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HEEERREER 710 IRE. RiERK
FE RS RRBERREREERIN

E447 DRF I K KEH BERR DuE

(HRNEERLR2:, HiM 121000 )

B E [B8) AU e e Apis cerana cerana #VATEE H 70 ( Heat shock protein 70,
HSP70 ) 5rhie#eIk4) 11955 ( Chinese sacbrood virus, CSBV) X%, [A#E] B %M4E NCBI T
NH AR HSPT0 43K (NOMHI122655.1) J#31, BilRErEs dr, R 3 B b el m
KL RNA, i RT-PCR Jiik3k18 HSP70 54, Jfilad A= WM B A 70 ir s HLoRs v e 3 A 3
KB AR pET-32a 1, #AL AKRWAFFIA BL21 (DE3) #HfTAEARE, Mg EAEN, HoifhkmEAEN
G e /I 2% 22 SEREBUAAR s 5 Ja R 4% 22 S REPUIARME A —PL, 83 Western-blot J5 il CSBV &Y rh
RN HSP70 7EG RN As Mk, (4R ] MEREBUhEEE HSP70 & A2 RH, HEirmy
F 4K Hy 1833 bp, AWME EFAHTG ., RIMILRILE L 7T MHUREN . PR ELRS, R
IRAF KN 87 ku BUE T H HSP70, HBe/NRIGIKIGLZTIRENIIR, 4 Western-blot MM HE SAREHE
B RN XY CSBV RS B MR HSP70 2 G I & BURYY S5 HSP70 ik /K V- 3548 & .
[ &) EdERRERS, WIhFREPE%E K HSP70 5L FI HSP70 £ salsdifk, JFiFEs: CSBV i
J& R Fh ARG R Y HSP70 2 RIS IR, IR ABEST HSP70 ThRE4RML T H A

K@ P PKSOEN 705 ZrEYUA; EOgifh; iRy iuET

Cloning and expression of hot shock protein 70 in Apis cerana
cerana after infection with Chinese sacbrood virus

YUE Jin-Jin™ MA Yue-Yu WANG Chen ZHANG Xi-Yan FEI Dong-Liang MA Ming-Xiao
(Jinzhou Medical University, Jinzhou 121000, China)

Abstract [Objectives] To clarify the relationship between Apis cerana cerana heat shock protein 70 (HSP70) and Chinese
sacbrood virus (CSBV). [Methods] A specific pair of primers were developed for HSP70 based on the complete A. cerana
cerana genome listed in NCBI (NO.MH122655.1). The HSP70 gene was amplified from 1-3 day old A. cerana cerana by
RT-PCR using extracted total RNA as the template, then analyzed with bioinformatics tools. The resultant HSP70 was cloned
into the prokaryotic expression vector pET-32a, then transformed into Escherichia coli BL21(DE3) for protein expression. The
resultant recombinant protein was purified by affinity chromatography and the purified, recombinant, fusion protein was then
injected into mice to create polyclonal antibodies as primary antibodies. Changes in the expression of HSP70 in larvae before,
and after, CSBV infection of A.cerana cerana were detected using the Western-blot method. [Results] A 1 833 bp HSP70
gene was successfully cloned, and a recombinant plasmid (pET-32a-HSP70) correctly constructed. Bioinformatics analysis
revealed seven epitopes in the protein. Using a prokaryotic expression system, we obtained a recombinant fusion protein of
HSP70 with a size of about 87 ku, which was purified and injected into mice to obtain polyclonal antibodies. Western-blot

analysis indicated specific reactions with the tag protein. HSP70 expression significantly increased after CSBV infection.
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[Conclusion] The HSP70 gene and HSP70 polyclonal antibody were successfully expressed through a prokaryotic expression

system. HSP70 protein expression in the Chinese honeybee is affected by CSBV infection, a finding that promotes further

research on the function of HSP70.

Key words Apis cerana cerana; heat shock protein 70; polyclonal antibody; protein purification; Chinese sacbrood virus

AR R Y e R R, RS
IREE RO AT s ) — &8 43, (H I AE R R Y rh A
%1% Apis cerana cerana FHFAE AW T, H
A ok R DR R M R Iz AT
(Aietal., 2012) . #EBEFIRL P ( Sacbrood
disease, SBD ) J&— Fi Hi % 6 22 1k 4 AU 7
( Sacbrood virus, SBV ) 5l AY % BAR AN , H
Bofi) AR RS (Liu et al., 20105 Fred,
2014 ) , YL PR Ry SRR BT, FRZ N
Hh AR eIk 2h R (CSBV ), CSBV &1
AR/ RNA 15 8E, K/N R EAE 26-30 nm, £
25 8.8 kb HYBATERE RNA, JENH M & —EK
B9 R 2 HE( Open reading frame, ORF X Ghosh
etal., 1999; Maetal., 2011) , CSBV FEx}
1-3 HR M4 USRS, SEULIANIE R,
YL S A A, A e R B R VSR AR T
AR, AR R A A 2R AR ik A, St
T2 MG RR €, HUARAR T B Sk AR F I AR TE
(Bailey, 2015) . 7EfGF & MR TET, Lirp
B FEAR &) AU T G T A o, R R R
NFRA “Weg” , — H A ARG [ A A e B
Tt , At AR e 1 58 K #T < ( Freiberg
etal., 2012) .

FHOCHFFE R, FE 2 U B AL P AR
5 1 ( Hot shock protein, HSP ) FKK k5 35 HH
YER, IAh HSP ZIE W 2 518 R R K& AR
RS YR e, il SRR A E &Y
AR REPU R A 2 B (2 SCAE%E, 2005) o 7
B A g AL v HSP KRN AE S 2 5 MAPK
WA YU EEAE A, I L AE 2 38 o £ 1 BUEE
RNA ( dsRNA ) & #2575 3 RNAi /R0 HUi%
FHUH (Luetal., 2016) . HIRVEHE ARG A
Wy S A7 ) — 28 1 BE ORSF Y 40T R AR
Hor 5K/ Ry HSP100. HSP90.,
HSP70., HSP60., HSP40, /s HSP Rk Az &%
F % ( Morimoto et al., 1990), .+, HSP70 &

RRSE . BN — BRI, HAEREZH
EYEN G EBRE, EVEREZAY K ERE
P —Fh oy FHABEE R A TS . SRS . i
(VAN N (TR ] o= 22 Y& g = e T S el = N
itedy kA EEAEH (BRSF, 2019) . It
&b, HSP70 i& 2 5 eE A 15 AR & R A i
& (Pastorino et al., 2009 ) . WFFTFEHH, &R
WALAETE HSP70 2& 1, H HErx a5 f o fig
WA T, MRWIERERA . HIk, AHt
UM NCBI i i A2 1% HSP70 2 K751,
B v A B it rh AR i HSP70 2R (583 1Y)
S ATISEAE | FFXT LR 8 i SR 1 T
WA BT . TERLIERE b, R TR A
ik, ETRL, RIS ELIE A HSP70, HIZE
F 8/ BUG 145 BT HSP70 Zifsdilk, I
FIH £ S0 b Bk X CSBV B 5 % 6 1A 1Y
HSP70 & (R HAT TRIER , AR ARG
AE%E I HSP70 YD nedefit 17 H#5 8 .

1 #R5HE

11 e

CSBV i 4y By 5 filt B Hh e )y ol oy 4 4 2
FERALE AR A AT T B LI 2 R AT 5 6 J I Ak
BALB/c /)N B AL st e AR S s sh YA R
A, T 2 s LA

12 EFEMHFSHA

M RNA 2 HORA | £ . 2xTransTaq High
Fidelity ( HiFi ) PCR SuperMix AU/ T2 1
Marker I {2 XS EWHARARAF,; K
% #F1 Escherichia coli BL21 (DE3)a37 2541 i) |
QuickCut Hind III., QuickCut Nco I Iy H K%
TaKaRa A r]; FURCdeisn & . meE o &
I H Axygen 23 Fl ;85 F 44 Ni B A A )
Fl GE A F ; His bR4HR g BEHTIA G H Proteintech
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FARABRAF, HPR PN 1gG Hrikl G
Je R AR A Y AR A BR A A

MHTAES, - 80 CHMRIEVKAS, WEH
EE /R ] [ERAR S5 5R4E . 95 Bio-Rad 24
Al s B UK B0 L, 36 Sigma A F
PCR 1, #<[E HYBAID 2 &7 i RIRIEL,
W [ i K BERHE A BRA A

1.3 thiEEiE HSPTO EEM=ESFEII 4

DL iRV 1 70 JEH ( GenBank
“7: NO.MH122655.1 ) o HEEEDN, Beits et
5149

HSP70-F1: 5'-GCCCATGGCTGCTAAAGC
ACCTGCAGTT-3';

HSP70-R1: 5'-GCAAGCTTTTAATACAAT
TTTGTGAC-3',

IR S RNA $2BGLH & Ui, M 3-4 Hig
fat B A i &)y A R IR RNA AT R 5k
73%] ¢cDNA, #RJ5, Ui cDNA At PCR
XF HSP70 FEFATY 1Y . e ¥y 1 -y i AT
JiE T i 3% 22 95 M A AR R A BR A w4 T
Y .

X 45 L8 2 DNASTAR T2 )F Protean,
T AR S SRR YR e L SR AT etk DL
PURTERC, FIEH3HT HSP70 26 (A7 o BRE . B
P& B M, Bl B gL tER 0. ok,
T i d SR 751, e ®E SWISS-
MODEL W %% iz 55 %% ( http://www.swissmodel.
expasy.org/ ), TN H A5 ] =R 2544, EE57. HSP70
=LA, FE A DiscoTope 2.0 M4 ARk 55
#% ( http://www.cbs.dtu.dk/services/DiscoTope/ )
TN B AR, KA R A T
i, AT HSP70 Z se TR RIS 5%

1.4 thiEgig HSP70 EEEZRESKRA

56, B IR HSP70 K46 A pET-32a
Ak, AEGUIY I, KRS AL TR,
pET-32a-HSP70., #AJ5, FHEAFR LR KRG
FFE 2 4000 BL21(DE3)H, B Ta A&
LB [BARIREE |, 37 CHEATHIR, 12 h JFBREL

PANEYE T LB AR J5 3,220 rmin ', 37 °C
i OD {H 353 0.6-0.8, 4347E 37 °C, 220 t/min,
IPTG AR 0. 0.1, 0.25 1 0.5 mmol' L' 414 F
PBSFIA, B 8h )5, 12000 rmin' 5 min #H47
By, PBS WUTE S AT A REEE, 12 000
rmin' B0 E M EDRES B,
SDS-PAGE HLUKHFATHEE . #4, lat Ni2+3%
MEFrHExT EAE A Taife, gifbFEEAS
SDS-PAGE HLIKJF 56, FHR ASH 2% BSA #
A, iR FEEIRG A 2 h 5, LU His
FREFUIR (1:5000) EA—PL 4 CE LK,

25 TBST Ytk 5 K, FIMALLEST/IMR 1gG( 1 -

4000 —4t) PERIEH 1 h, TBST P S G,
VERRJE H ECL vk, Wit

15 HBEEE HSPIOEAS RN

P 2lifk 415 1 roHSP70 s /NRL, 45 &
TEREPLIR PRI 6 I I HEPE BALB/c /ML 14 H
BEMLA R 2 4, 4390 PBS 407l roHSP70 4.
roHSP70 ZH/INER i AR 115 150 pg (1120 pl)
{1%) T 20 2R AR AR s R S8 ), i =
GarESS 150 pg (120 uL ) (Y E L8 H A SR
IR ICATE Ao G ECR BT 2 84T,
PBS 2 ik R MR R G AR 2 8 e
— IR, BIRBEEEI/NRBRIUN, = R)5 144
SRR ERR M 5 3Bl A B I T - 20 °CHR
5

1.6 CSBV, DWV B EIE4H&ER HSP70
EARZEENTH

MR 3 H s ryrh A i S %
L B 48 LGSR, WCE TEA X R R
94% ., 37 °CHYMEEERE FEM PR FR . RBRAE
T2 24 h g USRI 4 BOF 3 40 A
3 ) IR i SR 2E RN RE 4 o fit R A ] PR T AT 4 1)
gy iRk} FETE AR MR A R AT CSBY i B iR
AW (FEIECH 1x10°) , 48 h JiEL ., 1
SeE AR R, Al RT-PCR 5 346 M 5E 4 L iy
BQCV. ABPV, CBPV, DWV, KBV, IAPV HI
CSBV,
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Oy B RES IR 5 CSBV R4 R4 2 IR
T PBS 1, HI BCA & PV BEASHI AT S0 HoE
JE ¥ FIREERRIRE, DL HSP70 £ TaksehiiitE N
—Hi(1:1000), ZHALFEH/NRCL  4000)
#4T Western-blot &

2 GRESH

2.1 thEEE HSPTOERENEE. FEkRiEH
FHBREFIISIER

i RT-PCR 05 kiE4T B BRI 93,
ZeHL KSR R K/ 1833 bp 19 H AY A BE(
1) o XFEHFR pET-32a il i B L E G, 7
K/ 1833 bp AbfEAE B & (K 2) , MiFas
SRR BT R EE AL TR i SWISS-MODEL
XF HSP70 Ay = ZR&ER AT H0M , T LOWEE S =
He LB T AEE 2 o BRTE . B TS A B s (I
3) ; f#iF] DNAStar F#2£J¥ Protean X HSP70
PRACHE AT 00T, &3 HSP70 f77E 5 45K
PERAF XK, 7 AR AT S M X3, A 15 4>
PR B0 = F MR B DX 3 A R X 2 5
FIFH SOPMA %F HSP70 i) —R&EMIIEAT 04T,
~ a-B2E Y 43.04%, BTN 18.66%, B-Ffh

bp
2000

1000
750

500

250

100

1 HSP70 EEK Y &
Fig. 1 Cloning of the HSP70 gene

M: DNA 73 FHRpnifE;
1, 2: HSP70 3L [H PCR ¥ 8474
M: DNA molecular weight marker;
1, 2: HSP70 gene PCR amplification product.

M1 2 3 4 M

bp
2000
1000
750
500

250
100

<« 1833bp

B2 HARMNHWNEEE
Fig. 2 Double enzyme digestion identification
of recombinant plasmid

M: DNA 5+ F8H51E; 1: pET-32a-HSP70 XEFYI4E ;
2: pET-32a-HSP70 JFKi X} A,
M: DNA molecular weight marker;

1: pET-32a-HSP70 double enzyme digestion;
2: pET-32a-HSP70 plasmid control.

Bl 3 HSP70 ZEHHI=REHMKE
Fig. 3 Tertiary structure model of HSP70 protein

di 7.04%, JCRLEEIN & T 31.26%; 254 DNAStar
XPEIKME L SRR . R ] Bk DL R R B
I3HT LA SOPMA X — 2S5 ¥4 i) 4 AT, T &) 1
HSP70 1) 16 P2tk . i DiscoTope 2.0 Ik
5w LT E] 88 4~ B AN R, FBAFLE
T FEIERFIN 16 TXE, TEILE 1, %45
& Protean F2£ /7 N A9 £t B 40 g 07 X 38, w]
PLR IR 46-47 . 77-82 .249-252 .277-279 . 432-436 .
465-471, 493-497 A7 7 X BIEE AL & Tkt %
i, WS THEEN,

2.2 theegiE HSP70 EAMRES &HGM&

Y E AR R BL21(DE3)EAZ A 40 iy
i, IPTG 5% )53 i SDS-PAGE H, ik K6 25 1
PR EN ., SRER. ETIESREE,
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% 1 HSP70B AL 4R AL TN
Tablel B cellliner epitope prediction of Hsp70

T 7 =X TR DX 458,
Forecast method Prediction area

DNAStar 21-24, 45-58, 67-89, 152-166, 184-207, 213-240, 244-293, 311-332, 354-371, 383-394, 415-439,
444-476, 493-547, 551-578, 582-602

SOPMA 1-5, 10-15, 31-35, 37-39, 52-57, 76-84, 89-91, 99-101, 108-115, 146-151, 175-178, 185-193,
202-205, 225-234, 249-256, 277-279, 326-332, 338-344, 357-364, 383-388, 396-400, 418-425,
431-436, 446-454, 464-473, 491-499, 506-509

ZEA T 45-48, 76-84, 185-193, 202-205, 225-234, 249-256, 277-279, 326-332, 357-364, 383-388,

Comprehensive forecast 418-425,431-436, 446-454, 464-473, 493-499, 506-509

pET-32a-HSP70 7EVLIEH ik, K/NK 87 ku

(K 4), TEAFHREE IPTG 554/ F pET-32a-
HSP70 Wik EWAAAEZES, X IPTG WL
0.25 mmol-L ™" i, FEikBR etk

1 2 3 4

S
S

M S P S P S P S P

B4 REIPTGRETHRELAEA
PET-32a-HSP70 & i%
Fig. 4 pET-32a-HSP70 expression induced
by different concentrations of IPTG
M: RG> T REbR S FI BT marker; S: BVE; P ULUE;
1: IPTG ¥ & 0 mmol-L ™' £ FiF %K1k 2: IPTG
WeRE R 0.1 mmol-L™' 44 F i S 4iA; 3: IPTG WKEE
7 0.25 mmol L™ £ F FIYESHRIL; 4: IPTG W N
0.5 mmol- L™ 5cf FIUIET£IL; 5 &k,
M: Low molecular weight standard protein marker;
S: Supernatant; P: Precipitate; 1: IPTG concentration
0 mmol-L'; 2: IPTG concentration 0. 1 mmol-L!;

3: Induced expression of IPTG at 0.25 mmol-L™";
4: IPTG at 0.5 mmol-L™"; 5: Empty vector.

2.3 EHFEAK Western-blot &ML R

Wi Ni2+sEMZMrkEpEFT HIS-HSP70 il &
A ML) ST E 45 1 pET-32a-HSP70 #£47
Western-blot #:0, Z5 R B~ . fdE A LG,
I A A EBR, 78 87 ku AS EI 4l &

HEH (K5) .

M 1 2 3
kul
100

70 - ———
50 -

40 E)

30

25

14

5 T|HEH pET-32a-HSP70 &k
Fig. 5 Purification of recombinant
protein pET-32a-HSP70

M: I T bRfEE BT marker; 1: IPTG #JEH
0.25 mmol- L™ 5 FIIET£IL; 2. HAHEN
pET-32a-HSP70 4lifk; 3: pET-32a & #/4.
M: The low molecular weight standard protein marker;
1: IPTG concentration at 0.25 mmol-L™';
2: Purification of recombinant protein pET-32a-HSP70;
3: pET-32a empty vector.

24 LB HSP70 &5 EH i HY I & R il
&R

L0028 1L 35 A1 PBS ZH I3 A2 —4t (1 -
1000) , —HiMFEHTM (1:4000) , @it
Western-blot #ill #2415 H pET-32a-HSP70., 4%
Rn: EHARARIEAAES T 2R/ 87 ku ik
PIEAE A i H 09347, PBS 4HI%A H R [ K/
g (6) o RIZHAESR 3 IREZ G #ik
IS 2R, aTLMER i) dt HSP70 Al
EIRZN I
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M 1 2 3 4 5 6 M 1 2 3 4 5 6
ku ! , ku
100 100
e —
7005 - . 70 ﬂw* n—
40 o 40
30 30
- 25
L=

14 ..

14 .

B 6 AEREMEMDEMPBSRAMNFE
KMEHER pET-32a-HSP70
Fig. 6 Detection of recombinant protein
pPET-32a-HSP70 in serum of different immune stages
and PBS control group
M: RS> FHEARMES 15T marker; 1. DASS— IR s
MR R — Bl 8 4 25 11 pET-32a-HSP70 (335 ;
20 RIS 2 ORGP I A S — PG B 20 £
pET-32a-HSP70 AYZEiL; 3. LIS 3 IRARE Mg/ N
— UK E 2 2 1 pET-32a-HSP70 [3ik; 4. LIS 4
RGP MR A — BRI B 40 2 1 pET-32a-HSP70
MIFIE; 50 LA PBS UM 11— A 4]
ZE A pET-32a-HSP70 [k,
M: Low molecular weight standard protein marker;

1: The first immunized serum was used as the first
antibody to detect the expression of recombinant protein
pET-32a-HSP70; 2: The second immunized serum was
used as the first antibody to detect the expression of
recombinant protein pET-32a-HSP70; 3: The expression
of recombinant protein pET-32a-HSP70 was detected
with the third immunized serum as the first antibody;
4: The expression of the recombinant protein
pET-32a-HSP70 with the fourth immunized serum as
the first antibody; 5: Detection of the expression of
recombinant protein pET-32a-HSP70 with PBS
immunized serum as a primary antibody.

25 BEHBHEZFHBEARKEEDLN
&R

V3 AR S R A R E T BCA
Em LS, DS 3 G RE L5 VE A — i 4 iy
HSP70 FRiki 27, 4P roHSP70 £ FikEHiiR
VE R —HiAVE G, Western-blot 4% 5 i 7R B 4y
CSBV SRl R AL 7EZY 70 ku 403 3R
FrpE sy (7)), {370 ku A FIREAAE
Wi 225, BORAHTE 70 ku Ab 55 K I B AR
THEREL) R 55407, RIATELRA CSBV 14 dufk
N HSP70 3Rk A77E 1M

B7 il 3ARKRYREBFKLHRA
FEARKRTER T0REE

Fig. 7 Detection of heat shock protein 70 expression
in three groups of healthy and diseased larvae

M: K73 HEbRESE M1 BT marker; 1, 2, 3:
TR BUANPIRTCE T 70 B9RiL; 4, 5, 6:
CSBV R4 IR PR & 1 70 ik
M: Low molecular weight standard protein marker;
1, 2, 3: The expression of heat shock protein 70 in
healthy larvae; 4, 5, 6: Expression of heat shock
protein 70 in the infected larva of CSBV.

3 itig

PR T RN — R M E ) A E T
ISR A S BAZE R N TG AR AR
e AN A AR PR A . BT
T HUEALSEERT, TEDUMR o S piie B s
T HA PR (/N CEE, 2008 ) o TiT#VA
SRR 70 FE B T A0 M P AR A AL A b fo 2 R
TIRE T EMEFNSRLLHE, 2009 ) o 7EAFHE
AR R T R D, ERAEE R R IR R B 7
2, () e B T X AR o A A 2 A, TR A Py
A H PRSI IR SE 8 X B T
7R BB R AR . BREEIE N . AR R E 2R
FE 2 Al 3 B b AR T 2R R 4 U A A
( Norry et al.,2007 ; Rinehart et al.,2007 ; Morrow
etal., 2016) .

TR MRRY, B E R 5L
ZRIB T, WAFAEE T o MK 1 2R3k B Y1
ol Hob, SRR AR Te bR 52 e, W
AW B i e b A 7 AR
RsEE A 70 Rik EIHRIG (445, 2011;
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Hao etal., 2012; Wangetal., 2014) , FEfli%

(2019 )il 28 T #i 4% H Helicoverpa armigera
HSP70 Z selEHiiA, J-ur AR RAEPSE 1
oL HSP70 Kikfss B, JioMuAIER],
R YT 5 T4 1 HSPTO L R A i /K -3k,
FW] HSPT0 R 4= Y it 72 rh ] B & 45 5
FAEM ( Aranda et al., 1996; Escaler et al., 2000;
Guerrero €t al., 2002) ., Jiang & (2014 ) AY5E
Y5 2R, IR RN AR DA R AE K Fe 2R B0 B e
J&i , HSP70 My IRIGIN ; S m AL B IR 4L e
PEBE R B R W85 , HSP70 5 f A4 i

(EHE, 2018) . XI5 I55 (2018 ) (BT
SR, AR R AR R R 2 23
A M BT HSP70 3k FiH, FH HSP70
AL EZE R T (ZIKV ) 754 j i 52 il 1
B[R] I, AT AR ZIKV 375 S 08 R o Hi
e 2425 1 4 UYL CSBV J5 HSP70 & 354
WO EES

R T RS 4 UYL CSBV J5 HSP70
HRIB RGN, A E e T 5 vafe, 155
KN 1 833 bp (Y HSP70 JE[H, 8 it /0 s
HSP70 I EARUEMN =95, 16 M4t B
YHMIRAIFN 16 MRRAL, FHl bRt 7
FRISIKIE . ABFS AR E M pET-32a-HSP70
G e /N Uil % HSP70 £ wifEdiik, Western-blot
KPR RE 4 R Y CSBV JrghdiA N HSP70
TSRS, BRI HRAE 70 ku Ab 55T K
JE B B TR R4 A K, RITE A
CSBV W4 HUAPN HSP70 2K [ 03680 SEAEAE
R X —AEEIESE, AT LA — IR
FE TP AR I 1Y) % B P 1 A BT RE ST T S At . Hh
FRATTHED CSBV B ULy Un] BT 350 1 4H 0
B, M HSP70 #ik & i,

25 FJTFIiR ,HSP70 7E CSBV JEt it 4 rp A7 A
HEEMEH, BRATBFFT A CSBV BG40 158
P . [FIET, HSP70 BAIRSF, 5 H 2 4 5
Fii) HSP70 351 B —3, PRI AR S8 T 45 1Y)
HSP70 Hriacths o] DL F HAh % B wFT, MR A
5T hAe % e HSP70 e/ YL a iy 2k e it
T3 H
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