I R IR
] B A AR AT, AT L3S BEAR Z 1Rl Y H AR
W B R R AR S AT SR Bl AR S, 9 R R IR (]
AT 3 32 FiE A1 F A3

32 HABIEHAEEEZZHEERESES K

— Y 5 2 R IR S L TV B
AR I IO G, FEE N BE L
FEPE R B WIS A AR, R R
0BT R AP E o N ORI I BE Y e @S iU R
I, M Z WAL Z R S S W R AR A L
b B Fifr 5 9 PR B AR 0 R0 R R VU £ R R R
M o A% T R 22 FF 14 4 SR 2 R (AR DN A ) BRL£% 75
ZREPEFE B R A R DNAZ 25 78 B i A B 4%
bR o AWFFERT H A IH 0F 34 B 2 BEAR (0 3815 24
PR HATIHT, 4 ﬁ%g%ﬁ%%mﬁ%%~
0.872, P/ 40.011 50~0.022 45, 1 H FIPAY 5 H
omﬁmmmmimﬁﬁﬁﬁwmzﬁﬁﬁfi
F i — AR, R R e 2R
AMOVASHT & R R, A ML, #F
M [E] i AL 2 5 15 23.36%,  HiAYT76.64% 0 184 78 5+
WISk H T REAR P A KW e A (R JE T
b4, AR K I 2 (8] I JC 0T 3 VA 38, {45 b 3
RELAS B Ry — 28 B4R ] 7= A 35t 4% o0 Ak %) 3 22 J I
MR AT, VR TE KL R, EE N
PRAEVE . KREVE . BEWE . /DAFERESF U
X AN [ A B DX 22 fB) LA YA 58 A 3%, AR A
HAHBE , F8OR RIE Z [0 1K R 4z B, H
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Genetic variation analysis of three wild populations of
Oriental river prawn (Macrobrachium nipponense) in Hebei Province with
mtDNA D-Loop sequences

DONG Xinpei', WU Xiaobin', WAN Haifu', MU Shumei ',
KANG Xianjiang ', XIAO Guohua’, XUE Jianmin*

(1. College of Life Sciences, Hebei University, Baoding 071002, China;
2. Department of Oceanographic and Aquatic Research Institute in Hebei, Qinhuangdao 066200, China;
3. Hengshui Fishery Technology Extending Station, Hengshui 053000, China)

Abstract: In order to understand further the genetic resources of Macrobrachium nipponense in South
Baiyangdian (SB), North Baiyangdian (NB) and Hengshui Lake (HS) of Hebei Province, we investigated the
genetic structure of Oriental river prawn M. nipponense among three different wild populations from Baiyangdian
and Hengshui Lake of Hebei Province using nucleotide sequences from control region (D-Loop) gene of
mitochondria. The results revealed polymorphisns at 80 nucleotide sites from an approximately 935 bp fragment of
this gene region sequenced, accounting for 8.56% of all sites, of which 77 were parsimony-informative sites, the
contents of A, T, G and C of D-loop were 42.65%, 36.98%, 9.08% and 11.29%, respectively, and the content of
A+T (79.63%) was significantly higher than that of G+C. The fixation indices (Fg7) analyzed by AMOVA of
ARLEQUIN Version 3.11 was 0.2336, which indicated that the variation percentages between and within groups
were 23.36% and 76.64%, respectively. NJ phylogenetic tree of 23 haplotypes constructed by Kimura-2-parameter
model showed haplotypes did not cluster in accordance with the group of haploid type, but characterized by
different groups with individual interlaced form complex cluster. The mismatch distribution analysis and neutrality
test demonstrated that M. nipponense has not experenced a population expansion recently.

Key words: Macrobrachium nipponense; D-Loop sequence; wild population; genetic variation
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