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WME KA EE PCR AN A #HZ e T & 6 8 & & % #F (Scophthalmus maximus) 47 #
Ji . #8 % 1E 3L R (PRL) 3 B f7 Na'-K'-ATPase ol 7 #f 3£ Ky KR E3ATHRM . DR JE 30 A T4,
hE 5. 10, 40 £n 50 K ERAHTHEE M. ERET, WHEEARHAR T RL, BHE
FtyxkEEA AL A B4R E, B4 PRL, Na'-K'-ATPase ol EFE Wk K&, A#E 50 F0
SEUT, M aENEKERABERREEMAS,; B4R PRLEFNEKAE, £HEZ S50 M
S AMT, M E K S A K, T Na'-K'-ATPase ol 3 K kik B MK 44T (3
FESEHRELRN, EHRLAETGEE SOMEREK ENLRREABTHNENESE ERAR T,
ARERGFAEREENHEER MEREN AR, AHERNRAENZALEATERREZS,
HM*ARHBERT 1, EEART, £1040BEHTEN, FAERNRAGZEARNEREA,
Y PRL EF W R K EEINFFETHE)&HE A, Na'-K-ATPase al 2 FE kKB BN TR FH)
Y, BWAEENAX REE N AE, FFEEY, PRLEAIH Na/K'-ATP Be iF w9 1E A, W
A Ja h e o F R B ALE A R R E K

Kigia

hESERE S917.4 SCEkERIEAD A

K ZZ 61 (Scophthalmus  maxi mus) & Ji 7= F K
VPRI A S B 1 (128, AR AE 1240 $h VL I
REBF R A, LR BRTEER BEAR 2 5 KRB h AR 77
(425, 2002), R T KR ER ARk,
RATAT A B S A 082 PR AL, I i 4251
JE DR ) e TR R AR B 1A, DT 38 2138 3% He P-4 1Y)

KZ4F; L& PCR; PRL # R ; Na'-K'-ATPase ol £ ; 3h /% ikt
XEHS  2095-9869(2017)06-0032-09

R (Burel et al, 1996), 4K, 756 ks
B R ATHLE BT H 5835 . AT 2B @ I8y
AIRIFSE , 4 I\ i RS A 22 % HL G 40 i T8 A5 281k

5 B8 22 55395 33 VR 1 3% B Na'™-K'-ATPase (197 P Al
SR T R A A A b TR AR, 20065 B RRSE,
2014; FRELLE, 2012; BGHAE, 2015), IRAEI T4 F
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KRR ST CRIAE, 2011), 177 DA 4377 ThI 8 7R K25 6
B R L DA HROE

7 & (Prolactin, PRL)F1 Na'-K'-ATase /F A £k &
WA OGN EEIREEE R, 523 [ N bk iR 2 23
B . EARGE(2012)FEWF 5T 12 (Cyprinus carpio var.
Jian)fEFL K FL NI &, PRL 7E @ Z DB BT
aEMALHAGRIE . BHET, CHRIE T4 L 6H(Sparus
aurata) (Laiz-Carrion et al, 2009). @t #i( T 7 %,
2012) . 41 fig %5 J7 fifi (Takifugu rubripes)(Lee et al,
2006) . “Ffi§(Rhabdosargus sarba)(Kwong et al, 2008) .,
#; 4> ffi(Per ca flavescens)(Lynn et al, 2007). Je % %4k
ffi(Tilapia nilotica)(Shepherd et al, 1999) . &b £7 5 111
(Epinephelus coioides)(Zhang et al, 2004) . fif
(Acanthopagrus schlegelii)(Chang et al, 2007). =&
75 % A fi (Oreochromis mossambicus)(Breves et al,
2011). 4 ffi(Carassius auratus)(Imaoka et al, 2000) .
KP4 P fi(Salmo salar)(Agiistsson et al, 2003), 5 124
Ji§ ff1(Schizthorax prenanti)(Li et al, 2011)% 1A PRL
FE R P 91 S LR AN [R) 6 B A EE N 1 R IR AR (B 5Y o

TR O £ B S N A R P R R L AR
U F KO B i 8 1 G40 B N Na'-K'-ATPase
mRNA )RR e =, B P A3 0 5 S 40 M i ny 3
i &% 68 Na* #hHE R IE H(McCormick, 2001).  H i,
EL 438 T 5 D 1 (Barchydanio rerio var)(Rajarao et al,
2001) . K% % % 4k fi (Sarotherodon melanotheron)
(Hwang et al, 1998) . W i (Oncorhynchus mykiss)
(Richards et al, 2003). KPEHEE(D cotta et al, 1996)
S ) Na'-K'-ATPase ol FEFFES], IFHIFH T A
[FI#FPIEI A Na'-K'-ATPase ol & [K 192 FelR 7 51 e
FARST

55 %W, PRL 5 Na'-K'-ATPase > fE3E A
B H 2 A ek, Hidr, PRL 7B HESI Y B
AZ M AR, M7 2R b 2R 2 AR
AR Na'-K'-ATPase {if PR W42 1l 3238 1% R I K,
DIYET A958R S T F-ffif(Li et al, 2011), ) £h
0125 PV K BRI R A B, AL 2240 W 1 i ) ik
il G AN A /N ] Na™-K'-ATPase TG M, Jgi/0 il
XF Na™. ClURYHE S (BRIE M5, 2001), L, 5%
AN TR ER BE 25 R ) 18 3 DXL A A B AR R AR L R 56
AL, XRS5 3 R 0 4y AL A A
PYHLEE SC, MRS A HE . R, AAF5Ek
FHSEIT 9 E i PCR A, KA [A] 58 B2 2608 A
[AJ£H 4179 PRL Al Na'-K'-ATPase al BifhIfEIE A Y
FikiE Mk, %% Na'-K'-ATPase ol . PRL FE[H 75 K

ES 8 i Ripors iDL (S e e i OR RER (T
ASY O RS2 6 (Y iR 8 P TS SR AR 2R, O K32
Bt TARFT R I S B A

1 #REFE
1.1 SRIEHH

S R B2y 1 A AR A A B R IR A R
AT, A N (10.14£0.29) em (n=300)4 filt HEM A
BRI 7 2 A, 25 BB/, K 160 L, RAE
IKFERFRI, FRAARIK IS IRk o FRAEAIKER
FEAE 30+100F BRADHER L, 429198 % 50.5, 1041,
30+1, 40+1 Fl 501 3X 5 D#hRE, MR 3 A E
ST, v R R RIMIRER BE oy AR K (FR L 30+1) 51
KR EOR AR EC T AL, B RAGIK R 90%., FT2d it 7
HURIRE . SERIFIR)S 5. 12, 24, 53, 102 h 43
WORE , BRI 4 R fh, 4545 £ 70 B IREE A A 412,
R A 10 f5RFH RNA (A7 T, 4 CEfE— B 1%,
P A-20°C KA I IRAT , 7 [0 S 40 2 AT 580

1.2 = RNA $2EUK cDNA X FEHE

B RNA AJIRIUZIR R RNA X7 & (RNA prep
pure Tissue Kit, KAR)IEAT, FUISHE KA RNA )
afi g, ANV AL ST . RNA JRIR S
F-80CH-AFE. HU 1 pg & RNA, H Quant Reverse
Transcriptase 3% % S iff (TIANscript RT Kit, KH), %
TR VLI 455 B cDNA $—4E, —20°CH~-1F

1.3 AWK ER PCR Kl

SRt i PCR A& At RAR A (e R
i BRZN ] i) SuperReal PreMix Plus(SYBR Green); 5Z
¢t E B PCR SO R AT iR SCAE R R
H] 4 P2 FTC-3000P Real-Time Quantitative Thermal
Cycler . #2#}& GenBank 1 K & ff1 (Barchydanio rerio var)
PRL J¥%1, A Primer 5.0 %11 PRL 2 5[4, Na™-K'-
ATPase ol JEPH 951951 XIS (2012) (3% 1), BIK
Z26F B-actin FEF NS, WA ERNL A HE A
A RA R A H Oligo6.0 K555 #1145, BLASTX
SRS | YR S E— . Ay oilks il PRL Al Na'-
K'-ATPase ol F&H7E4 42109 mRNA MXRiAE
1E 96 FLM % A LI F A % . 2xSuperReal PreMix Plus
10 pl, 50xROX Reference Dye 0.4 pl, RNase-Free
ddH,0 7.4 pl. 51%) F F151# R 4% 0.6 ul, cDNA £l
1 ul. PCR JZRZFM 95°C 15 min, 95°C 10s, 60°C
30s, 40 MEH; HIGLE 55-95 CHIVERfFih4k .
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#& 1 PRL # Na'-K*-ATPase alqPCR 3|4#1F%!
(XI=E, 2012)

Primers of PRL and Na*-K"-ATPase o1 in

quantitative PCR (Liu et al, 2012)

5% % % Primer name JF%1 Primer sequence(5'—3")
PRL-F GTCCTCGTCACCATAAGCAT
PRL-R ACACATCTGGGACCCTCTTC
Na"™-K"™-ATPase alF GTGGGCCGATTTGATCATTTGC
Na'-K*-ATPase alR CCTGGGCTGCGTCGAATGATAAG
B-actin F GTAGGTGATGAAGCCCAGAGCA
B-actin R CTGGGTCATCTTCTCCCTGT

1.4 HIESH

FIFH M %5 http: // blast.ncbi.nlm.nih.gov/Blast
Y blastN Fl blastX T HIEATRIEFEHF LR, 7ELRUE
PIERCR IR T, B SR T B A 2 A Rk
SAFTRI 272 3, ACt=Ct(target)—Ct(reference), h
Rl IR A S R R R TR 274 ik, AACE=
ACt(test)~ACt(control), H:H', ACt(test)=Ct(test, target)—
Ct(test, reference), ACt(control)=Ct(control, target) —
Ct(control, reference) (Schmittgen et al, 2000), %5 %
FH- 2 {8 47 i 22 (Mean+SD) /R o F Excel #4184 7
YRR . B SPSS19.0 GE it H /1 K & J7 22 7 B
(One—way ANOVA) X Duncan Kz 3o X 8 #1740 1127
I3HT(P<0.05 N IKF), FHRHE RS- XUk
T T R MG 56 (Pearson correlation), ) K7 #4
B RS HA MM, Pearson REHKR AN
PACEICER)

i=1

JZ(& =X (i -y’
i=1 i=1

Tab.1

Ny =

2 #R

2.1 ELEMEX PRL mRNA RixH &N

PLRZZSE B-actin HHSEH, 2062 & PCR K
Mfz . B8 PRL mRNA ROFEXT AR, IR 30 4
P XTI, ERBE 5. 10, 40 F1 50 As2uhdH, 4750
PEOHT o 455 W7, PRL mRNA 76l . S 4 ik,
EZH AUFN A ZH 21 PRL mRNA [AERNT Rk 5, 765 Eh
AT, FEEREE A TS IR ZEARER b
WM, BEEREE A FRAR R PR, Hrp, 1IE%
ERPE A T e ak e f i HL 22 5 8 3 (P<0.01)(F 1),

FRE FSL R 25 0L, PeH T 7E8E | fmiE 2 A48t
PRL mRNA ik 22 5k i 25 1) 2 MR BE (50 1 5)
TE Rt ] BRI 43T . SR BoR, B4R LR

50 FNERRE 5 PR AR v e 25, BESEGA (A] E K

PRL mRNA HREZEFEIGRANESE, HES
12 /NI R B AR (TR 2) 5 i FE SR 50 FEREE 5 &4 F
A4, 7ESZE AN PRL mRNA (3651 5 9
Set I E b kAR, I HITE SR TS 24 /N
A 3k B W (E (] 3)
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Different letters represented significant differences between
groups (P<0.05), the same as below
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Fig.3 The mRNA expression of PRL in the intestine
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2.2 ihEmMBEXT Na'™-K*-ATPase al mRNA B 80[H

PIREZEHE B-actin NS I, 9L & PCR K
M7 . B8 Na'™-K'-ATPase ol mRNA BYAHXT Tk T,
VIERBEE 30 £t oxt A A v 8 o0 o S5 R WK,
Na'-K'-ATPase o.l mRNA 7E 7 FE ¥4 ik o el
ZUrhig L Rk e . ARER B A AR, BEEREE
P T (SRR Z2 TS S BN S, fEIE R SR
(o) s, 25 W (P<0.01); BELHZI %L A
Tk mAe s . AR E M AT, BEER B T (K
BRI REAR A, Horb, 7EEREE 10 Wi, 22
SR 5 (P<0.01)(E 4),

25r
EQ: ® fl7 Intesine
';UME%Z.O- 1 Gill I
oM g —~
7} o3
SRz o5l
EX 88 I
TE &E
Y STor E
sBEY :
E320.5—
“a =
0 o | N N
5 10 30 40 50
#hPF Salinity

[l 4 Na'-K'-ATPase ol mRNA f£fi7 . 1 93R 5
Fig.4 The mRNA expression of Na'-K'-ATPase ol
in the gill and intestine

MR HE S a6 25 R, % BT Na'-K'- ATPase ol
mRNA 756 | Ji7 38 P 2 217 36 35 22 Sk 35 i
Wediti 8 B (50 A1 S)FF SIS ] AL 00, ELAARL,
ME . |KEEGEEE S, AL F M Na'-
K'-ATPase ol mRNA Ffifa %4 B E 28 k; &
GhEE so)ha e, KEEHEEE 4! Na™-K'-ATPase al
mRNA FiR7KFRR 2 el 5 38 i B e 34, 5
16 24 h Wik BAEMEF mRNA Fik/KFBE HiF
(P<0.05)(& 5); £h1F 50 MELE 5 WA F Ry ind 8
B AR R AR T Ra B, 7EFRIA 24 h mRNA Fik &k
PR, HJ5 3 P (P<0.05)/(&] 6).

<30 . .
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EREES
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Fig.5 The mRNA expression of Na'-K'-ATPase a1 in the gill
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Fig.6 The mRNA expression of Na'-K'-ATPase a1
in the intestine

23 MHEREREMETHHEEER

AFEELEMMNE 12 hy 24 h #1153 h &4 F, PRL
H1 Na™-K™-ATPase ol WifjdkF 77 24141+ mRNA %
ARSI AL, BILLIE 3 ER BE (B0 M XT IR, Fifi
FH LT R o PR R I ) mRNA ik 4R 2
FEAGEE(E 7); PIRRIERTE 3 AN R] A A A 5E R AL
A3 0.999. 0.992 Fil 1, TEAHRMER B3 (P<0.01),
TESRH AU, DUIE R R (30) X IR, 3 AN ) SRy
Na"-K'-ATPase al B mRNA EiAEMHEERENT =
SRR, WEIETHEERIRK B, 1 PRL
mRNA Rk 2T FEEHE 8); —HRERAE
LB FEBUE IR BN EREETE 1040 X[H] P, 4 PRL
B mRNA FiEE 2T B, Na'-K -ATPase ol
) mRNA Rk 2 TFREEE, 1YY PRL /) mRNA
Tk 2T Y, Na'™-K -ATPase ol ) mRNA
TR AR LTS, MTEEREE 5 ML 50 ik
Ui e S5 E T RS S AN AT, PRL mRNA Rk i
ALK Na™-K™-ATPase ol mRNA BRI FILE;
PR IEIAE 3 B[] 55 0 A 56 R 500453 01 -0.864
-0.742, -0.945, HAHICHEA B3 (P>0.05),

R ARFEEMBERETRE, YKAE T
LR R AR AR, () AT S R P i 2 1)
Na', Cl', W TRBEBIERTVH . fEERSREEH, &
YA R B D HAA RIS s FERERAEE T, &
41 i i 2 AR B B 22 HL IR o SN ) 3 e 4 4
Uike, ‘& SREE IR 1 B okah i BB A AR R
AR BB R A, T REAEQOI) AR E T %
4 £ (O.niloticusx S.melanotheron F,) A [a]2H 41
NKCCla %K mRNA ik & k1770 Hr R | 612 27
WS AR =B E R T R i EEAEH . Pisam 45
(1993) W58 K B, T SHEFL R 5 19 % A il b o S8 40
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2 (1)(9) 12 h Na*-K*-ATPase ol .§ 1.0 24 h Na"-K*-ATPase al £1.0 53 h Na*-K*-ATPase al
IH 608+ —I12hPRL 5 8 0.8 [—24 h PRL I 8 g} —s3nPRL
K 807 X & aa
#® 206 ® 506 #® 0.6
7 <05 =< rZ
#‘5%8% %%0,4 E%OA
) < Eoo S Eo2
£ s 10 30 40 s0 FE 775 30 30 40 50 g 0 5 10 30 40 50
A #hJF Salinity ~ £hPF Salinity ~ +hPF Salinity
K7 RREEHE . AREELEE 444 F PRL 5 Na™-K'-ATPase o.l mRNA £+ K ik 48 1k
Fig.7 The variations in the mRNA expression of PRL and Na'-K*-ATPase al in the intestine under
different salinities at different time
=] + W+
é 12 h Na*-K*-ATPase ol 225 24 h Na™-K*-ATPase al § 53 h Na-K*-ATPase al
g 3 —12hPRL 05 § 50l — 24hPRL Z _
B L2 Qe i £1.6 53hPRL
R Sog K815 ﬁ%l.z
R B2 10 £ <08
° <
% g 0 1 h % 2 0 L 1 L h ° 0 1 L 1 h
g 5 10 30 40 50 kS 5 10 30 40 50 2 5 10 30 40 50
i ERFF Salinity ] ERFF Salinity R ¥ Salinity
& ~ &
B8 AN[EIEFE] . AFEERE S F T PRL 5 Nat-K'-ATPase ol mRNA 7E i 35751k
Fig. 8 The variations in the mRNA expression of PRL and Na'-K'-ATPase a1 in the gill under
different salinities at different time
FARFRAZ N IF B T — 28/ B AN, It RN mRNA FEPIRMEH U A Rk, X5 EARE(2012)1

BIRYBIE A . KRS T (Na ) 384 i) R 2L 7
AN Na™, CUE R R, Bif &8k sh il Na™, CI,
I AERE7K RN ER -7 1) E2 2245 B (Hirose et al, 2003),
PR B DR R SE AR TS 22 Na'-K ' -ATPase.

#EFLE PRL J& i W IR A i o3 s i — o
HEZ IR 2 (Kelly et al, 2001), HAE 207 -1 AN
BT AN IR A BEAER R 25 5 18 15
4 (Bole-Feysot et al, 1998), PRL /& Farmer ££(1977)
T 5 DR B A A 43 2 ok . Na'™-K'-ATPase MR
Na-K &, Hfio. pFIEA K, ol IR ALY 3
i Na'-K'-ATPase of:H4tD, ollVFEAFAE 4 Fle] T
A ARl o2, o3 Fload, Hd, al B7E& R
LURT AR, E— YRR Na© | KRR E KB 15
JE B % 3 M (Lingrel et al, 2007), Z&WF-4(2007)
WFFERBT, PRL 1T LAREAR I X K Rk iy i 1 DL K
Na'-K'-ATPase A6 PE, MM/ XT Na™. CIUHIZKEY
WO s 7EMRKEFREE T, PRL FRARER 28 pHE &, 14
iz v SR A K A B BUEE o R AS [R) E6 B 360 R SR AR
ZH241rh PRL il Na'-K'-ATPase Wi 3t A (1 3% , X T
IR ZE BB R P AL A B w2 R X

3.1 PRL EFE &k B iiE Bl e R

K SEiE 58 6 1 PCR F AR KR ZE 840 £1 )iz F1
£ PRL mRNA [k & TR0, 255 78 PRL

FF 5T 45 B AR L . Agustsson 55(2003 )% A P4 VR ik Vg 7K
NRFFE &I, PRL SR (1% %3k it I 5 46 B 1) T v 2R3k
W LT, XA LRI A2, B MARER
(5)FNIEH R EEG0) Ay FH it #H, PRL mRNA [ AH X}
TR BBWTHE . A5 Laiz-Carrion 25(2009)%f 4x 3k
5 (Sparus auratus) 7 = £ £ (38) . £k B (12) Ff
(6)3 FhEh 44 F 1Y PRL mRNA Fik K P57 45 5
R RMES . PFRAEM, MFHLENTHE, PRL
mRNA [ X R IR KB Wi REAIK . 3 1] A5 R 32
R AR ER B KRB D AR A VI R . KEEHE
AESRNB BRI RE ), AR IROKE N i AR B R
FERBEAR, #E AR E Fi, T E ST
AR BRI L RN, AT S HE S
b N E A FLE B kD X Nat, CI
HE S R TTIRE R R BB RS 2L E A 48 i i 3L
B A b B X B RK 1998 B R R 1 B8 1A

3.2 Na'-K*-ATPase a1 £ E XF£h B 8 /4 i iz

K9t E B PCR F ARG K ZE 640 11 iz Fn
il Na™-K™-ATPase ol mRNA fFEi5 B U740,
ZE R R, Na™-K'-ATPase a1 F& K AEP R 2 rp 54
ik o MIREEEREE R AR AL, HUARLEHLN T 38 N AN
FUIR 5T PN A, A P R A e Y 3 A (an
Na'-K'-ATPase o)l i F& 3k & 1448 bR 7 15 ALAAR 20
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MiBBE R . TEARDFFEREIAL0h, DIER SR GB0) N
XFHE, Na'™-K"-ATPase ol mRNA F{) 3¢ 351 Bifi 5 35 B2 )
T el TR, YWRIET S GRS, R §E
ETE R IE N R, BT RS, S A EEN
BTHEARN, ATHHSZWE T, i Na'-K'-
ATPase 1% 1% FFF, DLRAT LT oo & B 7k
JE, HEVA, MEDRERRK, EAAKNNEF
R T B0 1 I e 1= T R N 2 0 N A D
Na'-K'-ATPase {fith TR, FifiE+h 5 it — L REAK,

HEAR P 21 SURE A, N B LA RS
T MK AR s 7, L Na™-K'-ATPase %P
B,

AR AR o, EERAEE 50 F S MmN
Na'- K™-ATPase a1l mRNA i [a] 5 5 T 5 5 AR 5
JE TSRk, E B X PR £k B B 0 i Rk BE S
Na'-K"-ATPase i PE0RIZIT; 5, 10 Bl &5 5 R[]
B TFFE FIIE K, Na'-K'-ATPase 1% VEZ WAL, BT
B LA R G008 i RS AT RGE AR LR S SRR
RBE R ATE N, 20 B P 3 R 38 8 1A 45 R Gt Bt 5 34
2 00 Bk 28 U 1P A5 (2006) X T i £ (Oryzias
latipes) i IF 5T & B, Na'-K'-ATPase oK ikw A
ZER AR, X S AR ELEE 5 T A EE L2
Na'-K'-ATPase ol mRNA [k & Bl a8 HH
AR & A — B, 1 Romao %5(2001) I\ Ak
B 2K 1 22 Na™-K'-ATPase II% 1 TG B &5, H
8 X} ] i £11 (Takifugu sp.) BYBIF5E & B, £k B X il 22
Na'-K"-ATPase i JJH & MEZM . X 0] BE& A
KRB IE R RE I A U] . ARBFAE A & B,
TEERFE 50 A #EZH 20 Na™-K-ATPase ol mRNA (13
T f Bt ] B] 52 SRR T v B R A SRR e S AR
FEMa oI, KEEFEATEE Na-K ZHEH Na' |, Eit
K", KBy k20K B, Fra6 f5 3 40 i 2% K™ E N i 7
B Na-K W 7 O Rran M e 25, 16 i 40 it o
Na'™-K'- ATPase ol FEFFIAH L,

33 MMERERENETHHEEER

ARBFFE KB, TEMHZLZIH PRL Ml Na'-K'-ATPase
al mRNA [ 2R AF7EM i 3 (P<0.0 ) B [RVE T,
FhILRTE IE W Eh R Rk i H2E R ok, b
8 5 T v TR A I VP A S DR 1 3 58 o D A R A AU
Fkass, TR A IIOK s FE W E AR, T
GRS SN RN R (RN IR AN 37 Y S S
WEER ARk o (HAEHEAL S, W Rh 3 R A0 kA7 6
S Ve E R 25 (P>0.05) B FS B AR T, TEELEE N
10-40 X[y, 4 PRL mRNA 723k 2 0 F 5 i 34

A, Na™-K'-ATPase al mRNA BIERAFTEM TR
oM PRL mRNA [k &8 2 TG,
Na'-K'-ATPase al mRNA )R A BEH LI FTF#aH
P 2 WL 5 D S i 0 55— T B R, SRR AR Akt
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Effects of Salinity Stress on the mRNA Expression of PRL and
Na'-K*-ATPase a1 of Turbot (Scophthalmus maximus)

CUI Wenxiao'?, MA Aijun'*", HUANG Zhihui'?, SUN Zhibin'?, LIU Zhifeng'?,

XIA Dandan'”, TANG Qizheng'?, YANG Zhi*, QU Jiangbo*

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Qingdao Key Laboratory for Marine
Fish Breeding and Biotechnology; Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao
266071; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 3. Laboratory for Marine
Biology and Biotechnology, Qingdao National Laboratory for Marine Science and Technology, Qingdao  266071;

4. Yantai Tianyuan Aquatic Limited Corporation, Yantai 264003)

Abstract Turbot (Scophthal mus maximus) is an economically important species extensively cultured
in China. In this study, we exerted acute salinity stress on turbot to identify their response in the
expression of certain genes including prolactin (PRL) and Na'-K'-ATPase ol in the intestine and gill.
Relative mRNA expression of PRL and Na'-K'-ATPase a1 in four salinity groups (salinity 5, 10, 40, 50)
and a control group (salinity 30) were tested using quantitative real-time PCR. Sampling of the control
group conducted at 5 h, 12 h, 24 h, 53 h, and 102 h. Data analysis demonstrated that the two genes
expressed in all tissues in a spatio and time specific pattern. Over the time, the relative mRNA expression
of intestinal PRL and Na'-K"-ATPase a1 firstly increased and then decreased under the stress of salinity 5
and 50. The expression of PRL mRNA in the gill firstly increased and then decreased under salinity 50;
under the same salinity, the expression of Na'-K'-ATPase .l mRNA showed a reversed pattern which
was a decrease followed by an increase. Compared to the control group, the mRNA expression of
Na'-K'-ATPase ol in the gill did not change significantly under salinity 5. In the intestine, the mRNA
expression of the two genes were highly synergic, and they both firstly increased and decreased along
with the increase of salinity, and the correlation coefficient was close to 1. However, there was an obvious
antagonistic effect between the two genes in the gill under salinities 10 to 40. When the expression of PRL
rose/fell, the expression of Na'-K'-ATPase a1 declined/rose, and the correlation coefficient was negative.
This confirmed that PRL could inhibit the Na™-K'-ATPase activity. Our study provided theoretical
information in the turbot gene regulation mechanism in response to salinity stress.

Key words  Turbot Scophthalmus maximus; Quantitative real-time PCR; PRL; Na'-K'-ATPase al;
Salinity stress
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