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B XEZ EST-SSR Fr& B HE K EfE SN

o EmwEY E M OBRAE’
AEx® g om' gEw’

(1. WIFEAEDHL BN R EEIRE R K1 410127; 2. WIFRAL KSR B K1 410128;
3. MIVENIK = TAESS 51 4160005 4. fEEEKHET EI1 361013)

FE KR KA MISA 204447 6 % K4 (Babylonia lutosa) i K4l F @ T EE &, R8T,

M T4 FHEIRAF 16324 A SSR, HA 181 HEZ AT, RARNEHFAFARLAMTENES
HTBEALE NP ARE, 9, _BREREEZLTH AC/GT(70.58%)E Z K TN EEL 6 K HIM
F B4 KE N 12~20 bp # SSR fF 63.95%, KJZ A 21~25 bp #y SSR & 9.14%, RAKH-FHKZ
K 18.4 bp, MANLE I F 50 4 771 15| 4, @i AtAE 2 5 A R R MR AR (WP)DNA # R 34T
PCR ¥ ¥ fupfl, £RHKEF 23 NEAMAE, FHEEKEN 2~7 M%F, MELEEN)H
0.190~0.937, ME 4 JE(N,) 4 0.065~0.936, % A M L& E(PIC)N 0.061~0.777, H 4 MLE T
F 1R & vh 3 38 18 4% 7 7 (Hardy-Weinberg equilibrium, HWE) (P<0.05), i & 4 2K n 7x 74 2% (K (BP) %
T BN B R, B & BRI ERNFH N5 A 0.491 #1 0.544, F N, 251 K 0.477 #n
0.564, “F3 PIC 7] %7 0.541 1 0407, Fi &R 8, B AEBEKMRABELIFH 13 M9 ML
B A FILH B b3 BU(Fo) A 0.001~0.655, “F3#{E H 0.053 (0.05<F<0.15), & T H %
A b, BEARE B 3 R AE (Np) A 0.132~543.787, F3 % 4.450, WAL x5 & 4 0.892,
FUBRE Rt N, RFRERKYW, RAFE G & BEAHFRNEARENRE SH
M, EHERAWEERSY, FLMBANE SSR FFExTRARB B AR A4, Bk,
EHARRIF G THBEHEARTHEAEEE L,

KA RANIE; HF4; EST-SSR; fh %44

FESEE S917.4  XEAARIRED A XEHRS  2095-9869(2020)04-0117-08

7R A2 (Babylonia sp)si J& T H AR s Wy i I L 49 TR E VI AT AR R E B T BE AR R
PEEH . R RRIRJE(E A%, 1988), & 12 (B. areolata). V&7 X I (B. lutosa)fil &5 74 A< XU
FRACHZR | et | pa KBRS A T HHT R $AHT T3k (B. formosae) 3 Fi (KIS, 2004; BEFIHESE, 2004),
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TR AR RIS A T3 [ A A 2 PV B IX Bt A2
6 SIS PE RS2, YT vh B AR e USRS oat , 3% = F
FNBRCIFRETIRANIRMY AN TEE R+ 5%,
2015a; Ak W 45, 2015) . A T3R5 (R 45,
2015b), A TIEFEHOR (3R 145, 2015b) FIREA S 14
ZFEME AFLP 23 M (R R4S, 2014) 0 EHF9T .

fiij B85 &2 51| (Simple sequence repeats, SSR)X
PR DA DNA.| HRBRESE TS, —MBLL 1~ 6 1Mk
AT, AR R AT, BA
Bk EE . A0S LR %SRS (Powell et al,
1996) . Morgante % (1993 )i 1242 1 T35t £ Fl 4 #E A
TEARIEE . SRR e | SRR ED . e R
FEAL B A 5 PR A 26 7 T 9T . BT, SSR AR
F 4 NFIEK 4 SSR(Genomic SSR, gSSR)FIFE LT
5 k5% SSR(Expressed sequence tag SSR, EST-SSR)Hj
Fift o EST-SSR J W i) S 6 K (1 i 3R 4, 1T Ay o) 3
DRI T o] SE A T REMERRIC , BT LA e R I gt
fb. TR ZREN: . RARVER . DIREIE I RIS
T b 3 35 DR 2 2= Bt 5 4 T T AT B R A
EST-SSR Z 45 PEn] RE 53 NI g EAZAHE, Wik,
gSSR Aric HAT o =38 F 1 (Eujayl et al, 2002), #H—
AR 7 B2 AR AT LA X 4= J5 PR 21 3 Bl PN A 5 S AR A R
TSI w8 38 B Y, AR A I A 0 B sk A1 B e
(Simon et al, 2009), iX JyHfigF K 4 SSR pric iy H A&

P T G S W ARAT i (ELAY W] A B JR (Graham et al,

2010), FEFFR TAEE KRB —RMFEARC N E
[ TC&T 5 i (Sepiella japonica) (45 B4, 2018) . KY1.7]
% (Coilia ectenes)( T2 1 %, 2018). FiVLBk(Atrina
pectinata)(ZE 4B 4%, 2017), FL4NIE X EF(Litopenaeus
vannamei)(Z= 7= 745, 2017). ki Dl (Chlamys farreri)
(5KJTEASE, 2018; 5P RESE, 2018) ., B 1175 A 42 (Thais
luteostoma)(Z= & %5, 2015) R4 (Tegillarca granosa)
LA AF, 2013)45 KA sl v s o I & -0 T4
FRBERIB AL ZHE 0BT SSR drid . AR BRI A1
BRAE 53 AT U8 AR RUHE 7 3 2 5040 v 4 T B2 3 A R SR
AL, FIFTHE SSR AR ICX B A F AR 5 S BEAA 1)
WL Z R AT 48T, W R AR KRB T2 AR ic i I
e Kt FAE 5% B9 5 He A

1 #wREFE
1.1 ##

HFAE AR MURR [ AR VA AR, dE 62 HLo J¢f
SHRFASR IR TR ORISR IR T Fi7, 3 206 H,

12 Fix

1.2.1 AR R 4% 2098 ROR Y A8 MR e 5%
ZHECHE 2 PR IR AU AR ZH 2 A9 mRNA #E S IR A,
£ 1llumina HiSeq ™ 2000 & i il /77 & FJA5 19 %% 5%
2H B0 SO o
1.2.2 R A REEEE K20 SSR 89 7f i & 3] 4 ik it
A% AF MISA(Kanehisa et al, 2008) (http://pgre.
ipk-gatersleben.de/misa/) ¥ Jé 4 KR 4% 5% 41 1 Unigene
() cDNA JFFIEHETT SSR MR, BHESE. M
R/ ERE 10 RULE, WKV ER 6 UL,
3~6 ML R/DESE SRV L REEEMW 2/1MELZ
[ B EE B ANBER T 100 bp, BEHLBEIE EST-SSR ¥ 51,
Z: B [y et I U (KT 545, 2004) , FI R Primer
premier 5.0 7E 5 &7 PO 7 X THCT R Y3
519,
1.2.3 DNA #R HWIRARNIRE L, RITRERE
KIAE 20 DNA $i Bt G 52 e - KU S DNA
K DNA FI 1% B8 i I HL VKA T, —20°C AR AR5
SSR 43 MK 1 20 ul PCR 4 34 SO W AR ZR 4 34 5504024
94°CHiAEME 5 min; 94°CAEE 30's, Bk GR AR EE WL
7 3)30's,72°CHEAH 30 5,30 MG ; 72°CHEAH 5 min,
TE 4°CHEM T IRAF . 3R AT 8%728 1H: 5 VA s
FeBERC LUK, Ry, N T 5 il sk i
1.2.4 EST-SSR % #7 H PopGene 1.3.1(Yeh et al,
1997 AF 1B 54 458 v R BT (Effective numbers of
allele, N.). Wil 44 i (Observed heterozygosity, H,) .
(Expected heterozygosity, He) . T[] 36 X 3 (Nyy) o 5]
TE R (F) FRE RO 28 REL(F) o 7 0 281
(Polymorphis information content, PCI)>R AR 4131
B, Cervus 3.03 (Kalinowsk et al, 2007)4% {4118 14 il
TR AAAE S5 (Hardy-Weinberg equilibrium, HWE),

2 R

2.1 #FZArH EST-SSR 14

FIH MISA #1F%F Unigenes B cDNA FF 41 5
HhifiiE 1 kb LL_ERY Unigenes 4T SSR 40#r, F:fifi ik
F] 16324 > SSR AR E KGR 1), Je R RIRFE 5%
ZH SSR FhASERE, A 181 FhEE KM, KR
R B R 22 ok, FEEPERZTTRER
CHHRELZM S HREL, 505 SSR BHE
) 40.17% . 29.75%F1 15.27%, DU R & & M k%
HRREEEEL, 7095 0.76%F1 0.04%, KEHEL
T 5 MR E R o SSR FEHEA Y AR KR 5% S 4] P Y
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BT RN & AR A1 R 13.62%F11 6.86% , 144
350.78 kb HHEL 1 4> SSR. £ A & HoT i BT 22
FREFR2), W AC/GT BRIt “EHRERL M
70.58%, AGG/CCT 1 ACC/GGT & Koo/l k=

£ 1 RBHEXEZEiEFHD EST-SSRs EE X2 H

KA IR 2 1 22.60%H1 20.50%. M EEAK S A 4347 h
EMZBTREZIFIIUEL 6 IR 5 ILH.
KBk 12~20 bp A9 SSR 7 63.95%, KK 21~25 bp
) SSR 1 9.14%, EARMFH N 18.4 bp.

Tab.l Repeat number of EST-SSRs in B. lutosa transcriptome
GBS & KEL Repeat number B H i
Type of SSR 5 6 7 8 9 10 >12 Total  Ratio (%)
ﬁﬁﬁ%l%ie — — — — — — 2864 3658 6522 40.17
;ﬁﬁfifeg — 1937 1292 862 510 199 1 4830 29.75
Tzrfuﬁfftii;i? 1603 715 155 6 0 0 0 2479 15.27
ﬁfi;ﬁupffft%e 110 14 0 0 0 0 0 124 0.76
iﬁfﬁii 7 0 0 0 0 0 0 7 0.04
IRAHE SSR — — — — — — — 2272 14.00
BT Total 1720 2666 1447 868 510 199 2893 3659 16234 100.00
He il Ratio(%) 10.60 16.42 8.91 5.35 3.145 1.23 17.82 22.54 100.00 —
F2 Z#HZHEHBM=AZHEHE EST-SSRs FRIESE T 5 7 LLfl
Tab.2 Percentage of different motifs dinucleotide and trinucleotide EST-SSRs
e HU A Repeat number it Hef51
Type of SSR 5 6 7 8 9 10 11 12 Total Ratio (%)

AC/GT — 1345 898 648 353 147 18 0 3409 70.58
AG/CT — 378 275 152 108 43 11 1 968 20.02
AT/AT — 202 108 55 49 9 0 0 423 8.76
CG/CG — 12 11 7 0 0 0 0 30 0.63
AAC/GTT 248 95 16 0 0 0 0 0 359 14.49
AAG/CTT 140 56 11 1 0 0 0 0 208 8.40
AAT/ATT 61 27 8 0 0 0 0 0 96 3.88
ACC/GGT 310 158 39 1 0 0 0 0 508 20.50
ACG/CGT 51 34 6 1 0 0 0 0 92 3.72
ACT/AGT 20 7 1 0 0 0 0 28 1.13
AGC/CTG 234 119 35 1 0 0 0 0 389 15.70
AGG/CCT 376 155 29 0 0 0 0 0 560 22.60
ATC/ATG 126 59 8 0 0 0 0 0 193 7.79
CCG/CGG 37 5 3 1 0 0 0 0 46 1.86

B, BAT 23 AN ZBMERLEGR 3)0 23 ML SF7 HE
K 2~7 ARG, FH N, 8 3.5, FH N W 0.491,
S N, 0.477, SF¥ PIC 4 0.451, HWE k656
W, 4 AR B P (P<0.05) (3 4).

22 JEEESNESEN

BERLIZEIBCH R 50 2583519, a0 pe 2
AJe AR AR 62 HAMA DNA FEACHEFT PCR §34 Fil 3
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Tab.3 Information of EST-SSR primer in the B. lutosa
(¥ E1 519751 FAnEIEY gl B R
Locus Forward primer (5'~3") Reverse primer (5'~3") Annealing temperature (°C)
BO1 GCCAGTATTTGCCCAACAGT TGGAGGTGGTGGGGAGTGT 52
B02 GTGATGGATTACGAGACTGAT CTACCTGTCCGTCCCTTC 55
B03 GATGACCTACTGACCTCCTA AACCTTGACACCCTTTGC 55
B04 ACCCTCGCCACTAACTACCT GGCGTGGTCGTCGTTT 58
B05 TCCGACTCGCAACCTTCT ACCCGAATGTAACAACTAACC 58

B06 CCTGTGAGGTGAAGGTTGAC AACTGTTACGATAGGCAGCAAT 58
B07 CGCAGACGGCATGTTATCCT TTCTCTCCTCCATCTATGCTGTG 58
B08 CTGAATGATACACCCTGACAA AGTAAGTAGCTCAGGGTAAGATT 58
B09 ACTGACGATGACAAGACAAT CACTGGACCCTTCGTTAGAT 58
B10 TAAGTGGATAAAGTAAAGGAGCA GTGGAGAACAAGTCCAAGTCAT 58
B11 TGCGGAATGCAGCCACTCT CTCACAACCTCCTGGTCTCGG 58
B12 AGTGCTAATATCTTCACCGTTG TGGAGCCACTGACAGGACTA 58
B13 TACAGATATAACTACATGGTGGAGA TATGTATGAAAGCAGCACCAAT 58
B14 AACATTTGGTCCAGATTGCG GAATTCACGGAGGAGCAGC 58
B15 GTTTTGCAGATCGATCACGT AATCAACCAGCACCAGAGAGT 58
B16 CAACCCAACATCAAGACCAT GCGTGGCGAGCTATGACAT 58
B17 TGTGCTCCGCCTCTATGTT GGGCGAACAGAACGAATG 58
B18 AAGACTCACCGTGTGACAGTAT ACACTGCCGCTGACTTGAC 58
B19 GCTTGCCGTTCGTTCTGT TGCCTGGAGGAGAGTGTTGT 58
B20 CTTGCTCTTTCTGTGCTATCGTT TCAGAGTAACAGAGAGACCTTTCAA 58
B21 GTGAAGAGGTATGTCGTTATGA ATGACGACGAGTAAATGTGCT 58
B22 GAGATGGAAAATGGAGTGACAGA CTGTACAAATAGGTCCAGGTGC 58
B23 GCAGCACCACGCAGACAAT GACGGACTCTGATTGGCTGAT 58

2.3 BFARMFSFEBEEESHN

FIIF 23 D228V S35 HT I AR KRBT A B AR 5%
FEREAAL ZREVEGE 4), 250K, A4 A H.
54 0.190~0.937, H, } 0.065~0.936, PIC H 0.061~
0777, v, 9 MR D EM SRS ELEE
(PIC>0.5), 11 M7 s 3R 300 H 2 28 1%(0.5>P1C>0.25),
3 AN RN AR E £ 5 M (PIC<0.25) . FF A LA
Ne(0.183~0.979)F1 No(0.130~0.980) 1) V-S4 41 & T B 4
FER, 1H PIC(0.020~0.787) B F- I {E AR T BF A= BEAA
SPSS ZAHTHEIART] No. N, Fil Fi 25 5 i 3(P<0.05), PIC
255 ((P<0.01) o FRIFHFIAR S BE 22 A7 R IR EE
LML A T A S A o 2E SRR AREAS A AS
F| B05. B08. B12. B15. B16 Fl B20 {7 & v R4 {7
FEH R B BAERERMREEE R 2R
~0.214~0.377 F1-0.130~0.129, BHAL F FRMEE KT
0, TERFAEREAERHARSRARAAT, (5 F<0 1535
A 13 45F19 A~ HWE AR50 o, B AR BRI 558
TERAY I 4 ASF 9 M7 A5 I 25 -4

2.4 BFEBEMEEBEEEES K

Popgene 73BT B A= T4 55 G A 1] 1) 457 5B AL
{E(Nm) A 0.132~543.787(F% 4), 14 Ny, N 4.450, 15
X 2 AR B35 A A IS o RIS, 3t A A A 2
(Fs)M 0.001~0.655(5% 4), F3¥ Fy ok 0.053, J& Tisifl
I H45(0.05<F<0.15), Popgene 73 AT B ERHA 5750
PRI PR [H] T34 A 0.892 (Yeh et al, 1997),

3 itig
3.1 #FAd EST-SSR 4%

A [ 40 b 2 SR 20 B8R T v A TR e AT B AR A
TEES . ARG T IR NIREL S SSR 1947
AR HOT RS . B AR XA SSR H & Ik
JOKE, "R EILICT AC/GT 15 70.58.%, X5
HAtk = sh#¥dh AC/GT B e —E (R4S, 2013),
SRR EIEC S B 15.27%, Hd, CCG/CGG &
BT R, X5 B T R I
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%4 CRZFXIZ 23 A EST-SSR i = 8957 4 BHAFIFR A BHIRIR M B #1040
Tab.4 Genetic diversity of wild and breeding populations in B. lutosa at 23 EST-SSR loci

o7 5, 4 BER WP wild population FEFETEAK BP breeding population E N
Locus N, H, H, HWE PIC F, N, H, H HWE PIC F ) "
B-01 2 0.936 0.937 1.000 0.061 -0.033 2 0.979 0.979 1.000 0.020 -0.011 0.006 43.524
B-02 7  0.066 0.223 0.009 0.737 -0.214 7 0.302 0.293 0.022 0.676 0.011 0.014 17.941
B-03 3 0259 0356 0.117 0.563 -0.161 3 0.552 0.419 0.000 0.484 0.227 0.015 16.485
B-04 5 0.145 0.241 0.677 0.712 -0.136 5 0.271 0.269 0.000 0.678 0.001 0.048 4.9386
B-05 6 0410 0.355 0.066 0.587 0.108 5 0.385 0.349 0.220 0.597 0.053 0.001 216.914
B-06 2 0.7107 0.727 1.000 0.234 -0.073 2 0.719 0.750 0.085 0.218 -0.129 0.001 543.787
B-07 5 0.532 0.548 0.700 0422 -0.043 5 0.573 0.591 0.543 0.382 -0.048 0.001 261.297
B-08 4 0468 0476 0.904 0466 -0.023 4 0.469 0.545 0.000 0.416 -0.171 0.008  30.280
B-09 3 0472 0.560 0.203 0.341 0.203 3 0.563 0.538 0.631 0.360 0.051 0.014 17.462
B-10 3 0.630 0.640 0.761 0.320 -0.039 3 0.714 0.711  0.793 0.258 0.006 0.003  91.502
B-11 3 0403 0.463 0.670 0.444 -0.120 3 0.552 0.597 0.001 0.354 -0.114 0.045 5.292
B-12 3 0.500 0.454 0.243 0.483 0.077 4 0.542 0.502 0.084 0.437 0.078 0.145 1.472
B-13 7 0.081 0.190 0.086 0.777 -0.145 7 0.130 0.183 0.007 0.787 -0.068 0.005  48.734
B-14 2 0.548 0.530 0.790 0.358 0.032 2 0.776 0.793  0.4801 0.186 -0.082 0.087 2.615
B-15 5 0361 0304 0.0170 0.630 0.101 4 0.589 0.278 0.000 0.633 0.429 0.005 49.298
B-16 5 0.119 0.256 0.011 0.690 -0.103 4 0.443 0.385 0.043 0.564 0.092 0.039 6.251
B-17 3 0.726 0.728 0.800 0.250 -0.017 3 0.823 0.818 0.253 0.172 0.026 0.005  50.996
B-18 2 0.516 0.585 0.230 0.327 -0.174 2 0.656 0.635 0.437 0.298 0.057 0.003 75.398
B-19 4 0403 0317 0.1730 0.617 0.119 4 0.418 0.323 0.109 0.613 0.136 0.001 161.782
B-20 3 0.519 0.542 0.7720 0.351  0.201 2 0.448 0.510 0.024 0.365 -0.130 0.006  38.700
B-21 3  0.661 0.605 0.0585 0.352 0.135 3 0.672 0.673  0.955 0.293 -0.005 0.002 103.480
B-22 3  0.613 0.374 0.000 0.541 0377 3 0.625 0.619 0.322 0.332 0.013 0.102 2.188
B-23 3 0903 0.877 0.217 0.116 0204 3 0.766 0.751  0.556 0.230 0.058 0.655 0.132

-4 Mean 3.5 0.477 0.491 0.4130 0.451 0.012 3.6 0.564 0.544 0.285 0.407 0.021 0.053 4.450

ft) CCG/CGG T ARM(Toth et al, 2000). Schlottere
SE(1992)HE M s T2 1 B2 PR 7E 52 il R v ) 98 3
B2 W 1 A TR AN AR A (BRK 25 ) HE 52 T AR 15 BR R
£ . Schlotterer(2000)IA A, SSR A o5 1) 4% S5 451 4 5
JCHE R BUAAE—E IR, IR WA Z , SSR /™~
AR ST REMER K . Temnykh %5(2001)iE— 015
FW, SSR KR EmHZEERMMEZERNER,
AT, Yo AR XUBR I it 28 LR BT 25 e ol T R R 2
KERGF S AGAE 12~25 bp Z[A], HEWZ5Z 35k 2R
TEFEIY I 500

3.2 EST-SSR HERFREBHEMFEAEIHES

XA S B A AR T SR B AR AR 1) 07 5845 0 2 ot
o, S8R EIR, BHERHAZR A T RI(F<0, %
AT Tt R R LWIRAEREHA L 4 DS, 57
SHRFRA 6 AL sl Kl 21 55 7 e G, X T BS54

HIF 5 1 BORE A R0 /0 e SRR A A B R A SR AR R A
NI FRRERAT OG0 H, Il He & B Is A% Z Rk
KV 2R AR, FRAATEA T 4 H M H B2E T
SPLERER, HEDE A H AT SR A A 7R A AR SR
% T BT TR AR A ) 5t A 2 ek S A AR

RAERBEFEBHEMAEHERESHEESE
ot

HF A BER RN R RBEAR ] Fy oA 0.053 (0.05<Fy<
0.15), utMlmfesrferhds, (A mil e s
(0<F4<0.05)7KF- o HEPRI L (Nin) 2 FE PN — D Fi e 21 5
— DAL o TEPIIER A7 25 F- 2 5 R 3 (Nw)
4.450(Ny,>4) , 72 B S [ 3th BRI (A S AR ol B ] ) 35 PR 28
WIS o

ARBFGEH, Ve AR RUBR S 5 B R 1) a4 M v dl 3
fIX T WP A K, X 5 o [B B X IF (Fenner openaeus
chinensis)( £ %= 4§, 2018) . I ff1 (Ctenopharyngodon

33
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idellus)(£ 7k [A1 %, 2018) . K& ffi (Larimichthys crocea)
(B Z84, 2010). %% (Siniperca chuatsi)(4 fif 145,
2013)7K 7= Bl 4 57 58 FF A BL P AR T AR ast £ 22 M AIG B
FEAE B, IR AT B8R H i 57 5 e 7 WUIR B o8
A B Sk PR RN AR 18], PSR 6B, AHFSE T IT
K SSR HAKmM LM, TRtk g
s fe 2R, A2 %E NmE.

SSR AR ic 7E 7K A= A5 ¥ 2 [i] 3 F 1 44 i (BK 3 5
2010; XI4HSE, 2007), SSR G VEEIAE ) Fh 2 [H]
WG B R, SEM A SRS, WA
FI T LB B A = 9T o AR 5% T 2 1 8 2R XU B
EST-SSR #ric X e 4= KR ) o % 2R 43 A IR st 1%
SERGOTHT . PRTERA EE | B FE O AR VA AN 4 Bl
BRI 7 T A R E L

& % x #
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Development and Genetic Diversity Analysis of Babylonia lutosa
with EST-SSR Markers
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Abstract Babylonia lutosa is a marine shellfish that has high economic values. In recent decades, the
natural resource of B. lutosa has declined due to the environment destruction and overfishing. To further
understand the level of genetic diversity and population genetic structure of B. lutosa, we have evaluated
the information characteristics of B. lutosa’s microsatellites, after obtaining transcriptome sequences using
MISA software. The results show that a total of 16342 microsatellites and 181 nucleotide repeat motifs
were identified. Different types of repeat microsatellites had considerably different distribution
characteristics. Mononucleotide and dinucleotide microsatellite repeating units were the most abundant in
the B. lutosa transcriptome, in which 6 repeats of AC/GT (70.58%) were the dominant repeating
dinucleotide units. The length of the dominant repeating units was 12~20 bp (63.95%) and 21~25 bp
(9.14%), respectively, and the average length was 18.4 bp. Among the 50 designed primer pairs, 23
proved to be polymorphic microsatellite markers in the B. lutosa wild populations (WP). The results
showed that the allele number of these microsatellites ranged from 2 to 7. The expected heterozygosity
(He) and observed heterozygosity (H,) ranged from 0.190 to 0.937, and 0.065 to 0.936, respectively. The
polymorphism information content (PIC) ranged from 0.061 to 0.777. The H. values of the WP and
breeding population (BP) were 0.491 and 0.544, respectively. The H, values of the WP and BP
populations were 0.477 and 0.564, respectively. The PIC values for WP and BP were 0.541 and 0.407,
respectively. There were 13 population loci that were heterozygote excesses in WP, and 13 population
loci in BP. The genetic differentiation index (Fg) ranged from 0.001 to 0.655, with an average value of
0.053 (0.05<F<0.15), and the gene flow value (N,,) ranged from 0.132 to 543.787, with an average value
of 4.450. The genetic distance between the WP and BP was 0.892, which indicated that the two
populations had little genetic differentiation. The results above show that the BP still has high genetic
diversity after selection, and that it could still potentially be used as breeding material. The EST-SSR in
this study will facilitate further studies on the population genetic structure, genetic mapping, evaluation
artificial releasing and molecular assisted breeding of B. lutosa.
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