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E 20 tHsp70 X1 % IE £ fE iz B 1% 21 Al 62 9% Th BE B9 22

Reg N EMCAEC, Em L, HWE L A%, T, 27X, #4000
LPRAKEBRICRR, 1K B S R A S, I 30021
2. PHKY BMREHAEEL T BT 30005

WE: FHBESWEENEHT EAPIKTEE R 70(heat shock protein 70 of tilapia, tHsp70), -5 K%EEER @
(Streptococcus  iniae) Pt JRAEMRSMESM 455 TE 8 tHsp70-PL R AW, 381 X AR SM B 75 (W 16 s B V4RI NO BR ik
S R P B A A O R R EAT RGN, WFSY tHsp70 X 2 JE a4 M S e DO RE MRS A . 45 SR R, tHsp70 7E4A
NGRS 5 i IR EEBR R R AR . HU4h 43I 4 (extracellular bacteria products, ECP)45 A TE i tHsp70-HT & & 4); tHsp70-
PO G YR tHsp70 Y]tk 25 1 ik 2 | 0 I 5 Wt 200 i 1 DU B A A 4G L NO RIS A T 4 (P<<0.01), 1T ECP B2
AT SR B A REET, W ISR B R A NO Bl (P<0.05), {H tHsp70 5 ECP {RSMEILMEE S G
AR ECP X E Wi 4h i i 45477, tHsp70-Hi B 52 & W0 FN tHsp70 V5 F T 1R i EL WA L, 1240 LA 3 8(IL-8), K v
1 70(HSP70), CXC FfbIH 32 14 4(CXCR4)FIBURLEE [ BTR (PGRN)4 A FE D 1) 2 35 5 1 W 35 15 TV KB BR B 0 st
BRI SR T EORT R 2H (P<0.01) . BIFSEER P tHsp70 B i 38 0 AN S e A SR Y D RE, A T & %' 4 £ 5 R A s

Hsp70- kA Hi f& it 1 S50 4

%A WIKTEE 70, BN SRETIne: W IRHESRI: AT

FE DL S: S94 XHEkRERS: A

Hsp70s f&—HAFTE T HAZ S5 A Yy b B
RArFm A, HREB A TEA T . LRk, N
J5 W i 2 AR R . Hsp70s 8 5 B3R
A5 ATP 456 Bk g, X Bl A= 8 (1 4 & ol
F T & SR A E TS DL AN T A R
e EEAE P, Hsp70 & Hsp70s 431 16 21 552 1,
51, H 1986 4 Srivastava % ¥ HSP70 H.4 i o
JEJRPE LK, Hsp70 25 M 5 oif 58w i A
HSPs ZEHFFE B 5 B &%t HSP70 2 5 i 46
PENLE A F AR, PR ER S TIF 2 WA, &
IR WS il i MHCT 3R 48 52 B, s
WP R 4 E AR RS, PURZIKET ATP
Wl ) Hsp70 254, 4% 2N BB F 11
U E AL P4 32 26 [ (transporter associated with anti-

Yok B #A: 2011-06-08; 1&1T H#A: 2011-09-08.

X EHS: 1005-8737-(2012)01-0145-09

gen processing, TAP), 54 TAP %41z %2 N it I i
W. TERizid B, T 5T 5 MHCI K41 IE
AR E I = RAK, PR 2 s kit — 2 T8
BT, SR WL A M i L 2 R A0 i i
HSPs il & W HTE S A TS FARN I, HSP70-Jik&
A W 1 5T )R 5L 3% 1 (antigen-presenting cells,
APC)ZE I Hsp70 5 2 Ak A APC, —T5 0I5
T APC 735 IL-1, IL-2, TNF-a F1 IFN 454 if1 ]
VT A AR A LR A R, 55— 7 TR APC TE
240 M6 DR SRS T B R 3 s, AT B DT
AR B R e A . BLRZ RKE L Hsp70
R S TR SO TR 0 it 32 e A (R 2 R AR A i)
AR T RE S FT R g e 2B v S i it 52 S5 A3 R AL
Z—D0 R Hsp70 X AlA &k S 405 K 45 5
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W A S S W A DI RE, IE 20 AFE KRR IR T
PRt RS At R A A e )
) Hsp70 73 FEwBFoE, UGS TRRE ., #t
fiid HSP70 7> THEMIC 58 1 1 o IDAITIHH I IR
IR SR, EPUREE . AN K AR B
(%) Hsp70 73 FE it s, HRjH 24 Hsp70CK
2 SR A% AL W I 25 A% FF TR Hsp70)5 5 Jit 1)
ARSI 2 B, R Hsp70 55 4
PR NG & B[R, HETETA Hsp70
G392 VB S0 S R S AT S R, X PR
IRAR NS LEZ W) (AN ST A= 3 . KA S B S AN
SN

Hsp70 78 fo 35 Hh mT DA e 80RE S 3800E i 28
IR 21 I (dendritic cells, DC)FIE W 40 g 45 AT 4T
JRAAS X, e dF AN BE e T Ik 40
(cytotoxic T lymphocytes, CTL)54 At 41 i 6 2 S5 i,
FTH MR A= v ) B B T 32 B Wi . 52 IR e, W]
L AT R 2 AR fa T A S T 32 BR B, A —
A DL 3 F IR AR e 2 A s KO R G RE
FERK P . ABF9E R T S R e b5 1Y tHsp70
5596 K BE BR 18 (Streptococcus iniae)fi b= #)(ECP)
TR A (thallus) FEAT A AN AE S 455, 30 3 A6
B A S B 2 AT Hsp70-Pt i B A 907 A= 1
B PE OV AT tHsp70 1 S g 2= I BE, #R&K tHsp70
T2 3 £ 20 i 92 v 2 75 545 S g8 44 50 0 B i 4
s IhRE, NS AR & BT Hsp70 Hi% HE i
I EE R A 1l B R AL e S
1 MHBEFZE
11w

ik CMS005 FIH 2] 2 JF £ Hsp70 Hi)™ PGk
P A B A A R R N SR I R A AR
HBSS. L-15 ;3734 GIBCO 7= fh; MS-222,
squalene, ADP. ATP. JHFZEEFI & W i 4L AR
Sigma J=fh; Trizol & Invitrogen ;7fh; SYBR®
PrimeScript™ RT-PCR Kit II 2 TaKaRa j=j;
percoll fil BrdU Cell Proliferation Assay & GE j= fiit;
NO K35 & Promega 7= i o

1.2 BEREEWMEESBESE:

BUHEYE B e B E f.(Oreochromis niloticusQ x
O.aureusS)IE 573 4% 250 uL fi & M (squalene),
EHE A FE 48 h 5, 100 mg/L B MS-222 BRI, 75%
RS TH BRI . FHIE B — 3 1R 179 7 5 4 MR
Y21 PBS XTIE AT olgE, phEWOICE T 45 mL
BLEY, 300 g, 4°CEL 10 mine W2 HE, 4
HLTIE YA () HBSS &, 300 g, 4CE.L 10
min PE4 1 IR A 2T 2 mLHBSS, JiIA 9 mL
KU = ZEKVER 20 s BEZ2ranife, sSLEPmA 1
mL10xHBSS. 300 g. 4°C &[> 10 min, HBSS ¥
2 K, Il M L-15 Bk R (E 10%2 JE A
. 5x107° pmol/L -3k Z M. 100 TU/mL 2
HEZE . 100 ng/mL GRfRHE 8 2)FE LM . HUE
IR, M AR, g IS A
MRS . PR AN A 1.0x10%/mL, fiiA 96 fL
RigeMe, B4l 100 uL, 28°CHi 55,
1.3 HEK tHsp70- RS A WHIF
1.3.1 HEHE S0CHRAFH CMS005 B bRz
Ff G M-, 28 CHE 7 24 he PRBCR B 5 R0 T
£ TSB 5575 5E 50 mL %) 250 mL =), 150 r/min,
28CHR I BEF% 24 ho A FH i L B 20 B O
0.25%, 150 r/min, 28°C#t 1 Kif 24 h, 2 kD g
e 2 EARFRR 1710, EEIE74 10 000 g 250> 10
min, 433845 B4 (thallus) Fl 4 T K F 2 kD )
1SR 7= ) (ECPYHL i o ¥ T 1A ] PBS Hikk, ki
%3 1.0x10°/mL.
1.3.2 tHsp70-HESE&WHE W ERH SN
ECP Hi B (RFL4350 1 uL .10 uL .25 puL.50 pl).
AR 10 pLHEJE 23091 1x10°/mL  1x10%/mL |
1x10"/mL . 1x10%mL), 43:%IHA 35 pL tHsp70(10
ng)iE4, i PBS & 90 uL, FHAMA 10x454 [
# (10 mmol/L KCI, 20 mmol/L MgCl,, 1 mmol/L
ADP) 10 pL, 37 CH 5 45 min., 43 Jl|HL ECP-tHsp70
ZAW) 10 uL, thallus-tHsp70 &4 10 uL &0,
B g 1T SDS-PAGE Hijk o
1.4 B4 NO REWEF RN

¥ 1.3 Jrik 4T tHsp70-thallus & & 91 #l
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tHsp70-ECP &AWl #s, Stk 12 Ml
4: tHsp70-thallus &AW (BRI 1.0x10°
cell), tHsp70 % 100 pg/mL . 10 pg/mL I 1 pg /mL
3 /MR tHsp70-ECP E G WIZH(ECP #1920 1 pg),
tHsp70 % 100 pug /mL . 10 pg /mL il 1 pg /mL 3 4>
e tHsp70 Hl34 4, tHsp ¥ 100 pg/mL ., 10pg /mL
1 pg /mL 3 MK, Hi% thallus(1.0x10° cell),
ECP(1 png) X TR 3 X B, R 3 ik
B TEL o K3 B 31 4 I e B W A L 5% F 96 FL
Me, 4FL 100 pL(HEANERZ 1x10%), 5535 24 h,
W A U B A B I o AT B4 35 R 4k R 8% 5% 48
ho WZREFRIEE BB, A 190 pL Biss st & 10
uL RS AR, MRS E . TR 24 h A
48 h, 43 HL 50 uL K% i ATERRAR, i
NO #:3% 577 £ (Promega, USA):AEULH HE4T NO
VR BEBRAERR IR, REIURE S NO YR, [Mli, 4%
5 I 24 i Wt ¥ 4 A5 I3 751 £ (Jiancheng, Nanjin,
China) i, XIHiJFEIFEL 48 h J5 F W20 i A Ik T
PESEA TR

1.5 REHEXEERREE

1.5.1 SEWHERIFIT LRoHS 1L44F, T
tHsp70-ECP & & WL E Wi 24 h J5, XT 2
1 CXCR4. PGRN. HSP70. IL-8 iX 4 ILHEY
TR E R . HeAh, 7512, 24, 48 F1 72 h
4 /Ef[A] S, XF tHsp70-thallus &2 &9 (A& H
1x10°, tHsp70 YEJF K 100 pg/mL). FEA(1.0x10°
cell) A 3 4H AN JC IO B2 5 W A i Y ok 4 %
DR 2R3k A 7 4T o

1.5.2 RNARBEEH#ZT B&ARd 31~ Fir
LAY S T 8504, 2000 g .0 10 min, &
¥, A 1 mL Trizol {&A& £ 5 min. filA 200
uL B BER % 15 s, 12 000 g, 4°CES.0> 15 min.,
W I Y e A BT B0, A 500 L S AR
5]-20°C i H 30 min, 12 000 g, 4°CE5.0> 15 min,
3 B, VIER 75% O FEVEG 2 1k, 7 000 g, 4°C B
L Smin, 7 EW, R TRUOIE, MA 10 pLTE,
55°CKIBIE S min, 24539 RNA #2986 7 PCR
# 4 SYBR® PrimeScript™ RT-PCR Kit IT Hiji B ik
PR, RO TS cDNA T80 CIR-AE%

1.5.3 LR EE PCR#&N CXCR4. PGRN,
HSP70. IL-8 1} WS FEH B-actin 15975143
5 %: CXCR4F 5-AAGGGCCAGACACTGAAGA
AAA-3'. CXCR4 5'-AGTAGGGGAGCCAGCAAC

AA-3', PGRN F5-GCGGTCACAGTCAAATCCAA-
3'. PGRN R5'- TGTCCTGATGGCACTACTTGCT-

3', HSP70F5'-GGCGATTTTGTCCCTCTGAA-3",

HSP70R5-GGCCGACTGAGCAAAGAAGA-3', IL-
8F5'-GCACTGCCGCTGCATTAAG-3", IL-8 R5'-

GCAGTGGGAGTTGGGAAGAA-3', p-actinF5'-AA
CAACCACACACCACACATTTC-3', p-actinR5'-TG

TCTCCTTCATCG TTCCAGTTT-3'. H ddH,O %}
cDNA BEAT 5 f%5HikE, il ABI 7500 Fast 2256 5E
it PCR Y AT PCR U 3G SN o AR 2R (50 pL):
SYBR Premix Ex Taq™(2x )25 pL, ROX Reference
Dye Il (50%) 1 pL, 1E51474% 2 pL(10 umol/L),
Fis B )5 A9 cDNA A4 4 pL, ddH,0 16 pL; J by 2
¥ 95°CTiZE ¥4 2min; 95°C 30 s, 60°C 30 s, 72°C
30s, 40 MG

2 ZEREHWm

2.1 BEEKENES tHsp70 &5

B tHsp70(10 pg) 55 A [A] & 74 K 4% K
ECP(IAF4 5 1. 10, 25, 50 pL)dEdtmas &
J&, SDS-PAGE HLUKZE R Bon (Bl 1-A), 456 ik
JKEEERTA ECP k2, XJ L kil tHsp70 A5 ks,
# WUl tHsp70-ECP E AW £ . [, %&
tHsp70(10 pg) 5 A F &= AEIEIN LG5, Bl
SDS-PAGE HiJkZ5 R EI/R(El 1-B), WikEMZ,
551 tHsp70 2, B0 )5 Big T tHsp70 8 1 &
M/, W REVKIE tHsp70 85 P14 tURE I B s
2.2 EREIEFRESNER

A TR (R 2) & B, 53 A 3 F
T (100 pg/mL . 10 pg/mL 1 1 pg/mL)tHsp70
A S 2 R 3 I £ R T I A I A T R AR
240 iE0 1V 2 B 1 200 B i 22 ) W 3 &2, L DA 6
e 100 pg/mL 14 tHsp70 856 2H 41 A KRS
Ao A ECP i35 25 I % 40 it e BH I /0 T 3
s B0 4, BT A 1) A6 T 200 (B R T 1 A
Jitl). tHsp70-ECP &4 HI(tHsp70 % &N 100 ug/mL)
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A B

K1 tHsp70 55 AKHEBRTE ML AP B (A) TR R (B)RYIE AL 46 5

(A)1:REE G tHsp70(1 pg); 2: JEAN™4 ECP(50 pL); 3-6: 10 ug B9 tHsp70 435145 1 uL. 10 uL, 25 pL. 50 pL Ja4h=4) ECP JE
AN EEG IR 1710 WFREON R 4T SDS-PAGE; M: 2 1143 T B ARE.

(B)1—4: 10 pg K tHsp70 415145 1x10%, 1x10°, 1x10°, 1x107 WIRAELLM 454, #5010 000 g, 10 min))F B 1/10 (KB L i k47

SDS-PAGE Hijk; 5: K454 tHsp70(1 ug); M: HEH > T RAsifk.
Fig.1 SDS-PAGE analysis of tHsp70 non-covalently bound to different amount of ECP(A) and thallus(B) of Streptococcus iniae
(A) Lane 1: 1 pg purified tHsp70; Lane 2: 50 uLL ECP; Lanes 3—6: 1/10 volume of solutions containing 10 pg tHsp70 bounding tol pL,
10 pL, 25 pL, and 50 pL ECP, respectively; M: protein marker.

(B) Lanes 1-4: 1/10 volume of supernatants obtained by centrifuging at 10 000 g for 10 min after 10 pg tHsp70 bounded to 1x10*,
1x10°, 1x10°, and 1x10” thallus of S.iniae, respectively; 5: 1 pg purified tHsp70; M: protein marker

Pl 2 tHsp70 X 2 I B WA LA S 5 0 2 K 52
M (200x)

A B FEFPEF 100 pg/mL tHsp70; BB FE R ECP &2 0 1ug
HLs CARERIF A B, DIEFR AL & A tHsp70-ECP 245
Py(tHsp70 ¥ &~ 100 pg/mL, ECP &~ 1 pg/fl).
Fig.2 Effects of tHsp70 on growth of tilapia peritoneal
macrophages(200x)

A. 100 pg/mL tHsp70; B. 1 pg ECP; C. medium without stimulator;
D. ECP-tHsp70 complex (100 pg/mL;1 pg/hole ECP).

PG 20 A8 A M A IR ASOR n JE O R, R
20 L SE TR R I 085S o TR AN tHsp70-thallus 42
G x2S B A B A K A — 2
fEA, HH L tHsp70-thallus i34 (tHsp70 ¥ &

100 pg/mL) Ay 20 Hg A= KPR A e o
2.3 [ERRERAM NO &l

NO K25 5 5 /s (F 3), B tHsp70-thallus &2
AW (tHsp70 W 100 pug/mL)Fl tHsp70 (100
ug/mL)2 MAIEA NO B 3 (P<0.05)5h, Hig
2 NO BEHUKEAE 24 h 2253 RHLIE . 5 X0 BEZLAH
X% 48 h i, ECP Al g AP R g s B
WA NO Bl (P<0.05); 1 tHsp70-ECP & -4&5%)
(tHsp70 HJEH 100 pg/mL)HEI AT i 25 1455 v 2
Jifl NO Bt (P<0.01) ., tHsp70(100 pg/mL)Eph 4/ ]
3 AT ) 3 A i NO B i (P<0.05)
2.4 FERE B R R A A i A

R 45 5 o (8] 4), 16 K BEBR 1A /& 51 ECP
5 tHsp70 MRAMEM 255 )5, tHsp70 WA 100
ng/mL 1 I 06 4 5 I 4 R ) o T R
(P<0.05), tHsp70(100 pug/mL, 10 pg/mL)&%0 {E
[ RE AT DL 25 8 v W 4 i A Wk 0 P (P<0.05),
Hirh 100 pg/mL tHsp70 2H 42 /& i B ok
25 REBREXERRESNT

SR G i PCR il 45 R Bon (B S),
XTI ECP HAfEH, tHsp70-HiJiE &)
(tHsp70 #JEN 100 pg/mL) Xt tHsp70(100
wg/mL) I R A L EAN A 24 h, HRTHE
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W
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\ N B N
0.00 i & 5 B & & B i
10 1 10 1 100 Witk ECP  xmg
thallus mdeium

thallus+tHsp70/(ug-mL™") Ecp+tHsp70(ug'mL™") tHsp70(ug-mL-")
AbFRY] treatment group

Kl 3 tHsp70 X AAS 35 B f  JE ELmE AL NO TS i) 52 1l
a/A 028 5 R B B X 8 2 A Fr 25 57 8 35 (P<0.05)/H% 2 35 (P<0.01); b/B ft.3% tHsp70-thallus & ¥ 1 tHsp70-ECP B & ¥ 5
XF 7 1) thallus F1 ECP #3441 AH Lk 22 5 .35 (P<0.05)/4% .35 (P<0.01).
Fig. 3 Effect of tHsp70 on nitric oxide release in vitro of tilapia peritoneal macrophages
a/A indicate significant difference(P<0.05)/extremely significant difference(P<0.01) compared with medium control; b/B indicate

significant difference(P<0.05)/extremely significant difference(P<0.01) in comparison of thallus-tHsp70 versus thallus and
ECP-tHsp70 versus ECP.

a/b A

< <o
— [
w =3

I I

=3

—_

o
T

LA AT W AR £(ODsq0)
macrophage phagocytosis index

0.05

0.00 ' . « )
100 10 1 100 10 1 1 @itk ECP XIi&
thallus+tHsp70 ECP+tHsp70 tHsp70 thallus medium
/(ugmL™) /(ng-mlL™) /(ngmL™)

El 4 tHsp70 XSG 37 2 HE o 5 1 B0 40 A 7 130 4 i 52 1
a/A 028 5 R B X 8 2 A FL 25 57 8 35 (P<0.05)/H% 2. 35 (P<0.01); b/B ft.3% tHsp70-thallus & ¥ 1 tHsp70-ECP B & ¥ 5
X R [ thallus F1 ECP il 4 A b 22 57 235 (P<0.05)/4% 2. 3% (P<0.01).

Fig.4 Effect of tHsp70 on macrophage activity in vitro of tilapia peritoneal macrophages
a/A indicates significant difference(P<0.05)/extremely significant difference(P<0.01) compared with medium control; b/B indicates
significant difference(P<0.05)/extremely significant difference(P<0.01) in comparison of thallus-tHsp70 versus thallus and
ECP-tHsp70 versus ECP.
FAREIL -8, HSP70. CXCR4 Ml PGRN X 4  Wg#ijd IL-8. HSP70. CXCR4 # PGRN 4 A3E[H
AL 1) 287K (P<0.01), 10 pg/mL #1 1 pg/mL AEIK(P<0.01), 7E 12h, 24h, 48h F1 72 h iX
tHsp70 HMAE R (P>0.05). AHXTFIRHE 4 B, tHsp70-WIRE 594l IL-8. HSP70.
WX AL, TRF ECP thnl LINE B 5 MR CXCR4 Fl PGRN 4 LN FA RN B 55
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12k 20}
A/B CXCR4 HSP70
o ~ A/B
& g st
S £
< B o
%2 = L2 10k
.S =
£ sk
g £ 0
()
0.0

100 10 1 100 10 1 100 10 1 P& ECP %fpg
thallus+tHsp70 ECP+tHsp70  tHsp70 thallus  medium
(ng'mL™) (ngmL?)  (pgmL™)
A/B

__
=~

FIRKF

expression level(RQ)
o [
N o)

e e 2
<SS

L GHRECP X g

100 10 1 100 10 1 100 10
thallus+tHsp70 ECP+tHsp70  tHsp70 thallus
(ng'mL™) (ngmL™)  (ugmL™)
SR treatment

K s

medium

1 A& ECP /g

100 10 1 100 10 1 100 10
thallus+tHsp70 ECP+tHsp70  tHsp70 thallus  medium
(ng'mL™) (ngmL™)  (pgmL™)
1.2
A/B PGRN
510
g
S 0.8
5
= 0.6F
2
5 041
s
5 02F
0.0

100 10 1 100 10 1 100 10 1 Fj{& ECP %}R&

thallus+tHsp70 ECP+tHsp70  tHsp70 thallus medium
(ngmL™") (ngmL™)  (ug'mL™)
AL PR treatment

tHSP70 Xof %' | 481 2 15 15 0k 240 0 Hf 5 R O TR 35 12K 582 i 14 94k 38 2880

a/A 028 5 R TR B X 8 2 A FL 25 5 8 35 (P<0.05)/H% 2. 35 (P<0.01); b/B ft.3% tHsp70-thallus & ¥ 1 tHsp70-ECP B & ¥ 5
XF 7 1) thallus F1 ECP #3441 AH Lk 22 5 .35 (P<0.05)/4% 5. 35 (P<0.01).
Fig.5 Dosage effects of tHsp70 on the expression of immune related genes in tilapia peritoneal macrophages
a/A indicate significant difference(P<0.05)/extremely significant difference(P<0.01) compared with medium control; b/B indicate

significant difference(P<0.05)/extremely significant difference(P<0.01) in comparison of thallus-tHsp70 versus thallus and
ECP-tHsp70 versus ECP.

T TR 1A% B ] 8 4 R G R0 B 4 (P<0.01, &
6)o M 12 h FFUR, RSB IL-8 1 HSP70
JE DR ) 2 35 o 6 o TG 00T B4 (P<0.05); CXCR4
Hl PGRN FE[R e 15 )\ 48 h A4 8 3 JC il 3ot et 2
(P<0.05). J34h, IL-8 FiRVE(E P BLTE 48 h, 1M
HSP70, CXCR4 F1 PGRN X 3 ML F L H—H
& T

3 it

HSPs 43 F 1 & A 456 2 B o BF5E R W12
JfL A HSPs 43 F 7 5 46 K853 ik 44, {H HSPs 1
DN T 2K K E 2k e e A g i 1O
i1+ HSP70-Jikfouyss J itk = ok IR+ H 45 & 1 Ak,
DR S AN 72 28 0 B 5 2o F HSP70 5 28 (i A1 44
LE4E, FHUA MHEB HSPTO-Hi R 2 a4, Mmse

I X L e (14 A 2899 B IR YT o SE 3R iE ] HSPs
TEARSNAT 52K AT 345 4, Blachere 25O
HSPs K1 GP96 5 G 111 A HFATIRAMCHER, 45
REW GP6 HHMEE PSS GRS E AWK

TN I DA K 2 i B R B A O . AR
41 tHsp70 551 K HEBRTE TH 14 K J 517 1 (ECP)it
FrARAMEILAN 454, SDS-PAGE HLik 45 R B,
Z 5N ECP B2, K tHsp70-Hi) 5
YR Z, WIRRRZ, (Hsp70-HIKE &Y
TE AR 2 2245 53 B 6 KR R B A A 2 1T L
A tHsp70 255 FA, tHsp70 REAG RCH: -5 1 K BE ER
TR R 1R S ECP H i/ INIKES 6 o SE50IA R 31 tHsp70-
ViR A5 tHsp70 A2 FAE, & 40 it
PLEEA -, ZHE RS Hsp70-hi R E A
YA MENZ N TREKRAE, Bf
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N A {&-+tHsp70thallus+tHsp70(100pg/mL) ~ A/B
| Bfkthallus
o | mitEmedium POV
=2F
(]
s A/B
%
.S
%ﬁl
s
5
0 XX
72
8 —
thallus+tHsp70(100pg/mL) A/B
B thallus N
g 6 B medium HSP70
Qg 4r
Ayt
Kz
o
S2F
57 A
N
0 6% ;
12 24 48 72
KEFRE ]/ treatment time

K 6

FIRIKF

FIRIKF

20
thallus+tHsp70(100pg/mL)
B thallus
g 15 - B medium GEL
]
2
glor A/B
8 N
=
*%
(]

2.5F

thallus+tHsp70(100ug/mL) " 4o
@ thallus

@2‘0 & medium IL-8

=

2 15[

=

.S

g

o

%

o

4
QbFRER E]/h treatment time

tHSP70 X 5 15 Wk 200 6 22 R O FRT 3 30K 582 ) 14 1) 2850 13

a/A 10765 AR R 1Y % R 2 M B 22 57 8 25 (P<0.05)/H% 2. 2 (P<0.01); b/B 1t 3% tHsp70-thallus & & # #1 tHsp70-ECP & &¥) 5
XY thallus F1 ECP Rl 41 AH Hb 22 57 8.3 (P<0.05)/H% {8 3% (P<0.01).
Fig.6 Time effects of tHsp70 on the expression of immune related genes in tilapia peritoneal macrophages
a/A indicats significant difference(P<0.05)/extremely significant difference(P<0.01) compared with medium control; b/B indicats

significant difference(P<0.05)/extremely significant difference(P<0.01) in comparison of thallus-tHsp70 versus thallus and
ECP-tHsp70 versus ECP.
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Effects of recombinant tHsp70 on immune function of tilapia peri-
toneal macrophages

CHEN Ming'?, WANG Qiuhua’, WANG Rui', GAN Xi', LI Liping', LEI Aiying', LIANG Wanwen',
HUANG Weiyi’

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

Abstract: We used recombinant tilapia Hsp70 (tHsp70) from Pichia yeast to prepare non-covalent HSP70-antigen
complexes with thallus and extracellular bacterial products (ECP) of Streptococcus iniae. We investigated the ef-
fects of the antigen complexes on the cellular immune response of tilapia by detection of NO release, phagocytic
activity, and related immune gene expression of peritoneal macrophages in vitro. tHsp70 can form complexes with
the thallus and ECP of tilapia in vitro. In addition, tHsp70 alone and its complexes significantly stimulated growth
and attachment of peritoneal macrophages and enhanced NO release and phagocytic activity of peritoneal macro-
phages. In contrast, treatment with ECP significantly inhibited NO release and led to cell death, while treatment
with tHsp70-ECP complex reduced the cell death. Moreover, tHsp70 alone or tHsp70-antigen complexes signifi-
cantly increased the expression of immune related genes (/L-8, Hsp70, CXCR4, and PGRN) in tilapia peritoneal
macrophages compared to antigen only and medium control groups. Our results suggest that tHsp70 has an im-
munoadjuvant and immunopotentiator function, and provides experimental data for development of a tHsp70
based vaccine against tilapia streptococcal diseases.
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