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£ W OASH 4ME F ¥ B K A #F OF OB o £

(PR R 2B BOKBETHR S AT A A WEALRE  HIK  402460)

HE N 1548 B E 4 A & £ K sf(Leiocassis longirostris) £ K < =, A#HF %z A Illumina &
HEN T AR AT T Bt K AT HE T E K (534.02+53.68) gl & & A& K A[FH KT E N
(108.41+4.96) g4 9 FK by i 41 48 35 5k 3k 3 W F 23K 145 267 404 674 /& L& T i £ (clean
reads), it 2 AR A KEF KoM A R EFALRIMFEY 518 M= RrkHEE, H, 4124
FEHEEKKELHE, 106 NEEXRKFETH, 124N ZRKAEEHATELH K LEE PCR BIEWE
REBFHAMNFHER -, GO XL x, KEZRRKAEHEEEE 4 K(growth), £ K HF
7 M (growth factor activity) % & /> 89 5 5 1 # (hormone-mediated signaling pathway) GO % H #
KEGG & £ o4 B 7, —2 5%k EAE MAPK 12 5 # % (MAPK signaling pathway). #%{t 4 &
& F p 1z & i % (TGF-beta signaling pathway). 45 % ¥ 15 & i % (calcium signaling pathway)#n # 2 &
P e fRK— % 1K A B 1 JH (neuroactive ligand-receptor interaction)Z %2 ¥ & %, HiE GO B
KEGG & &2 #7, fiikth gnrh. thr. egrl. fefl8. sst. gipr. cart 70 crf % 3 B Z &K poi4 K
REWNKRBRERER, XAARERNGERENFRK YA KRAEIFHRET EEZNSE T,
K§EA Ktk XAk, HXANTF; LN HEF

FESZES S917  XEFRIEEE A XEHS  2095-9869(2023)05-0125-12

ARSI Y BB LM E R Z —,
AR PR RE = YR O R R TR R AR B YT oK
[ [l s ok AR A T e . AL AR L, a2k
AR AL T RE A AL AR KA A B, EE2
WEE . A DL 5 SR A BAE T s, e —
IR MER (Dai et al, 2015) HRT, BFFEENIA
LA A SR IEAC S SRR A0 A7 B 10, A2 2 7D
) AR IR R A KR AL . F L i A
QO2DHfE T mb. myl2b Fl tmnil % 6 A~FEH S H K
fi 2 5 (Cyprinus carpio) ILRER P SCHEEEEN; Li 46
(2022) %125 UE B R AL 88 (Cyprinus  carpio)t: 4 25 5 7]

REAZ T8 B0 R LA 4ENE R B sk, 2k ifii 2R W]
T 7 F R A B RE AR 5 R A A K Y BB
% ; Zhang % (2021)7E ¥ (Ctenopharyngodon idella)
BFEH 20 %2 A ghr . igfl T igflr FBAE
PI3K-Akt Fl mTOR {5 &l fg 2 54 KH¥E SR,
T R AT B Rl X LA A B R B
AR S A A i S AT IR g, SR A A R A PN 43 W
B B F B 284 rhHX (Piorkowska ef al, 2020), —L&
2N W T (GH, GnRH, NPY., THR. CCK #i
SST %) FIfh 2 i by th b # JS 1) A= KA T i 25 AN T
s B 4E F (Canosa et al, 2007 . 2020; Dai et al, 2015;
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Li et al, 2010; Christian ef al, 2007; Peng et al, 1997),
PRI, P i 2H 20 et 2R AR K It 9 A T o0 A 2k
FE A I 1 A 28 P G D R A X 245 S S B E T

B S Ly e ARG B T IR AR 5 40 i v 3 IR Y
W ORIV Sl o ARk, B SR A A BORE 2
TR s Wy S e i 25 (Xue et al, 2021). K & F (Liu
et al, 2020). *E¥iE{k(Schunter e al, 2014)FIFREE &
N (Yao et al, 2021)% 7 T IAFFE , A RGhHEFT T Y68
FEPFZ AR | e MR FE 0 PR Z I R R R R 45 45
5T (Ye et al, 2018; B HESE, 2015), % AL P+ A
Mz FAER KRR B 2 T /K= st K R F e
rse FE AR AL R T2, C e 2R a2
T 5 AR A O ) i 3 3 R S LGRS (T A,
2021; Lu et al, 2020; Tian et al, 2020; Lin et al, 2019),

K W) #fi(Leiocassis longirostris) 2 ¥ FE 2 IR K
SR —, Gz IR B, R, K
T BRVT IR YT (Xiao ef al, 2009), A& O
RIS . LR SR, ELULPA Aol B R
R LR i T fil(Mylopharyngodon piceus) . &
1 FE 0. (Aristichthys nobilis)35 % W& AMAZE, MK
2RI B 1B = (R THRIAE, 2013), 2020 4R
KW r= e ar 2.12 77t (ROl A AR e e B
PRRIAE, 2021), FEAMRAT TR A EE
fio BHET, XTRYVISERHGE 2 WL T X IR0 A58 4 1
RGN 2 (Han et al, 2011; Zhao et al, 2009; Han
et al, 2005)F1E I 5B 7 (Su er al, 2020; Pei
et al, 2015; Dong et al, 2011; Zhu et al, 2005), HAEK
AH I Y S B FE DR R WL HGE , AR K B o IR AL v AN
TR T o AS DR 3T 9 4 FE R W) e G €8 (AR 7K 1 5 PR 4 20
%% (He et al, 2021) A=K A5 SNP FRic I A (Zhao et al,
2020) A SIS MER S BTB 1 R R (A, 2021) 75
T R T AR, fELERE b, ASAFSE R i i
TP AR X6 A K 3k e 2t BRI it 25 53 1) K 1) B A ki
AU S AT LU AT, B AR e 5 K WA <
AHIC AL FE ], DU K Wl A Rk R DA s
LR D RE AT BRI 2 K i

1 HEEE
11 LHBEEHEARE

S FHA W Bk 00 )1 A8 AR BHBE K 7 B 5 BT
FEH . BEALEI 200 B 30 J %A — K ZE . W]
— MR K e, ARG R i MS-222 R
J& , FREERE IO SR EE o AR (A T i O 9
W RARAE A e A K 2H (fast-growing, FG), 9 B

INEAE Jg G218 1 K 4H (slow-growing, SG) (£ 1), fi#
HIHEER G, P B hik 2!, 52T Sample
Protector for RNA/DNA (TaKaRa)H', S G H T
—80 CUKFATRAF#

F1 KMEREMNEER (e, THHELIREE)

Tab.l Body mass of L. longirostris (g, Mean=SD)

il 1 Tk ¥
Items Female Male Mean
PRl FG 534.38+64.98 515.30+21.57  534.02+£53.68
K4 SG 105.72+4.75  111.7842.88  108.41+4.96

Y{E Mean 344.44+233.16 284.71+216.06

1.2 KUtEiKASA S RNA RE

Z M8 TRIzol A5 (Invitrogen, 32 [E)AY#EAEULIH
FEHL 18 BRWBEMZ41210 5 RNA, JfH DNase |
(TaKaRa) A& FR & RNA H1 541 DNALf# ] Agilent
2100 Bioanalyzer K illl RNA 5% I F 4, Qubit”® 2.0
Flurometer (Life Technologies, 3% [E)%E & RNA ¥
BE o BB A RNA —&B85r FIF ey, 5—
53 T 5 2k 3L 9O i PCR (QRT-PCR)SGHIE .

1.3 cDNA XEHMEZSNF

5N 2 A BEHLEERE 3 AR RNA 45t
4, M A Oligo (dT)MREERE % mRNA J5,
Fragmentation Buffer ¥ mRNA FEHLITHT, 5L H B
fEI) mRNA A A B cDNA 55 —4E M 4. &
B XEE cDNA Z2lifb)s, et frRumEE . i A
B E Pk, BEH AMPure XP beads 0%
370~420 bp 24 ) cDNA F Bt AT PCR ¥ #8 Jf-4lifk
Py, A ERK I FG 410 SG ALK 213C
JE4 34, #ich FGl, FG2, FG3 il SG1. SG2,
SG3. Jo k& M 1Y SO Fc 4 #E4T Tllumina NovaSeq
6000 ML, MIFEA N WG 150 bp, SCEEHHE
F SR P TAE R i RECE A W5 SR A R
N (R S8 B
1.4 HRANFREEH

T 35 1Y JEL A B (raw reads) P4l & /DA A
Pk B P R R R Y reads, SWARTERE SEAH 2B R
AR, X R EE T s . BARGEE . S
B B I PAER R 22 F A R S B LT i reads
(Ophrea<20 HBILEL (5 A read KEEH 50%LL 1);
RS N (LR e L5 ) LR T 10%0719 reads;
PO I BRAT A 5 ¥ 1 Y reads.
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15 EFEINgEERMEEERRIESHT

i F HISAT2(v2.0.5)4k %% clean reads 5 K W) #fi
ZZFLHN Y (He et al, 202147 X, LIZKHL reads
TESZENA FRENE R . MR FPKM (fragments
per kilobase of exon model per million mapped reads)
At FG 4 SG ARy R F Kb . FIJT] DEGseq2
(v1.20.0)F 54T FG 410 SG 4122 A i 25 S 323k 4
Mr, 22 5 B GE B (E 8 P<0.05 H |logy(fold
change)>1. il il clusterProfiler (v3.4.4) 5/} 52 B 2 5+
FIRHEM M GO IR B AI KEGG & &£ HT .

1.6 QRT-PCR BiE

PEHL 12 22 AR R 22 S Rk FE IR kA 7
qRT-PCR, B Uiy 45 S e afi B, AHCH 1 L3R 2,
%18 PrimeScript™ RT-PCR (TaKaRa)i® 7] & 156 1] 45 ik

Friditl s, FRAEXF I cDNA, DL f-actin NS I,
7 ABI QuantStudio 3 Real-Time PCR &% [ i17,
MRESRRE G 3. WAKRN 10 ul: 5 L
2xTB Green Premix Ex Tag I (TaKaRa),0.2 uL ROX
Reference Dye I (50x), 3 uL KE7K, 1puL cDNA
BMRT B R 7519145 0.4 uL (10 pmol/L) o SV 451 -
A 95 °C 30 55 95°C 55, 60 °C 34 s, 40 M
;5 95°C 15s, 60 C 1min, 95°C 155,

1.7 HFEHIT RS

VAR 8 00 2 Al 249 LA 22 {5 1 25 (Mean+S D)
o, JERHAT SPSS 26.0 FAFHEAT IS AEA T KIS,
P<0.05 FR 2540 i . aRT-PCR S iEHCAE LA 274
LR SE I YRR ik i, IR R SPSS 26.0 #fFxf
ZERAT G 4T

x2 WIEFMASIMER

Tab.2 The information of primers used for validation

JEW 1D S oex(FGISG) EELE
Gene ID Primer name Primer sequence (5'~3")
Llo GLEAN_10001713  [NZEE[H(B-actin) —0.012 F: GAATCCCAAAGCCAACAG
Beta-actin R: CAGAGCGTAACCCTCGTAG
Llo_ GLEAN_10019213  Jiig jiis 40 it U i 5 R 4% 5 25 11 25 [Fl (afabp) 4.703 F: ATTTAGCCAAGCCAAGTCT
Adipocyte-type fatty acid-binding protein R: TTACCATCCACCAGTTTCA
Llo_ GLEAN_10007485  [a]y§ 551 & 25 (5L K (msx 2) 4.469 F: GCAAGGTATGAGCACGGAGTT
Homeobox protein MSX-2 R: TGGAGCAGACGGCTGGTAT
Llo_GLEAN_10010013  piefesmisE KT8 &8 A 1 2F (fgfbpl) 4.563 F: GGCATCACCCTGATTCTT
Fibroblast growth factor binding protein 1 R: GTGCTGCTGGATTTGGA
Llo_GLEAN_10007293  p£f- #4718 JLR (f2f18) 4337 F: CGCCACGGGAGAAGATG
Fibroblast growth factor 18-like R: GGCTTTCCTGCCAACCA
Llo_GLEAN_10023206  /Ngiftk 2 2 (cbin2) —-3.539 F: AACCGACAGACCATCCA
Cerebellin-2-like R: GTTACTTGCCGCCTCAC
Llo_ GLEAN_10012820 £ DEP 45yl 7 F£H (depdc?) —-3.866 F: CAAACACCTCGCCAGTC
DEP domain containing 7 R: AATCTCATCCACCAACTCTT
Llo GLEAN_10013292 8 Jie Joi 85 FH FL 1K (gldn) —4.576 F: ACGAGAACATCATGGTGGCG
Gliomedin R: CCTGCTTTGCTCTTCGGGTA
Llo_ GLEAN_ 10008392  #&5%dn4 & A4V 3k 31 FLK (med3 1) —4.242 F: AGAGGCTACCTACGAGAAA
Mediator complex subunit 31 R: TCATCTATAAACTTGGCACA
Llo_ GLEAN_10001361 NADH iz it S A0 R B 3L 10 FL [ (ndufal0) —4.592 F: TTTCAGCGATGTGGTGTT
NADH: Ubiquinone oxidoreductase subunit A10 R: CCTTTCCAGATGCCTTG
Llo_ GLEAN_10009731 A= (K38 22 3L A (ss1) —7.343 F: GAGTCGGAGTTTCAGGAGA
Somatostatin R: GAGGTGGAAGGATGTTGG
Llo_GLEAN_10018348 W S AE#L 5K T D3 H:H (foxd3) —4.999 F: AACTCCATCCGCCACAA
Forkhead box D3 R: GGGTCCAGCGTCCAGTA
Llo_GLEAN_10022216  w] < PH -2 - Ath B I 37 5% S IKIE A (cart) —4.575 F: GGCACAGGAGGAAAGAG

Cocaine- and amphetamine- regulated transcript
protein

R: TCTCAGCGGATGGACTT

" FG: PK4dl; SG: K4,
Note: FG: Fast-growing group; SG: Slow-growing group.
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2 HE

21 KWtgEFRENELR

ik 18 BRK Wit , FG 415 6 MM F
3 RHEMEAMA, SG M E 5 RIEEAAR 4 EMfEdE
AR, R R BRI ST REAR T KA Rk
AH i A 1 S R O 2 W e o o 1 - B4 (TG (.
25, HF—ARK R b, M AR T 3
HLEEZS; FG A SG 44 9 B KWk m
- $4 11 22 57 1. 3 (P<0.05) (£ 1),

22 BEFAWFLER

2L S F3RA510 FG 1 SG CJEY raw reads
SRRk 134 682 652 F1 137 487 704, RIS HA5 )
clean reads 73 %2h 132 315 488 F1 135 089 186, BiA:
R MR N, B4 GC & XN 45.04%~
45.64%, KA Q30 AYHRIE T H L B ¥R T 92%
(F 3), RUIEEFAMFEIE R, TR T RS
ST, KWitf FG F1 SG 20 b 2H 23 i % ik 20 0 e 435
L #222 & NCBI 1Y SRA %4 /% (PRINAS33735),

23 ERRFEBERGFITRFRIEEXSH

FTFFHIERIES FPKM, L P<0.05. |logy(fold
change)|>1 REE, Xf[FE—HKTE FG 4 SG HH Y
FkIATGI . 5 SG AL, FG 41 412 4
FEH Rk BIH, 106 M 3EFE R FRE 1), #F—
Xt FG 4101 SG 4Ly 518 42 F 3N AT )2 IR E
Z(hierarchical clustering) 73T (&l 2). RELIR TR,
X2 R I RAE 2 A e 4l i) ) 2R A 22 0K
IME2H R AN [R)RE it TR 9 R AR AR R

24 ERRIZFEFER GO LIEEH X KEGG BEES T

833 clusterProfiler (v3.8. 1) 4%} 25 55 ik LA
21T GO M KEGG & #7047, 7E GO UIfig 7 Kk 7
518 4525 S FRIBF N HLIRTT 463 1~ GO Tifed R, I
i, ARt B2 0 (biological process, BP) 215 4>,
40 920 43 (cell composition, CC) 51 4, 4T INEESSH
(molecular function, MF) 197 4>, HI T 30 4~ 3% & 4
) GO terms AJ WL, FEAEW)id iy, Kik il
FE A 5 4 21 4 88 IV (immune response) . HfE R GL it
2 (immune system process) FI 4 HfIFE T (cell death)55 ;
M2 532, BB 43 (plasma membrane part) |
40 g 5% BR (plasma membrane) Ml R X H E & W)
(plasma membrane protein complex)® 4 FI| [ 25 7 %
IR Z s W KRBT UIRE I 22 S RIK LN F S
514 f i B A DU A& 25 & (tetrapyrrole binding) . (il
41 £ 45 4 (heme binding) LA & i [ F 4% & (cofactor
binding)55 (K] 3). WAL, A2 FRIBEFELEK
(growth) . 4= B 736 P (growth factor activity) Fl3K 2%
5115 518 % (hormone-mediated signaling pathway)
GO terms H & 4,

2E5 3 KEGG W HHrai R iR, Kyl
A 22 R RB LN S 82 A AT %
Hop, KA B EEEN KEGG A 4 H 1540
A3 A B AF FH(cytokine-cytokine receptor interaction) .
FeHE IgA W% IE 0 ) 4% (intestinal immune network
for IgA production) . 7¥ WA (phagosome), C FIEEEE K
ZAR(E 518 M (C-type lectin receptor signaling pathway)
N2 ARG [FF43-F (cell adhesion molecules)(& 4) . IL4T,
I 17, 21, 16 1 7 A 2ERARIK I INAE 22 2R AL

£ 3 RNA-Seq #iEZiIT

Tab.3 Summary of RNA-Seq data
FEA Pol AR 1 Pl K 2 oA KA 3 A KA 1 FiBA KA 2 ZEAKA 3

Sample FG1 FG2 FG3 SG1 SG2 SG3
JFUAKE Raw reads 46373260 42249428 46059964 48830808 47627744 41029152
JFFEEE Clean reads 45530416 41536800 45248272 48096834 46631078 40361274
iR Clean bases/GB 6.83 6.23 6.79 721 6.99 6.05
F51R % Error rate/Y% 0.03 0.03 0.03 0.02 0.03 0.03
GC & GC content/% 45.39 45.04 45.64 45.46 45.09 4542
T B R T 30 MOBREE L1 Q30/% 93.89 93.97 9271 96.04 9391 93.88
JE AR S 134 682 652/44 894 217 137 487 704/45 829 235
Total/Average raw reads
TR BE BT 132315 488/44 105 163 135 089 186/45 029 729

Total/Average clean reads
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Volcano plot of L. longirostris brain transcriptome
differentially expressed genes

Fig.1

TR M S 58 M (MAPK signaling pathway) , #2815 P
Bic ¥k — 32 /& A1 B E H (neuroactive ligand-receptor
interaction) . #5155 i [ (calcium signaling pathway)
1 TGF-p (TGF-beta signaling pathway)i& 7% H & 4 .
Z: 75 5 HE Bl ) A AT R AR R 2 e
MIhRE, JPME 2SS RBERE GO ThResrZEm
KEGG & &5, 1EAH I Y IR 458 % rh o) 26 0 2 )
19 A~ 5K WA KA (K 5), Hrf, 5%
R0 PR AR 2 (AR AR 5530 B 0 3] 22 ik
AR (gipr) . TR P22 A At W 9815 % SR R (carr)
A RIR BB R (ss) 55 8 ML . 2 5222
Ji 0 Ak 2R 1 O 1 538 B 1 A AT 4R 0 A K T
ZEEEA 1 (fgbpl). B4R AR T 18 (fgf18)
M E3 32 RS TRIM25 % 6 M. 25 TGF-B
F5 B A SRS REERN 1 (bnpl) . BIEE LA
B 4 (bmpd)FIILIA AN FE (mstn) % 4 AIER L 5
A, PEPERRER RO R AR (gnrhr) B T TEARPEIR IR
B E G 58 M (GnRH signaling pathway) & #5/F H
Hh, S5 B AIE YR RCAA -2 A BAE I 538 % .

25 QRT-PCR 4R

JHF qRT-PCR KiE (125 5 Fah R K45 4 4 1
P . BN RLIR MRS SR A . RIS A& E
SN o e S QS R e e e e = I W1 R
KT 18; 8 T : /MK 2. % DEP 4543
MR 7. MAERTEA ., b 245 31,
NADH 2 B S ALk BT 3L 10, A KR £ |
NEKHERE ST D3 LUK AT R P22 A Al B 8 5 7 5%
Ko qRT-PCR BiEZE R IR, X 12 422 Rk H P
1) 2 3 4 5 B SR AL N 7 25 SR AR — 31 6), 1A

RNA-Seq M4 B nl {5 .
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Fig.2 Heat-map of differentially expressed genes

AR — A, BIR— R AFBTEIX
A MR R EE R, UG LR RoR 25
FIRIE P ik h = EMIT,

In the heat-map, each row represents one gene and each
column represents one sample; Different color areas represent
different clustering information, the color from red to blue
represents the expression intensity of differentially expressed
genes from high to low.
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Fig.3 Gene ontology assignment of differentially expressed genes of L. longirostris
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Fig.4 KEGG pathway of differentially expressed genes of L. longirostris




SRR ] WA ST ROSRALIN R RORIZ A K W R KOG ERE 131

MEE - ZAMEERESEE ¢

Neuroactive ligand-receptor interaction signaling pathway

23R FEHE S 8 Bk
MAPK signaling pathway

PRI RO ER (5 5 Bk
GnRH signaling pathway

B RET pESER
TGF-p signaling pathway

I 1 I I 1 I I
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ZER
Fold change
K5 Bk 2 A Myl kAR G R A

Fig.5 Screening of genes related to growth of L. longirostris

x IR 22 S RGN R Y 22 SeAG A, y AR 4 AN LA RARDCHE R, b, I PR ECAR 52 AR A A i g
L AR ME RO RE S (ss0); 2. WETLZIER prd); 3. ATF =220 6145 O Ccarr); 4. IR K2 1
B (gipr)s 5. AR AN B K RFEIRSZARTER 5 6. F2F IR BUMER BEBUM R L (erf); 7. 5- R VR ZARTE (5-hir) ;
8. M R BMR B R 2 R BE K (trhr) o 22 34505 AEE IG5 Som % . 1 T ARAn A K IH T4 G 8 1 B (fefbp 1)
2. BEFAEA AR R 18 JEH (fgf18); 3. B3 IZ R4 TRIM25 JElH ;4. Rl 44 UK 2 FeM (ang2); 5. WG FAFEE
KHEF DR g I); 6. fRLrgniud: sz =L F e ic iR Al ZEH (ephrin-al). RVEIREMEBHULEFES@EM: 1 {ErEp
MEBBO R ZIRIEH (gnrhr) o FALVERET pESENE: 1. BIESERAEEA 1 HFE(Gmpl); 2. BIEESEAEEA 4 #H
(bmp4); 3. WIRAERKMZERRE (mstn); 4. Persephin 3 [H (pspn).

The x-axis represents the fold change of the differentially expressed genes, and the y-axis represents the growth-related genes
of four pathways. For neuroactive ligand-receptor interaction signaling pathway: 1. Somatostatin (ss¢); 2. Prolactin (pr/); 3.
Cocaine- and amphetamine- regulated transcript protein (cart); 4. Gastric inhibitory polypeptide receptor (gipr); 5. Somatostatin-
and angiotensin-like peptide receptor; 6. Corticotropin-releasing factor (crf); 7. 5-hydroxytryptamine receptor (5-htr);

8. Thyrotropin-releasing hormone receptor (trhr). For MAPK signaling pathway: 1. Fibroblast growth factor binding
protein 1 (fgfbp1); 2. Fibroblast growth factor 18 (fgf18); 3. E3 ubiquitin/ISG15 ligase TRIM25; 4. Angiopoietin-2 (ang2);

5. Insulin-like growth factor II (igf //); 6. Ephrin-A1l (ephrin-al). For GnRH signaling pathway: 1. Gonadotropin-releasing
hormone receptor (gnrhr). For TGF-f signaling pathway: 1. Bone morphogenetic protein 1 (bmpl); 2. Bone

morphogenetic protein 4 (bmp4); 3. Myostatin (mstn); 4. Persephin (pspn).
LA T 0 R A0 ) S E LS PR e s 2R SO e 1
3 iTig JUAS 54K KB A DG B DS E I RIS & 4% 5 1 % 0
H i 38 FE S AR AR K =gk as SMAZUEAT IR SR AL F 2y 1 T 25
HEAT BTS2 A 0 L A RS e e, tn PAIERIA 5 AR5 % B (Cardoso et al, 2018; Saaristo et al,
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Fig.6 Comparison of differentially expressed genes by
RNA-Seq and qRT-PCR (f-actin was used as an internal gene)
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Mining of Key Genes Related to Growth of Chinese L ongsnout Catfish
(Lelocassis longirostris) Based on Transcriptome Analysis

LI Yu, LING Leyan, JIN Honghao, LI Zhe, GAO Yuan, LIU Fan, LUO Hui, YE Hua”

(Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education,
College of Fisheries, Southwest University, Chongqing 402460, China)

Abstract

The Chinese longsnout catfish (Leiocassis longirostris) is a rare and valuable freshwater

fish wildly distributed throughout China. Fish growth is one of the most economically important traits in

fish farming. Cultured fish with high growth performance can often bring direct economic benefits while

meeting human food demand. The hypothalamus is an important regulatory organ in fish metabolic

processes and endocrine activities, directly or indirectly regulating fish growth. Although significant

research on L. longirostris has been reported, the molecular mechanisms and key genes involved in its

growth are still unclear. Therefore, we performed comparative transcriptomics analysis using Illumina

high throughput sequencing technology and analyzed transcript profiles of the brains from fast-growth

(FG) with average body mass of (534.02+53.68) g, and slow-growth (SG) with average body mass og
(108.41+4.96) g L. longirostris individuals. A total of 267 404 674 clean reads were generated, and 518
differentially expressed genes were identified, of which 412 genes were up-regulated and 106 genes were

down-regulated in fast-growth fishes. Then, we subjected all these differentially expressed genes to GO

term enrichment and KEGG pathway analysis to find the underlying function annotation. Based on Gene

Ontology analysis, plenty of differentially expressed genes were enriched in growth, growth factor activity,

and hormone-mediated signaling pathway. KEGG enrichment analysis indicated that some differentially

expressed genes involved in MAPK signaling pathway, TGF-beta signaling pathway, calcium signaling

pathway, and neuroactive ligand-receptor interaction were enriched. With the differentially expressed

genes identified from GO and KEGG enrichment analysis, several key genes related to the growth of

L. longirostris were screened, such as gnrh, thr, egrl, fefl8, sst, gipr, cart, and crf. The results of this

study enriched the gene resources and provided valuable references for further study on the regulation

mechanism of growth of L. longirostris.
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