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KEGG , , , GO
i KEGG , (phyper)
GO/Pathway
P
1
1.2.4 PCR
1.1 , primer premier5 (D,
PCR PCR
, 200g+6g 30min ) cDNA , B-actin ,
; —80°C 95°C S5min; 95°C 10s, 60°C 15s, 72°C
20s SPSS 18.0
1.2
1.2.1 RNA RNA
RNA z1 51955
’ Tab.l1 The primers sequences
RNA Oligo(dT) mRNA, 5—2)
mRNA
mRNA (Phosphatase CDK7-F CTTCACAGCACTTGGCACAC
and PNK Treatment) mRNA 5’ CDK7-R GCTGCAGGAAACAGGTCTCT
, 3 T4 RNA EcR-F ACGACTCGGATGCCAAGTTT
2(Truncated) DNA 3’ EcR-R TGACGAGCAAGCCTTTAGCA
5’ small RNA , 5 3 VTG-F CAGATTTTCTTGCCAGAGGACG
mRNA , 3’ RT VTG-R AGCTGCTTGCTGGAGACTG
; PCR 15 cDNA nm23-F CATGATGGGAGAGACCAGGC
200—300 PCR 6% nm23-R CCACCTCCTTGTTGGCAGAT
polyacrylamide Tris-borate-EDTA , RXRE ATGTCCGGCTCCCTGGAT
R Illumina GAIIX
RXR-R GTGGTGTTGCTTGAGAAGCTG
, 2x100bp
1.2.2 FPS-F TTGGTGCATTGAGCTGTTGC
reads FPS-R GGGCAAAGTGCTTGTGAAGG
’ ’ B-actin-F ACCTGATGAAAATCCTGACC
N 2 reads B-actin-R GGAAGGAAGGCTGGAAGAGA
de novo , Trinity, trinityrnaseq_
r2012-10-05, paired-end 2
s Unigene
1.2.3 BLAST , 2.1
Swissprot Tremble CDD Pfam cDNA Solexa
NR KOG : >30%,  e<le-5 169660066 ;
, reads RNA-seq
Swissprot Tremble , GO 134763426 >
, Biological Process, Cellular 75277290 59486136 ( 2)
Component, Molecular Function GO term; 250—350bp( 1)
unigene KEGG , NCBI(www.ncbi.nlm.nih.gov/)SRA
KEGG Pathway s KAAS , SRP145568 reads
KO , KO KEGG pathway de novo , 192848
fold change , 130054 (unigene)
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Fig.1 Length distribution of all-unigene
xk2 ZERTFENFERRFIIHESITR 86  pathway ,  P<0.01
Tab.2 The results of [llumination sequence and assembly
statistics of P. trituberculatus > 63
pathway s 3
10 s -
94436166 75223900 169660066
75277290 59486136 134763426 (TCA )
«C )
86.38 85.92 86.18

2.2 Unigene
NR CDD Swissprot Tremble Pfam

, NR
unigene NR
CDD Swissprot Tremble Pfam 23456
14905 17881 25780 23247  unigene, NR
, 23456
unigene NR CDD Swissprot Tremble Pfam
unigene 5622 (  2)
1769
2.3 KEGG pathway o
o™
KEGG pathway

2 Unigene
s P<0.05 , Fig.2 Summary of functional annotation of the unigenes
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R3 EFREEFAEEEEIBI Top 10
Tab.3 Top 10 enriched pathways of differentially expressed genes

KoIb (63166) (28073) ©
ko04080 157 141 1.29E-09 2.58E-08
ko04512 161 141 7.66E-08 1.42E-06
ko03022 78 72 4.81E-07 8.38E-06
ko00071 86 78 1.38E-06 2.27E-05
ko00500 115 101 2.98E-06 4.61E-05
k000020 56 52 7.68E-06 0.000113 (TCA )
ko01040 49 46 8.68E-06 0.000121
ko00190 224 184 2.22E-05 0.000295 ( )
ko03008 141 119 4.25E-05 0.000539
ko04721 82 72 5.95E-05 0.000721
T4 ERREERE GO EENHLER Top 10
Tab.4 Top 10 GO enrichment of differentially expressed genes
GO GO
GO ID P o GO_term
(159823) (71811)
GO0:0005739 848 692 8.47E-14 3.50E-13
GO:0016491 1203 951 1.31E-11 5.41E-11
GO:0055114 1307 1024 1.10E-10 4.53E-10
GO:0005576 1124 887 1.30E-10 5.34E-10
GO:0006508 875 697 5.99E-10 2.46E-09
G0:0004930 239 206 6.04E-09 2.48E-08 G-
GO:0010466 177 156 1.02E-08 4.17E-08
GO:0030414 177 156 1.02E-08 4.17E-08
GO:0007186 305 256 3.07E-08 1.25E-07 G
GO:0008061 191 165 1.14E-07 4.62E-07
2.4 GO ,
NR , ; 6
, 10 GO term PCR
4, ( 5 6
2.5 , qPCR
x5 MAMXERREERE
Tab.5 Differentially expressed gender-related genes
b RPKM /
comp64065 c0_seq44 EcR 0.01 0.18 up
comp49380_c0_seql CDK7 0.97 9.11 up
comp66894 c0 seq3 nm23 0.7 3.15 up
comp25822 ¢c0 seql RXR 0.05 0.8 up
comp66986_c0_seql FPS 0.5 2.75 up
comp998847 c0_seql VTG 0.19 0.74 up
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Fig.3 Quantitative real-time PCR validation of the expression
levels of gender-related genes

sk (P<0.01)
3
(Fanjul-Moles, 2006) ,
[llumina
Trinity 500bp unigene 47465
unigene 36.49%; 1000bp
unigene 22971 ,  unigene 17.66%,
GO
G B
KEGG
TCA )
nm?23(non-metastatic 23)
(NDPK), NDPK ,
nm23 3,
PCR nm23
, Jin  (2011) (Eriocheir
sinensis)nm23 ,
caspase ,

nm23  caspase ,

Jiang (2018)
(Macrobrachium
nipponense) nm23 ,

nm23 5

X (retinoid-X receptor, RXR)
RXR
EcR(ecdysone receptor)
, 20-
(20-hydroxyecdysone, 20E),
(Sarika et al, 2014) EcR  RXR
, qPCR
, RXR ,
(Cui et al, 2013, Girish et al,
2015; Gong et al, 2016) S (Scylla
paramamosain) (Gong et al, 2016)
(Uca pugilator) (Durica et al, 2002; Hopkins et al,

2008) RXR Durica
(2002) , RXR

Tang (2014)
RXR

>

(Gong et al, 2016),

7(cyclin-dependent

kinase 7, CDK7) qPCR ,
95 (2016) CDK?7
, CDK7
( , 2010; , 2016),
CDK7 Cylin H

(cyclin-activating kinase, CAK)

B

(Farnesyl diphosphate
synthase, FPS)
, MF MF
(Vitellogenin, VTGQG) ,
( ,2016) ,
FPS , FPS



202

50

2013;

VTG

>

2016) , qPCR

, FPS

>

(Li et al, 2006),

B

135

VTG

Es-Vtgl ,
(Liet al,2017)

, VTG

, VIG

>

(Ding et al, 2017)

PCR

, , 2013.

, , 1984.

,4(1): 59—64

, ,2016.

R , 2014.

, , 2007.

14(2): 229—235

5

s

,2016.

>

, VIG
(Meusy et al, 1988)

E}

; qPCR

B

(Jia et al, 2013)
VTG ,

, GO KEGG

, 40(21): 124—126,

fps
,33(3): 10—14, 19

, 38(2): 170—182

Cdk7

, 23(5):
1032—1040
s N , 2008. (portunus
trituberculatus)
. ,39(3): 291—296
s R ,2013. FAMeT
, 37(7):
994—1001
s s , 2010. Cyclin-CDK-CKI  UPP

,(7): 48—54
, R , 2009.
. , 16(2): 173—182
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COMPARATIVE TRANSCRIPTOME ANALYSIS OF FEMALE AND
MALE GONADS OF PORTUNUS TRITUBERCULATUS

TANG Yu-Jie, JI Huai-Fei, WANG Huan, LI Ye
(School of Marine Science, Ningbo University, Ningbo 315211, China)

Abstract

development and sex differentiation, the different expression of genes in male and female gonads of the swimming crab

Portunus trituberculatus is of great economic value. To investigate the mechanism of the gonadal

were explored using transcriptome sequencing technique and bioinformatics. In the present study, 192848 transcripts and
13054 unigenes were identified through de novo assembly. Among the differential expressed genes (DEGs), 101742 were
up-regulated and 37588 were down-regulated. The results of sequencing were further verified by quantitative real-time
PCR (qRT-PCR). The expression of six DEGs including EcR, RXR, and VTG et al, which may be involved in gonadal
development and sex determination of P. trituberculatus, were analyzed. Our results have provided clues to understand the
mechanisms of gonadal development and sex differentiation in the swimming crab.

Key words Portunus trituberculatus; transcriptome;

male and female gonad; quantitative real-time PCR; gene

expression



