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Abstract

AIM: To investigate the effect of extracellular
heat shock protein 70 (HSP70)-peptide com-
plexes (HSP70-PCs) on the expression of glucose
transporter 1 (Glutl) and vascular endothelial
growth factor (VEGF) in HepG2 cells and to ex-
plore the possible mechanisms involved.

METHODS: HepG2 cells were randomly divided
into three groups: a control group, an extracel-
lular HSP70 PC (final concentration, 2 ug/mL)
group and an extracellular HSP70/HSP70-PCs +
HIF-1a siRNA group. The expression of HIF-1a,
Glutl and VEGF was examined by real-time RT-
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PCR and Western blot.

RESULTS: Compared with the control group,
the expression of HIF-1a, Glutl and VEGF
was significantly increased in the extracellular
HSP70-PC group (all P < 0.05), suggesting that
extracellular HSP70 PCs promote the expression
of HIF-1a, Glutl and VEGF in HepG2 cells. SiR-
NA-mediated blockage of HIF-1a significantly
inhibited the up-regulation of Glutl and VEGF
expression in HepG2 cells (both P < 0.05).

CONCLUSION: Extracellular HSP70-PCs pro-
mote the expression of Glutl and VEGF via HIF-
1o in HepG 2 cells.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.

Key Words: Extracellular HSP70/HSP70-PCs; Hepa-
tocellular carcinoma; Hypoxia-induciblefactor-1a,;
Glutl; Vascular endothelial growth factor

Li HY, Yang FQ, Li Y, Liu D, Liu JG. Extracellular HSP70
peptide complexes alter expression of Glutl and VEGF
in HepG 2 cells via HIF-1a. Shijie Huaren Xiaohua
Zazhi 2013; 21(36): 4175-4179 URL: http://www.
wijgnet.com/1009-3079/21/4175.asp DOI: http:/ /dx.doi.
org/10.11569/wcjd.v21.i36.4175

5

BH: RiTmBsbwy Rk L EATOR
HSP70fk 2 4#(heat shock protein 70/
peptide complexes, HSP70/HSP70-PCs)*}
AT % 4 e Hep G2 8 235 B T la(hypoxia-
induciblefactor-1a, HIF-10). # 4B % G
1(glucose transporter 1, Glutl). 24 P % A& K
- (vascular endothelial growth factor, VEGF)
F KRR BT RE AU

Frik: AR MM A3, EF AT, W
AL 9FHSP70/HSP70-PCsif 3 52 B 4B (4R B2
pg/mL). 8 HSP70/HSP70-PCs+siRNA %+
Z48. & JAReal-time RT-PCR% Western bloti
M HIF-1o. Glutl 72 VEGF#9 %k T 4.

¥4 k4
JF 4m B 9% R SR W
URIENEY
—, bA#RE
ERTREF
345, & EZH#
R AT S R e 5
REWER. #
1k %% & 70(heat
shock protein 70,
HSP70) 4 0 e P
J 2k ik, e T
VA K5 B g tm e
Ny % A5 4
FiE %6 AT
HSP70 R4 JE 2w
oW R FEE BN
A, &R %A
I 5 4 R HE 2K 3
Pl - &
B 9 AR B P 84
HSP70%HSP70
A AH R
a5 R 1 It 9 64 %
TR, EH LR
R S A
W AT Ay, HeEr
7 4w JL SFHS P70/
HSP70PCs+4e 17 i
15 Bt B F AR
XEFTHFER
st T AR B e
THREAFE S
B 0 7 R
BT AR LA

W@ T E A
$EM G IR
I, B EF RS
— W B E BT A2
En

2013-12-28 | Volume 21 | Issue 36 |



4176 ISSN 1009-3079 (print) ISSN 2219-2859 (online)  tHFRHEAILZYE 20135E128280 5215 53610
ﬂ.’r?f@ﬁig&i LR mpsPHSPT0/HSP70-PCsif 555w ZH/EW AT AP, G415 S T-1a(hypoxia-
&g:ifiﬁ?’a’?i HIF-lo.w VEGF5Glutl&% @ £3% 2% 7%, 5 induciblefactor-1c, HIF-1o0)7E iR i # ik,
%, miushHSPT0 AT RRZAARCE B £ F(P<0.05), RPAMMIL 4\ R i HE I A PR B, S 5 R R
HSP70PCs 3+ AF

S 0 % R ALH) B
H I ARAAN £
. & T fm o
HSP70/HSP70PCs
Jo 45T 3B 45 AT % 04
KA B R
7 KB ] AR

Wi £#E
HSP70 4m it f
JTiE Ak, HuT
AKE L % ARG
20 j 1 89 42 5 R
¥ . HSP70RALLE
WA EEE
R, B Ak % A
B i 4w B # A% 3
@ sk, AR A
I, BB B
Bf 9B R BE P
HSP70%HSP70
AR A A RALAE
% R 4 A 9B 09
N %A A
W FATH.

(49

T
Jaishideng®

HSP70/HSP70-PC s 1t FF 35 2w i 69 HIF-1 1
Glutl#=VEGF&iA; & A siRNATLBHIF-1a
J&, ta e sFHSP70/HSP70-PCs*Glutl #2#VEGF
# EIRRKAER &, St RAARA AR £
F+(P<0.05).

ZEi: m LS HSP70/HSP70-PCs T VA LB AT &
40 . HepG2 P Glut1 7= VEGF & ik, Jf HiX —4F
J Bt HIF-1ook 2344

© 2013FRNDEE S BREDBRATHE.

REER: HRANHSPT0/HSP70-PCs; FHEZHA,; St
SESEFlo; BEEEEERL, LENREK
¥

BoDIRR: AFT AL 5 fa b #k £ & & 70(heat
shock protein 70, HSP70)/HSP704k & 4&-#(HSP70-
peptide complexes, HSP70-PCs)#k 4% i it £t A%
¥ B -F-1a(hypoxia-induciblefactor-1ofE # Glutl
5 & A & K B F (vascular endothelial growth
factor) 89 £ ik, ik 3T I 6942 2 A= #5 45 U 69 BF
RS B — R NAL. S R A% #pHHSPT70/
HSP70-PCs# % 3| M B IR 30 b, s A +T 48 FLAF
AT 5% 2 I 04 B S AT A2, PELOE S 20 IR 09 42 2 =
A%, 3K A s IR L AT S 69 06 9T BAE T A6 B

TNF BiEx, T8, X, NN BRINMHSP70/HSP70-
PCsIBIIHIF- 1o IaATEAIEHepG2 Glut1 SVEGFRZRIA. tH
FAENBIEYTE 2013; 21(36): 4175-4179 URL: http://www.
wjgnet.com/1009-3079/21/4175.asp DOI: http://dx.doi.
org/10.11569/wcjd.v21.i36.4175

0 31

FF41 3% (hepatocellular carcinoma, HCC) &5
o L R 2 —, At AR R T R A
(3 Bt g R 06 % e e 11
2K, e A hE SE T B R IR 28 2407, BT 2
26.26/10J5 N #4K 70 % [170(heat shock pro-
tein 70, HSP70), 740 ) 2 ik, A iie
sl DUE N Ik is & T, k¥ <o TAEE”
(A, b mT D23 45 s 40 it o £ 15 5 o i .
HSP7OAMMYAE 40 ) A R4 EAE M, L Re: 2
Tofr 98 40 B R 50 0 4 B b R ST R B, R
)[R [ R TR B2 Th FTH S P70 AXHS PTOJIK A5
PI(HSP70-peptide complexes, HSP70-PCs)/MY
A% 42 I e 1) A I Y, 38 2 5 1 95 IR 1)

WCJD | www.wjgnet.com

2R 2AAT A, CLFEIEAE . AT, (REE
WU W, 5 W3 T HTF- 1o 7 40 B
1285 A 1(glucose transporter 1, Glutl)f#] 3 i B
BHIE. Skinner I 5¥ I 3 T HIF-1aAE % M
FTVEGF e 515 . Glut] e N R 2 b 5 i e
I8 B EE AR, 5 a0 M R s FRE =R
G ZR 8], A I JRa 4 o o A 2 B £ 5 E A%
AR 4T3 IR A, DR G Lutl S HE
(10 e 2 05 5 TR 4 L 1 o e B AR DR A
IR, 1A P Bz A= K R F(vascular endothelial
growth factor, VEGF)ill ik 2 5 R8T A2 L 1)
TE R A B 1 4 iR 1) g AR AT i
W0, IR f R 5% o T HS P70/HSP70PCsfig
% FIHHIF-1a ) 3RIE. B4, ER S HSP70/
HSP70-PCs /& 75 il i 4 HIF-1 0138 1A 5 1)
Glutl 55 VEGFZE XS 8 1) fie A ™ A= 52
EAFRIFST.

ARSI 0 S AE AT 9 40 i Hep G2, 4 a4k
HSP70/HSP70PCsX}HIF-10if{#Glutl 5 VEGF
AL S LRI ML, ik — 2D iR T IR
FEALFS .

1 SRIASE

1.1 A4 ARl iRk Hep G20 A R} 22 B
A A RHE I B A A S A A
AT, /N BT NHIF- 1o 8058 B Uik 8 -+ (1 4=
W AR R A 7] ; VEGFI H Santa Cruze A 7l il
PN Z i EGAPDHB LAY [ Sigma A 7] ; HRPHR
RN E ST AN o i A ST WG A S /N
W SR £ 5 PCRIRF )W H Promega /s 7l ;
TRIzol Reagentld H 5% [H Invitrogen 2 7).

1.2 7%

1.2.1 #mAassde: 20005 34 1E 0 AL, 41
i 4bHSP70/HSP70-PCsif 5 52 5 4 (&ML 10
pg/mL). 4 /i SN HSP70/HSP70-PCs+siRNAFE Y
4. 41 LLE 100 mL/LAG A I35 1 i fEDMEM
gk, T37 °C. 50 mL/L COI%F4H 1%,
JRERRE A ARAR, O ECA KA A0 i 526

1.2.2 48} 9FHSP70/HSP70-PCs#9 #4122 : GST-HSP70
Rl 2R W A Sigma s 7, 5K Blachere5 ) 5 72
AT HUR BRI GST-HSP70/KAb 4 & [ NiAR R
1 mmol/L ADP. Immol/L MgCl,» 75 pg/mL #i
JEAK. 250 ug/mL GST-HSP70, 37 ‘C/K#2 h.

2013-12-28 | Volume 21 | Issue 36 |



EMTFE, % PBIRIMHSP70/HSP70-PCsIBITHIF-1 o ZI0AFEABIEHepG2 Glut1 SVEGFHIZRIA 4177
20 - [ HIF-lo WAL# & 5
5 ] VEGF b 5% 52 THSPT0/
e B Glutl b HSP70PCsx}
| r meHep G233 AT
SIS 315 cu b mllepG it |
HIF-10 F: 5'-CTTCTGGATGCTGGTG-3' g = a o a n@szms;%o}/ﬁl}si
. ‘. M # 10+ a a .
R: 5'-TCGGCTAGTTAGGGTAC-3 B a 70PCs*+HIF-107A
Glut1 F: 5'-GGTTGTGCCATACTCATGACC-3' £ & %ifiluﬂj VEGF
R:5'- CAGATAGGACATCCAGGGTAGC ;> ft};%;f i gii
VEGF F: 5'~AGGAGGAGGGCAGAATC-3' 1) | 4 & 2 2 KR BT
R: 5'~ATGTGCTGGCCTTGGT-3' T 0 E-O s 4 8 P
GAPDH F: 5'_GGATTTGGTCGTATTGGG-3' t/h ’%*7%4;?‘?; %‘i
R: 5'-TCGCTCCTGGAAGATGG-3' e
B 1 4BEYNHSP70/HSP70-PCsi% SAMR ANt E], Real- %, # £ A i ;
HIF-To: REFSHF 10; Glut!: BIEMEISZES!; VEGF: M e RT-PCRATAHIF-la, VEGESGIuTl MRNAZIAEISE T HSPTOHSP-
~To: EREAT o; Glutl: BEBRIZES, : 1k, 'P<0.05, 'P<0.01 vs MU HIF-1o: BEHBFHE Tl 70pCs e b o 4
BRLEKRET; GAPDH: HMiE-3-BIRIRETS. Glut1: FEWEEZE MO, VEGE: BN AT R LIRAE.
1.2.3 Western blot# R HIF-1a.. VEGF5Glutl®%  mean+SDE /R, £ 415500 LR K %07
Gagfaa: EIAME RN, BCAENESAE 2200, PRIl ERBCR 4L a0 56, LLP<0.05
FIABE. AR EAFATHUIKS, #IE2PVDF W ZERF R FZE XL
JI5 L, 5% Wk I TBS T 411 h, Ji—4HU(HIF-
lo 155000 VEGF 1:500. Glut 1:500, 2 %R
GAPDH 1 : 5000), 4 oC%%Tﬁﬁ, TBSTEYE, il 2.1 @ e HSP70/HSP70-PCsAR i3t AT 5% 4m L
:j:)lli(l : 5000)?%}%‘1&@%\:2 h, TBST&E%%, '“3%7/% HepGZé&JH@HIF-la\ VEGF—I:‘JGlutlﬁi Real-
JCRAKI & 4, W & A pmogry  tme RTPCRESIFEAMMHIF- 1o, VEGEY
(A, SEAHT. Glutl mRNARERIEED), 458 B 40 fush
1.2.4 Real-time R.PCRAMHIF-1q. VEGF5 HSPTOHSP70-PCsi TS AIHIF-1a. VEGF
e B LR B
Glutl mRNAﬁIJili éﬁiﬂ@,ﬁl\HSP70/HSP70-PCS 5?}““ mRNAi%]\éﬂ:K%‘ﬂlm; ‘%XTK?H*H ttﬁ
ﬁU{%ﬁZ“ hE ﬁ‘ﬂﬂﬂ&%%éﬂ?ﬂﬂﬂ@ %ﬂaTRIZOHﬁ‘L E%%%(P<005) ﬁiﬂWestern blot’]‘ﬁ‘(ﬂlﬂ%éﬂéﬂl
%U%W%HE/E\RNA, %ﬁl‘ﬁ%%§1+¥mﬂﬂz(,o/zxo ELHIF la . VEGF %Glutlﬁﬂﬁ@%@ﬁ(lﬁﬁ), o
20 WL (5 R A e DNA. PCRE W HSP70-PCsifi 350 41HIF-1o. VEGF5Glutl
> R .
Kk BT, ALK T
el Primers OV (R 1), HALAO E6 . H206 % %iﬁﬂ% R, SXRARLT REES
<0.05).
SEFPCR X N AK R K25 pl, 5500 ng cDNA ¢ ) . .
WL S 250 nmolLi - F 5145 SYBR 2.2 B SFHSP70/HSP70-PCsid it HIF-1 0B 35 FF
Gr’ee; Re:—time PCR Master Mix 12.5 uL. MV J%étﬂﬁ@HepGZ‘f}’VEGFiﬁGlutlﬁ\«%éJﬁii i
1195 C 605,95 C15 s K LS '7;,('3 is.  LSIRNABUSTHIF-la ikt 1AM HS P70/
;%&% 40/\:);% /\Sizizlsiﬁz’% Wrﬁx? HSP70-PCsifi s HIF-1 o T 41 it Hep G2+
o E?“’_MC[ SN %\}zé ,  VEGFSGIutlE F10ik. IPI3ARTR: KESiE
iﬂ (B2 H)fmami.%mﬁ BB RN AR AT MIIFHIE- 1o mRNA 5 8 1
ARSI, | ik 3B, CHUR, ZifsiRN AU ST
1.2.5 #t5f HIF‘“"%%'&S‘RNA%% BANE g Gomnuog nE, 141 IS HSPTO/HSPT0-PCs
=N g B /,“ A 0 N N e
AL, R AIREBO%M ity . VEGF Gl EIRSRFIE 5 g o
KM Lipofectamine 200095, 6 W SHHEE  opperon pr1 L4711 .32 52 (P<0.05). KA R A
RigR s, 48 hi il & A /K22 1k. siRNAFE 9§, SFHS P70/
HSP70PCs ¥ ¥A

[ HIF-1aff) FF 5 &siRNA L4 55152 5'-GT-
GAAAGGATTCATATCTA-3', FEEFEH1J23"-GA-
CACAGCCTCGATATGAA-5'.

SRR AR ESINRL L, M
SPSSI3.0KFREAT it o0 b, & w4 KA

(49

TR

Baishideng® WCJD | www.wjgnet.com

3 e

HS P70 75 AL W A 4 3% 3 A7 7 ¥ 2 1 0 KR,
MG 53 A1 5 B AN [F) 43 40 B W HS P70 5 4 ffa &k
HSP70. AATXE40 Mg WHSP7OMIVE FH T i L5t
HAE, BRSSP RS 5 A nd

LA R @ e
HepG2 ¥ Glutl #=
VEGF & A, 3+ H
X —4F R ad i
HIF-1osk 52 369,
XA R8T
RIS ah.

2013-12-28 | Volume 21 | Issue 36 |



4178 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFREAEAYE 20135E128288 2135 £36H
[ BAGE L4 A A HIF-1 —
etk L E G T0: 0 224 % h *
P Tz kA R— GAPDH
R 2 B 7 P T A SR HIF-1o |
M Bk # i B T HIF-1o SIRNA - +
B, B4R “HTAE — — m— w— \EGF B
187 #94E A, AT HIF-low S -
DG AT ———— — C1t1
Tﬁ;;g;; VEGF L e—
BAE -lou
b £ s W S S . GAPDH
% A% . GlUtl  w—  —
MLIE B F R 1.2 - [] HIF-la b
B, AEARNE 2 ] VEGF b GAPDH S N —
@ ihn T M Gt L
A, @AM ool T, a HSP70/HSP70-PCs - +
T REF ok HIF-1a SRNA - -
GLUT-1: AX# I fg c
EES T T S 16 [ HIFla
EROHE, Hm DT04L 2 ] VEGF
R B . B Glutl g @ @
wERME AT 2 H: » 12+ a2
W, GLUT-1&% & o g
PR T T S 0 12 24 48 THos|
ik 55 b i 4 B G t/h 5x
A F R R A A
Ftak. 2 MIBSMHSP70/HSP70-PCsESMMRAEEE, 4 04
Western blotfilIHIF-1a, VEGF5GILNEBHRIEMNEL. 7
'P<0.05, "P<0.01 vs 0 h. HIF-1o: 5815 SH T-10; Glutl: 7 E 0 ‘ ‘
BIFEEEN 1 VEGR: MENRAKE T GAPDH: il 0 2o 8

(49

TEE
Jaishideng®

At — 3 — iR S

B WH. BRI E, NI ek
i, BB NIRRT ER. MambulaZs:" 58 & I
HSP7OAMYAFAE L AU P, 3 e 8 0 I I8 Al A
Birp. SimsZ ST R M, 41 SMFAE THS P70
Z 5 R NIR 225

i 9gE 241 PR I A T R R, BB ) DR AR
RUPE T R 400, R 80 B A5 e RE A T
SRR s =T el 211 O R 2 D DR A
AN T 386 1, SO0 iR A iz & T IR E R N
M, F—2F 37 MR MRS SISO, 78
BUAAIE R, HIF-THISS R R A S Y. HIF-1
Ho 1B 3L 20 i, HLrPHIF-1002 52584 11
() IR L. A WTIT R B, HIF-12 i
Glut] (W ZRPER 7, PR B gt
WALIHIF-15Glutl 58 TDNAR 54
Pi g4y, 3 FGlutl L LY, HIF-1ath fighs
| IHVEGFR e s v, (R VEGF 2L, T
WA M AR B, Ok R AR e s 7=
I Real-time RT-PCR 5 Western blot il & 81, 4H
fi/FHSP70/HSP70-PCsAEMS [ IHIF-1a mRNA
HEAMERE, FRNEEGlutl 5 VEGF mRNA
AWML . 8 siRNAH A BHKTHIF-10
26Tk B, BHITHIE-1ouf 215 B % A7 2541
41 ffg SN HSP70/HSP70-PCsXfGlutl 5 VEGF)
WEH. 145 R38R, 41/ HSP70/HSP70-PCs

WCJD | www.wjgnet.com

3 HIF-1a siRNASZREESMSP70/HSP70-PCsXIVEGF
S5GIui1EBREIISIN. A: L HsiRNAFHMHIF-1af7R
iK; B, C: Western blotf MBI HIF—10/5VEGESGlut1 &
EZGRRIARL. 'P<0.05 vs XTHEZH. HIF-1a: 5515 SA T
lo; Glutl: 4 IZEH1; VEGF: MENEAERKET;
GAPDH: Hfli%—3 -l &, HSP70/HSP70—PCs: FAYK
FEE 70X HSPTOKE &7,

JE Il THIF-10#5 Glutl 5 VEGF )3k,

M, 4 SNHSP70/HSP70-PCsfEs ik
Glutl 5VEGF 3R IE, XA /EH &0 i HIF-100&
PRSI . AHIETT G A e (i 7 48 4L T
T B RS2 A0 H

4  SEXE

1 Jemal A, Bray F, Center MM, Ferlay J, Ward E, For-
man D. Global cancer statistics. CA Cancer | Clin
2011; 61: 69-90 [PMID: 21296855 DOI: 10.3322/
caac.20107]

2 Chen JG, Zhang SW. Liver cancer epidemic in China:
past, present and future. Semin Cancer Biol 2011; 21:
59-69 [PMID: 21144900 DOI: 10.1016/j.semcancer]

3 Duffy DJ, Millane RC, Frank U. A heat shock pro-
tein and Wnt signaling crosstalk during axial pat-
terning and stem cell proliferation. Dev Biol 2012;
362: 271-281 [PMID: 22155526 DOI: 10.1016/j.ydbio]

4 Schmitt E, Gehrmann M, Brunet M, Multhoff G,
Garrido C. Intracellular and extracellular functions
of heat shock proteins: repercussions in cancer ther-
apy. ] Leukoc Biol 2007; 81: 15-27 [PMID: 16931602
DOI: 10.1189/j1b.0306167]

5 Wu FH, Yuan Y, Li D, Liao SJ, Yan B, Wei JJ, Zhou
YH, Zhu JH, Zhang GM, Feng ZH. Extracellular

2013-12-28 | Volume 21 | Issue 36 |



M, . BIEYNHSP70/HSP70-PCsIBITHIF-1 o 2I0ATEMEEHepG2 Glut1 SVEGFEVZRIA

4179

10

11

HSPA1A promotes the growth of hepatocarcinoma
by augmenting tumor cell proliferation and apopto-
sis-resistance. Cancer Lett 2012; 317: 157-164 [PMID:
22115967 DOI: 10.1016/j.canlet]

U, BostE, HE2. SR ST -1a 5w
KA RIREIGRTT TR . AR NTEE R
2010; 18: 361-367

Wu XH, Chen SP, Mao JY, Ji XX, Yao HT, Zhou SH.
Expression and significance of hypoxia-inducible
factor-1la and glucose transporter-1 in laryngeal car-
cinoma. Oncol Lett 2013; 5: 261-266 [PMID: 23255932
DOI: 10.3892/01.2012.941]

Skinner HD, Zheng ]JZ, Fang ], Agani F, Jiang BH.
Vascular endothelial growth factor transcriptional
activation is mediated by hypoxia-inducible fac-
tor lalpha, HDM2, and p70S6K1 in response to
phosphatidylinositol 3-kinase/ AKT signaling. | Biol
Chem 2004; 279: 45643-45651 [PMID: 15337760]
Kunkel M, Reichert TE, Benz P, Lehr HA, Jeong JH,
Wieand S, Bartenstein P, Wagner W, Whiteside TL.
Overexpression of Glut-1 and increased glucose
metabolism in tumors are associated with a poor
prognosis in patients with oral squamous cell carci-
noma. Cancer 2003; 97: 1015-1024 [PMID: 12569601
DOI: 10.1002/ cncr.11159]

Finley SD, Popel AS. Effect of tumor microenviron-
ment on tumor VEGF during anti-VEGF treatment:
systems biology predictions. ] Natl Cancer Inst 2013;
105: 802-811 [PMID: 23670728 DOI: 10.1093/jnci/
djt093]

Blachere NE, Li Z, Chandawarkar RY, Suto R, Jai-
karia NS, Basu S, Udono H, Srivastava PK. Heat
shock protein-peptide complexes, reconstituted in
vitro, elicit peptide-specific cytotoxic T lymphocyte

(49

T

2
Jaishideng®

WCJD | www.wjgnet.com

12

13

14

15

16

17

response and tumor immunity. | Exp Med 1997; 186:
1315-1322 [PMID: 9334371]

Mambula SS, Calderwood SK. Heat shock protein
70 is secreted from tumor cells by a nonclassical
pathway involving lysosomal endosomes. | Immu-
nol 2006; 177: 7849-7857 [PMID: 17114456]

Sims JD, McCready ], Jay DG. Extracellular heat
shock protein (Hsp)70 and Hsp90a assist in matrix
metalloproteinase-2 activation and breast cancer
cell migration and invasion. PLoS One 2011; 6:
€18848 [PMID: 21533148 DOI: 10.1371/journal.
pone.0018848]

Rankin EB, Wu C, Khatri R, Wilson TL, Andersen
R, Araldi E, Rankin AL, Yuan ], Kuo CJ, Schipani
E, Giaccia AJ. The HIF signaling pathway in osteo-
blasts directly modulates erythropoiesis through
the production of EPO. Cell 2012; 149: 63-74 [PMID:
22464323 DOI: 10.1016/j.cell.2012.01.051]

Marx J. Cell biology. How cells endure low oxygen.
Science 2004; 303: 1454-1456 [PMID: 15001751 DOI:
10.1126/ science.303.5663.1454]

Hayashi M, Sakata M, Takeda T, Yamamoto T, Oka-
moto Y, Sawada K, Kimura A, Minekawa R, Tahara
M, Tasaka K, Murata Y. Induction of glucose trans-
porter 1 expression through hypoxia-inducible fac-
tor lalpha under hypoxic conditions in trophoblast-
derived cells. | Endocrinol 2004; 183: 145-154 [PMID:
15525582 DOI: 10.1677 /joe.1.05599]

Na YR, Han KC, Park H, Yang EG. Menadione
and ethacrynic acid inhibit the hypoxia-inducible
factor (HIF) pathway by disrupting HIF-1a in-
teraction with p300. Biochem Biophys Res Commun
2013; 434: 879-884 [PMID: 23618863 DOI: 10.1016/
j.bbrc.2013.04.044]

Yokt SN B EE A

[ JoRcRERis
HSP70/HSP70PCs
5 A B e
HepG2#t 47 1k 9k
FFR, $E 4T Lm ook
HSP70/HSP70PCs
SFHIF-10 8 4%
Glutl 5 VEGF k&
K0 R B AT
REALE. AT 6Y
B RAET R
Howh. kAR AT
I A
T

2013-12-28 | Volume 21 | Issue 36 |



