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[FHE] BrY #dA LI =0 E 14 49k Bk hollow iron oxide nanoparticles, HION )_E i # VER-155008 % 4
4 % 3 U7 HION/VER ), #F %5 HION/VER ¥ 5% 5T 47 3 @bt HFJ o ey 1E R LGl 5 2R, Ak A S gt Emh
fLsesh, ¥ £ % %waﬂ%%%%* G ER G AR AT M TR U R M S 5, R By
A B Ay o3 I A 4 A Y F M S reactive oxygen species, ROS ), @Hﬂiﬁ’ﬂiﬁ( glutathione, GSH )4 & #1k 7, & & 70
(heat shock protein 70, HSP70 )k F, % Z 44 K B Gl kb o M B ALl R B M B R, 220 A4k g X
BB B T M2, R A2 4 100 nm. 7 56.89 w g/mL 1 45°C 4 1 T, HION/VER 5 fiF 5 4 A 7 2 B 1K E 50%. 40 i 75/
Fo e o S5 9 — 5 3F 5L, K B B E 40 M 1o, & W HION/ VER B & B 45 6y 4R 4470 78 # 7 o3 3 ROS % K 4% 4F % GSH K&
F 4 4 ,ROS 7K X ¥ 3% 58, GSH K F T %, % B HION/VER 7 DA 3# 3t 9% 37 4, b 36 7 7 47 b AL 1 ok 8 3 Ay 4k st @ o
HSP70 %, 5% % ¢ 52 % 4 #7, 4 1T HION/VER 4 22 & , 4 it HSP70 % 35 & ¥ % 3 4, % ¥ HION-VER & it 37 #| HSP70 %2 #n
THEAEXRE AR E RN EE Y, 18 HION/VERM W B @M AEF G, A MBER G EN b, A WA AT R
- B9 B8 4K 30 T, 40 R HSP70 3G An 7 i % 41 A % 42 JE AT OTOH B Y BRI, B BUIR B T A K B MY R
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Porous hollow iron oxide nanosensitizers for enhanced radiofrequency ablation

Jiang Zelong, Zhao Chang’
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[ Abstract] Objective To investigate the mechanism and effect of porous hollow iron oxide nanoparticles (HION)
nanosensitizers (HION/VER) loaded with VER-155008 prepared to enhance the radiofrequency ablation on hepatocellular
carcinoma tumors. Methods The construction of porous hollow iron oxide nanosensitizers and drug loading were investigated by
transmission electron microscopy and zeta potential experiments. The in vitro anti—-tumor ability of the sensitizers was examined
by cell viability and cell live/dead staining experiments. The in vitro anti-tumor mechanism of the sensitizers was investigated
by measuring the intracellular levels of reactive oxygen species (ROS), glutathione (GSH) and heat shock protein 70 HSP70).
Results Through material characterization analysis, porous hollow iron oxide nanosensitizers have been successfully constructed
with a particle size of about 100 nm. HION/ VER reduced tumor cell survival to 50% at 56.89 p g/mL and 45°C. Live/dead staining
assay further confirmed that a large number of tumor cells died, indicating that HION/VER has good anti-tumor ability in vitro.
Analysis by reactive oxygen fluorescence probe and glutathione level showed that reactive oxygen fluorescence was significantly
enhanced and GSH levels decreased, indicating that HION/VER nano-sensitizer could promote iron death through the mechanism of
disrupting redox balance. Analyzed by HSP70 immunofluorescence assay, the cellular HSP70 expression was significantly reduced
after HION/VER treatment, indicating that the nano-sensitizer increased the sensitivity of tumor cells to mild radiofrequency
ablation by inhibiting HSP70. Conclusion After HION/VER was endocytosed by the tumor cells, the drug uptake in the cells was

increased, and the inhibition of HSP70 increased the sensitivity of the tumor cells to mild radiofrequency ablation by disrupting

HLIWB : M0 i RHE -5 H (20228B017)
B—1EE TLE e, B, WA, FEBEEIR, WF5E 07 ) - e 15 25 254
BIEEE XS, B, WL, BRI, #F7805 18 SR A 254



(IARAL S F YT ) 2025 445 31 45 3 1] 25

the redox balance to enhance the iron death, and the effect of radiofrequency ablation was achieved by effectively increasing the

sensitivity of the tumor cells to mild radiofrequency ablation.

[ Key words ] Radiofrequency ablation; Heat shock proteins; Hepatocellular carcinoma; Targeting; Tumor therapy

988 VR A Bk A 6 R R W PE M, 24
BRE RE AT 5 FE TR S 3R L B Y Bl R
(radiofrequency ablation, RFA ) 1E A il /- A 3697 1Y
RFVERA P, 3T 460 ~ 500 kHz #5451 L 375 3 29
TG A RO (60 ~ 100 °C) , i3 41 g
S HE ST AR PEIRSE )L T AN, Rk
iE AR (<5% ) Ko Al A2 Mo 09 0 %, RFADY [ PR
e RN (<3 em) R ITR
SR, REA M I BRI A7 i i o6 6 Pk ik . £ 41
Jig BRAAAF T R, 249 38% I T 41 Mg d58 (hepatocellular
carcinoma, HCC ) [Pl 3 I 14 A= K 2 IR s 1 177,
T B0 Al FELE LORS 8 B2 o I R B o, U il
PGA S mm B R T 35 32.7% 0, SAE
S RREET70%

FE RFA IR YT HCC I B A BEAL AT 58, FA4K
i 45 [1 70 (heat shock protein 70, HSP70 ) F 2l 2% i
PRI S R T AL SN R L T
5% Bon, RFAE T 1Y i # 0 8 (42 ~ 45 °C) #J
fih 2 98 2 L P9 HSP70 35 5 W 3 THimy (= SRR
IR ), R IR 2 T S I VR R A s Y T A2
PR B BT 25 HL, RIS E AR AR OT & T AR R
75 & (geldanamycin ) . HIRE 5 R (17-AAG ) 45
HSPOO/HSP704 il 77, LA K #E [a] HSP70 1% ff #% 4% #%
72 ( messenger RNA, mRNA ) ) T3 /)N RNA ( short
interfering RNA, siRNA) T-HisEms ', skifi, £48
/N3 00 ] 300 0 A AR MR Y R g (<2 h) L B
R T R CHEL 18 % <15%) A BpE M, i
SIRINA U] THT I . PR 328 526 o s 0 2 il K 346 36 280 3 I
fig 1)t L

PAESE, KBRS HOR S 5Em iR s it 1
BRI B B L Y SIRNA K 4 W 1 145 %
% 5 it 8 (enhanced permeability and retention, EPR )
4 7 AT K5 i P HSPT0 I Bk Ak R 4 T % 68% 1T
M pH M [0 8 2R -5 W 498 oK ] S5 B 4900 ) 500 6 3 Rl X
T PR Y L Bl AR AR T S S K RFA
TH R T, B R iR A2 R g it T BRI AR I, A Utk
Feaif b, FATE I T —Fh £ D68 A9 RFA 94 K 3

7 (HION/VER) , fii ji 22 L 25 .0 %61k 8k 40 K J0UR:

( hollow iron oxide nanoparticles, HION ) , 7 7 #fk
v )l 7 VER-155008, HION/VER H 4 K 4f
(1% S 0L g P, T R 0 R ) R B B AR a0 P R
Ji, B Fe' I #E 4 Bt H K ( glutathione, GSH ) 4=
W Fe™, HE— A RGP 4 (reactive oxygen species,
ROS) My 4= ORI AR 2, A BE g gk e v, W), B
B VER-155008 1] 40 il FA PR 58 8 0™ 28, 3 1
JIe 3 248 L T B SR T i P O

1 #R5FE
1.1 &

NIk A S AL (FeCl, -6H,0, Mn=270.30) . —
KGR EEBR N (CHNa,0,+2H,0, 25g) . BN Kt
i [ polyacrylamide, PAM (Mn = 3 000 000) | . JK
% (CH,N,0, 25g) . Jo/K LR AL BA 34k FH B4
T TALA R A, VER-155008 114 Ff MedChemExpress
A
1.2 4

I BT 988 40 9 (Hepal—6 ) 1 AT 7k A& 4k 41 it
( transformed human liver epithelial-2, THLE-2 ) ¥J3k
F 5% [ g8 1% 52 7 £4 K 0> ( American Type Culture
Collection, ATCC ) . 4l ifs ¥ 78 37°C, 5%CO, 41 il 5
FRA TR
1.3 Ak
1.3.1 HION/ VER il %5 FAE

AR LR 59 A 58 & B 25 A AL AR A Bk B
1 mmol FeCl;+6H ,0., 2 mmol C (H Na;O,-2H,0 &
3 mmol CH,N,O % it T 20 mLi#B 4l K v, 2L $F 5
HETFZENA 02 ¢ PAM BB T . ¥IRA R
R RSN A FENE RN, LLS °C/min
THRZ 220 CH4EFE 12 h, BEF ARBDHEERE,
FRY G BB RWR S, AR UCR AR 2K 5 T
KO BEVEG 3R UL KRR iT, |4 T 60 CH= T
BERE P AL 12 h 5 . % 5 mg HION i i i 75 % 4%
S HUAE 5 mLEK S BE . K545 mg 70 CHY
VER-155008 % & il A HION 43 # 1 v, 78 1 [ i
Uik B R AL FE 8 ho Bl FF JCK BN B WK R,
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VER-155008 #f A HION /) /b 25 Y, B J5, Jim A #4
KT RIZUEFE 10 min, 287 4E &4 HION/VER (17K
AN H 5% B4 %) VER-155008 2H J 1 3 Al fe ),
BRIy B W AR 2 4% 1T VER-155008 B HION, 4R Ji ] 2=
B OK VBT AT R 5 AL B, AE 4B B el R R
ZZ W ( phosphate buffered saline, PBS ) Hi i /.

k3 S i s (B 77 4l FEI A
F: TitanG260-300 ) | 3l 25 O B G 40 K O kL
IERFEAY (A= 7= 4. Malvern, %5 Zetasizer Nano
ZS90) . WOt 1 At R W OREE (A4 7 A ke
Zeiss, M5 LSM 980 ) X4k bl 5 5) db A7 e 4iE
1.3.2  #abag

# Hepal-6F1 THLE-2 41l s & F 6 fL Ak ', W&
24 ho KEANML AR S IE R XS IRZL (PBS) . AN
P (Heat) . 44 K 14 70 4b #2241 (HION/VER) |
Ak + m 4l (HION+ Heat ) . 44 K 38 55 57 +
Jin #4241 (HION/VER+ Heat) . %f T 77 % #4 4k # ()
A, W RS SR IR 45 °C TR0 B 9% kB e
BE 5 5 S AR A% 3] 45 °C i HEA AR Bk B 15 min,
T A 5 88 AT 7E K5 R B b 4 i m A HION B 3%
HION/VER, #\4bHf5, 57 BB 36 1] 37 °C [ 3% % 3
H, IR FRAE P OREE, ELRIRI,
1.3.3 A= 17 A

il FH 41 Bt 3 550500 & (C 0038, Beyotime ) A
YA G 77, ¥ Hepal—6 41 it F1 THLE-2 21 i 53 57 42
T o6 FL 40 5 F2 t (6 x 10° 40/ 4L) , 7E37 CHI
5% CO, T H 24 ho JH—FRFNHEE 1) HION/VER 4k 3
A, WFHE 2 hJE PR AP B 1S min. FH AT
-8 (CCK-8 ) A 347 40 i 26 A7, 7E 450 nm
T (optical density, OD ) {H.
1.3.4 HION/VER (4 g 5 W4T A iFAG

kT B 5% HION/VER f i 83 8 ) %%, FR AT (8
FH SOG4 35 6 3R A2 18 B0B% LSM 980 K 1Al 41 il 7%
WEAT R 7F o 35 WL gE H, Hepal-6 4 it 43 5l 5 Ui
B Cy5.5. Cy5.54ric (1) HION/VER I 85 32 0, 0.5,
LFI2 ho SR 5 F 40 B 1 22 % €007 & ( BB-441245,
Bestbio ) 4 (@ 4 JId ‘B 42 2 h, FH Hoechst 33342 ¥
(C1026, Beyotime ) 44 (A2 ff14% 10 min, )5 H PBS #1k:
M3V, FEAELSM 980 F #EAT MELHFIC K14,
1.3.5 4TS /3856 14

FH ¢ 't W05 WL 2% Hepal -6 41 Jifd (4 156 1/ 46 T~ 15
o FELAT S 2H AL BEZ0 M. PBS. Heat. HION/VER,

HION+ Heat #il HION/VER+ Heat., {4 Ji] Calcein—~AM/PI
20 L T R 200 e AR D 3R A O U T
LA TG M/ SR T K
1.3.6 %6 G 43 1 41 L 9 ROS 7K

K F ROS A6 3: 57] £ ( S0033M, Beyotime ) A% il
2 i YA AT ROS 7KK K Hepal -6 4i it 2 Fh T 12 1L 41
MREFRA (2 x 10°40H/FL) H, FE 5419k 293t
BEE 24 ho H2,7- —FPOLER LM (DCFH-DA )
R AE 37 CHE IR F 30 min, W% T PBS i
V2K WA SR E R EL.
1.3.7  Z0fd N GSH {HAE IR K

# Hepal-641 Jifl LA 5 x 10”40 jt/£L () %5 B $% b
T efL A, 5595 10 ho 43 5 PBS. Heat, HION/
VER. HION+ Heat fll HION/VER+ Heat4h ¥ 4f] i, A~
[ Zb B S 2 h, PALFE 15 min, FECA RS SE4. 24 h
Jei, AfH GSHAS M 32t 71 £ (S 0053, Beyotime ) £ Ml
4 L Py GSH AR AL B 45 B H K (oxidized glutathione
disulfide, GSSG ) /K.
1.3.8 R dOURIN HSP 70 FiA7K

# Hepal—6 4 M35 70 T 24 FL4H M 55 F54 (5% 10°
4 fy/FL) T IEEE 3R 10 he 2R 5 A QuickBlock™ iz %
Ye o Ef P W (P 0260, Beyotime ) 7£ %5 i~ BH W7 21 it
30 min, FfJH T HSP70 M4t HSPOOHL 1A TE 4 CIEH
. HPBSHPE3 WG, H Cy3tric i) i & 4
@AM 1 h, SRS H Hoechst 33342 T Yt {8, 40 iU 4%
10 min, 7635 AR WG E WS Il S EA
14 SHitFEHZE

fifi F GraphPad Prism 9.5#F47 48112440, Frfs
G BRI R 5 2 50 i T R g, DA P<0.05 2K
ZRAGI R L

2 H#R
2.1 REEFNERRRLE

A WF 58 K & T DL HION N #% f&, 1 3 T
VER-155008 ) HION/VER 44 K- &, i 1 44 5% 7 Al
TH w38 VR DL Ak 2% 80 0197 % ( chemodynamic
therapy, CDT ) B 3K & 1 F fE A7 85042 e S 490 1 il 19
I7 R0, DD TE R R B 5. 1 O S E 5 T A
Kb ORE Y 2R TH TR S AT RN, dn B LT OR, WOR
HION/VER iy ¥4 — iy [BI BRPE S5 44, A2 2924 100 nm.
i Ji Zetasizer Nano ZS90X} #1 Kl 4 & 1 H {7 ok
fr #£1iF, 5 HION (—32.6 mV) 4 b, 763 8 T
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VER-155008 2 J&, 40K ¥ Bl A9 2 1m0 B A7 T & &)
—27.1 mV, W HION/VER ¥ 113k T VER-155008
ESL7/8

S0 i)
—

El1 HION/VERAB SR A (FEL .

2.2 fRSMEB G IR E AR
i T VE Al HION/VERXE JHF 488 40 Jfg () #0 [

J1, T AT K Ui B MY Cy5.5. Cy5.5-HION/VER %3 leJ
5 Hepal-641 i 7£ 37 CHF & 2 h, RJG TR A
F1 85 LAVEAL 99 2K 338 5000 /) 20 M 38 AT o an il 2
/N, fE Cy5.5-HION/VER4ZL BE R, 78 £F 22 4Rk L 3h &
F (filamentous actin, F-Actin ) 4% &, ) 40 Jitg 5 28 %%
HOE S WL B T B 1 CyS.540 Bk 6 fR 5
HAFF g A, L2 F, FHEE CyssH# 1
20 Jif A ) 3] ) £T 0 5 A 59, 2.5D £ I POt B
4T ST R B S B T X — s, X SR BN T
HION/VER 7t Hepal-6 21 Jifd " K 47 119 20 Jitd P4 fL B

100 nm)

A

Cy5.5-HION/VER

T 21 (59 56 A Cy5.5-HION/VER; & (4 22 5t o 40 it B
R G ki) I
B2 Hepal-64ififi4 55 Cy5.5-HION/VER #l Cy5.5
B 35 A TR B [ S 0 o 58 £ 7 O TRIR LA B AH I 1) 45 3 1
25D (FLBIN: 10 um) A NJH Cy5.5-HION/VER
WEFR AN ; B Cy5.5 55 3% 1 41 il

R TR AN K R R A R RN A TR % i 9
20 s AR A, AT 3 e A e A A R R A R
PE/FE T 7K P 1000 7 Sk P4 L AR SIS R e i Jgd i
CCK-8 7 1l 75 i) Hepal-6 41 it 1l THLE-2 4 g 7 5
AN TR B O 40 0K 25 Wy 200 5 24 h )R 9 20 i A A7 R DL
1, SCK 7%, Hepal-64H Jifd 7 5 HION/VER (¥
. 56.89 wg/mL) HMEE I, A4 7F R E 2 50%,
Ifif THLE-2 41 ffl 15 HION/VER 3 0% 7 I 48 ifg 25 77 % R
UL B S A, 2% B HION/VER A5 KL 4 9 1R 21t fifoga
it 1, P FR AT P HION/VER (HRJE: 5689 wg/mL)
YE BRI E, Tk PIREN
oK 1 B Y R A ik R s M, FRATT R A Caleein-
AM FI PUXUEE e bt X 4% 20 328 47 17 240 i A 5E 248 i 1
XCE gL (5, 0 18 3P R, S5 50 R Hepal-6 2 Jfd 28
HION/VER+Heat Zb # J5 £ 7 X 38 B & 9 /b, 21 (1 IX.
B W HE £, UE IS 40 2D, BEAE LS £, X
YR B IE T HION/VER 75 i Rl @l T % i s 40 f A 4
S Y R0 0 BN AL B 20 R TR 5 0] R A A
BL, 5 B Sk A 1) 3 B AN 2 % A0 A e B S PR AT, A
L GE I b, I R b Y R R BE R R BE JR)
i e 40 L, R, R 0 % 1 B A AN 4 % B I B
eI, FEOHRG B K MR, EAEEN
S, TEARIR AL B AT, a0 K 3 55 B8 175 7 i 97
YA PR T, R SR A T R A S AT R
R 1 Hepal-640F1 THLE-2 40 Mo 75 5 A [ e J3 40 >k

IR E 24 h G A AR (%, x +5)

W (pug/mL) A

Hepal-6 THLE-2
0 93.9 £ 3.0 99.4 + 2.6
10 87.0 £ 3.0 944 +£23
20 72.0 £ 0.6 88.1 £ 1.8
40 529+ 1.7 87.5+23
80 458 +3.4 842 +£32
160 26.4 +4.8 80.5 £4.3

7:: Hepal-6 /N U 40IE; THLE-2 A A7k A= fb 4i i

) ZI@JU‘&%??EZHM@; j@%j‘ﬁj‘j(ﬁé[ﬂ}]@o
3 Hepa1—6 AN AEAS R AL AL FLFS Y Calcein-AM/PT 3

RRZOLEBG (IR 50 wm) A JIER XA
(PBS) ; B HMANIAL] (Heat) ; C gk HGH

AhFEZH (HION/VER) ; D 4 {b#+ s (HION+
Heat) ; E NZKIGEGR +h0#4H (HION/VER+ Heat)
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2.3 GYKIEEFIXY ROSKFHIF M

U TG K B BN BB A A FE KR AF 7 4 ROS,
B 120 B PN ROS 2 fill & R B T Y 0 22 55 1. TR UL,
FA H DCFH-DAF5H 1FAl 94 K 15 85557 X ROS 7K -
M2, Nl 47, 5 0EF % ZHAH L, HION/VER
2 Fl HION+Heat 41 4b ¥ 5, ROS/K V-4 — & 41 5,
1M # HION/VER+ Heat#H 4t P! J5, Hepal-64l fid N
ROS /K- & F Tt X — Fl 42 % W] HION/VER+Heat
WAL = K ROS, BEIR T & b8 7 -

HION/VER
HION+Heat +Heat

PBS Heat

HION/VER

DAPI

DCFH-DA

Merge

7:: PBS A IE # X B4 Heathy 50200 #4424 ; HION/VER 4
2K B HR) Ab FH2H s HION-+Heat iy %1k 4% + I 4H ; HION/VER+
Heat Jg 20 K 38 805 + HAZH ; DAPLA 40 i 4% 44 (7 ; DCFH-DA iy
HPEE G Merge iy EIR G IF
B4 ARG Hepal -6 40128 DCFH-DA 4]

ey (B 20 wm)

24 HHKIBEFIXT GSHK R0

i 93 20 Pt sk B9 GSHI AT L He AT ROS. 3R
1Tk — 2 48 ] GSH I GSSG 46 1 328 771) 25 3 214k 24 it
W GSHRY % . N3k 2 /7R, 5 fii ] HION+ Heat #l
HION/VER 4 B 1) Jif 988 2 Jfd A5 Lt , it 1] HION/VER+
Heat &b 2 1) i J8 40 Jfd v 4500 2] 49 GSH T /b, X 3= 1]
HION/VER 7 14 4}t 58 47 244 #& GSH.,

F2 AFABEAMAIEN GSH & & (pM, x +5)

Ab 3] /& GSH GSSG GSH
PBS 3.514+0.069 1.013+0.007 0.424+0.008
Heat 3.47740.086 1.015+0.009 0.416+0.009
HION/VER 3.32740.017 1.0614+0.027 0.351+0.016
HION+Heat 3.343+0.103 1.032+0.028 0.383+0.008
HION/VER+Heat ~ 3.355+0.025 1.206+0.014 0.281+0.008

. GSH N BEHBK; GSSG MR AL A BEH ik; PBS MIE
WX HR 45 Heat g BA M AN B4 ; HION/VER b 49 K 34 4 57 b 31
2 ; HION+Heat 7 4 1k 2 + I #4 4 ; HION/VER+Heat Jy 4 K $i4
G+ AL,

2.5 GRIEEFIS BE B HSP70 A9 520

PR v B 11 40 A A R e R s B R A Y
— B B FRBF B, R, S AR S kR 4
Hh HSP 70 9% 15 B m Y . o T 863iF HION/VER
34 AR o AR P DT 4 i i 40 ko A T i ) R
PERYBE J1, FRATTR FH F % 9 e e 4 1 PF A T HSP70
BRI S AR, SXF AU, #A4b B4 HSP
702K 1Y 9658 B e, I AR i D BE N F HION/
VER A H [ 20 g v, HSP70 (1) 2¢ )6 38 i fe ik, X —
B4 IE 52 T HION/VER f i 45 310 1 AR 52 28 11 1

ok
He o

HION/VER

HION/VER HION+Heat +Heat

. PBS M IE & X A 4H; Heat JJy Bl Jin #44; HION/VER Wy
YK BT AL B4 ; HION+Heat b S fL 8k + I#44] ; HION/VER+
Heat Sy 44 K 34 0K + M2 ; DAPI g 40 i 4% Y €2, HSP70 Jy 4
R 7045 55 Merge AR A I
B 5 AR Hepal -6 40125 HSP70 HLiAM &

Ja IR R ZOLEE (FIR: 20 um)
3 itig

RFA i 3 J7) 3 5 i (50 ~ 100 °C) T #4105 b
AN, (HF LT (40 ~ 45 °C ) 2330 M9 4n
JIEL 19 07 98 52 1N, S 3% HSP703% 36 i & i
HSP70E A 4 F FF AR, 38 i & &2 483 45 4 1 . 0 il
LR VR U T A O X R R A G AT A7
B REAJT 2L 220 . [, 5 F HSPTOM % 35 1
T MG SR RFABUR SR ZEK . HAR K202, 49K
OBHE 3 26 25 9 b 0 P 3B T SR BT DR ) — 4
TV SRRy TIPS 7 = < B i P s kLA B
2y HE 1) 25N S 024 ) A PR S AT 1 v AR R S R
B Sy T, A KRR BE A MR (R 8
Jei o LR 1) B AR R 0 22 BB A8 4 1 R 1 4 1
(pH 6.5 ~ 6.8) I LAE IR HE FPE ARGt 7

ARG T, FRATR T T — P B HSP70 44 K
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Wi, Ik 2 5 CDTSS &, DL & s 5 4
TRl S, R T 2P HSPRH B 5 4k 2 3 1 2B yT
A ABE G, FRATIEBE T A Ak Bk 98 K kL 1 1E by 2K
A, S2ELT HSP704 il 371 5 £k 2% 2l J) 2% 5 5 70 1 [+
A 1 4N K B BRI BB AT RS K 35 9T R A ) 5B
2 g B AL, AR TR I R B R Al i Ak iEA
UM, R ME A BE R E Fe¥ BRI, T FE GSHZE Bl
Fe’', GSH i #E 38 #F — 25 {2 #F ROS Y A= pi AL FL 21,
2 FE B 98 4 (9 PE T, [ BF, VER-155008 A £ 12 417
il HSP70, [ A5G Jif 93 200 Jta Ay i S8, k7 ok 93 240 A ot
P BUBE RS I, B2, ARSI 9K F & 8
T 14 5 I R % 3G BOVE A DL & CDT WY B A 7E g
A5 e ST R T R, WD E A AU i
K I, %5 T RFA/CDTHK & 97 5 9 RFAIR T F 6 A
BN R A 4 S B AN A 36 9 4R A — R
FM

[ & % x #& |
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