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% 3k & HSP70 (tHSP70) EHHIAEWIE B F 7.
BERRIERFEELERE

kEE, RErpx', KE#', 2 R, # ®
(L PPk PR B B 06 15 5300214
2. UK SRR R W 530005)

Z Ak,

WE: s AL EEFHALH T & # 4K % & @ 70(tilapia heat shock protein, tHSP70) #y
BN EEACE FHEXR BEOWAETERETIRE 8% 2 30 4 HSPT0 i A
i, LA T4 & cDNA HE R, B R A& BE KR LY HHE % CDS, 4 ik DNA F &
5 A% &3k B 1k pGAPZa-A #% # , #) # pGAPZa-HSPT0 ik it ko, #£ ¥ 7F B & GS115 & %
ik tHSP70 & & , &t % ik b 7% 7% # 47 SDS-PAGE % Western-blotting 4 #7 & , % A Ni’"IDA
MMEAE N ES, AN RANEARTHEEMPAS e kT, kI MEAH#A
SDS-PAGE Jz , 4 fr A & #h dF Fl & K /N (27 100 ku) & 4 35 A7 o & CAT BB O3k % 2, oF #
EHEAME, FRKUVHSPIO fi & A X BRI E N 640, 5 F & 4 70 274.5 u, F ¥ K 4
549, EHA WAL AB(EN)NEZTH N300 ABEFAEEH AT 200, THE K
FAAT 8 ey Bk T 10 h, R AR E $e 8 b 36.64, 5 i ik 45 %t 4 85.58, T o4l & A
6 NN-Fn O-tE AL A, Tt B tHSPTO X FH S E W E AR ERAB K FI T4 — K, Tl #
# pGAPZa-HSPT0 Ji 1 f 42 GS115 o & 7h %k 3% , % ¥ % 3 £ 7% ik & SDS-PAGE K Western-
blotting 4 # J& & ., I 70 ku B B & & 4, & H I — 4 100 ku &4 . & 4 &t PAS % @ iF
91, 0t 100 ku & & 7 f % HSP70 4 251U B9 4 R, E & 1 A o9 & 30 HSP70 Hi 4Kk R 4l , JiT 3% %
EIEHZ A WE ZHSPI0 B g, KRR X HSPIO Za W& P e m¥ KR
RESGRFAREZET &4,

XEIR: FEERKRTREET0; A KRK; HEM; Rt

FESES: Q785; S 965 XEKFRERS A

17 2 PR 72 28 11 ( heat shock protein, HSP) CD8 " T 4fi Jfd Jz [ , X A& A o 5 HSP70 &

FEAS TN SAR MR T Rk A8 b R A e R4
oA R E AT A2 S e pE T I A, Bk
[ AR NN N ) 7/ I NG L 2
AW TREFRAE 7 4k i HSP ¥y 5 A7 ¥ 78 1) 3l
SR ™ A S I R ShEE 7 . N, HSP fig
I B AR 25 10 A 7 A A0 I R S 1 R R
B I 200 L R R A i AR R i — AR AR
R A I RN B N (5 F - ¥ o 4= e
W5 2 1 HSP70 0 34 58 471 Ji ¢ 5+ 4 CD4 ™ Al

%5 B #5:2014-10-29 &8 B #§:2015-01-05

B 5 AR BE e HSP70 38 53 ) 33 5 ik 44 =k v 252
R0 L ) g5 HSP70 45 4 #4932 1k (40 CD91,
LOX-1) & RCHE BT AR AE T2 0 Rk
HSP70 W] GE 7€ 4 = 41 I 52 8 40 Mo i) bt it 2 3
H R REREAEN., B A 5 % W, HSP70 1
JarFAEAR 5 R a0 M e i R 2 KA A
25 4 M 0 i 38 A7 38 5 HL B b g RO, BT o A Y
HSP70-fik fif 988 %5 15 (%) e 9 4 © & 7E S5 35 3)
Yy EASFEGESE T BOX £ Rl M HSPT0 S A
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5 BPEpk, % % 3k 1 HSPT0(tHSP70) i B 1 A= 915 B b\ EL A R 08 I TG 48 619

FIEE 10 5 B 3R 08 I S 8 I R AR DG B 5T, 1)
T % ( Oncorhynchus mykiss) ' | % #% ( Oryzias
latipes) """ BE D £ ( Danio rerio) " 414 % )y
fiti ( Takifugu rubripes)'”’ . % 3k fa ( Tilapia
nilotica )mJ . Tinea creek™ | i ( Cyprinus
carpio ) "' | Australasian snapper'>' | K ¥ fa
( Larimichthys crocea) "™* 18| & fa ( Xiphophorus
hellri) ™ % SR, 3 46 40 28 [y HSPT0 F: 32 4E
JRA% R IR R G h ik, H E 00RO WA 1
TR HSPTO FE R KB O, OF R XF
4l fp %5 7€ 5 19 HSPT0 45 Y A= ) 27 DI BE F 47 %
AT, SR X HSPTO ) 6 93 % 4 M 3 47 IR 2
WHRZR . X HSPTO 401 fa] 58] 3 AL A 9 8 B 48
5 P52 20 M i 5 0 D RE O n I H AT 5 L AR
H o AT TEAM PR R TR S RS ALY
PR 2l Ak HSPT0 25 [, I Xf H kA 45 1 9 47
WFIE o A L6 ) T e B A% 3R 0K R Ge Ak Sh 3k
HSP70, %of H k47 2l 40 F 5T % % 58, 4 J5 28 7
IS B8 E LA

IR ik

1.1 ZIEKF

Rk AR pGAPZa-A FI P Ak GS115 % B 14
KW E Life Science A ®] (W) ; R H pfu R &
fitt \T, DNA Ligase . FR 14 N Y] fi§ EcoR T 1l Xba
[ A NEB 2w ([ ) ; DNA I 4l 4k 157 &
Foki/N IR & 3 Axygen 23 W] (HE ) ;0. 22
pm JC T 8 & AE BT 4% g Millipore 2% v (
F) s Ni** IDA 3% Fil J2 #7 i g T Ubio 2% & (+h
) 5/ BUE PE ST His-tag 5150 B BT 4K 1 % 5 B
HRP 4t fy b o 9 5% Bl A4 ) B A R 2 | 4
it ;PVDF Il 5 2 [& Millipore 23 w) () 5 X
6 H W B 2 EAT ik 2 w5 ECL (53 W B [ 3
FISE AN vl 5 5 bR 4 1 1t F1 EASYsee-Western
Marker Il { H [ 4504 A 7] s BCA B H ik I &
B & W B Ok L B 2 W) () 5 Tyrptone
Yeast Extract Il § OXOID /& (& [ ) ; YPD ¥
#3310 x YNB 53538 0.02% 492 10 x D 15
FEHE(20% & HE) (10 x M B 5 5L (5% HEE) (10
x GY #5573 (10% H i) 1 mol/L i iR #f 2%
W (pH 6.0) .1 mol/L I} AL ¥, MD K; 3% 3t |
BMGY 1 BMMY $5 5¢ K& 34 24 [ 7 43 #r 4l e

5191 HSPTODNA 4 K ¥ 31 iy 4 o v 56 28 T2
EREN
1.2 XBH*

% 4F & HSP70 & &G 49 £ %15 B 5 5 #F
Nk NCBI %% 4% )% ( http: / www. ncbi. nlm. nih.
gov/) & k4 HSP70 A (FI213839.1) k& H
( ACI42865. 1) & 41, % H] ProtPara ( http: // web.
expasy. org/protparam/ ) F£ 5 %t & JE f1 HSP70 &
T 50 5 A B Ak R v AT 4 B, O R
NetNGlyc 1. 0 Server J NetOGlyc 4. 0 Server
(http: // web. expasy. org/tools) X} 7 4 Jii 7] fig
P BE R AL S #E AT W . 45 A ProtScale (http
// web. expasy. org/protscale/ ) T Il & 1 1% 37 /K 1
Fgi K. FH TMHMM (http: / www. cbs. dtu.
dk/services/ TMHMM-2. 0/ ) #4715 5 X Tl . )
JH SignalP 4.1 Server (http: / www. cbs. dtu. dk/
services/SignalP/) i# 17 1§ 5 Jik i Il ; PSORT 10
prediction ( http: // psort. hgc. jp/form2. htmllnput)
HEAT V. 20 M 7 57 75000 5 /£ NCBI 4% J% (http: //
www. ncbi. nlm. nih. gov/) F 2 A . Bl HoAth K A=
34 HSP70 & [ ¥ 4 )5 iz /] DNAStar 3K {4 # 17
MegAlign %},

5] 4% it \PCR ¥ 3% B & ik &R Ak My & Ui
i HSPT0 #i iy A% H 1R ¥ 51 I 43 i B L 4% 35 368 4%
& pGAPZa-A Z s & s )7 51, it ¥ i & K
HSP70 CDS /5%, 3 7€ LliF51 A EcoR 1 Y 51,
TUF5I A Xba 1 Ylsic 5195 WF . HSP-F.
ACCTGAATTCTCTGCAGCTAAAGGTGTAGCG-
ATCG; HSP-R: TTGTTCTAGAAAGTCCACCTC-
CTCAATAGTGGGCCCCTGGGAGCCGG,H7EF
TEmA 6 M AEMRRZ . LAY dEf HSPT0
J 51 (FJ213839. 1) Sy fdi , 414 45 112 94 C 1is
5 min;94 T4 30 5,55 CIiB k30 5,72 CTIE
fif1 120 s, 4k 30 ANfE ;72 C FRLE A 10 min, #4
PCR =¥k )5 , & i 4k 5 EcoR 1 il Xba |
XHEY), 3 T, DNA Ligase ¥ PCR 4 5 H]
EcoR 1 fil Xba 1 XU V) )5 1Y) pGAPZa-A #F {4 i#
e N CaCl, AR 5k 5 AL 3 2 B K
JUAt i DHS o 5 FHAURE D) J5 v %508 PRV v B, OF
AL HT 36 Z R 2 W) I 5 E, 3K 7 pGAPZa-
HSP70 Ik o

Fk for B MR TR R ik DA 6 R
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620 Koo

o 39 %

¥ pGAPZa-HSP70 Jiki FH AVr 1 filf £k P 1k , B
5 g kAL 5 1Y IR HL % Ak HE O 8% B ( pichia
pastoris, PP) GS115, 28 - 4k %] 4 i 3% Ji5 , 43 7
96 fLAE L LR R BRI T — 80, R IG 3 Fh
EaalEA 0.5.1.0 } 2.0 mg/mL Zeocin
YPD -4 i 155 5 45 D% 46 T 5 7E Zeocin 4Kk By
2.0 mg/mL ) YPD ¥4 I i 3% 3 2 4> b7
BRI BE GSI15 T bR v 5% b I 32 25 1 1 4 2 o
bi B2 B F BR Invitrogen 4y &) it Pichia Expression
Kit(25-0174 ) #:4FE Ui B #F17 . Fl MD 7 #z K5 5%
(28 )72 h J5 , BKHL 6 B 7% 43 5 B F % 10 mL
MD 5 # ¥ i 50 mL HEFE M, LA 250 r/min £
JK,28 C 5% ODgo fH N 5 ~ 10, B0 [
A, AT Bk 4 B 7] & il $2 DNA J5 #5417 HSP70
%557k PCR %5¢ .

4 HSPT0 % F & ik i A7 & AR 1

PCR Y%7 o PH % 19 5% 4k 7 & F & 30 mLYPD [y
HETE B ,28 CF 250 r/min 4§ 3% 5535 & OD,,, fH
2.0;L4 1500 x g g0 5 min J5 5 2 FIE W
WA BT T 5 mL pH 6.0 (19 YPD H, 43 51| i H it
ESRTAE TG 24 48 .72 96 (120 f1 144 h [ %
PR b 3% W4T SDS-PAGE HL Yk A I 5 HRURE i H
UK % I6 J5 ] His-tag [ HSP70 5450 43 ] i 47
Western-blotting %3¢ . 28 % 52 J5 # BH %k 2 35 T bk
AT G4 HSP70 K ifs 3Rk, A PRI i /) i+
TS 3R 0 2 1) ¢ e 3R IR KT I TR AR HE Rl 2
47 10 mL YPD ¥ 32 509/ = M ,28 T 260
r/min PR 7% 55 35 & OD, [ 2.0 ~6.0, # 10 mL
KA 2 & 1L YPD [ $E i+ ,28 T F 260
r/min JR 7 H 2 X FCE K. 1 500 x g B0 S
min Y542 4 i JF F 8 T 7 300 mL YPD $55% 1
2 L ¥ ,28 CF 260 r/min $5 3% 5 75 S %
k. HEE 9 h,4 T 1500 xg B0 5 min, Ytk
EVE W 3B AT RIRE U 4% SOk [ 26 ] HE1T .
A S m TR
Western-blotting J5 75 2 B SCH#k [ 27 1 i 17, Fr
B His-tag HLOARA M, —41 1: 1 000 i B, — 4L K
bt B 1gG 1:5 000 i B¢, Jir FH febit X HSP70 $i
REZI, — L 1: 1 000 % B, — 90k R At & 1eG
1:3 000F B o

‘OB FEEE FERRELERH
Ni* " IDA agarose ¥ FZ M 174ifk B E A,

Western-blotting

140 mmol/L K e % 7F 17 P& B, i # & 2 mL/
min, i £ % B B e B 06, B SDS-PAGE £ il i 75
B4y K/NFI 46 B 4 i BCA 2 ik B2 il
SE TR B UL A3 00 S A e L U 0
B ugveds , 2 Lt B A1 pH oy 7.3 9 PBS Bt
ZMW . KR A #E4T SDS-PAGE HiJk J5 #F 47 1 il
W2 -Schiff i %] (PAS) X[ 3L 8 A R e 0™ . ¥
HHPEFT SDS-PAGE WLk 40 & J5 , VIECH 19 & 1
¥ i e TN 228 N S = Uy NI E R £ R S B
¥R Ak MALDI-TOF-MS JFiih % 5 ™

2 45

2.1 FIE& HSPIO MAEMEERFEST

¥ %k HSPT0 5 1 7 91 16 4k 48 42 5 73 3
IR S5 ARy 640,77 F 50 70 274.5
u, SEHL RO 5049, 1 L 3l W S AT A (AR
A0 B2 R 30 h FE TRERE P 2 5 K F20 h,
MAE R A8 R E Z B0 R T 10 hy ANERE 18
Bl 36. 64, Bt E N Fa . BE WG 4R BCR
85.58, MEEALA S I R WX EHTE N-LF 6
AHEEACAL A B 0.5 (&l 1-a) , [A] 7R O- |
WA 6 NBEILAL AL i, Ho o B A 420 ~ 631 Z ],
KA 6 4> Cys 5REL, Al JE L 3 > Zmi . Rk
A EREX (K 1-b,c) o 8 & 0 78 4 A 5T Y AT
REMEN 65.2% o WY m K55k -0.432, &
R Ry ok PEsm (B 1-d) o R AR W 81
SIRFS (K 1-e) . ZEHS A PNELAEMIT
WSS L i AT B ) HSPT0 2 1 0y AL
Bw T 75%, 5 % B HSP70 Af L M %
(11.9% ) (K 1-f) ,

2.2 HSP70 F7%| CDS ) PCR ¥ 1% % pGAPZa-
HSP70 # %

DL L 4 K B At CDS 41 g A, %
THIF AR S R 51 W 17 PCR o1, 3145 K/ 2
1920 bpiy i Bx (K 2) . 4 HSPT0 v Bt W o [
pGAPZa # ik, FHM: a4 EcoR 1 Al Xba 1 X i
YIS AT 29 1.9 kb By SE I By fn 2y 3.1
kb (AR A, B A5 4 I 3% 3 R R B 48 v
PGAPZa A4 (18 3) . K B ve B i 3 b 5t vh 36
ZER | o W P AR B S HSPT0
PR BOF 90 AT Lo, S 7 18 2 3 41 5 o e
751 5¢ 42—, pGAPZa-HSPT70 #4 # i Y) .

http : // www. scxuebao. cn



5 BPEpk, % % 3k 1 HSPT0(tHSP70) i B 1 A= 915 B b\ EL A R 08 I TG 48 621

=
bn 5 1.00 - —— AT gEdE potential
= & 0.75 L [®{H threshold .
e 3
~- O
S 0.50 =
36N
% § 0.25
Z = P I Y I A
® 0
Z. 100 200 300 400 500 600
JP AL
sequence position
(a)
2 o
_2. 1 1 1 1 L
0 100 200 300 400 500 600
IR 5
position
()
1.0 r C-{HC-score N
0.8 F S-{H S-score :%g
0.6 - —Y-{H Y-score &
P o
% 5041 &
702 {;MT ox
o M 4

0 10 20 30 40 50 60 70
BIERRAL R
position

(e)

probability

score

divergence

1.2
1.0
08 L —— P& transmembrane
06 — W inside

: — B4 outside
0.4
02

0 100 200 300 400 500 600

FPBUAL iR,
sequence position
(b)

3

2

1

0

-1

-2

-3

_4 1 1 1 1 1 1

0 100 200 300 400 500 600
BB AT
position
(d)

2 |3 4 |5 |6 |7 8

1_[Human HSP70
2> |Oreochromis niloticus HSP70
60192 119 865 832 | 3| Oncorhynchus mykiss HSP70
4
5

.8 |84.2 [95.3 [76.1 |11.9 [83.6 [83.5
.8 [84.1 [81.1 [13.4 [90.9 [85.0

3 |17.1
4 |51 |l64

3 112.3 [84.0 [83.6 Mus musculus HSP70
Oryzias latipes HSP70
Rattus HSP70

Sciaenop ocellatus HSP70
Xenopus laevis HSP70

5 263 [16.0 [18.1 1[92 882 ] 5

6 [185.106.0R09.0[184.1
7 |18.1[9.2 13.7 [17.0 |19.1
8 |20.1{13.7[15.4 [17.0{11.3

229.0} 11.9 12,

1 2 3 4 |5 ]6

MR / %
percent identity

()

E 1 HSPIO EAHAEVMEEZNHER
(a) N-H AL A7 ST 5 (b) BB X F (TMHMM J53% ) 5 () 85 B X Hi ( Kyte-Doolittle 753 ) 3 (d) Bi/K T ; (e) {55 KT

W5 () 5 FHAbY A HSPT0 35 4 K 81 LX)

Fig.1 Bioinformatic analysis of HSP70 protein

(a)N-linked glycosylation sites prediction; ( b) transmembrane domain prediction ( TMHMM method ) ; ( c¢) transmembrane domain

prediction ( Kyte-Doolittle method) ; (d)hydrophobicity prediction; (e)signal peptide prediction; (f)MegAlign of various HSP70 protein

sequence

2000

1000
750

2 HSP70 CDS PCR # i 45 R
M. DNA #7 #E4 F 5 DL2000; 1. HSP70
Fig.2 CDS PCR amplification of HSP70
M. DNA Marker DL2000; 1. HSP70

3000
2000

B 3 pGAPZa-HSP70 Est] £ EE
1. pGAPZa-HSP70 fi§ V] 7= 47 ; M. DNA $5ifE5r  i
Fig.3 Enzyme digestion of pGAPZa-HSP70 plasmid
1. bands of pGAPZa-HSP70 post digestion; M. DNA Marker
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2.3 RIERMNEBELBRHEAEREIEENEE

i AVr T2V Ak 5 4150k, H PR I AT A
Hrgam (B 4) o S we ZeMEAL e i Bk i 5%
AR BERE GS115, V- MR ¥) 6 i 1k J5 , £ Zeocin
LR 2.0 mg/mL ) YPD P I i % 1) 2 4
HALF(B5) o PRt 6 AN BHME sk, 58 5 1
1T PCR P34 25 5 B oR 2 5 B 0k A 4
55, A Ry PR (B 6) o

B4 EHARMNEMELEREN

M. DNA #rifsr T4k 1. BEYIRT BTk 2 ~ 6. B VI IS BURL; B
WA TR (W FH E) :1000.2 000 .3 000 .4 000.5 000 .6 000,
8 000,10 000 bp

Fig.4 Linearization of the pGAPZa-HSP70 plasmid
M. DNA Marker; 1. plasmid before digestion; 2 — 6. plasmids
digested; Marker: 1 000,2 000,3 000,4 000,5 000,6 000,
8 000,10 000 bp(down to up)

s

BS5 THRAOGHEAFELT

Fig.5 Bacterial clones post the antibiotic screening

M | 2 3 -+ 5 6

E6 #{LFPCRETER
M. DNA 4 75 DL2000; 1 ~6.1 ~6 2 ik

Fig.6 PCR identification of the clones post
antibiotic screening
M. DNA Marker DL2000; 1 -6. No.1 —No. 6 clones

2.4 EZH HSP70 5 KIA

O3 PR R 6 BR FHVE R R, N SR Ay
HII 0,24 .48 .72 .96 120 1 144 h {1 & BB 17
SDS-PAGE HiJk (|8 7) SR 5 MU F5 5 72 h KT
YR T His-tag B 77 [ $i /K 3 47 western-blotting £
WL S5 R Bos 1.4 F06 5 bk 1R B 5 9 85k
(E8) o Zraliiz 3 tRifFATH IR KK, 1 S R RIS
7% 96 h J5 B B R B, 18 PEG 4 )5, &
Ni fEafife, Ve S, R3] H & H L4 5 Rk
7% 72 h J5 2 Ni 4l , 530 Em kLT 0.1
mg/mL, AN B A YRI5 8 S E 6 RARIEAT
VN

ke M1 2 3 4 5 6 7

100 et |
P . -

50 o
40

30
25

7 KRBT SDS-PAGE ik &R
M. & RS F o 1 ~7.0.24 48 72 .96 120 fil 144 h k5
I R BEW
Fig.7 SDS-PAGE results of the supernatant
M. protein standard; 1 - 7. supernatant at 0,24 ,48,72,96,120

and 144 h post induction

M 1 2 3 4 5 6
ku
100
70 e e ——
50
40
= eedi e B
30

B 8 I3 72 h 4B Western-blotting 45
M. B HBARMES T o 1 ~6.1 ~6 STk
Fig.8 Western-blotting results of the supernatant at
72 h post induction
M. protein standard; 1 —6. No. 1 — No. 6 strains

2.5 ERGURREERE

6 SRR IEATY R IR BRI T AT
Ni #:2lifb, Y i J5 # 47 SDS-PAGE Hi ik, If #E 17
BCA & H W £ W &, if 14 &£ B El ¥k J&
0.19 mg/mL,f&A 1 0.9 mL, E2 ¥ J¥ 0. 52 mg/
mL, {&f1 2.4 mL;E3 ¥ ¥ 0.24 mg/mL,{Af{ 1.5
mL SR 1.8 mg (& 9) . 4ifbsi R WoR,
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e e = M S O I B R N i B e A S B
A ECH A & A B A5, IR o R IE R 4
T K, {8 ] His-tag i1 X HSP70 $i 14 43 51 %
El1.E2 .E3 jt— i@ i3 Western-blotting 4% §iF , 4%
REW LB G ELE2 E3 & 1 % e 9 His-tag
P (18 10) g H H E2 5 %4t A HSP70 $i &
SR, S Al AT TR (& 1) o ik — 2
B 2 2 A5 RO AL 3 B 3k s AU B4, LA A
ZJHE R BSA 43 3 VE Sy BHPE F0BA R X B R AT T
PAS Ju @0, 3947 T MALDI-TOF-MS J5i i % &,
45 S SR PH A BRCZH 6 0 R 5 2R R Ak B
PEXF B ZH BSA W) g 8, Sy B M, i 2 0 B
(E2)PAS Ju o 5 FPE , R o o A7 TE R SR fL B 4
(B 12), Bk e 45 R Rz s e oy %
JEf4 HSP70 51, HAE 4y i SF il R IE
I3 B B BRI Y R B AE 24 5 2 3F 1 HSP70
HEEAAE (£ 1,%K2),

100
65

40
w40

25
20

B9 6SEMk72/NEEEER NiHEH4K
SDS-PAGE HE k4 R
M. & HBRARESD T 1 OWRET S R B 2. T 3. TR
L(E1); 4. JEMBE 2(E2) 5 5. YL 3(E3)
Fig.9 SDS-PAGE results of the supernatant of
No. 6 strain at 72 h post induction
M. protein marker; 1. concentrated supernatant; 2. effluent; 3.

elution 1(El) ; 4. elution 2(E2) ; 5. elution 3(E3)

M

2 3
ku

100 -_— e W
0 B

50
40

30
25 .

& 10 E1/E2/E3 §j$1 His-tag Western-blotting 45 R
M. & A FUbRESr Tt 1 VR L(EL) ; 2. PR B 2(E2) 5 3. 8
15 3 (E3)
Fig. 10 Western-bloting of the E1/E2/E3
using His-Tag antibody
M. Protein Marker; 1. elution 1 ( El); 2. elution 2 (E2); 3.
elution 3 (E3)

M 2

ku
100

70

B 11 E2 gy#1 HSP70 #1{&X Western-blotting £
M. B H BUARHE ST T4k 5 1. JEIBE 2(E2) 5 2. A HSP70 EEH
Fig.11 Western-blotting of E2 using rabbit
anti-human HSP70 antibody
M. Protein Marker; 1. elution 2(E2) ; 2. human HSP70

12 HSP70 EHH PAS RBER
1. % H; 2. BSA; 3. 3k JB 2(E2)
Fig.12 PAS staining of HSP70
1. glucose; 2. BSA; 3. elution 2 (E2)

# 1 MALDI-TOF-MS [Rif % & ZE 8 4L
Tab.1 MALDI-TOF-MS identification of the 100 ku protein

= / =2 ey 3 (A B [
g EHS TR SFHEA e lids| EHERETy BT BT R
HH AWK . protein protein ) PEAME ATEE/ % i Al % 5/ %
. accession . . peptide . . total ion .
protein name molecular  isoelectric protein  protein score total ion score
no. . . count score
weight point score C.L C.L
heat shock protein 70 .
gi | 209171239 7 0221.1 5.49 21 680 100 400 100
( Oreochromis niloticus)
heat shock protein 70 .
gi | 209974239 7 0251.1 5.489 99 77 11 18 16
(0. aureus)
heat shock protein 70 .
gi | 207667278 7 0231.1 5.489 99 71 11 18 16

( 0. niloticus)
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624 P/ I 39 %
% 2 MALDI-TOF-MS [Ri% % E & B BT % 5L B B4R 1E
Tab.2 MALDI-TOF-MS identification of the peptides
HE s T it S oy T Ir T RRIE J 3 2 0 7 1 J7 9 26 1B AL s JBT 1 G FiC )7 31 K dfw e
calculated mass observed mass +da start sequence end sequence sequence result type
1 003.541 8 1 003.576 5 0.034 7 512 519 LSKEEIER Mascot
1109.573 9 1109.611 6 0.037 7 351 359 LLQDFFNGR Mascot
1121.5837 1121.6211 0.037 4 131 140 EIAEAYLGQK Mascot
1137.5535 1 137.598 0.044 5 527 535 YKAEDDLQR Mascot
1 197.662 6 1197.716 2 0.053 6 461 471 FELTGIPPAPR Mascot
1 197.694 9 1197.716 2 0.0213 162 173 DAGVIAGLNVLR Mascot
1279.613 9 1279.667 8 0.053 9 239 248 MVNHFVEEFK Mascot
1 295.608 9 1295.661 3 0.052 4 239 248 MVNHFVEEFK Mascot
1 303.598 8 1 303.655 8 0.057 542 552 NSLESYAFNMK Mascot
1319.593 6 1319.649 5 0.0559 542 552 NSLESYAFNMK Mascot
3 e AL ST 5 %l SDS-PAGE I

EeRIERE (PP)E N AR B W ERAE L
JFAE KRG E E. coli BALF I NRERE T, &
o — o A P AR W A M — A RE ST B A
T 0 B JG AE . AE PP A A] S 32 Bl B S 1B
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Bioinformatics analysis, eukaryotic expression and mass spectrum
identification of the tilapia HSP70 protein

LUO Honglin', ZHANG Yaoyao’, LIANG Wanwen', CHEN Fuyan', LI Min', GAN Xi'"

(1. Guangxi Key Laboratory for Aquatic Genetic Breeding and Healthy Aquaculture ,
Guangxi Academy of Fishery Sciences,Nanning 530021, China;
2. Institute of Animal Science and Technology ,Guangxi University ,Nanning 530005, China)

Abstract; The physical and chemical property, glycosylation site, transmembrance domain, cellular localization,
signal peptide of tilapia HSP70(tHSP70) and percent identity to the HSP70 derived from rainbow trout and other
species (tHSP70 ) were analyzed by bioinformatics methods,and the full CDS of tHSP70 was amplified and cloned
by using and the artificially synthesized cDNA. The expression plasmid of pGAPZa-HSP70 was constructed by the
insertion of tHSP70 CDS into the pGAPZa-A vector,and the tHSP70 protein was then expressed in host strain of
GS115. The supernatant was used to conduct the SDS-PAGE and Western-blotting ,followed by the purification of
tHSP70 by Ni2 " IDA affinity chromatography. Then the PAS staining was used to identify if the glycosylations
occurred in tHSP70 protein after the expression from GS115. Then the non-expected band (about 100 bp)in the
SDS-PAGE was identified by standard MALDI-TOF-MS procedure. Bioinformatic analysis showed tHSP70
contains 640 amino acids,the molecular weight is 70 274.5 mol/L and the isoelectric point is 5.49. The half-life of
tHSP70 is 30 h in mammalian reticulocyte (in vifro)and greater than 20 h in yeast,while it is more than 10 h in
Escherichia coli. Additionally ,the instability index and aliphatic index of tHSP70 is 36.64 and 85. 58 ,respectively.
Moreover, tHSP70 might totally contain 6 O-linked and 6 N-linked glycosylation sites. The cloned tHSP70
sequence was 100% identity to the sequence in NCBI database. The HSP70 protein could be efficiently expressed
by methane induction of pGAPZa-HSP70 plasmid in GS115 strain. Except the 70 ku band, one 100 ku was
observed on the SDS-PAGE and Western blotting gels. The PAS staining specific to the glycosyl radicals was
performed and the positive signals indicated that this 100 ku band might be the consequence of glycosylations after
expression in GS115. Western blotting showed the protein currently expressed was recognized by rabbit anti-human
HSP70 antibody, and the MALDI-TOF-MS result demonstrated that the 100 ku protein was exactly the tilapia
HSP70,100% identity to the tilapia HSP70 in NCBI database. The present study provided experimental materials
for the future cellular and immunological researches in tilapia.
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