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YR mstn Fd mtorEE SNPiLEEENRE
5E KRBT
Bz, BIEm e, B2, T

1.4 Rk KK IR/ 4P R b K S8 & AT 50 P s, KX 430070
2.7 RiERER KA RS, M 511400

mE

AR5 R % (Siniperca chuatst) FEARPEARFI S 9 73 FARIC , il B 08 & 8RO B it ol 5k 77 R Wi g 2=

KL mastn F mzor BIFE 4L DNA 51 B HAEF R 22 A1 (SNP ) o5 S5 22 , I8 33k 2457 45 1A T A K R B4 A
KeEA3 MY . 55 R, 243 R 7 4 3] mstn-in2 .mtor-in26 Fl mtor-E11 H: 34~ SNP {37 s, 34> SNP i i £ &85 5
£ 5 (PIC) 4 0.280 8~0.372 9, 78 SN AN ZRBEAR P 38 3 800 vh BE 22 28 MK s i - Ptk S v s - 58
Wt 5 MR R mstn-in2 07 5500 GG 3 PRA 1 A, He A A RIMAR S5 22t 9 - B 2 B 28 3 1% 07 sl CC
LN AMA (P<C0.05) o FEBESR A BEA A mstn-in2 7 858 GG 3 PRGN A A K AR A s A i 12
{14 S-S5 140 8 25 v FAZ 7 Ak CC JE B 280 [ /44 (P<<0.05) s mtor-in26 f37 £y TT LB A i A6, Fo 4K A i
RIS 88 S 25 108 8 285 1o T 0% ok TC LRI RN CC JE PR R AYANMA (P<C0.05) o A 45 SR 221, mstn-in2 v 15,
GG EETFI mtor-in26 437 15, T'T Fe PR kg A= KA 3L R B sz FE DK RN mzor FEPRVE N SRS 85 23 7 Fric 4l B

(eI S Ve S e

KR YRS L RER mst BN 5 meor B 5 IR Z AME(SNP)

FRESEE S9174  XHHRIRES A

52— i e D A 2R B A 28, R T 4
PRI & SE E R R A= Z . B
(Siniperca chuatsi) 72 H i A\ 5% 58 85 26 e 2 19 i
ol T A 2 5 B G 0 2 U 0 2 0 G BRE IR 3R
P e AR R A B T TR K P IR B 4 fedt B
RS R . (AR B E AR T K B = R A e
RO A BRI AR KGR E TR, B, Y
SR U R R 0 AR, LU R g K 00 e
g SR AT oK o AR, Ar T AR ICH B B Rl R
PRLFC TR R AN 52 TR R i, 2R B
S B R 7 NS

ML IS 4 S 1S R B K 2 25 (amplified
fragment length polymorphism, AFLP) 7+ F#5ic |
HUH & 741 (simple sequence repeats, SSR) #iic £ #
WAt ik 22 251 (single nucleotide polymorphism , SNP)
PRICSE 7 FARICHOR , B 7E 2 Fh 28 A KPR A G

Weks H) . 2024-05-25

XEHS 1000-2421(2025)05-0126-08

L AT P o) 48 A A5 38t A 7 e R e BT RO 4 43
AT R SNP FRiC 7E 5L H 41 b 8o g
K, oy TRAERM , B EA & 280, & —Fhiah
BRI FARIC . bRl - MR SCEPE S B 2 —
Fhid 2 LA SNP AR e S 1 SE R B e & P Fh H 19
PR B DEAT SCIRAE T s FEREIAR o)
SNP #ric #EAT R 50, #7 777E W 2 Ve 22 5, D156 B 3%
SNP#RiC s H HERAFAESCHK . et C T igf
Fl gh e P SNP 73 - FiR 10 R0 A= 1 R AH 5 B 1Y i
WS 68 (Lateolabrax maculatus) F55 11 28 4
(Schizothorax prenanti) BN 5T [FIFEUESE , SNP 43 F
PRic 5t KR IRAF A B G 10

LA A= 4 0 il 2 3 A (myostatin, Msin ) e A5
AN R R R L s R, EE R
SRR B LA AR, SR AR Bl IR B 25 5 M A~
Mty A= K12 EBE D t5 (Danio rerio) F1 i it (Mo-

FBIH < 5 A SRR R4 I H (32172951) 5 K MM TR R B 208 T T s S 3 2 T H (202317)
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rone chrysops) A0 25 %I (mstn) BB TEHES .
T I 5 F ¥ 11 (mechanistic target of rapamycin,
mTOR) & —Fh 22/ TR & R, /TR M E S, 0
AR A CE R e K E TS Ak,
mtor &2 5 T HE 1 5T IR AR DR e S A 2 A A L Y
AP AR s A Y B AR AR K R T S
FEACHI A AR R T 2= O CEZEMEM . (HEH T
¥ A WX mastn Fl meor 3 R SNP A7 g 19 5 52 e ok
ARAE AT FHRIC T A A .

AN GY 3 BT G SRS 6% msen K1 mtor BE N, 38 1
HAE O B B e B D Y 1k A R R A
SNP i 55, IR AR I - PR SR 3 e i 3, 48
SE LR B0 A A PR ARAE DG 2 FARaC , B TE N Bl B ik
B 0RO R R 2 JEA
1 MHREFE
1.1 EWEFmMRE

SIS i D M FEIR 62 2 (4 f0) Rl AR BEIR 88 2
CRCARL) 53 I B0 5 P DGR B v b Aol el XA
ARAA W T B 25K R AR R FD L S R
PRI e HARAS R, B BEOR B O IRl 4t v g & 0F
TE LT ARG R 50, W IR AR BTy 17~20 g, Horpr 5t
PHARE R 458 MR R 0 RALO0C 1) ) R B 2 S ) R R
J N (28.5441.45) g ) AR B A 5 PR VA 0t £ )
FRIE 104 H LR R oM (587.89+29.96) g HL

=N IR E =R SN N S NN N 5 6
FHF A KB 5, IF 45 B2y 38 TR R/ SR AL
W, T —80 Cuk A - A7 , 11 T )5 22 5 [F 40 DNA 1
PR,

1.2 EHFHDNARJIREL

FEH 41 DNA $2 B H SteadyPure Universal Ge-
nomic DNA Extraction Kit, F A& J7 v 4 38 5 %31 5
& UL, I T 35 E W B R H Uk R T DNA 48 B
itk
1.3 PCR ¥ i##0 SNP i &4 8!

DL i LA DNA AR , HR4J5 masin (NCBI &
S5 2 NC_058053.1) Fl mtor (NCBI % 3% 5 : NC._
058051.1) 3 K ¥ 31l , 1| ] Primer Primier 5.0 5 4%
518, %t mstm FERBETT 6 X519, meor F2 R 21
X1 (R LA 2), 5138 A TAEY) TR (RE) kK
WA RN T K. PCRYELT 45 F 5t M A AR 5L A
20 DNA W BIH , PCR B4R & K 20 pl., H Mix
Taq Buffer il 10 pL,ddH,O I 7 ul., F . Fi#E5 1914
1 pL, DNAT pL; 2 F2 ¥ 24+ 95 *CHl 22 P 5 min,
95 “CAZ M 30 s, AR HEAS [7] 51 Hy %F 1z Ay 2R ¢ il B 3R 2k
30 s, 72 ‘CHEf 30 s, F& )7 1 4 30 ¥k, 72 "CHEAf 10
min, SR 5 4 CERRE. A48 09 PCR =R A FE iy
J& , FH DNAMNAS #AF Fe X6t 7 41, chromas 37044 &
WA, 550 8 R s R IR 9 8 7 o . 3 NCBI
BLAST Ak 58457 w5 B, , %528 SNP v 1.

z1 mstnEBEER S MER

Table I The information of 6 pairs of primers of the mstn gene

5|42 FK Primer code = R/IN/bp PCR size

5141731 (5'—3") Primer sequence

mstn-1 977
mstn-2 371
mstn-3 395
mstn-4 815
mstn-5 892
mstn-6 872

F: CACAACCAGGCAGACACAGC

R: GTTCAGTGGCCATCATCATTATTGTCT

F: CCGAGTCCATCGTCCAGGTG

R: CAGTCCTTCCTCTCCAGGCTCT

F: GTAAGTTTTTAATTTCGCATTGTTTTTGGCA
R: CTGGAGAGAGACAGAGAAAGCAAAGG

F: GTGAGCTGAACCTTTATTTTACACTAAACG
R: CTGCAATGACAGAGCATGTGTGAA

F: CAACCATTCATGGAGGTGAAGATC

R: TTTCACTCTGAAAACATAACTTGAAAAATGA
F: CCAGGAATCCTCATGGACCTT

R: GAAACTTTATTTGTTAAAACAAGTATATAGAGTTGC

1.4 ZIfESHEEMERAEXES T

F| ] Popgen32 % {4 % SNP o7 5, 1547 46 {37 JE [
AR R TR A 3 WL 2 & JE (observed heterozy-
gosity, Ho) . ] B8 2% & J& (expected heterozygosity,

He) . 7B & %5 v 3 K $X (effective number of alleles,
Ne) fl Z &5 B & & (polymorphism information con-
tent, PIC) 8 AL S 73 M7 o [R] IR AR 4 55 437 35 PR AL
RTF g — BRI A 0 SR A, DT AT R AR
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Table 2 The information of 21 pairs of primers of mtor gene

51¥14 % Primer code PR/ /bp PCR size S141F41(5'—3") Primer sequence

F: GGAGACGGTCCAACTCAGC
mtor-1 1200

R: TCTCACGCTAATTCCACCGGA

F: CCACAGTTTAAAGCTGATATTTAAAAA
mtor-2 550

R: AGCTAGACCAGTCACGAATCC

F: AATAATATAATAACTGCTGAGTGATGTC
mtor-3 1050

R: CAGGTAAAACGCATAGAGCTGC

F: AAAAGGGGATCTACTTCAGCAC
mtor-4 750

R: TGTGTAGTAAGACAATAACTATTAAAAT

F: TAACTCTAAAATGTATATTTTGGGTTG
mtor-5 900

R: CCTATGATGTTTTTGCCTGATGTC

F: TTATCTGTATTACTGCCCTAACCTG
mtor-6 900

R: CTTACAAATTGACTGAGGAAGACTG

F: AGATCTTAGTGACACGAAATTGGAC
mtor-7 1550

R: AAAAAGTTAAGCTAATCCACATTCTG

F: AGGTGTTGTATGATTAATTTGTAGCAA
mtor-8 600

R: TGGAAAATAAGAGGGGCTGGAT

F: GCTCTCCTTTGCAGCTGCTC
mtor-9 1497

R: AATGTCAATTATCCTTTCTGACCTTC

F: TAGTAGAAGTCACTAGGTCTTCTG
mtor-10 1 000

R: AGTCTAAAATGTATCACAGTGATTCTG

F: ACAAACACGTTTTTGCTATGTGATG
mtor-11 400

R: AAGGTGCCAGGTGTGGATGAG

F: TGAACATGGGACTAAACAAATTATTG
mtor-12 1 000

R: ATGTACATTAAATAGGAGGAAATCTTA

F: ATGTTAAATTGTCATTGTTTATGTGTG
mtor-13 950

R: AGCCTTTCCAACATCTGCTTTAC

F: TGGGCAAGTTTTCCTTAAATAAAGTA
mtor-14 1100

R: TGGGCAATGCAGAGACTGTAG

F: CCTACAGTCAACACCTACAGTA
mtor-15 1150

R: TTTTGCTTTTCTAAGTAAAGGATGAAG

F: TTATACCTCTGAGTTTTGAGGGG
mtor-16 1250

R: AGGCAGACTGCAGTGGTTATTA

F: TTTAGGCACTGTTGGCAGGAG
mtor-17 400

R: TCTAATGCGATGGCCCACGC

F: CCTGGAGAAAACAGCCAGTAC
mtor-18 700

R: ACCAATACATATGTAGGCAGGAAAT

F: ATATTTGTTCACATTGAAAGTGTGTTT
mtor-19 1250

R: TCTGTTAAAATAACTTTTGACTTTCCAA

F: TTCATGTACCAACACAAGACAGAAA
mtor-20 1350

R: TATGAAAGCAAGAGAACTTGGTATTG

F: GATGCCAGCCTGTTTGTGTTTT
mtor-21 1528 R

: TGGTATCTGTACAGGGTTTAATGG

Hardy-Weinberg V- #PIRZS 19 R 75 K65
iz FHl SPSS H A%t SNPs {37 o5, i A ) 35 R 7 5588
WA A (IR EA T B 3R T 22 40 M, LA SNPs v 211

AN TR HE AR O DR 7, LI ) 2 1 A IR
AR T A il R A5 A R AR A DA P AR i A 3 A ]
B 2Z AR AE AR IR 2Z W) BN A 22 54k
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2 GFR5HMH

2.1 SAMEER mstn #0 mtor £ [F H 4% 1% SNP 712 #Y
£E
FIH msm FEH 51147 PCR Y38, 15 2] msm &
IR B R D 20 4 R 91 (0485 2N & TR S AN BT )
I meor BRI 21 %5 | W4T PCRY 1 , 4% meor
FE A B KR 43 A1 8T 8 81 LA B A3 4 9 F I 4
(58 AM G FRIST AN &+, 93815 50 47 4 Fh
TH2TPHET ).
1 T 45 5 T DNAMNAS B PF 7 77 51 L X
ZE IR W IRTE msm FE S 240N &% F FAFFE 1A
S G AR T AT 2 S T I ES 255 Bl 3
(mstn-in2) , Z&AEHE I H G—>C, J 4 L RAE . TE mior
L5 26 A~ & 1 1955 48 4~ id 3 (mtor-in26 ) I
55 114NN F 55 16 DBl (mtor-E11) Ab 4 & 3 1
A GEARL R, AT EE 30 T>C F G—>T, Horp
mtor-in26 {37 s, K 5 L 5E74E , mtor-E11 v &5 A [A] L%
x3

% mstn-in2. mtor-E11 1 mtor-in26 37 25 ¥ F7E 3
FhELPI AL, 239 (GG .CG AT CC) (GG .GTF#ITT)
HM(TT. TCHICC),
2.2 SNP {ImEHFE

B mstn F meor 7 I W) 3 A7 45 (mstn-in2
mtor-E11 1 mtor-in26 ) 78 5% M A1~ 75 2 AN AR rp it
ARG, 25 58 58 R (36 3) 3/~ SNP 7 s 78 2 B
VIR IAFAE DB a5 4s . SeM AR T, mstn-
in2 V7 s A 2% 45 S8 A8 i %2 B e, 9 0.513 95 mitor-in26
PSR BRZ 2 A RS RIS, Hoh 42 57
AR N 0.458 3, 4liG RIGEAR AT N 0.347 2; 17
mtor-E1L{ #5 RAT 242l 5 5828, RS8R
0.402 8, J ZRBEA T, mstn-in2 {7 5 24 A5 1 e A AMA
B2, AR 0.409 1;mtor-in26 37 i N 24 %
AR 22, RRAFBHR K 0.409 1517 mtor-E11 4 5,
(R GEAS RIS /D | S8 S AR B R 0.375 0, Herh 2
RIS 0.306 8.

3ASNP i R 72 2 M B A E E B R

Table 3 Genotype detection results of three SNP loci in two populations

FENEEAR Guizhou population

I B Guangdong population

(A=) HE R Y
SNP site Genotype FRASL IR FEASL K DA AR
Number of samples Genotype frequency Number of samples Genotype frequency

GG 21 0.2917 38 0.4318

mstn-in2 GC 37 0.5139 36 0.409 1
CcC 14 0.194 4 14 0.159 1
TT 14 0.194 5 22 0.250 0

mtor-in26 TC 33 0.458 3 36 0.409 1
cC 25 0.347 2 30 0.3409
GG 43 0.597 2 55 0.6250

mtor-E11 GT 27 0.3750 27 0.306 8
TT 2 0.027 8 6 0.068 2

2.3 SNP fiiRiEfeSiFtE

K F Popgen32 # {4 Al PIC_CALC H 444 43 1
BT 34~ SNP AV 5 7 2 A B AR b A7 RRAE 237
FF 14T Hardy-Weinberg ~F- i & i, 25 5 wos (£ 4)
TE 2 S BEAR 34 SNP A 5 28 A8 45 037 2 A R AE
0.215 3~0.576 3, mtor-E11 v 5. 78 2 B AR Y 28 A5 45
B B BE R AR XS AR S DM 2R FERE S &
(PIC)7E 0.280 8~0.372 9, ¥ J& T iE 2751 (0.25<C
PIC<C0.5) 7K~ 5 I HARYE R 7, &M 1Y Har
dy-Weinberg - fiif (P-HW) {H 7£ 0.067 4~0.773 1, %]
KT 0.05, K Hardy-Weinberg -7k 75
24 HERKMRESNPHriZHEXE

F B Z B0 SNP A7 85 8547 SNP A 55 3 [

AU A KRG BT, S5 SRR 5 R . XT3k
FNFEIA , 75 mstn-in2 f37 25, GG HE R A AMA 5 CC %
PR () AR A R (G R IR i) 74
2R (P<<0.05) , GC FE [ RIAA L HoAlh 2 Fp 3 (K]
RIASR AT i 25 % 22 5% 5 #F mtor-in26 £ i A mtor-
E117 5, R SE R A MR FE K IR K s A
[ RAE G B X W 2E . i AR A
Fr, 7E mstn-in2 v 15, , GG B R B ) 4 K R K
A i TR T B 1) 1 (BT S 3 R TR A CC S
HRLA AR (P<<0.05) , GC JE PR A4 5 HA 2 ok
RUANMAE AT 3 125 5 5 7F mtor-in26 i s, T'T 5
DR AN A 1) 4 K AR T 0 S il R T S v T A
SR TC PR A CC H A A AR (P<<0.05), TT
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Table 4 Genetic diversity of three SNP loci in two populations
(A N jﬁmﬁﬁz .
SNP site Population cle frequency Ne Ho He PIC P-HW
A B
sthoin? J7# Guangdong 0.664 3 0.3357 1.861 5 0.409 1 0.465 5 0.357 7 0.252 8
FeIH Guizhou 0.548 6 0.4514 1.981 3 0.5139 0.498 7 0.372 6 0.067 4
mitor-in26 J" 7% Guangdong 0.545 4 0.454 6 1.983 6 0.409 1 0.498 7 0.3729 0.3729
B Guizhou 0.4237 0.576 3 1.954 4 0.458 3 0.4917 0.369 1 0.773 1
mtor-E11 J”7% Guangdong 0.778 4 0.2216 1.526 7 0.306 8 0.346 9 0.2855 0.272 6
HeM Guizhou 0.784 7 0.2153 1.5103 0.3750 0.340 2 0.280 8 0.773 1

UE s Ne 278 A BEE AL AL, Ho 2 N e 52, He FR 1B &

B, PIC F/n 2785 B &, P-HW R il S 25 P . Note: Ne

stands for the number of effective alleles, Ho stands for observed heterozygosity, He stands for expected heterozygosity, PIC stands for poly-

morphic information content, P-HW stands for Hardewingel equilibrium.
FRAVEER 2 > BEIK mstn 70 meor B[ SNPs R £ F 2 54 KR E X0

Table 5 Correlation analysis between different genotypes of mstn and mtor SNPs and growth traits

&5

of Siniperca chuatsi in two populations

HEMA (A B Y S LSS i PR Al g
Population SNP site Genotype Total length Body length Body height Body weight Condition factor
GG 13.03+0.37a 10.97+0.31a 3.67+0.15 30.4643.79a 2.11+0.13
mstn-in2 GC 12.71£0.22ab ~ 10.73%0.18ab 3.53+0.11 27.53£1.89ab 2.1040.07
CcC 11.86£0.33b 10.19£0.23b 3.36+0.12 22.17£2.51b 1.932£0.10
- TT 12.46+0.36 10.56£0.27 3.55+0.13 24.90+3.14 1.964+0.13
(’iﬁlou mtor-in26 TC 12.33£0.27 10.50£0.21 3.44+0.10 25.904+2.16 2.060.08
CcC 12.80+0.27 10.80+0.21 3.57+0.12 28.2742.53 2.0940.09
GG 12.63+0.24 10.76+0.18 3.5340.10 28.35+1.93 2.1240.06
mtor-E11 GT 12.3240.24 10.404-0.19 3.45+0.09 23.47+2.19 1.9340.09
TT 12.80+0.64 10.58+0.57 3.72+0.47 28.68+8.89 2.33+0.36
GG 33.294-0.65a 29.1240.53a 10.61£0.26a 671.45+46.69a 2.55+0.07
mstn-in2 GC 31.6740.72ab  27.80£0.69ab  10.10-£0.32ab 563.47+£47.11ab 2.41+0.06
CcC 29.844-0.94b 26.024-0.89b 9.03+0.37b 423.854:43.39b 2.3140.02
e TT 34.4740.81a 30.1440.73a 10.95+0.33a 769.65+59.73a 2.69+£0.09a
Guangdong mtor-in26 TC 31.8040.72b 27.964+0.66ab  10.1440.31ab 572.43+48.36b 2.40=£0.06b
CcC 30.654-0.69b 26.7340.59b 9.46+0.29b 473.14436.26b 2.34£0.06b
GG 31.8540.55 27.914+0.49 9.98+0.23 571.7438.09 2.43+0.05
mtor-E11 GT 32.2240.91 28.20+0.83 10.15£0.37 602.48+58.44 2.4540.08
TT 33.51+1.13 29.21+0.96 11.1540.47 670.13+58.08 2.67+0.16

TE R PEAE N P I AR . (Al — BRI —F B b, S AT AR ) 5 Bl 2m 2 BRI R 2 ] 22 52 R [k 35 (P>>0.05) , A 7 B 22 5+

123 (P<<0.05), Note: The composition of values in the table is the mean =+ standard error. In the same column of values, the same letters in-

dicated no significant difference between the two genotypes (P~>0.05), while different letters indicated significant difference (P<<0.05).

PR AR AN AR B4 AR RN A S B I 5 s T 5k CC

FEHFIAMA (P<<0.05) ; 76 mtor-E11 {37 15, 3 i 35 (4] 1

MEZASA BEME2ER

3 it
TEARMS a8 2 B B 5 76 6 B % e 3

i) 34 SNP 1/ 5 (mstn-in2 .. mtor-in26 Al mtor-E11)

%

PEATIE R 3T, 37 57 2 /TR 4 mT i 0 7
SRS RRE TR R AR I H AR 2
ABER AT S I AR R AR, FRIH X 34N AR ]
SESATH AR AR E 1 . PIC )& Rk —1
HERTRAL ZREVERTE 5 , PIC MK, Fe W% A7 5 AT H it
() 35t 15 A7 S ik 22, 2% 6 7 9 b 9 398 AH X 458
B FEARBE G, 45 A0 Y PIC 7F 0.280 8~
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0.372 9, ¥ )& T £ 2 28 M: (0.25<<PIC<<0.5) /K-
XFF SNP FRic AU, 13X 2o 07 1Y 23815 B & m vl L
SRR R AR SR AL Ry TR 4 1B ZREPEAS R .
SNPARICZ BT AN A B i 2 851 S Ko B
TEIEH A h B R AR 22, 24> SNP A 545 4 ml DLk AR
P~ SNP FRic Z PR A B 7 AE SR 2R 2
ANRHME SRR T, 34 SNP AL I P 28 B o
435 A 0.338 7 F10.340 8, F B 2 A BERER HAT 58k
F 5 WL 2R, BN R 35 48 Z e K7
. R A R S W R AR (AR UL, B B
G AR AR 1 R R b S SR AN R
PRAE 345 o5 0 - 35 0 BB Z 5 B2 43 301 2 0.437 0 Fil
0.443 5, V- B0 5 & B 43 1) R 0.449 0 F10.375 0,
LA BE 1 43 B 25 At 3R W SN BEAR A 35t 4% 22 4
PR T AR

AHIFFE 8 13 43 W1 SNP AR IC -5 808 65 A < MR 1
M, & mstn-in2 7 85 5 AR K A7 7 i 35 ¢
Ho FESTMURN ARBEAR T, GG 3k P RIAN (A 1) A= 1
R E T CC R AN (P<<0.05) , & B mstn-
2 {37 5 40 9 AR 2 X SE I B 11 A A 3 ™ A ]
SO o DL AL T mst FERBYEE 24N T A4S
S5 R Gm S, {H AT BEXT masen FE K A0 75 55 B mRNA
YY) AR B R AEAE . X 5 AE R AR R AR — 2K,
U Chang " (T 5T 2 B0 B LK 2 LS BE 10 PN 35 T
AJ DL i sl G LIS I R R Gk . Ak, Wang
SEl200 g HFSE 48 1, CYP3AL 22/ & F i 1 A4
SNP {37 5 AT LA E S M2 3L R i T RE . X BRI &5
A2 SR T AR 4518 .

AWFFE K TR mstn B[R ) SNP Xt 50 HUFIT R BEA
A E A S R (B 5 T R R 2 S 21 B 4 T
FEEERA TR o FEMME LT 5 msim $5 ) SNP
705, X gyt A KA e 3 R (E G R £ A K TE R
M), 33X AT BB 2 BT mastn FEAS [R) A 4 By B 2638 1 110 25
STEL AR RYT, NS PR RG AE K 2 U,
FLARN Msm W) Zeik it KIK RIS THm= 5 B T
F AR Al R A2 B B 451 X BT a5 SR A AT 5
W& B, msm FEP N F LAY 14 SNP A 05 5 74
AR KA B M et . X BRI R, msin
L B SNP A 5 5 28R KRB DA G, Rtk
APWE msin e RIAVE SR8 6% 43 -k 10 4 Bh & R i) 82 22
ok 3L A

LEASTFIE A8 mtor FER A EE 1140 B T2
163 R I T mtor-E1L 7 5, SR 3% 407 25 55

W 5% 5 R ) AR R AR A AR R PR IR T W 2 R O
BLAST 73 #fr 45 B o 1A i3 Ry 6] SCEAE , R
B AR IR T B SR T 5 (4 AR Ak, DRt 4 D %
AL 15 118 A8 XSS B 1 A A R R P AR s, X
AT Y =5 30 X0 5 A — 25, B[] S5 7 2 — Fil e 58
AR B S, Shen %5 2 F 5 & B, FERERFIRR K
LR IR LB AFIRIE AR ARG o 3 R Ry [e] 287 B,
SRS U R 1 454 , B 2338 20 208 mRNA K-,
5 ) 2 P S5 6 1 K TR ) 20 40 1 R A
AR AREABEE IR B R — PG . AR, 1E
mtor FEF A5 26 4 9 7 F B4 48 ML I 777 1
ANGEAA S mtor-in26., FERAMESR) ARBEA D, TT 5
PR Y A R A AR AR T o RN 6 2 55 T ) Jb
1 FAZA 1 R TC PR CC HE BB i A4 (P<<
0.05) . BLAM, TT HHARIAE S CC L BIA AR LR K
KR S B AE ¥ 2% 5% (P<<0.05) . mTOR /&
PI3K/AKT/mTOR {5 i i) F iR HZ —,
5 90 A RS A AR OG0 AR PV Y
WAESE TIZAE 53 2 R s 0 i A K D RE i A
Sz — s se R AR AT A
M, AT UL FE meor FER 1 K PR 5
bt A= AR AR DG SNP 7 05 AT 1 N o FARic il Bh &
T A0 36 57 253
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Identification of SNPs in mstn and mtor gene of Siniperca chuatsi and
their association with growth traits

MIAO Yunliang', FAN Wangyuan"?, CHEN Boxiang®, HE Shan'

1.Huazhong Agricultural University College of Fisheries/ Huazhong Agricultural University
Chinese Perch Research Center, Wuhan 430070, China;;
2.Guangdong HAID Group Co., Ltd., Guangzhou 511400, China

Abstract To identify molecular markers associated with growth traits in mandarin fish ( Siniperca ch-
uatsi) and to facilitate the selective breeding of superior varieties, single nucleotide polymorphism (SNP)
loci were screened based on the genomic DNA sequences of the growth-related genes mstn and mzor.A sub-
sequent correlation analysis between these loci and growth traits revealed the identification of three SNPs:
mstn-in2, mtor-in26, and mtor-E11. The polymorphism information content (PIC) for these three SNPs
ranged from 0.280 8 to 0.372 9, indicating moderate levels of polymorphism in both the Guizhou and
Guangdong populations. Marker-trait association analysis revealed the following findings: In the Guizhou
population, individuals with the GG genotype at the mstn-in2 locus exhibited significantly higher mean val-
ues for total length, body length, and body mass compared to those with the CC genotype (P<0.05).Sim-
ilarly, in the Guangdong population, individuals with the GG genotype at the mstn-in2 locus showed signif-
icantly higher mean values for total length, body length, body height, and body mass than those with the
CC genotype (P<<0.05).Furthermore, in the Guangdong population, individuals with the TT genotype at
the mtor-in26 locus exhitied significantly higher mean values for total length, body mass, and Fulton’ s
condition factor compared to those with the TC or CC genotypes (P<C0.05).These findings indicate that
the GG genotype at the mstn-in2 locus and the T'T genotype at the mtor-in26 locus are advantageous for
growth. Therefore , the mstn and mzor genes are proposed as important candidate genes for molecular mark-
er-assisted breeding programs in mandarin fish.

Keywords Siniperca chuatsi; growth traits; msin gene; mtor gene; single nucleotide polymorphism
(SNP)
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