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Fig. 1 GO annotation of brain and gonad transcriptome of Eriocheir sinensis
GO terms can be classified into three categories: biological process (pink), cellular component (green), and molecular function
(blue). The horizontal axis indicates gene names in each term, and the vertical axis indicates numbers of genes in each term.
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Fig. 2 Top KEGG pathways enriched in brain of Fig. 3 KEGG pathways relevant to reproduction regulation
Eriocheir sinensis enriched in gonad of Eriocheir sinensis
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Tab.1 Key regulatory genesin brain and gonad transcriptome of Eriocheir sinensis

202 tissue  FEF 4 FK gene name & X definition log,FC P {l P value
’ ’ ] A i ] Y
. 539 B 2 LR 505 3 60506
5'-3’ exoribonuclease 2 homolog
i TN TN
DBI ML A S5 ~10.69 1.16E-15
acyl-CoA-binding protein
RO
NOS AU - 6.13E-09
nitric oxide synthase
N s =]
TBCIDIS TBCL BAKHA 15 + 1.32E-09
TBC1 domain family member 15
3722 =Y
ZNF708 FrIRER 708 - 2.66E-06
zinc finger protein 708
3 Y
i b FNDC3A T REFER MG &R 32 . N | 82E-06
Il brain fibronectin type-1Il domain-containing protein 3a
INF2 fifﬁﬁ@i 2 . - 4.96E-06
inverted formin-2
44
NRG PR A -12.68 7.12E-21
neuroglian
5] 2 /N =
PUS7 1")‘%1’%‘”_%7 RERZ - 1.72E-15
pseudouridylate synthase 7 homolog
Nar S AN
SUMO3 MREMREHTS + 7.29E-08
small ubiquitin-related modifier 3
3 g LY if.i
SODI &ﬂﬂcwﬂiﬁclﬂl + 6.61E-13
superoxide dismutase
€< g S d 4 A
SREBF1 R R AL 5 E . . —8.26 2.53E-09
sterol regulatory element-binding protein 1
I8 e iz
FSHR O LRI 2 ~6.82 9.28E-07
follicle-stimulating hormone receptor
= » - . 7
EGFR RECERA TSR 8.23 2.83E-08
epidermal growth factor receptor
24 [ AR 4
y TSSK4 6.13 6.16E-06
Pk gonad serine/threonine protein kinase 4
19, BRI K bk AT
IGF2BP3 e FAFE R IN - 2 mRNA 25 2R A 3 _ 734 5 11E-07
insulin-like growth factor 2 mRNA binding protein 3
- o S S
PIK3R2 %HHMNFE 3 7%(4?‘{@1)?1’—] IJ_HE% 2 . =5.01 3.96E-06
phosphatidylinositol 3 kinase regulatory subunit beta
T 7 pEATE
PEB W TR0 2 S R AL P51 5oy AA3E07

cytoplasmic polyadenylation element binding protein

1 log,FC 8 i Fod:
1 F . P<0.05 {tiﬁﬁfz&lﬂﬁ#ﬁ%.

LGN A%k DR 8 5 I SR 0T B LU <+ R AR MEBE TE 08, AR 2 B < R AR ERE T RIE, %R

Note: log,FC refers to the ratio of gene in male and female crab in brain and gonad. “+” indicates the gene didn’t express in male crab, and it
upregualted significantly. “—"indicates the gene didn’t express in female crab, and it downregulated significantly. P<0.05 indicated significant
difference between male and female.
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Tab.2 The primersof the genesused for real-time RT-PCR

45 number  FEHAFR gene name 7 X definition 519 751 (5'-3") sequence (5'-3")
1 KCMFI E3 17 R KCMF1 F: GAAAATGACACTCCGCAAGG
E3 ubiquitin-protein ligase KCMF1 R: GTCTGCTGCTGGTAGACTTC
2 SREBF1 [ B 5 L AR F: GGTAAGAGCATGGTGGGACA
sterol regulatory element-binding protein 1 R: ACCATCTGTCTGCTCTGGTG
3 MIG-6 WAAKEE 11 papilin F: CCGTCACTGACTGAGGTCTG
R: GTCCACACCACGGTACTTGT
4 RATI 5'-3" MM 2 FRY F: CCTGCACATTGGTGATGCTG
5'-3" exoribonuclease 2 homolog R: GGCCACAGGATAGTGATGC
5 DBI B A 25 A E F: GCGAGGATACCTGTCACCTG
acyl-CoA-binding protein R: CTTCAGCTTCCGGACAAGGT
6 PAIN Ik s} 52 42 H 37 BH B -3 1 R F: GATGGTTACCCCAGGGTCG
transient receptor potential cation channel protein R: GGTACTATTGGGGGCATACG
7 AQPY KB E A 9 F: TCTATGAGTGTCAGGCCAGTG
aquaporin-9 R: GGAGGGATGAAAATGTGCTCT
8 CELA O P B i F: GCTGGACAATCCCGAACAGA
endoglucanase R: GCCAGGAAGGCGTATCTTCA
9 APOD HIEEH D F: GTCTACGACGGGTGTCTGG
apolipoprotein D R: CTTTTGGTGCATGGAGCTGTT
10 SRL LA s 78 1 F: CGAACATGATTTTTGGGGTTTACA
sarcalumenin R: CCACAGGTGTGTCTTGTTGC
11 PRSSI2 T JFE 1 F: CGAACATGATTTTTGGGGTTTACA
neurotrypsin R: CCACAGGTGTGTCTTGTTGC
12 CORIN W ES 24 F: GGTGAGGCAGGCAGAATAGA
atrial natriuretic peptide-converting enzyme R: CAGAAGCATAGTGCCGCC
13 f-actin PIZ3EH B-actin F: GCAACACGCAGCTCGTTGTAG
R: CAGGCATCAGGGTGTGATGG
20 . . . . s
B ERMF RNA-seq R, S-FBROM (LA LTS ) R #2430 i 1Y
151 = ERFOLER gPCR s
T — A A R P A 28 AR AR 5 O KL R
10} T ST N S
T FTHURKS SN R FE A 5185 . k. KT
T
ek I G HA RPN o AE R — PRl v ph 2838 5,

HAXRIBKF

relative expression level
(=]

o
SR
T T

fl
—
=
—

w“ o o 9‘\ Fv g Frs &
FH gene

K4 225RIBIEHE QRT-PCR Kk
il S G R 42 Bk, NIl S AR X 2R kK
Fig. 4 Validation of DEGs by qRT-PCR
The horizontal axis shows gene names. The vertical axis
shows relative expression.
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32 fMERRM top KEGG & A
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B 40 A 452 10 7E 55 IR %4 v S TR Lk
R ON B M X — A B AR, SR MM DE B AR
(b2 it B, Ak Tt 2 A A T B 1 OGS iy
FEBT LK P, WNBE Tt (Danio rerio) . #8540
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A5 e 1 R B PR T SO 1 W 1 (Portunus
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PR R U 3R R TSR 3 3 B T e 0 A I AR
FE AR LT I R 2 AR, IR L T M A
MEERR R . BHEAER R REE
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AR E N EEERE., BT EYGE. 4
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BV R O, O 2 ] e L O R4
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SRR 1) S AR
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SUMO3 . SOD “5 55 PRI MEMERE 208 | PERR L B 55
KR T EEWNER 2 S REEER . FNDC34 4y
SR Y SRR P B BE AR T R A
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O e ) R ME R . NRG X FIRIG & & it
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i 3 B TR o P AS AT s e 1 4 B o ) RS A,
T2 ST AN B 5 A s AR 1) 2B B A 1 B0 AR
WFGEH, P A 8 % B TR i Rk KO, ik
T LS o A e A 1 2= SR R
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Sexual differentiation regulation mechanism in the brain and gonad of
Eriocheir sinensisduring reproduction
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Abstract: Eriocheir sinensis is an important catadromous aquatic species in Yangtze River, China, and is one of
the leading species for special new variety breeding. E. sinensis is popular both in domestic and foreign markets
for its unique flavor. The breeding industry for this fish has developed prosperously; however, precocity is still a
hindrance on development. Undoubtedly, researching the physiological regulation mechanism of gonadal devel-
opment would benefit the E. sinensis breeding industry. However, there are few studies on the mechanism of sex-
ual differentiation regulation in crabs during reproduction. In this study, we performed comparative transcriptome
analysis to explore the key differential regulatory pathways in the brains and gonads of male and female E. sinen-
sis during reproduction, as well as the common regulatory genes in these two tissues for reproductive regulation.
The results indicated a substantial sexual differentiation regulation mode in the brains and gonads of sexually ma-
ture males and females of E. sinensis. The differential regulatory pathways in the brain involved signal transduc-
tion, sexual hormone regulation, and adaptive response to environment. The key regulatory pathways in the gonad
involved hormone regulation and amino acid metabolism regulation. The key genes relevant to reproduction regu-
lation in the brain were primarily those involved in development and homeostasis regulation, such as FNDC34,
INF2, NRG, PUS7, SUMO3, and SOD. Key regulatory genes in the gonad were primarily those involved in energy
substance metabolism and sexual cell development, such as SREBF1, FSHR, EGFR, TSSK4, IGF2BP3, PIK3R2,
and CPEB. These results provide theoretical information for further exploration into sexual differentiation regula-
tion in the reproduction of E. sinensis, theoretical references for gender control techniques, and theoretical basis
for promoting the development of the E. sinensis breeding industry.
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