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E T RAD-seq FI K O REIE T EAIRK SNP ZHE R HS5 £ K%
N:IES S )

feFall WH At EED TRE, B, wEE, kEK, FLRS
Egiaj‘f/itza %]]ki:gza 3@{&1,2
L Al KTl 2= B, L8 T8 214081,

2. K RRAFE BER K T G, A AT IR K 5 Rl BTG I i S0 2, VIIR TOB) 2140815
3. SRINTIK = EORMET 3, TLI8 R 215004

BE: KHORE (Micropterus salmoides) MR AT 5 B 577 1 1 B BhrE, JF & PE SNP frid S8k
PRI J A RO IR, A B Ttk — 2D A b AR KR B AR L, S & U0 5 7 7 ol R B Bl e TR AL TR 2
I 74 R (restriction-site associated DNA sequencing, RAD-seq), 7EKk H B 653 E 6T WHRD FO A= K bR s B A (14
HKAT 1%FIH/NG 1%)H, Gk T 54 K RAAE W TE GBI SNP A5, FIH— AL A1) (generalized linear
model, GLM)¥§ SNP i f 3L 7 5 230 & FO MARIIRE . PRI . R AR ST A DG A0 B, e A0 3 g ik PR e
15 BT A R AR HE IR, I 235 5 DL 34 R R IR0, 43 BT A 3 SR R B SR G 28R o 6 R 1 PR 23 R ik R T
4196486 1~ JFiH: SNPs, 3T EFERF IE R AR B E 0.7, #12E 0k T 100 45 A K MRV AE A S& ) SNP {7 45 .
KAEI T R, A7 12 4~ SNP ARICHEAE 5 G, L35 5 i SR B 061K, 10 N SR B35 561K, 4 1~ S5k
ERELE, 5 AN SERERE XL, HhFRiC SNP19140160. SNP24406191. SNP3355498 Fl1 SNP9244620 435Il 5E i
BAERAEEIEE fam174b. diaph2. kiaal5491b F ppip5kib b &4 6~10 AL 3G PR Y (AR B 4 0~5 ML
ERBMFRETHERE . (K. WEERE FaRE T 32.07%. 9.63%. 9.96%F1 10.58%. AT ER
12 B SNP ARIZ AT 4 A K e 5Ll Bl K 1 B A KRR o

KEIE: KH B Wi LIEHEAM T, SNP; ARk, R ILHE R
FESES: S917 M ERAREAD: A XEHS: 1005-8737—(2024)03-0241-16

K 1B (Micropterus salmoides) i =Tt 3,
20 tHad 80 4RI A Y, PAIH AR KR BE P 3
PESR . BB SR MR SZ I 28 2% . IR RN
FREFFRE P A AR TE, 2022 AE K M R BFSRAE
ik 80.2 07 t, #2021 4FHY 70.2 J7 t 391 14.3%!',
SR, FEREFREE W AW A S, Fh s s R Ak Bt
S RE T T R L DI JBT i A IR M 4 TR H 25 3 22,
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idella)®, 8 (Hypophthalmichthys nobilis)®, K#&
1 (Larimichthys crocea)l” ¥ 4x #8 (Trachinotus
ovatus)VE T B FOK Y LB K E 54
KAHICRY LA o AR R fpr, 3 ek fige 3k Bk PRk,
e 72 54K LT AR OCR 2, ik
Tk 70 N 7 45 4 & H (HSBPI) . H4UE A B
(CTSB) . HARF; TR KT (POUIFI) ., BB &R
FEAERK -1 (IGF-DFZNEE A Al (ApoproteinAl)
SRR WA GRS EREE N TR R R a2
TR R T AR U1

g iy R Ak & 456 7 F bnic i B & A
(marker assisted selection, MAS), #hKHINR T &
PPt RE, OB E e, K sE
Frh e g iz Y, SNP FRICTESE N4 p H A
PLRia AT B, BAETESFE, Tl
B F AU AT I Fhsic 2 —U% Hl, fa
HEERKAMIEH) SNP ARCH 2 & fE . NG
FHE T[] A A 3 238 1) B A0 A S A B, T
T 4 Mk SNP brid. H28% Pl x s o
(Acrossocheilus fasciatus) MSTN A TERE, I
R HAEA [FH A b )RR TE LR E T 10 A=
KARSE SNP ARic. JT4Ek, Hi T 1R] ALk R 20 )
BORELA SOV ) et | R e v S A A
TEAZRARARDG SNP ARiCIF A B il fi
PEFERZEIE, 781 H fi(Paralichthys olivaceus)?"
P& 15 BE fi (Epinephelus coioides)™ . 4T J& i
(Hemibagrus wyckioides)®>! v ¥ 1 16 2] A K AH 3¢
SNP Fric, i SNP pric 54 KR AT M
O30, WITRB S IhRESE AL AR K &R, A BT
PRSI B R GHOR, XN T — LI T
PRICHT B AR A S, R e AR i — ik
PR (generalized linear model, GLM)X} % G HF
(Macrobrachium rosenber-gii) 5 ™4 KR IEATAH
KAES BT, $RF] 4 4> 8.3 CH A SNP #RiC . Zhang
A5V T WL (A canthopagrus schlegelii) %% s 40
s, e 60 1IR3 R 9 SNP H A BE 4 4 hrR
0GR 3 OCHE, AT T AR LR

ARSLIGHET 2020 ARG GIFET 3000 K
1SR ffi by S k) 2 1) FO LR AR A, 0 i fr Ak
AL P H AR, ik R O e K SNP Frid, 12

B S DR, DAy O oA L B E S
1 #MRE5FE

1.1 LIy

ARSI LG | HERD PO SEARFEE Y FO LAl
BER XTI G, TE K Bl 2 b5 e 1K el iiF 53
HC e R SRR 5, 5 A W RO ARV s T
6 mg/L, BEAMLT 6 mg/L, pH (5457E 7.7, THK
8:00 Fl 17:00 fo FH o £ & HI 7 b el BHE I . 7EAH
FFRFEEET, M 3000 Rkt 30 kA
7, IR (724.24119.2) g Fl 30 EH/NMAE,
S 4K E(307.2+107.7) g . PP A SCHG a2
MS-222 (200 mg/L)JFRHE, BYHL 0.5 ¢ FEfg, ST RIE
FWA TR, 80 CHIRAFRH.
1.2 DNA 2B dd-RAD XEMEFNF

fi 1] DNA 25U & R AE Y H R A IR
N FENN R EEREA PR BOGE R 4] DNA i 1%35
JIE W B 2 H, K FI NanoDrop 2000 #8243 66
TG DNA 3k B R4l . K3 K 2] DNA Fi B
% 50~70 ng/uL, {RAFAE—20 C. K FHRREITE NI
fiff Hind TI1 fl Mse T 41551 423 H 41 DNA #E475¢
LfY), R A —E K EMEY) R B, FIHZ
AR 7 F AR (next-generation sequencing, NGS), &
T Ilumina NovaSeq MJFF- 5, Xf SCEHEAT 2x150
bp MK ¥ IR AR, i, HE), i fastp
(v0.20.0) 78 BN &7 16 0 I iy B e A7 0k D8, A
R T
1.3 £E[FEZ SNP fF&

K H bwa-mem (0.7.12-r1039) 2 F ¥ 3 1E )5
A 1 o O X L R I PR e 2 2 L TR 4 (https://
www.ncbi.nlm.nih.gov/genome/?term=Micropterus+
salmoides, PRINA640112), #% [ bwamem 1 ERIA

ST o R GATK B4 3E4T SNP B4,k
RAIE SNP {7 5 (g il 550k, #208 Zhu 250050 3848
HEXT SNP it — i 3 .
1.4 BHEEZXRST

K GCTA B M 4 SNP BUds 2 [ U 25 (v ik
A (MAF)<5%M1 SNP i 15, Xt 30 BP kA
1 30 BB K AT FRSTHT(PCA) . BEIASE
2% % 24Tl IR AS R UR 1BS 5 4 (plink v1.9)Al
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e JET RAD-seq MR T B85 F REA YLK SNP #2408 S H 5 A K MR 1 B 4341 243

4 5L 41 ¢ AR 40 B (Gmatrix Ver2) T H 558 1
1.5 RKBEEE R SNP fFik

KRR A Y E ARG BR A A H A T
TR S SNP it . H4lE SNP fi s 7E R
KRG 4 FREER L (0/0 2l A S AL 0/1
FREFEHAL; 11 di A LR AL /RS ) H
BRAATRE U P A 5 ik R AR (1 S {E,
TRAE DA T A b iz 3 R O S B A A5 %> 1 4,
L A A a2 i DR B A B 0 40 % <(1— 1
{BD), 32 PR R0 Ry PR B AR 1 e S S PR B, A
FEEE PR S L D R Y B R 0.7
1.6 EESBENSERMERXBRED T

R YRAESEE 1.5 HiE ) SNP s, TERR T
FH T TR AL L DR ZEL 00 2 1Y 60 2 A1) 77 Ak 2940 J2 41
HBERLICEE 230 2 1 13 FO I 11 B ik )7 37 Fl MK,
S AR | R REFIRIE 4 AR RPRIR
M1 Ry, SRS, (A & E
Hi-SNP 7 B4R, KA Primer3.0 344X 471 5 1Y
SNP {7 BRSPS 3851, 56 MU A 43 ARG
o 2R TASSEL /R4 SNP 3 PR A A A & Mtk
S, FIH— R T B AT, XA
PR B E N . R SPSS 22.0 L SNP v/ 5 il 5
Rk B A8 &, ANFEERES R A&, 7S
BEMWRR, BEMHKT P<0.05, WA KZA S
Cl2INTE SN
1.7 SNP I RiBEESEMESHT

% H Powermarker 1 PopGene32 /4, 115
S KPR B 35 0T SNP 7 5 76 M BE A T i 3 4%
ZREETE R, AR 2 & B (H,) . WA
(H)) . Z M5B & 8 PIC) . Mgl ¥ 1 # %
(HWE) . Nei’s istf& Z 880 ()55 .
1.8 AKFREEETBN

K H ANNOVAR 4%t 1 25 5B ) SNP 37 45
PEATVERE, I E 2 A0 A R T 2 5 35 PR 4 0 4
P, B SNP AL i 5 K H B 65 5K 20 317 BLAST
Foxt, e SEP 2 &, FEAE SNP A 5 32 7 5]
200 kb [ 4 e 2 A
1.9 Fitsath

K HI Excel 2021 sg AAE KB HE, I SPSS22.0
B AT IES A g, 76 B ROy

LN ENEE P S 3 [ Y RS ey =3
(one-way ANOVA)#EAT i W2 % o081, RH
LSD #47Z HE i, BEKFH 0.05, Jss
LS4 (R i 22 (X £SD)# /R . i1t GraphPad
Prism 9.0 1 Origin 2022 #4414 .

2 HRESH

2.1 MFEEEREEEZE SNP it

5T dd-RAD WJF, #amedEflsE, ik
REIARILIRIS m i it reads 252315516 4>, Q30 K
92.08%; 121 BFIARILIRAT = i it reads 238299380
1, Q30 4 92.28%. MK BHIAIKTT reads HHE £,
PIRFIAR -2 GC & i AHL, P28 43.4%. XS
HINA R, PIRFAXT RN 99.82%. fifk
B SN R A e ¢ W 7 S 7\ k£ N Ao itV
2080471 /> SNP, V#4512 69349 4>, 18K FhfrdL
K F] 21160154~ SNP, “FH#4 8 70533 14, Bk
BEARMY SNP £ R 5 T O BEAR, %40 5 Bid
(Ts/TV)Z LR 1.27, 31X 4196486 4~ SNP i T K1
PR 23 2L 5 (K 1a), LL0.5 Mb A%
il SNP MELH, 253 KA NW_024040040.1
FEHA 7 - RE R Z M SNP,
22 BEEZXRIWER

30 R KRR 30 R/ NSRRI M
B AT R R, PSRRI A L 3R 2
B, BT HFREAE(E 1b), MR 3L
BIVEEH 0~0.215 (Kl lo), R RMFE G (HIE
FlA 0.326~1 (&l 1d), A R4 R 2B 1k
AR BRI, WK AR, B%ER
FHIL, & A TP SNP FRIEAIFF % .
2.3 RKBEFRYE SNP fFIEER

AR AHIE T 2 4 B 1 22 5P SNP i BE AR,
LGB 1 100 NP SNP 7 f, SEHEE A BT 45 5
R, 3812 4 SNP i S 54 KR B 2 k(R
D)o Ho 5 AN SR E B OCH, 10 M5k K B EC
B, 4 5 SRR, 5N SRR g SRR, 5
INATE S QI ENI=S - E ML UN=ETE S Q1S
) SNP fififm/b . Hr i SNP38891697 #i
SNP19140160 4y S5E . K . R k=
IR, 5 SNP24406191 F1 SNP4710104 .43
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Fig. 1 Results of SNP and kinship analysis of population
a. Distribution of SNPs across 23 chromosomes; b. Principal component analysis of fast- and slow growth
populations; c. IBS genetic distance matrix heat map; d. Genome-wide kinship matrix heat map.

x1 KOBESERKMERS 12 4 SNP L A KBS

Tab.1 Correlation analysis of the twelve SNP loci with growth traits of Micropterus salmoides

PEAR trait v /5 locus P TTHRER R? PEAR trait v /5 locus P TTHRE R?
AT body weight SNP38891697  0.0017 0.0561 | {AE body weight SNP4710104 0.0306 0.0308
&K body length SNP38891697  0.0200 0.0346 | 1A body length SNP4710104 0.0269 0.0319
i body height SNP38891697  0.0001 0.0632 | {A% body height SNP4710104 0.0279 0.0306
A& body thickness SNP38891697 0.0061 0.0449 K body length SNP33992108 0.0494 0.0270
R body weight SNP19140160 0.0023 0.0522 &% body height SNP48043665 0.0232 0.0338
1 body length SNP19140160  0.0278 0.0311 | {KJE body thickness  SNP48043665 0.0227 0.0340
1K body height SNP19140160  0.0025 0.0514 | fAK body length SNP9639603 0.0408 0.0278
IA&JR body thickness SNP19140160 0.0027 0.0509 | #A¥K body length SNP9639605 0.0408 0.0278
1A body weight SNP24406191 0.0460 0.0281 {A#E body weight SNP9519393 0.0055 0.0460
K body length SNP24406191 0.0018 0.0567 | KK body length SNP9519393 0.0052 0.0465
= body thickness SNP24406191 0.0352 0.0305 | fAK body length SNP17586389 0.0252 0.0330
&£ body length SNP23355498 0.0407 0.0278 &I body thickness SNP9244620 0.0400 0.0288

TE: PEAREMACE; RAEDRBERARR, ZEKRT 10%IA K2 ERN QTL s A,
Note: P-value is the significance level; R*-value is the rate of explanation of phenotypic variance, which is greater than 10% considered to be
a main effect QTL or dominant gene.
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M5 3 AERMIR R ECER, (S SNP480436654
S AV R 5 0GR, 7 55 SNP9519393 Stk
ORI AR A MR B 2 G I, 3 8 SNP23355498 |

SNP33992108 . SNP9639603 . SNP9639605 .

SNP17586389 Fl SNP9244620 ¥J R 5 1 ARk
AR ICHR S 12 > SNP i s EZ I TE 7 S5
A5 E, HAPFS] NW_024044237.1 L5 AR )
SNP i fifc %, N 34, ¥4 NW_024040485.1,

NW_024044348.1 Fl NW_024044570.1 344345 2
A SNP i &, J¥ % NW_024040040.1 .

NW _024041150.1 F1 NW_024044681.1 35 2015
1 4~ SNP 15 (& 2). 12 4~ SNP i fift ke T
2.7%~6.32% MR AV S, Hh i s SNP38891697
fif T I B2 R AR S B = R 6.32%

& numbers

B2 12 4 SNP {3 75K 11 R A R A 20
Fe 81 b 19 70 A 1
Fig. 2 Distribution of the twelve SNP loci over the
genomic sequences of Micropterus salmoides

2.4 R SNPIRIZEBUESTER

12 4~ SNP FRicistfs 28 ML R s, k£
BEEFTRE®PION T 0.12~0.35 Z[b), ¥ PIC
ik 0.29, Hdfii 5 SNP24406191 . SNP9519393
Ml SNP17586389 MK ZNEN S (PIC<0.25), H
T ALY T 2P (PIC>0.25) , WL

ZREE(H) N 0.13~0.50, WIEEAE B (H) M 0.13~
0.26, fIRSEN FE BN R 1.14~1.184, -3 HF
K Nei’s 815 ZHEEFREU(H) A 0.36, KBk
IO IS bt NSV S Sy SN B (e A= SR o
W SNP4710104 i 255 E-F- IR 25 (P<0.05),
Hax 11 M s 55 SR ERRES (P>0.05) (35 2)-
2.5 SNP #Rie5AOBHERKERXBEESF
#R

251 KOEHEREREIESRIT #Eadx 230
BT RBER PR O B E | AK . K5
AR JE S RIATHTT 0B (3R 3), 5 HERE(E S
BIES (K 3), ARH AR 505 5k 246~1261, T
BIEH 6245 g, R REEKN 27.2%; (KR
SR N 3.6~7.1, FIEN 5.1 cm, 25 RER
Z N 11.4%; PRKAESIEEE R 19.8~32.7 EX(E N
25.6 cm, R REE/INH 8.8%; M AS R IR TN
7.1~11.4, FHE K 8.7 cm, ZFRZECH 9.7%., 4
AR MR R Tz () RS S AR S
J9 8.8%~27.2%.

2.5.2 SNPHRIEARERBEX OB ERKMER
XS 12 4 SNP FRic A R FE K B X}
AR IR EE SR ULER 4, FRid SNP38891697 1Y CC

£2 LRASNPUREROBHRETHEESTHE

Tab.2 Genetic polymorphism of 12 SNP loci in
Micropterus salmoides population

W W B L£AE WIEFE Nei's it
e A NEN o g 2N
B H, B H. %t(N. PIC HWEP 5% H

[
locus

SNP38891697 0.41 044 180 034 0.30 0.44
SNP19140160 038 044 1.79 034 053 0.44
SNP24406191 030 028 139 024  0.29 0.28
SNP23355498 0.41 0.38 1.61 0.31 0.22 0.38
SNP4710104 0.21 034 150 0.28 0.00 0.33
SNP33992108 036 040 168 032 0.13 0.40
SNP48043665 036 0.39 1.65 032 0.28 0.39
SNP9639603 043 043 1.75 0.34  0.89 0.43
SNP9639605 043 043 1.75 0.34  0.89 0.43
SNP9519393 0.13 0.13 1.14 0.12 0.98 0.13
SNP17586389 0.27 026 1.35 0.23 0.55 0.26
SNP9244620 0.50 046 184 0.35 0.15 0.46
FHMH mean 035 037 1.60 029 043 0.36
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Fig. 3 Frequency distribution of four growth traits of Micropterus salmoides

R3 HATFXBEMESTH 230 EAOBHERKERSET
Tab.3 Summary of growth data for the Micropterus
salmoides (n=230) used for the association analysis

T/ ME SR T (bR AR AL

PEAR traits
min  max mean+SD CV/%
{A /g body weight ~ 246.0 1261.0 624.5£169.8 27.2
{& K /em body length 19.8 327  25.6+2.3 8.8
A& /cm body height 6.1 114 8.7+0.8 9.7
&) /cm body thickness 3.6 7.1 5.1£0.6 11.4
A SNP19140160 f AA Kt [H AU |

SNP23355498 1) GG [ A .SNP33992108 1] AT
LR SNP48043665 1) CT K SNP9519393
(%) AT J PR U F SNP9244620 (1) AA Jit PR BN 7E
R R RERUARIE 4 SR E Y s e .
H ot FR 30 SNP38891697 i CC 4t P #U |

SNP19140160 1) AA JEHAIFT SNP48043665 1
CT HEFBITERE | K K& FIRIE 4 SRR 1
435 GG AL, CC FHF A CT MR 7E
13 2% 57(P<0.05), Fric SNP23355498 1) GG &
[K 1T SNP33992108 fit) AT FERBIEAE | A K

FARE 3 AR B AG FEFEAH TT 3L H
RUAETE B % 25 5 (P<0.05), #ric SNP9244620
AA FEPRI B S AR 2 ASPER 5 TT £
BRI i 35 25 5(P<0.05) . FRic SNP4710104 [¥)
CC ZE X &I | SNP9639603 HJ GG [ AU |
SNP9639605 [ AA FEK U1 SNP17586389 1 AG
FERARIAMATE R | R AR 3 AR 3R
. HoFric SNP9639603 [ GG %k K Al AN
SNP9639605 1) AA JEF B AERK B4 55 GT
AAT S 7 B 3 2 5 (P<0.05) . #rid
SNP24406191 ) CC PR YA PRAE {R T A4 g 4
R EfeE, HY5 CT 3EF BT I3 2 7 (P<0.05),
TERE AR JE AR | TT JER AR 5

i1t 12 > SNP FricAs [] 3 PH 2Y i 6t iy 9 A=
KR (& 4), FRic SNP19140160 H{AH
Jfl, HA AA FEPRIBRIAS AR (R 7 4 7E 652 ¢
Ik, AC FEHRIRITE 623 g 4k, CC JEKAITE 534 g Ab,
AA FERBIANAE R £E BN R e, BB IA
TR WAL AA |, ikRiC SNP9519393
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Tab. 4 Correlation analysis of different genotypes of the twelve SNP markers with growth traits of Micropterus salmoides

Fric marker FHHY genotype  {KTH/g body weight &1 /cm body length  {£j/cm body height 1&JE/cm body thickness
SNP38891697 cc 656.52+166.58° 25.92+42.13" 8.87+0.78° 5.2240.55°
CG 626.04+168.83° 25.67+2.34° 8.72+0.83° 5.19+0.58°
GG 528.86+147.07° 24.59+2.14° 8.20+0.87° 4.83+0.65°
SNP19140160 AA 651.82+175.56 25.87+2.29° 8.93+0.87° 5.23+0.59°
AC 622.99+163.32° 25.64+2.29° 8.81+0.77° 5.16+0.55°
cC 534.06=136.29" 24.67+1.79° 8.25+0.83° 4.83+0.61°
SNP24406191 cc 649.62+151.45° 26.03+2.02° 8.81+0.73° 5.23+0.51°
CT 587.52+203.86" 24.86+2.63° 8.56+1.04° 5.02+0.70°
TT 635.75+42.50% 26.10+0.67% 8.68+0.43% 5.33+0.39%
SNP23355498 GG 646.02+167.36" 25.94+2.15 8.82+0.81° 5.20+0.57°
AG 595.85+172.60° 25.16+2.30° 8.57+0.89° 5.07+0.62°
AA 625.36=150.47" 25.81+2.64% 8.63+0.60™ 5.11+0.42°
SNP4710104 AA 639.84+174.74° 25.74+2.27° 8.78+0.85° 5.20+0.59°
AC 571.13+144.53° 24.97+2.06" 8.46+0.80° 4.97+0.57°
cC 658.38+162.39° 26.38+2.18" 8.85+0.77% 5.19+0.54™
SNP33992108 AA 630.67+161.22° 25.65+2.11° 8.74+0.79° 5.17+0.58"
AT 645.27+178.64° 25.96+2.39" 8.79+0.88° 5.19+0.58"
TT 552.00+172.21° 24.63+2.30° 8.35+0.93° 4.93+0.66°
SNP48043665 cc 611.75+164.36 25.43+2.31° 8.62+0.82° 5.08+0.57°
CT 662.13+184.46 26.1242.15° 8.92+0.90" 5.30+0.63°
TT 588.63£115.64" 25.2142.25% 8.52+0.58% 5.02+0.34™
SNP9639603 GG 645.85+175.29* 26.00+2.28" 8.77+0.85° 5.19+0.59°
GT 600.36+164.69° 25.21+2.22° 8.62+0.85° 5.08+0.60°
TT 629.73+£157.95° 25.62+2.06% 8.75+0.78° 5.2+0.55
SNP9639605 AA 645.85£175.29° 26.00+2.28" 8.77+0.85° 5.19+0.59°
AT 600.36+164.69° 25.2142.22° 8.62+0.85° 5.08+0.60°
TT 629.73+157.95 25.6242.06™ 8.75+0.78° 5.2+0.55°
SNP9519393 AA 584.00 25.90 8.40 4.90
AT 724.21+188.81 26.94+1.91 9.19+0.83 5.40+0.63
TT 614.74+163.14 25.47+2.25 8.66+0.82 5.1240.57
SNP17586389 AA 621.25+179.36 24.98+3.27° 8.73+0.87° 5.35+0.65°
AG 666.87+182.96° 26.32+2.10° 8.88+0.86° 5.27+0.65°
GG 613.47£164.02% 25.4242.26% 8.66+0.83" 5.11+0.56"
SNP9244620 AA 683.48+187.46 26.25+2.28" 9.03+0.84° 5.40+0.59°
AT 608.28+177.26" 25.43+2.38° 8.60+0.93° 5.07+0.64°
TT 636.60+154.34° 25.77+2.07* 8.78+0.71% 5.19+0.51%

W ARRVING FREFR R 4N 22 573 1.3 (P<0.05).

Note: Different lowercase letters indicate significante differences within group (P<0.05).
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Fig. 4 Distribution of growth traits of Micropterus salmoides corresponding to different genotypes of the twelve SNP markers
a. SNP38891697-body weight, length, height, thickness. b. SNP19140160-body weight, length, height, thickness.
c. SNP24406191-body weight, length, thickness. d. SNP23355498-body length. e. SNP4710104-body weight, length, height.
f. SNP33992108-body length. g. SNP48043665-body height, body thickness. h. SNP9639603-body length. i. SNP9639605-body
length. j. SNP9519393-body weight, body length. k. SNP17586389-body length. 1. SNP9244620-body thickness.
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Fig. 5 Additive effects of SNP markers corresponding to four growth traits of Micropterus salmoides
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Fig. 6 Dominant genotypes and trait association statistics of 12 SNP markers of Micropterus salmoides
a. Correspondence of 12 SNP markers to dominant genotypes on 4 traits. b. Additive effect of dominant
genotypes of twelve SNP markers with trait association statistics.
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Fig. 8 Correlation between the number of enriched dominant genotypes and growth traits of Micropterus salmoides
a. Body weight; b. Body length; c. Body height; d. Body thickness. Significant differences (P<0.05) between groups
enriched for different dominant genotypes for the same trait are indicated by different colors.
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Tab.5 The detail information of growth candidate genes of Micropterus salmoides

FRic marker

29 type

e e N

candidate gene

# B¢ annotation

SNP38891697
SNP19140160
SNP24406191
SNP23355498
SNP4710104
SNP33992108
SNP48043665
SNP9639603
SNP9639605
SNP9519393
SNP17586389
SNP9244620

FEHA]X intergenic LOC119913443

JERHIEX 3'UTR
5T intronic
P& F intronic
Ti# downstream
5T intronic
5T intronic
PN &-F intronic
PN &-F intronic
P5F intronic
HMEF exonic
P& F intronic

faml74b
diaph?2
kiaal5491b
si:ch211-146m13.3
LOC119895006
LOC119884402
zgc:66433
zgc:66433
LOC119901824
LOCI119902146
ppipSklb

(RSB S19EER R [ v Fe IR low affinity immunoglobulin gamma Fe region receptor 1I-like

FFHNFBIZ % 174 L5t B family with sequence similarity 174 member B
#EHAAHSE formin 2 diaphanous-related formin 2

KIAA1549-k¢ b KIAA1549-like b

SE% 82 2-3 junctophilin-3

GTPase J#3ii [ 32-F rho GTPase-activating protein 32-like

2254 1R/ 7 S PR EE 4T H1 [FF4) serine/threonine-protein kinase H1 homolog
JEFFME LOC119888120 uncharacterized LOC119888120

JEFFME LOC119888120 uncharacterized LOC119888120

Z R I R B AR RR I mu-Ff receptor-type tyrosine-protein phosphatase mu-like
JEI o -1(IV)EE-FE collagen alpha-1(IV) chain-like

TSR LB LB FR I 1b diphosphoinositol pentakisphosphate kinase 1b

251

LOC119902146 4hFIX, MMitric SNP38891697
PT R LOCI19913443 FEPAM] X, Jmb ik 36 Al
FRPEERFE 1 y Fe T8, A E B2 BAR R DI 6E
FEP F, FRIC SNP9639603 il SNP9639605 %%
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Development of fast-growth SNP screening and association analysis
with growth traits based on RAD-seq for largemouth bass (Micropterus
salmoides) breeding populations
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Abstract: Growth traits in largemouth bass (Micropterus salmoides) are crucial indicators of quality and yield. The
development of growth single nucleotide polymorphism (SNP) markers and exploration of dominant genotypes
and growth genes will enhance our understanding of the genetic mechanisms underlying growth and development.
Moreover, this research will facilitate the selection and breeding of new populations with exceptional growth traits.
Using restriction site-associated DNA sequencing (RAD-seq), we conducted SNP screening in the FO generation of
the northern subspecies of largemouth bass, focusing on extreme groups with very high body weights (top 1%) and
very low body weights (bottom 1%). A general linear model (GLM) was applied to establish correlations between
the SNP genotypes and four growth traits (body weight, body length, body height, and body thickness) in a cohort
of 230 FO individuals. Additionally, candidate genes associated with growth were predicted using gene annotation
information, and the combined additive effects of the dominant genotypes were analyzed through examination of
their aggregation. A total of 4196486 high-quality SNPs were identified across 23 chromosomes of the largemouth
bass. Using a population-specific genotype frequency threshold of 0.7, we initially screened 100 potential SNP
loci related to growth and identified 12 that were significantly associated with growth. Specifically, five SNPs
were significantly associated with body weight, 10 SNPs were significantly associated with body length, four
SNPs were significantly associated with body height, and five SNPs were significantly associated with body
thickness. Notably, the candidate growth genes fam74b, diaph?2, kiaal5491b, and ppip5ki1b were linked to specific
SNP markers including SNP19140160, SNP24406191, SNP3355498, and SNP9244620, respectively. The
enrichment of 6—10 dominant genotypes resulted in an average increase of 32.07% in body weight, 9.63% in body
length, 9.96% in body height, and 10.58% in body thickness compared to the enrichment of 0—5 dominant genotypes,
significantly improving the effect of genotype enrichment. The 12 fast-growth SNP markers and four candidate
growth genes identified in this study could assist in the improvement of growth traits in largemouth bass.
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