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= K EAFH I X F & % (Rachycentron canadum) s % S MM T E 5 FA00, AAXRETEE &
AFEFE A TR, AIH MISALO 23 2 5 # % & )7 7 (simple sequence repeat, SSR)#Y L & 15 &
HATHER M., ERET, A FFERY 1~6 MEEFB YT L 2 TTH SSR £ & 344 820 4,
Her, LEEEHREL TR 4174146 ), & SSR BBt 50.50%; HA N - HHEREEM=H
FHRELFH, 25k SSR BB 30.23%F 14.02%, % SSR A4 WEL LT, R EFREL
PLAT XA N E, ACGT E_MHFBRWRHFELZLTAA, EE &L HH SSRECFIEZ KK
B A275 RIEE N KD, BERHFBRSSREZH N I0MKRS, —ZHFBRSSREZAK N 6 KRS,
AFREBEKE =12 bp ke £ A% SSR i f WAk, E3k7F 361684 ML, & LR AP
FEALZE I 100 M3 o m HEAT I E 2 AR, AR AP L2 £ A HEE N 10 /> SSR AL 47 4
b, A, MM, mEFZ I S N RFEBRIATIRE ST, 145 BRAMEF LRI E 69
EEE, WM 4EEMH). ME46FEMH)MEZAEREEPIC)TFHMEL2H Y 0.628, 0.706 fr
0653, HMXHREW, FEaXFMAF SSRAUAXARYFE., FAMBERE, NP HEkF
B %AW SSRITIET A EE &0 FAACHEEMA . BREESHEITNERTRER L LFH,
KA ZEwa, EHEA; SSR; 4THiI0; 3E1E LK

FESES S917  XEFRIEEE A XEHRS  2095-9869(2023)04-0135-10

72 {11 (Rachycentron canadum)f& PRG-I . ¥ i,
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A (B SR, 2007) 28 f0 PR PO S 4l . R fif
% EFMERMIRZ IS E 5%, KSR L
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WAl s Iz 428t HLAg A B PO s A0 AT
PRI A oy 3 ] i L 57 B i S i Vg K A 28 22— (X &
45,2002), AR, EWNIMEFE T EE AN RKE
BHAERASESE, 2021; BAE LA, 2022), 549
SRR RASIELE, 2021) B FRF R OFRK T4, 2012)
NTEF KEMIEE (RRIEE, 2004; XIHEGES, 2012)
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IR T REMIE . BHET, T4 Mgl 2K
R AGE R . E P EESE(2010, 2011)F] I fE
& J¥ 5 (simple sequence repeat, SSR)/>THric FlF"
W R B B 2 3503 B HOR (AFLP) X 258 £ 55 5 B AR
B % ZFEME AT o, SR £5 FRIE FE IR I8 1% Z 4
PEACP R, FORF AR I8 1% 20 (KO- 5 B AR IR 22 S A
Ko ZEARTREE(2020)F ] 12 4> SSR FRicH T %5, i
FSE 5 T SRR R 5 AL 2R T4 R
TN, A BRI S Z R IKTAE 10 AERTHIA BT R RE .
FHOHEAHEN , KT N T 2F a2 B4 AN [F 575
FEIAR ) B A i /b , BER IS S 2R KRR . T
I, R4S R BRI AR SR, X T SR
Ml 4 i i R B B L

SSR Zr FARICHAR A TLE DNA JF4lbRic, H
WL E S RIT RN 1~6 AT IR E S HEY)
(GEAHHE, 2014). SSR T HAZA W IL N rh )z oAl
(B 3OKAE, 2003), MAHR A 4 K2 E SSR A T
egmih X, HdA7/%0 SSR v T4 IXFfir, H =
A X N (2L, 2014), SSR BA R Z | AT,
Gy Kl BLAF G A8 /R L AR A, HETC 81z i
Tst e Z R T L R ISR . R SOR S OC R
YE T (B OKEE, 2003; 2L, 2014; @XAHHE,
2014). SSR F3FHRic I RS T 7K £ 28 B B
TRAP R e oy F A B B Fh 45 TAR M T R BA S
o R, HETE ARZEH 1 SSR Fricd A E T4
AR, I L T 2 28Rl .

A TAEGE R SO & A9 5F SSR R ik,
FET e I P AR ST & SSR ARl X — R AR
W& . 7E K % #4.(Pseudosciaena crocea)(Z=£1 4§, 2014) .
T E fil i (Acanthopagrus latus)(Z (- 1445, 2019), 4L
& f5 (Lutjanus erythropterus)(35 5L & 4, 2011)5%5 £
ARG N . APPSR A 1 [lumina
HiSeq X Ten } PacBio Sequel il J5F- & I 7 3545 5045
HFEAYSELES E, R MicroSatellite (MISA)Hk 4 M 3t
PRI 7 25 SR A 4% SSR A7 s, JEXT A . B .
H IR AT 00 AP IR R 2854 SSR
Pric T IR PR 18t A Z R o0 BT o T ARAS 1Y
SSR Fric if T 42l ARG 4540 B L SRR
QTL & Fl R A & ST, AN 45 % 532 58l
) il i R SR AR LA B AR S

1 #wREFE
1.1 St
F DR ZH N e FH 258 fa B B G T FR B AR, BT

HAFHHLA, BT 95%M LB 6677, T4 W a3k
[FZH DNA F$H2H

FEE A RE SN LB SR FA(RC-BH) 30 & . Bk
FEFE R (RC-LS)30 2 AR FRFH FE AR (RC-NZ) 30 & .
B FEHBHARRC-XW) 20 A=W FIHEHARRC-SY)
35 &, 3t 145 B, syl BEERAFTE 95% M Y
H, F—40 Chitifr, FT N4 DNA $H,

1.2 £EFEAHFEFRIE

T LYl TRV SR R B A PR A F
SERR, B AR/NR 575.35 Mb, JEIAEIRD HEE
NCBI (%3¢5 PRINA634421),

1.3 SSR FFI#E R FiEirE

FIIF MISA1.0 5 758 a4 5L R 4 7 51 kA 7
AT, FFXF 4 B4 DNA | SSR F4 1%k i Ffh
FHIATGETT o SSR AV s Y £ K i B S 81k 1 5 IR
il fa S LRI A SSRRFAFE 43 B 45 S K i e K 4 (B ak i
4, 2019; THEIESE, 2020; ELHZNGE, 2022), HEHUA
AR . 1R . R, WEHR . hETmR
M TR E R ; 81 3 ik br ey IR E R
FOTHEE RS E D 10k, “BHREZED 61K,
SRR DURHR . TR RN S A R E R AL
/04, LUk 2P SSR A .

1.4 £#&M SSR IRICHITEIE

RIS FRTFE RS SSR 7 S5, BEHLIEHEL
EAY R 100 MR G . B e w5
YITE S uidsin 16 bp (3@ ] Tag, PIRHHL S B4
[IRA DNA E R, fifk PCR %44, JF-HEBRY 14
Toskal . SRl B Je 2 257 55 PCR 45 SRR Y fof
Mo ME, DUARRIFRIEREARR 16 B4 i DNA S
M, I F PCR ¥ 34 BAE () SSR 5| Wik A7 2 H P 1 (Tag
ALY, SAniciEm . K51 4)(Schuelke, 2000).
FA 5149 B AL st R A MR A BR A R A . PCR A
%K 20 uL: £ Mix 16.45 uL (AL 5T &R E MR A
FRZSE]), Em5SIY10 pmol/L) 0.15 uL, Rm 514
(10 pmol/L) 1.2 pL, Tag HI#(10 pmol/L) 1.2 uL,
gDNA 10~50 ng, PCR #5f%: 98 CHiZEM: 2 min; 98 C
P10 s, £ 5 WiE HAR KR BE 10s, 72 ‘CHEAf 10's,
AT 35 MG 72 CHEMH 5 min, PCR =4 it
U R A PR A BR2S F SR AT R 204 2 FL VKR
(ABI3730), F:HIH] GeneMapper 4.1 % fF 4T85 35
T A3 AT o T IR R A BB, Pha b 28
[ SSR AV s HEAT 5 AN FRTH AR AR B8 15 ZAEPE AT
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15 HiESH

TR 35 A% Z RV 1R 858 e 31 B o B 5 BR 2 A ik
S5(2020)1977 % o FIH] PopGene32 BT H45 25 3 Jk [A]
BN . BRI IR BN, . Shannon F88U(H). it
LEB(Fi) . FEFR (NG A Cervus 3.0.7 B
(Kalinowski et al, 2007)315 1 T2 AR ic W 2 & B
(Ho) . MR AE (H) MEZAE B & = PIC); A
Genepop4.0.7 B A6 I 5 -1 {11 4% (Hardy- Weinberg,
HWE)EAi . I MEGA 6.0 3R H6 #5445 10 3%
FEFER I 2R GE it AE A

2 HRE5HH

21 FEEEHERASSRUREBEHESH

St I A R R E R T8, R
424 827 % SSR EHHE ¥4, H, fFH AN iElR
HEMLL 1~6 DI N EZ B ICH SSR i s kit
344 820 4, (5 H SSR Y 81.17%., fEiXLE SSR fif
th, BAZHRE G EMEZ (174 146 1), 5 S8
50.50%; H O AT IR EZ (104 242 1), 5 &L SSR
) 30.23%; — IR . WAZTIR . HAH RS
HMEE KA 48358, 12792, 4403 F1 879 4>, 4
W) 7 B SSR Y 14.02%.3.71% . 1.28%F11 0.25%(F 1),

22 EEfHA SSREEHRTHFETIAR

M3 2 nIl, 7AW AL SSR Hh, BT
MRESFHILL AT EER L, 159774 %, &
SSR BELH 46.34%; —HHRERFIT, AC/GT
R EE R, A 75190 %4, 5 SSR A 21.81%,

*1 FHA&EFA SSRAFEEATHHER
Tab.1 Distribution of different nucleotide repeat types of
microsatellite in cobia genome

KA SSR %} f & SSR H Al
Repeat type SSR number Proportion in total SSR/%
B R 174 146 50.50
Mononucleotide
TR 104 242 30.23
Dinucleotide
=Y Al 48 358 14.02
Trinucleotide
PUR% 1 iR 12792 3.71
Tetranucleotide
HRT R 4403 1.28
Pentanucleotide
NIZ R 879 0.25

Hexanucleotide

CG/CG EHE LB (105 45), i SSR EEH
0.03%; —HHMRELFFILL AAT/ATT il AGG/CCT
JBZ, 4Rk 13133 Fil 8 775 4%, %15 SSR A
3.81%F1 2.54%; DUMTTRE L L)L AAAT/ATTT {3
WK, X—EERITPYILA 2452 %, 5 SSR
BB 0.71%; W RE R ¥ 5 AGAGG/CCTCT

*2 FEESSRESHTHEE

Tab.2 Type of microsatellite repeat motifs in cobia genome

G4 b SSR LA

LR Eﬁﬁfﬁ. Repeat  Proportion of
Repeat type Repeat motif number tOt?Ii)l SSR/%
TR A/T 159 774 46.34
Mononucleotide C/G 14372 4.17
— B AC/GT 75 190 21.81
Dinucleotide AG/CT 18236 5.29
AT/AT 10711 3.11
CG/CG 105 0.03
=R AAT/ATT 13133 3.81
Trinucleotide AGG/CCT 8775 2.54
GCC/GGC 523 0.15
AAC/GTT 5303 1.54
AAG/CTT 4676 1.36
ACT/AGT 3648 1.06
ATC/ATG 3596 1.04
ACG/CGT 2938 0.85
AGC/CTG 2930 0.85
ACC/GGT 2836 0.82
PUAZETR AAAT/ATTT 2454 0.71
Tetranucleotide AAAC/GTTT 1 664 0.48
AAAG/CTTT 872 0.25
AGAT/ATCT 1326 0.38
AGAC/GTCT 841 0.24
A PUAZ TR
Other types of 5635 1.63
tetranucleotide
HAZH TR AGAGG/CCTCT 913 0.26
Hexanucleotide = AGAGA/TCTCT 227 0.07
AAAAC/GTTTT 315 0.09
AAAAT/ATTTT 224 0.06
AAGGC/GCCTT 331 0.10
ATTAT/ATAAT 235 0.07
LA
Other types of 2158 0.63
pentanucleotide
AR ACCAGG/CCTGGT 92 0.03
Hexanucleotide  FAb2MI A ZH IR
Other types of 787 0.23
hexanucleotide
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544 %

ERRGIERZ, £ 913 %, 4 SSR EEMY 0.25%; 7~
KR 2 7 9 (0 B 2R R s 2 T HAb R R, LU
ACCAGG/CCTGGT K F, U 92 4.

23 FEE&BEFA SSRWEERY

A LN Y] SSR A0 ¥ 41 R IR B R 7E
4~275 Ju I N I3l , ARTR 278 SSR A% 1 R H 2 )
WSO B R BCR 22 SRR . B ATIR SSR A% 51
B E R IRECH 10~105, o, EEHCH 10 AY SSR £t
%, f 375724, HEPEITRR SSR SEM 21.58%,
20 KL B EE ST 24 812 A4S, 7ERAZTTIR SSR
il 14.25%; “A%HFER SSR MIEE RN 6~167, H:
i, 6 IREE R SSR I, A 24371 4, HHEH
) 23.38%; —M%TFR SSR B IREUH 4~275, Hr,
4 WHEK %29 144 1), 15 SSR SBELH 60.27%; M
BAF iR . IR . SRR EE W N
4~272. 4~28 Fl 4~19, HLL 4 WELERZ, HilH
7200, 2290 1 602 4>, 7E[RZEAA SSR ih45 A 4 kb
56.29%. 52.01%F1 68.49%.

24 EFEEGEMRFNAP SSR WKE

Ry g HLAT VAR R AN (0 55 2 5 1 SSR A A,
AHFFE H XK E =12 bp ) SSR i k7404, i
e A A L IRPRMERY SSR 1 45 361 684 />, 45 H 1
FEF A SSR A B K E (B D, R Bk
FEM 12~19 bp () SSR i /i % (188 166 1), i SSR
B 52.02%; HWOEEE IR N 20~30 bp #Y
SSR i £5(70 081 4~), 5 SSR KUY 19.38%; KJ¥
41 31~40 bp 19 SSR i £ HEA7 22 809 4>, ff SSR &%k
1 6.31%; K JE N 41~50 bp £ SSR v 5 A 14551 4,
OSSR Y 4.02%; A B S50 (19 SSR Bk
66077 1, 5 SSR BEHY 18.27%., 66077 1, 5 SSR
B 18.27%,

60
50
40
30r

20+

SSR repeat motifs/%

10}

Length distribution frequency of

SSRAV HE R HITK FEAHR

1. .1

12~19 20~30 31~40 41~50 >50
SSREE HILKE Length of SSR repeat motifs/bp

Bl 1 % SSR AV & TP FIHK BE A A A%
Fig.1 Frequency of SSR repeat sequence length
distribution in cobia

25 it SSR LmMFE R HEFEREEES
RS 47 H B R A

FETF 100 AMEBEN ST RIS YI7E 5 R 45 iR
4 DNA 9 ah 1 rh, ik 2 s s — 19 5 19
23 X, RIS, XL B 05| P T bR i AE
FERI AR 16 R 458 1 DNA g 5L 43wt 5 | 4t
Miiise 2] 10 N2 SRR SSR #3id(ER 3). #l
FHIXEEARICTE 5 D FRAEREIR 145 B2 758 f b G I 51
69 NEEALEEN, Hrph, B/ANEMERBAN S
(RCSSR155), KM FFEH R 11 (RCSSR50),
SR 24 BE (Ho) M 0.396~0.799, EX{E K 0.628;
IR RE(H) R 0.610~0.767, FHI{E N 0.706; F1
L5 B E(PIC) N 0.528~0.724, F-YMEH 0.653,
10 M7 TE 5 ANZEH A FRFERE IR 3 58 R BU(Fyy)
R —0.317~0.270 (55 4).

S AT SR G ARE AR I 1) 28t A A DL AN st A% 1
mk 5 Fin, BEHEE R 0.141~0.464, FLUE K
0.629~0.868. #i4l; Nei's st HE B # H ) UPGMA %
Gk gl 2 Bz, RC-LS Fil RC-XW B h— )5
5 RC-NZ ®7F—ift; RC-BH fll RC-SY B H—F .

3 itig

B SSR A HICIT ML H MR, 4l
L2 SSR AR & B0 Y Hh B R 2T T
555 5 X (1 ctalurus punctatus) (¢ 45, 2021)
B fi# (Channa maculata)( LB 555, 2020), ik G
(Acipenser dabryanus)(ZE7i45, 2017)% 0 25 5L [H 20 5§
EESdl SSR A A RFIEAR L. SR, AR EEA
20 SSR TERZHFRRALM /M1 (% SSR KANFEE—
FE MR, B, AL 1~6 fiFE SSR
FRZH IR BT 5 L) i o, HRk oy A% H R B A A
“EHRESR, X584 (Cyprinus carpio)(FE 4,
2021). [& 4 f1(Coreius guichenoti)(Z 2 #f 45,
2021), BEM (4, 2020)4 25 3L K 4] SSR A4y
A i AR ;A 7 5 351 2. (Pel teobagrus fulvidraco)
(FRZRZNAF, 2020), Kl (ZRL0M, 2014)FI 4k
(Scatophagus argus)(F HE 4, 2020)%: S KL K 41
Hr, H OSSR BLI TR RE G RAN ., I AL
X2 S R R A, AT R R A5 AT T A A B
SSR FRAF A R A e L i B ) I e A o S AR AR 25 57
Hl, W3R SSR E4 A fR Ak b i ok &
SRR E A s AL, E AR VY it
(Coelomactra antiquata)( £ 754, 2021)., 4l
(Sinonovacula constricta Lamarck) (X145, 2012)% 4k
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Tab.3 Basic information of ten identified SSR primers for cobia

519 HE AT Gk 2]l BRI 1B B ChR LY i
Primer Repeat motif Primer sequence Size range /bp Annealing temp./’C  Fluorescence label

RCSSR026  (TTCC); F: CCTTCCTCCGTTCTTTCCTC 199 62.00 Fam
R: AGGGAGGGTGGCAGTGAG

RCSSR027  (TGAT); F: ACAGCGTTTGCTCAGTTCCT 216 60.00 Fam
R: GATGCTCAGCTCTTTGCCTT

RCSSR045 (CA)y, F: TGCTGTTGTTGACCCAACTC 206 60.00 Fam
R: GGCGACTTCTGCTTTCAATC

RCSSR046  (GAG);y F: CTGTCAGTGAGGAAGGGAGG 224 64.00 Fam
R: GACAACAATGGCATGTCAGC

RCSSR095  (ATTA); F: ACCAAGGCCAAACTACAACG 263 60.00 Hex
R: CTTAGAGTGCAGGCTGGCTT

RCSSR104  (TG)ys F: AGGTGAGACTGGGACACTTCTC 264 60.00 Hex
R: GGCTTCTGCACTAAATTGCC

RCSSRI112  (CTTT); F: GTGACACAGCTGCTGGAAAG 187 62.00 Rox
R: CACAATGCACACATGCAGAG

RCSSR148  (ATTG),y, F: TGTCAAACTACACAAAGCTGCAT 220 54.90 Rox
R: ACCTCTTCAACCACACGACC

RCSSR155 (GT)y6 F: GGACTAGTTTCCCTGACGCA 164 62.00 Rox
R: AGTGATGGTCGGTCGATACC

RCSSR050  (CA)5 F: ATGTGGAGCAACACACAAGG 136 60.00 Fam

R: CGTGTTTGTCCCTGTCACTG

R4 FEE 0/ SHUERIDEMSMIBEEFRHE

Tab.4 Characterization of 10 polymorphic SSR loci in in five cultured population of cobia

fi SRR AR WINZ AR B Shannon 58X A5 B & it HWE Py R %0 B

Locus N, N, H, H. H PIC Puwe Fis Np,
RCSSR026 8 4.242 0.799 0.767 1.528 0.724 0.002** —0.228 1.447
RCSSR027 6 2.997 0.718 0.669 1.184 0.598 0.000%*** -0.204 1.426
RCSSR045 6 3.425 0.655 0.710 1.433 0.671 0.000%*** 0.086 1.099
RCSSR046 6 2.888 0.577 0.656 1.218 0.596 0.010* -0.123 1.235
RCSSR104 6 2.548 0.685 0.610 1.057 0.528 0.000*** -0.317 0.983
RCSSR095 7 3.433 0.664 0.711 1.399 0.662 0.000*** -0.163 1.216
RCSSR112 6 3.617 0.584 0.726 1.420 0.676 0.000%*** —0.238 0.628
RCSSR148 8 3.893 0.642 0.746 1.550 0.707 0.000%** —0.118 1.001
RCSSR155 5 3.465 0.557 0.714 1.351 0.660 0.000%*** -0.012 0.758
RCSSR050 11 3.941 0.396 0.749 1.674 0.710 0.000*** 0.270 1.245

TE: Puwe AWM—RAAS P05 0 BEME HWE, P<0.05; ** N REE HWE, P<0.01; *** gl H 25 f &
HWE, P<0.001,

Note: Pywg represented Hardy-Weinberg equilibrium. * indicated significant deviation from HWE, P<0.05; ** indicated
significantly deviated from HWE, P<0.01; *** indicated extremely significant deviation from HWE, P<0.001.

i, =BIRELNDEERA SSR W FEZHE  (FEEWEE, 2006). VUil (LT %, 2021)5 Y fh
i KIZH SSRH i F 2 Bp H IR B A AU [m] . A%

WAL SSR f, MEHMEZ KM EZE MREEIVNT, AC/GT KR HIME R, X5
DL A/T 2000 | X 52168 4 )5 fili(Takifugu rubripes)  # )% ffi (Bahaba flavol abiata) & 2 £ 5, 2019) . Kk~
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Tab.5 Genetic identity and genetic distance of
five cultured population of cobia

REAAR
Population
RC-BH %0633 0.629  0.868  0.692
RC-LS 0.457  *** 0704 0.759  0.750
RC-NZ 0.464 0352  *** 0659  0.704
RC-SY 0.141 0276 0417  **x 0.764
RC-XW 0369 0288 0352  0.269 ok
T XL P RIEE , XML s E e B
RC-BH: JLiFRFEAEA; RC-LS: BE/KIFRFHEREA; RC-NZ:
RPN FRFEREIA ; RC-XW: TRIEFRFAFEA; RC-SY: =W F
B, B 2 [,

Note: Genetic distance is above diagonal, genetic identity is
below diagonal. RC-BH, RC-LS, RC-NZ, RC-XW and
RC-SY respectively represented cultured population collected
in Beihai, Lingshui, Naozhou, Xuwen and Sanya. The same as
in Fig.2.

RC-BH RC-LS RC-NZ RC-SY RC-XW

RC-BH
RC-SY
RC-LS
RC-XW
RC-NZ

0.02
Bl 2 T Nei's BALHEBIHEEAY 5 D450 AR
UPGMA R Gt

Fig.2 UPGMA dendrogram of five population of cobia
based on Nei's genetic distance

¢k 1 (Hexagrammos otakii ) (31 B¢, 2017) ., ff £ (275 55,
2021) A B A 45 R — 3, AN, TECRENH
HEZh P HE P 2H SSR FRIES T4 R, CG/CG iX—2K
U A R R A I A A K o A, L RR
M, 728 0 LR ZH SSR Y CG/CG M e B R
AN R BOR D o S A ARG Y R
WA, —RADER CG FT4ik: DNA #2250
Py IR AN DNA 7e5 il Ko skt #2 v C/G nl B
R K A/T (Schorderet et al, 1992), 4= i KL K 4
SSR = MRE R I, AAT/ATT EHE FRICH
oA i o X — P A S AU AE B i X R (S 5

2021) . 4EBEIC 4% (Agenei osus mar mor atus)( 75 i el 45,

2021) , F& i B 4 7 £11.(Scleropages formosus)(BE 7k Al
4, 2019)F 2RISR N4 SSR K = H IR R E I
AP R A E ¥ B . Bk, BRIEERES(Trachinotus
ovatus)(5K 7k 245, 2020)FEF 41 SSR =B a2 51 LA
GAG/CTC MR ; i & fa R (Gobiidae) Py F U] L)

ACT/AGT WIRHERI(HARIRLE, 2016), DU RZ
G R RN 7S A 1 R IS U AE AN [] A 4 32k R 4 v o A
TR RKES, iGN N E .

Bt A% O 3 50 4 DU 3 I, 458 £ BE D 2 v 4%
M SSR WA H R, X —IR A
TETBE 5 R0 (JH 245, 2021) , #EFUA(RARRE,
2020). 44k (ERIEESE 2020) . EREICHES () i b
8,202 )5 HENX — IS AR ) R,
—J& SSR H&E HITHEE KL £ 4 FEOLKEM
REHEI, DT 5| AR PEREAIR . AR R = SR AH 1L
A SFEHIZEE LM SSR K HIg /b (Wierdl et al,
1997); & SSR il H S 4EFF— e KR, K%
P 3R i FAR 4, MMifEfS SSR K EERAE TG IR
R, MO IUEGER 21 SSR HAH w4
ji/b>(Ellegren et al, 2000).

SSR Bt R/ 2 AR K, SSR
Sy FhRIC i AR, LR R (D s o 2
SSR MR HITK LT 12 bp B, HEBMERAK;
24 SSR HE & BT B K/INE 12~20 bp XA, HE
HPEZEMKFE; BRKE>20bp B, HEEMEK S
(HB5E, 2021), ZEH MmN, TEFIKELAE
20 bp LA FAY SSR i it A 173 518 4>, 5 SSR B4
/) 47.98%, X% SSR { S7EFLe L HA KN ZE
V£, ABFFE N BEHLIE R 100 M7 S 31T 2 8 PEFRIC
e, AR 10 MRS SSR brid, I
I FH 45 fa R AR AL ZRE ST o

AW 2R 25 5 5 25 (2020) 4 FH B A [] 45 8 41
FEFHBEARRES, 10 4> SSR A S 7E 5 DR R0
N,. Ne P TRTIHE TP 12 4> SSR A7 AU T IR 15 195k
{E, {H H, Fl H W Fal e a2 R . LaREs 3R
B, FFAS [R)BR 2 X0 A ) 5% 5 B AR 1) 35t 1 22 R 1 DA
SR —EER, BESHHEHHEIF TN E 2
5o MeAh, BL IR E R AL AL A AT A R oR &
SHCEEHE T ST AERL, B RC-SY 5 RC-BH
Z 6] ) 9 A5 R 85 B /1N 0.141), 1 RC-NZ 5 RC-BH 22
T] FY B3 K (0.464) , 2 B AL bR 10 X 4% 7 5 B A ) 35
ERAMTEN A —E, 2T UPMGA A &R
BRI R, RC-NZ 5 RC-LS/RC-XW 4337 %%
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Abstract The cobia, Rachycentron canadum (Linnaeus, 1766), is an important aquaculture
species in cage and other intensive systems. This species has many advantages such as fast growth
rate, excellent meat quality, and high market value, making cobia an excellent candidate species for
commercial aquaculture. However, long-term artificial breeding of cobia has reduced gene exchange
and population genetic diversity. To better protect germplasm resources, molecular markers provide a
powerful tool in developing the breeding industry of cobia. Microsatellites are widely distributed,
large in number with high polymorphism, and have long been considered important molecular
markers for genetic diversity and marker-assisted breeding. More polymorphic microsatellite markers
need to be developed for cobia because the number of published polymorphic simple sequence repeat
(SSR) loci is very limited. In this study, Micro Satellite (MISA) software was used to identify SSR
loci based on the genome sequencing data of cobia. We analyzed the distribution, quantity, and
composition characteristics of the SSR loci to develop polymorphic microsatellite markers. The
identified markers were used to evaluate the genetic diversity in five cultured populations.

In this study, a total of 424 827 SSR loci were identified in the genome data of cobia, among
which mononucleotides, dinucleotides, and trinucleotides accounted for 50.50%, 30.23%, and
14.02% of the total SSRs, respectively. Among all the repeat units contained in the total SSRs, A/T
was the predominant repeat type of the mononucleotide repeats; AT/AT and AC/GT were the
dominant repeat types of dinucleotides; AAT/ATT and AGG/CCT were the dominant repeat types of
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trinucleotides. Repeat numbers of the SSR core sequences in the genome of cobia ranged from 4 to
275 times. The predominant repeat number of the mononucleotide SSR was ten and the predominant
number of the dinucleotide and trinucleotide SSR were six and four, respectively. A total of 173 518
SSR loci had a length of =20 bp, accounting for 47.98% of the total number of SSRs in the genome.
These results indicated that the SSR loci in the genome of cobia were of a high frequency, rich variety,
and with high polymorphic potential.

Unigenes obtained by the genome sequencing of cobia were used to detect and analyze the SSR
loci information using MISA software. The numbers and types of SSR sequences on the
single-stranded DNA of the genome were counted. SSR sites in cobia genome mainly contain
mononucleotide, dinucleotide, trinucleotide, tetranucleotide, pentanucleotide, and hexanucleotide
repeats. The screening criteria for the polymorphic SSR loci was set as “mononucleotide repeat units
with repeats at least 10 times; dinucleotides with repeats at least six times; trinucleotides,
tetranucleotides, pentanucleotides, and hexanucleotides with repeats at least four times”.
Subsequently, based on the information of SSR loci screening, 100 candidate loci were randomly
selected to design and synthesize primers for amplification. A total of 16 DNA samples from different
cultured populations were used as templates. Multiple PCR amplifications were performed to screen
ideal polymorphic SSR loci and suitable PCR primers. PCR products were detected using capillary
fluorescence electrophoresis. The GeneMapper 4.1 software was used to analyze the accurate sites of
the amplified sequences. Based on the genotyping data of the 100 SSR loci, SSR loci with high
polymorphism were selected to analyze the genetic diversity of five cultured populations of cobia.

The screening analysis results revealed a total of 344 820 SSR loci were detected in the genome of
cobia. Among these SSR (with 1-6 nucleotide as repeat units), the top three repeat types were
mononucleotide, dinucleotide, and trinucleotide, accounting for 50.49%, 30.23% and 14.02% of the total
detected SSRs, respectively. Among the repeating units included in the detected SSRs, the
mononucleotide repeats were dominated by A/T type, accounting for 46.34% of the total detected SSRs;
AC/GT was the dominant repeat unit type of dinucleotide, accounting for 21.81% of the total detected
SSRs. The number of SSR core sequence repeats in the total detected SSRs fluctuated in the range of 4 to
275 times. The predominant number of repeats of mononucleotide SSR was ten, and the predominant
number of repeats of dinucleotide SSR was six. In this study, the length of =12 bp was set as the standard
for screening high polymorphic SSR loci. A total of 361 684 SSR loci were obtained. However, the SSR
loci with fragment lengths of 12—19 bp accounted the largest number, with a total of 188 166; these loci
accounted for 52.02% of the total number of SSRs. Among the selected 100 candidate loci for genotyping,
a total of ten polymorphic SSR markers were obtained. These markers were used in the genetic diversity
analysis of five cultured populations collected in Beihai (RC-BH), Lingshui (RC-LS), Naozhou (RC-NZ),
Xuwen (RC-XW), and Sanya (RC-SY). A total of 69 alleles were detected from 145 individuals, the
average observed heterozygosity (H,) was 0.628, and the average expected heterozygosity (H.) was 0.706,
and the mean polymorphism information content (PIC) was 0.653. The inbreeding coefficient (Fj) of the
ten loci in the five cultured populations ranged from —0.317 to 0.270. The genetic distance between the
five cultured populations ranged from 0.141 to 0.464, and the genetic similarity was 0.629-0.868. The
results were similar to that of previous research using published markers, indicating that the polymorphic
markers screened from the genome of cobia were of high accuracy and reliability. These polymorphic
SSR markers provide strong support for population genetic diversity evaluation and molecular
marker-assisted breeding of cobia, and provide effective technical support for the development of the
cobia aquaculture industry.
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