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(bR RUIBAK=FRRFEERLERE, Big  201306)

# ZE:oTORFSEXEIVAKATHNERAEERKRZ —. LB
BB IR ALMR, R T AR ERENES B EaERKRKZN,
PAJz mTOR i@ % T #9419 [} 7 p70s6k il 4ebpl f) mRNA 57 HKiAK
FARAK, 30 d FRFALS R B, EhBE G e B B Ak A K BAA B A
fEFH,0.15.20.25 #hfEF , e B Bk H ¥ E 34154 (0. 48 £0.13)
g/d.(0.31 £0.09)g/d.(0.14 £0.08) g/d.(0.09 £0.03) g/d, &t
PCR 7% ,p70s6k mRNA A} 335 it 6 & 5 B2 A6 BE FH = T R, 0 #h 3
HPRFEES, BES THMEFEH (P <0.05),25 3 B H&K;
4ebpl mRNA AHX} ik B FEE +h BEAR BETFH R T 9,0 ShBE 4 vh Rk i
BK2S HFEARS 0RFEHS 2SS EFHENEREZE (P<0.05),
Western blot Z55% {75 ,0 #h B4 o p70s6k 2 1 & i B & K F H A m £
BELH T 25 $hBE4  debpl BEHERBERTHAMEBEL (P <
0.05), ZREH, HEVRELNF nTOR F5EKS 5D T EA

MREA: ARZAAA
mTOR 5 5 i fE i 73 31 & A
TERAERMS T, Eid
%} mTOR {5 5 g% F iiF A ¥
¥ mRNA I HKFH £
BB BE T B
IR B 7 A B 7 A B
BRIV, PR R haxs
KRB B8 DY 43 T L
HRBLR MR T 18]
XEH: BB B AEM
H: 4K ; p70s6k ;4ebpl
HESES: So17

HAERAT,

mTOR ( mammalian target of rapamycin) J& &5
A% 2R (rapamycin) L E H, B H R/ Z AR
g, mTOR {55 @B E LRI R BB &
L EESIR T xR . EEmREN,
mTOR {5 5@ M2 — M HEH R F R E 5@ B, 78
KRB SRAE BTt B AR TR3E ), HAAIDE
It mTOR 2 [H cDNA J# 31 [ ¥ A 2 97% LU
B YRR AT R AR AL, R A T A
SMEKHAF BERULFAEENENFS, @
M55 15388 , 7618 19 40 B I T A 58 i o ok
SEVERIVERY . mTOR {5538 A 2 i T il
PINEZE T E H debpl il p70s6k SKLHH)
EHAZ B EE G N F 4E (eukaryotic translation
initiation factor, eif-de) %4547 [ 4ebpl 2 HHIFEH
TR T, 3250 FUE S RIB , mTOR BERR

RS HHA: 2014-03-12 f&E H#A: 2014-05-19

XERERAEE: A

f 4ebpl TFEHARTE, 515 eifde KRR, U7
i eif-de E5E 2 mRNA 5/ R g BRSS9 B, I\
TP W 25 H R P B PR 46 5 T p70s6k FIWERR
T B el B R ha s A o FESRMR R, B
F* mTOR 2 [N & S BUR IR A 41 fRTE S K9 46/ 5

HEFE 8 40 B b & B mTOR R 35 & 57 % 3%
Epli-nl

J& B B 4k . ( Oreochromis niloticus ) J&. ;= F3E
AR AP | TRHER S B0 0 5, I E O T 5
PSR FEM A Z — HEEM GBI E,
BV 58 3 A P N e ol 35 O A ) B A6 B, G AR
KtbaZa B mH™ ", RmmEEm, &
HhEAL RAKSEEAR. NS WRE R,
XA RS R K ZMWH N EERE , h

EEWME : BRI B AR R L TR G (CARS -49 —4B) 5 b i 8 PR 55 - & b 99 30 DR 2 K 7 3l 0 8 £ 3 b e 0
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25 PR fig R BE X A K VR F M N HE 4 L
il , 38 3o WLER A [R] 6 B 66 BE X mTOR {5 53@ B T
WV B F p70s6k . 4ebpl mRNA FI8E 7K 5
e AR R, W R B E T mTOR {5
S PEaLEK,

1 MRSk

1.1 ##

REZAEa R g g E R AL
JRBE PRI vl , 32 [B] SE 0 = T, 16 = IR K G 26
FEIRKEFE (60 cm x50 cm x40 cm) FH T 353E
—. HFE T 0.15.20.25 (YR EEH, BAH
ISE3NEE, gk A& AR, Y
3 RIER 5 B Jr vl HAg M BI1L, Ptk ad
BHELRAYARE, SHEREHRES
TEWRIK S I K SR e T . PNAL ) &% 30 B
BTG , B R R & MR K VL% 3k ) kL —
K, BRI RTEEIERY) , 8 FHK—IR, Sk HHk
173, A5 A SR A K A KR 22 ~28 C, AR
BkENS5.8~8.0mg/L, RAEE0.2~0.4
mg/L, FRIAERFFE A oA ELK#
MR E SiIE R E, RESR)E, S EH
HHEEHLE S B, BUE LA T - 80 CARIRA
o

Trizol ¥ H invitrogen; RT-PCR & 5| & RNA
PCR Kit( AMV) V3. 0, 32} 9 % 52 B RT-PCR i
% & PrimeScript" RT reagent Kit With gDNA
Eraser( perfect real time) ,SYBR® Primix EX Taq™
(Tl RNaseH Plus) 1 H £44) T (KiE) AR
/) ; Western blot actin,p70s6k —3i . —Hi 4 B 1#
TIEAY) TRA R s4ebpl —31, AL
FIRBEAYEARF R F E B3R A
LR HIVE DA f2 Western Blot #H5&iR55] % B Thermo;
HABR Bt at
1.2 ZHXEE PCR G
1.2.1 & RNA Fy$2EX

BURIRAR A LA, TR WM AR5+,
BB B 7K , 3% Trizol ( Invitrogen , USA ) 14 B 35
REUS RNA, A RNase free ddH,0 ¥ f# RNA ,2%
TR HRWEEE I Fi Dk G 0 58 4 1, R A B RNA YK
fg—t:" A260/Azsoo ﬁﬂ:%ﬁ?ﬂ 500 ng/pL EZJ:
-80 CI#-7#,

1.2.2 59WEit 56w
Z: & GenBank H1J¢ &' B JE f1 4ebpl \p70s6k .
B-actin ¢cDNA ¥ %1, i Primer premier 5.0 # 4%
HElGER D), A mAT A TE(E
) WA BRAFE B
*1 S|MFEIIRBNEE

Tab.1 Primer sequences and their annealing

temperatures
5149 BgF51(5' -3") Bk EE/C
B-actin F AGCAGATGTGGATCAGCAAGC 60
B-actin R TGAAGTTGTTGGGCGTTTGG 60
p70s6k F AGCGTGAACAAGGGAACAGAGC 60
p70s6k R TGACCCAGCGCCATTGAGAT 60
4ebpl F TGGGATGACTGGCAGGTTGG 59.5
4ebpl R GGAGGGACTCTGTTCAGCACG 59.5

1.2.3 ZkER PCR

%5—2%% cDNA 14 3% I8 PrimerScript" RT
reagent Kit With gDNA Eraser ( TaKaRa, Japan ) {4,
BIBEAT, LA S R BRI ER B2 O FOAE i I FE 92
JerE B AR e Hh 28, ) BRI A SYBR® Premix Ex
Taq( TaKaRa, Japan) #£47, #2844 95 C 10 min,
95 °C 15 s, 60 C 1 min,39 PMFEF, K5 fiF gh 246
W51y g R . [ B-actin fEHNSIEH
TN E B BE BT R 200 kgt PSS
11 SHATER R IT 225047 o
1.3 Western Blot 44
1.3.1 &

Pri 1 g JLNZHE, A 10 mL 25 HIRBUK,
HMAE B BEMHG], TKESIHRK, 0%1.5 mL
EP & ,4 CT,10 000 r/min B.(» 10 min, It
BEHRH, -20 CHRAF
1.3.2 FEHWKERNE

R HI BCA 00 % & H kB, BC B TR
FIF 2 000 wg/mL BSA FrifEsE H il FEARHE I £,
B 435125 2 000,1 500,1 000,750,500, 250,
12525 pg/mL, TAEW 200 pg 525 L A BSA
MmF R &7 37 CHM P E 30 min 5, F
Synergy H1 BIFGHR XK G(E 562 nm T ) & WO
o HEmERRERE SR BAER
1.3.3 Western Blot

60 pg BEBECH EHEZMER, THK
H 10 min, FCH] 10% K V(R RRBER ) : VOSURHE
WERE) =29: 1 pEMEREE . FZEE 80 V1E
JE, TR 120 V {5 E, ¥ T 5% KX (FAST
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SEMI-DRY BLOTTTER) ¥ & H % # 3| PVDF X
EVEER18 V. BUIEYREA L h E—HilE, —
YiF B EL 5] actin 1: 1 000,4ebpl 1 p70s6k 15
% 1: 500, & 5t %, ¥k H ., ] TBST ( Tris-HCI,
NaCl, Tween 20 JR7 ) Yeit G W5 & — 90, ¥ B LLB]
¥jJy 1:2 500, % F 2 h; FH TBST WG, A
Supersignal West Pico & Yt i 5] = i, Bio-Rad
ChemiDoc XRS % Ji& 5 & X 41 8 & A, 3 H
Quantity One &4 7341 5 Gt 70 #r 2% 27 L %6 B2,
SPSS 11.5 BATHRER I 2 50#T .

2 R

2.1 FRARETRFFTFEFEERKREN
AREEARE BBV IR iR E 54
RERER 2, EWHREAETREEERNER
T ARRE AN H B3 KRB E TR T T
W ,0 F1 15 ZH LR AT B3 KT 20.25 A

RIEE, 0 HRHIEKFH(0.48 £0.13)g/d, 15
HEHRKRZ, H(0.31 £0.09) g/d, ¥ BFE KT
20.25 ) H 3K AR, 20.25 41 H 3K R
FZERADE, Ll KA (0.15) BUEFR
B, A RS B R, BUE R B TR,
0.15.20 AWM RIERBE ST 25 HMARTER,
2.2 AABETRFTFTIELANA p70s6k 0
4ebpl mRNA 13} FRIiZKFEH
AFIEREBET , B % B IEA N p70s6k Fl
4ebpl f) mRNA A Xt £ 5 & WL & 1, p70s6k
mRNA HHX} 3Rk & & £h B B =m0
AP ERRERR, BER T 15.20 125
EEEH (P <0.05), 252k 25 s B 6. 45 1%
15.20 F125 SEHRIR BB ZF A BE ., 4ebpl
mRNA FHXT 3Rk B A 8BRS B i = T I e
Hrp,0 HRBEEHRM, KT 15.20.25 FHhEE4H ;25
KRR, A0 0 HhEHM 2.76 1,

®2 FARAHRERETRFFEGHAMBERUREFER

Tab.2 Initial and final weight and survival rate of Oreochromis niloticus at different salinities

NS WIHkE/ ¢ BREE/ g H#3K2/ (g/d) BTG H/ %
0 15.90 £2.20 30.20 +3.84* 0.48 +0.13* 100*
15 15.57 +0.89 24.88 £2.79" 0.31 £0.09" 100*
20 16.01 £2.11 20.33 +2.41°¢ 0.14 £0.08¢ 90°
25 15.67 £1.13 18.38 +0.95¢ 0.09 +0.03° 70"

T R —3 P ER TR R R 22 5 R .2 (P >0.05)

1.6
1.4¢
1.2¢
1.0¢
0.81
0.6
0.4
0.2¢

0

p70s6k mRNAMIAHX &R /%

hEE

2.5 a

T

2.0

ab ab
1.5 "
1.0 b
0. 5 J
0
0 15 20 2
e

4ebpl mRNAIFHXTRIEE /%

5

1 FE#HETRS FIELUAH p70s6k 71 4ebpl mRNA FIHH FRiAE
Fig.1 Relative expressions of p70S6k and 4ebpl mRNA in muscle of Oreochromis niloticus at different salinities

HARE EFRAERRR2ZRABE (P >0.05),

2.3 TEHETHLA p70s6k 71 4ebpl & A
RiEETH

AFEEREREET , e % Z LA+ p70S6k
i debpl FEHEFIXEIE 2, p70s6k HHRKE
WA Eh BERR B T T T R, 0 R BEZH A p70s6k
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BEHERRS,25 EHARMK, HP,0 HhEH
525 HhEHMARZSF BE (P <0.05), 4ebpl &
B BREE L ERE NI R TI&,0 ShEAH P
4ebpl EHFREKIXEA, BEMTHRILEH;
25 thEE B, BE R T 0,15 120 $hEELI (P <
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0.05),
3 itie

HEREMERERNEZRFERNTFZ—
RIS R B, 5h W] R WA R RN B E
e, SN 7 R G ER AL, T A R e R R
TR EDRER F 3R T DR AR 0 S 5 iy £ 38 A

0

Actin

p70s6k 7

L
4ebpl i

3
- b
gg ab E
ﬁ b
a
¥
S
1]
4
a
15 20 25
e

15

K A, BB B AT A KR
BEE R R R R R0 HA KR, B3
EFHAIEH (P <0.05),25 HEKEE; ]
T 2R A B R A BE B FH T T B, R W R B
fnxs e % Bk fa A K 5 A 3R B B A 4
YER

20 25

a
b
ﬁ 25 b
q 20
B 15 ¢
=10
S
% 5
0
0 15 20 25
i

B2 FRHETRF % IEE p70s6k 1 4ebpl HIEH RIEHEN B
Fig.2 Relative protein expression of p70s6k and 4ebpl in muscle of O. niloticus at different salinities

HARE EFRAERRR2ZRABE (P >0.05),

ABFSEH, FEESEANXS mTOR {5538 B T i
P T p70s6k 1 debpl FRIXAE A B3 M
YEF ,p70s6k mRNA HIZE HAHX Rk B HEE
BER TR TR R, 0 4B 3w T H A IR B 4, 25
H ek, R RN B AR M A4 K Pl 3 IR A
THIFER o T 4ebpl mRNA K H & 2K 7KF- M
BEE th B TH R T T, 25 AHAHNS Rk B, 0
Ik, R BN B AR A K B A R 1
PEETREM. BT mTOR {5 58 B T 7 i
FE A A5 R B A AL A A 8 YT S A, HET
mTOR {558 B T RE R L EE M /e B B e f A K
HERFAEERZ —.

WroERM, R RIRUG i e B B AE f 1L 1B
BEEEP B ETHRKA" . mTOR {55 3 §s 7
LUE R SR8 B R FF AR R Lo TR RSN

FERNEEG H , BRI H B B Al 5 R 40
NBBERTHRE, GBEET R, mTOR EH
PEFEAR, AT RH AE p70s6k BEERAL, 240 REE B
A BB M R AR AR,
HET RS {Efa pT0s6k Kk B H Ak 4ebpl &£
WKV, B BT T fER T3 mTOR 55
S EEFHEZ —

B, ST MLTE B B R &
FIRANBR T RN, 10 SHR AR S R
ERMESRMBEES ™ B EMEKEER
RSN N T WBER B AR HE DL 4E
HABMERERERE ™ o 240 MR 2 1
MARMMBBRZIARSRMRFET)E, T31E
PI3K &5 B PR AL R BEHE i, (2 6 AKT B 4E7E
AR T, PR 5 128 45 mTOR, AT 513E T
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1% p70s6k H& B TR LA K 4ebpl &2, 23
A o KB B mTOR {5538 B4 Y
FREGESEEAMEMN, A KEFEZA&(GHR) £
ZHERKERESE, b3 PBK iR RE
HeE, AT MG S ™ . TR
EIEAZR S L, T RETRE T LK
E v, B 27 /N AR 40 i, in A PIBK
IHIFIER AT DA AR A K R W E A A AR
HEATAHAKBERAEKIERASN T PBK-
AKT-mTOR #2528, R, 3018 t AT BB B
Seid g RHEAME F (ER) M2k, AR
#0 mTOR (5538, 2 5% B aA KM
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Effects of salinity on growth of Oreochromis niloticus through mTOR signal
pathway

WANG Fei, ZHUANG Qing-qging, LIANG Cong-fei, YAN Biao, ZHAO Jin-liang
(Laboratory of Freshwater Fisheries Germplasm Resources, Minisiry of Agriculture, Shanghai Ocean University, Shanghai
201306, China)

Abstract: mTOR signal pathway plays a vital role in the regulation of animal growth and development. In this
study, growth rates of Oreochromis niloticus at different salinities were compared in a 30-day experiment; in
the meantime, expression changes of downstream pathway regulation factors p70s6k and 4ebpl were evaluated
at both mRNA and protein levels. The results showed that salinity significantly inhibited the growth of Nile
tilapia, the final body weight decreased with the salinity increase, and average body weight at 0, 15, 20, 25
salinity was (0.48 £0.13)g/d, (0.31 £0.09)g/d, (0.14 £0.08)g/d, (0.09 £0.03)g/d, respectively.
The p70s6k mRNA expression level decreased with salinity increasing, the highest was detected at O salinity,
while the lowest was at 25 salinity, which was significantly lower than that at 0, 15 and 20 salinities. The
4ebpl mRNA expression at 25 salinity was significantly higher than 0, 15, 20 salinity, increasing with salinity
levels. Western blot results showed the protein level of p70s6k at O salinity was significantly higher than that
at other higher salinities, while 4ebpl at 25 salinity was significantly higher than that at other lower salinities.
Our result suggested salinity may affect growth of 0. niloticus through mTOR signaling pathway.

Key words: Oreochromis niloticus ; salinity ; growth; P70s6k ; 4ebpl

http: //www. shhydxxb. com



