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Abstract: Myosin heavy chain (MYH) participates in hypertrophy and hyperplasia of muscle fibres in fish and plays an impor-

tant role in muscle growth and contraction. In order to screen single nucleotide polymorphism (SNP) sites associated with
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growth traits, we applied the PCR amplification method to obtain the nucleotide sequence of MYH in the cultured marine fish,

the hybrid grouper (Epinephelus fuscoguttatus Q x E. polyphekadion &), and then used the correlation analysis to detect the

SNPs related to its growth traits. The results show that the sequence length of the MYH was 12 129 bp, including 36 exons and 35

introns, encoding 1 934 amino acids. Four typical domains in MYH were detected, namely Myosin_N, MYSc, IQ and

Myosin_tail_1. Comparative analysis reveals that high conservation in nucleotide sequence and protein domain of MYH was

manifested in Perciformes, Tetraodontiformes and Pleuronectiformes species. Sixty-two SNP loci were found in the MYH.

Eight SNP loci were in Hardy-Weinberg equilibrium state. Twelve SNP loci were located on exons, significantly correlated with

growth traits, such as body mass and total length. Among the 12 SNP sites, only g5417 C>G was a missense mutation, resulting

in the transformation from alanine to glycine. Other loci were synonymous mutations. These SNP sites related to growth provide

candidate sites for screening the growth-related molecular markers in the hybrid grouper.

Keywords: Epinephelus fuscoguttatus Q x E. polyphekadion &'; Myosin heavy chain gene; Growth traits; Single nucleotide poly-

morphism
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FEFHEEFE R 1200 FB-m ™, ARHE A AR KA 0B a2 F: GTATCTAAAACATGAAGCAC -
PRI, G E 6 mx5 mx1.5 m YK Primer2  p. AACCTACAAATTATCGACCA
FIEK M HEATIRAE . & 12 H IR H IR % R 4 a3  F GGTCCCAAATCAAACTCCIG PO
N § ) NS IE
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% iiéi JJ4 J‘I‘I /:_E. T iﬂ:ﬁ‘bﬂﬂ J*?O %Hﬁ BioEdit %H Clustal W 214 14 F: ACTCATATTTTTGTCCCCTC SNP i T
X FEGHEA T 40 8 HUR BT I 0k SNPs {37 2. AR 4 Primer 14 R: TTTGCCTTCAGTAACTTCGG o
SNPs {i 515 150 bp FFa#EAT 51983t FRE a1 FATAAAATATTCTGTCCCTCC -
. SNP v 5. 561
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zygosity, H,) Fll Hardy-Weinberg “F-fi. >k Pop-
gene v. 1.31% /301 5k S5 L B (Effective num-
ber of alleles, N,), Z2A&M(5 B (Polymorphic infor-
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Table 2 Similarity comparison of amino acid sequence in MYH gene between different species %

FRAEASKEE  Boh ARt SRk RO WEREREY  PREREEE SPbkE KROBee

E. fuscoguttatus E. lanceolatus S.argus T.rubripes  A.latus H. stenolepis T. jaculatrix M. salmoides

F2IRZRATBE

E. fuscoguttatus x E. polyphekadion 98.9 98.7 94.5 92.4 94.3 91.6 94.2 94.0

A B

E. fuscoguttatus 99.4 95.1 93.0 95.0 92.2 94.8 94.6

Wi A pE

E. lanceolatus 95.0 92.9 94.8 O2%) 94.9 94.5

Skt

S. argus 94.7 96.7 93.4 96.3 95.9

LTBEAR il

T. rubripes 94.9 91.8 93.8 93.6

BEBETRER

A. latus 93.1 95.9 96.1

BRI

H. stenolepis 93.0 92.3

Gk

T. jaculatrix 95.2
HAAEH Epinephel X E. polyphekadi

KR s A1 544 Epinephelus fuscoguttatus

R TIT i Foebepes g

SR Scatophagus argus

ZL65 %75 ill Takifugu rubripes
GG Acanthopagrus latus

PRI E% Hippoglossus stenolepis

S7K 6 Toxotes jaculatrix

K VSRS Micropterus salmoides

Myosin_N
10 20 30 40 50 60 70 80 90 100

1; fh%— 2 Epi x E. polyphek

Ai5L Epmephzluwswgunams
FATBE i Epinephelus lanceolatus
4% ff1 Scatophagus argus
UL 4778 Takifugu rubripes
F{UEER Acanthopagrus latus

?%Wéﬁ% Hippoglossus stenolepis
K0, Toxotes jaculatrix
7( I3 Micropterus salmoides

ﬁ%ngg inephel « E. polyphekadi
A Epmephelusfusmgmlatus

A ATRED Epinephelus lanceolatus

G410 Scatophagus argus

ZL68 %575 il Takifugu rubripes

BEEPREE Acanthopagrus latus

PRk FIEEY Hippoglossus stenolepis

47K 1 Toxotes jaculatrix

KIS Micropterus salmoides

s . polphekads
3 Epmephelus fuscoguttatus

#i i A1 18 Epinephelus lanceolatus

St Scatophagus argus

28 4377 6l Takifugu rubripes

UEMRES Acanthopagrus latus

WBEFITEE Hippoglossus stenolepis

HE7K A Toxotes jaculatrix

KRS Micropterus salmoides

IR hels x E. polyphekadi
%,ﬁﬁﬁ}ﬁi Epmephelu: fuscoguttatus

5 (13 Epinephelus lanceolatus

St Scatophagus argus

LI %377 il Takifugu rubripes

HHEBRES Acanthopagrus latus

WBEFITEE Hippoglossus stenolepis

AY7K 1 Toxotes jaculatrix

KIS Micropterus salmoides

IR X E.p
FReA ﬁ?ﬁ Epmephelus fuscoguttatus
Wi FiBE 8 Epinephelus lanceolatus
%%Eﬁ': Scatophagus argus

L6 )7 6l Takifugu rubripes
EBEEE Acanthopagrus latus
Bl 5 Hippoglossus stenolepis
/KA1 Toxotes jaculatrix
K VSRS Micropterus salmoides

KIR AL Ep x E. polyphek
A B Epmzphzlus fuscoguttatus

FEAMATBE 4 Epinephelus lanceolatus

mi&ﬁ Scatophagus argus

L6 /<77 6l Takifugu rubripes

IR Acanthopagrus latus

rE Hippoglossus stenolepis

4K A0 Toxotes jaculatrix

KBS Micropterus salmoides

WIRAASHE Epinephel x E. polyphekadi
K2R B 5. Epinephelus fuscoguttatus

$iciti 1R Epinephelus lanceolatus

SAR 10 Scatophagus argus

2L 75 )7 il Takifugu rubripes

BB Acanthopagrus latus

REEIH U Hippoglossus stenolepis

/K1 Toxotes jaculatrix

KIS Micropterus salmoides

IRAAETE I x E. polypl
KA ﬁ}ﬁ Epmephelus fuscoguttatus

B Bt Epinephelus lanceolatus

4k ff1 Scatophagus argus

L 457 6l Takifugu rubripes

HEUE IS Acanthopagrus latus

WIS Hippoglossus stenolepis

3K 18 Toxotes jaculatrix

KB Micropterus salmoides

MYSc
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W21 A2E AL Epinephell x E. polyphekadi
KR A1 REA. Epinephelus fuscoguttatus

Bty (1L Epinephelus lanceolatus

Sk Scatophagus argus

ZL8E %77 ill Takifugu rubripes

HEBEE Acanthopagrus latus

R Hippoglossus stenolepis

7Kt Toxotes jaculatrix

KIS Micropterus salmoides

A2 A2 BE Epinephel. x E. polyphekadi
KR 1R Epinephelus fuscoguttatus

Wit AR Epinephelus lanceolatus

%44 Scatophagus argus

ZL68 %575 ill Takifugu rubripes

EBREE Acanthopagrus latus

JRBEFIFEY Hippoglossus stenolepis

7K Toxotes jaculatrix

JITHES Micropterus salmoides

110 120 130

210 220 230
AL AL PE Epinephels x E. polyphekadi
K5 A1 R Epinephelus fuscoguttatus

B AR Epinephelus lanceolatus

SR 10 Scatophagus argus

ZL65 %377 ill Takifugu rubripes

HEBE S Acanthopagrus latus

BREEII % Hippoglossus stenolepis

/K10 Toxotes jaculatrix

KIS Micropterus salmoides

 E. polyphekadi

IR A4 CHE Epinephel

KR s AR Epinephelus fuscoguttatus
HHr A1 18 Epinephelus lanceolatus
4kt Scatophagus argus

L66# 437 6l Takifugu rubripes

HEUE A Acanthopagrus latus
WBRFTEE Hippoglossus stenolepis
#E7K 6 Toxotes jaculatrix

KI1RE Micropterus salmoides

410 420 430

KR Epinep xE.p
FRei 1R Epinephelus fuscoguttatus
Wi ALt Epinephelus lanceolatus
SRS Scatophagus argus
2L 5 )7 6l Takifugu rubripes

S8 A Acanthopagrus latus
Bl 8 Hippoglossus stenolepis
17K 188 Toxotes jaculatrix
KSR Micropterus salmoides

HIRAAEHE Epinep xE.p
FRei 1R Epinephelus fuscoguttatus

Y B Epinephelus lanceolatus
SR Scatophagus argus

2L 5 )7 6l Takifugu rubripes

EBE S Acanthopagrus latus

Pl 8 Hippoglossus stenolepis

7K f0 Toxotes jaculatrix

KSR Micropterus salmoides
TR A4 CHE Epinephel x E. polyphekadi
FiBEea Epinephelus fuscoguttatus

A1 91 Epinephelus lanceolatus

4kt Scatophagus argus

T66# 4377 6% Takifugu rubripes

FUEER Acanthopagrus latus

WRBEFTEE Hippoglossus stenolepis

4K 18 Toxotes jaculatrix

KRS Micropterus salmoides

IZIEACTE Epinephel x E. polyphekadi
KR AT B Epinephelus fuscoguttatus

ity A PE £, Epinephelus lanceolatus

Skt Scatophagus argus

L6 4377 6t Takifugu rubripes

HUEWRER Acanthopagrus latus

WBETEE Hippoglossus stenolepis

HE7K A Toxotes jaculatrix

KL Micropterus salmoides

AR Epinephelus fuscoguttatus
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37K f8L Toxotes jaculatrix
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$igti AR Epinephelus lanceolatus
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UTE A7 Takfugus rubripes
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PRk % Hippoglossus stenolepis
7Kt Toxotes jaculatrix
KIS Micropterus salmoides
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Fig. 2 Amino acid sequence alignment in Myosin_N, MYSc, IQ and Myosin_tail_1 domain of MYH gene among different species
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Fig. 3 Predicted protein structure of MYH

Note: a. E. fuscoguttatus x E. polyphekadion; b. E. fuscoguttatus;

) AHECT B (892 1),
BRI

c. H. stenolepis.

24 HPkEBEEHFHEERE SNPs (L5047
RYELERE I EAE N 2K, ks 62 4

SNPs i 5, (3 3). 45045 H, /T 0.066 7~0.750 0,

H, /T 0.152 8~0.497 8., 7E 62 > SNPs {ii i1,

5 H A2

Kk 4 RO L 28040, Har g Fhaek
B2, REIA O RUR TR K e 245
£ A 8> SNPs /i £ & Hardy-Weinberg “F-fiff
(p>0.05), Hll g960 C>T, g988 G>A, gl442 C>T,
g3740 A>G, 5196 T>C, 5253 C>A, g8598 A>G,
g10120 C>T., X Sef AT BB 04, &
PR g5196 T>C Fl 8598 A>G Z [A] i/ Hi o %
B (r=0.81),
2.5 SNPs 5EKMERKERS

TE 62 /> SNPs i s A 12 M i oL TAMNE
B, BT S A KR T SRR A b . 2 SRR
By, BT A SNPs 35 4 KPR R I B 25 AH ¢
(p<0.05) (% 4). 7E 124 SNPs 1, [k g5196 T>C,
g5253 C>A Fil 8598 A>G #b, H AN S kA4 T3k
WL ZR G, BIANTE g4482 A>G i i ib 2k GG
it 45}5)?751‘1?%3%33&% SNPs {f7 g5417 C>G
D LA (5 606 1 s FEONERZ S

i il (Hippoglossus stenolepis) XP 035027113.1

——o$5 4 A B (Epinephelus lanceolatus) XP 033506503.1
K% R PEA (Epinephelus fuscoguttatus) XP 049453941.1

I,

afff 7K 401 (Toxotes jaculatrix) XP 040910911.1

S8R (Scatophagus argus) XP 046263685.1

o K [ 21 (Micropterus salmoides) XP 038574763.1

s B A& PR (Acanthopagrus latus) XP 036941235.1

PAT Y

JRAAEBE (Epinephelus fuscoguttatus X E. polyphekadion)
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Fig. 4 Phylogenetic tree of MYH among different species based on Neighbor-Joining method

x3 KEAEHEERE L 62 1 SNPs HEESH#
Table 3 Genetic parameters of 62 SNPs in MYH

HRZATRRZATERL A LIS A AR WA B R 4 A BiE 2 A Hardy-Weinberg -7 (p {H)
SNPs Type of base FEHELCN, H, H, PIC HWE (p value)
2960 T/C 1.342 3 0.300 0 0.2550 0.2550 0.3324
g979 A/T 1973 1 0.750 0 0.468 8 0.469 0 9.27x107""
988 A/IG 1.2800 0.250 0 0.218 8 0.2190 0.5795
gl011 T/C 1.882 4 0.750 0 0.468 8 0.469 0 9.27x107""
gl017 C/T 1.800 0 0.666 7 0.444 4 0.444 0 6.59x10~>"
g1027 AIG 1.800 0 0.666 7 0.444 4 0.444 0 6.59x10~>"
g1038 A/G 1.800 0 0.666 7 0.444 4 0.444 0 6.59x10~>"
gl113 T/A 1.9350 0.316 7 0.483 2 0.483 0 0.008 008"
gl166 T/C 1.724 1 0.550 0 0.398 8 0.3990 0.002 727"
g1187 C/T 1.724 1 0.600 0 0.420 0 0.4200 0.0005355"
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&5k 3 to be continued
WA R ZAMERL A B LAY AR WA PUNIIP S iy LA Hardy-Weinberg 4 (p {H)

SNPs Type of base FHRE N, H, H, PIC HWE (p value)
g1283 C/A 1.8514 0.650 0 0.4599 0.459 8 0.001 751"
g1352 AIG 19103 0.683 3 0.476 5 0.476 5 0.001 054"
gl442 T/C 1.2195 0.200 0 0.180 0 0.180 0 1
g1805 C/T 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""
82796 C/T 1.763 0 0.200 0 0.432 8 0.432 8 4.39x10™"
2975 G/A 1.896 7 0.300 0 0.472 8 0.472 8 0.005796"
g3006 A/C 1.991 2 0.200 0 0.497 8 0.497 8 2.38x107%"
g3007 AIG 1.763 0 0.166 7 0.432 8 0.432 8 2.80x107%"
g3015 C/T 1.663 2 0.116 7 0.398 8 0.398 8 1.16x107"
g3073 T/C 1.882 4 0.183 3 0.468 8 0.468 8 2.95x107%"
g3176 A/T 1.882 4 0.183 3 0.468 8 0.468 8 2.95x107%"
3428 G/C 1.8349 0.1333 0.4550 0.4550 3.49x107
3740 G/A 1.406 0 0.250 0 0.288 8 0.288 8 0.36

g4301 G/A 1.882 4 0.750 0 0.468 8 0.468 8 9.27x1077"
g4482 G/A 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""
g4778 T/C 1.882 4 0.750 0 0.468 8 0.468 8 9.27x1077"
5196 C/T 1.973 1 0.616 7 0.493 2 0.493 2 0.071 36
5217 T/C 1.743 8 0.616 7 0.426 5 0.426 5 0.000 456 2"
5253 A/C 1.683 8 0.300 0 0.406 1 0.406 1 0.054 04
5265 C/T 1.743 8 0.616 7 0.426 5 0.426 5 0.000 456 2"
5322 C/T 1.867 2 0.7333 0.464 4 0.464 5 2.56x107%"
85391 G/A 1.867 2 0.7333 0.464 4 0.464 5 2.56x107%"
g5417 G/C 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""
g6413 T/C 1.956 0 0.183 3 0.488 8 0.488 8 9.08x1077"
g7071 C/T 1.683 0 0.066 7 0.406 1 0.406 1 1.36x107"
g7588 G/T 1.743 8 0.616 7 0.426 5 0.426 5 0.000 456 2"
87606 T/C 1.743 8 0.616 7 0.426 5 0.426 5 0.000 456 2"
g7619 T/C 1.743 8 0.616 7 0.426 5 0.426 5 0.000 456 2"
8320 T/C 1.743 8 0.616 7 0.426 5 0.426 5 0.000 456 2"
8328 G/A 1.743 8 0.616 7 0.426 5 0.426 5 0.000 456 2"
8406 C/A 1.743 8 0.616 7 0.426 5 0.426 5 0.000 456 2"
8528 AIG 1.743 8 0.616 7 0.426 5 0.426 5 0.000 456 2"
8548 AIG 1.743 8 0.616 7 0.426 5 0.426 5 0.000 456 2"
8598 G/A 19731 0.583 3 0.476 5 0.476 5 0.1102
g8715 T/C 1.683 8 0.066 7 0.406 1 0.406 1 1.36x107"""
29646 T/C 1.882 4 0.750 0 0.468 8 0.468 8 9.27x1077"
29649 T/C 1.882 4 0.750 0 0.468 8 0.468 8 9.27x1077"
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&5k 3 to be continued
WA R ZAMERL A B LAY AR WA PUNIIP S iy G2 Hardy-Weinberg 4 (p {H)

SNPs Type of base FHRE N, H, H, PIC HWE (p value)

89657 AIG 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""

29846 AIG 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""

9884 C/T 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""

9902 T/C 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""

g10120 T/C 1.180 3 0.167 0 0.152 8 0.152 8 1

g10187 C/G 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""

g10221 G/A 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""

g10368 C/T 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""

g10444 C/T 1.896 7 0.733 3 0.472 8 0.472 8 1.88x10™"

g10545 T/C 1.867 2 0.7333 0.464 4 0.464 5 2.56x107%"

g10559 T/G 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""

g10575 T/G 1.882 4 0.750 0 0.468 8 0.468 8 9.27x107""

g10658 A/C 1.882 4 0.750 0 0.468 8 0.468 8 9.27x1077"

g10661 C/T 1.2395 0.083 3 0.1932 0.193 1 0.000 693 7°

10994 AIG 1.600 0 0.066 7 0.3750 0.3750 8.73x1071"

. *FIN i Hardy-Weinberg £ (p<0.05).
Note: *. Devating from Hardy-Weinberg equilibrium (p<0.05).

F4 MBkEAEHEERE SNPs (a5 &£ KERBEX4E
Table 4 Correlations between different genotypes at SNP loci of MYH and various growth traits

;ﬁ&ﬁﬁi‘% R R BeAKL ENpiFT £ (ENN PSS N A
EZ N Location  Genotype  Number Body Total Body Head Body Caudal peduncle
1% SNPs P mass/kg length/cm length/cm length/cm height/cm height/cm
AA 15 0.58+0.06"  32.48+1.00°  27.30+0.88"  10.31+0.53"  9.65+0.63" 3.3540.29°
g4482  HRET 11
AG 45 0.30+0.21°  21.36%7.52° 18.1746.35°  6.75+2.51®  6.0742.65" 2.15+0.88°
cC 8 0.27+0.19"  20.18+6.65"  17.0845.53"  6.29+2.08"  5.52+2.48" 2.01+0.84°
25196 AT 14 CT 37 0.31£0.22°  21.62+7.68°  18.4146.49"  6.84+2.58"  6.19+2.68" 2.17+0.88°
TT 15 0.58+0.06°  32.48+1.00° 27.30+0.88°  10.31+0.53°  9.65+0.63" 3.35+0.29°
AA 8 0.27+0.19"  20.18+6.65"  17.0845.53'  6.29+2.08  5.52+2.48" 2.01+0.84°
g5253  SNET 14 AC 18 0.17+0.11°  16.88+3.51"  14.4043.02°  535+1.37°  4.57+131° 1.67£0.51°
cC 34 0.50+0.18"  28.92+6.70°  24.45%5.59"  9.16+2.26°  8.57+2.30° 2.96+0.77°
TT 16 0.56+0.12°  31.41+4.25"  26.4143.56°  9.96+1.43"  9.29+1.53° 3.2340.54°
g5322  SMNET 14
TC 44 0.3040.22°  21.50+7.56°  18.2946.38"  6.79+2.52°  6.1242.66" 2.16+0.88"
AA 16 0.56+0.12°  31.41+4.25" 26.41%3.56"  9.96+1.43"  9.29%1.53 3.2340.54°
g5391  SNET 14
AG 44 0.30+0.22°  21.50+7.56°  18.29%46.38°  6.79+2.52"  6.1242.66" 2.16+0.88°
cC 15 0.58+0.06"  32.48+1.00°  27.30+0.88"  10.31+0.53"  9.65+0.63" 3.3540.29°
g5417  HNET 14
CG 45 0.30+0.21°  21.36+7.52°  18.1746.35°  6.75+2.51°  6.0742.65" 2.15+0.88"
AA 10 0.49+0.19°  29.1146.31° 2436510  9.27+2.13"  8.17+2.01° 2.87+0.69°
g8598  AMBF 25 AG 47 0.35+0.22°  23.24+8.09°  19.74+6.82°  7.3242.63"  6.79+2.85" 2.38+0.96"
GG 3 0.3140.21  21.77+#7.73  18.57%6.60 7.1742.99 5.7342.89 2.05+0.78
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53R 4 to be continued
HZATIR - " ENGiNy £ (SIS PN EN AR
: FEp A
ZAMENL ME = FRAL Body Total Body Head Body Caudal peduncle
Location ~ Genotype = Number . .
1 SNPs mass/kg length/cm length/cm length/cm height/cm height/cm
GG 15 0.58+0.06°  32.48+1.00°  27.30+0.88"  10.31+0.53"  9.65+0.63" 3.35+0.29°
29846 AR F 29
AG 45 0.30+0.21°  21.36+7.52°  18.174#6.35°  6.75+2.51®  6.07+2.65° 2.15+0.88°
AA 15 0.58+0.06°  32.48+1.00°  27.30+0.88"  10.31£0.53"  9.65+0.63" 3.35+0.29°
gl0221  AhET 31
AG 45 0.30+0.21°  21.36+7.52°  18.174#6.35°  6.75+2.51  6.07+2.65° 2.15+0.88°
TT 15 0.58+0.06°  32.48+1.00°  27.30+0.88"  10.31+0.53"  9.65+0.63" 3.3540.29°
gl0368 AT 31
TC 45 0.30£0.21°  21.36+7.52°  18.1746.35°  6.75+2.51®  6.07+2.65" 2.15+0.88"
TC 44 0.30+0.22°  21.47+7.57°  18.26£6.40°  2.1940.43"  6.11+2.67° 2.160.88°
glo444  FhET 31
TT 15 0.58+0.06°  32.48+1.00°  27.30+0.88°  10.31+0.53°  9.65+0.63" 3.35+0.29°
BT 32 cC 15 0.58+0.06°  32.48+1.00°  27.30+0.88"  10.31+0.53'  9.65%0.63 3.3540.29°
210658 A
CA 45 0.30+0.21°  21.36+7.52°  18.174#6.35°  6.75+2.51®  6.07+2.65° 2.15+0.88°

T BERER, 3R AR R Rom 225 03 (p<0.05).

Note: Mean=SE. Values with the different superscript letters within same column are significantly different (p<0.05).

ZESWAIRN

AR ; HARYIERI XA, {5 g10444 T>C HAF
£ 3 R, (B CC BIAMAIY 14~ (i 0.16 kg,
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5 4.27 cm, MG 1.40 cm) . #Ed X} 12 4~ SNPs
IS I A KPR B o i BB, 2B 3k
RIBIA S TR IE 7,

3 e
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S ERRIL
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F2 55 2% 28 B L BR 2K 1 o e 3 PR 9 A i )
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A 3 Fh LRI 55 g5196 . 5253, g8598 All
gl0444, TT. CC. AA FI TT 435I H IR A
HAE A R AR 25 T At 2 AR IR 3 A
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SEBRE A LR B, 1 i e 5 R ) DX A A 5 AR IR
FHHHIEY) SNPs, Chen 451" 7E I [RBRAE: D1 A4 ILER
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BB ) LS TERN BRI (Plectropomus
leopardus) " [RIFE K& BRAT A KA & SNPs 1 55 )& [
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