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Fig.1 The site of samples
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Tab.1 Sampling localities and water bodies

HA G WFh Hi AT PIS

Sample 1D Species Locality Water body
DT1 C. brachygnathus | 1 2 384
DT2 C. brachygnathus £ FH T JE 18
DT3 C. brachygnathus P 7 2 8
I C. nasus VYT KL
]2 C. nasus WYL KL
JI3 C. nasus VEVT KT
SH1 C. nasus i NG
SH2 C. nasus L RIGER
SH3 C. nasus AR KGR
SH4 C. mystus [ R(53 ZRIFY
SHS C. mystus i IRUGUT
SH6 C. mystus it ARIGUT
SH7 C. mystus RS Kigs

1.2 BiHERERFEMERT R

MU L2600 (it , 32 FF 8R4 DA% SE (R
ICVE N E R HARBE . RO AT T8 RE A 4
PR RNA SRE R AR B S 1% 1265 A% 4 i)
SER P AT, St 358 798 bp, HARX M 142
bp F] 2 462 bp A5, -2 1 BeR/N 2 222 bp, R
i 1X 288 H b5 7 50 5 i 120 bp #9 RNA 4K £
( MYBaits &, #| &; MYcroarray, Ann Arbor,
Michigan , USA ) , B MHSRERET Z (8] B8 A 60 bp 1Y
S X, DA e e R RO

1.3 XEHE&.EEREERBEENF

SCJE i 4 FIE R B B3 I LT 26 1y s 4
B BAFEAE LW, B — K & E 1=
N R AR .l SIS [ R 8
bp ) DNA Z5TE 6505 i 808 A L SR 5 44
AL AR 4 B R IR A MiSeq ( Illumina, Inc, San
Diego,CA,USA) -G #1472 x 151 bp JUF,
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(3) TLEX SIS R P 2 e D) Bk o 28 DA B
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Fig.2 The workflow of the raw data preprocessing, reference assembling and SNPs calling
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BH AN B A2 fh AL (http://blog. beast2. org/tag/
snapp/,12/22/2014) , dLiE4T7T 24 R EEE AR
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10 0001%) e fli it BRI (A
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Tab.2 Summary of sequencing results

ARG 5 JEh A H Hoxd 2 HAREE R F 751 % B Y E R
Sample 1D No. of raw data No. of data mapped on targets Average coverage depth

DT1 653 946 321 867 94

DT2 402 830 181 611 53

DT3 1 366 562 675 411 197

mn 332 820 153 747 45

12 401 498 183 033 54

JI3 448 904 208 993 61

SH1 301 046 139 085 41

SH2 142 968 57 350 17

SH3 475 904 212 485 62

SH4 370 458 155 744 46

SHS 327 984 129 199 38

SH6 385 642 160 670 47

SH7 490 492 234 896 69

XA 13 ANFEAR AT T )58 51 A E AL E R
O L XF SNP I INDEL (i & 38 5 3L 4 /. 2
1T FHBRIAS B Pkt , AT 682 A>T ZHf
FEHUT 8 011 4~ SNPs, I, FA Tk #E T8 —A
B P IS A3 1 5 e ) B B o A 1,
682 A4~ SNP i 5 I TG 2 i Mo BATTHE vef 3C
48 X % T nexus #5520, DA &2 STRUCTURE
ST A SRS
2.2 FEEAEHEST

#£ STRUCTURE 43 v, J AT H bR & 1A
JIES RN RN s A5, R B i 4 4
B [REAS | Y B — 6 SNP 37t 748 5% T T A8 5114
BLAS, T AR AT 1 3k 2457 o5, , AT SNPs i
BN 682 U/ ) 338, STRUCTURE 434 4% 5 37
Frke 9 A AT R WAL < T B 1 DX %) S A A
AR — 4L, 5 T A Y ) B AR A AE N 5 — 4l
(P 3b) , it VLA i R A I — A 4R
PRI SR (F 3a) o ATRXFTA 13 PREA

1) 682 /> SNPs i s #E4T 143 M7, X SEREA £
& T IRBHEA, 45 FA [R], B 0655 F0 < Jd a5 45
SRR AL 4) o
2.3 Bayes factor ¥)FhFE

K BT B Bayes factor #2843 5 ¥ ——
BFD ™ 0 1R VAN 1 R B A AR (1) 2 75 A7 7 15t
k255 . FH BEAST 342117 SNAPP J3 A oy fil
RIS DL ok B g T REAS R i (R FE A AR
H—APR, BOR B ATIE s S R, RS,
FATHEE AT TR RIS, & IF
FNX 3 ST P FP I T AR 53 0] A& - 10 123.5
F—10 112.2, PRI &0 /9 DUt 3 5 2 11,3
(Bayes factor = 11.3), #34 RAFTERY ™ >4
3 < Bayes factor < 20 B, X BT 1 R &
AFI, PR, BFD ™ 43 A1 45 5 3% W VLRI i b
R T8 Z A AAAE G D f i A% 25 5 B 22
FARE,
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Showed that the estimated likelihood of the data increased by 1378 units when K changed from one to two, while dividing the fish into more

groups was not supported (a). The nine individuals of Coilia were clustered into two groups: fish from Lake Dongting as one group and

samples from Jingjiang and Shanghai as the other group(b)
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Fig.4 Structure analysis using all 13 fish,including both species of Coilia
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Developing SNP markers for Coilia and its application in species delimitation

WANG Qian, CHENG Fangyuan, LI Chenhong
(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Minisiry of Education, Shanghai Ocean University ,
Shanghai 201306, China)

Abstract: Single nucleotide polymorphism ( SNP) markers coupled with the next-generation sequencing
technology are powerful tools for studying population genetics, as well as for species delimitation. The popular
ways of obtaining SNP data include RNA sequencing and restriction site associated DNA (RAD) sequencing.
However, both methods have limitations. For example, RNA sequencing requires fresh tissue samples,
whereas RAD sequencing targets anonymous loci usually not transferable across species. In comparison with
these methods, target gene capture could be used to enrich homologous fragments across divergent species and
even from degraded DNA. We showed that by targeting a set of universal single-copy nuclear gene markers of
vertebrates , we could retrieve thousands of SNPs from the Japanese grenadier anchovy ( Coilia nasus) sampled
from three locations; coastal region close to the estuary of the Yangtze River, the mainstream of the river and
Lake Dongting, a lake connected to the middle reaches of the Yangtze River. We analyzed hundreds of
representative SNPs from the data using STRUCTURE and Bayes factor delimitation ( * with genomic data;
BFD "), a new Bayesian species delimitation tool. We found that the fish from Lake Dongting are genetically
different from the fish of other sample locations. We also observed marginal difference between fish collected
from the coastal region and the mainstream of the Yangtze River ( Bayes factor = 11.3). Our study
demonstrated that gene capture could be used to generate SNP data for species delimitation applying new
analytic tools such as BFD ™.

Key words: target enrichment; universal gene markers; species delimitation; SNPs; Bayes factor

delimitation ( *with genomic data, BFD " ) ; Coilia
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