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MR E BN H AR & A AB R R ARSI
& #H, ®F®, FkE, £ok, AAEK

(WL A M PR =R FE BT, W T 28 W V3 v b 5 Y ] 7 8 ) FH B R 9 L S s e =2
MV AR A F B i U M B IR R I ST, WYL ARl 316021)

WHE: RERPMERLHABEINEERRE S, HHET AL E M2 5E A
R AREEALE KL KTH P, L% T Hlumina HiSeq™ 2500 & # E/DT'J/?JF—E,
AR LEEAGTHAEHE G ANHARFATHIANF AT EENE RF 4N
RET, G4, 1K 4 foxt B 4o 5 3%k 45 46 379 598, 361308447/FE38715820€>C1631’1
reads, BB A oAk 5.27. 487 #1553 GB, £ HEHF 01667 £ F A, TANLFE
B 15 2 61 601 4 Unigenes. 5 xt B AAHLL, B AWML 405 F 2230 f2 1377 =
5 Unigene 3, 1959 F1 2447 A~ % % Unigene T, A LR 6 &= 7 Rk FEHHFEAT
LR EEPCRRIE, FREXRFANTF— . BAEFERrRALEHATIHSL,
EomBtd BB AFNAN 2 ANLZRRARXE S TREMRL, EANE TR
BAKXREENISA, HY UANAEFRXRABS - TEGEARKEARIANE T#
EEREEPHN A 6FI04N. GO HEEMNMAN, 2R EFREFETEEZT aBR. 4
i 7w, KEGGHEEE £ AN, %%%@&%fh%i %M)ﬁi fz 515 0
ARRBFETH. AKX, OAEH AN IS EHENERTEE PP RS AL
L HEENE IR, BELME ’J%Eéummméﬂ//\ﬁﬁrﬁ%kk BTk, BRaRg
PR ERAI . ARERASFRERNF RO ARE 3 FE N BB R FREF
FRBEET 5

REWE: HARE A, SHBERE; MK, X407, BFHEHE,; FTHIRK
FEISES: Q785 S917.4 XktrERE: A

R aam . ARKEE . R REEE AR PREE P8 T 0GB P R Ik K P A2
WA RAT MG E BRI N F 22—, a2k b, Mﬁwm¥ﬁﬁﬁlm%%%%ﬁﬁ
ANTR) B2 () 35 N BE 12 X IR AR AL K e B e AR RR R R R LR R B R b A=
A ES R, WS B RERBWER WX IREGE NS FOLH, S AR
I, HREHRE LSS RAEKRNINEERN  BE R R S 2R I E T
AP, MR PERACE . BRI R K iy} H (Perciformes) J2 fifi 1 f1 25 rfr it 25 F %L
SErE AR AR, RN IR ERGLA A AR BRI, 2BRE 25 W H 160 B 1539
e SR SRR SRAN Y (RNA-seq) £ J& 10 033 F, 4 REZH s MmfeiiEd, LA
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T 2 TR ]V VA M DX A B SR A 4
TEHRE D A BN HASEAG A (Nibea
Japonica) {5 FR BB A%, & AE (Sci-
aenidae) % it fL )@ (Nibea) VTR IRMEH T2 TF
s, BT 100 m LA KRG A R TS
Fiig sy, EE A TRERE . BN HAR
Y, E N A B IR IE S 2 M R G
SRR A AW )8 (Argyrosomus), 45N
H A 5 3k i (4. japonicus)'™' 5f H A< 4R Ef ik (4.
Japonicus)!"' s H A E 4t /E IR E HE WM
W e s, HOE B R B FL O 18~3017,
FEAEIRAKFNER BE R 55 MM 0T, e K A7 1 B 1]
SRR E] 3 A 33 W, A EESE . EFREE .
ARG Hor i s, A I AE ke i K 3 TR A
AP R s AP H R OC T AR BEXT H A B 4 a5
el i B 5% R AR TR E IR IR R B Y AR EAE R
FRP R, AR R E g m, AT
HmAaRez | fpiE . MK B NE KR 3 R A
2SR AGE R 2P, (B H A B4 0 P i
5 UIAH O 19 WL PR 40 206 B 335 7 ML ) K 1) g 2
PR 23k 5 I 3 A2 A WF 5% o A L o

A% 523 3L T lumina HiSeq™ 2500 /&5 3 & i)
JPE 6, XPASTE 20tk R B0 iA T B A 8 4 %)
BN ST i L )y, 38 I AR
Br Je 22 s 2R eI R, 4k 3] 55 80 B AR A A O
DI REFE D, SR HH S B 9 % % i PCR 2 AR I
R e R R Ry Rk, Bk s 2 A
ATEEPE SRy fa 25 0 R R Y 38 N BIL ) A A 4 AL T
BE, R 5 SL T e H AR 18 I £0 D) B 3 K42 4 A
% B RIS AL HR B

1 MRS 1A

L1 HEAKRIRER LR

SEH T 2019 4F 8 J 7R W UL A 1 K P BE 5T
JITVE 5T 5 25 AR 00 S M AT, S0 K Ry
22 M RRMEAK, GabiHdE . oHIRMPIEE,
IYBER 24 h UL EARAS . Bk 100 BB (R K 3.6~4.0
em, PR 0.9~1.1 g) @5 H A8 I a1 4)) 2 2 5%
THZE2mMEN PEMN, JFHHH A E AN
Wr st 4, PREFZK A AR S S T 5.0 mg/L,
24.5~27.7°C, pH 7.8~8.1. ¥ 3= WIA] % H 8:00 Al
14:00 43 9 BEMEAHRL 1 vk, B0 o0 4 f R T
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(1 3%~5%, VAB/INKAR haR I 6 . B R T R4
KT, oK [E BRI TS IR o 1 e B AL E
I 30 R4 kAT St SR B it S5, SRIUA Jin
A F KK R I, B E 10
(ER 41, LS) M 33(Fthdl, HS), 7ikEhE 22
() KSR K R X BRLH (C)o KRR 10 B 4 10
BT R[] 5 B 21 5 B B K AR (K 60 emx BE
35 emxHy 45 cm) 24 h i AR S, A 1EHL 3 B4
0 MS-222 iR, SYHGE R LN HZUE Tt ad
42304 A= W) RNAhold 20 S A7 [l =2, H7 [nl
SIS ARAE T —80 °C AR IR VKA 45 .

1.2 RNARE., XEMEMSEENF

i 5 B Trizol ¥ 43 Il 2 L 3 A4 (i 6
XL AIRER) WL 4140 5 RNA, 1% 355 b8 58 g
H, VKRS 0 RNA R B3 A 15 100 B i 75 A7 78 3 [
4] DNA 75 4%, 2k A Nanodrop 2000, Qubit 2.0
F1 Aglient 2100 J7 5K I RNA £ b 265 . Vi B2
SEAEME, KA HORREEA TAEY TR (1) el
FFRAE], SR NEBNext” Ultra™ RNA Library Prep
Kit 58 i, cDNA SCFERYA#E, 5&T Illumina HiSeq™
2500 i OE 4, L) Paired-end 150 bp UK S
FPRE A B XS 3 AR BEAT 3 S I IY

13 HREARIE. AEMERIR

i JH§ FastQC X I J 3R 45 14 J5L 4 2048 a6 47 5
VPG, F ] Trimmomatic™ X 43k #4787 Y1 J5
A B HER A S8R o 8] Trinity 2.4 it
XA BRI A S AT DEHE AN De novo 4135, fifi
FEAYF TGICL 2.1° 453 AY%% 7R (Transcripts) 2
TURIG, BERKER A FANE R Unigene, i1
Bowtie 2 H P A RCEU R Lok 2 PF 42 B 15 19
Unigene I, F£4t11 Mapping 15 & . & ] NCBI %%
P& E T Blast+? T B4 (E-value<1x10~°) J Unigene
5 KOG(custers of orthologous groups of proteins) .
GO (gene ontology), COG (clusters of orthologous
groups of proteins), NR (NCBI non-redundant pro-
tein sequences). PFAM (protein family), NT (NCBI
nucleotide sequences). Swiss-Prot (a manually anno-
tated and reviewed protein sequence database) . KEGG
(Kyoto encyclopedia of genes and genomes) % £ >
Bt PEEAT HEXT, 3RA% 5 45 %€ 1Y Unigene E A
SRR S L AT A 3 AR D RETE
RPN
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14 ERRIEEER GO & E & M KEGG
BREESH

fdi FHl DESeq 2 443 P K il 2 S5 3% 36 S
DEGs(differentially expressed genes), )37 HE 3 ik
SRR AT, B O value<0.05 H2E54%
H |fold change|>2 5 hy i 1 A5 E ,  FR AT HE & 18] 19
7R FIRFHE ., 4 DEGs 5 CDD, KOG, COG,
NR., NT. PFAM. Swissprot #l TrTEMBL %5 % $i
E AT L%, FELL E-value < 10° N B{H, i M
Blast 2 1 GO T B 45 2R e 2 4 WT {5 19 GO
R, it KAAS(KEGG automatic annotation server)
AR % 22 S RE AT KEGG 38 i & 5401, LA
5 2 S A 3 S e (1) A ) 2 T e G 2

1.5 L EIENHEXEEFF qQRT-PCR ¥ 1E

Sy TN 3 A4S A R S I v R A OC Y 22 R
FIRFEN, BEVLER T 6 MERRIRFEN, (#
H Primer Premier 6.0 X {F0Y %11 514), HhAT
AW TR (1) Bh A RS 6 G 8L, #4758
¢t 5E it PCR B1IE

i F Promega /7] ImProm-11"™ Reverse Transc-
ription System {877 &0KF AL RNA 54 5% 5 hl cDNA,
DL e S = ) AR . LA B-actin oA N 2 3 [
(EM54: B-actin-F 5'- AAGACTCCATACCGA
GGAAAGA-3', [In5|#¥: B-actin-R 5'-TGAG
CAGGAAATGGGCACT-3"), fii jf] TaKaRa /A 7]
SYBR" Premix Ex Tag™ (TliRNase H Plus) i 7] & ,
1E Step One PULS %! (ABI, USA) #¢ 5 7€ & PCR X
L TR IR T . EVARTR 25 pL 1Y SO AR R
Fii B 10 £i%5 5 () cDNA #E 4z 2.0 uL, SYBR Premix

®1 BEAERANFHEER

Ex Taq(2x)12.5 uL, IEJZ 61514145 0.5 uL, RNase-
Free ddH,0 9.5 pL. W FEJF: 95°C30s, 95°C
5s, 60°C30s, 40 MEH; )5 1 55~95 °C il
VEle it 2 f 20 AR S A B BRI B AR 3 0,
R H] 278 o i B A X R A i, AAC=AC,
(test)—AC,(control), H: H1 AC,(test)=C(test, target)—
C/(test, reference), AC/(control)= C/(control, target)—

C/(control, reference),

2 4R

2.1 NMFEHIE. DenovoBEFMINGEEE TR

T A W ¥ (sequencing by synthesis,
SBS) $ A&, i Jf] Ilumina HiSeq™ 2500 7 18 & ]
JP 6 AT R SR o AR A (HS), IkEh A
(LS) Fxf B 20 (C) 433k 4% 737, 5.72 1 6.11 GB
It Bt L UE S o3 AR B 2y 5.27. 4.87 FI
5.53 GB I Clean reads, #HC#0#E T I 1% SRA %k
5 JHE (& 5 SAMNI15963199, SAMN15963200,
SAMN15963201), HAK{5 QWL 3% 1. fdf JH Trin-
ity B HEAT De novo 255, 43 A4S 91 667 5%
SRR, 2 RIUREPHEAE] 61 601 4% Unigenes
(% 2), 4> 3 1E CDD (conserved domain database,
17995 />, 29.21%). KOG (16451 1>, 26.71%). NR
(34 646 1~, 56.24%), NT (45130, 73.26%). PFAM
(13 930, 22.61%). Swiss-Prot (27 569, 44.75%).
TrEMBL (European molecular biology laboratory
nucleotide sequence database, 33 946, 55.11%). GO
(30 888, 50.14%) fll KEGG (2 542, 4.13%) ¥ %
PSR RE, HoA A 562 4% Unigenes 78 r & )4

=|
©

i

Tab.1 Information of transcriptomic reads of each sample

FEA F R4l (HS) fik#h4l (LS) XHEAL (C)
samples high salinity group low salinity group control group
JEIREA  raw reads 49 158 278 38 158 758 40732 610

JRUEHH:/bp  raw bases
HREK  clean reads

HAEIE/bp  clean base

B REFELL /%  clean bases ratio 9435
¥ /bp  average read length 113.67
Q30BRILELL /% Q30 bases ratio 93.80
GCHHFELL#/%  GC bases ratio 50.57

7373 741 700

46 379 598

5272138 031

5723 813 700 6109 891 500

36 130 844 38715 820

4 874 249 496 5530276 773

94.69 95.05
134.91 142.84
93.62 93.79
50.99 50.20
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F2 JHALWHRLERSEI

Tab. 2 Statistics for the assembly of three experimental groups

eS| #H 2K/ I /b
RN P [5./0p
=500 =1 000
category number op bp N30 N9o total length average length
LR transcript 91 667 47392 30393 2085 390 98 642 848 1076.1
FEP]  unigene 61 601 25457 14 380 1621 297 51200974 831.17

NS0/ NOO” % B K B P AR MR BN, BN FAMKE, BIA/NTEK50% / 90% M PHEE SR AR 1K B

Notes: N50 or N90 is computed by sorting all contigs from largest to smallest and by determining the minimum set of contigs whose sizes total 50% or

90% of the entire genome

BB rh I B R . NIRRT,
VAR A ) 2 5 3R GA DN 5 LA iR 3 R A AL
£ 223 4~ DEGs, Hr i 41 5% 4 (HS vs. C
FLS vs. C) Z[A] (4 25 5 AH BT P A 38 2H 22 1]
(HS vs. LS) EH K,

TPM(transcripts per million) 1t 3¢ 4 H J7 reads
ok [ T SR AR reads B, AT T R 3L A
(9 FH XT R 35 B, BB 8 X S5 PR K B RN R B
rps AL AL ], o138 G A [A] — 2 PR 7R A [R) A
AR IR F A2 70T, DS FRILE logy(TPM)
RYAEFR, ARV AR, A XN &
AL PO €/ RN a5 < o w1 32 1
ORAE . DU EL 75% ., PE 50%. T P4
#25% Fide/MA) L IFEZ I, DLW S i s
49 X5F R PE R A3 A5 08 4 HORE BE (181 1), AR R0,
LS 2H 22 5 ik [A 3 3k 7K P AR 8 T % BR 241 W 40 g
Ko RBERSPGRITEIRERY, KNFHREILA
4608 4~ (HS vs. C 22304, LSvs. C 13774, HS
vs. LS 1001 ) 22 5 BE A i, 44554 (HS vs. C

15 + 1 i
! i
10 t
g st _
e & !
=
_10 L
C HS LS
2H 5
groups

E1 TRLEEAZEREFRRIEKEHLR
Fig. 1 Comparison of DEGs expression levels in

different treatment groups
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1959 4. LSvs. C2447 4~
FEHRT I,

22 REPBTERFEERER GO F KEGG
BE&

GO E s & — 1> 1 R Ak 1) 55 K D Be A i 43
KRR, #H GO Yitig it F Mk E Mgt @ 25
SERIBFERAITH W EE LY EYIEE . MR HEE
25 RIBEFHATT GO BEE/T, 61601 5% Uni-
genes LA 30 888 5574 B T GO WyReiERE, (N
A Unigenes & 1 19 50.14%, X 83 K 43 51 & 4
FEY R A T O hE 3 AN A R
o, o, 2 M A3 2 T R A L L 2 2
I DR N SE 7/ B 0 AR UL RO D S & e
FE T 1 28 5 FEEAL TG 1 D) BEAH G ) Unigene £t H
%, WMPERIE RGP (morphogen activity) J7 Al
AR 2 S RIREREGE R D, L24. NER
RIXENM GO FEE S M AME KA, HSvs C
FULS vs C 19 41 35 76 240 it Jo 77 1 5 2 i e 5 HS
vs LS 20 W75 #MABOE H 2 7R Hi 35 K19 Rich Factor
6, FWiz GO K HEEBRERA; 13 HHATE
LM BE . ML AP DR A3 o 40 AP AR S5 Dy T A
A (K 2).

PL KEGG U id A2 5ot % Ak 4, %o 22 5%
FIk B KEGG Y& £ 45 Rk 025, IR
JUART 53 A A6 56 (4 7 25338451 Pathway 4% H Hh 22
SHENEEM R EMN, DSFEAFEFESN2ES
eSS N RS R S SO e S S
RWIR, H A LA 4 21 Unigenes X i &
Ao i MR . A B R BAR . miE(E R
b PRAE BRACHS 4 K&, 33 AW, Hrp, W
AN 5 XA Z E, 5155 % 5 A O
i S TR o AP (1= A = I 3 A = el [ 611 S W 4 S 1
xZ UL, iz 5o mARa s L . b,
M KEGG & H Kk F , MAPK, Rapl. NF Fl
hedgehog %5 5B FE IR B 42, X LU(5 538
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54 d H, AR 2UMERR A X B A A UL PR A U SR 2 B0 R 653

1 — 31 F _ gEgA 43 f == BEHHA
3 N BEHH 2 M. : signi num - X . signi num
5 . signi num Tr- . - 500 9 - - 100
T} . . 500 10 f. . - 1000 16 . + 200
91 . - 1000 33 | « 1500 46 I * 300
11 b © 15000 14 " . ¢ 2000 48 | .
13 L: qfa 34 |- qfd 20} . qfi
15 L. ° qvalue 36 | . qvalue 21 [ . . |q value
171 .- 100 38 L~ 1.00 51 [ - 1.00
19 | 8 | 171 o 27 [ |
21 L . ) 0.75 40 L . T 0.75 29 N ) 0.75
23 1 - ' 050 24 |Hoso 54
2l . ol 6 [ 0.50
27 f- 025 26 - 025 58 L - : 0.25
20 L . ] P 28 |- . i P 60 . —H N,

0.25 0.50 0.75 0.25 0.50 0.75 02 04 06 0.8

RN T RN T RN T
enrichment factor enrichment factor enrichment factor
(a) (b) (©)

B2 E5REEENGOEENTTHAE

(@) MR vs. XTIRAL, (b) K ER 4L vs. KT IEAL, (o) mrEh 4l vs. IR ER 4L, 1. GO: 1905369-P4 ik EE 2 &4, 2. GO: 1905368-Ik By & 44, 3. GO:
1903561-f 4h % i, 4. GO: 1901575-F HLY 4 MR AR L AR, 5. GO: 1901564- L&Ak & AR L2, 6. GO: 0072376-8% H Ji ¥ ii% 2% Bk
7. GO: 0070062-f{i M4, 8. GO: 0061135-P9 K EE i 5% 1, 9. GO: 0061 134-[k B ¥ 3% P, 10. GO: 0044444-4H i J5i & 4>»  11. GO: 0044429-
RAEFR 4, 12, GO: 0044421-H SM X B4, 13. GO: 0044248-2H i /3 fRAR WL 72, 14. GO: 0043292-U 4 45 4, 15. GO: 00432302 ffd 41 4
M12%, 16. GO: 0030414~k B0 57175 £, 17. GO: 0030016-LJFE £F 4k, 18. GO: 0022624-2 FHBFIEE A4, 19. GO: 0009056-73 AR i i 72,
20. GO: 0006959-1A ¥ % B B, 21. GO: 0006957-#MA i . B 4Ri&%, 22. GO: 0006956-#MA BTG, 23. GO: 0006508-5 ([ i /K fift, 24. GO:
0005838-4K [ B§ /K I 15 . 7, 25. GO: 0005739-£8 ki fk, 26. GO: 0005737-4H L J5i, 27. GO: 0005615-4H iy 4h ] fi2, 28. GO: 0005576-M1 41X,
29. GO: 0004866- P4 Jik g i 7175 £, 30. GO: 0000502-25 F Ff & 244, 31. GO: 1990904-1% ¥l % A &4, 32. GO: 004449-Y 4 4T 4k
HB4y, 33. GO: 0044424-4H i 4h 3B 3, 34. GO: 0043227-fE 45 A 4l i 2%, 35. GO: 0032991-F R &4, 36. GO: 0031975-#; [, 37. GO:
0031967-2H 1 #% JEL, 38. GO: 0031966-2% Fi {4 i, 39. GO: 0030017-LJE - 475, 40. GO: 0019866-4H i 2% N L, 41. GO: 0005743-2% Fi 14 4
JBE, 42. GO: 0005740-2% K #4455, 43. GO: 2000257- 1 JiT Wil 2L BE YR 15, 44. GO: 0072562- 1ML ¥ UKL, 45. GO: 0030247-% ¥ 45 4,
46. GO: 0019724-B 40 /v 5 %, 47: GO: 0017171-22 5 BR /K A GG 1, 48. GO: 0016064~ £ BR 25 (1 A 3 [ e 8 | Bi, 49, GO: 0008236~
2 FRR A KEE G M, 50. GO: 0006958-%MMA MG . £ MLig /%, 51. GO: 0006955-% B N 2, 52. GO: 0006952-i fl % %8, 53. GO: 0004857-fff
HIFNE M, 54. GO: 0004252-22 Z FR 74 P9 K i 3 14, 55. GO: 0003823-FiJF 45 45 56. GO: 0002526-2 P 49 K B, 57. GO: 0002455-7/F 31
GaREERE AT AR S S, 58. GO: 0002449-3k EL4H LA 5 4k, 59. GO: 0002252-Fu s 2Nt F2,  60. GO: 000187 1-45 45485, 61. GO:
0001848-#M A &5 &

Fig.2 GO enrichment scatters of the DEGs

(a) HS vs. C, (b) LS vs. C, (c) HS vs. LS, 1. GO: 1905369-endopeptidase complex, 2. GO: 1905368-peptidase complex, 3. GO: 1903561-extracellular
vesicle, 4. GO: 1901575-organic substance catabolic process, 5. GO: 1901564-organonitrogen compound metabolic process, 6. GO: 0072376-protein
activation cascade, 7. GO: 0070062-extracellular exosome, 8. GO: 0061135-endopeptidase regulator activity, 9. GO: 0061134-peptidase regulator activity,
10. GO: 0044444-cytoplasmic part, 11. GO: 0044429-mitochondrial part, 12. GO: 0044421-extracellular region part, 13. GO: 0044248-cellular catabolic
process, 14. GO: 0043292-contractile fiber, 15. GO: 0043230-extracellular organelle, 16. GO: 0030414-peptidase inhibitor activity, 17. GO: 0030016-
myofibril, 18. GO: 0022624-proteasome accessory complex, 19. GO: 0009056-catabolic process, 20. GO: 0006959-humoral immune response, 21. GO:
0006957-complement activation, alternative pathway, 22. GO: 0006956-complement activation, 23. GO: 0006508-proteolysis, 24. GO: 0005838-protea-
some regulatory particle, 25. GO: 0005739-mitochondrion, 26. GO: 0005737-cytoplasm, 27. GO: 0005615-extracellular space, 28. GO: 0005576-extra-
cellular region, 29. GO: 0004866-endopeptidase inhibitor activity, 30. GO: 0000502-proteasome complex, 31. GO: 1990904-ribonucleoprotein complex,
32. GO: 004449-contractile fiber part, 33. GO: 0044424-intracellular part, 34. GO: 0043227-membrane-bounded organelle, 35. GO: 0032991-protein-
containing complex, 36. GO: 0031975-envelope, 37. GO: 0031967-organelle envelope, 38. GO: 0031966-mitochondrial membrane, 39. GO: 0030017-
sarcomere, 40. GO: 0019866-organelle inner membrane, 41. GO: 0005743-mitochondrial inner membrane, 42. GO: 0005740-mitochondrial envelope,
43.G0:2000257-regulation of protein activation cascade, 44. GO: 0072562-blood microparticle, 45. GO: 003024 7-polysaccharide binding, 46. GO: 0019724-
B cell mediated immunity, 47: GO: 0017171-serine hydrolase activity, 48. GO: 0016064-immunoglobulin mediated immune response, 49. GO: 0008236-
serine-type peptidase activity, 50. GO: 0006958-complement activation, classical pathway, 51. GO: 0006955-immune response, 52. GO: 0006952-
defense response, 53. GO: 0004857-enzyme inhibitor activity, 54. GO: 0004252-serine-type endopeptidase activity, 55. GO: 0003823-antigen binding,
56. GO: 0002526-acute inflammatory response, 57. GO: 0002455-humoral immune response mediated by circulating immunoglobulin, 58. GO: 0002449-
lymphocyte mediated immunity, 59. GO: 0002252-immune effector process, 60. GO: 0001871-binding pattern, 61. GO: 0001848-complement binding
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ZH5 T2, SBEERETEA—
TE AR S

23 BTYBEMBETHEFEXEER

i L 6F B A A G Y B 25 AR R AL
HATTR e, KB IA 21 M EEEFRE K
BT BEWA, Hb 10N B 11 AR
T KA E N EREEREIRRET BED
b, KN 14 LR ER L 27 DIEN T, B
PRI Tl aE 2] 0 3 25 S5 3Rk JE IR B SR JE 6 AT A T
LRGN F 15 A5 2 7l T A S R (3R 3), X
1 4~ ] (TRINITY DN12918 ¢0 gl) 16 i 41 th %
IRFAA L o 14 4359 5 B R ) 36 2k b 34 i 2
Hr, A4 L 1043 EFIH, XX
—ARINEEM R EERN T T 2 YR ER

5 B PCR B IE, A b4l SRR Rk
Pt B ZIERAE NT B iRl FXYD12
(FXYD domain-containing ion transport regulator 12)
S A, TEmERA P R B 6 B TR s IRk
PRI 35 25 S 3Rk, i 4 MR B, 2 AR
N FEARFR AR I 10 B s R TR 3
2RIk, Hip 4 IR B, 6 DT

24 RN EE PCR

PN T 2 S5 6 3 245 2R TP BE ML B i 6 2% 25
RIKWF RN, 90 E 8 PCR A X & &
A I 0 2H S X A B R R IR AL, RS
B A M R EAT LU, A5 B AY JE N 30k i
A4 R 5 G A i R 3 — 2, IEsK
TR SR A SR BT SR (8 3),

®3 REERFENBFEERXEE

Tab.3 Significantly differentially expressed related genes on ion channels

b4 (HS)

fRERAL (LS)

RS high salinity group low salinity group TR
gene ID R XA AR AR xR A H annotation
up/down log,(fold change) up/down log,(fold change)
TRINITY _DN16810_c0 g2 e 1.145 sl 1.122 B mE i EA
ion channel regulatory protein
TRINITY DN17809 ¢2 gl T -1.195 T -1.384 SRR MR 1 H B T
ATP-gated cation channel
TRINITY DN18319 ¢5 gl i —1.247 N i -1.336 2 FLEE 1 B 2 il
polycystin cation channel
TRINITY_DN19120_¢2 g6 T -1.018 T -1.097 P, AR P B 5 a1
voltage-dependent anion channel 1
TRINITY _DN17668 ¢2 gl T -1.249 T -1.222 T B 52 A% FL AV B 285 - i 1
transient receptor potential cation channel
TRINITY DN18606 ¢2 gl T -1.980 T -1.771 HL AR A BT B T 2
voltage-dependent anion channel 2
TRINITY DN19042_c4 g6 S| 1.178 S| 1.123 BB IE
K" channel
TRINITY _DN17894 ¢2 g2 A 5.037 sl 4.380 F 4 P 5 T v
voltage-gated calcium channel activity
TRINITY _DN18240 c4 gl i 1.945 i 1.352 BT A
ion channel binding
TRINITY DN12942 ¢0 gl T -1.618 T -1.692 I
ion channel activity
TRINITY_DN12918_c0_gl T -1.696 S| 3.230 B
ion channel activity
TRINITY _DN14528 ¢0 gl T -1.803 T -3.156 B TEIE
ion channel activity
TRINITY DN18945 ¢3 g4 T -2.115 T -2.417 P 1] B Tl v
voltage-gated ion channel activity
TRINITY DN18609 ¢2 gl T -2.323 T -2.322 5 B I T S P
Ca”" channel activity
TRINITY _DN18656_c11_g2 T -3.001 i -3.033 A FEmEE

CI channel activity
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Fig. 3 Comparative analysis of DEGs by
qRT-PCR and transcriptome

(a) high salinity group, (b) low salinity group, 1. TRINITY
DN13955_c0_gl gene, 2. TRINITY DN17393_c2_g3 gene, 3. TRINITY _
DN16894 c3_g4 gene, 4. TRINITY DN17965_c0_g4 gene, 5. TRINITY _
DN23523_c0_g1 gene, 6. TRINITY DN15840_c0_gl gene

3 Wi
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(RN SR S N E Ny RN N e
2B RIRAE O . B L L, TERER
ST, H A B I 0 5 S A 2% S BRI R kK P
M TR EmMR, S8 FmEmCen k. T
PR E WY L2 TR hH . MR IR
(EDSNEI N RIS I N G ey o N T
RN AE R BB R T H AR RE RN R, AT 1
BUAE K B W) e AR I AR o ) 40 K 7Y I
(Gadus morhua)®™ F#bHT A1 BE£fL (Epinephelus coio-
ides)™ TEARER FE AR AF R M H0E 26 . A RKRAEY
A R & T RARMEK . Hik, EF RIS
G, REFZREHN TARKYS M, 2
KRB A — A E 5w,

GO Uik & 4, HS vs. CHI LS vs. C 41 7E
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5 [ VR SC D B - Rich Factor fHf K, 2 11
AR 18 32 AR T2 I figk 200 T AN 5 2 1) 52 3 9 1
AR BT, X — 4 2 JE A AT T OB 0 Ak A
IR SEBLRY Y, R B SR U R TR —
ol PR AR B30, A N 9 ) Bl T RE 2l
SRR BT, LA SE Ao B A A R
I (& 27 24. GO). GO Zfigsr2, 4 T Uing
RERYGEEFMEALTE T A2 WL, X
HAUE (Charybdis japonica)™ . B w58k (Pseudopleu-
ronectes yokohamae)'™ F1 W5 8L 4R 77 tili (Takifugu obs-
curus)™ GEIE A W) BE VR AL A ST R B
AN TR ER B 3 R 22 e R A I g 32 R AR AR A
WA HE T, A, GOTIREE E£45 R B, HS
vs C Fll LS vs C 21 75 20 i S5 7 1 {2 35 ' 4 fy ik [
Bt 2%, JF H 3 H 58 a4 Ml A4 53 (L Ak
BEUL AL WA A X ER ) A W
(F 2 3.GO., 7. GO Al 12. GO), Hi#E 541
WA G, Ja 5 A0 M AMBOAH G, I £h 5 nT RE
WU T IX SRR Y2 A e, SR RS T 40 Y
AN IREE , 75 A WA LA KT I A 1 5

HS vs. LS 47 2 M 90F I i 45 H 290 e 3%
w AR (1812 1R 56. GO), 2 MEAAE e v 3 5 LLAH
M e 3, R AR BUE T MR
Bl o WA, PR g B ER A 1 e v A 31
FEE (B 2% 20. GO), A WF5EH4UT 8 (Onco-
rhynchus mykiss) IR /KB BRI E )5, K
BURF S TR R Bl B AR g S R
MAMA R G H LGOS M BOG LR, A AR
AT R A B T A, O 2 R SR BRI
B A LA Gk, ABFFEH, HS vs. LS H7E
55 %o 9% AH ¢ B9 A B0 J7 T Rich Factorfi 5z 5
(%12 iy 21, GO), #MATLTE Y 3 SR AR 2
WBETHMESTNSE, BT aE s
XSRS, T RS, B, R
i 2 AR Ak 2 5 80k 8 6% (Paralichthys olivaceus)
I P BRI 1V T S LA S AMA A T C3 AR
SR N T s, A, A SR,
R B OIS T i Wi Je (Syngnathus typhle) 535
20 Y ) G BRI M, AR B IR AR T SE Wi e
e 922 200 JH0 185 B 0 B 95 Ak TR 2 38 A TE R 05 SR 1
TRARES R W B AR A i S s D g A 2 I
W, PURRI AR Z AR R LTI TS S,
T 3 B8 7% Ak i ek 52 el S ML B 1Y 2 25 1 i 2 i
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YERT, HomM: £ %52 AMP Fl ATP 1Y Fb i 4550,
HS vs. C F1 LS vs. C Bi ¥ 7E MAPK {5 53 %
AE AL AR A A A R RN T R ) R
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T MAPK {55538 H 16 M .

0 B A DG AT R, S
SR B R R TR s gL, A
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Transcriptome analysis of Nibea japonica under acute salinity stress

MENG Wei, XU Kaida, LIZhenhua, SHIHuilai, ZHOU Yongdong !

(Marine Fishery Research Institute of Zhejiang Province,
Key Laboratory of Sustainable Utilization of Technology Research for Fisheries Resources of Zhejiang Province,
Scientific Observing and Experimental Station of Fishery Resources for Key Fishing Grounds,
Ministry of Agriculture and Rural Affairs, Zhoushan 316021, China)

Abstract: Salinity is an important environmental factor that affects the physiological activities of fish. In order to
investigate the changes of gene expression level in Nibea japonica, an economic marine fish treated by acute salin-
ity stress, the transcriptomes of muscle tissues under different salinity conditions were sequenced based on the Illu-
mina HiSeq™ 2500 high-throughput sequencing platform and the data were analyzed by bioinformatics tools in
this study. A total of 46 379 598 (5.27 Gb), 36 130 844 (4.87 Gb) and 38 715 820 (5.53 Gb) clean reads were
obtained in the high salinity group (HS), the low salinity group (LS) and the control group (C), respectively.
91 667 transcripts were assembled and 61601 unigenes were spliced after removing redundancy. Compared with
the control group, 2 230 and 1 377 differential expression genes (DEGs) were up-regulated, while 1 959 and 2 447
DEGs were down-regulated in the high salinity group and the low salinity group, respectively. Six DEGs were ran-
domly selected for quantitative real-time PCR (qRT-PCR), and the results were consistent with the RNA-seq. 21
and 41 ion channel genes were obtained from all significant DEGs in high salinity group and low salinity group,
respectively. Fourteen of 15 shared genes showed the same trend. By contrast, 6 and 10 ion transporter genes were
acquired from the significant DEGs of two groups. The results of GO functional enrichment showed that the DEGs
were significantly enriched in proteasome and complement activation, and KEGG pathway enrichment suggested
that the DEGs were enriched in binding, catalytic activity, signal transduction and catabolism. The results indic-
ated that the salinity adaptation of N. japonica is a complex process involving multiple tissues and genes. Besides
the change of ion channels and ion transporters, the change of salinity also affects the protein degradation and
immune system. The findings will provide important references for further study on the regulation mechanism of
salinity adaptation and breeding of N. japonica.
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