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Transcriptome analysis of Exopalaemon carinicauda

under low salinity stress
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Abstract: Transcriptome sequencing can be used for high-throughput sequencing of species under various environmental condi-
tions. We explored the function and expression of related genes under specific conditions by gene structure analysis and gene func-
tion annotation. E. carinicauda samples at freshwater (salinity 0.2) and natural seawater (salinity 31) were sequenced by Illumina
platform, and 13.92 Gb high-quality sequencing data was obtained. 111 618 transcripts and 72 734 unigenes were assembled. A total
of 22 879 unigenes were annotated, of which 21 931 were compared to the Nr database. 1 492 differentially expressed genes were
screened, including 829 up-regulated genes and 663 down-regulated genes, 810 of which were annotated. According to the GO func-
tion annotation, enrichment analysis and enrichment analysis of KEGG pathway of differentially expressed gene, we excavated di-
fferentially expressed genes of the natural seawater and freshwater environments, which provides technical support for further re-

search on the physiological protection mechanism of E. carinicauda under low salinity stress.
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AR, WREFRAE O MR /K ™ 5558 A SR A T
Sz Y, HRNE (Exopalaemon carinicauda)
T IR EELINR —, BATEL )T
WRYE, U TR BT RS, SRR U
TEREVRIR G IR Y S A R IR T A2
PeAEE R, H 2R DIFERK T AETE, 2 HATIGERIE
Fe T LR AP RO R AR S R FR A 1 0
BN, KR SR SR R 2 ) A K
R o 2R M0 X LAV IEXTER (Litopenaeus
vannamei) . 5oEJREEEF (Procambarus clarkii), 3E15
XTUF (Penaeus monodon) ., % [GIRYF (Macrobrachium
rosenbergii) FIZRJTHHEYF (Neomysis orientalis) %5
g A KRGS R BT RN T,
UGN IR AR o P S 2R 1) S R R Y 52 34, it
FULRE T RN BERG 1 R, TS LA XTI B 5L
KB ARSI ZFM R SR IEIN C Rk
L RAERE AR AR A h ik i 2 L,
Ty 40 A it D R DX 2 P TR LR L R 2 35k
BRETE, S5SEMamREE s

el SR 2 Iy AT AR A AR A5 T X Rl A 7 s
I, 380 28 A T B S5 A 43 b R
DIRETERE, S AR S5 T AH G BRI ) 2RI L
DASE 7 HCA R 2 B i AL A Sty
JFETENRPRIZWT . ARl FE R 4 2 Fik PR 2 fl 2 25 2
AN, AR OB E S AEH I A
MERAR . T 0 B S 2L PR R A £
DU EE R A I, 2 e e xT
TR Sl Wy A AL A 52 0 | BRI B 38 AH G K PR
e AR EMCEATE . AR XK S
AN IOL AN W LR = L Tl oo AR S |
P AT R R AN, PR T 33 MM
BEAmidiff rimtte 2R, K3 MEZEE RN
AL A2 TR R o NI T — A R
(ROCHE454) X & FIFIRJIG & 5 AN Rl LK g
U 7 X6T % Ao D T Py e S AL A TN, R B
M A 7 X 25 A i S i o 6 8 AR O R PR 3R 3K i 44
n, FERRIGIEBES: 5AMY K A oG ER . 5T
TR XA R FIF WSSV IR 5 A MR 2 i
SRAHFATIN, O 18 AT 5 0 BB TR Y 22 ek
IREEN . SRR EE B A IMIRER BN T 3758 ] g

P, L R TR AR B AR KRR K A T 125 5%
PRI, AWFTEiE A AR Nlumina 774 A X}
BRI T TSRy, it —2P o8 AR
ERIREE T A TR AL L BRI S AR

1 MRS IE

1.1 KEEi&T

SEBGHE VLN R AR K SR S S5 AR
B = AT, SRR OISR AE S HEE
WK sy, RASHEEST . Rpfdt:, 558 1 JE L
TN LI IME, B IRAKIRIRE 24~26 C. hE
31, pH 8.25, WAfAEREIKIE 7.6~8.1 mgL ',

SEH 1 TR I REPLPRE T R T AE 120 B, P
MR HEE (4.12+0.56) g, 43R HARIEK (BREE 31) Fl
REEMriE (BRI 0.2) 2 NALFRAL, AR 3 D E
5, 6 MIKIERE, BAKIGRE OKIRFRZ 30 L)
iR 20 BERA, ANTi%E. MHEgy 5.5 hJg1EF
EWITE BB, 2 6 h IS IR Ea NS, 44
THHET AR TR T B FORE . i O i,
RCER it 20 F R BM) 5 min FFARERRE (fIRER
a2y 6 hy, WKL S R M8 4 RS K IBAE 53 )
VRN S R, BEUFHR TWA T, TR A
J¥o S 2 Wit R L, FEMLEKIEH R U 120 &2,
YRIFESS 0, 25 0.5, S 1, B2, 5 4 RIS 6 /AT,
M AEFE IO 2 B8, fEs L . SEFN BT
TWAR PRI, AT 520 RS
1.2 Ak
1.2.1 RNA #2ERESCFEME G HRAANSEE 1T
b e 2R K LRE S o3 ) R A D RS TR
Y151 5 AT B T EF B RNA SR, # I RNA BE
rn 2R . WREERNSEEEM: . RS A A Oligo (dT) B9
IR S S B B H I mRNA, ARG mRNA
PEATBEHLITHT, DL mRNA WA, S A oW
% cDNA %%, F/fl AMPure XP beads #lifk, cDNA,
alifb i W cDNA BT R . InItiEH:
MFHk, S8R5 H AMPure XP beads #£47 Bt K/)N
PERE, feJailat PCR & A cDNA SCE, Kl
SCIE e B AN A A R BE RN, FFid AT Q-PCR HER
SERA IR, DMRIESOEF . F R i ier
55 2 FESh RNA, FHSCHT S & R S0 & ik
cDNA £ H.
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Tk RESE: R P X ER 3l ma L (4 5 SR 2H ~ T 21

1.2.2 FesgdNF 508 508 1 AR ARG
F1 cDNA SCEESFE R AR A YR A R
A AT HiSeq2500 i & 7, oy
PE125, XFEAEECRHATIENE, s R8s by
FER P VAR B e 3k, A B A s, E
i Trinity BT F 9 4 245 2F B IR H) Uni-
gene £, {8 BLAST #/46F Unigene 515 NR |
Swiss-Prot, GO. COG. KOG #l KEGG 4 £M{
P JE AT HE XA 3 Unigene FEBE B . BHIRER A
2 RN 7K 2H e o s () I A 5 A A5 B 1Y Uni-
gene EFATIFSIHLXT, i EBSeq 17257 K 1A
AT, KeES TR &K BL# FDR (False discovery rate)<
0.01 HZSf5% FC (Fold change)=2 £ M i ik tn
i, 2R3 H AR K L AR aE 24 i R Y 22
SRR T8 AR R A T BE T BN
BN . FIH topGO F A4 X1 7K 2H FIRER e
ZH AR S 0] 25 S IR FE AT GO B, LA
ToA KB & 41 5 TE GO IR R 5elt, 1248
WEFEVAPRHZERFEER, pirERRsst
RIRTREAT A 40 FIIRE . LA 25 S5 3R 28 56 PR /e
FRILFE IR (Sodiumy/sialic acid cotransporter, Sialin) S
i, X ETAE R A 38 A T R T4 #T

1.2.3 ZRRBENPFE SRIE WA
Brig 2 nY H SR R K AR ER 30 2 A it [R] 22 5 3Rk
FeH A, PEBEAFEE H A (Reproductive-related pro-
tein A, RPA), ETS ¥ 5% [H ¥ 4 (ETS-related tran-
scription factor 4, EIf 4) . #l/MEAR FRILELIK . idE
fiff (Tripsin). Smads #5 4 (Mothers against de-
capentaplegic protein 4, SMAD 4), #5455 & M
(Calcium-binding protein, CBP) il o- ¥ i (Al-
pha-glucosidase, AGC) % 7 452 7 ik FL 15|
Yicit, LiScs 2 v R EE s3I cDNA
M, il RT-PCR ik EATHAE, £ 1 ARUES Y
JP51, b Actin IANZEEN . FIH SPSS 11.0 4%

#1 RT-PCRIGIF3|4

Table 1 Primers for real-time quantitative verification

BIE7E2 i S5 (5-3"
Primer name Primer sequence
Actin F CCGAGACATCAAGGAGAAGC
Actin R ATACCGCAAGATTCCATACCC
RPARTF GGAAATGCCAACACCTACGC
RPA RTR TCCACGTAGCTTTCCTGAGC
EIf4RTF ACATTGAGGAGCTGGATCGC
EIf4RTR AGGCGAACTCTGAATGACGG
Sialin RT F TTAGTGCATGGAGGCTGGTATT
Sialin RT R ATTGACGGCTACGTGTTGAGGT
Tripsin RT F CGTCCTCACTTGTTCTCCTTGA
Tripsin RT R TGCCGTTACCTAATGTCTGGTT
SMAD 4 RT F CTGTCACGGTTGATGGTTACGT
SMAD 4 RT R CTTGCTCGGTCACTCTGCTCT
CBPRTF CTCAAGAAGGGCACAGGATTT
CBPRTR TACCCTGAGTCATGGAACTGC
AGCRTF TCACCTTCTGCCATACTTATACTCT
AGCRTR TCAGCACCTCGTAACTTCCTC

T: RPA. AFHEE T A; EIf 4. ETS ¥R H T 4; Sialin. 44/
JAE4K; SMAD 4. Smads 2 4; CBP. W#5 A& H; AGC.
o-HTE

Note: RPA. Reproductive-related protein A; Elf 4. ETS-related tran-

scription factor; Sialin. Sodium/sialic acid cotransporter; SMAD 4.
Mothers against decapentaplegic protein 4; CBP. Calcium-bind-
ing protein; AGC. Alpha-glucosidase

AT 85504, P<0.05 RS %,
2 44

21 MEERRFHERE

iz i Tllumina HiSeq2500 =y I /7 345 3|
13.92 Gb = Brit i, /K4 S50 ER i an A
Q30 BIE 43 FLAS/INT 87.93% (F 2), BB E .

®2 REMMEESEBKARESHRE

Table 2 Data output quality of freshwater and seawater groups

i J5NFE PEVIE 2 GCH &k Q30MAE T 73 It
Sample Read Number  Base Number  GC Content/% Q30 base percentage/%
RERME 4] (F£)50.2) Low salinity stress group (Salinity 0.2) 25971965 6540875 181 44.07 88.79
K4 (ERE31) Seawater group (Salinity 31) 29 309 634 7 381 520 261 44.14 87.93

Q30 B E 4T LhFs B A K T T 30 AUBREERT S B E 40 L, i Q30 X1 AU BRI IR i A AU E A 1/1 000

Note: Q30 base percentage refers to the percentage of base with quality score greater than or equal to 30, and the probability of incorrect base call

corresponding to Q30 is 1/1 000.
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FFER IS5 111 618 AL AR 72 734
2% Unigene, #3575 Unigene i) N50 4351k
2341 11 502, Unigene V4K J&EH 951.16, Hip
K EETE 300~500 bp 19 7 b= (47.56%), KIELE
1 kb A5 24.93% (3% 3).
2.2 Unigenes ThBEiE R

¥ Unigene J¥91 5 & 8088 E#EAT LU X, 3R15
Unigene R E . BRI 2 NI 72 734
A~ Unigene, il k15 22 879 44 RS
B Unigene, #J31.45%, H:AFH 21931 &t
2 Nr 5l (G 4).

Fl6 &
R3 HERFRHT
Table 3 Assembly results
B LB LA

Length range/bp Transcript Unigene
300~500 43156 (38.66%) 34590 (47.56%)
500~1 000 29350(26.30%) 20011 (27.51%)
1 000~2 000 18777 (16.82%) 10 181 (14.00%)
>2 000 20335 (18.22%) 7952 (10.93%)
S8 B Total number 111618 72 734
SR Total length 142 324 737 69 181 596
N504 % N50 length 2 341 1502
SE3K i Mean length 127511 951.16

%4 UnigeneiTBE&ZitR

Table 4 Unigene annotation statistics

Bl Unigene4{ iz £ =300 ntf)Unigene%iie: £ =1 000 ntfUnigene £
Database Number of annotated unigene Number of Unigene whose length=300nt  Number of Unigene whose length=1 000 nt
COG 7035 7035 4381
GO 9100 9100 5046
KEGG 6 645 6 645 4137
KOG 14 515 14515 8732
Pfam 15403 15403 9720
Swiss-Prot 14 940 14 940 9093
Nr 21931 21931 11913
All 22 879 22 879 12 058

2.2.1 Nr¥EEER  $IRE (Daphnia pulex) 1)
MO RZ, 2143 %, GTERITHLEEIN 9.77%:;
HIRK A IRA Y (Tribolium castaneum) 1 157 2%,
CE i (Branchiostoma floridae) 987 4%, R0k
RH (Strongylocentrotus purpuratus) 927 %%, BT
(Pediculus humanus) 755 2%, /INkH (Capitella
teleta) 693 55, B H (Saccoglossus kowalevskii)
618 %%, 41 (Crassostrea gigas) 569 2k, TNMEEHAE
4 /N (Nasonia vitripennis) 562 4%, 1849 (Aplysia
californica) 550 ZFIHAYIFN 12 813 4%,

222 GO Uifigsrdk GO TIREERLIRILA 1,
A 9 100 4% Unigenes #7F85028, M4l srnT
AorA 152, HLEREZHEAMA R (31.50%),
HUCOH AL (31.12%) 0 Mo T-ZHREAN 734 16 25,
WAL TG PE2E 405 Unigenes fx % (49.45%), 454K
Z (45.13%), KA HLS 5045 BT 4050
22 2%, R PR 40 & Unigenes :x % (55.59%),
AR Z (49.26%) .

223 COGHifig/m2k 5 COG #¥s kAT
FeXF, 22 879 4% Unigenes 1A 7 035 2% (30.75%)
Fox 80 T RUEFE, e 9 379 KIBE RS
B, AT 25 AR (B 2). HrhIrg 2t
A 2430 FERGFLE, HlEK (25.91%), H
YO H . EHMBE, 808 KRR (8.61%).
2.2.4 Unigene i KEGG fRififi&12 048  KEGG
SN, A 6 645 4% Unigenes #IER, 1
T 216 PO s, Hdmn 12 MRS L 5,
TR LB MY 31.12%. B 5 MRS )
KRR (ko03010) 312 45, IFHEFIA (ko04142)
225 % WM P AE AN T (ko04141)
223 4. RNA #iz (ko03013) 221 4 F1 5§ 21k
(ko03040) 171 %%,
23 ERRFEFEIDGEITBRREEENHT
fRER it P21 1 492 R ERIBEN, F
829 L M, 663 AW R, I 810 KER
FORFEHM B ER, b 252 £ HRBR GO B
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Wi S5 FR) % S 20~ 50

23

53 4§ # %4 Viral reproduction
52 % 14 Pigmentation

51 444 F2 Rhythmic process
50 45 Cell proliferation

49 JET: Death

48 %)% 40 2 Immune system process i

47 4Kl Biological adhesion

46 Z 4N it FE Multicellular organismal process

45 £ K Growth

44 iz7)) Locomotion

43 453 % Reproductive process

42 %4 Reproduction

41 155 Signaling

40 212 AL 2B A5 B Cellular component organization or biogenesis
39 #S74H M E A7 Establishment of localization
38 #E{i Localization

37 Z )14 FE Multi-organism process

36 ML S Response to stimulus

35 J # il FE Developmental process

34 LI Biological regulation

33 ik F2 Cellular process

32 AR F2 Metabolic process

31 & FBiAR45 Protein tag

30 42 Jm #1455 7 Metallochaperone activity
29 ZARIHATIEPE Receptor regulator activity
28 371 7% P Translation regulator activity
27 JEIE W HLEIE P Channel regulator activity
i1k Protein binding transcription factor activity
25 AL TP Antioxidant activity

24 BT M35 P Electron carrier activity

23 BT 5 Enzyme regulator activity

22 BB A 43 e 3 B 1 1& ¥ Nucleic acid blndlng transcription factor activity
SZARTEE Receptor activity

0 45 T‘?‘?E’F‘Jiﬁ’& Molecular transducer activity

19 454473 75 PE Structural molecule activity

18 #3235 P Transporter activity

17 54 Binding

16 fiE1LIE P Catalytic activity

15 Jfu#MEJT 45 Extracellular matrix part

14 Jfu#h X $5k Extracellular region

13 J4R X 3415y Extracellular region part

12 54143 Synapse part

11 4Hi0i%4% Cell junction

10 Zfiih Synapse

9 JIEEES A1) i Membrane-enclosed lumen

8 4L Extracellular matrix

7 4l 2H 5> Membrane part

6 42520 73 Organelle part

5 K4rF 4% Macromolecular complex

4 Yl fiii Membrane

3 4/ #% Organelle

2 il Cell

1 ZHfBZLAK Cell part

26 FR R4 A

#3559 Function class

1
1—15. 42535
Figure 1
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Unigenel) GO REST 2
16—31. 5 FUIfig; 32—53. A4t

GO classification of Unigene

; 4 TFk

1-15. Cellular component; 16-31. Molecular function; 32-53. Biological process; the same case in Figure 4.

FE, 165 47385 KEGG i, 222
COG ¥ .

231 ERRIEHN GO UfEEE ERREE
K GO 43 28R, HABE AR = KRR T =R
A, BRI R R T R R B B T E Ay
o (B 3) 0B, 255 ik 5 2R R340
ML AR . AT ARG R T, TE A LB R R
TR R G LRy O s G e RTE, &

SRIERR

e WG, BORTUETER T 70 UK.

HIH topGO X g /K 41 MM R Wit 20 1) 22 5 3=

BEENETIRERE S, FRIA I (1)
RE), AT LIS MM s A% W AR R RO R

Ir T UIRE ML A Z GO (18] 4). B FER 10 4
TRAEE P RITTER AR . A7 R R AR R DA
X, HEEOL a1 >0,
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TfEA K Function unknown

A DI HEWIM General function prediction only
UAARE I ER i FE IR fRAC

Secondary metabolites biosynthesis, transport and catabolism

TeHLE F 12 AR Inorganic ion transport and metabolism
A i iz AR Lipid transport and metabolism
Gl iz A0 Coenzyme transport and metabolism
BAFERISHi FR i Nucleotide transport and metabolism

IR IZH AL Amino acid transport and metabolism
YN AL/ N

Carbohydrate transport and metabolism

fit i 42 £ 4 Energy production and conversion

BRI EAREMEREA
Posttranslational modification, protein turnover, chaperones
DTS B N IE - SR
Intracellular trafficking, secretion, and vesicular transport

2 il #h 45 H4) Extracellular structures

212

0263
[ 466
312

131

[ o4
e
[ 606
0309

[ 552
119

0

2 430

4l H 42 Cytoskeleton 218
YIHLIEE) Cell motility || 18

2 /A A= ) A P :l 131
Cell wall/membrane/envelope biogenesis |-

fE25 5] Function class

N

I

{5 5% 3L Signal transduction mechanisms 471

B fEHLE] Defense mechanisms :l 52

W45 #4) Nuclear structure |2

OV R e N B R G N ) :l 175
Cell cycle control, cell division, chromosome partitioning

Yt i 25K 1 5)) 772 Chromatin structure and dynamics :l 61

i, EAHAMEHE Replication, recombination and repair 808
3% Transcription 573

RNA Jin . F1&1fi RNA processing and modification ]44
FHVE. WA S KA A A B

]
Translation, ribosomal structure and biogenesis :l 695 N . . N ,

0

1 000 1500 2000 2500 3 000
FEF % H Frequency

K2 COGIIfies

Figure 2 COG Function classification of consensus squence

x5 BIRAMRBHERE
Table S First 12 metabolic pathways

e SR
EAs Gene
Pathway ID

AR i
Pathway number

R Ribosome
WA Lysosome
DAL I rh AR 1 B T

Protein processing in endoplasmic reticulum

ko03010 312
ko04142 225

ko04141 223

RNA%%iz RNA transport ko03013 221

J74% Spliceosome k003040 171
R4 Purine metabolism k000230 149
ZR-E A k004120 147
Ubiquitin mediated proteolysis

F WK Phagosome ko04145 141
PIEVE A Endocytosis ko04144 140
FALWEMR L Oxidative phosphorylation ko00190 125
mRNA W42 k003015 108
mRNA surveillance pathway

L E YA Peroxisome ko04146 106

W R 8 1 i E R WY, &
SRTEAN S B L 6, GO:0003824 5 TR e i
12 A R IR L YEIR B K Unigene A o-C0 —
MR AW, log,FC HUE A 3.73; N AR ix
K RBENGREG, log,FC $UE H-2.73 (Kl 4),

232 ERFILEN KEGG FF  HIE KEGG
P E RS, AT A E I b 22 5 L P R
B, AT R R 2E SRR . O T U2 R R R
NS H5REERE, 25 EREENF KEGG K
RS S OH BRI T 02, R I R B G
IME SR E N i 2 (13 55), HUCH B %
il f5 o (7 55, ek SR E S
A 5 4% (F 5),

2.3.3 KEGG #BEEMT KNS ERER
WK A, [EB/NE R EE; T QH
(ZHBBAGIAEIE T Y P (E) MoK s 8 2 ]
Ao R 20 422 IR I N 2 A MG ARG
B, bR SRR A R Y 8 AT RO
T WERKER . SRR A . WA, g
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Wi S5 FR) % S 20~ 50 25

53 Ji i %4 Viral reproduction

52 % 4 Pigmentation

51 444 F2 Rhythmic process

50 445 Cell proliferation

49 FET: Death

48 %)% Z 4 B Immune system process

47 AWKkt Biological adhesion

46 Z 41 L) FE Multicellular organismal process

45 £ Growth

44 iz 7)) Locomotion

43 453 % Reproductive process

42 %5 Reproduction

41 {5 Signaling

40 22 R 2B A B Cellular component organization or biogenesis
39 @ENLYMJfLE [ Establishment of localization
38 5E{¥ Localization

37 ZE9)id 2 Multi-organism process

36 i % B Response to stimulus

35 /2 i B Developmental process

34 =i Biological regulation

33 Zffe it F2 Cellular process

32 fRHid F2 Metabolic process

31 % (1 fi#5% Protein tag

30 42 Jm f1457% 7 Metallochaperone activity

29 SZ ARG E Receptor regulator activity

28 5 A TIEVE Translation regulator activity
27 JEIE W HLEIEE Channel regulator activity
3565 P Protein binding transcription factor activity
25 FiE IS Antioxidant activity

24 HIF# A TEVE Electron carrier activity

23 i 75 Enzyme regulator activity

22 W4 e < R Fi% H Nucleic acid bmdmg transcription factor activity
ZARIEPE Receptor activity

20 7314 '?ﬂﬁ'l*i Molecular transducer activity

19 £54453 15k Structural molecule activity

18 §%4iz 3% P Transporter activity

26 HAMS &

yfEZE 9] Function class

17 454 Binding

16 fiEAb i Catalytic activity

15 Jia4h L 4153 Extracellular matrix part
14 4k X 3% Extracellular region

13 04X 4520 53 Extracellular region part
12 %&fih4H 43 Synapse part

11 410 i%4% Cell junction

10 % Synapse

9 Jis} P ) [ Membrane-enclosed lumen
8 ffu#ME )T Extracellular matrix

7 454 5 Membrane part

6 4 23401 %) Organelle part

5 K315 &) Macromolecular complex
4 A/ Membrane

3 4 # Organelle

2 4ilfig Cell

1 AN Lk Cell part

K3 ZRERBEFGOs S

02 57 1A KK DEG unigene
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o fiTf A All unigene
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Figure 3 GO classification of differentially expressed genes

= N3

WEAERKRHEFES®E . HRAEY AR, BER
R AP LS (R 7)o
X B i B TR, AT LUE s A
P T AR TR K A LS B I . MY
i FEBENR G SE (K 6, 3R 8). MREhWMaAMT,
SRR L B LE, log,FC £UE N 2.48, 1M

ZUE NG A B RE T, log,FC HUH 57 A
—2.46. —1.28 MI—1.38; HIXTIm =, MM E
ity . SHWENR BRI RGN BE IR mER —TRhG 2 1 2
EZE T, log,FC BUH 5 H—1.26. —1.89 Fl
—1.31. PRRHACE 5 10 % = BRI EE 11 (Major
lysosomal membrane proteins) 1, ¥ AR H
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Figure 4 Directed acyclic map of GO enrichment of differentially expressed genes (Molecular function)

Table 6 Schematic diagram of topGO enrichment results of differential expression gene (Molecular function)
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G0:0070011  AKEGTHME: Peptidase activity 224 5 5.99 0.002 85
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44 23k IR Glutathione metabolism

43 B-IN % E2 1 Beta-Alanine metabolism

42 FIEHAZ AT ERBEAC M Amino sugar and nucleotide sugar metabolism
41 FURERE B QM Fructose and mannose metabolism

40 R #1815 Propanoate metabolism

39 T2 ELC U Butanoate metabolism

38 JIWEFVH 4 B R ShAH HL¥% 4k Pentose and glucuronate interconversions
37 WERER/BE 5 2E Glycolysis/Gluconeogenesis

36 TR ILEZCI Inositol phosphate metabolism

35 4i 5 ZP4S0XF S R A A C I I Metabolism of xenobiotics by cytochrome P450
34 ZkfIE AR Ether lipid metabolism

33 (R4 i Steroid biosynthesis

32 H il fiE HT R ACH Glycerophospholipid metabolism

31 IEER AR Linoleic acid metabolism

30 462E DU % R TR AC 4 Arachidonic acid metabolism

29 #5ig AR Sphingolipid metabolism

28 Hil AR Glycerolipid metabolism

27 Wi KB il Glycosaminoglycan degradation

26 He BEHEFAf# Other glycan degradation

25 [ R 1] Tyrosine metabolism

24 K5 2 B Al 2 ER 1 U Arginine and proline metabolism

23 R SR L BR 4 M Valine, leucine and isoleucine degradation
22 i R % % Lysine degradation

21 B 441 i Lysine biosynthesis

20 HER . REZERAB AR Alanine, aspartate and glutamate metabolism
19 {52 # {1 Tryptophan metabolism

18 AR R 1R Fatty acid metabolism

17 MHERAEY)A B Folate biosynthesis

16 Bl K E9 Amoebiasis

15 ABC#: 121k ABC transporters

14 42535 PG #5214 L4 il Neuroactive ligand-receptor interaction
13 Jak-STAT/% 7 il Jak-STAT signaling pathway

12 Hedgehog (% 538 % Hedgehog signaling pathway

11 VEGF{5 5 il VEGF signaling pathway

10 Wntf& 718 #% Wnt signaling pathway

9 LS AL A1 Peroxisome

8 Vi 14 Lysosome

7 #7 Ak Phagosome

6 GnRH{7 5 i@ GnRH signaling pathway

5 A FE A Melanogenesis

4 LT U4 Vascular smooth muscle contraction

3 YA F AL AR Vitamin digestion and absorption

2 H:A% 45 Phototransduction-fly

1 P 8 15T Protein processing in endoplasmic reticulum

KEGG 2% KEGG class

&5

] 13

] 5
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1B E R, 2—6 AHLRSG; 7T—9. 40MiSFE; 10—15. FRE(E BALER; 16 AZE0E0G; 17—44. Qi

Figure 5 KEGG classification of differential expression gene

1. Genetic information processing; 2—6. Organismal systems; 7-9. Cellular processes; 10—15. Environmental information processing;
16. Human diseases; 17-44. Metabolism
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Table 7 Partial results of KEGG enrichment
il KEGGit H 45 WHENT
Metabolic pathway KO pathway No. Enrichment factor Q
5% T Phototransduction-fly ko04745 0.13 3.4122x107
H R FRRFf# Lysine degradation k000310 0.24 1.095 9x10 "
R YA A Lysine biosynthesis k000300 0.10 2.608 2x10"
VAR Lysosome k004142 0.43 2.9473x10"
L5 P H K 1553842 VEGF signaling pathway k004370 0.05 3363 9x10 "
R )6 Y Folate biosynthesis k000790 0.18 5.565 8x10""
A FRCI Tryptophan metabolism k000380 0.24 5.799 3x10 "
1S LS Vascular smooth muscle contraction k004270 0.07 8.143 4x10 '
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Table 8 Lysosome signaling pathway containing Unigenes sequence information

X M/KAFPKMIE  RERA ZHFPKMIH e
AR MKAIFPRMIR - AREBSAAIPKMIL o o o Lamrrm
. FPKM in seawater ~FPKM in low salinity
Gene description log,FC Up/Down
group stress group
AN TR 1A 0.72 6.87 3.02 IR
Sodiumy/sialic acid cotransporter, Sialin
B PRI 1A 3.70 10.83 1.35 i
Sodiumy/sialic acid cotransporter, Sialin
ol R TR 4.10 1.14 -2.01 T
Sodiumy/sialic acid cotransporter, Sialin
2R FIBFA Cathepsin A 0.23 1.63 -2.46 T
2 417 BB Cathepsin B 0.92 0.16 -1.28 T
2 417 BB Cathepsin B 66.66 31.23 -1.38 T
2 217K FIEFL Cathepsin L 60.39 26.51 2.48 14
FTENRTRTR e 5.50 1.67 -1.89 T
Sphingomyelin phosphodiesterase, SMPD1
FTENETRTR —ARRG2 16.44 7.57 -1.31 T
Sphingomyelin phosphodiesterase 2, SMPD1
NPCHH i P IE [ A5 2 44 1 147.00 38.91 -1.16 T
NPC intracellular cholesterol transporter 1, NPC
NPCZH i Py IR [ et i 1452 26.45 13.48 —-2.11 T
NPC intracellular cholesterol transporter 2, NPC
TABERIRAE M2 1.70 0.60 —1.64 T
Lysosome membrane protein 2, LIMP
THPBREA A 14.69 6.97 -1.26 T

Glucocerebrosidase, GBA

AU AT R VAR AR AL SV S AL, 37
33 450 4% Unigenes. #M#&"*! ] Illumina Hiseq
4000 M FF- 55, XA IE HABER (M. nip-
ponense) W AR A7 e S ), JL5RA%
75 742 SBESEAR, 63 453 4% Unigenes, 1EBEE 100%.
W5 1645 SR A Tllumina HiSeqTM4000 2538 ]
JPF-f, X IRTBEROE ST 4 S EH R op S 202
PEATHE SR Y, L3R5 95 379 4% Unigenes, I
B 54.55%., AT HEFT LGN I T I A
2141 Tlumina HiSeq 2500 M5, G AREHRa T 1Y
2R RIRFLN, AR 50 921 4% Unigenes, “F14
K5k 828 bp, N50 4 1589 bp, Hir 37.28% 15
R, AWF5EIE A lumina HiSeq2500 ¥ -
G, MR AR TR SR, L3R4 13.92 Gb
o O A A LV K 2 5 AR W 0 AR L SRR
72 734 4% Unigenes, PR 951.16 bp, N50 N
1502 bp, HH1 22879 KA HIER, K 31.45%,

TERREUR, Al RER M T AR P AR A ZE R A S
TR R, HLAR R 1 IF B Sl e
e

BARH) Sk PL 4 32 X B ARG 3 Tt 2 S 4L jim'
MR, KB RFELAR GO Eik T TE . 4
A H4 AR B A0 BE ) KEGG
A BRI i RO SRR A
Y& R Sl A . ATl 22 5 R IA I GO
N AR S TN #2 L iSN  SIER O R < )= S A R S
P REESHIRT . IRBEREYE | KBS . IR
LTSI KRR AN [ Dt e = Ry N o L R S
FIE PSR 2 % . KEGG i w57 A4 2R
s EEEERR 8 AMUSEE, RIS
AR A . AR A a . T AN B
ARE TR SEE . HRRAEYE . G,
ML, b RS A Sl Y 22
FRINFENRZ
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Table 9 Sequence information of verified unigenes

MKZAFPKME  RERIA 4 FPKMIA I s
P A AOKAFPRMIE  (CERINASFPRMIT . o b 1y
. FPKM in FPKM in low salinity stress
Gene description log,FC Up/Down
seawater group group

A 5 1 A Reproductive-related protein A, RPA 190.85 437 s
ETS#% 5% [F-F4 ETS-related transcription factor 4, EIf 4 4.34 2.97 i
Hh /R R ILFE R Sodium/sialic acid cotransporter, Sialin 6.87 3.02 |
JBEEE 1 Tripsin 0.88 -3.20 T
Smads?E 14 Mothers against decapentaplegic protein 4, SMAD 4 1.589 0.56 -1.36 M
FE4E 5 1 Calcium-binding protein, CBP 0.502 0.451 -0.13 T
o-#FEH A Alpha-glucosidase, AGC 3.538 5.228 0.55 EiH
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