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A EIFEMBFIEE ZHM
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(L. ER PR T SR A B FURT, AR ARAS At il 5 SR e B Se e, IR 8y 2660715
2. F IR SRR E ST S, R A S SRR R, LR H R 266071)

FE: h TH R SSRATEA LW EA I R B AN R SRR EAREENN T, &
JUAVE X ER A ORI R R R AR A A S B . SEIR R Al MISA Bk 4 xt FL 44 352 4t o 2 X
4 SSRAL B #TH R, AARTHE LB REIXKSF S AU E S SSRAFIE, # T POP-
GENE 1.32. PIC-CALC f1 Mega 6.0 %k £ 247 6 /> [5] K IR By FL 49 35 2t 4 35 78 B4R By 3 f5
SHEUFBERENELE. EANENTLAERARFEFLLETH 10453915 MK T E, 4
HEEAFIEKER 1856%, X, —HEMTERFE, & 55N 82.15%. FIAH
H %AW 14 4 SSR ARiB a4 3ANE A BKR [ £E 1 5 (CG). #HEX K25 (CH) Ml 5%
AR (CT)], R3NEIBE[EMNS /RS (FO). LN %R 25 (FT) f1 £ 7 & B K
(FM)] Byt ko %R T 7, 14/ SSRATILAE 6 NAEER F 3400 2] 208 M ELEFF 7,
SMAFH. WMEEE. HEFGEMLARE LS BN R ES I 6~25. 0.112~0.994.
0.234~0.925 F7 0.226~0.918; i f& % # & + g £ & § CH>FO>FM>CT>FT>CG., H¥# 1 5 5
WARFRAEE SNENBHERNETHYERENZREO . REAONMERER, BAAK
HETEMEXKR2ER N — KL, LARABKSENBEKELSLZR]1IE. BASR2
EMEWHTBEARY — KL FARKA, HH 14/ SSRARIL T A T LA % 3T oF R %
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2EMELKRFRTE. ARG WEMNEHFRENFALAAEHEHAETEA L E
B E
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IR e A A A, R EIEAL E AN A R
AR FIRBR,, WA R ] 1 3 5% 15 5t
25, HESEEA TR, EACE N LN EXT
WA BT A SR AR

A% Z AR S BT I DA I8 A% 9 TR iy T
F B, H 5T i 88 & )7 41 (simple sequence
repeat, SSR) Aric (it & 2 FE 1 43 B & A i FH
AR ITEPY, SSRmE M HLZER . F A
wmR, EREMW ., FAMEMEMSAS, T
TR Eh ) s AL G548 o3 A o R BT PEANY Sk 48
FE SRS, ZE S AN X 6 A~ B Py LG T X IR
PR BRAL TS 5200, AZBURH 8 4~ SSR #ric A]
PIERS XJ3 AN [R] 09 FLAR SR MR AR )t i 4 )
FIH SSR FRic 4 M 8 A [F] b BEAY B 119 FLAA I X
WRHEIAR R BE S5 A FN 8 1E ZAE 1 . Rezaee%§ ! I
T SSR Awic 4 b BT [ P9 PL A X6 R 53 58 A AR 11
WAEFEE . LAFENF 5T K 22Xt [ P A1 FLYH I X R
FEFEAE RIS A B, 0 A DX [ P [ A 5 A
B IR 1805 Z2 M RS AT G54 1 LU 3 o3 B o A
FERT LG TR %] B 4 56 PR 21 B8 1) T 22 7 B R A
AT AT, IR EE 14 A FRE Y 1) 2 8% SSR
Frac, XF 3 4> E P9 LG8 I X R R 3 A [ AR
RIEATALFEAET T, S0 H7 24 1i Y Ah FLGA T X)
W SR P BER A AL T 5, O PLAAEE X MR o o 95 U
T e ] $ HE LAl s .

1 MRS

1.1 SRR

SZU0 T LGN T MR 4G 3 A [ BRI [ AR
15 (CG), 244 25 (CH) ALl 2R 5% 7l BF AR
(CDY], 3AMHEAIMER [JEKZ/R 15 (FO), JLR
Z IR 2 %5 (FT) MIEs VU B #E IR (FM)], B HER 2
FIBEPLEER 30 AR, AT 180 B A REABTEL
EEOIAHLS, BT 2ml THEOLE T, 4
FT 95% %, HTIRsefi BUEE N 40 DNA, 3£
Bt R e N D TS S ST A S BRI

1.2 E[X%H DNA 1£EL

fi HTEkEE Y SDS 5 i 4 LN IR AL IR 21
2111 3 K 2 DNA, 1% B9 35016 B 458 s Hi ik A8 U
DNA ({5 % 14, i i3 Nanodrop ND-1000 (Thermo
scientific, Z[F) K DNA BB FIMk i, SH 0
DNA I T SSR #Ric il . DNA (%) T ¥k B #i B
% 50 ng/ul, ¥ T 20 °C 17
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1.3 HIERIER SSR ML R 534

AL %o M 5 DT 20 5080 2 I 2 (ittp://www.
shrimpbase.net/vannamei.html) T 2% FLZH 7 X HF e K]
H4H T4, T MISA ) A (http:/pgre.ipk-
gatersleben.de/misa/) X H:#E 47 SSR i ik, HLA% AT
BRI AR E R =10 YR, KRR AIH BEbRIfE N =
6, =, M., AN ITIREZIRE =S5 .

1.4 SSR 3|4& it 5k

{8 FH| Primer premier 5.0 475 13 T3 22 0 32 )7
H EFEIY (F 1), BRI GC # & 40%-~
60%, 514K 18~24 bp, B K& 55~60 °C,
PCR =¥ K J 2 100~400 bp, 51911094 B 4 T
A TR (L) B A BR A E S8 . PCR A
Z 4145 10 pL 2xReaction Mix, 0.4 uL Golden DNA
Polymerase [ X MR AL B4 db m0) AR A A ],
2 uL DNA &4, 1uL IER5Y, 1ul E5148),
5.6 uL EEFIK. B FEF: 95 °C 5 min; 98 °C
30s, 55°C30s, 72°C30s, 35 PMEH; 72 °C 4
8 10 min.

11 8% 114 2R TR s 1k e 5 Jg P, K T . 4 44
HH PR B SSRARICI Z M. B2 AR
U1 144> SSRARIE, f#i A ABI 3730XL Il 71X
(Applied Biosystems, 3¢ [E) #8145 4 M4 4% SSR
P SRR B

1.5 EEZHEMESH

fdi Jf| POPGENE version 1.32 %1 14445 (57
FEE (V) AR IEREC (V). WD 24 A B
(Hy). WIERIETE (H) . il — 8% A fe e ;
M4 Botstein 55" () 77 %, FIH PIC-CALC #X {4
THE RS SSRA MM Z A H(E B & & (PIC); R
P& Nei [CRAERE R, >R Mega 6.0 B 4F A9 E inx
i %ot A 2y iy B AR T SR

2 4R

21 LR EEFEMDEFES

FIF MISA #cfF, fEREKIE N 1663 588777 bp
149 PL A S 6T 0 35 PR 2 ) 91 b A 10 453 975 4>
TR, HEKJE N 308 796 770 bp, £ FEH4H
JFH KR 18.56%, AHXTFERE R 6 589.2541~/Mb,
FEATRIN 6 B L 2 rh, R L & T A
W%, N 8587589 (82.15%), H N BRIk &
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Tab.1 Information of 14 SSR loci in L. vannamei
CIEZE SR HI(5"-3") ol 5 5 (R KD FEH R/ NMbp Bk FE/PC
primers name primer sequence (5'-3") core sequence (repeat) size T

Lv01 GAGGACGACCTTGATGATGACA GGA(6) 210 55
CGCCTCGTAATCTTCGCC

Lv03 TCTTAGCGTTTCAAACAGAC GA(13) 156 55
AGAGGGGAAAGAAGAATGT

Lv09 ATGTATGTGCCTGTATGGATGTA TG(7) 265 55
AAGTAGAGGCAGTACACGAACAT

Lvi2 GCCACCCATCAGCAAACAT GA(67) 366 55
GACCTGCCTCGTTCTTCTCA

Lv18 TCGCTTCAGTGGGAGTGG TTTTG(5) 290 55
ACCCGAACAGCGAACACC

Lv55 CCTTCTCCCTCAGCAACACAG AC(27) 302 55
TGACGGTAAGGAACGCCAAT

Lv99 TAAATCTGTCTATCTATCGGTCTG TCT(5) 357 55
GCGACATCTGAACATTAGTGA

Lv106 GACATATTCGGCGATCTGTGT AG(©9) 242 55
AGCATCACCTTTGCGTTCA

Lvl19 AAAACTAACTGCAACCGGC GT(7) 137 55
AAGTTCATGGTGGCTTTGTCT

Lv1291 CGTCTTGATTGCCGTGTAA GAT(5) 164 55
TCTTCTTCGCCCACTTGTT

Lv1292 ATTTCCCAACTTCCACCCC CCT(6) 255 55
GCAATAGAAGGGAGAATGAAATG

Lv3201 CCTTGGGACTTAGCGTTGG TC(26) 311 55
GTAACGATAGGGAGAAAGGCAT

Lv3202 TAACGATAGGGAGAAAGGCAT AG(26) 299 55
TAGCGTTGGAAAGAAATACCC

Lv1969 AAGAGGCACTGACCACTTTATC CA(7) 357 55

AGTACTCGAATTGGAGGGGTA

2 (7.78%) A =Bk 2 T2 (6.03%), FLAIEEE
F P B B (0.28%) (5 2). 6 Ff 3k 2R 4y
3 LI A/T(68.04%). AT/AT(50.34%). AAT/ATT

#2 PRI EFRARNDE S HHEE

(46.72%) . AGAT/ATCT(32.86%). AACCT/AGGTT
(43.92%) Fl AGAGGG/CCCTCT(14.60%) FIf 4 42
R e (3R 3)o

Tab. 2 Distribution of microsatellite loci in the genome of L. vannamei

AR FEHEA d L% K /bp YK bp AHR % FE /(1> /Mb)

repeat types counts proportion length average length relative abundance
B mononucleotide 813 395 7.78% 11931269 14.67 512.69
ZH%E  dinucleotide 8587 589 82.15% 268 781 584 31.30 5412.84
=HkFE  trinucleotide 630 065 6.03% 14 810 346 23.51 397.14
PUBgiEE  tetranucleotide 341209 3.26% 10 031 400 29.40 215.07
TifigidE  pentanucleotide 29298 0.28% 1105355 37.73 18.47
7NBREE  hexanucleotide 52419 0.50% 2136816 40.76 33.04
it total 10453 975 100% 308 796 770 29.54 6589.25
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R3 JFLEIITE XM D2 27
Tab.3 Part of copy categories in the perfect SSRs of L. vannamei
A e =k e T AY E
mononucleotide dinucleotide trinucleotide tetranucleotide pentanucleotide hexanucleotide
A/T AC/GT AAT/ATT AGAT/ATCT AACCT/AGGTT AGAGGG/CCCTCT
(553 421) (2173 723) (294 352) (112 123) (12 869) (7 651)
C/G AG/CT AGG/CCT ACAT/ATGT AAGAG/CTCTT ACATAT/ATATGT
(259 974) (2 081 461) (122 707) (75 895) (3 509) (6 996)
AT/AT ATC/ATG AGGG/CCCT AGAGG/CCTCT ACACGC/CGTGTG
(4323 130) (68 980) (36 946) (3 175) (5 832)
CG/CG AAG/CTT ACAG/CTGT AAAAG/CTTTT ACAGAG/CTCTGT
(9 275) (62 731) (30 723) (2 165) (4 046)
ACT/AGT AAAG/CTTT AGGGG/CCCCT AAAGAG/CTCTTT
(30 099) (20 425) (1061) (3611)
AAC/GTT AAAT/ATTT AATAT/ATATT AATGAT/ATCATT
(29 757) 17 777) (854) (2922)
ACC/GGT ACTC/AGTG AACCC/GGGTT ACACAT/ATGTGT
(12714) (16 972) (846) (2 693)
AGC/CTG ACGC/CGTG AAGGG/CCCTT ACTCTC/AGAGTG
(3 705) (10 130) (810) (2 230)
CCG/CGG AAAC/GTTT AAACC/GGTTT AGATAT/ATATCT
(3387) (5 160) (514) (2176)
ACG/CGT AAGG/CCTT AAAAT/ATTTT ACACTC/AGTGTG
(1633) (3589) (335) (1727)

e BN TR
Notes: The number in brackets represents the number of given SSRs.

HE LA, SEE RN EZE IR
EHTE SO RN, [F—Fi LEERE A, WEE
A PE DLRE R, TR R B R R R
PALRE L T AR ) B AT 8 DL B 2 A AE 10~28,
7 B IE Y 94.00% ; WU FEff T3 5L 119 1 42 5 DL AL
FEIIHAE 6~27, BRI 86.16%; —HlILM
TREMEZ BB 5~12, =i
88.70%; UMM LGl 1012 1 5 52 48 DUEL 2 B4 A 7E
5~12, (5 DUBEIER 91.68%; Tl DAEMER
Po DUBU B4R AE 5~10, &7 TLBHIERY 86.71%; 7
Bl o TR Y EE B DR RO A e 5~11, oS
B 3EMY 93.73%.

2.2 SSR ¥RICE 7SN

BEMLBEI I A AL 42 XF SSR 514, 23 X514
RED 4 g b 2%, b 14 X5 7E 6 > LY
FEATERRE AR BT 280 (F 2). FIH 144025
P SSR FRic Akt 208 NEENIEF A, N,. Ne.
H,. H, 6551k 6~25. 2.472~12.946. 0.112~
0.994 F1 0.234~0.925, “FHI{E 510 149, 6.055.
0.462 1 0.736; PIC HY U [l 4 0.226~0.918, -1
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fHN0.711 (£ 4). 120 hpid 250G B &8>
0.5, MR ZBERRIC,

23 FLAEITERRHARNE R ST

JLGR R URFEAR (1 35t 15 Z A S 80N 3k 5 B
N, o CG BRI 5 A Z RS ECE 6 4
AR AR, CH BHAR) N, (8.286) FI N, (4.652)
e, FOBEIRM H, (0.518) fix &5, FT REIRIN H,
(0.710)F1 PIC (0.665) i /=i o FT A BEAR I Z B
B & &4 FT>CH>CT>FM>FO>CG, H 6 M #f ik
) PIC $JKF 0.5, FHHBE LSRR,

24 BEHEESURIEEERS

30> [ A A AH B (] a5t A A3 Ak AR R X AR
(Fy<0.05), Hrf FM 1 FT BEAAKIE] 43845 231k K F
&% (0.013 3), CG 5 3 MR ]y i A A5 B
(3815 734k (0.05<F4<0.15), H: CG Hl FO #EfA
) B 388 1% o AL 7K F fie 5 (0.081 4). [ N BE 1A CG
HICT FEAR MBS F b S8 1% 404k (36 6).

PR 5] P a5t £ AR RE RS R BE S AN 3R 7 R
6 /™ HHF A [B] 119 35 4% B 25 193 Bk 0.142~0.485, CG

HPE K FE2:2: 3290 sponsored by China Society of Fisheries



T &%

IKPA 4R, 2023, 47(6): 069606

1400 000 ¢
1200 000 —— Fifii3E  mononucleotide
< ~ 1000 000 | —— B3t dinucleotide
~ »
@% 800 000 |
I E 600 000 +
g g 400 000 |
200 000
0 ) L
6 10 14 18 22 26 30 34 38 42 46 50
BEXEIX
number of repeats
(a)
300 000 [
—— —HfJE  trinucleotide
2 250000 —— JUBH3E  tetranucleotide
& B 200000
G
ﬁ S 150000 |
(]
P E 100 000
= 2
L F
50 000 }
O n 7} Py 2-0-8. J
5 10 15 20 25 30 35
I IRBUIR
number of repeats
(b)
25000
—— FiffdE  pentanucleotide
& & 20000 —— ABilFE  hexanucleotide
)
I £ 15000 |
& ©°
B 8 10000
O
2
= F 5000
0 n 000 P . )
5 10 15 20 25 30 35
B REUIR
number of repeats
(©)

1 RN RERIENESE IS H
Fig. 1 Distribution of repeated numbers in the perfect

SSRs of L. vannamei

5 FO Ff AR i 1) 182 1 BE 25 538 (0.485), 38t % AH B
JE AL (0.616), CG #ERL E A 3 A HEAR 1938t 1%
PR AIXTAS; FT A FM (AR R B 5GIT (0.142),
AL AU fe 5 (0.868). 4l UPGMA X 6 A8
Ivi) 5 58 4 X 4 FLAR X IR RE AR DR A7 SR 3 (181 3), #%
HR5 WA, EAN FM BEHASE S FT B —3K,
5 FO R R—3Z, BJ5 5EMN CT BHEE N —K
¥ ENEACG S5 CH B A—,
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Fig. 2 The non-denatured polyacrylamide gel
electrophoresis of Lv09
1. marker PBR322, 2-7. CT, CG, CH, FO, FM and FT, respectively.

Fz4 141 SSRARCIEEZHEMESH
Tab.4 Genetic diversity parameters of 14 SSR markers
Shr AR W WE ZEMEER

Br shm s aAE Ko Gk
N, N, H, H, PIC

Lvol 12 3.260 0.655  0.695 0.655
Lv03 25 7.719 0.380  0.873 0.858
Lv09 16 5.689 0317  0.827 0.807
Lvi2 10 3.303 0.141 0234 0.226
Lvl8 9 3.788 0434 0442 0.406
Lv55 25 12.946 0.746  0.925 0.918
Lv99 11 4707 0271 0.790 0.759
Lv106 19 8.297 0.485  0.882 0.869
Lvl19 13 4783 0.994  0.793 0.765
Lv1291 6 2472 0.112 0597 0.547
Lv1292 11 2.763 0.441  0.640 0.593
Lv3201 22 10.850 0.689 0910 0.901
Lv3202 20 9.087 0.590  0.894 0.881
Lv1969 9 5.103 0210  0.808 0.776
FEME 14.857 6.055 0462  0.736 0.711

mean

25 FRBGFNEENES

AN TRVHE AR 1) 25 0 5 PR 22 S o A 4 SR A 1] 4 B
N, 6 LA BERT IR A o B[R] 4 5 31 AR 2k
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Tab.5 Genetic characteristics of six populations of L. vannamei

W L TEAE WM MR SRR gy oSG WHEG BW o mE e
populations  locus iﬁ iﬁ *;ﬁf *Ii}g ;I? populations  locus iﬁ iz& *ﬁfi *ﬁcx ;I?
CT LvOl 5 2748  0.600 0.647 0.588 FO Lv01 8 3.186  0.600 0.698 0.639
Lv03 11 5426 0250 0.831 0.796 Lv03 11 3586 0414 0.734 0.682
Lv09 9 4467  0.071 0.790 0.752 Lv09 8 3.000 0407 0.679 0.630
Lvi2 3 1249 0217 0.204 0.190 Lvi2 2 1268 0240 0216 0.189
Lvig8 3 1428 0345 0305 0.278 Lvis8 5 2199  0.621 0.555 0.490
Lv55 10 4986 0733 0.813 0.771 Lv55 11 5573 0.700 0.835 0.799
Lv99 7 3.698 0214 0.743 0.684 Lv99 5 3482 0241 0.725 0.658
Lv106 13 8237  0.519 0.895 0.868 Lv106 9 4860 0519 0.809 0.768
Lvl19 7 3766 1.000 0.747 0.695 Lvl19 7 2,995  1.000 0.677 0.617
Lv1291 5 2483 0.167 0.607 0.528 Lv1291 3 2393 0241 0592 0.495
Lvi292 4 2740 0467 0.646 0.572 Lv1292 6 2679 0567 0.637 0.556
Lv3201 14 8.909  0.714 0.904 0.877 Lv3201 17 10714  0.733  0.922 0.900
Lv3202 13 7.004  0.567 0.872 0.844 Lv3202 13 9.931  0.750 0.938 0.891
Lvl969 6 3.689 0333 0.754 0.694 Lv1969 5 3733 0214 0.759 0.688
FME 7.86 4345 0443  0.697 0.653 FHE 7.86 4257 0518 0.698 0.643
mean mean
CG LvOl 4 2,182 0931 0.551 0.442 FM Lv0l 5 3292 0.724 0.708 0.635
Lv03 5 1296  0.071 0233 0.219 Lv03 12 5.640  0.500 0.838 0.801
Lv09 5 2.835  0.120  0.660 0.580 Lv09 8 5061 0320 0.819 0.776
Lvi2 3 1210 0.188 0.179 0.166 Lvi2 4 1252 0.044 0206 0.195
Lvig8 3 1269  0.133 0215 0.199 Lvis8 4 1.684 0393 0414 0.371
Lv55 12 3913 0.767 0.757 0.711 Lv55 16 11762 0.552  0.931 0.909
Lv99 5 3155 0.179  0.696 0.627 Lv99 7 4585 0429 0.796 0.759
Lv106 5 3255 0433  0.705 0.639 Lv106 9 4333 0.500 0.784 0.739
Lv119 7 4358  0.967 0.784 0.737 Lv119 5 2785  1.000 0.652 0.580
Lv1291 4 2177 0.033  0.550 0.441 Lv1291 3 1.515  0.000 0.346 0.301
Lvi292 3 1.867 0200 0.472 0.383 Lv1292 7 3.014  0.621  0.680 0.640
Lv3201 15 7407  0.667 0.880 0.854 Lv3201 17 9.191  0.655 0.907 0.882
Lv3202 15 7317  0.667 0.878 0.852 Lv3202 6 3790  0.500 0.803 0.701
Lvi969 6 3478 0300 0.731 0.668 Lv1969 7 5769  0.000 0.855 0.804
SPHME 6.57 3266 0404 0.592 0.537 FHEIME 7.86 4.548 0445 0.696 0.650
mean mean
CH Lv0l 4 1.665  0.483  0.407 0.371 FT Lv0l 7 2.885  0.600 0.664 0.625
Lv03 8 4904 0517 0.810 0.768 Lv03 12 5391 0517 0.829 0.794
Lv09 10 7.153 0539  0.877 0.845 Lv09 7 3.000 0444  0.679 0.616
Lvi2 4 1228  0.120 0.189 0.178 Lvi2 5 1529  0.067 0.352 0.328
Lvig 5 2350  0.633 0.584 0.514 Lvig 5 1914 0483 0.486 0.432
Lv55 17 9.092  0.828 0.906 0.882 Lv55 13 10.012  0.897 0.916 0.891
Lv99 8 4506 0250 0.792 0.751 Lv99 6 3.633 0310 0.737 0.678
Lv106 9 4486 0370 0.792 0.752 Lv106 8 4082  0.567 0.768 0.727
Lv119 10 3719 1.000 0.744 0.702 Lvl19 7 2786 1.000  0.652 0.585
Lv1291 5 2273 0.133  0.570 0.513 Lv1291 5 2995 0.100 0.677 0.620
Lvi292 7 2539 0333 0616 0.537 Lvi292 4 2416 0467 0.596 0.545
Lv3201 12 8295  0.733  0.894 0.868 Lv3201 12 7.407  0.633  0.880 0.852
Lv3202 12 9.575  0.600 0911 0.886 Lv3202 10 7.127 0357  0.892 0.844
Lvi969 5 3347 0200 0.719 0.657 Lv1969 7 4900  0.191 0.815 0.766
FHME 829 4.652 0481 0.701 0.659 EHME 771 4291 0474 0.710 0.665
mean mean
https://www.china-fishery.cn HPE K FE2:2: 3290 sponsored by China Society of Fisheries



T &%

K7 2R, 2023, 47(6): 069606

R 6 JFLAEREREHARIEE LI
Tab. 6 Genetic differentiation index of six populations of

L. vannamei

IS

populations CT CG CH FO FM
CG 0.0610
CH 0.0306  0.0338
FO 0.0346  0.0814  0.0324
FM 0.0263  0.0693  0.0354  0.0294
FT 0.0334  0.0671  0.0239  0.0216  0.0133

=T FLAVEXTER R IE AR R — Bl IR R R S
Tab.7 Genetic identity and genetic distance of

different populations

p op?ﬁlﬁons CT CG CH FO FM FT
CT 0.685 0.790 0.779 0.805  0.779
CG 0.378 0.840 0.616  0.630  0.659
CH 0.236  0.174 0.775  0.751  0.810
FO 0.249 0485 0.255 0.807  0.835
FM 0217 0462 0287 0215 0.868
FT 0.250 0418 0211  0.180  0.142

T XML BTN —BUE, NI NSRS
Notes: The numbers above the diagonal line are genetic identities, and
the numbers below the diagonal line are genetic distances.
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Development of SSR markers from genomic data for Litopenaeus vannamei and
analysis of genetic diversity in different cultured populations

WANG Jiajia ', WANG Qiong ’, QIN Zhen', CHEN Yaohui ’, LI Jian'? LI Jitao ">

(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture and Rural Affairs,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Function Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China)

Abstract: Litopenaeus vannamei is a major cultured shrimp, accounting for 70% of the total output of mariculture
shrimp in China. Genetic improvement is an essential measure for improving the important economic traits in
shrimp aquaculture. Understanding the genetic diversity and population structure of different populations using
molecular markers is considered as a prerequisite for efficient germplasm exploitation and utilization to deploy
suitable breeding program for genetic improvement. Using the criteria of motif repeats, a total of 10 453 975
potential SSRs with a minimum of five repetitions were identified from the 1 663 588 777 bp genome sequence by
Perl script of MISA, which accounts for 18.56% of the total length of the genome sequence with a distribution
density of 6 589.25 loci/Mb. A total of 42 SSR primer pairs were randomly selected for validation, and 14 SSR
loci had allelic polymorphism. The genetic characteristics of three representative domestic populations including
Guihai No.l (CG), Haixingnong No.2 (CH) and Shandong population, and three foreign populations including
Ecuador No. 1 (FO), Ecuador No. 2 (FT) and Mexico (FM) were evaluated using 14 polymorphic microsatellite
markers. The results showed that 208 alleles were detected in six populations, the average allele number, average
expected heterozygosity, average observed heterozygosity and polymorphism information content were 14.9,
0.462, 0.736 and 0.741 1, respectively. The genetic diversity of six populations ranged from high to low: CH > FO >
FM > CT > FT > CG. There was medium genetic differentiation between the Guihai No.1 and three foreign popu-
lations. The analysis showed that Guihai No.1 and Haixingnong No.2 clustered into one branch, while Shandong
population and three foreign populations including Ecuador No. 1, Ecuador No. 2 and Mexico clustered into
another branch. In conclusion, the 14 polymorphic markers could be used as efficient markers to analyze the
genetic diversity of L. vannamei population, and the furthest distance was found between Guihai No. 1 and three
foreign populations. This study analyzed the genetic background of six important populations of L. vannamei,
which is of great significance to its development of breeding program.

Key words: Litopenaeus vannamei, culture population; genetic diversity; genome; microsatellite markers
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