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SCIWEERE N 0. 5. 10 F1 15 4 4 A4 A
41, G FRA B E 4 NPT L LB
FLHF (18.28+0.03) g HL H W V148 IR KK 7= W 52 Fr il
TN LS B S, K R — LY 192 R fd R
(LT B LT BT BENL 43 2 16 D3R5 (640 L),
FEMROKTE SR L. Bi)E, DI RTHE 2.5 $h)E
) T RBE K AR ER FE Ay B R AR 5. 10 A1 1S,
FERTAT RE B SR ) H AR R B J5 IE T IR e, #7
A A 35 do B R ARL B MR 39K (9:00. 16:00.
22:00) FEL AR (39.64% HLE H . 7.71% MG |
12.00% JK 43 F1 10.00% 7K 43, FH 7870 B S5 4k
BEAKARRE KK 1R, (AR BT IE SR B, 5
A5 R, AR FRAE P BEALI R 2 AT BT
BUR, PO R R Y, B EGER G R
£ T-80 °C VKA .

1.2 [#iE RNA 12

K B8 transuprna 43 B iR 7 & (Biostar, H[E I
W) T R UL T AR . S 41215 RNA, it
H NanoDrop™ 2000 43 Jt % & 71 (Thermo Sci-
entific, 3 [E) KL i 1Y BT i IV BE L JE A 1% B
JEARE O J HEL RS T ASE o 1) S B e
1.3 RNA A3 EAZF Numina I F

i FH Oligo (dT) #% 2k (Illumina, 3¢ [E ) M £
RNA H1 /40 B3 F15  mRNA, ¥ 38715 19 mRNA
BRI 240 2% vp i g6 e BEVE AR, RIS
BRFEBENL S| 04 il cDNA 85 —8% . i JH 28 vhifg
dNTPs. RNase H il DNA & & B i & W55 — 4%
cDNA. 45 L R AL A i il 2345 & (Nlumina, 38
) Ud B 7 A OBUA i cDNA SCPE . A BE
QIAQuick1PCR #2 Bk 7] £ (QIAGEN, 7 [#) 4fi
1k, FH EB 2tk (QIAGEN, 7 [E) i, #IH
AMPure XP beads (Illumina, 3& ) %f ¥4% cDNA if
FIome I s alifl, gl fh =43 i< Bnt i W Jie Hh
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VK IE$ER/NYY 50 bp 9 B, dc 5, 7 Tllumina
HiSeq 2500 (it RECE, HE) LiE1T cDNA SCFE
Y
1.4 NFEHIEAERMERER

o 38 2 ) A 380 9 i G B0CHRE 3 o e R T A
R SR P 95 E (Raw reads), DA fastq #% = fif
FF o TR TP A B 38 ok Je B Sk | A ORI BT
0 PO R UE AR B 15 515 (Clean reads), R
FH Trinity X clean reads #£478f4%, X Trinity $f3&
BN SEAR LR IT4Y, LA Corset JZIRE 515
#| % K Cluster J¥ 51| £ 4 unigene #F 17 J5 22 1 43
I, Geit i st RIS K

4 unigene 5 £ R ILE R R 9 )P 8 4T
WA, S ERR IR, LKA B E 4
NCBI B /7 & P F 5 FE (NR). NCBI B H %R
FEHVBARE (NT). PFAM 8 [ 25 40 del 0 B e 122
(PFAM). KEGG [FJiMH & 2B (KOG). Swiss-
Prot & [ 5t J¥ 3 $04i& J& (SwissProt). KEGG H %
AR R RS (KO) Al E ProniE L SR DI RE 43 28 R
45 (GO). i 107 fEM#IE e fA, T NR FIPfam P
B PR TR R, AR AT Blast2GOv2.5
X E RS unigenes HEAT 028, R ERE R 1) 3
PRI IR GO 3 ANRZE (CEWid & BP. 4ifa sy CC.
5T UIHE MF) ()T — 29k 1743 2529, 1% KOG
T RE LI BY unigene % KOG Y 26 ™20 3 #4741
2, X unigenes i KO £ &5, #4E KO 5 Path-
way FBE 2 X E T KEGG RIS %2
1.5 RNA-seq EERELXRERERFFTIX

T I BRAS ] 5 PR B RN 7 91 22 S 6 e iR T
B, f#i ] FPKM (Fragments Per Kilo bases
per Million fragments) ¥t RSEM 3R A5 152 BU- 29
FE R RO AT I — A 37 TH5 A A
FR KA H FHEA R ) B b . R DESeq2

PP HEAT /08T, 0% BB A padj<0.05 H[logy(Fold
Change)[>1, [] i X% A B BCAS 5045 21 (1Y P-value
PEATAZIEPY, SR KOBAS (2.0) # 4, W HE 2%
fdr > BH (RPfifi F§ BH £ 1E) #4722 7 R KA
KEGG & #£7¥r, M8 1d Benjamini & Hoch-
berg Jy AL IER, 22 5 I K B 31 KEGG $d
JE AT R R T, KEGG & 1R & 4%
¥ . qvalue (£ BB KR IEZ 51 P1H) F1
A FGE B LR A ROk e, Hh R R
TR Tz B Y 25 S Ak 0y LR R H 5 iom B
T R A R PR LA

2 4

2.1 FEFRENFFLELE

FLARAS 185 411 462 2B ARF 5 . LUk )E
EREE 0. 5. 10 F1 15 243 5453 1 40 556 620 45 .
49 284 695 2% . 44 735 152 25 H1147 331 219 5741,
VY 2H P Q20 B L il Y ik 97.5%, Q30 Bk A
o) 5 3k 93.2%, 2 BB T B 3 A JS 2240 A
(% 1) Trinity BA BRI THSE, P45 154 303
NG SREAR, RBRIUAR G 15 5] 76 534 4 unigene,
unigenes K & KT 500 bp A 15 HE 61.26%, KJEK
T 1000 bp 7 1 31.21% (3% 2).

22 EREFRERSSE

7 NR. PFAM HI GO % i )% v 45 ) v B 1y
unigene 7 5L 3E KL 30% DL b, FTA unigene A
48.83% /T LIFE | B FE P gl v B, SR ML
A 4.23% 1Y unigene 7€ 7 > K4 2 0k B
(F3)o FXF 5 AFEREAEIEE NR, NT, KO,
Swissprot Al KOG, #%1: B&#Y unigene i b7 %1 Ky
31.31%. 20.39%. 12.39%. 21.98% F1 11.58%, H:
H1 4151 4> unigene 7 5 IR (B 1),

T NR Fl Pfam PO A £ 808 e 0 81 11 3 R 45

® 1 AERTEI MBS RENFERGL

Tab.1 An overview of intestinal transcriptome sequencing from C. quadricarinatus

2153 JR s E 2% o 8 S5 i % R % Q20T 43 /% Q30 4 H/% GCHE L /%

group raw data clean data error Q20 Q30 GC content
RFE0Z 0%o0 group 41456 159 40 556 620 0.03 97.73 93.50 39.20
REESH 5%0 group 50 428 404 49 284 695 0.03 97.65 93.35 39.64
FHET104  10%o group 45 486 369 44735152 0.03 97.56 93.21 40.47
REFEISH 15%o0 group 48 040 530 47331219 0.03 97.62 93.30 40.00

E: Q20+ Q3073 R HREL I I 5 ke (E K T- 200301 ik I 5 A PR BRI 1) 7 7 L
Notes: Q20 and Q30 represent the percentage of bases with mass values greater than 20 and 30 in the total bases
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Tab.2 Summary statistics of the intestinal transcriptome from C. quadricarinatus

$E/1  numbers

TiH SECEA KK /bp S UNISE 4K /bp
items total numbers N50 N90 max length min length total length
=500 bp =1 000 bp g 8 g
A transcript 154 303 95 851 58 597 2773 497 25 890 301 220 209 807
MR unigene 76 534 46 886 23 890 1925 448 25 890 301 88 002 281

s N50 NOO IR REPF e AL MK BN T, RIMFEFARKEE, BN T 81K 50% 0% HHEHE FA B K /I ZAN50. N90
Notes: N50 and N90 are defined as arranging the spliced transcripts from large to small according to their length, and accumulating the length of
transcripts to the length of spliced transcripts no less than 50% or 90% of their total length

R3 ABEATEMEREAEFIRERGT
Tab.3 Statistical results of transcriptome gene annotation

from C. quadricarinatus

K e unigenesH H/™  H4rH/%

database number of unigenes percentage
NR 23963 3131
NT 15610 20.39
KO 9483 12.39
SwissProt 16 825 21.98
PFAM 23 425 30.60
GO 23425 30.60
KOG 8 865 11.58
JiA#HEE  all databases 3240 423
21N IEE  at least one database 37378 48.83
MIEREL  total unigenes 76 534 100

NR

5627

KOG
NT

5638

GO
PFAM
1 AEARBNERREESERIRFEEE
Fig.1 Venn diagram analysis in the different protein

databases of C. quadricarinatus

R, 448 362 4~ unigenes #% 1F B2 A 9L 72 (biolo-
gical process, BP). 43T I HE (molecular function,
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MF) Fl 40 it 41 43 (cellular component, CC), H#%
439 H 298 968, 100 860 FI 48 534 4~ (/& 2-a).
HA 9l 1 B B £ unigenes 43 2 43 1) 2 41 i I R
(13 304 1~ unigenes) . Ziffl (7 862 ™ unigenes) F1%%
4 (12 566 1~ unigenes), W I& KO EFE B S5
Pathway [IK &, FIH KAAS RG R M A sl &
il 55 %F 9 483 > unigenes #17T KEGG X 14 i #% 43
X, A9 34 FEPKIRR TR W 34 S R
S5, RANLRZ . . B fF B . HR
{5 BB R0 M 2 B2, H: unigenes %03 43 1] N
2532, 2485, 1741, 1293 Fl 14724~ (K 2-b),

23 ERFEFTIESHEEN

AT A FPKM ISR i SE R RA 1,
M 48 34 £ B 1 ] DEGseq 3 1F #5647 2% 5 £ 3k 43
Mr, % # Q value<0.05 F.|[Fold Change|>2 i ik i
FHRSFIN, WX R SEE S, 10 f 15 4tk
BRI, EREE S, 10 A1 15 AR TR IR 25 5
FER A0 2 733, 91 Fi1 236 4>, AT R
544 (K 3-a), % T 22 R A5 % (Fold Change),
Ay I LCECER FE 5. 10 F1 15 20 5500 BR 2 A i il 3 [
Rk GRFEW, S, 10 F1 154, 3
FE S AL T X 2 22 BN A S 2, 222733
A, Hrfr2068 ML BE LIH, 665 kA B E
T (K 3-b)

24 KEGG HiEEMNEREEEZEESH

KEGG i & S Hr i R o, A 5 4
FE X IR A, AR ARG 2 733 AN FE IR I A A
265 Fim s b, WA B EE RN (K 4-a),
FE 10 AH L X BRA, i AR Ak iy 91 AN SR AL R
£EAE 80 Sk I, Hoh W E WAL 1 5%, N
ZEFTF I (Legionellosis) Jk i % (& 4-b), hEF 15
HEXIRAA L, ©Em 236 AL R
F| 120 F5iE g, Horb B E B 1 4%, KRIH
JE AT B (& 4-c). 0T KEGG i i
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Fig.2 Functional classification annotation of GO and KEGG database

(a) is functional classification annotation of GO database, ordinate represents the classification terms for GO, abscissa represents the number of genes.

(b) is functional classification annotation of KEGG database, ordinate represents the name of the metabolic pathway, abscissa represents the percentage of genes

AR I, EREE 5. 10 B 15 4153 T R Y ER
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PR 225 A - il 3 s e £ I B (3 4)
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P5 vs. PO P10 vs. PO
14
2575 11
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90 12
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(a)
DEGs (2 733)
- up: 2 068
- down: 665
20
Z
&
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L0
|
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1.3
0 i i i
-10 -5 0 5 10
log, (fold change)

(b)
3 ERAREERSF
(a) S9N [F] i JBE 77 B FR) £ B Ot 5 B o i 08 22 e RIS R IRV ) 5 T o
PO. #hFE 041, P5. #h/E 54, P10. #hAE 10 4, P15 #hJF 154,
(b) WEE S HEHE 0 HAHLL, ZRRIEHEKLE, B
B RAEAN R 9290 A R B, AR B R R IL B A
WG B EFRE, KIEJG 0 P-value (padj) B/, J-1g (padj)
R, ZrRBEE. FORELEEEZRWER, 400K E
HEAM EHER, SEOAREEEERNTRER
Fig. 3 Analysis of differential gene expression

(a) shows the Venn diagram of differential expression genes of intestinal
of C. quadricarinatus cultured under different salinity. P0O. 0%o group,
P5. 5%o group, P10. 10%o0 group, P15. 15%0 group. (b) shows the vol-
cano plot of differentially expressed genes between the 5 %o group
and the 0%o group. The X axis represents the multiple changes of
gene expression in different experimental groups, the Y axis repres-
ents the statistical significance degree of gene expression changes.
The corrected P-value (padj) is smaller with the more significant of
—lg (padj). Blue represents genes with no significant difference, red
represents genes with significant upregulation and green with signi-

ficant downregulation

AR 2 A 3 B8 Mol at o e o S 2 e Vo AS
FE38 2 B SR AL PR 73 B T AN ) R BE 3 R AL
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BOGIEEL NN 8 1 P F AR, I A Gk
] 99.97%, R IRKE N RKik2ZEFI
Br LA K % e 4 50 B S5 LR B IR ST L1 O BT
TE A 20 DR A O 3 g e R 2, AR S 10
FU 1S AR LE R RREH, 3 ) 3KA% 2 733, 91 il 236
AZERIN, XL AT HES 5B E I
TE ZH 2 Ko B B 0 A B AR R

BB pan 2 B M N EREE R, T RE S
i LSO FE P AR PR, IR ML P A 285 i
S B 2 T R A ) 21 S S B A B 2 ) R
o AV A B Bl o $hEE 10 F0 15 A BIFF i
J4 18 4% H Heat Shock 70 ku Protein 1 (HSPAls) Fl
Elongation Factor 1-alpha (eEFla) 3 [ i 2 F 1 .
HSPA1sH: [N 4 i AU 1 70 (HSP70), HSP70 7
YR A B A R B S5 A RS AT RE & ¥ T T B
FHEEEAEHC, A, HSPALls FEN WS 5 R
{55, fEEhEE 10 F1 15 240, BRI
TH O AR W T R N RN B, R
R AT AESEAE SR 10 F1 15 (YFRFEMIE T, HSPAls
FHEA T S B N RE SR, M T
X P R B PSR S W RS R 25 . eEF 1o B TR G
fih 4 | [K T (elongation factor 1, EF1A) 7E k4% 4E
MBS =R 217 (GTP) 45 &5 S5 R i &
WE-tRNA 255 12 126 EREIR A L, XA
EERA AR EEERY, eEFla 3K )T
PR ER B M an 2 o TR (1A LSS, X
SRR S ar BOGSe B R A IE ) KEGG 18 #6281k
SERAE . BEARERE 5 4R B ¥ N MA KEGG
W, (HHEFE AR LT O B A A e, W s
SRHEZE 24, GX AL, HSPALs fl
eEF1o JE R % 6 B T Rk i B T 1%, e dh
10 F1 1S 41 3 F %, Bbah, Zwf% B A=A
IgM Fll 1gG 5 H Y Immunoglobulin Heavy Chain
(IGH) J£[H | gt oAk B Vg r= L T4 1
UM F F-AY Interleukin 1 Beta (IL1B) 2 A i 3415
1k B 20 356 5 43 WA PO ) A0 A 2 6 4 IR T
Interleukin 6 (IL6) JE[H, ¥7EEhfE S B % T8 H
BEEBEBURFEMGE MK, BRI
BT DUGE N A DG RAE R, b S PR BE i
) A B R T LA B VS TR SO B 7 A 1 S R
Pio PHIL, b EE WR30 X 20 B 572 BT i 18 52 i
S 25 A 1 Ry 7 3OS R R B R A R B, T
B ER BE PRI T LR T S AE A DG 3K N, DAkt
JE 7 A L B A e 440
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AVRE  shigellosis

VIR &Y salmonella infection

MR 53 salivary secretion

Witk ribosome

BN A4S 42815 regulation of actin cytoskeleton

rapl {558 rapl signaling pathway

Jetk F-JLii phototransduction-fly

Hom KA B &Y pathogenic Escherichia coli infection
EFRRVLEZIRI  inositol phosphate metabolism

AR histidine metabolism

SRR A - FLBE R FLBE  glycosphingolipid biosynthesis-lacto and neolato series
HEPEIR DA -k R 41 glycosphingolipid biosynthesis-globo series
THERAINE 4L glycolysis/gluconeogenesis

Hl R glycerolipid metabolism

bl A5 5il#%  glucagon signaling pathway

5455 iEE  calcium signaling pathway

AN 1228 ERANI bacterial invasion of epithelial cells

A 28X arginine and proline metabolism

o~ HREHIMRCH  alpha-linolenic acid metabolism

EPHHE R African trypanosomiasis

BT shigellosis

rapl {55 J8#  rapl signaling pathway

Ak G- phototransduction-fly

Yt phototransduction

FWEfAk  phagosome

fiEF7 #5510 oxytocin signaling pathway

HOR KA A pathogenic Escherichia coli infection

it i@ E- ZF  longevity regulating pathway-multiple species
UM #%  legionellosis

AU influenza A

ARSI - hypertrophic cardiomyopathy (HCM)

LA R glyoxylate and dicarboxylate metabolism

[H] %% gap junction

MEPEB (S S8 estrogen signaling pathway

P oRALOIE - dilated cardiomyopathy (DCM)

e fp B AR &R0 cysteine and methionine metabolism

FOL AR E A %0 arrhythmogenic right ventricular cardiomyopathy (ARVC)
UM apoptosis

PUE N LA antigen processing and presentation

- JRR A BT R A alpha-linolenic acid metabolism
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BEBEg

statistics of pathway enrichment

SIEH  toxoplasmosis

EBUICHNG  shigellosis

W 53 salivary secretion |-

LA E AU E 2275 regulation of actin cytoskeleton
HIFIIE  prostate cancer [

HURTE XA & pathogenic Escherichia coli infection
=% 155188  oxytocin signaling pathway

]k measles [

F -2 YR longevity regulating pathway-multiple species
ZEHFEH  legionellosis

CLBETRAN SRR glyoxylate and dicarboxylate metabolism [
P TR glioma |

[FBREES%E  gap junction |

MEMFAE 58 estrogen signaling pathway |-

Hu#+{EH  endocytosis |-

25 LA drug metabolism-other enzymes |
LR A E RS cysteine and methionine metabolism |
FENEHPEGRACE  choline metabolism in cancer

545500 calcium signaling pathway

ANVAN R AL 5 & 4% biosynthesis of unsaturated fatty acids -

T B
gene number
2
®3
Q4
@5
o &
qvalue
1.00
0.75
0.50
0.25

B

0.02

0.03 004 005 006
EERNT

rich factor

(©)

4 KEGG BEEEDH
EhIE 5 (a). #hIE 10 41 (b) FERE 15 41 (o) AHLL T 2 ¥ 0 20 2 7 B[R (1) KEGG il B8 & 4R 1E 0l . 4 qualue <0.05 i, A IhBEAFIE B3

FEHERBO, H qalue BN (BRI LI t0) B E E 4E

Fig. 4 KEGG pathway enrichment analysis

KEGG pathway enrichment of the 5%o group (a), 10%o group (b) and 15%o group (c¢) compared with that of the 0%o group. qvalues less than 0.05

is determined as significant. Smaller qvalues (close to red) indicate more significant enrichment

SPIHLIERAE 32 B A AN R R 1Y T
FEA IR NI, RN DNA & il ffG gl fi )
2L DNA BUEEZE IR . DNA SEWTRL . Bl 2k ug
BREE X VI BR a8 2r 555 DNA B3, Ao k3L,
HSPAls. eEFla. udp (uridine phosphorylase). UPP
(uridinephosphorylase) . ACTB_G1 (Actinbeta/gamma
1). TUBA (tubulin alpha), TUBB (tubulin beta).
PFN (profilin) 45 3 K 75 21 2 6 5 2 R g 16 v 1 46
JE B0 ok AR b B BRI AR . UPP A udp
P2 W DR LR AR I — i SRRV A T L LA
X AR AR 9 42 2 2 DR R WGE A vk B A R G
HEMAEM AT SR 1S4, #HE 10
At UPP M udp 324 5 09 25 A - Al i
R g% AU B R BT 10 A 15 4

https://www.china-fishery.cn

W UPP Ml udp ik ¥ 0 35 L, RIERE AL
BT B FEBE R A UPP 1 udp JEH 263k, 24
b ER B WA B, LA RS Bl e A RCE BGR R
ACTB_G1 =L & H y1 Mgmms 3N, WLsh& A
BA R A5 B, I 4 b aa ik 40 A 5T Y
iz i g A2 DLTS Bh 40 i A A% SE D) RE Y, TUBA I
TUBB 43 5l J2 o fU55 86 11 R B U 3 11 1) g ) 56
PRI =8 = PO RSS2 1 1612 NNIS =) I S L7 D5
iz ki A S DNA 43 B BAT R AT s e, 5 X0
ML AI L, AbPRZH Y ACTB _G1. TUBA 1 TUBB
X3RRI R R E T, RFEHE A A
S M 4 MO AR G548, 3 25 el Jf P9 40) o 3 il e
DNA il 565 5%, 14, PFN S EALH
EAREIERE, EESS5EENSIEASRNE
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6 1] XU, S ZUBOLICEURI NI K A I A DR A3 925
F4 TEEHEFRBEFRGT KEGG BRTLIE.
Tab.4 Changed KEGG pathways at different salinities revealed by RNA-sequencing
A3 1558 % FEE R
group pathway major differentially expressed genes
LS (L) B RETR (12, 0.109) CTTN, EMS1, WAS, ITGB1, CD29, PFN, ARPC2, ARPC4,

5%o group (up-regulated)

#HEESH (i)
5%o group (down-regulated)

HHIE104L (i)
10%o group (up-regulated)

TEEE104L (R i)
10%o group (down-regulated)

SREE1S4L (1)
15%o group (up-regulated)

RIS (FR)
15%o group (down-regulated)

Shigellosis
B R Y b A (12, 0.109)

bacterial invasion of epithelial cells

Hi g BACH (9, 0.109)

glycerolipid metabolism

LB A 40 22985 (16, 0.165)

regulation of actin cytoskeleton

WITIRE &Y (11, 0.252)
Salmonella infection

Wik (42, 2.19x107)
ribosome

FEPNHE R (5, 0.073)
African trypanosomiasis

Wz (12, 0.073)
measles

FEUIFTHRG (10,0.141)
Legionellosis

Bt KA G (12, 0.141)

pathogenic Escherichia coli infection

2 A- Lt (1,0.011)
drug metabolism - other enzymes

EEREAREE (1, 0.011)

pyrimidine metabolism

ZERIFFER (5, 0.049)
Legionellosis

BORE AT S (4, 0.270)
pathogenic Escherichia coli infection

ek F-HiE (3, 0.270)
phototransduction-fly

AR 5 (4, 0.270)
oxytocin signaling pathway
WERGR R 5 (3, 0.423)
estrogen signaling pathway

2y - AR (3, 0.259)

drug metabolism - other enzymes

LN 1 4 Al 42815 (4, 0.269)

regulation of actin cytoskeleton

EB A (3, 0.269)
Shigellosis

RIBIRRE (2, 0.437)
prostate cancer

S il P I AETRAR B (2, 0.473)

choline metabolism in cancer

R (5, 0.011)
Legionellosis

R — SR IRAU (3, 0.121)

glyoxylate and dicarboxylate metabolism

AEANG TR A4 & AR (2, 0.280)

biosynthesis of unsaturated fatty acids

WERCR (R 5 (3, 0.280)

estrogen signaling pathway

RNA#%IZ (4, 0.328)
RNA transport

ACTB_G1, RHOG

CTIN, EMS1, WAS, ITGB1, CD29, ARPC2, ARPC4,
CTNNA, ACTB_G1, RHOG

PNLIP, PL, MGLL, AGPATS, AGPAT6, AGPATY, DGAT],
MBOAT! 2, AKRIA1, adh, PNLIPRP3, PLRP3, GPAT3_4,

CFL, WAS, ACTB_G1, PFN, ARPC2, ARPC4, PAK]1,
PAK2, PDGFRA, CD1404, ITGB1, CD29, ENAH, MENA,
RDX

WAS, RHOG, PFN, ARPC2, ARPC4, ACTB_G1, FLNA

RPL4, RPL6, RPLT7, RPL10A, RPL13, RPL18A, RPL19,
RPL23, RPL234, RPL27A4, RPL28, RPL29, RPL30, RPL34,
RPL37A4, RPL40, RPLPO, RPLP1, RPLP2, RPSA, RPS2,
RPS3, RPS8, RPS12, RPS14, RPS15, RPS16, RPS18,
RPS19, RPS21, RPS23, RPS25, RPS274

HBB, IL1B, IGH, IL6, HBA

HSPAls, IRF7, IL1B, TNFAIP3, A20, OTUD7C, RACK]1,
MX1, IGH, ADAR, ADAR1, STAT1, IL6

HSPAls, EEF14, IL6, IL1B

ACTB_G1, TUBA, TUBB, ARPC3, NCL, NSR1

udp, UPP

udp, UPP

HSPAls, eEFla

ACTB_G1, TUBA

ACTB_G1, CALM

ACTB_G1, CALM, EEF2

HSPAls, CALM

XDH, cdd, CDA udp, UPP

RDX, WAS, PFN, PDGFRA, CD1404

NFKBIA, WAS, PFN

NFKBIA, PDGFRA, CD1404

WAS, PDGFRA, CD1404

HSPAls, eEFla

E4.1.3.1, aced

ELOVLS, ACAA1

HSPAls, CALM

EEF14, POP5

T 8T P EBCT N AR 2 S R IR R B R A PIE

Notes: digits in brackets indicate the number of differentially expressed genes and P value, respectively
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I, TEARMERRT . 23l . A RAE DT A 4 AR
R AT R B T R, AL EOLSEE AR
il B3 A B2 B, A R R iR Y
Je LS ARG o $hE b0 i 5 L2

B AMME BRI gs 4, HE R 21 %
Y67 BT 3 B 4R T2 . 40 Y ) R 3 e 4

MG S T o SRS o B0 B2 T M WE kbR i
TR 3h, ULLEO e B B e F e B IR
W IWE A% 1 R L3 2R 5 B0 DNA #5451, Rk,
AR B KA (R 15) ANiE B KW SR L BT
AR, FyiAiE b 40 DNA #1655, I3k
T A T 2 A8 IR

NGRS NS A AR Sl LN 7B
DNA il 5K, MEAm. b, B =KEY
B AR T R A B, S5 R4
M, fEALFR A& A AR A nd i, Calmodulin
(CALM) FER P 525 T8 . CALM 255 8 11 /) 4
LB, A 9] B AN (S 145 200 1 7 B 44 i )
SRR O R R O A R, ES 5
2 Bl 1% 1 LA S ) o W ST T [ A T i it
g L R B a0 T i Cat RS B i Sk
T VRS R AR R A, T A O B R T
T RSB SRS, SERaEOLRE I E
B SR, BERREIE S SR, I
Gb, HERRE S AUAHE, EREE 1S 40T R A AR
H e B A A DG E B, AN L RERR A R R AR
WHE . AR TR ALY A GRS R RNA §5i2
W, LMETR AN R IR A I I 2 Al 107 e 1k A w
A R R B, i R A S R B T R DL RO
TR0 AR 17 1R G 1A 42 52 BEL I 7% g 107 10 Ak 0 3 fidk 3k
FEAZ BAMEH], X 0] BE SR K AR £ B 3 2 5 i AN
FUIG 107 R A B 728 1 5% 5 il 1Y) mRNA 7K - 1) 25
SRRV R i 30 ek R R R T e £ O g 9 T A
PN TE B BRA% R 1)K F-, M B 52 DNA 4145
P T AR AR FOR A koK Ak
B RERRRUNT TR A R, AP P RS
SR W0, v R i R R AT T AL
AR £R 82 Folp 31 D B2 200 Jf 79 35 435 e 2 A1), Tk
JE 15 UM R AR BE S 21 S 2 1 ORI 38 I 43 )2 AR
FRILKIR P P A0 B2 L W A T R W a3 1
UE A LT B G2 BRI a1 I ol oo R ARSI iy %
R BE e B0 DNA $i5, DA AR #E K53 ik K
kG W W e it RN o RS I A B, AT 4
FEAN ML A8 48 A . ] LT B e B R A R
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Zi LRk, LLEOLTCE R Y v R A
Bt SRl NIV G ONA L RENYO & =5ty at
B #HEE 10 R 15 B9 Wraa k& E B S 3h g
Wi fie KA 2 LS & VARS8 1 o ALRSE S 3h
WA WE KO B A% 2 Bl A8 A2 DR R A% TR LL 9] 2K
i F500) DNA 81451, DL KA R AL & P it k%
AN I TR I OR 4R R A 2 B T
AT A W21 26 5e 2R AE R BE W aa 25 1R R
TEAE R IE R PERL] , itk — 2D BE T 202t Fe B AR
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Analysis of genes and metabolic pathways in response to long-term salinity
stress in red crayfish (Cherax quadricarinatus)

LIU Shubin ', XU Chang ", JIA Yongyi’, GU Zhimin’, LI Erchao

(1. Key Laboratory of Tropical Hydrobiology and Biotechnology of Hainan Province,
Hainan Aquaculture Breeding Engineering Research Center, College of Marine Sciences, Hainan University, Haikou 570228, China;
2. Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract: In order to explore the effect of salinity stress on the intestinal gene expression level of Cherax quadri-
carinatus, lllumina Hiseq 2500 high-throughput sequencing platform was used to conduct bidirectional sequen-
cing of intestinal tissues of C. quadricarinatus under different salinity conditions (0, 5, 10 and 15 psu). After qual-
ity control and assembly of the obtained raw data, 76 534 unigenes was obtained. Blast in NR, NT, KO, Swissprot,
PFAM, GO and KOG databases, 37 378 unigenes could be annotated. The amount of gene expression was estim-
ated according to FPKM (Fragments Per Kilo bases Per Million Fragments). Based on the protein annotation res-
ults of NR and Pfam databases, 448 362 unigenes were functional annotation. According to the relationship
between KO functional annotation and Pathway, 9 483 unigenes were annotated and classified into 34 pathways.
Gene expression differences were analyzed by DEGseq. 0 psu was used as the control group, and the screening
conditions for significantly different genes were set as Q value<0.05 and multiple |Fold Change|>2. The 5, 10 and
15 psu groups obtained 2 733, 91 and 236 differentially expressed genes respectively, among which 2 068 genes
were significantly up-regulated and 665 genes were significantly down-regulated, with the 5 psu group having the
most differentially expressed genes. The KEGG pathway enrichment analysis of all differentially expressed genes
showed that 5, 10 and 15 psu groups were enriched to 265, 80 and 120 pathways respectively, and only 10 psu and
15 psu groups had a significantly enriched pathway respectively, all of which were legionella pathways. After
identification, legionella pathway was significantly down-regulated, which was consistent with the previous res-
ults of enterobacteriaceae. The results showed that red chelicerae could protect the intestinal tract from infection by
exogenous pathogenic bacteria by inhibiting the relevant pathways and abundance of potential pathogenic bacteria
under the condition of increased salinity. In addition, changing in differential genes (eEF1a, udp, UPP, ACTB_G1,
TUBA, TUBB,PFN, CALM) suggest that increased salinity seriously affects the cellular morphology, intracellular
material transport, and intracellular signal transduction in the gut of red chelicerae, and activates pyrimidine
remediation pathways to repair genetic damage caused by uracil nucleotide imbalance. The results provide import-
ant reference materials for the saline-alkali or brackish aquaculture of C. quadricarinatus in the future, and provide
reference for the further study of the intestinal immune regulation mechanism of C. quadricarinatus under salinity
stress.
Key words: Cherax quadricarinatus; hypersaline stress; intestine; high-throughput sequencing; differential expres-
sion analysis
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