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R 435145 R (genotyping-by-sequencing, GBS)!',
TERE R ZHOKF-IT & SNPFRIC, 2B RS AL 4R AE,
LA T 0 7 B FMERA M . GBS 2 T8 AR
e A ) A TR A S R A A AT B R, e B o
PN Uil o 5 DR 2H R AT YD, Y 0 B AR A R
K= % RS SNP fnid, Bt JLHnER EE
TP~ SNP dric AT A4 AE 43 #r . HAl, GBS
HORCAEBAGFOESE . AL R 5T 265 28 55 40
sz T

AHEFEHFIH GBS BEARX L T BN 1Y 5
ANFEIRIEIR F SRR IR AT I8 4% 2 HEE RN s A5 51k
WE, DAHE R ISR 2 B WA i it A% 2 HE oK
SERNFRRE AL AL R AE, AL TR R AR SR
TE A FIRAP F B AR

1 MR57FE

1.1 HmXE

AHFFE T 2016 4F 9—10 A FiL 748 B UT
R AT I IRIR B AR S (18] 1), AL4E 5 A RAEHE
&: C1-DG BERRU TR 2 39.78°N, 123.56°E).,
C2-GZ FHARGEM T 40.12°N, 121.99°F).,
C3-WF #ER(EL B JE T i 10 39.78°N, 121.49°E)
C4-ZH FEHAREM U : 39.71°N, 123.27°E).

40.90°N . T4
OB C5-1Z Liaoning Province
Hebei Province
40.10°N C2-GZ e
C3-WFe .
g . C1-DG
oN C4-ZH
3947°N Bohai Sea #
Yellow Sea
119.86°E 121.43°E 122.73°E 123.74°E

BT LT BT 7 5 D HE IRIB R AE il R A b A
C1-DG AR RFEREA, C2-GZ Ay s Ml iy
SRAERER, C3-WF 4 BU3 I T i 1 RAEREA, C4-ZH
JET TV R SR BEREAR, C5-IZ g B M TV 12 SR AR
Fig. 1 Sampling locations of the five
Umbonium thomasi populations along the Yellow
Sea and Bohai Sea in Liaoning Province
C1-DG indicates the population from Donggang coast;
C2-GZ indicates the population from Gaizhou coast; C3-WF
indicates the population from Wafangdian coast; C4-ZH indi-
cates the population from Zhuanghe coast; C5-JZ
indicates the population from Jinzhou coast.

C5-1Z BERCERNTH T 2. 40.89°N, 121.20°E), X
IR N T RS o A BEARBE LI 30
AR, BUR TR LT 95% B, i [alil
T MK TR 5T B AR A 25 -

1.2 KWHE

1.2.1 DNA RERE5EE FIHIME TS Y4 Lk
PR 21 46 B0 & CR AR A= 4k, b)) 32 BOZ LA
HA R I A DNA, 24ifb)5 1 DNA F 255
VR FC FEL K ASE I AT OD60/ODago Al A4 o FH T
A B 57 2R WA i AT G AN S X 58 45 A it i
NS BT Ay SRR B o 101114 A0 oL NI 4 T
IS 99 K AN 23 W fnb B AIG SNP 3R BUK - 1y i £
T, ¥4 1& DNA #1785 mIRAE, BB
4~5 MRS DNA KE AT 5 22530 o R R A 44
PV Hind T11+Bfa I Xf 43k H 4] DNA #1758 4
B DT, [Wlcdl A R B K B 220~450 bp. 4% MR
Double Digest Genotyping-by-Sequencing (dd-GBS)
T TR

1.2.2 MFEFMEHEFRE KA llumina Hiseq2000
5, X dd-GBS SCESEATINR, WF 7 = BOR
Uit M ¥ (paired-end, 2x150 bp). XFE 4G T HLEHE
(raw data) 17 B0HE () B #E U8, B AR AEAn T
(DB i PEAl . A FastQC X3k it i 4347
base content 434 . GC content 4375 Fl1 /5 51 -4 Ji
AT EAT R, B DR AR o R AL O B BEOK
Q) EEFYIA AR 27 B BUSCK S reads A read-1
(1 5% 6 bp AEREYIL 4T 5 TGCAG 5 read-2
(4 5" 3T 4 bp AEREVIALKUFF CGG, WELBRIZM
A reads; (3)Heki5HeLBR: K AdapterRemoval
B (version 2) 22 Fk 3 v Sk 15 4L,

1.3 it

1.3.1 #REBE X TEORE BT R Y T
51, FIH stacks A Y estacks F2 5 X5 &
reads TR B S E-m 4), BRFEHFE—4
stack 103 1 ANEGYIN &, FROM 1 MR%E . X RE—
AN G O BR 2 B L R AT S, MR S
ALK

1.3.2 SNP #&ill FIH cstacks FJ7 4 BT A FE
bR A, RIS EHR%M catalog consensus
JFHN (S E - 2), FIH sstacks FJFH A
i PR 28791 5 catalog consensus J7 517547 HLXT o
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5% )5 F FH populations 2 12 U8 I -4 th B+ i 19
SNP i s (S8 E-p 1; -1 0.50),

133 BEEEFESH FIA stacks B
populations F2 7 HE1 TREIA 15245347 o Al FH PHYLIP
BAF R NI F1 UPGMA 58 544 22 37E AL A% (P-distance;
bootstrap: 1000). F|F GCTA #AF#E47 £/ 55
Bt (principal component analysis, PCA)(MAF =
0.05). FI H structure FAFFEATHF AR AL S5 14 534 o

2 HRESH

2.1 EAh#E

GBS W7 245 20 7 Z4l 39.30 Gb, H
Q20>93%, Q30>83%. LKk it ks, 1355
JEifE reads 271640516 2k, s 4kdE 33.03 Gb,
SRR RE S B R 1.38 Gb, TR S 5Ol i i

R EAE AT 2 (58 1). Reads REF1HHR%
3£ 9919784 A, FIHMIFIRIE 16.7, FrZEFI4
Fexf i e A5 3] SNP £ 45 1315987 4,
22 BEEMESHEN

RIESF A SNP {745, Xt 5 A FCIRIBIRREA
NI 2% B (Ho) . W26 4 B (OH) . B &
JE(He) . R4S FE(BH) . TR 2 (P) A
I 28 R B(Fis) - AT 4387, DA TPA AN [ 3 A4 11
LR, G5, 5 N FCER AR (X L)
RETEN 0.0851~0.1161, HIHZAE N 0.1424~
0.1627, MIM&AEEFE A 0.8839~0.9149, WiHAI4
&R 0.8373~0.8576(F 2), 5 T [CH MR BEAA A WL
WG YR TN BEREE . 75 5 DR,
C4-ZH BERMIZ4 6 B THRAK, 4if BT
KT, FBAZT IR 2R 5 BRI,

F1 RERHERITIIREREER

Tab. 1 Data statistics after quality control and clustering tags

FE i gl e BT 9 /% PERTERE o T B /Yo bR R
sample read high quality read total base high quality base tag num. coverage
C1-DG-1 13038318 94.11 1772618609 89.48 418071 23.73
C1-DG-2 13905642 93.29 1882475694 88.32 550912 17.46
C1-DG-3 9069032 94.88 1238367546 90.60 386637 16.94
C1-DG-4 13487640 92.98 1824162075 87.93 536371 17.55
C1-DG-5 12393624 93.35 1676977749 88.33 445994 20.51
C2-GZ-1 13643124 93.82 1852949028 89.11 596854 15.51
C2-GZ-2 11978036 93.60 1625890111 88.85 484399 17.50
C2-GZ-3 9784692 94.04 1329368823 89.35 436604 15.68
C2-GZ-4 14572142 93.40 1974148628 88.48 559195 18.69
C2-GZ-5 14264206 92.59 1922328250 87.26 532801 18.96
C3-WF-1 10545552 91.15 1337270646 80.83 406230 15.67
C3-WF-2 11733070 90.41 1476043792 79.54 431070 15.89
C3-WF-3 12272160 91.44 1558704202 81.22 459318 16.61
C3-WF-4 9574950 90.81 1209755829 80.24 367447 14.66
C3-WF-5 10615220 90.12 1328766429 78.88 376806 15.48
C4-ZH-1 10303272 90.57 1298048830 79.79 410489 14.08
C4-ZH-2 10149512 90.78 1281786514 80.17 362863 17.18
C4-ZH-3 9659972 91.36 1227885416 81.21 364511 15.10
C4-ZH-4 10324052 91.04 1307917890 80.65 393717 15.18
C4-ZH-5 10080128 90.22 1265406556 79.20 355725 16.26
C5-JZ-1 9087530 91.19 1153386704 80.94 348463 14.76
C5-J2-2 9199054 90.25 1153380259 79.13 342294 14.42
C5-JZ-3 9858384 91.16 1247714111 80.69 366304 15.68
C5-1Z-4 12101204 90.52 1520792206 79.55 404780 17.29

H: C1-DG AR TR RS, C2-GZ A m M T A REEFEIR, C3-WF 4 BL 5 b T W i SR BRI, C4-ZH f =00 T3 U 1 SR BRI,

C5-1Z M8 M7 U e RAE R

Note: C1-DG indicates the population from Donggang coast; C2-GZ indicates the population from Gaizhou coast; C3-WF indicates the
population from Wafangdian coast; C4-ZH indicates the population from Zhuanghe coast; C5-JZ indicates the population from Jinzhou coast.
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Tab. 2 Genetic diversity of five Umbonium thomas populations along the Yellow Sea and Bohai Sea in Liaoning Province

#EK population  WLZR G R H,  WNZEAEE OH ARG H, WS44G EH AT IR ZHENE P EAE RELF
C1-DG 0.1089 0.8911 0.1511 0.8489 0.1763 0.1359
C2-GZ 0.1161 0.8839 0.1627 0.8373 0.1900 0.1487
C3-WF 0.1049 0.8951 0.1424 0.8576 0.1665 0.1235
C4-ZH 0.0851 0.9149 0.1445 0.8555 0.1689 0.1687
C5-1Z 0.1150 0.8850 0.1534 0.8466 0.1937 0.1302

TE: C1-DG N AR UE i 7 R AERENR, C2-GZ a5 N i 7 R AEREIAR, C3-WF S TUBs I i i 7 SRR, C4-ZH Jy i i i 17 SR AR A A,

C5-JZ FyH N T oY SR AR AR

Note: C1-DG indicates the population from Donggang coast; C2-GZ indicates the population from Gaizhou coast; C3-WF indicates the
population from Wafangdian coast; C4-ZH indicates the population from Zhuanghe coast; C5-JZ indicates the population from Jinzhou coast.

BEIART 28 RELE S M BER T i . C2-GZ Ml C5-JZ
BRI Z2 G ELE 5 DA TR KT, 4ih
JE AL T BRI o
2.3 BfEfHk

h T WESE 5 ASFE IR IR BEAR 1 3545 o0 L AR B,
ATE S AT T R0 (8 2), 25K IERA
SRR G PR GE T 22 D B B K LA AR, R 20 B i
RA—Ab, K& LR, 3 TR A B
PRI 35t A5 A Ak B (Fe), AP AL 5 MBI

X
04
X
02
oo of &
i 8 X
F 3 X
g g -02f .
i o
o
—041 ° C1-DG
C2-GZ
C3-WF
0.6 x C4-ZH
& C5-1Z
1 1 1 ° 1 1 1 1 1

-06 -04 -02 0 02 04 06 08
FRET R

eigenvector 1
K2 AT TR 5 D FCIRERMREF AR Y oA
C1-DG N ZRHE T RAEREA, C2-GZ Jy F I T i 17 RALRE
A, C3-WF SH U 53 Jh T 7 R AEREIAR, C4-ZH b W T T
RIEREAR, C5-JZ DB M Tl i Fe SRAEREIA.

Fig.2 Principal component analysis of the five Umboniumthomasi
populations along the Yellow Sea and Bohai Sea in Liaoning Province
C1-DG indicates the population from Donggang coast;

C2-GZ indicates the population from Gaizhou coast; C3-WF
indicates the population from Wafangdian coast; C4-ZH indi-

cates the population from Zhuanghe coast; C5-JZ
indicates the population from Jinzhou coast.

FEARE IR A k8 B0 0.0933~0.1183(F 3),
Hirpr C5-17 BEMAS HoAt 4 ARG 48 B ik
TAHX R KE, 5 0.1129~0.1183, £ (Ny)<
2, C2-GZ F1 C3-WF BER I 43 1b H8 £ i 1K (0.0933~
0.1183). L& RS R G HEAA 1 73 AT b Sy —
B, H 5z #Hik#am TR A —X, C2-GZ Al
C3-WF B TR —E(E 3). N T HRiELL
SR, AT T RHMARB G A AT (R 4), 4
K, 5 AFEICIBIBBE R T DL I 1o o3 5 A0 A,
Hrp C1-DG. C2-GZ. C3-WF Fl C4-ZH #iA 2 |8]
AR, 1 C5-1Z FEARIN 5 Hift 4 4~
TRIEIBEIT

x3 UTEDELE S MERIEE
BARRES U SERER
Tab. 3 Genetic differentiations and gene flow
of the five Umbonium thomasi populations along the
Yellow Sea and Bohai Sea in Liaoning Province

BE{K population C1-DG  C2-GZ C3-WF C4-ZH C5-JZ

C1-DG / 0.0995 0.1060 0.1030 0.1170
C2-GZ 2.26 / 0.0933  0.0984 0.1160
C3-WF 211 243 / 0.1020 0.1183
C4-ZH 2.18 2.29 2.20 / 0.1129
Cs5-1Z 1.89 191 1.87 1.90 /

TE: A7 B IE B st AL AL IR EU (P, 7 T B0 RHA SR
HHEH I (NG). C1-DG R TTIHT RAERRE, C2-GZ MM
TR SRAERER, C3-WF 9 TL 57 il e SR FERE (A, C4-ZH 2 3]
T R RAFEREAAR, C5-Z R M TH T 2 SRR

Note: The right upper values denote gene differentiation coefficient
(Fs); the left lower values in italic denote gene flow (N,). C1-DG
indicates the population from Donggang coast; C2-GZ indicates the
population from Gaizhou coast; C3-WF indicates the population
from Wafangdian coast; C4-ZH indicates the population from
Zhuanghe coast; C5-JZ indicates the population from Jinzhou coast.
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81 C1-DG-1
ﬁ‘E C1-DG-3
94 C1-DG-2
39 C1-DG-4
40 C4-ZH-1
88 C5-JZ-1
100 — C5-1Z-2
59 (C5-17-4 C1-DG C2-GZ C3-WF C4-ZH C5-JZ
oy 4 LSRN S A-HE ORI VRO 545 M 40T
0 s 2622 C1-DG W ARHE T AR RE(, C2-GZ Jly i i 1 R E R
WEC&WF'I R, C3-WF J FLP3 W T 7 RAEREAR, C4-ZH D FEin i i /7
oo SREEREIK, C5-9Z i M T SRR,
C4-ZH-3 Fig. 4 Genetic structure analysis of the five
27 C4-7ZH-2 Umbonium thomasi populations along the Yellow
43 C5-1Z-3 Sea and Bohai Sea in Liaoning Province
C2-GZ-3 C1-DG indicates the population from Donggang coast;
58 C2-GZ-4 C2-GZ indicates the population from Gaizhou coast; C3-WF
35 C3-WF-3 indicates the population from Wafangdian coast; C4-ZH indi-
67 C2-GZ-5 cates the population from Zhuanghe coast; C5-JZ
50 C3-WF-4 indicates the population from Jinzhou coast.
— C4-ZH-4

21— c4.74-5 N e 5 -
T UL iR Ae b os 45 5 & B, TEASHF 5T
B3 T R S /S HCICRRE PR i RS (bt - e .

Hog A g 7 ~ > Yy 2
CI-DG A RBEREIR, Co-Gz M spepe 10 5 TIEICIRERBRIRI, CS-UZ RE IO ficy LR
[, C3-WF J LB I s AR RERE R, ca-zn pewairy e Ko BRI, FRATRIAIBTA SNP A7 o B 25 /58 2%

SRAEREVR, CS-1Z o fi M i o 152 SRR RE O BUTEA R A b (8 S X SNP R AT T e, 4R
Fig.3 Phylogenetic tree of the samples from the five ZH Ao > EN=Y % pr
Umbonium thomasi populations along the Yellow T 17 34 CS-JZ BRI KR 51 SNP {37 (%‘:2 4. &
Sea and Bohai Sea in Liaoning Province fITAE C5-1Z FEAR T Y 28 7 L DR Y Fr 9] 14 = 75%,

C1-DG indicates the population from Donggang coast; C2-GZ N s 7 ; o -
indicates the population from Gaizhou coast; C3-WF indicates A AR P S AR RE B LE 1 < 25%., 3% 3

the population from Wafangdian coast; C4-ZH indicates the /I\ SNP {jllﬁﬂ [)/L'f/]fﬂ\j C5-1Z ﬂiﬁi E/f] fl%?ﬁ SNP, ﬁﬁ
population from Zhuanghe coast; C5-JZ indicates the A - Ny TR e
population from Jinzhou coast. T4 E*{"EEIE'Q’% E/‘Jﬁﬁilﬁ/ﬁgﬁﬁ‘ °©

*4 UTHEDSEFERIBIZE C5-JZ BRMFFET SNP #Ri
Tab. 4 SNP markers for Umbonium thomasi C5-JZ populatios along the Yellow Sea and Bohai Sea in Liaoning Province

45 ID & position SNP J¥51(5'-3") reads (5'-3") 5% primer
617713 69 C/T  GATATTAAGAATTGGAAGTTGTCAACCCCTTCTATAGAGTG GGAAGTTGTCAACCCCTTCTA

AGAGTGAAATGGGGTTTAGCACCGCTTTCAAGAATATTTC /TTGGTCACCACTCCGTGAT
ACTTAAATCACGGAGTGGTGACCAAAGTCACCAAAAGAG
AGTGGATAGACCACGTAAA

307595 75 T/C AAATATCAAGAAATGTGCATCAAAGCATCGGAGAGAAAAT AAATGTGCATCAAAGCATCG
TGCTTTTGAAAGATGATGTGACTTTTATTCAGCTTTAAAGT  /cTCCGTTGCAGTTTCAGACA
AGCCATTTTGTCTGAAACTGCAACGGAGATTTCTAAAGCA
ATAGCTGGCATTCACAAG

567468 73 T/C TCGAAATGAACAGACCGTATGATAACTTAATTTCAGCTAAC CTCGGGTTATTGAGGACATTG
TCGGGTTATTGAGGACATTGTTAATTTTGGTTTTAAAACAA  /CTGTCGCTCGGGAAATTAAC
GAGTCGGAATGCAGTGGACCCTTTCAAGTTAATTTCCCGA
GCGACAGGAATATATTG

e “Yi5 7 catalog JPHIIY ID 45 “fi 7 SNP JIT7E catalog J7 41 (W A7 8 ; “SNP” 1% A1 & SNP 19 ¥ A= /58 A AU (1) SNP H3 Al <)y
H) &% Bt catalog reads JF 51 “i | #) & 4F %HZ SNP A s BT THE51 9. BT e A9 3 4~ SNP AR 4E CS-JZ FEVR v ) 2848 3 K 70 1L i) = 75%,
T 75 LA R A v 5 708 35k PR IR L 401 24 < 25%. C5-0Z g B M T 7% F SRAR TER.

Note: “ID” indicates the ID of catalog read. “Position” indicates the position of SNP in the catalog sequence. “SNP” indicates the
wild-type/mutant-type of SNP. “Reads” indicates the sequence of catalog read. “Primer” indicates the primers for the SNP amplification using
PCR. The ratios of mutant-type/wild-type for all three SNPs in C5-JZ population and =75%, while they are all <25% in the other four
populations. C5-JZ represents the population from Jinzhou coast.
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3 itig

3.1 ETF GBS AR ITYFEEIFES

B RREIT 5T 3 ZEALHE 1815 2 1R 5 B Al st
o Aot 46, MR ik E B AR e 4
Mibric o PR IE R TR S, K aTin
WA E ], B EARN G E, o KmEs
PRSI . B FhRic ik 5 AFLP,
SSR.RAPD . ISSR #ric, LAtk Py sk BH (an
COI. 16s rRNA)Y SNP ¥ric %5, (B4 Thric 7
BHEARRE, R CRERE, EEYBHERET
T EEFB . R, B85 Finic s WErE
AR, WLt R B, BTk bR C A B R A P Y
A EAREE, AR 8 7k B s 45 R ek ik 7
B ) FE A R DU A R A o A9 BIER Y GBS
HOARAAGAE 4 HE PR 2 7KF- b 07 128 75 %5 B SNP WL
AT e o 38 A LR A SR TR L RS, AR
W3R8 T 1315987 4~ SNP, i ik 3L 41
A3HT T ARAS Y SNP 7EJE R4 I (0 o0 A B 5
P o PSR ) R A IR ST 45 S AR R 4t
AT R, REMEEE N4 . MR R A ST A
IRAGHRHE, FNA R R I RS %
32 SARRIEEBRENEESHENE

FEIRIBIR 2 Do (A AR, [ PN ok I & e}
WRIE, CAHREFE BT YRR A S
[ 2E X AT T — e Y, BB RSk K
A, PR R T SRR S O FEIRIE
W [ A WV TR A Y DL S, R 32
N R RA RN FRFE s /)N, AR T H A 2 55 1)
T, FList % 2 M BRAE B 47 Hb S Be v g JE 22 5
P Z K. TR AL ZREEPE N FE AR b, T
G B E M BHARTE A B 2 A B A A st
T AKF, SRV B B R 2 M 0 OGS R A o
S OO T I DL 2R Al AT R T AR,
FEER T IRLTFYF . FEWCIFH SSR 40T
Fric X iR F 5 A% 1% (Neptunea cumingi
Crosse) Ml BEFF IR 19 it 4% ZREESEAT THFSE, &3
WL 2 A B 0.173~0.865, MR L4 K
0.230~0.676; B SCEEHIH] ] ISSR 73 FARic 4 il
i 5 Bl (Scapharca subcrenata) A& (1) 15 1%

ZREMIEIT TR, R EGEN 0.3092~
0.3301; 2= BAEPIRE AL 7 Wit 8 AN A A BEAR 1) 8t 4%
ZREVESEAT THFSE, R IULI Z 4 B A SR A
JE 554 0.163~0.922 i1 0.298~0.882  AHF 5T H 5
ANFE IR SR FEAR B W 2 45 BE A 0.0851~0.1161,
WA R 0.1424~0.1627, TEC A BFFE Y
A F AR TR EREEDE 5 H A G
HHES Y LR, DUl ZHEvERGS, FHIREG
FEHAE 0.15 DLk, Bl ubhnil, RPN E
JEARTPHIREBAR . AEH T 80 5= 6 B KRR
1) 32 B2 i R ARG 19 0 T i S5 AL 5 o Fawid
AEKRAR, TGRS TFiRc ik R 5
AIARIC A S AE Ry 4 3L R 4 ZREM K E 9 R,
1 5 5 35 DR A KT 19 15 A 356 DR A 4 B 65 2R 6 vk
B, TR AUV R A 3 D 4L B AR S
T T 2 SRR R L ZRE N, R
HZREMK I B KT B A K45 5 AL A 53
FIE B R AL AR T 16 3G
(Gallus gallus)i F st fe 261k, RIRGES
Z WA ) v b XS AR E B B AR AR, Ak
A g 51550 F AR Tk F B s AL pric B K
S SR GBS FMESE 4y Thric ki i
(R385 Z2 Bk o W 245 SRS A AR A i T Lo ik, ]
J=H T GBS it st e bric gt 2, fgis
BN, R HA R A AR e
A B H RB 1L Z RS F BRI 7 1], [
AR 5% 25 BB 5 it i Z MR ST i 2 0T
et =%,

ARWFFEH S AFEIRIB BRI G I 2= 5 B 1Y
RFHI S A, IR 28 REOH IEME, ¥
B A 28 TP L TR S AN FEICEB IR AR A s P 2%
BFHRMGE . EVRHRN G Tk SR8k
Y22 REVE I BAIG, DT D8 55 THEAAGT A 5% 1) 325 7
71, —Se DRI R REE R B T A PR, H
DR FEOUF IR, BRI
IR F AT o 8 0 7 2 ORI A 220123 i ek
Z /MR 35 B3 D1 (Patinopecten yessoensis) fil K 2k
Dl (Pinctada maxima) A i) AR ZREEETT T 0
BT, KBIFEAE 4 G T ak, BBCRIBUE AL
PR R RS IR . S DT IRIB R,
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C4-ZH BRI AE ZREME K%, TTRERH T
FPRERLLT N B . B H AR FERT &2 B, C4-ZH
TF A 01 [0 118 0 A B30 D 2% B X A1, TRl
LT —E FAR ) 2 12 (Bullacta exarata) BEIA . =3¢
AR Ry, VRIRTE — o KA P Y K R,
3 3 4 25 VS A SRR K B HE 20O 52 i G ER IR B 1)
BERCER . B 22 A Vi L X L % BT CFR IR 4%
P b L 72 1 By o R A B 22T
WA e, vl R T YR AR A B S BT
QIR C4-ZH FEARFUR N 2 BEME KSR REAR . It
HNATIF 5T 38 % B, 7 T 2T I H 3 BT A
C3-WF BERI 8L ZREETE S AR b T rh fa]
KV, UEHAHG ICIEIR C3-WF BEA 1YL ZREE R
ZF N KT ol ) B S
33 EBLERERIBESENEES L

HF 2R B SRk S5, M T e HAh
KA G sh i, DU 5 =L ok . 7E
AwtsEr, FT PCA s, JFAR &I W R wiL
SIS, X 5iE AR IT  R — 3, 5 A
FCIRIB IR BRI 0 fb 45 50 0.0933~0.1183, 4bF
A TR (0 3 A 20 A K (0,05 < Fg < 0.15)14 st
50 A T RE K e = JE R AS i e A, tnl R
NN SBT3 T
VAR B RUG AT AS ) b R R 11 53T 54
4351k 0.006~0.18851 . 0.0634~0.1866F1 0.115~
0.3641, ARBFFEH 5 AT RIRIREEA I B L 0k
TEE A W5 Al TRAR K, M T —EBER
G314k, (EJEAR A TR A 8 0 AR B b PR 5

ST B R Gk Ao b, AHESE & 3
C5-JZ BEARMIXT B ks, C2-GZ F1 C3-WF #EiAk
WAL LKA AR . C5-JZ BER AR FE b A5
T FREMR L, HEALANEE, BT —1
AR ST 0 X3, oAl 4 S SRAE 38 R I ik X,
X A] BESE A L C5-JZ BEAARBAL /3AL B Be & 1) 32
FLF N, C2-GZ Ml C3-WF BEAR A RAE s S 3547 T
AR R, HAEA TR S R A AR, 3X AT fig
J& C2-GZ i C3-WF FFIAIE AL S0 Ak AT AT A
IR . fERER B L 258 b b & 31, C1-DG.
C2-GZ. C3-WF Ml C4-ZH BEARAEIEREH 27, H
#Eh C4-zH BEIKIE C1-DG. C2-GZ. C3-WF

fEAHRBA, A r RARIE P Ard A B
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MR 5 N CIRIRIR A SRARIR 1 iR 2 FE kK
AL I URFE, R 5 DRHERIATE ARG T 6k
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878 1AL T BT R AT IRIR IR AR 7 F AR AR B
B, WHEERA BT T L TR
b i Z A, D A SR BEIR N DR FR F 4
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Analysis of the genetic characteristics of Umbonium thomas popula-
tions along the Yellow and Bohai Seas using GBS

GAO Lei', BAO Xiangbo', YU Simeng', LI Zhao®, LI Yunfeng', HE Chongbo'

1. Key Laboratory of Marine Fishery Molecular Biology of Liaoning Province, Liaoning Ocean and Fisheries Science
Research Institute, Dalian 116023, China;
2. China National Environmental Monitoring Centre, Beijing 100012, China

Abstract: Mollusks, used for analyses of genetic characteristics along the coast of Liaoning Province, are gener-
ally of enormous economic value. To study the genetic diversity and genetic differentiation of natural species,
which remain unaffected by fishing and aquaculture, the trochid Umbonium thomasi was used in this study. Along
the coast of Liaoning Province, five populations of U. thomasi were sampled for the analyses of genomic SNPs
and genetic characteristics using Genotyping-By-Sequencing (GBS). With a total of 1315987 SNPs detected, the
observed heterozygosity values were calculated to be 0.0851-0.1161, which were generally less than the expected
heterozygosity values (0.1424-0.1627), suggesting heterozygote deficiency and risk of population degradation.
The loss of genetic diversity in the C4-ZH population may be due to the invasion of other species. Moderate ge-
netic differentiation was found among the five populations. The C5-JZ population was found to have a higher ge-
netic differentiation and lower gene flow. Three specific SNP markers were identified for the C5-JZ population.
These results will contribute to the knowledge of the genetic characteristics of natural species along the coast of
Liaoning Province and help to protect the coastal ecosystem.

Key words: Umbonium thomasi; GBS; genetic diversity; genetic differentiation; Liaoning Province; Yellow and
Bohai Sea
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