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[ Abstract ] Background and objective Hsp90 is a major molecular chaperone, which overexpression is involved in
oncogenesis, development and drug resistance in many human cancers. The aim of this study is to investigate the relationship
between the GGA-induced overexpression of Hsp90 and chemoresistance to Cisplatin in SPCA-1 and H446 cell line. Methods
The protein expressions of Hsp90 induced by GGA at different concentrations were analyzed by Immunofluorescence and
Western blotting. Cells survival to Cisplatin was determined using the MTT assays. The effect of Hsp90 expression on the drug
resistance to Cisplatin in two Cell Lines was analyzed. Results Compared with the respective control cells, Hsp90 expressions
in both experimental cell lines were up-regulated obviously, exhibiting a dose-dependent manner to GGA. MTT assays revealed
that the IC;s of cisplatin also showed a substantial elevation for the experimental cells of SPCA-1 and H446, and this elevation
was also associated with GGA concerntration. Conclusion GGA is effective for the induction of Hsp90 in the SPCA-1 and
H446 cell line. Up-regulated Hsp90 is associated with the chemoresistance to Cisplatin in SPCA-1and H446 cells.
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Tab 1 Expression of Hsp90 protein in SPCA-1 and H446 cells
exposed to GGA at different concentrations

GGA (M) oD
SPCA-1 H446

0 1.180,0£0.113,6' 1.558,9+0.148,0°
10 1.393,8+0.178,9* 0.974,9+0.052,0°
50 1.494,6+0.113,6 1.482,6+0.087,8"
100 1.757,7+0.227,9' 2.477,8+0.123,9'
500 2.127,7+0.161,4° 2.601,5+0.135,0°
1,000 2.331,340.098,8° 4.847,840.262,3"

Graph showing the relative level of Hsp90 protein evaluated using
the ratio of IOD__ /IOD .Compare with 0 uM, "*P<0.05, #P>0.05.

Hsp90' B-actin
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SPCA-1 cell

H446 cell
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SOuM, 100uM, SO0 uM, 1,000 uMH}, SZEGZHICFIME 5>
WM. 5712011, 627+0.77, 6.42£0.03, 7.12+0.02F17.25+
0.04, [AlFE, FEH4464M ML XT HRALIIC,,(H M 4.28+0.22;
GGAMR FEMRYRIG TN, S0 2H AOIC [ 5351 M 4.73£0.08
5.5740.15, 6.23+0.17, 7.12+0.02F17.69+0.08,, ZLE LT .
TEAH R BEBEAVE TR, PRI i3 40 i R GGAR 15 41
S i Py i 245 24 2 B I8 o BT R L A X R ZE ( P<0.0S)
FL20 i A it 2444 5 Hsp9o ) A s UE o 5 KRIF I
1.52 ( SPCA-141Jf1 ) }21.79 (H446410f1 ) ( GGAYEE N
1,000 uM ) . TESPCA-1JZH446 W R 41, Hsp9oof)FEik
1.5 20 MO XA e i 250 0% o

100 uM

500 uM 1,000 uM

B 1 i LML iE MISPCA-1 R HA46 4 MR A E ik EGGAEA THIHsp90E A &% (X400)
Fig 1 Expression of Hsp90 protein detected by immunofluorescence in SPCA-1 and H446 cells (X400)
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Fig 2 Expression of Hsp90 protein in SPCA-1 cells exposed to GGA at different concentrations. A: Western blot results of Hsp90 protein in SPCA-1
cells exposed to GGA at different concentrations (0 uM, 10 uM, 50 uM, 100 uM, 500 uM, 1,000 uM) for 6 h; B: Bar graph showing the relative
level of Hsp90 protein evaluated using the ratio of of 10Dy00/10D.ctin-

0uM 10 uM 50 uM 100 uM 500 uM 1,000 uM

Hsp90 (90 kDa)

Actin (42 kDa)

The relative expression of Hsp90 protein
w

0 10 50 100 500 1,000
GGA concentrations (uM)

B 3 FRIREGGAF S THA4648 I Hsp90E HKFERIZFK A, A Western bloti EFRIGGARE (0 uM, 10 uM, 50 uM, 100 uM, 500 uM, 1,000 uM)
{EF6 higH446 IR AIHSp90E AR IR X ; B HUIKEIRHsp90ERT B-actinfIFRIE £,

Fig 3 Expression of Hsp90 protein in H446 cells exposed to GGA at different concentrations. A: Western blot results of Hsp90 protein in H446 cells
exposed to GGA at different concentrations (0 uM, 10 uM, 50 uM, 100 uM, 500 uM, 1,000 uM) for 6 h; B: Bar graph showing the relative level of
Hsp90 protein evaluated using the ratio of of 10D500/I0D g yctin-

A B
. 0ouMm 0 uM
g g
c 10 uM = 10 uM
2 S
8 50 uM S 50 uM
= «
£ 100 uM 2 100 uM
2 =
s 500 uM 2 500 uM
a a
1,000 uM 1,000 uM
Cisplatin concentrations (uM) Cisplatin concentrations (uM)

4 FREIREGGAESTHISPCA-1RHA46 AT IMEARI 7M. A BERARGGARE (0 uM, 10 uM, 50 uM, 100 uM, 500 uM, 1,000 uM) {EF6 h
JESPCA-1ARERTIREH £ 2 | B . BIIRAREGGAIRE (0 uM, 10 uM, 50 uM, 100 uM, 500 uM, 1,000 uM) fEF6 higH446 R XTIRARI EFFE,

Fig 4 Survival curves of SPCA-1 and H446 cells to cisplatin after being induced by GGA at different concentrations. A: Graph showing the survival
curves of SPCA-1 cells to cisplatin after being induced by GGA at different concentrations (0 uM, 10 uM, 50 uM, 100 uM, 500 M, 1,000 uM) for
6 h; B: Graph showing the survival curves of H446 cells to cisplatin after being induced by GGA at different concentrations (0 uM, 10 uM, 50 uM,
100 uM, 500 uM, 1,000 uM) for 6 h.
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