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2 57 2015~2017 4F 3 3% 43 F R (Go~G) By FE AR, 3E 649 MNERIAT T B E 400 7,
HATIX 3 AN ERBERI;ATT M EMFRAE ST, A 3 NEFHAR T EHRE 66985
SNP L 5. HEPITNERE T, Go~Gy “FHZHFE L HEP) 25 4 0.1439, 0.1587 41 0.1674,
S 2 A FE (Ho) 2 5 4 01388, 0.1515 71 0.1609, % A 12 &4 & ((PIC)4 5] % 0.1241. 0.1360 Fn
0.1430, Go~Gy FEARBERWEE ZHEEREN -2 L AES, BZRFEE. F RRE T,
3R EH Fy B h 0.0061, Go~Gyy A8 &5t R B [8] 1%t 9 (AR E 8 59 (Go~Gro A7 0.0029, Go~Giy
77 0.0026), F AR AR B 3 A BE B AN, 3 M EREIEE R R RS, EEIK N 62.91~94.63,
R RFW, AT E % H AT & E A ar i F Bl th S At e 4 7 — 2 i
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FESHES S966.12 XEHRIEEE A XEHS  2095-9869(2020)04-0068-09
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1993 4F JF 4f % & 09 M B 275 & 5E 8 B (White spot
syndrome virus, WSSV)XJ H [E B X8 7= [ i B 13T
HEFT . B0k A SR A EEAL , Fh 98 R wiR
LEIn) A, S T RN SR R R T R
o BT UR A RS RER , T JRAL R BF AL & T AR,
KB E e . Bt i Hh X T A AR EL R 8K

i A% 8 B0 d 5t A 2 7 AR X R SR 85 & R it
17 388 1% Z B0l R AL ff AT & 2 IR T AR R 1 g
(GEAEAE, 2013; fif BHAE, 2011), BEE B AP A
B &%, FH4KTHILH RFLP., AFLP. SSR Hl SNP %
ZFP I FIRICHAR , XL ARG B AR A 1 35t 4%
LEFIPEAG SR LT YR L . SNP ARICAE R i AL 22 iF 58 b
BAWATI O Fhie, S&8 0 Finickt, BATE
FEEAT )z BEE . REREERS, 2
7K ™ Bl 40 v % B it A PR A L R AR St A5 2 S A
ol J50 9 A 0 ) D 45 4508 ) 3 AL R AT (1R 22 Be 4
2007; Li et al, 2003; BB, 2010; XIZLHR5F, 2019),
SR, K= 9 Ah B 6 D A 98 3 AR s, SRR
() 25 BE N ey A2 2 Mt BR ) 1 v s D0 9 182 1 o
ARk, AT Ak I DR 2 1 R Sk K R B AL T Y
F-Bt., 2b-RAD (Wang et al, 2012)4% R 2 4Ek ek
A kAT SNP JFRECHA R, LI fil fk 3k
KT ik 2z —o ZHARH T HA Y DNA F B
KAN—F, SCPER AT P . AR RS T
IARRRE . HERA M = SO0 AR B I R o

AR FE 1) S 6 X6 G2 vl [ BH X AR < 35 06 255 2 R
. ZRASZHERESEMER, RELRKT
P3ACARAR AIHT B o s R AR R e . A B Y
Utk (2S5, 2018). R4 ZMRE A B RHEA
TlE B BCAR T 28, RIS T DU Y 8t 1% 2 J (Sui
et al, 2018), 1HRfE AN Tk F /& H SFEINZE E A
()3t Z2REE | s v [ B G IR 9 28 B AR, g i
S B A 1 S 4 L BT, AR T A 2 H B I RAPD
ST CE AR, 2001), LRI IRDNAJF 51 4 Hr (5K 45 45,
2010). AFLPZMT(4HHE, 2008)FISSRIFHT (3K K4,
2005)%F H [ B G AR 55 56 B AR E AT T st AR 2 A PR
5%, S A2 AF (2013) M AR SR £ HRM T & #9394
SNP, Zp#fr 1 v WX R B Y 5t 4% Z ek, (Hax sk
WFFEAIbRIC R B BLAL, Hot sl v [ B XIR N T3 &
FEARIG ATl . A58 F) FH 2b-RAD R £k 3 R 41 4%
AR, Xt E BT IR 25 GGy 3 ELLIEE
PR EAFBEAR DA T 38 JHESNPIF &, IF 3 T ixX sehric
AT TG Z SR BRI 5 AL A A s AL R
B WA R AR R B AR s AL 254, T

NTHET I7 X HRAL A5 M 8% ZREPERY R, A
17 A 6 7 AR A T 52 A SR BE Al 6 DR AR
MHEAT

1 #R5FZE
1.1 SLE#HR

S T P e L B O MR < BT 25 B [ K T R
2EHIE I e B K PR G K = L B R L . 2015~
20174 (Go~G 1) )L B I BE A IR Z MR E A B R Y I
P BT R A ®H . REAE R T
DR REAR, BT -80°C MK IR VKAE -1
2B ZEARBHAREEE20154E 1378 . 201642442 1
20174F268FE, F:i1649FE .

1.2 ELEAE

1.2.1 DNA 3B Fetem| FH TIANamp Marine
Animals DNA Kit (RIRAEEHEARAFR, Jbnn)ie
Herh E IR LA A 2R 4] DNA, i 3 S AE A
A1 NanoDrop 2000 %8435 B 11 (Thermo Fisher
Scientific) %42 1) DNA Ji & A1k B #E7R5 0 . DNA
P E T 20 C AR5

1.2.2  2b-RAD X A #y & Al 5 i % 541 HH
2b-RAD H3% BRIRER AT SCEM A, SO A ot
5% Wang %§(2012), ZEHIRY 1IB B RR M 4 U g
b BsaXI, K T 192V ATREZ MIbRIC, FrA R 4R
FHFRMERY 5'-NNN-3$ 3k sl o SCPE B4 6 4% I 18
Illumina Hiseq X Ten F&#4T Paired-end ¥ (b
H 5 MRS AR VIR IRA A 52 . IR REdE THLE
FEHRLUR AT 3 08 - HIBRA & A BsaXI il
PR 5 SIER AR 5P 50 (B R T 10 A FHE i) BT
HABUNT 20 FS); HIBRA 10 ALL 1%L R
B3 o B ARAS AT T Sibric i . AL
T

123 AA R4 SNP i Efe4p A 1 T v R Tk
IR RA KR 2ER AT INENSH, AR
TARR 2 7 A g g e ] T X A v 8 R st A 3 A R
BHRFRICH R 0.41 M, MARKR), FIHR/EE R
& 2 AEARMEMCA Reference (fii44°4 Family-
Reference, %2 % i 4 5 AT 51 O 7 B3 44 g 45 5
R TR SR IC i A . 437, 1% Reference & 7F
R RER IR L 2 APk 22 S K M A 3R 1 1
HEAT Y bR % (Tag) RS, HEH) RAD 73S % 4%
i, 3R bRid 5y 2 B8 RAD-typing 43 B3R i (Fu
etal, 2013), 43 ALk R AHIE 5T BT A DU A (VR 5]
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2 )R 941 %

BEUR Y 2 A 2678) 9 5 0 it reads, F1JFH SOAP %4 (Li
et al, 2009) (%% &N : —-Ma—v2-10) Lk X 2] i%
Reference I+, GiiArhpic i o BifE E . XTIt
PERY SNP FRic, M AR ML #3244k
RS B FER T S T ARIE SNP {37 s 20 0 1) e
R 1 Pt O o Ml N 0 o B O A A N A 7
REE 500 UL ERARSETT R, REBIRENREZ R
34 SNP BYBR N AT s AR I 7E 80% A4 Hp AT L4371 5
Be/NEN SR MAF=0.01,

1.3 HEZITESR

FIH Genepop #f4:(Version 1.0.5) (Rousset et al,
2008)%f SNP {37 45 1 43 B ZE RAEAT A0 B, I HA R
AL HEPIEU(NG) RS FE(He) . WM A5 BE (Ho)
Z 5 B 5 B (PIC) | /NG JE K M (MAF) F S8
FE R R A AL S8, IR AR R i 3t 45 434k R 5L
(Fo) v A FEU(Fy) . MR IA] Y 35 1% 1 28 (DR) R [A]
#(Nm)o FIF veftools #f4:(Version 0.1.14) (Danecek
et al, 201 1) I3 A% 1T TR 2 A1 (P) RV 4 /i 4 (T T)
B EAE o f# FH Admixture 34 (Version 1.3.0) (Alexander
et al, 2009) 5317 H E WA XS AR A BEARZ5 1) .

2 #R

2.1 E[FZ DNA BREUR X ER =

B FE N DNA FH 1% B W58 e H 1k G
W, B 1 A FE R 2 DNA 1) B Big B s Ha, i G
gEHL BRI IEN 4] DNA G BRI PG, et
i, NanoDrop 2000 487543560 BE Al i s
OD160 nm/OD2g0 nm 7E 1.8~2.0 Z [8], 3% W H B At ZE K 21
DNA Jiit e, TR e g e Ay .

Bl 1 FEIRZ DNA B8 EE I o vk 25

Agarose gel electrophoresis of genomic DNA

Fig.1

DNA Fike S8 5, A T ORI SCFE R i,
XoJ ) e A AR A SC 35 A 5 VR M T M e s v kA, mT
ELAY s SO TS T o P 2 A SR P e T e et
i B YK ARG T S 2 R
2.2 2b-RAD MIFF K SNP BIZER

A 5T 3 T 2b-RAD I 7 H7 A A4 2 rp [ 0 6
649/ HE S IR 2SI T SCPE , Y AR1412171613785%
JiifiReads, “FHEAFEAN T ReadsE 428938658,
e tilfg , FI R REAS TR A BsaX I U v A5
() 755 5 e Reads (5 ¥ i 4 Reads 19 74.86% . 51 1 5
Jii it 2 % (Reference) 2o 1% 286345 5% 2L i) M 47 25 5
3o FEXT M (U Reads RS 24 AR I, F1Y
FEANFEAGRAFRE SRR 80 H 343262, FEARRYT-
WP EE S 43.08%, 3% AR 15669854 i it it
(ISNPAL AL, FHF e Seft i % 7 i .

2.3 thEAXTER SNP RIS HK BS54

it SNP 3 RIG5 R 25 A7 s 1Y 58 AR AR A
WE 2 prn, C/T iRl 2, 5 Prf it s 2k
BRI 39%, A/G 25 5 14%, G/C i i i/,
T L R AR 6%, A/C 5 A/T HisIE Rl Yy
di 14%, G/T B2 Al i 8%, #6#e 5 Bif(T/T)=Z
hy1.402,

H i 2%#H7 Target band

K2 HR B PCR =14k
Fig.2 PCR product of target fragment

2.4 A[EHRA SNP =& SHEEST

HTPARRS R QG0 T SRR, FHiL, &
A~ SNP o7 st W 2540 35 P H (N2 R 20 37 25 S
By HIN 92.47% . BHRBIRE 1), GG LA
B FE T (Ne) 28431 R 1.2069 ,1.2324 Fi1 1.2475;
IR A (He) 4 oM 0.1434 ,0.1584 F10.1671;
DU AT S5 0000 232 5 B2 (Ho) 53 %124 0.1388 ., 0.1515 FiI
0.1609; MR ZAEMEP) 70 0.1439, 0.1587 Al
0.1674. Go~Gy; B HACEZ BME B & = (PIC) W BIH 7
A 01241, 0.1360 1 0.1430; He/ N4 HE R R
(MAF)S34 4 0.1074 . 0.1038 1 0.1146., 32 250
H124 0.1141, 0.0701 F1 0.0532,
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£ 1 TR SNP L EHIEES SIS

Tab.1 Analysis of genetic polymorphism parameters of SNP loci in different generations

A MBI WINREE ZHEEE AMGEARNE BHMEENE  RADFEAENER R

Population He Ho PIC Ne P; MAF Fis
Go 0~0.6443 0~1 0~0.5708 1~2.8111 0~0.6470 0.0109~1 01141
(0.1434) (0.1388) (0.1241) (1.2069) (0.1439) (0.1074) ’
Go 0~0.6454 0~1 0~0.571 1~2.8199 0~0.6468 0.0100~1 0.0701
(0.1584) (0.1515) (0.1360) (1.2324) (0.1587) (0.1038) ’
Gy 0~0.6578 0~1 0~0.5841 1~2.9223 0~0.6591 0.0100~1 0.0532
(0.1671) (0.1609) (0.1430) (1.2475) (0.1674) (0.1146) )

SRR T E

*: Data in brackets are means
25 RESECERMETN G/T (8%)

Go~Gry FT A 7 1, 1) V- 359 45 A7 & PR3 5 43 03l o
86.92% . 86.31%F1 85.87%. 3 AR & HEAARE 4
TS o7 PR AT AR A AR S B — i ) I 34, (R 22 0%
AN WEALE ST 3 S R R A A (AL,
Horp, 2R TR SNP %0l 20348, 15 30.38%;
A LT SNP Kty 8558, 1 12.78% (3 2), &

A/C (14%)

A/G (19%)
CIT (39%)

AJT (14%)

B AL A ORI BT S 2.4 5. WZERT |
Beropzsirh, ikt 50 MR E ML, 21k C/G (6%) ‘
TRIETE 24.43%~29.76%2 1], FHIEN 27.56%, M o 3@ SN ﬁ/’:ﬁﬁﬁ%%?ﬁﬂﬁﬁmﬁsm
BAY EFFEOAE AR, T T S0 S AL R S 7 5 1g. ase mutation type and frequency o
AEALTRBELE 27.16%~30.45% 2 [0, P34 {EH A 28.79%, 100 f
B Z AT B M 25 5 (P=0.552), [l 3 A 4 FoR ?ﬂ; wol +
P 50 A HA AR I A B RUIUR AR A %
£2 GGy A SNP 5 MR ERES LI s - +
Tab.2  Gene frequency variation of SNP loci in < 40
Gy~Gy, generations g‘g *
Wi ARk #4## Variation tendency % 20 ¢ -
Lo ERTHE B £ .
Decline Rise . . .
SNP %4 Number of SNP 20348 8558 Gs G Gu
B 4 o] Ratio 30.38% 12.78% IR, Generations

Kl 4 Go~Gyy 50 M2 AUT FaE SNP i s A3 A A< A2 1

R Fig4 Allele frequency changes in 50 gradual descending SNP loci
2.6 tHREBEEEFESNU

PRV B8 50k R 30K 0.0061, B 16 5 i 1007
FREHEIN . 8 F M 28 B50LE MR AT T P2 A 0 80 |
Go5 Gy lH] Fe{E N 0.0029, G055 Gy, 1] Fy fERN 6 |
0.0026, PP LU TS Fo (HI/NF 0.05, 3 Mk F
RBEVR 3854 (35 . IR 6 TT B, 3 AN TERER 40 (
WO — SR L X B 3 A TS 4L _

20
TRES, BALLEH ARG . VB AR A (1 144 BE B
(DR)?EE]%J 0.0026~0.0040, Go 5 Gy (] B AL IR B ) ) )
#0.0029, Gio5 Gy [ AEILEEES H9 0.0026, AHSE Gs mﬁg@mN Gu
AL BB N Go 5 G 1) LD (N

: X : X Bl5  Go~Giy 50 NI ETH SNP s i 3 R A R A2 Ak
7 86.83, Gio 5 Gy [ HYHE L (Nm) A 94.63 Fig.5 Allele frequency changes in 50 gradual rising SNP loci

LN FEFFHZR Allel frequency/%

0
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Fig.6 Sample clustering results of F. chinensis

R3  PEANERGG, RIS S R E(F ) FNEFREER(DR)
Tab.3 Genetic differentiation coefficient (Fy) and genetic
distance (DR) in Go~Gy, F. chinensis

BEIK Population Gy Go Gy
Gy - 0.0029 0.0040
Gy 0.0029 - 0.0026
Gy 0.0040 0.0026 —

T N ORISR L R BL(Fy), B =T
AR [a] 35 1% 1 2 7 14 (DR)

Note: The lower triangle is the genetic differentiation
coefficient (Fy) between groups, and the upper triangle is the
genetic distance group between groups (DR)

3 iTtig
3.1 SESENFK SNP RISEA S

i T E A XTI B R RIS WA 75,
K4 RAD-typing F9 73 RIS M (Fu et al, 2013), 75 ZEM
W7 $c i v SRS A B VIR B 5 1) Reads, i
ustacks(version 1.34)IFHEFTHRIE, Mg —A it
O B ) 2 % B %5 i (Reference) . AW IEERES:
HhR&FEN B, WRTHEH 2 =% F5)
(Reference)Xf JF & SNP #Ric (U520, R43550 A1 [
WP X6 M o 4 B O B IR A T RE AR 2 Do AR R Y
family-Reference LA ML H FER A BEALZEEL 4 A~
F KRR EE ) progeny-Reference, i FHAH R 1)
oAb EXT 3 MR F BRI R X T 2 F
Reference 43R5 2| FRiCHEAT O, FERRVF 2 DM
FLEI 2 E T, HEExt3] 60176 AMric, BIARiCIA R

A 92.45%, 2 Fh Reference HY3E [N 4H 78 26 & AR 1
YIRGF. a5, 3R] 66304 Fil 66985 4~ SNP,
2 WA BI PR IO T R E £ R . HIEFRERE
i ) AT TSR, fﬁé@ﬁfﬁ%T family-Reference fE
ﬁ%%f”ﬁﬂ( LR FEAD ., %k 2b-RAD WF ), &
MREARSF IS Reads M 29119715~89664272 A
& BESMEE, FHENHEARTRE S BsaX]
fiti U] 57 45 09 55 B i Reads (5 WU JF JE 4 Reads (¥
74.86% , “FEIEEAS AR P IR 43.08% UL T
A YR AR B 14 S o B e v, TP R BE TR B T v v A
T H bR i (Jiao et al, 2014),

AW 5T Hp 3 BUA A A TR A 0 R AR BRSNS —
H(Gy £ 137 B . G o 1EHL 244 B . G, ZEHL 268 ),
R TYEFEMENERBAAF. #it L, AFH
PIREAE s R GETE B TERE R TE], 54k, MRS
M Go R, WA 137 MEEARFRME Y, P
b, AR S BN A AN 2 6] S 00 5 R 1 R
Mo AR THACAEARROAN R, FEist L 2R o b by
kil , 4 Zhang %5 (2018)% £ A1 IS A J7 ¥4 XT 3 A4~
AR 2L e B A A FL st U1 (Chlamys farreri) #4720 97,
M Gy HACHIE 76 H, Gy HHARHIER 107 K, G; AR
356 H, 2b-RAD 3 BIF5F () 18450 Aﬁiﬂﬁﬁﬁiﬁi
WAL FHT, A& BUREAS J AN )X 45 SR JLF- T il

SN P 480 24 7 73 Ay e 460 (T5) 5 B (T, ) P 28
Ml G EEASGECHTZ N, Bifsgafh, KAELEA
5C. AS5T. G5CMGEHTZ I, Bt b kAR
WE 5 R A A E R (T T LB R 0.5, (HSEER ETT,
HAEERTF0.5, PP 25 5 PR 0 R0 <4 o 14 I 22
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(Gojobori et al, 1982; Li et al, 1984; Collins et al,
1994), ARBFFTIAER SNP 225778 I 0 1 5%
B 22 %, TJT,=1.402>0.5, A[a] 4l fa) s 45/
Wi LU A AEAR Ky 228 o 5 [REK K] U (Pinctada
fucata) il 4 fu % 4 v, A4 S ERAR Y LLIEA 0.5,
5IS L RMAF(E LR, 2018) . JL44 I X I
(Litopenaeus vannamei )% sk 20 Hv, 645 R a4 i L %
H 2.0(T T, 2014), fi g bl ) e 4 KK 22 Tl
FIERH, e S 2.33 (5%, 2006), 7~
A R 22 R 1 i ERL AT BE 5 AN (R A A A A R A2 1)
YEFE 145 %(Zhao et al, 2002),

3.2 BEfEEsEd

ANTEMEF E—NE R0, 2R AT %
PEIE ) KOs A 3 bh 23 1 BRI AL K SF 1 )
B G Z BRI A Y AR LRl X Fh () A= 47
BRI R EE(RR R AR, 2016), A THEHEF
Fiis) H & AE R R 2 B R IR AT — i st Z R
Femth b, O SRR AT H R MR 0% 35 OB R S0RT
R(IKR RS, 2016). KL, 7E/K7= A&
AR REOR D8 AE Z A, 2 Bh 0T 9 U5 R A 42 4%
Fo AT TR 3 NEE A SNP FRic AR K-
b, T AR TR S R A S R R L B — E B R R
#OEIFARE, 35N 86.92% ., 86.31%F1 85.87%.
EANTIRBRE R T, A5 BB L Z Rk
A RARAL, IR R A N T PR U el As A Uy
SRR R . AR E—25 A SNP N A5 A
Gt AL AR, JF I 50 S22 fk R
JER WS T FERESE LTS (B 4 FTEL S), —
AL B PRI R A AR FE 7300 R 27.56%F1 28.79%,
T B M 25 57 (P=0.552) o X $E4V 5 1 AR A2 A5 5 R
FETEIRAL b A HR SR T 1 — 25 B0

28GR PIC) A A B 2 ANEF i i
HHEZBHERTERR. Y PIC<0.25 B, MLEE Z A0
A5 0.25<PIC<0.5 B, RrhEEZ BN ; PIC>0.5
B, Rz R & E 2 A YEA S (Botstein et al,
1980), WA G453k E, 3 Lt Uiy PIC
ELZ W T, PIC 43428 0.1241, 0.1360 A1 0.1430
(F 1), 5REZLFQO)FHAEAE HRM EX P [E
BXTHF 39 A~ EST-SNP i £ 47 T 38t & 25 #r
PIC A 0.0476~0.375, FXH{H K 0.272 45 HH
ftl. {HI L Botstein 55 (1980) 4 i i) i & Ff A4 Hk (K] A%
SRR AR AR EEARIR 2 o 3 AR T AR Y 7 15 2y
B FE(Ho)Z i 1T, 43924 0.1388., 0.1515 F1 0.1609
(FE 1), WA RS T2 BT iR GE B EUEAR

(KIPESE, 2004; TR RIFEE 2005), 724 X EE A 45 R
ZIE T FARE AR RIS B . BT SNP J& 4%
PR Fhrid, Z28F 8 & E SSR ik, H A
V15 B L FH BB RS IR A 2R PE IR I o Bl 1B B AR Y
HAT, 3N THERRNZEG B S EMAA ER
iR, AR BT ZREFQ010) R R T A bk
#4101 (Larimichthys crocea) i 4% 4 10 B BEIA 515 224
PRSI nT, RILA Fi~F, 18 13 MR 5
i) PIC M 0.638 FF&%F] 0.524,H, ) 0.779 R &%) 0.532
B 25 RO, 5 5 & M 55 (2018) 43 B 4 R i
(Cyprinus carpio rubrofuscus)4 > 25 & AR (F, |
F,. F3 Al Fo) AU 15 ZFEME AR AL 250, PIC M 0.6577
TFE3) 0.5834, Ho M 0.7943 R3] 0.7135 BI45 RA
2590

AT LB, 3 DREANBRESEAE LT
BB o HT I R AT B8 5 AR AIF 5 9T 1k B sk
YRR A 5% o AN ST T O RR T A AR R
BEMLIMIE AN, WA THE GG LR R
I EAAE AR, B eSO B R 7 R Pk
PRGBS A, AR T — BRI 1 a8t 15 2 4%
P EH IACEA AL 2R ST, 2T g2
FEVEZEHF 0 IR, 1A 58 SR A B it AL ZRR PR
HTWE, #H— S 3ARITE R T R ERA, E4R
RS AL HE R R Rl 35t % ZREMEAS 23 FRAIK.

3.3 tREpEEEE

Tl BE 1) 38 £ 23 A 46 B (F o) F 147 2 TR 1S ] 338 1% 43
LR ) B SR, M4 Wright (1978)%) i8t45 431k 1R
B FE, Fo AT 0~0.05 Z 0], FnBHA L
RS . FEARMFSE , BEAR Eas 1L /b8 50h 0.0061
PR AR ] Fo B 241/0 T 0.05 (32 2), Uil 3 4E3E & i
RBAE T E R R, BRI B g5 22 5 A 0
o MG E AR, AR TR R a8t A B A
ANREH UL B 0 I R AR E e BRI R
Haola T8, sifegsmianiae, R T ATE
[f) e AR 00 o 5 PR 3 3 358 o b B g A Akt B A

S, FEE Ne<l, TR TRGEERAE T
fb; Ne>1, REBE AN N4, FEHEARE
LRSI TR Sy, WL e/, 3 Mk E AR S
AP EPFAE R 62.91~94.63, 3 Dk E AR H 2K A2
WARH T4y, BEARIE] A B AL AR /N . T o [ I
W —AE AR, AR SRR R AR, X R A
TR I B A3 LR 4] b = A B A2, PRI
WAL LR AR

AWEFER A 2b-RAD AR X % 22 2% 7 i v [ B
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Analysis of Genetic Diversity in Three Generations of
Breeding Populations of Fenneropenaeus chinensis Based on
Reduced-Representation Genome Sequencing

WANG Fengjiao'**, MENG Xianhong'?", FU Qiang'?, LUAN Sheng"?, SUI Juan'?

(1. Yellow Sea Fisheries Research Ingtitute, Chinese Academy of Fishery Sciences, Key Laboratory of Sustainable Devel opment of
Marine Fisheries, Ministry of Agriculture and Rural Affairs, Qingdao 266071; 2. Laboratory for Marine Fisheries Science and
Food Production Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266071,

3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306)

Abstract Using a reduced-representation genome sequencing (2b-RAD) technique, this study
performed genome-wide single-nucleotide polymorphism (SNP) screening of 649 individuals selected
from three consecutive breeding generations (Go~Gj;) in a population of Fenneropenaeus chinensis
named “Huanghai 2”. Genetic structure and genetic diversity of the parents’ population were further
analyzed using these markers. In total, 66985 SNPs were developed and genotyped in the 649 shrimp. A
genetic analysis showed that the average nucleotide diversities (P;) were 0.1439, 0.1587, and 0.1674 in G,
G, and Gy, respectively. The average observed heterozygosities (Hy) were 0.1388, 0.1515, and 0.1609,
respectively. The polymorphic information contents (PIC) were 0.1241, 0.1360, and 0.1430. Genetic
diversity parameters of the Go~Gy; parent population showed an undisputed upward trend, although it was
not significant. An F-test showed that the total Fy value of all three generations was 0.0061, and the
degree of genetic differentiation between adjacent generations was weak (Go~Gig 0.0029, Gio~Gy;
0.0026). Genetic distances of adjacent generations decreased slightly, to 0.0029 and 0.0026 in Go~G( and
G10~Gyj, respectively. Gene flow was 62.91~94.63 in all generations, which indicated that sufficient gene
exchange. This study confirmed a certain impact of artificial selection on genetic diversity and genetic
structure in F. chinensis breeding populations. It also showed that current breeding strategies (selection
pressures of 4% to 5% in each generation), do not undermine genetic diversity in parental populations.
Genetic differentiation in each generation’s breeding population was small, and genetic structures tended
to be stable. The study provides a basic database for genetic analysis of F. chinensis at the molecular level,
and theoretical guidance and data support for the formulation of a F. chinensis breeding program.

Key words Fenneropenaeus chinensis; Breeding populations; 2b-RAD; SNP; Genetic diversity
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