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* Expression of HSP60 in human retinoblastoma

. LUO Xin,DING Yun-Gang, YE Hui-Jing,DU Yi,YANG Hua-Sheng

. [ Key words] retinoblastoma;heat shock protein 60 ;heat shock protein 10

. [ Abstract] Objective To study the expression of heat shock protein 60 ( HSP60)
’ in retina, choroid and optic nerve tumor cells of primarily enucleated eyes with retino-
blastoma (Rb ), and analyze preliminarily the expression characteristics of HSP60 in
¢ tumor cells of above-mentioned parts of eyes and probably relationship between HSP60
E and apoptosis. Metheds The paraffin sections of 22 cases (22 eyes) of Rb patients
. without conservative treatment before enucleation were collected. The expression of
. HSP60 ,HSP10 and Caspase 3 in retina, choroid, and optic nerve were measured by im-
. munohistochemistry. Results The tumor cells could be seen in the postoperative
. pathological examination of 22 cases. The tumor cells located in the invasion area for 21
’ cases,in which single invading to optic nerve in 7 cases (33.3% ), single invading to
¢ choroid in 5 cases (23.8% ) ,invading to optic nerve and choroid in 9 cases (42.9% ).

¢ The expression of HSP60 and HSPI0 in tumor cells in choroid and optic nerve up-regu-
* lated compared with that of in retina (all P <0.05) ,while the expression of Caspase 3
: down-regulated accordingly (all P =0.000). Conelusion The up-regulation of HSP60
5 expression and down-regulation of Caspase 3 expression in choroid and optic nerve may
+ be contribute to the survival of tumor cells during invading outwards from retina. How-
. ever, more study should be performed to make certain that the up-regulation of HSP60
+ in choroid and optic nerve is the cause or the result of tumor cells diffusing outwards
’ and whether which can promote the metastasis of tumor cells or not.

S EBIE] AW B G AR AR G 60; Bk & G 10

S [{BE] BB AR #4kE%E G 60(heat shock protein 60, HSP60 ) f2 K 4% 74 7 49 AL M it
. I35 (retinoblastoma , Rb ) % 464 AL ) J5& 19 JR AP 76 2m Jf o Bk 2 E LAY 22 543 22 3R 45
o WORPIR AL ) K A0 4 AT HSPOO f2 IR HOR ) 3645 Rb n 9 Rk 4 B ALK THE
CRb @A TR % A, Fiik R 22 41 (22 TR RA4E R34 7 0 Rb & 9T 4 I IR 49 6
s K. BRI LEACFE Tk Z HSP60 HSP10 #= Caspase 3 fEAL I Jit 1 Fo Bk 24 Jit ALAY 2
s FREHEMRE, BR RUEFFRERELERAY MG @I, 13RI
S e ey B 21 5], 3L PR SR ARAZACALAY B T 5] (33.3% ) , W A S ARAR AR5 BE 5 )
* (23.8%) , M Fl BHAZACANAY Z A BRA IR O 1) (42.9% ) , B2 L 5 A Ab 22 3745 B 5 2m L
* HSP60 \HSP10 84 & ik 3 el AV 9 2, 2 3 A it & 5L (394 P <0.05) . hk%
o B LAY 22 3045 7 4 R Caspase 3 #9 ik PRIk A MY B 40 MOAK, £ T A St FEL(H
L A P=0.000), 45 Rb A/ 40 i £ AL BE A %) 512 e A2 b, T Ak B A A

HSP60 . [, Caspase 3 A% 12 2 45 I 56 40 40 4 35 . 492 HSP6O 7243 22 3645 60 FF 5 L b 5 40 A, 60 913 22 4 JR ) 36 % 25

ROABAG R — TR B MRS FTEERE—F R,

PR ) JEES: 241 B 928 ( retinoblastoma, Rb) 3897 76 1%
IR S T4 A8 H B sst, IR 08 3 1Y
AR BERE Y . (HEY Rb Z2BIRSMNE, B
{0 4% FA 7 Oy B B A R AR AR IR I 5T
F53HT Rb FER A28 | ok 45 B5 45 4= 22 BB o755 40 Do B P
Ji A g 1) 43 2R R AL, A AT RECH 8 R Rb 12285
I o Fm BEAL T SR 2 . HSP60 =22 ¢ {3 T4
MIZRLAAR P, A FARZSTT , Pp I 40 . 22 R B8 1 o 1
Wi ic PrafAEnt, T4k B HSPOO 59 ik JE i

A, AR g A A R LA R 1
PR BRI L 2 e R T (O i 56 s LAy
TSR L TR U 7R S . SR, 56T HSP6O
15 Rb H 2R i S I RE AT 5 6o DL AR I8 . At
FEMH Rb A1 85 U) F fF 58 HSPOO 78 RELZ A7 1
Rb F8 & WL P4 J5E & Rb 48 it R bk 265 155 40 il 22 55
FRAEHRAOLAY Rb 4111 (1 3235 22 5, 41282 50 Hr HSP60
£ Rb 4 R (245 i S5 Rb AR T A9 5 AR A
A REAIAE FAALA .
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1.1 HFIgE  FIFmPEMFST 2008 41 A1 HE
2011 4 12 J] 31 HAEHP R LR B hot 2 W hy
Rb FF47 T A4 B MR Bk 441 22 41 22 HR. 55 12 5
(54.5% ) , 2 10 151](45.5% ) , F-ARIF4E I (26 +15)
AH o HAOWHR Rb 5 4 71 (18.2% ) , 17 HLHRAREK
FEBRAR o FFA AT 28 A ARG - (1) bRARAT
F54, A R M IRTR; (2) &85 5K 8 M [
(3) B MRBRAEBR AT AR A TR IRIT o

x1 RALLCFRAE—HE

Table 1 First antibody for immunohistochemistry

1.2 EEMHFSEH VAP IEE R M (Leica,
TR ke S (RS RS RHEA R A A,
etk Gt (B BRI R A IR A |, L e
I KA (B GR AAIRATD) o R
2Tl —4i (3 1) \Dako Envision RGEH/ B bR
RV Y BOAR i AL AR A0 1 SR B A A A T
DAB g (450 (B4, EABRZ ), Tris/ EDTA
R (AL A w]) 2o S A I ELIBT R (7 M
BAGAME TAHRAF) .

Antibody Species Dilution rate Antigen retrieval solution Company Country
HSP60 Monoclonal mouse anti 1:70 CB Novus America
HSP10 Polyclonal rabbit anti 1:100 CB Novus America
Caspase 3 Polyclonal rabbit anti 1:200 EDTA Abcam Britain

1.3 FAEEYIF HE 6 KEGHIHASYI R ET
SEEE— B B 10 min x 3 Y RO AR Ry B
100% 95% .85% 70% ZFEH 453 ~5 min J5 218K
e s Harry R AR R YL UL 4 8 min, ZEAR K ke 5 14
FROTEI 1 % FRERTENG 53 (0, ZR 18K vh sk, B kK o sk
20 min iR s PTG AL A 1 min, ZE4R 7K ik s KK
ZARF R 95% 100% TFRE = 1 B K 4% 2 WK, BEIR
20 s, TSGR UCE TR — W R TR PG R
HA 5 min g T I S PR R (2000 R
T8, B B 5 6 TS B

1.4 ARZFHH X HE Q@170 F, 6 & bb
JEZ LR . T A 12 W ¥1E 2 4% 9 BB A o2 o
#i¢ Khelfaoui 25" 1 Filho %" X% Rb Jifsfd {2 4035 457
(R AR, L0 oA HIR DA T8 | Tk 2% 165 ek 9 R 00 4o 2
JIRE , A G0N o P S PR O AR R PR . k4
PEIRARAC A 5 D 1 S TRk BRI T 9. 0
KA AR A0 (iR 42 AL Bruch i, {H % H R ILIR
SRR ) 5 T 4% ;b Bk 28 IR AR A0 (B 3 70 5 ik 4%
JEAZ AL B BT A Bk 45 AR AR ) 5 IV FLBE N R A0 5 V
G U210 . A2 M2 850 4 % 1 9.
ARG RZAZAL ; 1T G T A AT AR A0 5 4% - i Al )5
R0 5 IV G A0 o 22 W g A ( 50) Bk 45 JE 1 s 1R
g S A AE T8 0 55 P MR sk At 1 75 oA DL oo 25
R HIR PN 9RE

1.5 SEALALFREE B3 um EMYI AT
REALBE I BE F 1,64 °C % Fad 7% 5 B T fef — F o
HEEE 10 min x 3 U KR AR R 43 %) 100%
95% 80% } 70% ., Ik E] 4351 5 min 5 min |
3 min 3 min, ZEIRK MRV ¥ V) A B AR08k
3% WK, 2 RCE 20 min, HE KB B R R
P — PR E A B W (R 1) 5 B9 bR A< 35 fin
200 pL FrtE—Hr(FRBE LB L 1) ,4 CHFE 16
h, ] PBS 2% vl vk 3 Wk &5 9K U0 3 200 pL
HRP —$1,37 “CI2 &M E 30 min, PBS ZZ i ok 3

U DAB B 2 5 min, H R AK MY ; RARE
Y40 s, ARKEAL 5 ming V) B 7EBE LB P4y
HZ 1 min, THE VI A BT ARE R IRIL S5
min B HER B R, B S5 BE A, =R
W FARSS, A TR BEAH

1.6 SREHAAUNFEERETEENSWIRE G
LU A2 R R N T2 B30 e i
Y WA A s AR ST 6 A T . B AR Ay He T
A3 45 AR BF P BEPE 40 R 40 I B L i, <
5% .>5% ~25% . >25% ~50% . >50% ~75%
R >T5% 53530 0 431 432 47 3 0 F1 4 4y B
SR BT A0« e PR 20 A o e SR BE R, o e
o IR R EB O, 00 1 2 4y
U3 o SEHAIE A MR R (A 45 A0
IOk 28 BRI AR 22 ) 43 SHL 5 A4S 400 {5008 | 5 LB
B3 A o) NI e T S ST 15- 3 s A e
PRI 25 AR :0 43 A ( - ) 51 ~4 2 R 55 FH
PEC+) 35 ~8 AR+ +);39 ~ 12 43 Rk
FIPEC+ + +).

1.7 SFiFES LS EITE AT -) |
S9PHPEC +) EEREMEC + +) FERFHEC + + +) 53
ARG A E 0 4 1 3.2 43 F1 3 it T4
o SRFRLFI IS Fod Rb HR AR P o ik 4% s i
Il AL fik 22 Jih 98 H HSP60 \HSP10 Fl1 Caspase 3 (14
RERIE . TA 43 AT Y R AU K 56, EE ¢ HSP6O |
HSP10 FI Caspase 3 [) G 32k 78 R4 FR A0 A T B
2z S5k, KR 3R K A 0. 05, 240K [R] 5 47. HSP6O |
HSP10 F1 Caspase 3 [ o2 2% 15 W PR LU AT, R 3 7K
HEPEHE N 0.017 . Lh G143 Hr 38 i SPSS 17.0 &
Hitt47 o

2 #R

2.1 FRIEBRSEE 22 G TR AR A IR
PR DL 6 A 42 2R A7 DL Tk R 4 i 1Y R 21
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], Hovp g B AR AU A 22 7 151 (33.3% ) , e H.
MARACHKE I S 151 (23. 8% ) , i 83 [] I 432 AL AR b 22
FKAEE 9 1511 (42.9% ) o

2.2 HSP60 7£ Rb fafyRE  HSP60 I (o A5
ERURLAR . 22 1] £ 25 R P e 240 it vpr , HSP6O %
beay VRN N B G N el B SN e e s it o R
(40. 9% ) . 11 $] (50. 0% ) .2 #] (9. 1% ) .0 #]
(0.0% ) 14 151 Jhic 2% 5 U0 fifr 983 (%) £8. 35 v, Jok &4 5
SR AL HSPOO %3k B . 55 FH 4 | B2 PH A L PH A
Hor o 0 B (0.0%) .7 ] (50. 0% ) .5 i
(35.7% ) 2 5] (14.3% ) . 16 {541 25 U, fifrdg 14 i
Forp LR iR 4 A HSP6O 3k B M L 55 BH A L rh
JEBA P o BHPE & 20 5 0 6] (0.0% ) .2 il
(12.5% ) 6 191(37.5% ) .8 1 (50.0% ) , L4112
53 Hr - HSPOO 7 AR A 9o 200 B . ik 245 M e 9 4400 40
MM AP RE SR AR EZR (P =
0.000, [#] 1) , = P LL AT, ik 25 Bt 55 40 ot 2535
57 Il Jed 20 e HSPOO [y 223k ELHIR P i I 20 Jd /=, 25 5%
BHBESHEE L (BN P=0.000), ks i b
96 230 M 5 PR Aol 22 i 1 L HSPOO 114 35308 2 [1] 22 5 TG
St L (P=0.031,0LK& 1A 1D . 1G.1L),

2.3 HSP10 7£ Rb fAfy5R3i%  HSPIO e {0 475
AN WORLIR o 22 1] F8 & A0 R JEE PN i R 40 e v
HSP10 iR B4 | 55 BH M L Hh B2 BH A i FH 4 2 53 5]
HF 2 B(9.1% ) 17 $(77.3% ) 3 5] (13.6% ) .0 i
(0.0% ) 14 {5 Jhikc 2% 55 UL fifr 983 (%) £8. 35 v, Jok &4 B e
JEE AL HSP1O &3k B 55 BH M L ob B2 BHAE | 5 BH e
Hor o 0 5] (0. 0% ) .2 5] (14. 3% ) .9 i
(64.3% ) 3 151(21.4% ) , 16 {4043 25 U, [ ) A8
b PRI 2 iR 40 i HSP10 Rk B M L 55 B | vh
FEFA PE. o BHPE & 20 5 0 f1] (0.0% ) .0 i
(0.0% ) .9 1511 (56.3% ) .7 5] (43.8% ) . Z&GEit2
530 : HSP10 72 AR P ez 40 A | Jk 28 15 o g 440 i A0 A0
Pz I AN R R A BRI B E 2R (P =
0.000) . =& WGP LA NS, Jhk 28 1155 55 400 Aol 222 38 40 il
JeA 24 D LU HIR P e 4 FfL i HSP10 i 3R 36 1y, 25 573
ARFGIFEX(P=0.001.P=0.000), k&
96 240 5 PR ol 22 e A L HSP1O. 119 3838 22 [R] 22 57
TGt (P =0.250, WA 1B .E . H M),

2.4 Caspase 3 7£ Rb ifJ5Rix Caspase 3 ZLfafif
THHK , B T BORIR o 22 i) s 28 10 D) B P
DL e 1) s v, AL IR S 1A i 6 4 i Caspase 3 63K
BRIV 55 BE 1 2 v BE PR 3 Lo BR300 o O
#1(0.0% ) .12 i (54. 5% ) .9 i (40. 9% ) .1
(4.5% ) o 14 {51 Jiik 28 K5 D [ 93 1) £85Ik &4 s e
JAAHMY Caspase 3 FIBBAVER . 55 FH R & | b B2 BH 1
H R HMEE B 11 6](78.6% ) 3 #i](21.4% )
0 (0.0% ) .0 51 (0.0% ) . 16 {4 1f 25 WL i 964 i)
B ML 22 IR 40 L Caspase 3 Rk FHEE (55
PR 25 H B BE R 2L 9 BEPE & A o 13

(81.3%) .3 ] (18.8%).0 1 (0.0%).0
(0.0% ) . L5011/ 17 : Caspase 3 7EHR Py i3 40
L ik 45 G ok 96 200 J AR 400 Aol 22 ek 9 200 L v 2R 3K AR
LA R EZER (P =0.000) , =F WM LK, K
28 55 A A 22 AL iR 20 Y Caspase 3 [ 2235 HLHR
PN bR AL, 22 R B E ST F R L (B P =
0.000) , Fik 2% R ik g 241 i -5 400 4 25 o983 21 . Caspase
3HRBERLRITFE X (P =1.000, WL 1C,
IF 11.1N),

3 i

T BBAE R T8 & B HSP6O 75 [R] g () ek R
&, AT LA mT AR 5 S R
PG AEALFE " M5, HSP6O 76 Rb (4 1k4% 5
FAEF A DARIE o AHFFE 30 33 A 5 Y) F e e 4 41
A62E 0905 500 T HSP60 7E Rb HR Py it e A= 28 3%
V7 Jib 8 1) 38 35 RE . 25 R R B MR N i R A i
HSP60 A 35 ik 5X 55 22 3k, 1M 4= 28 350 A7 1) i 93 440 i
HSP60 21k B & 7 7 , i % W] HSP60 m] fE5 Rb fiy
1RZEM . A, HSP60 fY 3L [H] 4 T 15 HSP10 #
RS S H R RARL, 5 UE T HSP60 7E Rb
HPER . U T2 DI SC 8 [ Caspase 3 7EAN[R] &6
{71285 HSP60 AH K, iX F2 B HSP60 £ Rb {278
FISASE 1 T v -5 0 o e 200 O A

HSP60 J& HSPD1 LR (7= 4, #  BF 5 IAR
HSP60 24 (A Py 43 T8 (B BEFR A Cpn60) o 7E
A 2R HSP6O A 4 B A AR S aid iR T & 1
Z BB —Fh KRR L EEAE ], IF B 5Lk
HSP10 Bp[aIVE F (HSP10 {37 28 ki 4 19 319 Ry
Cpnl0) "™, AHF5EHf, Fe i1t & BLAE Rb H HSP6O
55 HSP10 FEA [FIFR A 9 3R 55 sSAH L, IR I A =
8 R 22 R Jk 4 S S A7 %) 9 A IR PN s 2 2k 44
i WTAFE  HSP60 FHT I REZ ik 2 PR, 76 S Y
YERZ R EAR . BFFE K I HSP60 75 [7) Bt i
h e W NCITUE 3N S R o0 S e N R RN 1B
Rt T E R R A A S T
PRI RS AR k. AHE ST & B HSP60 18 R P 1Y
Rb J5 &kt IRFR IR (AR 2280 4 i 33 4t i 2% 3 7K
PTG %G5 Cappello 25 % B AE 5 7 4
HSP60 1 HSP10 %5 J5 % P e v e ik AL, #ER
HSP60 ik |35 Rb 400 R BB A X,

SCHRHRTE 1 & 4 i 52 36 HISP6O 3 3 540375 240 it &b
{55 P8 77 I B (extracellular signal-regulated kinase,
ERK) FII | Caspase 3 J H#EOR 7 40 M 4 T N5 3
FIFET A L S SRR S FAAT , oA 10
TR IAEARZEEROLIY Rb 4l HSP60 ek i) [y
Bl T [ Caspase 3 [ B, R BT
HSP60 1335 I iS40 il g AN A6 T 5 o

A5 B ATTAT T L AR SN SEB S HSP6OO (1)
FHEE WM 4] Rb o Caspase 3 A1k, LIAERISC
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Figure 1 Expression of HSP60 ,HSP10 and Caspase 3 in retina, choroid and optic nerve in tumor cells of Rb patients. A ;: The expression of HSP60 in
retina was weakly positive( x 400) ;B:The expression of HSP10 in choroid was weakly positive ( x 400) ; C: The expression of Caspase 3 in optic
nerve was strong positive( X 400) ;D,G:The expression of HSP60 in choroid and optic nerve were strong positive ; E, H: The expression of HSP10 in
choroid and optic nerve were strong positive ; ', I; The expression of Caspase 3 in choroid and optic nerve were negative( x 400 ) ;L:The expression of
HSP60 in retina was lower than that in choroid and optic nerve; M :The expression of HSP10 in retina was lower than that in choroid and optic nerve;
N:The expression of Caspase 3 in retina was higher than that in choroid and optic nerve ~ Rb B 3 HR Py #4225 47 Rb 4 g ) HSP60 \HSP10 71
Caspase 3 ik, AR P09 40 it HSP6O 255 B4 ( x 400) ;B : HR Ay i gg 20 /it HSP1O S35 BH 1 ( x400) 5 C: HR A8 20 ] Caspase 3 525 B
PE( x400) ;DG 535l Ay (ALK ES BRI 22 1 Iohpd 20 i HSP6O 525 BHA% ( x 400) s B H: 43591 Sy 1R 90 Jok 2% 8RR #h 22 114 Jifr 96 200 . HSP1O
SEIRPAYE( x 400) 5F L 205 A RALHKES BRI UL 22 () IR 20 g Caspase 3 SR ( x400) 5 L: HSP60 76 A [3) #b i 23 B A 22 5, HR P9 A
AN (10) 3k HSPOO & 2% ( Choroid ,ON) 1% ; M : HSP10 ZE ARz 2235 B AA 28 5 , IR A IR 200 a3 3% HSP10 %5 28 AR f2 4% s N -
Caspase 3 7EN [FIFRAL Fe3K KA 2257, IR AR AN i #e5K Caspase 3 BURZZTFALE

kA , 7E R HSP6O Sl i3 A S RIE A BAT T Caspase 3 FHIC A IR 4 M U8 T A A o

SELRL AT 15 3R (Survivin) 8 AP B A2 7 pS3 HSP60 fig 5 pS3 LKA & 1) (HSP6O-WTPS3 &2
B (WTPS3) [y 2h i, NI R ST . &) RGN E T WTPS3 (3 f, i
Survivin FAKCF I F A WTPS3 k41T Bk Rz gn i g o= 0 ZERZ MR b, fF pS3
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i PRI 1) 988 B2 38 % b H A 36 PR A el 728 5 3 pS3 1Y
TR BELBT, 40 S A0 TS, M AN A2 ] . T
£ Rb H1,Rb 1k Rb1 & A, HoAh I N 41 2 A
g WTPS3 {5 51 B 52 B 1. e B, AL
JlEEd Rb FE R 28 A8 Fil & 2R Al i PI4ARF Ji3 3 p53
FEHR R RBAE I T, T ETE Rb o p53 FEH
fE SRR ETIHE . Rb 4 i adk pS3 55
BARIH B IR IE? Laurie 27 JEH] Rb 40 i 14
P53 {5 SR BH T2 i 14 i MDMX 5, MDM2 [
FERLINN o HE LAFE B A AR A S g A 8k 2=t
RPN R pS3 ik WHRZBERAL pS3 1
RARWARGE . WAL ARWESE, FATHED Rb 12280, A
{58 18 MDMX/MDM?2 ] P53, 145 157 HSP60 13
ik BESE— 2L pS3 By FRIE, AP pS3 T iiF
)4 H Bax ., Cyt-C ,Caspase 9 Zi(4] , I 2] Caspase
3 MR, R T Bt — 2L S T o

BEA, ZE R b HSP6O I i ] $2 & 2 pr A Sur-
vivin f9FEEPE L Survivin & —AS T T I K R
AR R, ZE SRR, Survivin 75 2 F1 HSP60 JE
R AN A I ZF S AR I 5 19 2 KB 1
MR AET T & o Survivin P8 95 40 G2/
M A, 3 54 2257 Y RRR S B R OG, T DL LB
i Caspase-3 FI Caspase-7 BTHPE™ o W@t LA 1
30, FATIN K 7E 17 28 3 457 HSP6O 11 7 =3 411 il
Caspase 3 AH G 1 J# T AL 45 ELHE A FEAE HT, X W5 2L
P LR IESE

ZE ERT, FRATTHED Rb fifygd 40 Bt e DA R Y
] AMEZE I AR v, 38 AT TR HSP6O | i/ TR A2
AR ZE R g 0 L () 7 1 o (EL: HSP60 1R ZE
57 ) v A b 9 4400 ) 14 2% 1 it DR S 25 R, LA
oS T2 itk — A 4 i ek Jed 40 e 1 i A 3 7% S A W E
—E 5

S 3k
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