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BE SR I FANA 24 h, 38 5T Label-free 2 Sk HEAT 2R [ T4 2% 40 A7, TR A8 P45 30 28 B 3Lt 3 787 4 IR
BAHSHFBAIR AR EERED 4N RBHA 5S4 KR, B3 EE2ZFEN 314, Mgl
Ratio > +/ -2, H P <0.05, Xf2:%3FREHEHBTT Gene Ontology (GO) TR, GO & 4L 4317 LA e 88 1 i 3R
i, If Pk T S A E AL BB AL M A A A OGRS R I BTIEAT T mRNA JKCE B S AR, DS I
FE HKE T i SR AN B B T P AR L . 25 R B ARB A  , ANA-E 2R 06 2R A =2 B R
HAaUFEMEER a4A 5 UEEA B 8 JIBRE H-11 LUK type 1 cytoskeletal 18-like, M B HHF 22 7 B
FWE AR Z N MM BT L, AR RRE A . FHEN RS RIS B R T NS &
JE , 2 ST BRI I K et 2 26 200 B B B 1 I I8 TR, 3 o7 200 B TR 285 P9 152 5 T e 2 I T, Al ik 1 2
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TR E D VR ) 2 BE 4. MELODIE' 4% ]
A 2E A T 2k Ui fa ( Pangasmnodon
hypophthalmus ) 4 & B JL 1ij J5 1 B JIE 25 1 % 3k
o

4 ( Scatophagus argus ) VER—Fp ) Ehk

#E, BRIETN 52— JU N I Eh R e 8l . ATy
W I R 5505 0 50 0 4 ek £ B 400 L 4% %) 400 i
A, AN IR 2, A0 i 1A BB 5 el - B4 i
00, 51 AR P R SIS 37 I8 15 A DGR R AR B
RS ARG ik — A i K 1 T4
o B A E A N AR AR B, TR AT
G A LIS 375 R BT B A

U BPRS ik

1.1 SKIe##

AR (40.0 £ 5.0) gl F ) AR HIL
et S Rk R IR TR =R OK [ L
H25 R (27 £ 2) CIRGEH, G4 —
UCFARIR, it | IBCZH 2T P R A IR R
1.2 BERAMIERRE. RiSLE

el 3 AN [R5 37 Tk 1 15 37 4k, 2951 2 300

mOsmol/L( 458 % 3535 ) (150 mOsmol/L(fE&“{éji%
F235) L K 600 mOsmol/L( BB 5738)
[] SRS RAS IN ddH, O B IR F s LL{RjJH
JCRH AN NaCl 5 0E ) = 25 1 1, IR B B Tk
(R2E <2.0 mOsmol/L) , f )5 & 1535 K I 41
I ARG 4 117 (fetal bovine serum,FBS) , {fi FBS
ZIRIE N 20% %

H— RS R4 n 4 B A, il il Js Jo i B4R
I 140, F & A5 400 U XUBL e e, 21
RGN IR YERE LA 2 EAUTIE R W
A 15 mL & .04 . A 10 mL 0. 25%
Trypsin-EDTA ,28 °C JH 1k 30 min 501 A 3 mL
20% FBS 11 L15 3% 3% 3 (300 mOsmol/L) SR E]
ko FH 200 H ik 8 40 e, 20 i 2 = il R0 10
min, 1 000 r/min, B0 55 Fio j]l]/\S mL 20%
FBS/400 U X4t L15 K3 A B4 iy, #2702
MR, 28 CHEFR , 155 4

75 em’ B‘Jéﬂﬁlﬁ’ﬂin?‘?ﬁﬁiﬁ?‘?'%ﬁﬁéﬁiﬁﬁ,5{%{
Aoy B ANBYL R B, B4l 3 AN EY
ST YLK E 90% B, 4 ) $ AH B B 3k
55, WIS SR 24 b JE  USCER AR, F A SRR B
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THEEF 0B, JE B RNA ] T 52 98t &
1 ( Real-time quantitative PCR,RT-qPCR) 43#7,
1.3 EHREUE SDS-PAGE SR ik

A0 A 150 mL SDT &M, Bb K it 15
min, & 5 min 7EJR ¥ 4% EARY — K, B AL H
(100 W, TAE 10 s, [a]&K 10 s, E¥ 10 %) ,12 000

g B0 30 min, VG . BCA AT H e .

TFMERL AL 20 pg AR, 401 A S x |
REGEWR, Wh KA S min, 14 000 g B5.0> 10 min, ff
Bl %, 64T SDS-PAGE HLUK 5 , #H47 7% Dyl 5o i
et R o
1.4 ZEAREREH

BRI 200 g 3 H T, 200 INA AR 25
Wi, fiff 2 284k 20 100 mmol/L, # /K ¥ 5 min
J5, IR A 200 mL UA buffer, # A 30
kd PR B0, IR EG 14 000 g, 15 min, 5§
WA TRES 1WA 100 mL TAA ,600 r/min
PE7% 1 min, 2 156G 30 min J5, 2.0 14 000 ¢,10
min; JiI A 100 mL UA buffer, .0> 14 000 g, 10
min, LA B E G 2 ;A 100 mL NH,HCO,
buffer, B.0> 14 000 g,10 min, }ATREE 2 ;0
A 40 mL Trypsin buffer,600 r/min 7% 1 min 7,
37 CHEE 16 ~ 18 h KRR BH B .OE, &
> 14 000 g,10 min, W £E €K , C18-SD Extraction
Disk Cartridge JiEhAbBH, 3G HE 0Dy, iE 5 o
1.5 LC-MS/MS ¥ Maxquant JE£Ric2 547

FeE A R 2 g B AT LC-MS/
MS 73 87, B A FF b 2R AR 1 IR, SR 98 T i
HPLC & #H &£ 48 EASY-nLC1000 #4740 55, H 4
I OEAE JEAT 20 B W O 400 nL/min; il A
%%%Qﬁi ERORAR 3 53 25 )5 T Q-Exactive JiT

4% ( Thermo Finnigan, it 4, 35 [{ ) #:47 IR 1% 70

*ﬁ LC-MS/MS J5ilf U5 A Maxquant A (it
A5 1.3.0.5) HEAT A PR, BEATARARIC E T
B4 %2 & Uniprot_Eupercaria_200194_20160826.
fasta
1.6 RNA i2H{.cDNA & & RT- qPCR

{#i F Trizol Reagent $2 B 40 Mo AL 5 & RNA
FHBRNE B 1 VKRS T RNA (%) 52 3 Pk, Nanodrop
ND-2000 %f RNA ¥ E #4705 ,1. 0 mg RNA f
Bz, Lh Oligo d (T) 16 fE N4 k51, &
cDNA, -20 CH-7FE#EH .
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%1 RT-qPCR 5|#
Tab.1 Primer used for RT-qPCR

EIE7 R GlLyedl PRI RN/ bp
Primer name Primer sequence (5'-3") Product size
arfl-F GACAAAATCAGGCCGCTGTG 197
arfl-R GCAGCATTCATAGCGTTGGG
fn-F CTCGATTCACCAGTTGCCCT 143
fn-R AGTCTCTCATCCTTGGCCCT
aldob-F TCGGCATCAAGGTGGACAAA 199
aldob-R AGGACATTGGCGTTCTCTGC
ndrgl -F GTGCTGAGGGATGGATGGAC 144
ndrgl -R AGATGTGGTGGCGGTATGTT
plod2-F CCTCAAACTCCTGCGCCTAT 151
plod2-R CTCCCTTCCACGTTTCTCCC
p4ha2-F TTCCTGGGACACCCTGTCAA 181
p4ha2-R ACCGGAGGAGAGCTTTAGCA
myosin-11-F ~ GCCCACCTCCACTAAATCCA 124
myosin-11-R~ GATGATGCAGCGGACGAAGT
dnaja2-F CTGTGCGGTTTCCAGATGAC 130
dnaja2-R TTCTGTATTGCGGCATTCCCT
coxVIb-F CAACACCAATCAAACCCGCA 137
coxVIb-R TATTGGGGCAGAGGCTTTTGT
rbm8a-F GTGGAGGGCTGGATCTTGTT 149
rbm8a-R ACCAGTGCGTATCCCTTGAG
B-actin-F TAGTCTGTGAGGTCACGG 151
B-actin-R CTGTGCTGTCCCTGTATG

{#iF§ ABI Prism 7500 ( Applied Biosystems, [H
G IR TR, SEE) HEAT RT-qPCR A, By FH 3
&/ TaKaRa SYBR Premix Ex Taq II (TaKaRa, H
A) o PRIERE I BUMRE HANM AR o AL
VIb( cytochrome ¢ oxidase subunit VIb,COX VIb) ,
dna] # /K 7L 4 A2 (dnaJ homolog subfamily A
member 2, DNAJA2) ,N-myc F#FiRTT & H 1 (N-

myc downstream regulated 1,NDRG-1) , JJLER K -
11 ( myosin-11) ; E B 4 . £ % & & (fibronectin,
FN) , W R IR - B S ) T8 1 (ADP-
ribosylation factor-like protein 1, ARF1 ) , #i & 1% 75
1k B ( procollagen-lysine,
dioxygenase 2, PLOD2 ), fifi & Bt4-72 1k i o2
(prolyl 4-hydroxylase subunit alpha-2,P4AHA2) , i
4il B (fructose-bisphosphatealdolase B, ALDOB) ,
IR 45 A 5 7 2 B 8 A ( RNA-binding protein
8A,RBM8A) . LI B-actin f: WS, Al E
5 (£ 1) #47 RT-qPCR, W (R & 2 (10
mL) :SYBR Premix Ex Taq I (2 x )5 mL, I~}
51497 (10 pmol ) 45 0.2 mL,ROX I (50 x )0.2
mL, cDNA 54 1 mL, FI7K#h % 10 mL, — 2532
WEARFFAIT : (1)95 C, FiAE 4 30 55 (2)95 CA
55,60 °CiE & 30 s, PCR [z i 40 ME¥F; A
2SR HEAT A AT, AR RT-qPCR I 1
PEAA] ER A, A 2 A E 3 W,
SPSS 16. 0 ZEit /A7 Bcdha 4

2 4

2.1 ERREFBRGO HEEFRREEN

PP AR AL T A AN i 2 A
i3 label-free 5 F 2 ARG E] T 3 787 M
FUST, o ARB 4L S 4 2 4 A 3 14 A B3
ZESEA, MBS FEB A B 31 A~ RF
2ZR3HEH(Ratio > +/ -2.0,P<0.05) (F£2
*3)o

2-oxoglutarate  5-

x2 REAFHERER
Tab.2 The differential proteins in hypo-group

EH%S EHAE p FZERATE
Protein ID Proteins name P-value Fold change
AOA060DCP7 follistatin-related protein 0.0119 2.08
AOAOF8BIKS glycine dehydrogenase ( decarboxylating) mitochondrial 0.042 1 2.84
AOAOF8BWLI Transferrin receptor 1 0.000 007 2.66
C3KH65 cytochrome ¢ oxidase subunit VIb isoform 1 0.004 2 0.24
GOT332 peroxiredoxin-1 0.001 6 2.72
G3NDS5 adenylylcyclase-associated 1 0.020 2 2.45
G3PIHI tubulin beta chain 0.003 6 2.2
G3QBX9 leucine—tRNA cytoplasmic 0.001 4 2.14
H2RKZ6 tubulin alpha4 A chain 0.008 3 2.08
Q4S8F7 dnaJ homolog subfamily A member 2 0.003 2 2.05
H2TNG4 N-myc downstream regulated 1 0.000 0 4.54
H2UD86 uridinephosphorylase 1 0.000 6 2.35
Q4S7R9 myosin-11 0.001 8 2.67
Q45Y70 type I cytoskeletal 18 0.004 5 2.05
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®3 BREHAPHERER
Tab.3 The differential proteins in hyper-group

SRR ERA P Z SR
Protein ID Proteins name P-value Fold change
AOAOF8AM34 fibronectin 0.000 2 0.25
AOAOF8AMM7 Matrix-remodeling-associated protein 7 0.007 8 0.41
AOAOF8ANB6 lysosomal alpha-mannosidase 0.000 1 0.5
AOAOF8B7ES collagen alpha-1(1I) chain 0.000 0 0.08
AOAOF8CCA4 ADP-ribosylation factor-like protein 1 0.000 8 0.46
AOAOF8CI24 disulfide-isomerase A3 0.002 7 0.43
AOAOF8CXT8 procollagen-lysine ,2-oxoglutarate 5-dioxygenase 2 0.000 3 0.42
AOAQOF8DI151 multidrug resistance-associated protein 4 0.013 4 2.61
AOAO0F8D302 collagen alpha-1( XII) chain 0.000 0 0.17
C3KH96 RNA-binding protein 8 A 0.010 0 2.11
E6ZHW3 collagen type I alpha 3 chain 0.000 0 0.02
F5BZRO adenylate kinase mitochondrial 0.011 8 2.12
G3NCL3 propionyl- carboxylase alpha mitochondrial 0.026 6 2.30
G3NGH7 collagen, type I, alpha 1b 0.000 0 0.18
G3NLY4 peptidyl-prolylcis-trans isomerase FKBP9 0.000 0 0.30
G3NTK4 collagen, type I, alpha 2 0.005 4 0.28
G3NUQ2 collagen, type XII alpha la 0.000 0 0.23
G3PB57 cysteine-rich 1 0.000 0 0.28
G3Q812 cytoskeleton-associated 4 0.039 7 0.35
G3QCH2 prolyl 4-hydroxylase subunit alpha-2 0.000 3 0.41
H2RKK7 prolyl 4-hydroxylase subunit alpha-2 0.000 2 0.36
H2RXEO collagen, type V, alpha 2a 0.000 2 0.13
Q4RNG3 prolyl 4-hydroxylase subunit alpha-1 0.001 5 0.46
H2T6ES fructose-bisphosphatealdolase B 0.034 4 2.22
H2TKD8 calponin-1 0.002 2 0.49
H2U841 lamin A/C 0.000 4 0.44
H2VE16 procollagen, type V, alpha 1 0.000 0 0.03
Q4RKGS5 collagen alpha-2 (1) chain 0.000 0 0.12
H3C6Q3 procollagen, type V, alpha 1 0.0222 0.16
H3CK32 reticulocalbin-3 0.000 2 0.34
H3DHUS8 peptidyl-prolylcis-trans isomerase FKBP9 0.001 6 0.49

FAEARE D VrE ARB G, 8%
WEAESE DGR RB S8, B4 3 M
Yy i i L a R KRS B, O RERIRT
FCE1) o BT LI 222 55 E R AT R
4o

iz H] Uniprot & F1%Hle 2 A1 GO Kdla 42, X i
FEREOIITIERMIIGE BT (K 2 FE 3) .,
GO TIfe el b, F2 2R a4E 3 25, 7000
70 i 4H K% ( Cellular component ) . 43 + I fE
( Molecular function) DA B A= ) 2% 3 #2 ( Biological
process) o TEARIBZH ML ZH 180 AH L ( cell) ™
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“Hi s (organelle) ™ [ Fo 9 f5e K, 73 F- T R,
“2f 4 (binding )” F1 “{# 1 1§ P ( catalytic
activity) " WIbR I I 2, Y B, B Rh 2
5“0 M3 #52 (cell process) ” A3, Hok R “ Bd]
255 (single-organism process) ” ; 5 15 2H 40 M 4H
BGX — 2 2R BT S R A R A 2
g3 (cell part) ™, 43 F IR bR N “ 4567 &
FI BT RER 3, HUO A TE PR, A= )7 i e
B R ORI M AR, L O B2 20k
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0.33
0

-0. 33 :

0. 87_ -1.

-1. 00 Sl
(a)

(b)

Bl ZERREESN
Fig.1 Clustering of proteins

(a)fRB 4 (150-1,150-2,150-3) 52435 40 (300-1,300-2,300-3 ) FLAs 34975 (b) B354 (600-1,600-2,600-3 ) 542958 41 L 45 1

A A

(a)Heat map analysis of hypo-osmotic group (150-1, 150-2, 150-3) compared with control group (300-1, 300-2, 300-3); (b)Heat map

analysis of hyper-osmotic group (600-1, 600-2, 600-3) compared with control group

= W% FE Biological process
= 5T IfiE Molecular function

2 s ffI4H A Cellular component "

2 12 80 3
B B 10 £35
B g 60 &
ﬂ °© ﬂh—i
a8 6 mg:
Mg 4 mg
s 20 +

2 B g

IS (]

£ 0 0 [
246802UBIBNRAULBR &

2 RBEREB GO EEER

Fig.2 GO functional annotation of hypo-osmotic
differential proteins
1. PAZHZH 3 FE single-organism process; 2. A% detoxification;
3. KB idHE developmental process; 4. {55 signaling; 5. Hli%
JZ Vi response to stimulus; 6. AffLidF2E cell process; 7. Hf% &
Gyt A2 immune system process; 8. A=W id FEE T regulation
of biological process; 9. £ 40 Mg 4= ¥ i & multicellular
organismal process; 10. 5 {i localization; 11. A i i 7
metabolic process; 12. A=4J24JHF5 biological regulation; 13. 4
M2 5 B9 20 2L A A )45 ) cellular component organization or
biogenesis; 14. Hi4E LG antioxidant activity; 15. 435516
151 molecular transducer activity; 16. £5#4 4311614 structural
molecule activity; 17. %3z % 14 transporter activity; 18. %4
binding; 19. k1% P catalytic activity; 20. Hi, T 2544 75 7
electron carrier activity; 21. # 7» 7 & &5 ¥ supramolecular
complex; 22. I fifi #§ organelle; 23. fX membrane; 24. 4 Jifg
cell; 25. K15 A %) macromolecular complex; 26. f4H 53
membrane part; 27. 4Mfigs2H4) organelle part; 28. 40 fifd2H 4>
cell part

= =M% F2 Biological process
= T IhEE Molecular function
= Qa4 Cellular component

£20 0o
3 L
] \O
1 & 15 0 =&
e 40 3%
I ° 10 0 Eg
NeE 20 T8
#E 5 ¥ 2
s 10 131
e )
£ 0 0 -

246810121416 18202 2426 B

B3 BEEREA GO TR
Fig.3 GO functional annotation of
hyper-osmotic proteins

1. SEAV localization; 2. % F i 2 developmental process; 3.
20 21 3 75 single-organism process; 4. £ 40 Jig A= ¥y i 1R
multicellular organismal process; 5. #l i F2 cellular process;
6. {55 signaling; 7. fCif 2 metabolic process; 8. A4t
FEVHY regulation of biological process; 9. Hill{#{ S response to
stimulus; 10. A4 53 19 20 2L A1 4 4 A i cellular component
organization or hiogenesis; 11. iz 3fj locomotion; 12. 4= #2%
45 biological regulation; 13. £5#4 43 F i ¥4 structural molecule
activity; 14. fE4LTEYE catalytic activity; 15. 454 binding; 16.
S FIRETH FT ¥ molecular function regulator; 17. %53z 3 4
transporter activity; 18. Jifi 7} [X 343 extracellular region part;
19. 4 4) cell part; 20. 40 #$415> organelle part; 21. f
41 [ ¥ membrane-enclosed lumen; 22. 4 fifi cell; 23. f&
membrane; 24. 4 ] #% organelle; 25. Jifi #p [X extracellular
region; 26. K1 & 44 macromolecular complex; 27. #4)
424 supramolecular complex; 28. iz /) membrane part
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2.2 RT-qPCR BiFEE £ S EHH mRNA 7k
E'Z

T SRR SO Y AR, PRt T 10
MRFEFEA KRB 4 4, @354l 6 1) M
PaCA 1B B SR AR 984T RT-PCR 20 #r
(114 M S5) o Pt F A iE A0 B 2R A G R

N-myc T¥f WHEHL

8 ndrg-1
8
HE 6 2 %2
Kog RNE
R
':,‘m4 .H%@
gww >
[ ']p—_(’-v—c
<:'T‘v;-<2 +
oL NN O~ .00 ==
m@%ﬁﬁ?ﬁm
naja.
B o B
%2315 l §§
e KE
E@‘: o
>21.0 >
Bow B
E=3 Ex
i <<
E o E]
0

expression level

o .
=) ol

=
Sl

expression level

H e S B G E B DGR A SR
F55. IRB4H 4 MEE mRNA LR85 8
HREEA—FG B AP 3 HEB mRNA
KPS HRBKFEAAE, BT faarfl F
plod2

MEREH-11
3. myosin—11
—T— B 300 nOsmol/L
2|
150 mOsmol/L
1 L
0
4 2 R AL EEV Ib
cax VIb
$ok
——
0

4 REHBEEERZHAM mRNA RiAKF

Fig.4 mRNA expression of significantly differential proteins in hypo-osmotic group

% 8 P <0.05, % « FR P<0.01, = % % R P<0.001, &5 A

Bars with * are P <0.05, * % are P<0.01, % % % are P <0.001, the same in fig. 5

—. BRERESEFEASA & B -4- %k Efa2 ] 33
B o I
=25 rbm8a B ° 1.5 p4ha2 .li"< ° 5 aldob ey
_@ﬁéi’ 4 *k %53 _@%g 4 [l 300 mOsmol/L
Rog 3 o ﬁinl-o Kog 3
w22 9 =2 ] s Hohok w2D 9 600 mOsmol/L
ESg | BRSO E=g |
ssc M T =5E sca NI T
=] _

- LR S S CBERECREEE T °  mmmmi
H‘q:c.) fn ﬁ‘q:mZ.O FrEAL H—qz?) 2.5 plod2

> > > 5.3
zy\'é ) ek %{»E ® 45 arfl ** %{»é 3920 ==
HE~ HE— - HE

1.

Kes KegLo Rogl®
®oa 1 R®=% 05 "aw 1.0
Ea3 - Ewg Exg05
=T 50 =T 5 0 =0 5 0
%M o [~=j==" [=f=clw)

(] =] () =] [}

BS SEAREESFZEBHN mRNA REKF

Fig.5 mRNA expression of significantly differential proteins in hyper-osmotic group

3 e
AW B H AR NCR R R EA RS
BBERTHRER, WRIESESB A5 X 415

FIMEREENEARIAR, ZREHK GO
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DHRETERE AN 5 5 70 Hr 45 2L Ul A T g s e A1 290 i
FEFRIEN B 12 He X B JRUAC 2 P S 1 4 i 45 4
A—TERIRI . FATTHEN B 20 X = 8 AR
BRI AR . ARSEERIER , 2= 5 E AR
AR, I HA RS T E
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He 25T < B SR A 1) 22 57 20 AT 861

Ko LEARMINE R FE 15 A8 A N, 200 i B 2R
SXRAEARNL AL . A B 2R A 2R,
HTEAMNAT A DI RE . X Se M A 4EH5 5
AILE R, IF A 6] 1) 40 B A5 , 76 40 i RS 2 40
ARy kR 3] T AR

REdHh 54 F 2R B % EREN
A type 1 cytoskeletal 18-like {45 & 1 a4A £%
(tubulin alpha<4A chain) {4 % H B % (tubulin
beta chain-like ) 1l 35 & H-11 ( myosin-11) , &
B E (wbulin) AR IE 822 R M 45 00 10
(microtubule ) 7.5 , {H A1 & —Fh R 5 158 L) Ab
(2R AR 45 A, 47 (0 f Sh RE A 3 2 1
TERAZ I P bulin 1) R IARERS B FAHLUE
B, JF HLAE R 1 B -l e h i ] 1 B AR
F, B4R, H s AR PR B OB 7 i 3 ( voltage-
dependent anion channel, VDAC) "' VDAC &4k
KLARSIMEE b FLEE F1 , H R ORI 5 7] £ 35
B F A ADP/ATP S2 03l . W9,
aB-tubulin —R{K ) C KimEHS VDAC 454,
il VDAC 3% M, DTS 21400 1 2ok 14 1L B
HAr g6 & ¢ AL EF ( cytochrome ¢ oxidase,
COX) b Bfi B F &', fE §% % % Jk fa
( Sarotherodon melanotheron ) WP I I} 55 22 1, IR
K KR YR 10 F1 45 d g, 88 vdac
HN/4R-ATP B (Na* /K" -ATPase al,nkaal ) .coxl
FEIRACTHR 25 T, T H VK e Rk K
AN HE R 3k KA B R R JRATTHY
#E W g 7N, tubulin alpha<4 A chain ., tubulin beta
chain-like isoform X1 i 3 F7,COX VIb & F
1,1 VDAC I NKAal JF¥A 25k, ik
I, IS WS , 40N B E TR TA B 3
JE , A0 AK , Bifs B R 0 98 5 400 it B ZRAH G AR
1B 2R 2 VR Sy 400 55 4% 200 i i =2 T PO A7 22
SR A Y B T T 4 Bk AN M AR AR
BARA T B B S B AE T 7RI 24 h
J& AN C AR S AT, e AU L B TR
15 55 A P Bl TP A

R b DR A [ AP
BEZESEAP,FN FE R E H (collagen ) #R 2
AP 3L 5 (extracellular matrix, ECM) 57 5 40 Jifg
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Differential proteins analysis for primary renal cells of Scatophagus argus
under different osmotic stresses

LIAN Ying, GUI Lang, ZHANG Junbin
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to study the osmoregularatory function of kidney in Scatophagus argus, primary renal cells
were treated with hyposmotic, isosmotic and hyperosmotic media for 24 h. The label-free quantitative method
was employed in proteomic analysis, and a total of 3,787 proteins were obtained by mass spectrometry.
Compared with isotonic group, 14 proteins were significantly expressed in the hypotonic group and 31 in the
hyperosmotic group, respectively ( Ratio > +/-2 and P < 0. 05). Differential expression profiles were
analyzed by Gene Ontology ( GO) annotations, enrichment analysis and clustering analysis. The proteins
associated with cytoskeleton, energy synthesis and protein binding were selected for quantitative detection at
mRNA level to confirm changes of renal cells at gene level and protein level. In hyposmotic group,
cytoskeleton-related proteins were up-expressed significantly, including tubulin alpha-4 A chain, tubulin beta
chain, myosin-11 and type I cytoskeletal 18-like. In the hyperosmotic group, significantly expressed proteins
were of extracellular matrix, such as fibronectin and collagen. Therefore, it is assumed that after hypo-osmotic
stimulation, intracellular osmotic pressure was higher than extracellular osmotic pressure, and the cells
expanded immediately, then expressed cytoskeleton related proteins in large quantities, thus affecting other
ion channels. Under hyper-osmotic stimulation, the cells were in a state of water loss and morphologic
contraction, which affected the adhesion between cells. However, the increase of fn and plod2 showed that
the cells were repairing the damaged protein. This study showed changes of protein expression after anisotonic
shocks of primary renal cells in Scatophagus argus and may provide references for further studies of
osmoregulation.

Key words: Scatophagus argus; primary renal cell; proteomics; label-free quantitation; osmoregulation
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