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L8,

WE: WABEAKEESNERLT. 2APNMALE KN EEZ S #EE, XA llumina
HiSeq™ 2500 m# E M F-F &2t & KR Z oy 0 £ HERBILA ALHTT T4
Fo B8 )77 % 4. 4% )5 b4 | NR. Swiss-Prot. pfam. COG. GO fr KEGG #k 12
ERERE, A#TZREERESN. 2R L, WFHEHKHFT 53006 unigene, F
HKEH 1194bp. X3 NALMF RN FXEHTABTE, KAANE vs. FFFER+F
# # B & ik # H (differentially expressed gene, DEG)20 382 /4, ZEAF B g vs. LA F H
DEG 12 753 A, ZEHWLA vs. Ui & F 4 DEG 21 629 I~. GO mh g ok 49 # & 3, 3 4 DEG
ok B B % 7 (reproduction). %78 it #2 (reproduction process)s % & % 4 i £ (immune sys-
tem process) 1 4 £ (growth)GO 4 H . KEGG pathway o~#7 & 7~, — ¥4 DEG £ 97 £ % & .
FERNAE KRN EE AL FHRET EE. R GO ko % 1 KEGG 5 5 # 2
Tl TAES TRELENINERET. #EPNALEKEXNELRLRE, W #EZ A
B, WEEARZE. Tol 242, Tol ¥R EERAE A LA £ KIFH & fr 5-
BReBZThE, AHRXERFET A REHENHERRR, TH T KEEITH RETMH
A 9 o 5 B R A A B

KERIE: v KE&IN; Bx4ANF; 27542 4E,; HHER

HESES: S966.12 SRRAREAD: A

5 R R EE MR (Procambarus clarkii) 3 J§ T 715
J5 8 #9117 (Arthropoda) H 52 4% (Crustacea) X H1
4 (Malacostraca) | /£ H (Decapoda) % #F#} (Cam-
baridae) JRELUF & (Procambarus), 1HFRIRAKIBEF |
AINTEHE . v T JRE R ™ AL SE M, 78 1929 4F
M H ARG AT EVLIREE S X i R 2 AT 3
PEIT L BB R RN R EESE I R E
WA, TR E N ARG A R 2 T bR,
R EFELPFINRZ — FE WL ST
(2019) #d /R ", 2018 41 4> [ o B i B R 572 5l
T FE AL 8 000 km®, 7 HEEAEME 163 T t, 4T

Wi HE: 2020-06-03  f&EIHER: 2020-08-22

REBE : E 5 H AR S (31972812); TR A4 T A BHE BRI H (192102110081); 1 7 T i K 27 8 £ R F
JA B B SCREIA (qd17142); VAT g T R 24 A AFHIT I E 45 & 24 2% % B % T (20180531)

E—EE: LAE Br), MNFHKAEEYEAEEEH S, E-mail: jianghongxia2007@126.com

BIEMEE: fL#ES, E-mail: xhkong@htu.edu.cn; ZE% %, E-mail: xjli@htu.cn
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SPEIAE] 2 6851270, FEIRIK 523l ¥ 3R
PEEEE — A SR, I B o % 88 7 B A 0T 53R
LSRR SNV E 7 WA S S S A ]
MR, AR BN L RN R E LR,
PR R T AN TR P 2 N T A R Y
PRI, 3 7™ ) 249 35 o R D 2 0 97 B Ml 1Y 3 —
LR

O 5 7 R R K 52 B ) B R Y
i BRI ER NS W RIEEIFATES
Hh i DA B L OE SAE R LA R R A 2 3
AR AL, IS ARG e, B R AR S R AR
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TR EWEY, Wik, FHMERIRARZ MY
B 55412 2B AR SR v TG D 8 0 5 b ik R i DR 174 [
MLz — o TR DNk F A DG AT S0,
FE PR KT b o 4 5 [ i B R O Bk 0 2R
JR s T o v TG D 8 R 1Y e 9 AH DG 5 PR N 4 92 L
il 1 BIF 5 0T B v e PURS RE ) K pi e F A A
SRR . BT, CAF 2R 5 KR E IR 2
925 AH DG PR 4 4 il s ke, B Gn 2H 2R Bl L 2
(cathepsin L)™' i )& 101(TSG101)™ | Hif
Wy A AL 5L R (Po)®™ . £ L B ¥R g 3 R (DDC)Y
F ficolin-like 5 [ & A (FLP)™ 4% . {H 33X 84 3L K]
W AN R ANATT A T T A o IR R 2 R Y S i oy F
BL, PR, 5T 2 1) f g5 A DG 2 IR AR 1 i — 2P
Z . ERERTIK Y EZEERE, 5K
P2 R B AN A A pE R AR R ) ek . S
S AERK SR B, BkES s
YA RO LA A4 o 5 W 58 3l Wy it e ool 72
L PR AR R TR A DG 0 4 o A W R
R IR . LR AERKMEIR . Z R
POMCEE 13 FAB AN, B LA A K &
B HYAHSC I A A T8 2 sh AR T ke
VFZ K= B A LA AR K R B AR R Y
RO AT T R ™, H A OG5 [R5
B X — Il ) it 9 IR AR W55 o

I SEAE R | B SR SRR )T K
ST . KRB MRS AT I S . B
SEYL T (transcriptome sequencing) J& X — 4 Ff
) mRNA #4719 Sl 0y, B M e . R
AL, RUES . TOw RN AT G B ER
AT AT (R 5 s AS | DR R DR A s kK- .
i XTI RE . Rk ARG AR R, DURTT R A
F R £ &M (single nucleotide polymorphism, SNP)
57 $5 F 8] H 88 & 7 31 (simple sequence repeats, SSR)
SR T IR RS AN [) 4 2 04 3 S 4 4 B 3l UL
AETA RS, A0 Manfrin 251 X 5 G J5 AL U 4 R
W5, Du %0 X BELE G AEAS 3 (WSSV) B 1Yy
o QR BRIl , Zhang 51 XTAR ZE R T A5G
P I B 0 110 JHF R AR DA % Kang 2510 % g, FG i B R
() 5P SL I HEAT T R sk A A, R v TR R 1Y
PHZE PN A3 . RPE L EE R AR A O A A A
SEPRAL TN TORE . AN 5250 R FH B S 2H I Y B
ARAGHEET vo (IR AR R L i 19 i AL IR 19 5%
SRR, B AEHE— 2Dk 5 v TG A A B
BRE . REEANLA KA IME 58 i 5
B, MHEHZEE | Pue LA KR 4R & A A
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1.1 SCIe#t Rt

SCH I e QIR I 8 2 K™ T
PRt 3 FUOR S F A T OIS Al (T30 B
WESF, MR 2 20 g, PRI BN | ITBE
TR ZLEL, HORE A% 100 mg, 77 T
A WEEF TS ERICRFF,

12 XEHESSRENF

B SR 2] SO W A £ B P il i 25 A
B R A PR R 58 . DAL ZURE b b 42 B
RNA, H]H Nanodrop 2000 % fr #2 RNA f4 v & Fil
ali B EAT RN, Bt W R M PR VKRS I RNA 58 3%
P, Agilent 2100 ] ¥ RNA 5 # {f (RNA integ-
rity number, RIN), F#H7 A Oligo(dT) i) Bk & 4
mRNA, JFFNIA fragmentation buffer ¥f mRNA At 3§
B /INZY 300 bp 5 Br . A 39 i SR 4 A
T, IMAZSIEIEFEHLE Y (random hexamers), LA
mRNA AR 2 5% 5 i — 4 cDNA, Bl fE — 45
B, TR E B XUEE S5 K . XUEE Y cDNA 25454
FhiPEA S, A End Repair Mix 4§ H b ol - K b,
B G TE 3 RN b —<A BRI, HFiESE Y FE
fOBEL . ik S 4T PCR 9784, 56)5 1 AMPure
XP beads Zli b3 7= 4y, A4 v [ S S AR O B
JIFJE R AL cDNA SCHEEAS 3 4> SCEE TR & 4%
J5, bEHLFEAT lumina HiSeq™ 2500 M 7%, I %
e R A 150 bpo

1.3 MK RMINEEER

Ilumina HiSeq M 715 1 i 13 44 4 (raw reads)
Wk PR BT P A L Sk AR R AR A F
e J0T Y 4 B (clean reads), ¢ 5 RE AR A Y
clean reads ] Trinity™ X {4 X} JC 2 §% s 4L #E47 M
SkeH%%, i H TransDecoder™" 2k 4347 unigene [
o B DX T 1) S O I 2 R A B S . Ry AR
P B I RES B, ] BLAST™ B/
unigene J79'5NR |, Swiss-Prot, Pfam, COG. GO #
KEGG 8 E 47 EbXE, 3R45 unigene AYIERAR B

14 E5FTIEEHA

K H Bowtie™ £ FF 5 DU 7 45 2 1) reads 5
unigene EHFATIEXS, MRPELLXTEER, 456 RSEMPY

https://www.china-fishery.cn
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Ko AR

45 %

HEAT R mACEAG T . BRI R A R THECR
FPKM(fragments per kilobase per million) {E >,
HEMTIWEAFFEME A ERERLES . K
FHl DEGSeq™® #E17HE St 21 0] 19 22 57 R ik b, 3Rk
AR H U] Y 22 S RAR B H . AR e i AR v,
fili Jl IDEG6 8 fF 47 R IOr ke, #4309 P{EIE
i £ BRI KK (false discovery ratio, FDR) #E47
HIE, HIEJFHCFDR<0.01 /), FfHAEFESE] FPKM
Fef8 2 %5 LA I ([Fold Change|=2) i3 HAE o 2% &7
FIRFE o B S X 22 R 3R 08 2k H 3 4T KEGG il
P&, GO TIRE & pfam S5 M550 1r, $A%
25 5 R L PRURE X 7 1) 45 Bl VR R AR B o

premier 5 AT 59 (5 1), #£4T qQRT-PCR 43
Bro SHEmIAE 3 DAY FEL, iR & Total
RNA kit 11 (Omega 2 ) 14358 B 5 #2 B RNA J5 2%
A PrimeScript® RT reagent Kit with gDNA Eraser
(TaKaRa) 377 & S 5% 5 i cDNA, LIS 5 7= )
RN LA B-WLB & 1 (B-actin) NS, R HIFI
SYBR" Premix Ex Tag™ II(TaKaRa, Ki%)ik# &,
F] Fl CFX96 qRT-PCR 45 lll & 4t (Bio-Rad, USA)
HEFTHEEE R . A EER R 3k, H2 0t
BRI AE X Rk, SPSS 20.0 {4
XA RAFATRRN R T 2001, P<0.05 EK/RER
BAG 2R L

1.5 SERPSEHE 8 PCR(QRT-PCR) 734 2

+
4h

O N BR BE vs. BEBRAR . R IR vs. LIA A

WLIA vs. BN S5 EE X 40 P 45 BE AL PR E 5 > 25 S 5
A, G 3 AN DRFEE A 2 AT 3R, FH Primer

®1 ZRATARSY

2.1 Unigene BY4A %
FI FH Tllumina HiSeq™ 2500 43 51 %} 5 [% J5i %%

Tab.1 primers used in the experiments
Eb X 4. pa  Eve 3| 1EA] 5 WP 31 (5'-3") KA 51 Y51 (5'-3")
group DEGs forward(5'-3") reverse(5'-3’)
P Hivs. T HREAR 21 it Je 4 ek e AR A CGGCTTCTGCTGTTGCTTT CCGTGCCACTTTGAACTTTTG
ovary vs. hepatopancreas  cyclin A
HIZ IR 2R E, & 22 A TGGTGGGGTTGGGGTTT CAGAAGAGTTTAGTATTGGAGTGGC
prostaglandin £, synthase 2
HI B R E, 2 AREP4SE A GCTGGTGGAACCCTGTCATC CCTCATACTCGTGGGCTCGT

JFE v JULPA

hepatopancreas vs. muscle

WLPvs. BF 5L

muscle vs. ovary

NS o
reference gene

prostaglandin E, receptor EP4
SR E A

metallothionein

PO 3 2R 1 R
cryptocyanin 1
TollFf 3244 AH ELAF FI 82 F 2 (K]

Toll-interacting protein
IR AT R
caspase 7

% T xBHE

nuclear factor kappa-B

WSS 2 A TR

troponin T

JEWUER 2 A 2

tropomyosin

JULPA) ) 2 2 )

myostatin

WUk P E A
myosin heavy chain
WUER B 11 e i g 2 (1)
myosin light chain kinase

vasatf 2 H £
vasa-like protein
2 HR-2FEH
ubinuclein-2
S-UBhE A HE

f-actin

GATTAGACCACCGCTTCACCC

CAGGAAATCTGTTGAGTCGTCG

ACACCTCCCTGTTGCTACTCC

GGCTATGGAATACCTGTGGACC

CCCTCGACTATCTTCTCGCTTTA

AAGTTTGTCTCCAAGGGAGGTG

GCGGATACCTTGGAACAGCA

GCGGATACCTTGGAACAGCA

GGCTTCCAAGGAGATGAGTGA

CCCATCCCAGGCTCATACA

AGGAAAGAATCCGTCCACCTA

GCACGAAAGATTAGGCAAGAAA

AGTAGCCGCCCTGGTTGTAGAC

CCAGTCCAATACCAAACCAAACA

CGTTGCCCTTGGGTATGAG

GGCAGCTTCTTTGTTCCCTC

AACAAAGATGACGGCAAGACC

TCACCCACATCTGCCATCC

CCAGTTTGATGATGAGGTTCCA

CCTCACCCTCAGCGTTAGATAGA

CCTCACCCTCAGCGTTAGATAGA

TGTTGCCGAGACGATAGAGC

AACAGTTCCCCACCATCCAC

TTGGCTCCGTCCCAGTTAC

CTCATCCGTTACAAAGGGGTC

TTCTCCATGTCGTCCCAGT

https://www.china-fishery.cn
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AN SN 7 N i 2 2 1S s
WARAS 27.20, 23.62 F1 24.30 Gb B I FF Bdh . 42
SRR, 5] 26.50, 23.34 1 23.63 Gb
clean data, B3 & KA AT B~ , &4 GC
TN 44.87%~49.59%, £ S Q30 1) B JE i
18 L 3 R /N T 92.12%(36 2). ¥ 5 3545 10
clean reads FH Trinity X {4 M 3k 2H % J5 75 2] 53 006
A~ unigenes, FIIKE N 1194 bp, N50 K (7%
P K 41 %€ unigene N K EI/NHER, 0 uni-

gene MY BE B S FE Y — 2 B5F, X unigene (1)
K K2159bp, HA KA 0~500 bp 1 unigenes
Wiz, H230931, & unigenes [ 44%,
£ & 5 0~500 bp A unigenes, A 12 543 4>, &
unigenes [ 24%, & B 7E 1 kb LA I A9 unigene £
17370 4~, 4 &L unigenes 19 32%(& 1), K EEANFE
A clean reads 5 Trinity 241 %% 3K 15 192 % J3 51 i
ITEHEXT (8 3), 6 DMHEA HRE & i 31 4 BE 55 s A
-1 clean reads /5 #3137 F 63.87%~76.30%.

Fz2 NEFHW\EHEITR
Tab. 2 statistics table of sequencing data
W FiaEd W EE
HEAY JaRHEEA Rt /bp  FUEHER/A PRI bp WFRRE/% KT 20 KTF30M  GCEE/%
sample raw reads raw bases  cleanreads  clean bases errorrate  BRFELLGI/% BEEELLBI/%  GC content
Q20 Q30
JRELT  ovary | 64410966 9726 055866 63 874734 9469 706847  0.0268 97.36 92.39 44.87
GIEL2  ovary 2 56 573 504 8542599104 56053912 8312129208 0.0268 97.35 92.36 45.26
BIEL3  ovary 3 59172452 8935040252 58688446 8720641700 0.0269 97.31 92.28 45.69
JEIRMRT  hepatopancreas 1 56497996 8531197396 56003 840 8290893 885  0.0266 97.42 92.57 48.9
JiF/BelE2  hepatopancreas 2 50247732 7587407532 49675676 7342454386  0.0268 97.35 92.44 48.82
JiFIBeR3  hepatopancreas 3 49678 812 7501500612 49152828 7266943045  0.0271 97.22 92.12 47.38
ALAI1T  muscle 1 52456792 7920975592 51958444 7706330814  0.027 97.27 92.25 49.4
ALAI2  muscle 2 52859342 7981760642 52263398 7747633436 0.0271 97.23 92.16 49.59
ALAI3  muscle 3 55633048 8400590248 55119380 8179927423  0.0269 97.33 92.34 49.04
25000 ¢
20 000
8
il £ 15000 |
® 5
o &
5 2 ]
B
S .20 10000 |
5 'g
=]
5000 +
0 L L L L L PR L L L
500 1000 1500 2000 2500 3000 3500 4000 4500
£ /bp
length
1 52 [KJREAT unigenes B & 9%

Fig. 1 Length distribution of unigene sequence in P. clarkii
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x3 NFHEE5ERERENFITE
Tab.3 Comparison table of sequencing data and assembly results
; B dE ¢ s Bk ‘
e e e i
mapped reads mapped ratio
YR ovary 1 31937367 20 629 324 64.59
YUE2  ovary 2 28 026 956 18 234 386 65.06
YIS ovary 3 29344 223 18 804 929 64.08
JFREAR1 hepatopancreas 1 28001 920 17956 182 64.12
JIFEAR2 - hepatopancreas 2 24 837 838 15863 109 63.87
JFEAR3  hepatopancreas 3 24576 414 16 003 756 65.12
WLAIT  muscle 1 25979222 19 823 041 76.30
WLA2  muscle 2 26 131 699 19 839 284 75.92
L3 muscle 3 27 559 690 20 474 866 74.29
2.2 unigene INHEERE [ 5 o AR 5 T o L 4] d5 v A I 10 A 49 A 53
¥+ unigene 5 NR, Swiss-Prot, pfam. COG. HJE SR S A (Hyalella azteca, 31.28%), BKH]
GO Fil KEGG 1t 6 B4 1 HEAT Hoxoh . 1551 1 % W F K [ 8 (Cryptotermes secundus, 5.11%). W

()L R AL O 15956 4, TEREFE N 30.1%, H
L XTI NR PERYSEEICH 15029 4>, HEREER
28.35%; Lt %f 3] Swiss Prot J& Y 3£ [F %t 2 11
ST1AS, RN 21.83%; bt 3 pfam J3 1 Jk
RECH 12150 4>, HEBR N 22.92%; HLXT3] COG
JER LR BCH 2 244 4, HEBEN 423%; HXT
F GO PERY LN 8 594 1, HBEHEN 16.21%;
X%} B KEGG JE 2 4l 8 462 41, TR K
15.96% (&1 2), PF+E T 15 19 unigene 5 Nr 2K H £k
i 2 AT R HE X, A3 15029 455 E A A A

20 000
i S 15000 [ F2
= g 21.83%22:92%
% % 10 000 16.21% 15.96%
o5
52 5000}
=} 4.23%
0 . . 1. . .
3 4 5 6

Kol e

databases

E2 EEFBRHE=4T
1. NR %45 2, 2. Swiss-Prot Z(# £, 3. Pfam £ ¥ 2, 4. COG %
PEE, 5.GO HudilE, 6. KEGG $u¥s

Fig. 2 Statistics of annotation gene number

1. annotated in NR, 2. annotated in Swiss-Prot, 3. annotated in Pfam,
4. annotated in COG, 5. annotated in GO, 6. annotated in KEGG

https://www.china-fishery.cn

183k F W (Zootermopsis nevadensis, 3.83%). Hf
o fi] B 18 (Centruroides sculpturatus, 2.91%). 3%
W # (Limulus polyphemus, 2.47%). i [K J5 % R
(2.11%) . 7K (Hydra vulgaris, 1.66%). EIRGEZE
(Nematostella vectensis, 1.58%). |2 (dpostichopus
Japonicus, 1.50%) F13C & i (Branchiostoma belch-
eri, 1.47%) (K&l 3).

23 ERREERE
F| FH DEseq 43 #1 % K 78 v [ Ji 5 0F B &L |
FFIEAR AL iy 22 S 63k, KB 3 738 NI

TENF MR R 0K, 11 003 56 R 7E WL A H 4
FRIN, 7101 LRI R R RIL (K] 4-a),
TEBP 5 vs. IR 2 v 1) 22 R R IK EL A (DEG) A
20382 />, HA FiH DEG 10 353 4~ (50.79%), F
% DEG 10 029 4~ (49.21%); AR vs. ALAZH A AY
DEG £ 12753 4>, Hrp LJF DEG 5877 /> (46.08%),
T % DEG 6 876 > (53.92%); WL vs. P L4
) DEG A 21 6294, H v -5 DEG 10 260 4~
(47.44%), Fi# DEG 11369 1~ (42.56%)(Xl 4-b).

24 EFRFIEEEN GO IREED XD

2R RIBEA R GO e/ KL L o, oY
Boye TFRRARA . BLIA vs. B9 5540 A0 T AR vs. AL
N4 ) DEG ¥ 8 FE 2145 4 (binding)GO 4% H
%, 9A 2222, 2156 F11251 4> DEG, 4

o E K P2 2 320 sponsored by China Society of Fisheries
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6 069 (40.85%)

174 (1.17%)

191 (1.29%)
)

204 (1.37%
208 (1.40%)
219 (1.47%)
223 (1.50%) — LT

235 (1.58%)

247 (1.66%)

4 647 (31.28%)

759 (5.11%)
569 (3.83%)
432 (2.91%)

367 (2.47%)

313 (2.11%)

EIMAER  H. azteca
WMKFIFAREB C. secundus
WIEHE L EHI  Z nevadensis
RESCRIEYE  C. sculpturatus
FKM#E L. polyphemus
SLIRREEYR P clarkii
KW H. vulgaris
BARIEZE N vectensis
2 A japonicus

Efi B belcheri
FSMEWE 2 Lingula anatina
KEIRE  Daphnia magna
JLANIESTUF  Litopenaeus vannamei
XIREE  Daphnia pulex
HAh  other

3 NREBRFSH
Fig. 3 Pie chart of NR annotated species distribution

JH IR LA
hepatopancreas muscle
O i up
25000 ¢ O T down
20 000 ¢
8 10 260
B0 y5000 | |103%
® 3
O 5
E —g 10 000 5877
3
11 369
= 5000 | [10029 56
0 . .
1 2 3
(b

4 DEGs %itE

(a) Ff A [H) 22 [K] 3R 78 & Venn Bl ;  (b) A~ [A] 41 21 8] DEGs 4t it K 5

LSR5 v FFREAR, 2. FFBEAR vs. LA, 3. LA vs. BRI, $E5
## 4 1F A DEG [H 43 L

Fig. 4 DEG:s statistics

(a) Venn diagram of gene expression between samples; (b) statistics of
DEGs in different tissues; 1. ovary vs. hepatopancreas, 2. hepatopan-
creas vs. muscle, 3. muscle vs. ovary, the number in brackets are the per-

centages of up and down DEGs

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

S d71Z 40 5 DEG 801 15.11%., 14.25% F1 13.29%;
HR I BB AL TG M (catalytic activity)GO 25 H 1Y
DEG Zr 5145 1795, 1772 F1 1244 4>, 43591 5%
2 % DEG 3019 12.21%. 11.71% 1 13.21%; F 8B
FI 40 e 3 72 (cellular process)GO % H ) DEG 43 %]
A 1527, 1526 F1947 4>, 4390 5% 4 £ DEG £
) 10.38%. 10.08% F1 10.06%(1& 5), %54k, BP &
vs. FEIRARZH . WLIA vs. DP 5L 2H A0 R AR vs. LA
iR 4y B 18, 14 A1 10 4~ DEG 7 B 3| 258
(reproduction) F1'Z 54 4 #2 (reproduction process) GO
% B, 434 18, 14 F1 6 1~ DEG & & 2] /4E K
(growth) GO % H, 4ll4 19, 21 fi110 4~ DEG &
BRI 25014 4 (immune system process) GO 25 H .

25 ERREEEKEGG EEBEBEESH

3N H B i 22 S BE R AE KEGG R 38 [
AR R B 0 s . N EE vs JHF BRI 2H 1) DEGs
AR 311 USRI KEGG
i % 4 DNA & #il (DNA replication), #% M2 ¥ %16
% (nucleotide excision repair), 72 & I 31 & H K
fi# (ubiquitin mediated proteolysis). 2% 45 (1Y Bl
41l Jfd B% 34 (progesterone-mediated oocyte matura-
tion) £ 45 fic 16 &2 (mismatch repair)(/&] 6-a), #F43
25 S % 3K 5 PR R 3] B9 BE 48 i 0 5R 43 24 (oocyte
meiosis). N7 WHEPL (endocrine resistance) . B £
2K [# 5 A B (ovarian steroidogenesis) . ik 5 R {55
i# #% (insulin signaling pathway). Wnt {5 5 18 I
(Wnt signaling pathway). 25 [# B & & W (steroid
hormone biosynthesis). [ & E #X#1 (insulin resist-
ance). T4 2 4 538 #% (prostaglandin synthesis

https://www.china-fishery.cn
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Ko AR

45 %

. . . {55 signaling
MM RS HABAEYR A cellular component organization or biogenesis

SE L

localization

H¥ SR response to stimulus

I
VTR re
AR

[y ipoR

GO term

BATEEN

GO Thfigsr3

ulation of biological process
biological regulation
MW fe  single-organism process
metabolic process

Yk 2 cellular process

JEidt % membrane-enclosed lumen
i #5#65>  organelle part
macromolecular complex
organelle

JE#E5y  membrane part
5 membrane

i)
il

cell part

cell

2 3EYE  transporter activity
PSP catalytic activity
454 binding

o T vs. IR

ovary vs. hepatopancreas
o LA vs. 513}

muscle vs. ovary
o IR vs. JLPA

hepatopancreas vs. muscle

1000 1500 2000
ek

numbers of genes

500

S

Bl 5 EZFREEEN GOINEN X (R

AR AR =AU 5 R 7R GO 7y I = K7y 3¢ (BIZEM I A2

4N A 53 A5 T T Rg)

Fig. 5 Gene ontology classification (level 2) of putative functions of differentially expressed genes

The three colors of light blue, orange and dark blue on the right represent the three branches of the GO classification (ie. biological processes, cellular

components and molecular functions)

pathway) . i P4 IR ¥ R B O R {7 538 B% (GnRH
signaling pathway) . J &% 25 43 (insulin secretion) .
W 8% {5 518 % (estrogen signaling pathway) Fl 1
7= A5G 51 % (oxytocin signaling pathway) %5 5 B
HRBMHEHES 0

JFFIMR vs. WLAZLA) DEGs & 4% 313 4 KEGG
W, R ERAE IR (ysosome), E
1 i A (proteasome) . 7 1F FH (endocytosis), it
AL W) IR (peroxisome). A ] MR T B (Helico-
bacter pylori) B Y 1 i) L B2 240 ML {5 5 15 % (epi-
thelial cell signaling in Helicobacter pylori infection)
H v 85 B8 AL 8 (glycerophospholipid metabolism) 45
KEGG i % (& 6-b). 4> DEG & 4& F| Toll I
Imd {5 5 i } (Toll and Imd signaling pathway).
Jak-STAT 15 5 i i (Jak-STAT signaling pathway) .
Rapl {5 5 i % (Rapl signaling pathway). i J& IR
HE R 15 5 18 [H% (TNF signaling pathway) ., #1k
F {5 5 if [H% (chemokine signaling pathway). FcyR
3 & WEVEH (Fe gamma R-mediated phagocyt-
osis). NF-kB {5 51 % (NF-kappa B signaling path-
way). FALAERKHT B {55 i % (TGF-beta signal-
ing pathway) . 4 it Xl 15 41 i Dl A2 44 () 4 B A
A (cytokine-cytokine receptor interaction), TRP i
T8 19 R A 5 5 (inflammatory mediator regula-
tion of TRP channels). Thl Fl Th2 4 {4 43 1k (Thl
and Th2 cell differentiation), 7¥ W {4 (phagosome).
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RIG-I #f 52 & {5 5 i % (RIG-I-like receptor signal-
ing pathway). =4 IgA B9 i i 70 % X 2% (intest-
inal immune network for IgA production), IL-17 {5
53 % (IL-17 signaling pathway). 4l #1228 I J¢
2l Y (bacterial invasion of epithelial cells) A4 J5 Ab
FEFIJE 7K (antigen processing and presentation) 45 4z
PEAH AR 530 % .

JULP vs. BRELZH Y DEGs W 4£5) 313 25 KEGG
W, kA W R 4R ) KEGG J# %4 DNA &
Tl (DNA replication). #% 2 Y] [ 18 &£ (nucleotide
excision repair) FEACESE (mismatch repair) (15] 6-¢).
#73 DEG & ££ 3B & R {7 % 1 #% (insulin signaling
pathway). ¥ 2% 43 (insulin secretion). HJlzh &
20 1B 2R U5 (regulation of actin cytoskeleton)
B5 {5 %5 18 % (calcium signaling pathway). PI3K-
Akt {5 5 i [ (PI3K-Akt signaling pathway). 4 Jifl
J&1 3] (cell cycle). Notch {55 5 18 % (Notch signaling
pathway) . 2 fifi %5 [l 4> F (cell adhesion molecules) .
Zh B 3% 4% (adherens junction), TGF-B 15 5 &8 %
(TGF-beta signaling pathway). Hedgehog {55 5 iffl [
(Hedgehog signaling pathway). PN 5t [ 5 1) 285 FH 5T
Jin T (protein processing in endoplasmic reticulum) 55

SN A KA RIE S 3.
26 DRELABE. REMIAEKHEXEREFE
W2 B R E R GO e/l KEGG
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DNA 5l

ZEA T
ZAR A 5 10 9 B4 P 2

IK itk

A 3 AR

=
/J\QHEH@HW

FBEFE-RNA [RIEYIEG R
ErbB 1uﬁ5

small cell lung cancer
]|

13

4 X{._

VB
| AR
JAAEH]  endocytosis
. , N WENYIEEA  peroxisome
A | TR AT R T 1Y) L S A S AR epithelial cell signaling in Helicobacter pylori infection
i élﬁj glycerophospholipid metabolism
Bl 2 1 40 2R I T

lysosome
proteasome

regulation of actin cytoskeleton
. 5 ﬁ;fﬂﬁ toxoplasmosis
FKRIEITT R rheumatoid arthritis

kAL (DCM) dllated cardiomyopathy (DCM)
MAPK {55188 MAPK signaling pathway

Rfpl/MJEH  synaptic vesicle cycle

AR# sulfur metabolism

ABC %124 ABC transporters

1‘@ FHEREM  other glycan degradation

HEE, 2 RMA R g cine, serine and threonine metabolism
H:I%F 2% I Je 4t Hg bacterial invasion of epithelial cells

}TLJEW 'ﬁlil antigen processmg and presentation

R AR I proteln digestion and absorption

T\ axon guidance

NA &l DNA replication

ZATRRY) f%ﬂlgﬁ nucleotide excision repair

HACIEE mismatch repair

p531n’5 @ p53 signaling pathway

BEIEARE  pyrimidine metabolism

IF) U5 41 homologous recombination

PEILTE IR BEVLEE (GPY) -4 52 AL & & glycosylphosphatldyhnosﬁol%GPg) -anchor biosynthesis
ABC transporters

TR butanoate metabolism

/NNBTE  small cell lung cancer

FERFE SR 7 basal transcription factors

H -4 autophagy - animal

TFHEYIBRIZE  base excision repair

FEREAHCIBE  pathways in cancer

_ _ ﬁP %8 melanoma
W R B I T protein processing in endoplasmlc reticulum
KM colorectal cancer

B4k (45 B 5 5’{5@# Eynthesm and degradation of ketone bodies

T M2 4415 53888 T cell receptor signaling pathway
(ETE%IJI[U%{T Fanconi anemia pathway

o6 EFRIEAEEMKEGG EENH

(a) P HE vs IFRAR:  (b) IR v LA s (c) WL vs. B 5

DNA replication
1‘7’ ﬁ:@&tjjféfﬂéﬂg nucleotide excision repair |
HH ubiquitin mediated proteolysis -
progesterone medlated oocyte maturation |
HEEHRE  mismatch repair |

T A lysosome -

T - apoptosis - fly |

L Jﬂ]l}?ﬂkﬁ base excision repair
HeAlif sk [K+  basal transcription factors |
TNF fu%l@tﬁ TNF signaling pathway
endocrine resistance
ﬁl)ﬁ'ifﬂ homologous recombination |
ﬁﬂi"x hepatitis C

K)J% autophagy - animal |

cell cycle
amlnoacyl -tRNA biosynthesis |
ErbB signaling pathway |

T E.{ Ci#f butanoate metabolism |
FAt leishmaniasis

HE/ A

number
° 17
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04 06 038
HEET
rich factor

(a)
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Hk /A
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© 8
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23l
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[\ Ne Notolan}
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Fig. 6 KEGG classification of putative functions of differentially expressed genes

(a) ovary vs. hepatopancreas; (b) hepatopancreas vs. muscle; (c) muscle vs. hepatopancreas
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{5 =l A oA, O e 3 32 A O B R A
KHEP . DN 5 (vitellogenin) FE[A | DR R
I J5L 3% K (vitellogenin receptor). ¥ %& & i (cyc-
looxygenase) LA . A5 MR R E, & Wi 2 (prostag-
landin E, synthase2) . AR E, 324K EP4 (prostagl-
andin E, receptor EP4), 4ififd {f & P450 (Cytochrome
P450), 3B-5% 2 [ B i S B 7 &Y (3 beta-hydroxy-
steroid dehydrogenase type 7-like). M & 2% #f Ik %2
& (insulin-like peptide receptor) F1 2 fifd 4324 J& 1] 25
1 (cell division cycle) B 545, Horp iy (43 /0 HO%
% A JIK (pigment-dispersing hormone A peptides), H!
5 21 W) WE 4 Ff 57 faf /K 5 (crustacean female specific
hormone) F1 B} 2 Il 4h 2 2 1 1 (vitelline membrane
outer layer protein 1) 7E 3 /> 2H 21 (1 Hb XJ b 2 B 5
Fist RN (K 4).

i 356 2] F0 RE AH O KL R = A Toll #4214 2
(Toll-like receptor 2). Toll £ 3% & #1 H./E H & H
(toll-interacting protein) . cactus & [ (cactus protein) .
tube 5 H (tube). pelle & H (pelle). dorsal F H
(dorsal), domeless % [1 (domeless). TAKI1 454 &
FH 1 (TAKI1 binding protein 1), #% K F «B 4 fif§ ¢
MF AY 2 41 il 5% (inhibitor of nuclear factor kappa-B
kinase epsilon isoform 2), ‘& #f 43k K T (myeloid
differentiation factor). ## T= & M 0 ] B F (inhib-
itor of apoptosis protein), 7 % %4 & fiff E2 b (ubi-
quitin-conjugating enzyme E2 b). #4L4E K FHF B
PG P4 1 (transforming growth factor beta-activated
kinase 1) A1 ] «B i p (IKK-beta) 5 K 45, JH
R P ) A) SR BRI B-4-#F 25 1 (endoglucanase E-4-
like). FFRERMEREE 1 #£ 25 M (liver carboxylesterase
1-like) Fl o-2 A= 3 E % 5% & (1 K I 7 X4 (alpha-
tocopherol transfer protein-like isoform X4) 7& 3 ~41
2R e rh o B s S B PR (3 5)

i 1 2] (%) 3 UL IR AR A A G 3 DA ILBK 2R
1 H 4% (myosin heavy chain). Ml 30 % 1 (actin).
ALERE F 52 55 34 i (myosin light chain kinase). Il
TR 45 5 P 45 2 (1 (muscle-specific calpain), L5
HH T (troponin T), ALAA Kl # (myostatin)
AR IUE (growth hormone) ., i ZFEAE KK T2
(insulin-like growth factor 2). f# & % #£ ik 3% &
(insulin-like peptide receptor), 3 {7 4= & K ¥ 32 &
(epidermal growth factor receptor) . 5-¥2{AREAZ 1K (5-
hydroxytryptamine receptor) . 72 % 45 & i (ubiquitin-
conjugating enzyme) Fl Jj 2 R /22 2 & & 1 ¥ i
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(threonine/serine protein kinase) 2 [F 45, Ho o i BX
SEFRFERA (titin-like) FIUBAHSCH FIREEAY X2 (sar-
colemmal membrane-associated protein-like isoform

X2) 1E 3 DU o o2 LA R S 2 A (3R 6),
2.7 qRT-PCR %

SR HE— 20 B IE v A A A T AR
i@ 17 qRT-PCR 43 5 B0 UE T P &L vs. FFJRAR . HFER
Jig vs. LA FTALIA vs. DR AL LEXTLH R 4% 5 S22 57 5%
IRFEHRIE, KX IE N p 22 7 Rk 55
P2 AR (K 7), 4RI, #AI R
I [N Rk G 5 S A ek o e 5 R AR — 2L,
R IE BR 7 S5 2E 00 () 45 SR T 46

3 iR

3.1 BEFREAMNFDH

AR, Bk R C ) Z N T H 55l
YIEaE G FLYN TR A gy e g P
T (Carcinus maenas)™ . 4R /N KB (Palae-
monetes argentinusfan)m N :r'? SEPONN B2 37%7%12
TR YR TORRI e sh W B L A
K AR e FR B8 38 5 05 T A AR DG BRI
A 5 6] B [ i 2 R %) O B L IR UL IR 21
ZUAT TS Hesk Ay, 745 53 006 1> uni-
genes, HoH A B B Y 3L L BCRSE R 15 956 4,
HREAA 30.1%, X BB AR B4 T fig 2 Hh
T 5 IR i 2 AR AR T 1) ) ol Y 5 PR R A R AE
O DRUBCHE P Rk e D, = e A Rl AR
SR . A 69.9% 7 51 A 3 R, iX
SEEL I 91 5 A A B FE Y 3 IR 9 A
U AR, 7T fE 4 JE Zr S RNA, 552 JC T e 45 14
By, xS BN A AT RES 5 A AE Y
FLEARE THE— 058 . HAb P 52 3h Y i 5% s
2N P A A 28 LT R R AR A I, A H A
$F (Macrobrachium nipponense) %% 5% 41 73 #r vp H
A 23.89% 1Y ¥ 5B R, R/ A
24% 1 )3 5 B TE R, LA IE X AR AT 37.28%
1 7 50 4 7 BB, A 9 45 B 1Y unigenes 5 Nr
Bl PR 45 R BoR . SEAEREEPC T
B 7 G SRS R 5 51 DT Bc 9 unigenes 1A 2.11%,
XU E H AT 2 I 2 AT AR B = e IR B
38 RS B, ARG 2 0 e [ B IR 5 L R
) — A J1AM T
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Tab. 4 Ovarian development related genes
B NeER PLRIF Loga (RA/BHRAR)
gene number Nr annotation matched species Log,(ovary/hepatop
ancreas)
TRINITY_DN10714_c2 gl 3/ B AR pigment-dispersing hormone A peptides PR AT T I 10.615
Z. nevadensis
TRINITY_DN9774 ¢3_g8  HSEahMitEdR: 77 /K5 crustacean female specific hormone  H ARFEXJUF 9.779
Marsupenaeus japonicu
TRINITY_DN10215 c0 gl 4/ A B cyclin B e PR BT 9.683
P. clarkii
TRINITY_DN14942 cl1_g2 ZUMiEAMIEA A  cyclin A BEAT IR 9.498
P. monodon
TRINITY_DN10183_c4_gl  4Hfi/- 228 H  cell division cycle 2 T IR AR U 8.415
P. clarkii
TRINITY_DN9894 ¢7 gl BNEEEHJEZME  vitellogenin receptor BEATHTR 8.110
Penaeus monodon
TRINITY DN10156 c¢3 g2 BP#EE4NZE A1 vitelline membrane outer layer protein 1 oK A Kk 7.324
Orchesella cincta
TRINITY_DN14708 c0_gl 4l 4> %4 & 31 2 112015 I 57 A4 A X2 kALY 7.009
cell division cycle protein 20 homolog isoform X2 H. azteca
TRINITY_DN13684 ¢3_g2 & FFEIKZ M insulin-like peptide receptor JHE R 5 6.989
Bemisia tabaci
TRINITY_DNI5119 cl_g2 4UMiAMIZEE E  cyclinE BETXS U 6.933
P. monodon
TRINITY_DN15482_c3_g4  auroral#ififf &  aurora kinase-like ek 6.500
H. azteca
TRINITY DN13872 c0 g2  HIZUIRZE,5%4& EP4 prostaglandin E, receptor EP4 ESEALN 5.854
H. azteca
TRINITY_DN10450 c2_g7 4 /@BEERIREFMPPED 285 4 EEALN 5.602
metallophosphoesterase MPPED 2-like H. azteca
TRINITY_DN14325_c0_g2  G2/45 2.4y %45 5 P4 i i LI B3 RE T AU X2 ekl 5.200
G2/mitotic-specific cyclin-B3-like isoform X2 H. azteca
TRINITY_DN10334_cl_g4 SUEMEFFE  guanine deaminase-like eIkl 4.430
H. azteca
TRINITY _DN9857 ¢2 g3  Mytl&E  Mytl protein =P TR 3.712
Portunus trituberculatus
TRINITY_DN13731_¢9_gl  Ja#i{Rik 8 & T R A9 1AX2 SO 2 0 3277
anaphase-promoting complex subunit 7-like isoform X2 C. sculpturatus
TRINITY_DN10144_c1_g2  tolloidFEZE 1 tolloid-like protein 1 HETD I 3.177
Cryptotermes secundus
TRINITY_DN13254 c2 gl  poloFf#f§1  polo-like kinase 1 BZRERAE N 2.942
P. monodon
TRINITY_DN11324_cl1_g3  4ifiu /24 MR A 16[RE RIS B NSV 2.775
cell division cycle protein 16 homolog C. secundus
TRINITY_DN9415 cl_g5  HIFIMEEE, & Ml#2 prostaglandin E, synthase 2 BT XU 2.704
P. monodon
TRINITY DN11782 cl gl  2Z4 RS0 I & (A SRR L 2.382
mitogen-activated protein kinase kinase Scylla paramamosain
TRINITY_DN13560_cl1_g8 450 Yiikikl %4 & mE [AMAD2B NN B/ NEE 2.047
mitotic spindle assembly checkpoint protein MAD2B C. secundus
TRINITY_DN9257_c0_gl 404348 W& F 23 [R5 SO e 2.042
cell division cycle protein 23 homolog C. sculpturatus
TRINITY_DN15848 cl1_gl  BFiE&EFJE  vitellogenin ARSI -11.056
Cherax quadricarinatus
TRINITY_DN11333_c2_gl  3B-F 52 o e it S Bl 7 784 LSRN -7.183
3 beta-hydroxysteroid dehydrogenase type 7-like Nilaparvata lugens
TRINITY DNI12969 c2 gl &4  cyclooxygenase S AN -2.177
Homarus americanus
TRINITY_DN11648_c0_g3 “ R B/ 2 BRE A BRI 2A BEHT X -2.052
serine/threonine-protein phosphatase 2A P. monodon
TRINITY_DN10613_c2_gl  4Hfif4FEP450 Cytochrome P450 EZNTpINA -2.052

Faxonius limosus
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x5 GREHEXE
Tab.S Immune related genes
Log,(FHig i/
G NrEFE PR e
gene number Nr annotation matched species £2
(hepatopancreas
/muscle)
TRINITY _DN12423 ¢l gl NI SR HERE-4-F 8] endoglucanase E-4-like YL IT 13.933
H. azteca
TRINITY DN12265 c0 gl o- 24 RER R R AR T AX4 Skl 13.429
alpha-tocopherol transfer protein-like isoform X4 H. azteca
TRINITY DN14992 cl gl KK ABET  Caspase 7 F AR FE xR 13.049
M. japonicus
TRINITY DNI12116 c3 gl FFRREERE IR A liver carboxylesterase 1-like EEEAL 13.063
H. azteca
TRINITY DN12599 ¢3 gl #IAF-kappa B NF-«xB i, PR SR 3.918
P. clarkii
TRINITY _DN15627 c0 g3 tubed ] tube R LR 3.311
E. sinensis
TRINITY_DN14699 c0 gl i 2 (AR 3B A T X3 casein kinase IT subunit beta isoform X3 e P SRR 2.887
P. clarkii
TRINITY_DN11409 ¢3 gl BHE/MLIRNT  myeloid differentiation factor R AR R 2.845
E. sinensis
TRINITY_DN15539 c0 gl TollFERZAAH EAEF & Toll-interacting protein AR 2.659
Eriocheir sinensis
TRINITY DN12174 cl_g4 T4 T inhibitor of apoptosis protein JFLYREEXT I 2.197
L. vannamei
TRINITY_DN14308 ¢l gl BOSEMAL AP-1 ARLMESS LTS 2.099
L. vannamei
TRINITY_DN12174_cl_g4 JAT-E A #HI7  inhibitor of apoptosis protein AESFESOE N 2.097
L. vannamei
TRINITY_DN10085_¢3 gl W R TxBi# e I A 240861 [H T L % 2.083
inhibitor of nuclear factor kappa-B kinase epsilon isoform 2 S. paramamosain
TRINITY_DN11645_cl_gl RastEGTPL5 & H  ras-like gtp-binding protein B 2.073
Lasius niger
TRINITY DN11992 ¢c0 gl Bc2FfEH  Bel2-like protein R R AR 2.062
Macrobrachium
olfersii
TRINITY_DN15356_c2_g2 TAKI1454 8 A1 TAKI binding protein 1 ELPHSEE 2.003
L. vannamei
TRINITY _DN15627 c0 g8 pelle® 4 pelle FLYNIE ST UF 2.001
L. vannamei
TRINITY _DN12707 ¢3 gl AR AR T BT T 1 JLENIE XS IR -5.926
transforming growth factor beta-activated kinase 1 L. vannamei
TRINITY_DN9077 c0_gl dorsalZ& [ dorsal H A FEfdF -5.157
M. japonicus
TRINITY_DN15049 cl_g7 MycEH  Myc KA -4.707
Daphnia magna
TRINITY_DN13288 cl_gl domeless® ] domeless ELPHSEE —-4.201
L. vannamei
TRINITY DN11102_c0 gl cactusH [l cactus protein JLERIEST I -3.903
Litopenaeus
vannamei
TRINITY DN12381 c2 g3 p3BLLRFIE L E G p38 MAPK H R AR -3.756
Palaemon
carinicauda
TRINITY_DN12062_c2_g2 TollFf 522  Toll-like receptor 2 e R R B —2.681
P. clarkii
TRINITY_DN12176 ¢0_g3 ZHREAHFE2 b ubiquitin-conjugating enzyme E2 b ARG -2.021
E. sinensis
TRINITY_DN12933 c0 g5 FHIB#MEER  IKK-beta JLANIE XTI -2.013
L. vannamei
TRINITY _DN14064 c2 g2 B-TrCPFEZEH  beta-TrCP-like F YRR —-2.061
H. azteca
TRINITY_DN10016 c2 gl &2 Z O T B G T FLARIE XU -2.083
mitogen-activated protein kinase 7 L. vannamei
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Tab. 6 Muscle growth related genes

B G Nrif:#% UNEREY/E Log,(WLIAI/GI )
gene number Nr annotation matched species Log,(muscle/ovary)
TRINITY_DN15747_c0_g3 JIFKEEESE  myosin heavy chain EEALIN 16.182
H. azteca
TRINITY_DN14677_c4_gl W45 A  Ttroponin T R W BER 16.119
Cherax destructor
TRINITY_DN15292 cl1_gl &HHENUBIEH6 skeletal muscle actin 6 =R 14.816
H. americanus
TRINITY_DN10361_c4_gl WIKE 428 A  myosin light chain kinase PRIk 12.539
Z. nevadensis
TRINITY DN14479 cl gl  WUBHI S AREEAIX2 ekl 10.507
sarcolemmal membrane-associated protein-like isoform X2 H. azteca
TRINITY _DN10765 c0 g2 anoctamin 10FEZEf  anoctamin-10-like P ELUF 10.221
H. azteca
TRINITY_DN9839 c0 g2  JIZHE actin PRI 6.218
Ciona intestinalis
TRINITY_DN13424 ¢0_g2 JWLAFFRMEEEEF  muscle-specific calpain 5% [ J 5.993
H. americanus
TRINITY_DN13797_c0_g3 BESEEFEEE  titin-like kLN 5.562
H. azteca
TRINITY_DN14746_c4_gl WAL KIMHE  myostatin 7 R 5.103
Fenneropenaeus merguiensis
TRINITY _DN10224 cl gl  B¥HREEUEE3-BAME A 15 W 3 ok kLN 4.230
phosphatidylinositol 3-kinase regulatory subunit alpha-like H. azteca
TRINITY_DN15048_c0_gl cGMPK#it:H iHF cGMP dependent protein kinase R A 3.893
C. secundus
TRINITY_DN10348 ¢2_g2 spalt-major-FE[ElJEH I homeotic protein spalt-major-like EEALN 3219
H. aztec
TRINITY_DN12293_cl_gl Z#H454H  ubiquitin-conjugating enzyme ELHESTET 2.591
L. vannamei
TRINITY_DN10870 c2 g3 SHHEAEFAHI<E A1  S-phase kinase-associated protein 1 R B SRR 2.537
E. sinensis
TRINITY_DN14038_cl_gl 5-#2Eli5%4k  5-hydroxytryptamine receptor EA: 2411
Plutella xylostella
TRINITY_DN10292_cl_g5 #HMYMMEHT  zinc finger MYM-type protein 1 Rée Sk e 2.094
Stegodyphus mimosarum
TRINITY_DN10215_c0 gl 4RI B cyclin B T IR B U -10.411
P. clarkii
TRINITY_DN13684 ¢3_g2 B FEFEMKAZIA  insulin-like peptide receptor S A7 L -10.089
B. tabaci
TRINITY_DN10191_cl_g3 732/ 4 % 5 ¥  threonine/serine protein kinase EIEALIN —8.849
H. azteca
TRINITY_DN10183_c4_gl 4 AN2E A cell division cycle 2 e PSR AR -5.988
P. clarkii
TRINITY_DN10980 c0 g6 4RI H cyclin H W —4.220
S. paramamosain
TRINITY_DN13449 cl_g2 BB FEHAKE T2  insulin-like growth factor 2 WIS 3 -3.771
C. secundus
TRINITY_DN11337 ¢2_g3 JULA4FRAEEE20  muscle-specific protein 20 Hilg -3.345
Microplitis demolitor
TRINITY_DN10962_c2_gl  AbIFS5{BR & Fi#l#  tyrosine-protein kinase Abl-like P ELUF -3.066
H. azteca
TRINITY_DN13353_cl_g4 EK¥ZE  growth hormone FWM AR -2.962
H. azteca
TRINITY_DNI13174_cl_g2 S HMEEEViIEF  monoglyceride lipase KAV -2.851
D. magna
TRINITY_DN10841_¢2_g2 #3%[KFDp-1 transcription factor Dp-1 RRFEFA 8 -2.775
C. secundus
TRINITY_DN11626_c2_g2 #EAKET3Z{&  epidermal growth factor receptor P ELIF -2.687
H. azteca
TRINITY_DN11531_c4_g3 JREMHEF adenylyl cyclase g -2.076

Gecarcinus lateralis
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oREFAHNF  RNA-seq
o JtE®E PCR qRT-PCR

B log, FHEEED
log, (fold change)

ZE e

1234567289101112131415
ZE 5L

different genes

7 15MNERKEEEN qRT-PCR 5
FREMEER D
LA M E A AR, 2. BT3By & g 2 B2, 3. TS
R E) 2R EPA R, 4 &)@ AR, s MMmEEEA 15
K, 6. Toll FFAZ A HARFH AR (N, 7. kR ARG 7 B:M, 8. 1%
HF kB AR, 9 A58 A TER, 10 FEUEREAER, 1101
PO AR, 12, ULERER (T EAE LN, 13, JULBR R (O R B
BN, 14 vasaFEER BN, 1S ZK25K; 1.2, 3. 415
P v TR AR A ZE R 6. 7. 8. 9 10 AT AR AL
v LRI 22 AR5 11, 124 13+ 14 R 1S LA vs. B S 41
H 22 5 B
Fig. 7 Comparison of fifteen DEGs by qRT-PCR and
transcriptome analysis

1. cyclin A, 2. prostaglandin E, synthase 2, 3. prostaglandin E, receptor
EP4, 4. metallothionein, 5. cryptocyanin 1, 6. toll-interacting protein,
7. caspase 7, 8. nuclear factor kappa-B, 9. troponin T, 10. tropomyosin,
11. myostatin, 12. myosin heavy chain, 13. myosin light chain kinase,
14. vasa-like protein, 15. ubinuclein-2; 1, 2, 3, 4 and 5 are the DEGs in
ovary vs. hepatopancreas group; 6, 7, 8, 9 and 10 are the DEGs in hep-
atopancreas vs. muscle group; 11, 12, 13, 14 and 15 are the DEGs in

muscle vs. ovary group

32 HOMEAXBHEXBESEESR

OIS VR AL — B 2B e sh B
FERIHARL, A BETEUESE, W resh Mg Bn 54 5 52

FERMR . M2k, g Bl & ANR IR
BN T IR R D AETE R B0 vs. T B

JRZH Y DEGs f8 35 5 2 25 20 [ A 5 1) B £ 41 i
JB KEGG i %, 751X 4> 38 6 0 B 3 1 B9 B
R (V) FBR ﬁaﬁxwwmﬁl W
JE N R B ETAR, TEER A AN S,

Tk 2 3 i 3 B9 BE AR LIS, AR JE T Ver A EFE’JV‘]
B AE I E A GRS, B RE 20 i v iR
TR W 52 3l 1) O 55 L i s 2R AR B,
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Transcriptome analysis of Procambarus clarkii to
screen genes related to ovary development, immunity and growth

JIANG Hongxia, LIU Huifen, MA Xiao, WU Limin, KONG Xianghui®, LI Xuejun"

(Engineering Lab of Henan Province for Aquatic Animal Disease Control, Engineering Technology Research Center of Henan

Province for Aquatic Animal Cultivation, College of Fisheries, Henan Normal University, Xinxiang 453007, China)

Abstract: Procambarus clarkii is one of the freshwater lobsters which has important economic value in China.
However, long-term high-density farming and inbreeding have brought many negative effects on the cultivation of
P. clarkii , such as slow growth, small size, frequent diseases, and the difficulty of artificial breeding caused by the
asynchrony of gonadal development, which have severely restricted the further development of P. clarkii aquacul-
ture. In order to find candidate genes involved in ovary development, immunity and muscle growth of P. clarkii for
improving the production performance of this species, the transcriptomes of ovary, hepatopancreas and muscle of
P. clarkii were sequenced by a new generation of high throughput sequencing technology. After quality control
and assembly, the sequences acquired were blasted against NR, Swiss-Prot, pfam, COG, GO and KEGG databases,
and then cluster analyses were performed. In total, 53 006 final unigenes with an average length of 1 194 bp were
obtained. Pairwise comparison of sequencing libraries of 3 tissue samples revealed that 20 382 differentially
expressed genes (DEGs) were found in ovary vs. hepatopancreas group, 12 753 DEGs were found in hepatopan-
creas vs. muscle group, 21 629 DEGs were found in muscle vs. ovary group. Gene ontology analysis indic-
ated that some DEGs were annotated into “reproduction”, “reproduction process”, “immune system pro-
cess” and “growth” GO terms. KEGG pathway analysis showed that some DEGs were enriched in signal-
ing pathways related to ovarian development, immunity and muscle growth. Based on GO functional
classification and KEGG pathway analysis, a large number of candidate genes related to ovarian devel-
opment, immunity and muscle growth of P. clarkii were screened, such as vitellogenin, vitellogenin receptor,
Toll-like receptor 2, Toll-interacting protein, myostatin, 5-hydroxytryptamine receptor, etc. The results of this
study enriched the gene resources of P. clarkii and could provide basic data for the further genetic breeding and
immunity research of this commercial species.
Key words: Procambarus clarkii; transcriptome sequencing; differentially expressed gene; functional annotation
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