EDKFERRE 2022 £ 3 A, 29(3): 421-434

Journal of Fishery Sciences of China

DOI: 10.12264/JFSC2021-0382

ETHRANFIFEX O ZLHREYMELHEXEREF SNP #Rid

BEKL HLEL BHE, FRAL R KE 237

1. RGBSR AR =240, IR H S 453007;
2. W EDK PRI BEERIT A BRGE T, AV AT G T P /K = GV S5 Rt S S s, &K M 510380

FE: RN TYIE 7 ESCE R B M P R IR B2 b 1 DGR TS, H H X S Pk i 4 1t i
HLH TR o S T A5 R 0 B (Micropterus salmoides) B YEYIEAR KR FIARIC, ANBFFELL 1 H B0 B
figi 3 SRS, XYL A TR G 1RRHE 19 5 DI 4 FAS 25 D6 2001 L 20 2500 47 5 S 20000 5 0 43
Bro Z5RFW], AT 51255 T1 45w i clean reads, HEREF] 27930 N5, 5 Y1 20 F0 S D6 28 i A A 26 21
Hh 22 S KSR 200 362 13389 A, Hh 2 5 R TEYILAY I 64 4, WA EE H (period, PERs) . BLEE L1 5
(rthodopsin, RHO) . W ¥ 5/l & (retinol dehydrogenase, RDHs) . i % /4 M1 & i (squalene monooxygenase, SOLE)
JIR 3 Rt 2 (bile salt export pump, BSEP) . 8 3% (leptin, LEP)A EE M RACTHE DG 5. ILamefCl . K18
BEA G . IEVES- IR PIBK-AKT {55l Bgrh, X865 BR7EPREEE N . e R GE . TR . Bkl A= 9
ARPEHEEEH. MAGINEHAMZ I EHNERFBERE PHEHR 21465 4~ SNP #rid, #—LkH
SNaPshot # ARXFHH 14 4~ SNP Fric 785 YIE TR G YIS B S HE4 T 50E 35 I & PR T 56K AT, 455 8w
X RDHI2 B H Y chrl5-A+8322808G if i 5 W B PEARAF A8 .35 SRR (P<0.05), o AA LA 5 9l & MA R £
PFER A ARG 513A8 T 5 K O R ETYI PR DGR 64 A~F1 SNP FRic 14>, o Fanicki iR O R o5 gk
DAkt fe ek R AR AL T 5L AR L

EEIW: KO B YIEMR, FRAly, 2REEEH, BETREZEME
RESES: S961 XEIR SR A XEHS: 1005-8737—(2022)03-0421-14

R VYA IR Ml 77 8 7 M Y A
Z—, LHXTREEaE, JbEEgE AT
e & 1RRES DR IR B K AR IR | 1 A0 TR U
U/ S A A T T X AR OG o H I, R R AE
Wi (Ailuropoda melanoleuca) . M) (Canis lupus
familiaris) . #i(Cetacea) 5 FL W) & EYIfLTT
TR ZHMGE, Wb TR AR AL
SR XS 8 28 B VR YL 4 23 7 P45 AL T AT 5 AH X B
Z o RAALE R B o-TER B 51
SN SRR T SR B R R —EMKER,
% (Siniperca chuatsi)fL BBl =M 8 (RDHS). [

s HEE: 2021-08-22; f&iTHHA: 2021-10-22.

T 114 i (casein kinase, CK). H}4hJE A (circadian
locomoter output cycles protein kaput, CLOCK) ., J&
W8 H(PER) . M4 ik (neuropeptide Y, NPY) ., JH%&
4 & (cholecystokinin, CCK) . & HBEER i (protein
phosphatasel, PP1) . 5 fih %5 i H (synaptotagmin,
SYT)55 5 X AT e 2 H 2 I N T AaDRk Y Ji 29 1
T8 A # At (Clenopharyngodon idellus) B
5% T & BRI i K 2K (insulin receptor, INSR) .
P (glucokinase, GK) . 225 FR #5 1 liff(serine protease,
PRSS) . AW #E H (PER) . Z 132 1K D1 (dopamine
receptor D1, DRD )35 3K Al GE 5 R0 N A [a] &

E£WE: EXRARBAILETH(32102776); H R 25 HRMIFBE I SEARBHIR I 55 94351 H (2021SJ-XK4, 2021SJ-CG1); J7 M i

BRI H (202002020018).
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FEAS AP AN, FER S R L ) (pepsase,
PEP) I K 38 % B A (growth hormone, GH), K H
P fri R 75 (1 AR B L (A (lipoprotein lipase, LPL) 14
HENR MRS A A R 1 FEH (Acy-CoA synthetase
long-chain family member 1, ACSL1)"H 3 & 35 9
PR B E AR SNP FRic! O X P etk
AT N RS RN I, Ea N T8 M E 5
P N TR B R AN, B TFREEMA
MR AL TR T A28 Bl s 4 Tt

K B (Micropterus salmoides) )@ XI5 A&
Peta 2, B FAEEM, 20 T 80 4R B AT,
SFRFAMETT, BLC IR E A IRK SR A T
2, PRl SR R, 2020 AR E R
fifi 35 R 61.95 T3 1 AR SEEG A LK R
fipefi s 1 5 F A & E S HE R R R AR A
RIEE REREREAR, VL5 DIk B A R A A K
PR FERE Bin, 28 2EFHFEH KR
HREET A fLls 3 5, HEh 7RO Beie A
T A iR Rk A 2t R O ARG
IR BB frefifyn 3 S5 hihsexd &, MRz A
T LA R ME 2 B2 BE 43 R 2 I RS & 9
4, it RNA-seq FOARIZH 5 B PE I ARS8
% S T Re A, 1 — 2 D3k 6 5 B v i % 5 R
PERICHR B SNP 2 gd, SAFI S s ic H R 4 Bl
R SR A MR O A 352 4% 3 1R B8 FIE LA

1 MREFE

1.1 g RiKIeigit

SRR 17 L K R A A S B R YT K 7 E
FERTT M S, SCR IS 3 AP T4L, B4
BLFR 5000 J& H I 6 d A<ttty 3547 F 1500 L
PEIRKFRFEAR T, &R 43 7E 7:00, 9:00, 12:00,
14:00, 16:00 F1 18:00 ML F=A4F HL (W F REEF A
K= FREEABR AT, HLARM 14 d, FEHBEES
20 RIFGR AT IR AN THL A R K A 6
R BB A A PR W) o e BR A0 6 T 45 1) B
1) 1% 52 T2 B O HI e SR R YA B 3y, 78 B A k)2
AS/INIE IR, K IR AR T B T R SN B A
(BN B MEEAE 18%~24%), L Z WA N EA
SBYIE MR ED MR ELE 8%~12%), 7E

YIS 4 K, WEAPATA T BEYLERE Z) Y& 1
ANGYIENEE 5 B, s ilRERBGFITFNE, I
A BEH RNA P ORIFR R AEE T 4 CORAT
WA, FE-80 CA&AM T IRAER

FHF R A3 AT B A JE BRSP4 b Bl L
PEWUAR 2 P AR 5 &M A4 40 B, it
240 BB, Wi H AR AAE, [F8 57 IR A
A ToK R 1.5 mL 25045 F IR
YA LUEE N DNA 42U & [ KR AR
(At 5 A R 2 ) 1 B A B g A% A o A A
DNA, FIH 1%3i A5 (Sigma A F], FEEHEER H
KA Z I RE bR (BioTek A, 35 E)*Fr k15
() DNA R 5 EAT o B Ak B /G, & F—20 C
PR
1.2 RNA 43E. XEFIEH RNA JIF

JHFIE AN 2L 206 RNA O EE % IR TRIzZol i
& (Invitrogen, FEENULH BT, H 1% 0650
e LYK R Nanodrop 2000 #8 fif #4356 6 B 3
(Thermo Scientific, Delaware, 3¢ [E)ill RNA
i SR E RN B . A PATA R 2 I A
5 9N 20 W I R ZH 245 B 1 1> RNA FEAR (B
5 BAAFIRIRA I RNA HA), 2t 12 4
P REAR T A9 paired-end SCJ% ., H Ribo-zero
R A FBR rRNA &% mRNA, K5 AR ELE
MRS mRNA Wb U R B, i LUE Bt mRNA
JtEM, FHSTERERLT 195 L cDNA 55—,
FEINALE h# .ANTPs \DNA HR4 7 T Fil RNase H
4 W cDNA % %%, Fl AMPure XP beads #1754l
b, fneAa” BRI Sk, #E47 PCR P38 IF H
AMPure XP beads £lifk PCR =4, 152|523
PV R E A S0 22 1] Tlumina HiSeq 2000 i
AT .
1.3 EFREEERAGIE

B0 5 46 F 3 Trimmomatic #4F!HEAT
T UES R clean reads. SR HISAT2UVR {4 |
Bowtie2 PO fF 5 A S & K 11 B S 2 S R 4]
CREFR) A, AT R R, RS iy 58 A H
FPKMP L3 LR ik i, Al DEseq2™ AT A
[F) 261 7] 2 S5 2 3k 5 [K /9 i 16, O %6 2% /4> FDR
(false discovery rate)<0.05, |logo(FC)[>1. K1 i
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22 RIRFEF 55 NR HdE J# (ftp:/ftp.nebi.
nlm.nih.gov/blast/db/) . GO % 4 J& (http:/www.
geneontology.org) . KEGG ¥ % (http://www.genome.
jp/kegg/) . Swiss-Prot 4 [ (http://web.expasy.org/
docs/swiss-prot_guideline.html) #1 KOG % & J&
(ftp://ftp.ncbi.nih.gov/pub/COG/KOG/kyva) i# 17
BLASTx tbXF, k2 RRINER, JF#1T GO T
REST BT KEGG 3 F% 434 o Ry 96 Tk e A5 40 1) m]
FEVE, DU TH 4L B9 RNA B 3¢ cDNA

VENA, XTREALEREE RS 19 AL 4T RT-PCR
P, PR ZE R 20 ul, f345 10 uL SYBR Premix
(TaKaRa, Dalian, China). 0.4 uL 1E/2 9514 . 6.2 pL
ddH,0O LA} 3 pL (7.5 f5#i %) cDNA Bifz, ¥ 3
ZAEK: 95 CHUAEE 2 min, SRJ5 95 ‘CASE 10 s,
60 ‘CIRK 10s, 72 ‘CHEMH 10 s, TEFF 40 K, /5
72 ‘CHEfH 10 min, SR 2“4 k44 25 F k3
K AR N Rk Ko BT 5B e) N SRR
Y ARA BRA A AR 1),

&1 RT-PCR3|#F5I
Tab.1 RT-PCR primer sequence

%A ID gene ID HHAFR gene name

1E 19591 (5'-3") forward primer (5'-3")

S 51 #(5'-3") reverse primer (5'-3")

Msa012766 FBXL3 GGGAGGCTTTGGTCCGACAC CACACCACCAGCTCCACCAG
Msa013841 RORB CGCGGTCAAGTTCGGTCGTA AGATGCCGTCCTCCTTGGGT
Msa010146 ARNTL CCAGCCTGGCAGACATCAGG TGCAGCACTTGTCTGTGGCA
Msa001836 CLOCK ACGTGACCAGAGCACAGCAC AGCCACAGCAGGAGTGTTGG
Msa000971 IRS2 ACATCTCGTCCCGGAGCAGT CGCCAGGTCCTCGCATTTCT
Msa016871 CYP3440 GGGTCAGCCAACCTATGAAGCC AGGGTCACGGTGGAGAGTGT
Msa009890 BHLHE41 TCACAAGGTGTTGGCGCAGT ACCGGGACACAGTTGGCTTG
Msa016973 RHO CCCAGAGGGCATGCAGTGTT GTGCAGAGCAGGCGACTGTA
Msa003007 PERI TTCAGGGTCCTCAGGCACGA GCAGGCTGTTTGCGGGAATG
Msa013976 PER?2 GCAGGACAACCCGTCAACCA TCTCTTCTCAGCGGGCAGGT
Msa003787 PER3 GCTGGGCCTCGGGCTTTATT CATGGAGGCTCTCGCTGTGG
Msa004921 CRY TGTCTGCACGCACCTTCTGG ACCCACGCTAGCCGTGTAGA
Msa004284 RDHS5 TGTGAACAACGCTGGACGCT TGCCCAGCACTGATGCTACG
Msa015548 RDHI2 GCAGCAGGAGGAGTGTGCAA AGGTCCAGGGCAGTCTCCTT
Msa009808 LEPTIN TCAGCTGCTCCTCTGCCAGT GGGCTGAGAGTCAGGCCAAC
Msa002432 AMPAR CGTCCTGCGTGTCAGGAAGT GGATCCTTTGGGCGTGGCAA
Msa001004 BSEP AGGGCATGGTGACCCTGGAT GCAACGGTGGTGGCAAACAG
Msa011453 SOLE TTGCCTCTGCGCCTCTTGTC GCAACTGGTTGAGCCACCCT
Msa005609 GCAP TCTACGGAAGAAGAAGCTGCATA TCCAGACAGCCATTTCCATCT

1.4 SNP #RigfiiE R S YR HEAR KBRS 17

Ry T O A DU SO R B R 22 A M (single
nucleotide polymorphism, SNP), % GATK #f*,
B2 — A reads FEA/NT 4, QD<I, FS
(FisherStrand)>30 1F Ry iifi o 45 14, 0 ik B W 7
SNP #Ric e AiE— 2 S0 FE St 4 50 15 1Y) SNP
FRicA Sk, EEE 60 B S YIS 60 B S
P AR DNA HEaPE RN, Phik2s R 3Rk
S 14 S8 7E SNP ARICHEFT SNaPshot 437,
R TE R AT BRI TP AT AR e 5 9B PR Y 5

YK #HT . SNaPshot 43 Bl ZE € i HE S 49 T
BABRA R SEN, B2 SNP fxid L FiFEm
PN EIY, PGS A SNP E M A B, K
1E200~500 bp 2R 5>k 11 Z 8 PCR Y14 H 1Yl B o
PCR JZ W& Touch-down J7ik, 95 CHiAE{E 3
min; 94 ‘CAEME 155, 60 ‘CiR K 15 s, 72 ‘CHEAH 30
s, 11 MER, BMEFRI9IR KRERE 0.5 °C; 94
CAPE 155, 54 CiB 'k 155, 72 ‘CHEfH 30 s, 24 4~
PEE; 72 “CHEAH 3 min, PRI 2 H W A BH
Exol #l FastAP #f7aifh, ZB& N =9 i %)
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451 NTP, JH SNaPshot X7 & (ABI 2\,
JE ) Y SNaPshot Mix 57 5 44k J5 A9 PCR 7=
YR A, X PCR 7=y k47 4 ff 2 B, )5 7E
ABI3730 4 { g7 #4700
1.5 HEH

K SPSS26.0 #4184 43 Hr, FHR 5k e
17 SNP & K5 9 PR A A S By, R e &5
R P<0.05 Fon i EAH K,

2 ZERE5HMH

21 ERANFHEMERER

K H RNA-seq £ AR XK F1 R 7 5 9 £ 20 FAS
5 N6 20 1% JFF I R B 2 2 5 S el gk A7 oA,
15 52234 J5 %k raw reads, ifiEJG1EF] 51255 J7
2% 1 i A (clean reads), FLiERER] 27930 A4~
FEH . 4 Q30 My Bk B BT i H L5 AN T
93.00%, 4E1RFHEI/NTF 0.03% (2 2), Mok, BEM
DIt 2K MR S 2 SN AL Y reads YT
91%, HA 84%~87.81%I1) reads #f Mt X 5| Z% 3k
DR 20 A i — 7 ', Ul B Sy 2 D00 s 5000 W] 5
22 ERFRFEHEGE

ARG YEHMIL, ESNEHMAL HE

203 PEFFEIBILHN FIM, 159 MEFEREILH T
P IR LUhE 1778 25 RBIRE FHM,
1611 2R FR L T, JE—25 X e 21 1 22
SFIRFEFIT GO TRtk W E w LN, i
JHFHIE 2R 2 Hp 2 S F R JE R 40l s B2 3] 42 T 48 A
GO % H, Himdgirh 2 545/ . /T ohe
AN i ZH 4 AH O B A SR AN B0 HE Bk
49.24% . 20.15%F1 30.61%, FFIEAH L 5 45
9 49.75% . 19.64%H130.61% (& 1), Xf2=7%ik
FEHHEAT KEGG 3 43 Br, 45 5 30 7 i A e 2H
girh 22 F RN 9 E L F) 147 F1 271 A2
HI KEGG i . 8 I 3 1 & 4 (P<0.05) [T 20 4%
KEGG il 241 . KEGG & £ HUS K 2). il
it KEGG & M & e 2 R RBER S 50 F
BB R IS T 2R e, Wi
W REREAEY A BGE E . PPAR 5 5l i
PI3K-AKT {5518 % 55 .
23 BHIMLHEXEERLEE

X1 55 Y 2 AN 5y W6 4L [R) 1) 2% 5 e iR BE ]
AT, RS EMYMLHCREN EES 5
W, e B REEAE YA R

®2 KOG, MARERAIENFLE

Tab.2 Transcriptome library sequencing data of liver and brain in Micropterus salmoides

A BRI WD HIRE%

GC & it/%

WLt map to genome

sample raw reads  clean reads  error rate Q307% GC content S BRSBECEL /% W — RS B3/ %
total mapped reads ratio  unique mapped reads ratio
BNI1 44258416 43398834 0.03 94.14 46.15 92.75 87.75
BN2 37135194 36421860 0.03 93.99 45.52 92.83 87.81
BN3 43748170 42897676 0.03 93.87 45.77 92.89 87.74
BY1 42949190 41958378 0.03 93.00 46.85 91.94 86.29
BY2 43727078 42843786 0.03 93.49 46.79 92.10 86.50
BY3 42741254 41954296 0.03 93.59 46.45 92.57 87.27
LNI 42233068 41336834 0.03 93.84 47.81 93.01 84.33
LN2 43236186 42312618 0.03 94.06 48.07 92.82 84.93
LN3 48216332 47191010 0.03 93.80 47.97 93.01 84.00
LYl 39265466 38420142 0.03 93.89 48.60 93.69 85.19
LY2 41142006 40271210 0.03 94.16 48.63 93.71 84.60
LY3 53689492 53541870 0.02 94.67 49.12 94.05 85.59

F: BN ARSI EA NG Z; BY b5 YA R IZ12Y; LN R 5 9 4 s IR 2 LY 8 5 Y 4 A P 2 2.

Notes: BN represents brain of non-domesticated group; BY represents brain of domesticated group; LN represents liver of non-domesticated

group; LY represents liver of domesticated group.
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a LA cellular process |- I 57
LR meabolicprocess - S °*
LR single-organism process | I 2
S biological regulation |- I 62
AR ogulation of biological pocess |- I I
ZYiHuAE Y1347 multicellular organismal process - [N 34
IR response o simulos | I 3+
SR localization |- [N 23
155 signaling - I 23
PR developmental pocess |- [ 22 g
LRSS Y R A cellular ization or bi is - I 12 @ 3
A=Yy B A9 51 negative regulation of biological process | [ NEG__ 7 o) A
AR thythumic process |- N 6 TE
H: 4 B9 IEJREE positive regulation of biological process [ | NG 5 R gﬂ
SR RS immune system process - | 4 H# c
£ 413178 multi-organism process [~ [N 3 E
#7% behavior N2
A growth - I 2 -
33} locomotion [ [N 1 E
5 reproduction | [N 1 .-
4583372 reproductive process - [ 1 P g
Ziffa cell - — 76 g2
ARG cell part -~ I—— 76 & %
A2 organelle -  INIIII— 59 =
#ifaE membrane - INE— 42 ©
MRS membrane part - INEEE——— 39
#i4-F A4 macromolecular complex - NI 32 =
HHEFSELSY organelle part - NI 18 £
JHSMEE extracellular region |- NN 10 ﬁg
&} P membrane-enclosed lumen | [N 5 R
HESMERSY extracellular region part - N 4 g; g
YA cell junction - [N 1 3
J4THE A1k supramolecular complex |- I 1 ‘E‘
%54 binding - I — 108
BEATEE catalytic activity [~ NI — o4
ARG A% 7 T35 nucleic acid binding transcription factor activity - NN 22
B3BEH transporter activity - NI 15
S FHERRESE M molecular transducer activity - [N 12
{5 RIIEHE: signal transducer activity [ NN 11
43 FhEEA#ES molecular function regulator |- [N 3
L5943 FIEHE structural molecule activity |- [N 3
FRETIEYE, HE%54 transcription factor activity, protein binding - NN ) )
50 100
b 272 cellular process [
4Ri#§32 72 metabolic process |-
141337 single-organism process
A Y5 biological regulation [
H:¥pid Y regulation of biological process |-
i response to stimulus (-
SEAE localization |-
404 Y533 72 multicellular organismal process |-
KRB 11# developmental process [
f“ %’ signaling -
YRS SR Y R A cellular i orb - @
YRR AR negatlve regulation of biological process |- g
A Y BRI IEJ#E positive regulation of biological process - el
# 4t # immune system process [ = B
&3 locomotion [ Fi g
H:K growth |- E &
H:WIHtE biological adhesion [ H °
=43 multi-organism process [ B
474 behavior
Y #adF4 rhythmic process [~
il reproduction |- g
H:5433 %8 reproductive process |- 2
m r &
U5 membrane part |- § g
S cell |- = °
LIRS cell part |- =S8
Zfa ¥ organelle - E
E4THi-4A %) macromolecular complex 3
ZHIA$RSY organelle part |-
Jfa5MBE extracellular region [~
JASMERLSY extracellular region part g
JEEHH P2 membrane-enclosed lumen |- 2
HBAFHE A1 supramolecular complex |- ) é
#IHEHE cell junction [~ =
Zfik synapse |- Jrgg-
#i% virion |- & 3
WHEARS} virion part [ 2
4% synapse part - g
%54 binding -
HEALIEHE catalytic activity [
#1575 P transporter activity |
15 B4 R ESTEHE signal transducer activity
5 FAEE A5 molecular transducer activity |-
WMR%; A TP 7% nucleic acid binding transcription factor activity -
S+ FIhREEE molecular function regulator
543 F Tk structural molecule activity
FRETHEYE, BA%A transcription factor activity, protein binding -
HrEALIEE: antioxidant activity - I 3 . ) ) .

250 500 750 1000
F ¥ H number of genes

BT IR LA B Y LR 1 R G i (a) AT HEZEL 21 (b) rh 22 5 A 6 ) GO TR 32k

Fig. 1 GO functional classification of differentially expressed genes in brain (a) and liver (b) tissues of domesticated
and non-domesticated Micropterus salmoides groups
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a TAFERARR RIS pyruvate metabolism
A5 PUTHE A =724 4)& B sesquiterpenoid and triterpenoid biosynthesis -
AR ANV AR5} taurine and hypotaurine metabolism |-
Y3/ ME ERRFREE [EIUK proximal tubule bicarbonate reclamation
BiARH sulfur metabolism |-
pS3fi 5@ s p53 signaling pathway |-
SEMMERALH linoleic acid metabolism |- g?nﬁ%n%er
K FIREE W) A A steroid hormone biosynthesis |- .4
§ Y6145 phototransduction |- : %2
% HEM . ZEARMIHFERIU glycine, serine and threonine metabolism - +16
- —log;, (Q value)
3 -1 44 AR AR Tt one carbon pool by folate 16
= RN EE B cysteine and methionine metabolism |- ;2
203 R HB-B%BF: cell cycle-yeast 4
B ¥ UK mineral absorption -
YA AR cell cycle -
WA B-BERE meiosis-yeast [
DNA £ | DNA replication -
2K BB )4 i, steroid biosynthesis -
JEAY5 -1 circadian rhythm-fly |-
BBV circadian thythm - . | N . |
0.1 0.2 0.3 0.4 0.5
H 4 F rich factor
b HIF-145-5# % HIF-1 signaling pathway [~
4N T apoptosis -
AMPK{551@H AMPK signaling pathway
B-TNE BRI beta-Alanine metabolism [
LRIk H -3 mitophagy-animal -
Him#is i glycerophospholipid metabolism -
257418 - 40 i €2, K P450 drug metabolism-cytochrome P450 ~logyo (Q value)
pS3{5 5@ H pS3 signaling pathway |- l Z
4 i £5, R P4SOXT SN 4 3R i 35T metabolism of xenobiotics by cytochrome P450 - 5
E JBi % #5538 % insulin signaling pathway - f‘:
| FoxO {5 & FoxO signaling pathway FEEHE
'Eg ST BRI fatty acid degradation g-egg number
" PI3K-AKT{5 51 % PI3K-AKT signaling pathway |- : ’57(5)
K AR - 2L 3hY longevity regulating pathway-mammal <100
S AR cell cycle
BRFET ferroptosis [
HEM BRI fatty acid metabolism [
B AFWE-31%) autophagy-animal |

PPAR{E 51 % PPAR signaling pathway -
KR4 ) steroid biosynthesis |-
1

0.2

B2 I RIS 2 G 2R 10 RGP HIE ZEL 20 (b) Hh 22 57 A ) KEGG & 2 Hi 5]

0.4 0.5 0.6
‘B £EH T rich factor

Fig. 2 KEGG enrichment scatter plot of differentially expressed genes in brain (a) and liver (b) tissues of domesticated and
non-domesticated Micropterus salmoides groups
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REH 23 AT PIBK-AKT {5538 1%, 35 L6 3 fg 45
WEEE N . s R GE . AR . B aaa i S 3
Tt R, f445 LEP . PERs .RHO . RDHs . BSEP
FRN (A 3), Hh, 5B PERs 155
Y 2 i AR L 4 3Rk IR, CLOCK Rk
W, 2565 RHOTE S Y B A I 21 h ik
T, S 5MERENME RDHs 165 Y& 4 ik
WA RIK B W B BRI A Y 22
SR IBF K 2B 5 Y AR IR 2 & A
AL, TERAZ R R AL, FlinSs 5 Bk
BB LEP . W5 R Z KK Y (insulin receptor
substrate, IRS1). %% R/ 2 MR E ¥4 (RAC
serine/threonine-protein kinase, AKT) 1% 51k
R BSEP | 35 e 3 - TR VL e BB
(farnesyl-diphosphate farnesyltransferase, FDFTI)
TE 5y Y AR b 3Rk oK W3 Bl Sk
— WU SR AP e M, NE PRI AR DG
FE R FEHLIESE 19 384T RT-PCR 734, 45 R T
19 DR RIS 45 R — B (A 4),
F I 45 R AT E B
2.4 SNP MIfFiE 548

TEA G W1 4R Gy W& 4l b AR ik i 111571
A~ SNP v g, Horp i 722 5 R RFE A 11 SNP {7
FUA 21465 4>, it — L BRI 48 SNP £ 53 1A
ek, M2E R RIR L Pkt i 144> SNP A7 i
Py BRI, 4550 B, 14 4> SNP v 5 7] i 2h 43
RI(ER 3) TESREREARHEE 14 4> SNP 7S 5911
PEIRSEAT IR T, FiiEh 4 D> 59 R
WTEPEM SR o i — 204 KB AT R 43
Br, A 14~ SNP i 5 chrl5-4+8322808G 539
MR 2 A M (P<0.05) (R 4). %L
T RDHI2 ¥ 3'UTR X35k, F77F 3 FpIkR AN AA
GG Hl AG (&l 5), Hirh AA BLH Ak 5 Ul £ e A
H LA P A

3 Wi

1E LR AE T, S 1T LA —
I, TS SRR R BT, I A
S W R R R IR R,
PEATH AR AR SIEL 24 b Zed R A,

P IE B0 52 B3 [ 00 0270 Cahill® % BRBE 1 £
(Danio rerio) & P15 B IE B 43 F I FE ML 5 R
FLE W R —2, IE S5t Il ptad A 8K 5l CLOCK/
BMALI 5 24K, MIMHOE T 5 A E-box =
HUOR 7 91 A R TR A 5, A S At T ) A R A
% M (PERI, PER2 Ml PER3)FIFa 4k o & KN
(cryptochrome, CRY1 Fl CRY2)H 5 1t 5% 126)
PER Fl CRY #E P MU —RIK, 1EHT CLOCK/
BMALI 5 5R4A, I A B i 52", Kobayashi
2N 5 AR XN B (Mus - culus) B0 1 3R R 26
A H#ATRN, AEE RIS PER2 TEJFIEHHY
FIRKV B L. PR R R BB 5
FR 15 B B IEIH R 5% A8, PERs BEINTE R
PEEE AR J5 23K K T, CLOCK 3 H Rk /KF-
P72 AR S YLK 1 S PERs R
KK B, CLOCK 2ik/K-F T, 1568 A Py
FEHFRIRIK AR A0 7T B & U HAR B i BTy
A DAAE W YN R rh AR
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Fig. 3 Differentially expressed genes in brain and liver tissues of domesticated and non-domesticated Micropterus salmoides groups
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secretion pathways (f) in liver. Red indicates that differentially expressed genes are significantly up-regulated in domesticated

group compared with non-domesticated group. Green indicates that differentially expressed genes are significantly
down-regulated in domesticated group compared with non-domesticated group.
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Tab.3 SNP positions and their gene annotationsin differentially expressed genes

45 ID number YL (A& { & chromosomal position

SNP {3 SNP position FFZFR gene name

Msa009808 9 19945249 leptin a

Msa003007 3 24164005, 24164013, 24164891, 24164981 period 1

Msa015548 15 8322808, 8322902, 8322924 retinol dehydrogenase 12
Msa014660 14 11200178, 11202367, 11202381 heat shock protein 90-alpha 1
Msa001004 1 48770128, 48770879 bile salt export pump
Msa017674 17 10437525 epoxide hydrolase 1

F4 SNPHURMEREMERESXOZHII]
TEAR B KR BR 53
Tab. 4 Association analysis between genotype frequency of
SNP and domestication traitsin Micropterus salmoides

e PR R (%K)
genotype frequency (no.)

(A FEA
locus  genotype SUIEA(120) FHUIEH20) D
domesticated  non-domesticated
group group
Chr3-4+ AA 0.21 (25) 0.27 (32) 0.079
241640131 TT 0.32 (38) 0.19 (23)
AT 0.47 (57) 0.54 (65)
Chr3-A+ AA 0.31 (25) 0.27 (32) 0.079
24164891G GG 0.32 (38) 0.19 (23)
AG 0.47 (57) 0.54 (65)
Chr3-G+ AA 0.32 (38) 0.19 (23) 0.079
241649814 GG 0.21 (25) 0.27 (32)
AG 0.47 (57) 0.54 (65)
Chri5-A+ AA 0.375 (45) 0.24 (29) 0.044
8322808G GG 0.20 (24) 0.18 (22)
AG 0.425 (51) 0.58 (69)
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4, F£W RHO. RDHs Hl GCAP &K I B
P ALY, 20 A B WAk
HAH L Ee 1 MG . AWF5EE RDHI2
HE PR S B 5 YR o SCHR I SNP AR
8 chri5-A+8322808G, Zbnic i T RDHI2 HY
3'UTR X3k, SNP &A:7E SR gt X AT GE 23 5%
Wi %% s -5 DNA 454 ARt RNA (19751
FEHF BT . mRNA [R5 2L R &
BPY RDHI2 LR T RAZ 2 T B, Hhfig
AR 4 FHEUE RN BE AL P iz
SNP HRiC chrl5-4+8322808G T RESM A 111 B ity
Do P O g, TR R IE . BRI R,
RDHI2 JZ52 0K 1 B g Mk i BB o L A
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Fig. 5 chri15-4A+8322808G marker genotype detection map
a. AA genotype; b. GG genotype; c. AG genotype.
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Development of genes and SNP markersrelated to food domestication
based on largemouth basstranscriptome
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Abstract: Artificial domestication of feeding habits of carnivorous fish is a key step in their breeding and
production, and the molecular mechanism of food domestication is poorly understood. In this study, a new strain
of largemouth bass (Micropterus salmoides), “Youlu No. 3”, was used as the research object, and transcriptome
sequencing of the brain and liver tissues from a domesticated and non-domesticated group was performed to obtain
genes and markers related to food domestication. In total, 51255 million high-quality clean reads were obtained
and mapped to 27930 genes. The results showed that there were 362 and 3389 differentially expressed genes in the
brain and liver tissues, respectively. The 64 genes involved in food domestication regulation, such as period
(PERs), rthodopsin (RHO), retinol dehydrogenase (RDHs), squalene monooxygenase (SOLE), bile salt export pump
(BSEP), and leptin (LEP), were mainly distributed in circadian rhythm, phototransduction, retinol metabolism,
steroid biosynthesis, bile secretion, and the PI3K-AKT signaling pathways. These pathways play an important role
in environmental adaptation, visual system function, digestion and metabolism, and appetite control. Furthermore,
21465 SNP markers were screened from the differentially expressed genes in the non-domesticated group and
domesticated group. The SNaPshot technique was used to verify the 14 SNP markers that were randomly selected,
and their association with food domestication was analyzed. The results showed that only the chri5-A+8322808
marker in the RDHI2 gene was found to be significantly associated with domestication traits (P<0.05), and its AA
genotype was the dominant genotype in easily domesticated individuals. Overall, 64 differentially expressed genes
and one SNP marker related to food domestication traits were obtained, providing candidate genes and a molecular
marker for the molecular marker-assisted breeding research of domestication traits of largemouth bass.

Key words: Micropterus salmoides; domestication traits; transcriptome sequencing; differentially expressed genes;
single nucleotide polymorphism
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