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PEPEIRIG#iE (Rhynchocinetes durbanensis) 3P i ¥ BE Z WF 5%

BERREL | - DRIRAK * - RFAET

TR B B K A A 1 SRR
T R E /KRB RE T e L

[T

AZE R B TEBE IS ARIR (Rhynchocinetes durbanensis) fifil < SEEZ R - FEHI X IEAUERF
SRS DNA RT3 & R B IR HIRG YA BE5E 1% (restriction associated DNA sequencing, RAD)
BORHE - DAY T I BRI R R 10 FHZ MRV B EE 5] (simple sequence repeat,
SSR) 4rTAEEE R, 429,078 {HEE— L ETE AN (single nucleotide polymorphism, SNP) EE[K|F515 ks
7K BB PTEAN - CREE R SRR R BT F3 TR E (R aH N B v B A ff LS RIS S (genetic
diversity) » 10 fH SSR BEXIFE $HEELRISHRE /AT REUR B A IR A S & I Ho KIAHIZE He »
FORHRIBER S 5 BRI A fHRE LR e B R AR SR Ry 0.04478 » R fGRHFHI BRI J2 5 Ry 0.0184 »
AT RS 225 H B ImE B B T By A R AT LI B L - DUBTE RS2
SNP 731153412 JE B A flE S & AR 22 SR AOHRE SR EEUR » 429,078 {6 SNP 7% - FIAERS R A EHE
FRRIB R Ry 162,100 1 » fD R By AR ERS R A B HRERIB 194,579 8 5 FIFISREESIG I Mt s e
S A= (i TR PR By 0.087 » UG REGRIEHIRE AT DA S 2 R B AR - DIRIHACE Pt SSR
B SNP Sr-FRGC AT = EH TR RIR A A A RIS R - (AR BRI B - BT A ik
TR E TS MY BEERS BV R B AR Ty SNP BERI 51T P Sl i) el [ o v i A

REEEEY - MUINEERE « RENRTER « E—RERSE - BEERFI  RRKEE

[T

Drtfia TERHEUR » 2019 SR B S HG /M H

EEE IS %8R (Rhynchocinetes durbanensis)
HRSUAR AR ~ BRBEE - 70852 LR E B
P~ B ~ T2 B ~ TR} > B2 e
FEEACSHPRR AT ~ RR B0 Ol s X
TR HI AR S e Ry LS (Gordon, 1936) © il
R 4 om - BFEE KRN - f8R 2K
HEHE U B, TEReESE - BifESY - [
BEKREIFESE  HEKSHEHEENEKEE
WY (EEEE, 2007) - BUE /KI5 FESE B i i
W ~ ST INE s R s B R GBS
FrlE (FRE,2015)  IBITER iR E S REH
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M 115 §5 - EEHOBR SRR ~ fEE R HA - [H
BRI T - SR B E BRSO 8 s HL
FREMRRAEN - R 7R R AP E
JRIFR > FRBISE 2R HR AR BB T 5% - #550
2 ) B2 LR DX B 2 el o SR R R R R R
BRI » ST MR BRI E ~ SRPE R B E
LIRSS THBI B RIS AR E R IR i1 (A,
2015) © FJRHHEESEBIFT] - RACBIE /KRB EGRE
EEEREEEE R RS G ERVEIE - BBl B %
FIABSTEE - BEAN R0 e (e T B K ek
mn > Ry R E R E K RSN I A Ros B ST B
(=%, 2012) -
RZBEBE T /KR RE AR ey A PR
Fo 1 R7 i SR EG B A BH P PRI IR 5 [ 3 A RE IR
73 WER Ry T IR B /K R R B IR FEECR
B - RS AaKE BRI e A YT ge
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Lo (PN L) R HUEEIRIERE - &
Bl ~ Em e & TR IR BRI 5T 2 2 JE S A Bl
(RERZE, 2005, 2007) - SHEhEHE A T RS K2
THEEERRE K iR - DU PR sy A &
REGR T | 8 A MR AR W 2 B It 2 T (B,
2014; 3, 2015) o JebefhrhEEr TEEE FE AR
TEARHR L7k B AR e i R R A -

TE AN TEBEIHAEREE T » MERFORIERE A 0%
FEEAEEATRE - S kR R A S 22 [y
Rl iR - BIRE P ERS R R TR
A AHEERIG NN - R R AR R T S
BUE RS - 3B RFIRE P #2092 R AL v & 1
(homozygote) 7347 » EFEZMIRMEREFMSG T #
TBEERISERE (allele frequency) fRA%EEGEXIE 5
FEPRAR - AR BRI A T ~ RN - B
(G55, 2013, 2014; #1355, 2015) - feii EEAR B HrE R
JF R EE R - (e HGEE G0 AR e AR
T R Y R TR RO BEIRIEC J2 . (genetic diversity)
2P0 IEFES L (heterozygosity) ~ A 5UUREEEL
FTaZ 428 (inbreeding coefficient) Z¢ELIRISEEHY
SIATARIE > R B P R R A TR T 2
FERR T BT A S ERAHIEA KB e - AEaTAtR
BIHRA T RS [ B (AR A R AR
S ATE EERBUN A RAMBSIRIESREFAG RIS U -
SLAEfE T TR B - R R S (LAY R
Bz -

R AR A B R R Y o7 T AR RS B
DNA F#51 ~ Kif#e DNA Fp3ll ~ fELEH (simple
sequence repeat, SSR) 1] ~ IR BT % M
(restriction fragment length polymorphism, RFLP) ~ [
HePEIE 2 A DNA (random amplified polymorphic
DNA, RAPD) ~ g Fr s 2504 (amplified fragment
length polymorphism, AFLP) k¢ B —Z e R
(single nucleotide polymorphism, SNP) £ ;8864531
FERSERIM R TR REE S B EENE A - 5%
(S E &8 (polymorphism information content,
PIC) J& I AT RERY 22 52 - Hrp R AgE Rz
BRE ~ OEMERZ AR (multilocus) 43H7HY
SSR ¢ SNP 7 iSECRENUS PIC K - ZEfitTRERY
G FAFRC  EEOHTIREEZ I ~ BRI E RS
HI7ESE » JCHAE AT AT A NGRS AT &
FE ~ BEIKIIBE 52 B BT 58 AR B 56 g M SO R AR B 3

(Hellberg et al., 2002; Lemopoulos et al., 2019) -

SSR EifEMH 2 (microsatellite) £ HH Moore
1 Sollotterer 7 1991 4R [F]RFEEHIY » A=V XIS
HAEKEHEHEHEEIY AT DNA 551 > Hl
Feo s LIPS 1 - 6 RN - Bk
FIRNHEREERT 20 B FEIEFS - Hrhii R
H S SRR RN - 20 (AT). - HRIBEEFY
IAFRTE RT3 Ry ()58 R EH#FS1 (perfect repeat
sequence) : Ry H—EHEFYIRHS » 41 (ATG) 5
(2) 31| (imperfect repeat sequence) : EE#E 5
AHMER  THREENEEHES - A
(ATG)LT(AG) LA E S EEFY (compound
repeat sequence) : S AL AR EFYIHE
A1 (CA)W(GT)a (Weber, 1990) - 1fij SSR HAHHTEEE
AU B H P DY R ER LSRR
HFPYIAE DNA SR - A B3 A (e B
(replication error, RER) » &3 & £ FP51|A I TnEkEk
4 (insertion/ deletion, indel) » ] H. 264 SSR 23t
FLIKIRS EEERIE AT B - DNA BB SRS » i)t
LB PPy [sesR i s » HREEE SR F— 0 S
HEESER  BESISHEMEITIES - LH
SSR JEEHZHIMEAE R MIEARA RN - WIE
RN ill) 3 PR NI s TN Y Sty ViET R SN
TH AR P B A5 4 38 AR B L R s Y AT RE
(Hellberg, 2007) = SSR 43 T30 A HY B2 AR 1
SSR skl 5 (flanking region) E¢3t5[7 - &
i# PCR [JfESESY SSR @i v B » M L EEF
FIEEANE - Kifall PCR SR HIANRIR
JER/NEY) » FRERIB BRI ES - IR FrEER
/N TEFE KA TAERE AT

SNP ZHEH — X R A AR (base
substitution) BB —WaEEAYHE A TR (indels) &
P B — B 4R H AR R - i AR S
transitions FH—{&IENS (purine) $EA88Y 55— {lA I
e > BoE —EMEIE R S —EENE - A 5 G B
B CHAE T » SUZINA 5 Fl transversions FH—{fEMEE
WA o — IS > A 8% G 8 C 8. T @ SR
R - REHHEKEEFF5 2RI AL E SNP - SNP 73
M2 FEFIAES e REERE ~ (ERSRAyEESE « POkt
JRE 1) SE LR AR B AT [ 3 (quantitative
trait loci mapping, QTLs mapping) °

£ 2005 FRMAE IR - FERERIREH
HEIEA SSR WYEIBUEIREIAENT SNP B EES
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AEGSREEEN > M HFREREAINGE -5
SeefIFEAR SSR .0 HE & I 2R PEE
(probe) fEELKIFRFFZFHHTHI EA SSR 7751 DNA
Frise AR (vector) HPEiHL genomic DNA
library » FEFI[F DNA JE - ERH I ERBE TE R -
1SEIFF FET TEEY SSR FEIHIZMT - SE BdE
HEMENETERERREES - SR B A YRR
HUHESD » DT R R AR B INF ] A R T BE IR
b 52 - B AE BE & K i U /7 (next generation
sequencing) FYEE R  ZERE LR E Fr- iR
B} (base pair, bp) FURCER - FEHAE ~ TR
RIFF5UFr B (shortreads) - [AIRFHETTE - ESE - XA
BEsEEERF (high throughput sequencing) » FERE
HARTER5E B BRI E e - IS 14
Y& PG RRER P TR EEE - AR TR A
SE N R 2 B R BRI 00 F ARSI R R AR XTI 55
& (R, 2015) - FIFEX A d & e rT DR T
AT T ERATRHAYE > - BRI B AR Yras ik e N e
HERRHEET - SE iRt AT 51 > w] ARt
FEPKISfy SSR K SNP ZoRHE e itAE
SREE—RAYFPY R AT EE] 300 - 700 bp - 2 Hfii
EEHY SSR ALK BE A B LK AE Wi b 7 %1] (flanking
region) FHEETHIFIHEI T PCRAYS [7-¥F (Kangetal.,
2013) » #EFHFE SSR 3 FAFRCHY LIPS A
(B e A E B TAE -

bEE X I AUE By Eg R - AT 2 REE
AHIRGIE 53 FARRC TG > 411 Baird et al. (2008)
Fit £2 /9 BR 1 B Y7 A7 B A% 2 3% (restriction
associated DNA sequencing, RAD-seq) > FI[f] Illumina
THAREF G - EE R R EE e BRI 2 FE
SEMRFIEYIN SRR TE R - AR BB E
FURIECES - SRR P ARSI A Y SNP 78 - 35
A DA S TR RIS E P B PT AT
HIREIIPY 1 B0E  n] DU TR S SNP (AL ERYTE
T ~ Eifige S, > AERRFrR B =R RE SNP 73 1A%
0 © FlIFH NGS YEhasn oA r 21
YIRHIRE LIS EIFF 2 RER (Saarinen and Austin,
2010; Greenley et al., 2011; Kang et al., 2012) » JGFH:
NGS € 5B A=A SSR K SNP 73425k »
CASER{EEARRIRE (Novak et al., 2020) ~ 53
THEEEME (RS, 2017) ~ YUfE#] (Saarinen and
Austin, 2010; Greenley etal., 2011) ~ ¥74- ELZ 5 {E RS
ThREME B R SR B EL ¥ (%, 2019) ~ FEIKIE L

(Valenzuela-Quinonez, 2016) ~ Eff:EEk (Robledo et
al., 2018) ~ KR (Kangetal., 2013) EljfsEfTH)
EPRMRIE (Willete et al.,, 2014) | -

AWFEE R KA RUE R B Lk EE
A= P [ [ T B TE P S AR R R R 5 |
Feb e B FR I B U A B AR E A AL R E FF (RAD-Seq)
B » DIAYIE KRS HI K& SSR J SNP
FERIPE - B ELZRIME 2 SSR Kz SNP 43FAEEE0 sk
WHIFE U B, F3 FRIBE AR - G EaE
Wkl B B BRI T S S TR E A iR 4
ERAHOHET A= e LU RL IR b B R (R e - 2iE T
Aot o o A T M A SRR R R T 3%
A FRIZEEER G - (R Rt A B S B RIS 22
% o [LAh - TEPE ISR KRS ] ~ SSR ~ RAD-
seq B SNP EOR}JEH K2 3 Aac vl DAFR (R e 1
TR B ~ i R B S L R P R A A
K WATEFHRRUE e SRR E AR EER] -

FOREEL /5 7K

— ~ PRI EITAEEE DNA library (fy% i
TR

B L /K EE A PR R 3 2 TR RS
FEIRRIECE — ORI 53 B2 (46 I 7 If) > B
R ERBARE PR 50 B (25 i 25 1#) H
FEEREZIE e TR PE 1 SREMERRARIILA
#H#%F Fs DNA library B9 - #4F} » f# i] DNeasy
Blood and Tissue kit (Qiagen Ltd.) Z<HYELIKIFH
DNA (genomic DNA)> L DNA &6 5E &% Qubit
2.0 #gE AL KA DNA ' & Bl E & - DNA JREEHE
& >2 nug> DNA B &Ik %1 A260/280 [LE= 2
A260/230 LEAE> 1.8 HYEMIEEEL NI DNA 2%
B RS2 AL (R8G0S0l DNA librar J A% FRE
FF - DNA library E4gH% F Ovation® Ultralow V2
DNA-Seq library preparation kit (Tecan Genomics,
Inc.) - FEAXMAEFF¥H Hlumina MiSeq £
EFFIREYZ (llumina, San Diego, CA, USA) #E
17 20X KIFEE ST -

= R R

EFIRIGFFY (raw data) HYFFIFEER (read)
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Ry 35-301 bp » A E N> Bk dE CLC
Genomics Workbench (Qiagen Ltd.) #fTFYI{EE
(trim sequence) > SE{E (quality scores) Q {HERE
B Q20 (EFFHEERE 1%) » trim 5EEEH clean data J7
F1 o A AR TS RIS SRR AL K 8 51 L AT i
BZZ Y] (reference sequence) » 2B A Y&
# & CLC biogenomics workbench (Qiagen Ltd.) 2z
ABySS (Simpson et al.,2009) FIfE T3 EHHTHE
#£ (denovoassembly) - BUS- BB EE (contigs) £
FrBEE -

= ~ SSR FHHES | 35T

#&5# CLC Genomics Workbench 5z ABySS i
FHRIKIEHEST de novo assembly - HFEEH 500bp L E
Z contig » DL MISA v1.0 #4TfE B EEF51(SSR)
HIFEEI AT - THEIE RS2 HEE R E X
6 KDL E ~ =HREEE R S KDL E ~ Y
MEREERE 5 RELL L ~ AMREERE 5 X
LA b AR B A R B S KELAE - K CLCbio
J¢ ABySS i#H%E contigs 7.2 SSR HAFWE » fHH
Bowtie2 v2.1.0 #ETTELE T - HotiRa T H
(7 SSR HARE: - {ERESTIIEIEEF » i
%25 100 bp BRI TS [FEET o SPATHEIE .
SSR KA 5 11T Z RIMEHIE - #1125 S FI ] SSR
5T AR AR R RERE 10 (EE#EHETT PCR
BIPESAT - ot 10 fHEABEFRIREAHEE
SREAFARE - HEZHIME 2 SSR f3FAFEEHET

VY ~ FRDRI S B TR ok S0 A

f F§ GeneDirtX (GeneDireX, Inc.) ZEHY 36 &
TR R T AR E BT F3 AU SQG AR i B
R 31 EHBIE KRN SSIEIEREEE
TRIRET S M EE AV ET A4 PR P SIS B EL AR DNA »
LA 10 #H 2 #U M SSR 73 HEEE#ETT PCR 3 » L
L EHE Bk ABI 3730XL DNA Analyzer
(Thermo Fisher Scientific Inc.) 5P GeneMapper
v4.0 #X#& (Thermo Fisher Scientific Inc.) 4347
SSR EL[KIFE AR AR (allele) FrEeAR/NM& - DL
Fsat #kf% (Goudet, 2001) Kz Genepop ZEiimik il

(https://genepop.curtin.edu.au/) &4 SSR H
R SR EE RS E - BEEREEE (allele
richness, AR) ~ FEKIE; B (gene diversity, Dk) ~
PIC g ~ BRIEGFEIRME (Ho) ~ ZAUEGFHILHE
(He) ~ 5 38 S 7 (Hardy-Weinberg equilibrium,
HWE) KELEME I8 (genetic differentiation,
Fo) FHER < R B8 B E 0L FE S (Raymond
and Rousset, 1995) - i F FS 9 BH JE % 1E %

s

] F Arlequin Ver 3.5.2 ¥ #& (Excoffier and
Lischer, 2010) 1 p fE#@E (p-value < 0.05) fti%
Bootstrap10,000 K& [ < I HL R B 52 A
B AR 8~ EE LI B (Fo B E 72 A7 - DL
STRUCTURE 2.3 #k{& (Pritchard et al.,2000) £gf{
1y 5 2R Al R e i (RS - DL K
PR TR 67 ERSMSEE K) B
1 -2 17 100,000 ZK Y FE AR B A 5 Bk
(Markov Chain Monte Carlo, MCMC) K 10,000 2
B HU A 0 {# F Structure Harvest (Earl and
vonHoldt, 2012) & 10 fHLE#ESR (posterior
probability) il K 1H -

71 ~ RAD-Seq library &fj

PSR RS B F3 SRR AT
REER ST S MAR AT AR S 5 EEEE - FIH
WAFHRRLL GeneDirtX (GeneDireX, Inc.) ZEHVEEA]
#H DNA > Ff[2L DNeasy Blood and Tissue kit (Qiagen)
FPHZE DNA BZGETTHIE » DLERE Qubit HEE
BHREREERE (QC) HlE  DNA {8 >2 ng » 4
BT3B EaE A260/280 {H 2.0 5 A260/230 {H >
1.8 HYELIATHH DNA » IR 1 png BEEKIRH
DNA Ll 1 unit EcoRI (New England BioLabs Inc.)
IRTHIEGER 37°C B5EAEhYJE] 16 hr - FE&AH
Illumina DNA Prep kit 3#{# P1 adapter (Illumina Inc.)
SN - DUBE W ESZs Covaris E210 (Covaris,
Inc.) #EfT DNA [Ef&ETZY, D agarose FEETEE 300 -
500 bp DNA Fr B k2 f# i Illumina DNA Prep kit 28
HY agarose DNA > DI e Bk 57 18 Agilent
Technologies 2100 bioanalyzer (Agilent Technologies,
Inc.) HI%E DNA Frt QC gl - B &85 A260/280
{E#72.0; A260/230 {5 > 1.8 1y DNA it DL ABI
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StepOnePlus RealTime PCR [§ 4 & _F A-tailing k2
P2 adapter 244§ RAD library » ZEEIHREBIEREY)
B st 43 A BR 2 AR A el g e %t Hllumina
HiSeq 4000 Xt AR E Fr ik %5 V15 > E1T
Illumina Paired-End 101bp 4 RAD-seq EFF @ EF
T 20G -

75 ~ RAD-Seq B RHEHHEL SNP FHHI

HFZE HIFY RAD-Seq JE 7 [T AG ORI P Bd 5 B
B B 52 I IR ¢ v M B B B R L R A
TATWANIA EpdGtE 8 BB T A& T -
IDNERE A AR T o A G e = i N
EL#iE STACK v2.4 (Catchen €et. al., 2013) i#f7 de
novo pipeline figT SNP EE[AFASIHET T HERE AT o
FeLA Process_radtags 54 ¥} Paired-End raw data &
FUfERY - YJE] EcoRI [REEE ~ barcode 551 » K
ER5E 120 bp - 2RT% DL ustacks F5S 1 EEAN clean data
SEFFERPEBIRY 10 (E{E e R R &R - Pyl R
P2 EERE M Fy S, S/NERFRE m Ly 55 LA
cstacks HEEEFT A B AR RL A B R T S B IR A
R E §% P9 ERBHECE n By 55 L
sstacks FI|ZE{EHE SNP E:[KHY 5 [ tsv2bam 55
flél s SNP ELPRIRUHEEOR DL SNP FSPRI S HE e
IEER/MEESEIR (minor allele frequency, MAF)
TEFTARRAREERI Ry 5% » Ryt st sess
HEE « 312 D) population 5431 T HRIERL IR B 5
FE3AT > T haplotype Rl > B E R/ NEFF
PRI m Ry 75 r 2HEE 0.7 fE R R R 2
DHIRAE 70% KEARH 5 structure FYZEELE p (H
HE/ IR 0.05 o

FJFH CLC Genomics Workbench (Qiagen Ltd.)
B 10 fEfE SNP BRI A e 51 DB EE R
(Euclidean distance) 3 REHE & [HE (HEEHEE - 1T
SERET (cluster analysis) - B EHTE B {RAHIRE -

i S B 3

AW FeEt B R — QO TELRS
FUEGETT RN RGN 92 - DIKIEACER P E
Ilumina MiSeq %€ 37 & Hi B R AL HRR P 5 IR B

45000 39169
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of SSR Adjacent 100 100% mapped
bp regions by reads
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120
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of SSR Adjacent 100 100% mapped
bp regions by reads

Fig. 1 Summary of candidate SSRs in assembly contigs
(A) assembled by CLCbio and (B) assembled by ABySS.

k520,965,331 bp FFHIGREL (read) #J 4.1 &> read
FERy 301 bp » FHAFEPE IR s =Cfd » %
CLA R EKIRE Py IR 2275 e 91 ] s B T TH
Septi » REBAYE RIS ENTHEE - BT
YL THHE ~ RSSO TSR ~ 508 - B
[EIfY contigs I B » DB BLRHHEL Erik
F£%1| - FIJF] CLC Genomics Workbench ¥} raw data
HEITERTHHSEEDHE > AHEER KT 500bp Y contig 84
By 76,394 > SR AERE Ry 16,557 bp » #EKGEREEC
66,090,000 bp ; FI[F ABySS kit CLC fHsE—K
fY contig FETT—REFHHLEE - #HEEER clean data
KHA 500 bp 1] contig #ky 548 » Hx AR Fy 17,053
bp > FEREEREHECE 503,952 bp o FHEEHAY contig JF
FIFrE DL misa v1.0 1T SSR TEHIZMT - L CLC
FHEEY contig TEIITY SSR #4850k 39,169 » £F SSR
W G 2 A 100 bp AIE%ET primer FYEE Ly
19,536 » TJfi raw reads FEEZRIE 100%VEEF
17,366 (Fig. 1A) - DL ABySS #HE<HY contig FHIIFY
SSR &% ks 133 » 1 SSR @Ik A 100 bp 7]



G

42 BRI - IR - RS

Table 1 Summary table of genetic variability between farmed (RPH) and wild (RO) Rhynchocinetes durbanensis

populations
Loci A Ar Dy PIC Ho He Fis

RPH RO RPH RO RPH RO RPH RO RPH RO RPH RO RPH RO

P1 1 1 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 NA NA
P2 2 2 2.000 2.000 0.475 0.503 0.355 0.368 0.000 0.000 0.468 0.495 1.000** 1.000**
P3 2 3 2.000 3.000 0.457** 0.572** 0.346 0.456 0.000 0.000 0.451 0.563 1.000** 1.000**
P4 2 2 2.000 2.000 0.500 0.500 0.375 0.375 1.000 1.000 0.507 0.508 -1.000 -1.000
P5 3 3 3.000 3.000 0.514 0.241 0.449 0.220 0.000 0.000 0.507 0.237 1.000** 1.000**
P6 1 1 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 NA NA
P7 1 1 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 NA NA
P8 2 2 2.000 2.000 0.437 0.452 0.334 0.342 0.000 0.000 0.430 0.444 1.000** 1.000**
P9 2 2 2.000 2.000 0.500 0.500 0.375 0.375 1.000 1.000 0.507 0.508 -1.000 -1.000
P14 1 1 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 NA NA

A: number of alleles, AR: allele richness, Dk: gene diversity, PIC: polymorphism information content.
Ho: observed heterozygosity, He: expected heterozygosity, Fis: inbreeding coefficient value.

Symbol * indicates significant difference at p < 0.05; ** indicates significant difference at p < 0.001.

et primer BYEE Ry 45 > T # raw reads 7 25 5R5E
100% Hy8E=A 33 (Fig. 1B) - FI]H] Bowtie2 B gt
Ak REEE = TEE] SSR MBS EEAMTT » BEESMT
FEAZI) SSR ALK EARHCRy 16 -

LA 10 #H SSR 5 [-7-¥f 36 SRz LR e R+
F3 {HAREEIRAH 31 EhElE/KET SR
TG 7 1 S Y S M O B A P TR R T T
LRI B 73477 - FHEAE 10 #H SSR 5 [-FEf THE
FERNET A fheh e BRI SR 5347 (Table 1) @ f55
RURETERFA R R R H B R R & B
A TREF LR REE 725 5 10 £ SSR 43145
PIC {HAEZIEEREAIEF A4 IR A FEI AR 0.334 (PS)
£ 0.456 (P3) 7if5 - FIAFFAEARER > SSR BL[A|HE
ST R BRSPS Ho KIS He B THAF N 2
B & FE RS ARG TP AT A LRI R ARG 1R
ATl R HHRE - IR AE R ) - IR
B (heterozygote deficit) HWE ZE7< 10 $HEL
RIEEEFHEE » Fis STACAREAY p {ERE (p-value<
0.05) t FEUEREEN > BUR SSR HHBEL KIS
TR - RifGRE Fa by 0.0184 (Table 2) » p {EIgE
IR BURAERAN P DB TE IR B S b o B 42

Table 2  Pairwise estimate of genetic diversity Fy
(below) and Delta p? distance (above) between farmed
(RPH) and wild (RO) Rhynchocinetes durbanensis
populations

Population RPH RO
RPH 0.04478
RO 0.01841

No significantly difference (p > 0.05) between populations

JEEEZ B34t (genetic differentiation) FHE K @ /A
fE TGRSR A R S HORy 0.04478 - flEFHZE
FEHL FOR 2 IREFIEFE AR - F 2 KE BRI
TR RIS A R R0 K SEIT8ERRE T 2 B
e (Fig.2) » BAEfes RS SN ISR
IR MFRIBE AR E AT R ERAY 22 Eats
R (posterior probability) g I R fpe i HEHH BEIY
SRS FUEGEEE 10 #H SSR BHMEBELRISARE 731
fERAEE AR o ARRFSE SSR A Tis RSB
T B0 = AR TR PCTE BRS fe F B (AT I S AT
R > BT A R R T A R s Sy
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RPH RO

Fig. 2 Genetic clustering patterns of R. durbanensis for different sampled sites as inferred using Bayesian methods
implemented in STRUCTURE. Each bar represents an individual within the farmed (RPH) and wild (RO)
Rhynchocinetes durbanensis populations.

Table 3 Molecular characteristics of SNP allele information between farmed (RPH) and wild (RO) Rhynchocinetes
durbanensis populations

Population  Private alleles Num.  Homo. Het. Hom. rate (%) Het. rate (%) Nucleotide Diversity, II
RPH 194,579 5 156,533 38,046 80.45 19.55 0.32 £ 0.02
RO 162,109 5 137,622 24,487 84.89 15.11 0.27 £0.02

Private alleles: the number of private alleles in each population; Num.: the number of individuals per locus in each
population; Homo.: homozygote alleles found within each population; Het.: heterozygote alleles found within each
population; Hom. rate (%): homozygosity rate found within each population; Het. rate (%): heterozygosity rate found within

each population.

b - B—RZEREZ RUME SNP 2 TAZSEREATRE L
SSR ¥ 5 (Toonen et al., 2013; Lemopoulos et al.,
2019) » AT L& BB AT B B R R 2 5
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Fig. 3 Cluster analysis genetic distance phylogeny tree of Rhynchocinetes durbanensis generated from farmed (RPH)
and wild (RO) samples based on 429,078 SNP sequences. Branch numbers indicate bootstrap support values. Scale

bar indicates substitutions per site.
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The Use of SSR and SNP Molecular Markers to Analyze Genetic
Diversity Among Wild and Farmed Rhynchocinetes durbanensis
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ABSTRACT

DNA sequence and restriction-site-associated DNA sequencing (RADseq) databases were used to perform
Rhynchocinetes durbanensis genotyping using a next-generation sequencing (NGS) platform. Ten simple-
sequence repeat (SSR) markers and 429,078 single-nucleotide polymorphism (SNP) loci were identified for the
analysis of genetic diversity among wild and farmed R. durbanensis populations. The genetic differentiation index
(Fg) for the SSR analysis between the wild and farmed populations was 0.0184, and population structure analysis
using Bayesian inference indicated no significant genetic differentiation. A total of 162,109 specific SNP alleles
were identified within the farmed population, which were fewer than the number identified in the wild population,
which contained 194,579 specific SNP alleles. Homozygosity within the farmed population was higher than that
for the wild population. A maximum-likelihood phylogenetic tree separated the farmed and wild samples into 2
groups. However, p-value analysis did not reveal significant differences between farmed and wild samples. The

Fs: value inferred by SNP analysis between the two populations was 0.087, indicating no significant differentiation.

Key words: Rhynchocinetes durbanensis, Next-generation sequencing (NGS), single nucleotide
polymorphism (SNP), short sequences repeat (SSR), genetic diversity
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