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T SR 2H W T 2 3 ) e R PR s A% A i R
K. AR FEZ—, el 2o iR 15 55 2
AT E RS — RS T WL B A 3% st A7 5
FE . MEMEATEVO S E, HEAFHE Y
2 Z2 PR I AE DG DR R A i 4 ) o 30 o e
J e Sr A A3 B, O GG O o M U 22 S RGN BRI
(differentially expressed genes, DEGs), Jf: M H#£
F AN Z R0 I DGR L R AR GRS %, R
0 2R BE R F AR AL 1 e B 2458 JE il . Tao
25 R P 2 Sy 2800 5 4 i 20 Al £ A [ e 30 4
LR FR IR KT, WIHR HE R 3k S vkl o4k 5 1k
MREBEREE, TR —1 KT B &N R A
BN 4 o MRAEVERR & B 5 0L K 3R 0K i ik
2N 5L RIBC T £ 41 DEGs, #47n
RO PR AH DG 25 73 BT (WGCNA) . 1240 1 5 2 1
WAL R (foxI2 . cypl9al ., gsdf. dmrtl . amh)
FIBMR I Z BN, 46 borealin ., gtsf1 . teskl
zarl . cdnls. rpls MHTA(Clarias fuscus)!" 'k
A SR AT LB AT, 4298 5750 K B E R Gk
DEGs Fll 6991 ~Bi i =% 15 DEGs, X4t DEGs
W ARTEOR AN MR . BRI . PERR R E AN
J i A 0 IR S P AR 5638 4% Guan 25U OV 1
e K O B (Micropterus salmoides)RZHZL ., B
HAYL, KEEA L =K DEGs, % 22 A5
HEIE, HrPoR SRR PR dmrel SHG SR
ikt DEGs (cypllbl. spatad) TGP &Rk &
DEGs (foxI2. gdf9. zp3. sox3. cypl9a Fl bmpl5)
AT HAERR, HEEE AR SR BAE RN L,
R dmrt] FERTENER K B HAE DR R h 22
St

AR5 308 5 v A T A AT W) e O R R
B A FGRRHIE, TR S R PeE F a1k
A2 RN, #5578 2 5K Wy i e A
Wk B G5 g, R4 e HAE R E F oAl
il P A o B R A, DT A R W e e e i
M35 B PR S HE

1 #MRE5FAE

1.1 SCIE#F U4
ASL I T S g6 fa 4ok {1 ALK v il R A

(8L, A, SC8 R MS-222 (Sigma-aldrich,
) BRI, IBOKS SR B S0 2173 51 T Bouin’s
& %€ ¥ (Phygene, " [E)Fl RNAlater (VivaCell,
ENGRAE, F T Set IRl 2124 R E /AT . B RNA
PEICS Ty o4 R f0 73 42K A (13.2340.93) em,
AT K (20.1943.69) g, 4 i 4LK N
(12.1£0.22) cm, VKT H(13.33£0.51) go KFf
IR ST T E KRR B A VLK A A T
S5 S 0 AR RRE S R
12 AHEHE

PR SURAE T Bouin's IATR, FRPERR /I
[ E 2~6 h, B R 70% K WHEAE . A7 85 F
AT 2840 Bouin’s [B 8 . ZBEAEEEK . —HI 2K
B, AR SRR B X A
LY, VI RE N 4.5 um, AN -2 (HE)
YLt (Biosharp, ), T (Biosharp, H1E)
B A, 1E® BB (Leica, 18 [E) N WEMIRIES
SR IR
1.3 & RNA RELF0

Fit M RNeasy Plus Mini Kit 71 & 3500 43
(Qiagen, 1 [F )42 B A< Wy fif K5 5 A1 0P 35 20 20 &
RNA, Xk H Nano Drop™ Lite # = 06CETT
(Thermo, 3 [ )F 56 A i vk B R4 B, A 30
WHUE B L KA RNA 528k, BEHL A260/A280
FLAE T 1.8~2.0, BfEHHEERS LUK 55 28S & 18S
rRNA WAE#EE 2 © 1 B RNAKES,, & T-80 CI#
e
14 HREAXFEHEURNFE

ik RNA B 5% )5, 1M Oligo (dT)kMh:
B mRNA, K5 R B bk s
mRNA Bt K/ 200 bp & H B, FlH
NEBNext Ultra RNA Library Prep Kit for Illumina
(New England Biolabs, 3¢[E))% [n]¥% 5% h cDNA
il AMPure XP Beads (1.8X)f¥k4lifk W 5E cDNA,
KB . W poly(A). PRENFHk, IfiEdk
F) Mlumina M) 738E BC 4% b o 38 3 B IR B Uk 36
FEIER YR/, PCR 371G, I ply ) M Sk LA
YR A FR 2 F1{# A 1llumina Novaseq6000 ¥
15 FREAMARTER

R TR S L AF B A AR s BT, 6 AT
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FP AL AR A% 1Y 2 A 3 e A 3500R BT & AR 2 Y 5 R
reads #E— 1338, RIS EFiE clean reads, 4G
i FH fastp (WRAS 0.18.0)%} reads #EA 7€, FEBRALE
$23k (adapters) Y reads . 75 N HefBil#E L 10%F) reads
T 50% L FARFTE(Q (H<20) reads . &=#B#E A
BAEY reads DA TS 4R reads, #X/5H Bowtie2
(version 2.2 8153 reads 5 Ribosome RNA (rRNA)
B B AT bR 25 R e S s B, B e R
HISAT2M T A BT YA clean reads 55% K
Wy SR ST S IR R, TR SR
1.6 EERZKFMEREESH

FIH StringTie v1.3.1 K- F1 RSEM %K {121 %
BEAFEA I WL EOR 15 FPKM (fragments per
kilobase of exon model per million mapped
fragments), HEfLEERFRINFRE, FIHRLEF R
FFIERE, & E] 32 55353 7 (principal component
analysis, PCA)FIAHIPE5>#T(Pearson correlation
analysis), {fif] DEseq2" ik fFitFrhnifefb & 25 57 3%
IRBELAIAGIN, 5 22 ¥4 log, fold change|=1 H.
FDR (false discovery rate)<<0.05 A2 5 K i 1% [

{BL, Ui 30 L OB e P U A () 2 S5 2R R DX (B S 4
Ol. 02, O3, O4; FEHEAL: T1, T2, T3, T4), IX
ZEFRIBFEH AT GO THRETEREM KEGG T 4R
17 HAXBERREZEERNEAREEMNLE
(PP #7

FIH STRING %4l 2 Fl1 Cytoscape #A4Fi#E1T
P 1) OC i 2 S % 3k BE R A AR 1 5 LA I 4% O3 BT
(protein-protein interaction networks, PPI)!""1, ¥ H
Pt AL i 81 blastx Xt 3] STRING %%
P& i (www.string-db.org) 1 & 1 2 2% W) Fh & 1
FEA, IR HEXS B2 2% YR in & 1 B EAR
KR T AEML , PP 2% [ o 1) s M R, 2k
FnE HGER)ME A (FE ) Z [ A7 72 A0 AR H]
K&
1.8 SERTREEE PCR

F|FH Primer Premier 5 ¥ {4 (Premier, & K)
B ER R B E R RIBENR 7T 1),
A UK — A8 B R R A R A A G . 8 AN
FPPERRAE L pg RNA TR MR, 2B PrimeScript
RT reagent Kit with gDNA Eraser (Takara, H 4%)i{

F1 EHEHKEE PCRETAIMFT
Tab.1 Primersof thegenesused for real-time RT-PCR

Fe EIL B EW 5T E1(5-3") KI5 9751 (5'-3") P HIRCR %
serial number  primer name forward primer sequences (5'-3") reverse primer sequences (5-3") amplification efficiency
1 cdc20 AGGAGGAACCAGCGACAGAC CCACTTTAGCGAGTGAGGGATAT 106.44
2 figla TGAAGGCGGCGACCGAATACA GAGGCGAAACTGATAAAGATGGACT 99.07
3 foxI2 GCCGACGAGCAGGACAA CGCGGATGCACACAGGAA 98.81
4 slbp2 CAAGGCTCCGATGGCGTTCT AAACCCAGGGATGCGAAAA 96.94
5 spata6 AAACAAGAACACGACGAAAAGC  GCAAAAGAGGGAAGGCAGAGGA 93.32
6 zar CTGCGTAAAGCCAACACCAA CAAACACCGGGGAGTAAATCG 99.95
7 zpl TGATTAGGGCATCTGCTGGTTA TGCACTTCCAGGTACAATGGTTT 90.07
8 zp3 ATGGGTTGTAACCAAGTAGGGC TGGGCAGGAACAGGATCAGAAT 104.97
9 cypllal CTTGACCGACTGTCCATTGAGG GTGCCGTGCCAGTTCATAGAGG 95.04
10 cypl7al AACCAGAGCGTTTCCTGAATGA GGCACCTCCAGAGTGAACCTTT 103.46
11 dmrtl ATGAGCGACGACGAGCAAAGCA TGACAATCCCGCCAGTTACAGA 106.44
12 gata4 AGAGTGTGTGAACTGTGGGGC CAGAGTGGTGGTTGTGGTGTG 104.91
13 meioc CCCAAAGTCCCAGAAGGAGAAC CCATTACAGGTGGAAAAAAGCC 103.11
14 nanosl GGAACGACTATCTGGGCCTG AGATCTTGGGCTCCTGCTTG 92.24
15 pnpla7 GTGGTGACCTGTCCTAATGCCT' CGTATCGCCAGTGTCAGCCGTCTCA 95.06
16 shoc2 GCAAAATGTCGTGATGAGAATG GCTGTAAAGGTAGAGCTCGGTG 101.12
17 smad7 TACAACCGCAGCCGATACCC GCACTGACCCCAGCCCTTAA 104.93
18 tesk2 ATGGAGAGGAGCAAGCGAAAC GCAGGAGAAGGCACTGATGAG 103.17
19 wnt6 GGAGTGGGGTGGTTGTGGAGAT GGTCGATGAGAGTGCGGATGTC 108.35
20 ddx4 AGGACGGGATGAGGAGGTGTTT GATTGCTCTGGGTGGATTGGTT 101.37
21 piwill ACGCTGACATCGCTCACTCCCTG ACCATTTGAACTTGTTGCCCCAC 100.51
22 p-actin GCTACAGCTTCACTACCACA GCCAATGGTGATGACCTGTC 98.51
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F & UL S ¢cDNA . B-actin 1E NS 3k
(I, K RT-qPCR X 21 MAESIAHSCHEE A AT Sk
RT-qPCR 4 PowerUp™ SYBR™ Green Master
Mix &7 & (Applied Biosystems, %[ )1 454
Ve B, 78 ABI QuantStudio6 FLEX Q6 SZH %56
£ PCR {X(Applied Biosystems, 3<[H) [#E47
RT-qPCR [ [ o ¢ 5 o S g Ry o F0 A8
50 °C 2 min, 95 ‘C 10 min; =91 40 MF
,95 'C 155,58 CRN 15 s, Mfidithzk: 95 C
155,60 ‘C 605,95 C 15s, FEFHBEST 3 MR
Ao U 27O AR X 22 ik A2
SCECRCHER R SPSS 21.0 (IBM, )% 4347,
BE LIS Y AR 2 (X £SDYER, KH ¢ K

Ik, 25 RBEMIKFER P<0.05,
2 ERE5HH

21 KW 1ERREH A ZFHFE

T A WY A AT A W e ) 2 2 R AR
BIERE IR R BRI, AU R A, &K
H 12 em ZEA KW 58 PR sk, REELAL
B L P R B R B — 2. BRSO .
02, 03, OHREZ I, BT L2 8 i 1,
A B A B R O RO RE A, b TN,
SEIREL R (F 12); K EEEM(T1, T2, T3,
T4 R &H KE R AN, R I PO B 40
JHL 5 A P R SR A= B 20 B (BT 1)

)

K1 Rt R4 8RR

a. BN b, KL POC. W1 ON B4 SG. AF A, A7) 20 pm.
Fig. 1 Histological characterization of Leiocassis longirostris gonads
a. ovary; b. testis; POC. primary oocyte; SG. spermatogonia. Scale bars are 20 um.

22 HFRAreadsNFEREFREHR

T 34K 1S 358048456 1 raw data, H:
1 clean reads ¥ 5% H & 356168472, clean reads
HEHIK 99.47%. P45 R BoR, g5 Q20 fil
FE B8 97%, Q30 Bk Ll it 93%, GC &
i 47.1%~49.01%, Bl e veim, Bika
WAl AT IR EE (R 2) # 8 IHEAR clean
reads 43l HE X B S SL R 41 7 51, O S RIRS S
i 17 34 00 7 B s reads SR Nh
39647876 HI 49256062, Kb X} LR 45 N
96.45%F1 92.01%., [A] 2 it [A] Lo X R ke, 4
] o 2RAH 25 AL 0.45%F1 0.72%., REUZ K
FexTEmg, #E— DA AN ERY reads 1 spliced
reads [ULXTHE|SHILHYL, FEFIEHY] reads H,
A 76.32% & L B A B, LR DU

24661 PNIEE, H A 92.18% 5 2% JL I 4H %,
FERVE B S % L N 2 B 58 3 (3 3),

x2 HRANFHFEER

Tab. 2 Information of transcriptomic reads

FEREE  ASEdE Q0 B3t Q30 mEE  GC mgIt

4151
sample "V clean L f6il/% L f61l/% /%
reads reads Q20 content Q30 content GC content
O1 45385634 45170914 97.92 94.18 48.89
02 38620176 38452316 98.06 94.50 48.87
03 37845418 37678122 97.89 94.14 48.86
04 37512854 37380302 97.93 94.22 49.01
T1 52741090 52410466 97.47 93.35 46.60
T2 42457772 42221356 97.50 93.41 47.43
T3 54467574 54132404 97.53 93.46 47.42
T4 49017938 48722592 97.57 93.55 47.10

TE: GREHLAALEE O1. 02, 03, O4; REHAAIE T1, T2, T3, T4
Note: The ovary group includes O1l, O2, O3 and O4. The testis
group includes T1, T2, T3 and T4.
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Tab.3 Comparison of valid sequencing data with reference genome
WiH item o1 02 03 04 Tl T2 T3 T4
B8 HE total reads 45153660 38429376 37644612 37363856 52374912 42114862 53965654 48568818
FE AV B EE AL RO 43477283 37145106 36219211 36110014 48270295 38818953 49582787 44603145
total mapped reads (96.29%) (96.66%) (96.21%) (96.64%) (92.16%) (92.17%) (91.88%) (91.83%)
B BN KA BT el 87.32% 87.46% 86.49% 87.67% 62.12% 66.59% 66.85% 87.32%

percent of reads mapped
to exon of genome

W VM 01, 02, 03, O4; KHHMHE T1. T2, T3. T4.

Note: The ovary group includes O1, O2, O3 and O4. The testis group includes T1, T2, T3 and T4.
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EI AT RSN E AT A R R, KR
SENUHS SEZH PR S L SURH B ELAR SV s, T2 ) e
sits 2L FSURH B E AR ELAR G R G BT fife e

a PC1(97.3%), PC2(2.2%)
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JURMERE A, A IR RE R FOAAFAEROR 22 57, N 22
SN RIS, ARG HED 2k B 5 B BT A A it 2k
FYIZUERIEIT, 45 2R 7 O S AIRT A 2% 2R
—3Z, FERI T EASME TSR — 2 2).

b BHEL ovary K54 testis
[ I

1.00
2
0.75
L0050
0.25

0102 03 04Tl T2 T3 T4

T WS M AR ARE it B AR S 23

a. EWI T b FHRAE T
PUELAHALEE O1, 02, O3, O4; HiHAfUdE T1, T2, T3, T4
Fig. 2 Principal component analysis and correlation analysis between gonads samples of Leiocassis longirostris

a. Principal component analysis; b. Correlation analysis.
The ovary group includes O1, 02, O3 and O4. The testis group includes T1, T2, T3 and T4.

24 ERRIEEESWH

P W fif P B Bt S 2HL D0 A 1 R 24461 SR,
17243 A ERE KT 1, Hp 10701 43 H AL
HERIK, 16858 MEEHTEREH KA, 10316 PHEEA
FEON B ARG BRIk . W E 25 BE: |log, fold
change|=1 H FDR<0.05, XJ ¥R HFT0mHE
KW fifi PR i 22 S e IR S R G i85 R Bon (B 3), K
HUFNBP §i25 T R LA 10872 A4, 5P LA
e, RS EREEA 9375 1N(86%), FIMIEIA
1497 1~(14%).

25 GO #1 KEGG BE&#

¥ 22 RFAFEHNTE Nr. GO, KEGG ¥ %
et 44 . GO 43 M 10872 4~ DEGs & 4: 3150 F
JjRE(molecular function, MF). i ) (cellular
component, CC)FI*E i ## (biological process, BP)
1 58 g 5k H L(Kl 4), TEAEYI RN 25
MYk AT, BEERRIIENRZNZBEK
R )24 i3 B (cellular process). B4l 204
(single-organism process). fRiffid#(metabolic

process)S¥; AT IIRER 12 DK HT, B
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10000 | 9375 ‘ 22 5 R IR B 22 1 2% BRI 45 (binding) |

> .—tﬁ“p AL TG P (catalytic activity). 4> F &% 56k

m s » 8000 W T4 down o .

%‘g g (molecular transducer activity)%¥; 408ZH 3 H) 21

%ﬁgmm Mg EY, BEESFRILFRELZMZEK

ﬁfﬁ, §‘4ooo WA H (cell) . AMEZH 53 (cell part). 4002

%gv (organelle)% . F| J] KEGG B E k4T KO &4

2000 ¥r, DEGs & & 5] 5 K2 338 4 KEGG i 1% (&

5)o MHTRBEH 16 AMEREPE IR A7 B 25 225 57

BEELNTLLAE I ovary vs testis

B3 Wtk R 2 S R ik Sk I 2 i

Fig. 3 Differential expressed gene analysis of
Leiocassis longirostris gonadas

W SR % E number of upregulated genes
W T AR E%$H number of downregulated genes
HW)2 332 cellular process
HZHZF R single-organism process
A2 78 metabolic process [
H: Wi biological regulation
A W3 FRE I regulation of biological process
3447 H response to stimulus [
£ 4} ##% multicellular organismal process
RE M developmental process
IR AL E YA R cellular component organization or biogenesis localization [*

AW RN IE JAHE positive regulation of biological process
A=Y R 45 negative regulation of biological process [

Ji immune system process
Z A3 # multi-organism process [}
#3) locomotion [;

H: Y1t biological adhesion

54 reproduction

HEBH 18 reproductive process

3

RBERGR,

17
Y B’f& biological phase
% rhythmic process
Yl R4S cell killing
ZE Sl 36 X S AR A2 presynaptic process involved in synaptic transmission
f## detoxification

i

-
ARG catalytic activity B
43 F4: FI% M molecular transducer activity
A FIhEEI T molecular function regulator
BPRGS A P 715 M nucleic acid binding transcription factor activity
1555 S5 14 signal transducer activity
5555 15 P transporter activity
g SR P T 42 1 B4 & transcription factor activity, protein binding
£ ﬁ??ﬁﬁ structural molecule activity
ﬂﬁﬁ"'ﬁ%&ﬁ 1 translation regulator activity
HLAAALTE M antioxidant activity
HL TR I M electron carrier activity

Y84 organelle part
2 d i34 membrane part
K5+F5 A& macromolecular complex [
J& 1435 membrane-enclosed lumen
JfhX extracellular region
AU cell junction
HIAP X FB4Y extracellular region part

R fhR4Y syna
HISM X extracellular matrix
matrix

M5 GRS extracellul

AL 5 cell part
A% organelle [
il

(P<0.05) LM SCad %, St 1400 4~ DEGs 1
B3k S . w AR B 0 25 AR GA BN i 22 1Y
& MAPK {5 51 i (MAPK signaling pathway)

PSRRI AL

ovary vs testis

{75 signaling

H: W23 2 biological process

ZFIERFERIGOE HE/MT gene ontology assignment of differentially expressed genes

& growth
474 behavior

%54 binding E

4+ FIhfE molecular function

4 cell

membrane [*

filh synapse
pse part

I T4 supramol;%l%ar fiber
JRBETRSY virion pa.rt

) other organism

AL
FHABALYIERS> other organism part

424y cellular component

4% nucleoid

L ; ; : :
0 1000 2000 3000 4000 5000
FFHH gene number

E 4 Kyffithig 25 FRA I E GO & E 0T

A o P ROH

YA A% H AT

Fig. 4 Gene ontology enrichment of differentially expressed genes in the gonads of Leiocassis longirostris
The horizontal axis indicates numbers of genes, and the vertical axis indicates gene names in each term.
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TGF-B 1558 % TGF-beta signaling pathway o SEEBE
{5518 % Wnt signaling pathway ° gene number
B £ {558 insulin signaling pathway ° .22
FoxO {55 FoxO signaling pathway ° ° 72
HERBENESR. 2 IWFYER growth hormone synthesis, secretion and action ° : %%
GnRH {55 # GnRH signaling pathway o ®222
£ Y7 Hippo {55 % Hippo signaling pathway - multiple species
FEARER A S 1 IR 40 A2 progesterone-mediated oocyte maturation ° —log,s(q value)
Kz TR L B 43U cortisol synthesis and secretion 4 ¥ 2.00
GP SK FEREA: ), ovarian steroidogenesis . 1.75
DR IR B2 oocyte meiosis ° 122
Hippo {5 5# # Hippo signaling pathway ° 1: 00
MAPK{Z 5 # MAPK signaling pathway 10) 0.75
p53f5 5@ % p53 signaling pathway
WEN R (55 % estrogen signaling pathway °
HEFL R 558 prolactin signaling pathway o
0.5 0.6 0.7
FH LA gene ratio

El 5 KyffittiR & & R EH KEGG i i
K Ry JE R LE B, 9\ 4% H 4 K.

Fig. 5 KEGG pathways relevant to sex regulation enriched in gonads of Leiocassis longirostris
The horizontal axis indicates ratio of genes, and the vertical axis indicates gene names in each term.

(432 AN Tizoam i, oA 222 S e e
TEVE IR 0 R R KPP TE 35 22 57 ), 8 4R Ll e
/5 [ 38 % J& Hippo 15 %5 i % (Hippo signaling
pathway-multiple species), H:Ht 71%JE K £k &
FEAEE I 354
2.6 3% DEGs IFiE R o447

it GO, KEGG & &M LA SCHESE, Tk
71 ARG HE DEGs, b A 65 28 i i o 51
FEIER %, W DMRT 2K K g (dmrtl . dmrtal |
dmrt2 . dmrt3a) . SOX JEH ZK K (sox4 . sox5 ., sox6.,
sox8. sox9. sox9-b. sox18). YN & HFK %
(zpl . zp2. zp3. zp4). TGF-B MK (gdf9. gdf10.
inhbb ., inha. bmpl5), i FE P450 FH K%
(cyplal. cyplbl. cypllal. cypl7al. cyp26al).
17B- M Wt S0 G M5 (hsd3b . hsd3b7 . hsd17b4 .
hsd17b7 . hsd17b10). MLAb, AL 5 A58 a5
MRS MR Z K (pgr. esrl. esr2. fshr.
lhegr . pgrmel | pri). ¥E V5T K ¥ (figla . femlb .
piwill .sarg .wtl \fgf7 .igfbp5 .igfbp3) .Rspol/Wnt/B
W E A G 5 8 M (wat6 . rspol . rspo3) .
DEAD-box KK (vasa. p68). ¥ IR N & E M
KKK (spata2 | spatald . spatal7 . spata2l . spaca9 .
shoc2), TKL F ik (teskl . tesk2). s % HF(gatad .

fox12 . foxn5)3F . X EVE R CHE DEGs #E47 3
FIRHT, A 50 ARG S AR 21 S BP 5L
R IR (A 6).
2.7 4519 DEGs ERR-EHKREIE(PPI)M
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Abstract: The Chinese longsnout catfish (Leiocassis longirostris) is an economically important freshwater fish in
China; males grow faster than the females, suggesting that all-male production is economically desirable in
aquaculture. However, their sex determination, sex differentiation genes, and the related regulatory mechanisms
remain unknown. In this study, transcriptome sequencing of the ovaries and testes of Chinese longsnout catfish
was performed using an Illumina high-throughput sequencing platform. We obtained 358048456 raw reads and
356168472 clean reads from the transcriptome. In total, 24661 genes were annotated, of which 23708 genes were
aligned with the reference genome. Gene expression patterns in the ovaries and testes were compared. The results
showed that there were 10872 differentially expressed genes (DEGs) between the ovary and testis, including 9375
up-regulated genes and 1497 down-regulated genes. 21 functional DEGs were selected for RT-qPCR analysis and
the results confirmed the reliability of the transcriptome analysis. The DEGs were annotated using the Nr, KEGG,
and GO databases, where they were enriched in 58 GO functional annotation components and 338 KEGG
secondary branching metabolic systems. Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analysis revealed that the differentially expressed genes were significantly enriched in 16 pathways
related to sex determination and differentiation and gonadal development, including the Wnt signaling, TGF-f§
signaling, MAPK signaling, ovarian steroid signaling, and GnRH signaling pathways. Through functional
annotation, 71 important sex-related candidate genes were screened, including 50 highly expressed genes (such as
dmrtl, cypl7al, samd7, wnt6, and wtl) and 21 highly expressed ovarian genes (such as fox/2, gdf9, zp3, zp1, figla,
and bmpl5). Protein—protein interaction (PPI) network analysis revealed that the testis specificity gene dmrtl
interacts with the testis-biased DEGs (sox9, wtl, cypl7al, rspol, gata4, and hsd3b) and the ovary-biased DEGs
(foxI2, figla, and bmpl), suggesting that dmrtl as a sex-determining gene can play a role by inducing the testis-
biased DEGs and inhibiting the ovary-biased DEGs during testicular development. In this study, the differentially
expressed genes related to sex determination and differentiation of Chinese longsnout catfish were identified and
the signaling pathways involved in gonadal development in both males and females were revealed. These findings
provide important data for future research on the mechanisms of sex determination and differentiation of Chinese
longsnout catfish and thus provide theoretical support for all-male seed production in Chinese longsnout catfish.
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