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P B R SRV B, SRR B B A 2R s IR 8] 3 4 20 P A8 B F B S0 /s A P 70 2
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The Effect of Portunus trituberculatus Enhancement and Release on

Their Genetic Signature in the Coastal Waters of Shidao
CAI Zizi', ZHANG Caixian®, LI Yuan'”, LIU Cheng*, XIANG Jiali"’, LIN Longshan"’,
SONG Puging', ZHANG Jing’
(1. Third Institute of Oceanography, Ministry of Natural Resources, Xiamen 361005, China; 2. Fisheries College, Jimei
University, Xiamen 361021, China; 3. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
4. State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China)

Abstract: In order to understand the changes in the genetic characteristics of P. irituberculatus in the
coastal waters of Shidao after enhancement and releasing, this paper analyzed the genetic diversity and genetic
structure of P. trituberculatus populations based on mitochondrial DNA control region sequences. And the P. tri-
tuberculatus populations were collected from the coastal waters of Shidao in 2016 and 2020. The results showed
that haplotype diversity of the two populations was high, showing high genetic diversity. The genetic differentia-
tion index Fg; value between the populations showed that the genetic difference within the population was grea-
ter than that between the populations, and the statistical test was not significant. It means that there was no ob-
vious genetic differentiation between the two populations. Both analysis of molecular variance( AMOVA) and
neighbor-joining tree also reached the same conclusion. To sum up, enhancement and releasing of P. tritubercu-
latus in the coastal waters of Shidao from 2016 to 2020, the population genetic diversity was relatively high

without significant genetic differentiation, and the germplasm resources were good.
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0 3§

A BT ILARB RGNS, WG s, RA W RN EE" ) FR0NA Y i
SR T (Portunus trituberculatus) FE A EA R AT MR —2) ) FFH R R 5
SRRz —D ) =R T ERE+EH (Decapoda) 12 TR} (Portunidae) #2 T )&
(Portunus) , A7 EE MR- 25825, BABRESRE M EMmEFmnE ', 20 it
7 60 IR E A TR TF LRI = et TR GEUR ' 1 20 th4d 80 AR Ll AR MV gk 8 1 A 3o B AR B B
B, MR RS R Em IR L Uk TS R, iR BRI, 51k T
— ROV IRE ARSI, S2m 7 AE R R TFrE L e, B0 A4S e e N R Vel
TR A R R EE (3R

Tk TR X I AR VTV O IR A BF ST R, 2015—2016 4F = PE bR 158 S5 ol e AT b T BE T
KBB, AHFEAERN LA B i AR RN 2 R i ML R & AR A, R — P TSR A iR IR
O, PEHEGEIEIRAE , I ZR UG X 8 1 R S 38 A i LA, 2O XU i . 2T
FLILTE | T8 RS R KIS %, MRnE A AN RS H RS . ik
B EERA —EMIFIKEE ), STRiL R AT RIBEETIE 78 SV VE IS Z B A4 57, BRI
Tt DX Sl AHL [ 25 52 21 3 AL 4 52 0

T O B2 XTI RN ) a5t 15 22 REVE | 38 4% 5 0 RN R BT 9 IR 00 77 2 — 2 152, 38R 2%
SRV NE SR TR ZORI R DNA FY 16S rRNA FI COL JEIH A BEEATRRSY, BP0 M T = Jetk T
S 7 A RO ) T, b pkok S5 R R DNA $3 i X R 47 DU K 3sk 7 £ = AR T8 BE AR B 5T,
R E Y Y A B K 2R (amplified fragment length polymorphism, AFLP) #ric, ZRkifk$s
il X D-loop &FEHFHIFRIC . M T EFRC (simple sequence repeats, SSR) Xz ME4E " F| ] DALT 4
R (diversity arrays technology, DArT) X} =Pt FEEVH TG 220F57, YR =Pk 8 R s I K
VAL

SRR TR GO AT 91 DR ZE A 3 0 BE S W (R 2R AR L R A RN 22 5 R BAEAE
TEHiA DNA 2 4 X. (control region) , 1742 il X 2 S (4 5 K 40 rp ik — B AR G B IX, 1 b 8 3
Pt =100 L TR (135 1 Z2 RV KCOE ASE AU DL BAT IR R340 B, 6T =ik
TFEELRIIR DNA FEfil X BRI, (UG vkok " | EEEES | I DRCEE A i
9%, AT XA B I RS BRI S = PR R R B R IR | 15E ZREE L A A A R A AR A
W5 i R DA

P, ABFSEHE T AR R TS, X 2016, 2020 4R A A1 8T i 1Y =Ptk 7 BERF AR Y 5 1%
VRS S T 00, BTERR K MIGTERORS , A 5 = JeR F B L R i 2210
O, DA LA IR A R A B BRI = ORI R, DA A AR B 2 T T BSR4
FEAERL A

1 MHEERE
1.1 SEa#tsl

2016 4F 9 A1 2020 4 9 H 78 11 AR 5@ 1T A 5305 e T 3t E A 7 vl B Y A, R A 8 e 3 L P K 3
JEC RN BRI R A LA 0, 3R TR VA B L A 36°30N ~38°30N, 122°10'E ~123°10'E, I 4 ¥
FUOMMIFEHER , ARl B ] R 30 min ZE47 . FEARBURAE S e FH UK B 7 i B 77, R RAELES a5
A =20 CUKAEARTE
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M =P T8 2016 4F (RC) H12020 4F (RCN) FEfHalBadLzE R 30 B HFANIE ., irf =
PR TR T A S8 2 IR E A0 o Jahrife, e EMTCIR)G , BUHEE LA T 95% 11
KGR E, F -20 C FORAEE . SR KARIGVE sh ) 41 2U3E B 41 DNA 42 B0 7] £ 48 BUH 38 4l
DNA, T4 CIRAE5H.

1.2 PCR ¥ E5FFIME

K I BB = PR B Lok i DNA #51I IX 514 (CR-AR: 5'-ACTAC ACGCA ACAAC
TCTCA-3"; CR-BR: 5'-AATCT TTCTG GATTC TCCTA-3") X}H: DNA $5l X A BE#EAT9 14, PCR )
TR SAKRF K 25 wl, f335 10 x Buffer 2.5 pL, dNTP 2 pL, Taq f§0.15 pL, FTF#FESI4 1 ul
(5 mmol/L), DNA 7 1 pL, wIGHMA 17.35 pL KEBAUKANE E 25 wL, PCR W &R . T
EPE94 °C . 5 ming Z8ME94 C ., 30 s, IBAS52C, 30s, MEMIT72C, 40 s, THFF32 Ik, #EHT72 °C |
10 min,

KA 1.5% (FRESH) WBASHFREER ST PCR Py db i sk, B0 E A1 =Pk 295 B IR
AR SR A IR A R AT IR, JE0 = et 7 BE LR iR DNA i IX 7 51 B £i5 Y - £ Genbank
(MZ926943 ~ MZ7926992) ,

1.3 EESH

{i i DNAStar (Lasergene V7.1.0) AR 20 Gt R TE AR A BT = PEAR TR LR AR DNA 2
X P,

] Arlequin 3. 5 FRAF2V IR = PER FERHA R BE Z RS, AR, RAAEUR
(haplotype number) | HAERIZFENE (haplotype diversity) . B R ZFEME (nucleotide diversity) | 15
B R 2 540 (mean number of pairwise differences) . FEAAIA]384% 7L EL F o T 03178 53 05 2253
(analysis of molecular variance, AMOVA) ,

PLEIGH T8 (P. pelagicus) (KM977882, NC_ 026209) M4MEE, il MEGA 5. 10 %2 #y ¢t
SR T BRI R G ER (N)), JFEX 2503 SCRY B AR B EFT 1000 YA S

2 HERESWH
2.1 HESHME

P =P FERAILIRTS 60 40751, SN T XTG4S H B9 R BE 512 bp, FAS I £1) 28 5457 55
87 >, THIZEBALEL 54 4, H—(FRAM 334, 4 I A/B, A+T & (73.07% ) WlRmT
G+C & (26.93% ), R —E M AT lfrE, 60 5% CR JFFIFEAGIN T 50 A~ pE A w S FEAR
PAAERIEC ST R 30 AN 27 A4S, P HERRIL S AL 7 A4 (14% ), F#A AR (unique haplotype )
434 (86% ) (WLEI1) , =P FEEREIRI AT R ZAEPE R (0. 994 10. 004 ) , KL &1 38 1L ZAEPE
K-, Hodr, 2016 AESRAEM = Peke FEERF A SRS R ZAE A &, O (1.000 +£0.009) (WLFE 1),

R ZERTFERIECNEREERMBESHFESH
Tab.1 Sample information and genetic diversity parameters in two populations of P. trituberculatus

ek omeenpn TR REDRECR g cper parmapp T ORI

Population Sampling ime "7 7 HPOSPS aplaype diversity Nucleotde diversty X0 M
RC 2016 -09 30 30 1.000 +0.009 0.024 £0.013 12.425 £5.770
RCN 2020 -09 30 27 0.993 £0.011 0.022 £0.011 11.232 +£5.245

AT Total 60 50 0.994 £0.004 0.023 £0.012 11.769 +5.403
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LR #¥ {4 Population A
Haplotype RCN Total
[Hap 5

Hap 34
L Hap 8
L Hap 23
- Hap 46
L Hap 3
I-Hap 33

Hap 35
Hap 26
Hap 13
I Hap 44
r Hap 19

Hap 47
— Hap 32
Hap 9
Hap 36
Hap 49
Hap 45
Hap 48
— Hap 18
9 _{Hap 6

Hap 43
t— Hap 16

Hap 28
Hap 7
Hap 38
93_ Hap 14

Hap 2
Hap 17
- Hap 4

Hap 12
Hap 29

8% | Hap 21

Hap 39
Hap 15
Hap 41
Hap 1
Hap 24
Hap 30
Hap 11
Hap 20
Hap 22
gp ' Hap 37
Hap 10
Hap 50
gq'Hap 42

Hap 31

Hap 27

Hap 40
Hap 2§

| KM9778821
100 'NC 0262091

o
A

—_—O = O O b = OO = O OO = OO =000 =0 DO m= OO0 =0 =0

O = O O =t b= = OO = O O = = O = =00 = O OO NOCO = O mmmemOINO=O0Om=m=mO0ONO™~O=CO0O -
b b e b e b DD B b b DD b b b b b b DD b b b b DD b b D) b b e b b b b b b D) b b b b () e L e b b b b e

RC—2R A1 5 2016 4% 9 J] =9t FHEREIR P. trituberculatus population collected from 2016
RCN—ZE AT 5 2020 4F 9 J] = JEte FHERE R P. trituberculatus population collected from 2020
E1 ZXRFERFEELSHRUEERFEANMEMENNI REZLEN
Fig.1 Distribution of haplotypes among two P. trituberculatus populations and its NJ tree constructed with P. pelagicus

http : /xuebaobangong. jmu. edu. cn/zkb



555 W RS, AF . ORI Ve = AR TR AL R A R - 405 -

2.2 EfEE

VUL T8 (P. pelagicus) FHMEE, J150 D=3t LR CR HATRIHEE N REEL T,
ZERNN, A =R TRy — 3, SImiER TEFI R XTIT, REKEMHTES
R, JOR I R A (WK 1),

PITER )35 45 03 A6 5L F (E00 - 0,010, HEHHRE A RE (W3R 2), BRI =ik AR
PRGBS 22 5 K TREMRIE], BERRDLE AL 2B . AU AMOVA SRAS I = PEte 1 B A RER 5 15 4544,
P TEAAE I — LR ST 04, R = Peh TEERF R AI AL s, st 22 5 R ROk A REIA
W, HARRE,

F2 ETENME DNA EHIRI ZEE FEBEENS FHESH(AMOVA)
Tab.2 AMOVA of P. trituberculatus populations based on mtDNA CR sequences

AR SRR Jr 22 B Epidid -

. S . F-statistics P
Source of variation Sum of squares Percentage of variation

HEPRIE] Among populati 4.167 -0.990

HHRIE] Among populaion ~0.010 0.835 +0.012

HEIA N Within population 343.033 100. 990

A Ay
3 Wit

3.1 =ESENE

AL ZREE R YA K EAF VAL P2, R AR AT SR . R R AT A, I
— YRR e e AL Y TP RS AR AE AT, BT R AL SRR AR, e SRR, B
GyiE IS, YA T SRR Y AR R RS BOMAZ AR R 2 R MR BOR
FHIW YRl L ZREPE R I AR Rl PR T8 2016 EREPR AN 2020 FRE(A
AR AL YRR (2016 4F 1.000; 2020 4F 0.993) , B MR ZHE LR (2016 4F 0.024; 2020
4F0.022) , FRUIPBEARY A mstfe ZREMEAKE ok ok & B9 & BLFR [ DU K I3l = et 1 B
RIS G AR RS, PSRRI = BT S REE IR AT IR 2 e, 9855 IiFoE
UL AR VIR = P TR B (M) R LA e v (3 A5 2 AR M KT, B T 30 200 o AR VS AR A A 9 245
WX 45, LR YR ROR TP RIS, =R PR R 5 5w s 2 RE kK
T, SRR 8

Wk @ E 2R AT B S = PE TR ZIE I A 06, IR T RIS, EE
KR A 1T ~30 °C, BEFE AR BIZE AR P B i, 800 = M 8 i s il A st ) oy 4 A 3
10 A, MILZRE A 2017 4RRR Rt g st — A A, RIS HAFR iR 57 =Petk TR LU
U HARTE | B, MTREARIE =M PR A ARG K AN RE AR, S04, —PEtk FREFRsa
PP ESELUE N, N TR Hepls A NIk, =P8 T8O BEAA 780 B SE AR, ke
B/ AR ZFRBEGRAE Z RN NG KA, (1A =P A ol 38 J5 o iR 1 5 RAPDARFF 5 5
B AL Z R KT
3.2 imfe4t

FERFAR IS L2 BB AR Fo e i F T AR LS L A AR B ) — 280, P = W
S IR FEA R BEAR P AR 2, UEIIREIRIRE AL ALK . Wright ™ FEREIR RS G bR P . 24
Fy <0.05, ULHREARNAIS L IR/ N, SEARZEE AT, ATt ik, 24 0.05<F, <0.15, Uil
R P B L Ml 0. 15<F, <0.25, ULBHIBE MU S Y Fg, =0.25, YCHBHARC AR
KL ik, EARREIE T, =itk 78 2016 4EFFIARR 2020 - HEAR 2L /L8 88 Fop ol - 0. 010,
FERIRLR AL AR/, ATRE S HOR BRI OC . = PR FRERFIAR LA L2 A AR SR e 1538 (35 A5 )
B, PR AR AR AL AR SR M RS B BONRRE, PIIEIR DL o0 fh /)y, BEUAR IR I8 AL 4540 & & 1E B
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BAME, HAl, A02pEUY RO 2% B AR P BB A — R BB 2R, IR
WAL ZREMELR I A A R e, BRI T Wl PR UR S SR A R S 2016 4R, BT R A FARiC
LR VS RO Y —Poi FRERFARIEAT TR, R BB 1A 5 B A BRI DR B T Hh i % o1k,
ERIE XTI 3 R H , B ARG AR R e R A AR BRI, X S & st e i, 5
ARG EE A —5, AW A = PR FRERHAN F B AMOVA S3Hr#RRH, 2016 4EREAR L 2020
AERERRICH st % Ak, BUARIRZ D s B Rk FHORAESRIS | AR R B T REXT 45 A — 2 1
SO, (HARGS S LI IAE] B AR 1k 20 = e R B AR R T R AT

4 g

S B BT VI =P TR B AT TR . S 0EHe T 2016 4F | 2020 AR REMA Y 0 4%
ERRE G SR, RIS = Pete THEREA 2 W6 B 558 15 40k, 45504k 3 R AR ZEREIR Y
T A 2 5 RO AR 38 2 135 ST 0 VS A T AOR A 5 B L BIAR KA X, ARBRGSIN K, S F T
IF, 7T A ke TR ORI TR VR BT, T JLAE ROHA RO TR AR HL A R B, (R 4
A0 5 T e RSORS00 B O A8 SR B

I, ARG B, 25 e TR RO A 5B BHA RSB AL 5 B R, WSS R
BEVRIAIE L ZREVE | LRI RN RIS AL . S BT R Lo 6 B BT 00 =9I e i
AP THEBC , B RSB O TAE & IR, B = ot TR VO IR SRR R, (R = 2 T 16 R U
AT RESE T & S5
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