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HSP60 #1 NRF2 7 E A SHmE RN RERIGRMNE

g RBLEFHE BERLAEE W RS R OHKLEOF
1. RETPSERBEA, EEHLE 725000;2, ZE T PO ERERFA, B EHEZE 7250005
S.EHAARER T AF, G HEZ 710068

 E.BHN AREN@EERTSIEE (ccRCO) P # ik 2% d 60(HSP60) Z#Z B F E2 48X B F 2
(NRFO) W R ZERWGERESL, FiE &I 2017F3A£2019F 3 AEERETFCERS S 89 # ccRCC &
FABER AT S, R B R A 4k R R (qQPCR) A& S 98 40 224 5 4h ) 9% 40 4% B 9% 5 4 4% F HSP60 ., NRF2
o)k ik, %t oA ccRCC ¥ HSP60 NRF2 #9 & ik 56 KRB AFIE X & . KA Spearmen # 48 % 5 # HSP60
5 NRF2 mRNA 4 ik #9548 %, Kaplan-Meier & % 5 #7 (Log-Rank # % )ccRCC ¥ HSP60 . NRF2 ¢9 £k 5 &
FAEAREWNAZR . EREFRSHEAZ COX WA REER M Hm ccRCCBHXFAAFREHLRRA F, FR
ccRCC #% 28 2% HSP60 #4948 %+ & A & (0. 48340, 112) ¥ BAK T & 57 20 4% (1. 227 0. 265), £ F H %t 3 & L
(t=24.397,P<C0.001), NRF2 mRNA #y4asF £k 2 (1.725+0.285) W & T /& 54142 (0. 551+0. 10D,
EZFA % FE L (r=36.629,P<C0.001), ccRCC &L 41F HSP60 5 NRF2 ¢y R A 2 R fi A% (r=
—0.520,P<C0.001), ccRCC L+ HSP60 . NRF2 ¥ 2 5 b g oM iZ R B A KR E L HS A X (X' =
11.749.24.815.45. 762,17. 225.21. 913.7. 061,35 P<C0.05), HSP60 1k kA48 3 HF A G5 F 4 41. 5% 17/
41), 8 2 % F HSP60 & &k 2069 3 F 4 H % 93.2% (41/44), £ F A %t &L (X*=30.79,P<C0.001);
HSP60 & & ik 20 -F 34 & Aot ia) 4 (23.526. DA A LB 2 % T HSP60 & & ik 2069 -F 3% & A 6t ia) (28. 246, ) A
AL EFA G FEL(=3.460,P<0.001), NRF2 & kX2 3 A A %K 95.2%(40/42) , 98 & & F NRF2
BARAA 3FAEAE 4. 9%(18/43)  EF A it F E XL (XP=30.79,P<C0.001), HSP60 & & ik 28 -F 3% £ A
B A (29. 1+6. 24 A . 235 F HSP60 3 AR 406 FH A AR (22.4+6. DA A.£ZFH LT FE L
(X*=4.941,P<<0.001), 2 A% Cox M2 MR B 7,ccRCC A%+ HSP60 1k %k ik \NRF2 & &L A
SN ~N#EZHm ccRCCEXFRREMEW ML AEARHEZ, £  ccRCC ¥ HSP60 & ik KAk, m NRF2 &
ARG ZEREEMN BN KCLEEBRZALESA L AL RART ccRCCTREWMBIFEY.
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Abstract: Objective To study the expression of heat shock protein 60 (HSP60) and nuclear factor E2 re-
lated factor 2 (NRF2) in clear cell renal cell carcinoma (ccRCC) and their clinical significance. Methods The
clinical data of 89 ccRCC patients diagnosed and treated in our hospital from March 2017 to March 2019 were
selected. Fluorescence quantitative PCR and immunohistochemistry were used to detect the expression of
HSP60 and NRF2 in cancer and adjacent tissues. The relationship between the expression of HSP60, NRF2
and clinicopathological characteristics in ccRCC was statistically analyzed. The correlation between HSP60 and
NRF2 mRNA expression levels were analyzed by Spearmen rank correlation analysis. The correlation between

the expression of HSP60,NRF2 with prognosis of ccRCC patients were analyzed by Kaplan-Meier survival a-
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nalysis (Log-Rank test). Univariate and multivariate COX proportional hazard models were used to analyze
the risk factors that affected the survival and prognosis of renal cancer patients. Results The relative expres-
sion of HSP60 in ¢ccRCC cancer tissue (0. 483+0. 112) was significantly lower than that of adjacent tissues
(1.2274£0. 265) ,and the difference was statistically significant(t =24, 397, P<C0. 001) , while the relative ex-
pression of NRF2 mRNA (1.725%40. 285) in ccRCC cancer tissue was significantly higher than that of adja-
cent tissues (0.551+0.101) ,and the difference was statistically significant (zr =36. 629, P <C0. 001). The ex-
pression levels of HSP60 and NRF2 in ccRCC cancer tissue were significantly negatively correlated (r =
—0.520,P<C0. 001). The expression levels of HSP60 and NRF2 in ¢cRCC cancer tissues were related to
tumor stage,distant metastasis and lymph node metastasis and the differences were statistically significant
(X*=11.749,24. 815,45.762,17. 225,21.913,7.061,all P<C0. 05). The 3-year survival rate was 41.5% (17/
41) in HSP60 low expression group, which was significantly higher than that in high expression group of
93.2% (41/44),and the difference was statistically significant (X*=30.79,P<C0. 001) ; The average survival
time in HSP60 low expression group was (23. 5%6. 1) months, which was significantly longer than that in the
HSP60 high expression group of (28.2=%6.4) months,the difference was statistically significant (+=3. 460,
P<C0.001). The 3-year survival rate of the NRF2 low expression group was 95. 2% (40/42),which was sig-
nificantly higher than that in the NRF2 high expression group of 41. 9% (18/43) ,and the difference was sta-
tistically significant (X*=30. 79, P<C0. 001). The average survival time of the HSP60 low expression group
was (29.1%6. 2) months, which was significantly longer than that in the HSP60 high expression group of
(22.4246.3) months, and the difference was statistically significant (X* =4, 941, P < 0. 001). Multivariate
COX regression analysis showed that low expression of HSP60,high expression of NRF2 and tumor stage [l
— IV were independent risk factors of poor prognosis of patients with renal cell carcinoma. Conclusion The
expression of HSP60 is decreased in ccRCC, while the expression of NRF2 is increased. Both of them are relat-
ed to tumor stage,lymph node metastasis and distant metastasis.and they may become new prognosis markers
for ccRCC.
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75 B 40 P B B (ccRCO) 2R T 5 /N
R R R L SR ccRCC I WL 1 o 0 28 0, 41
RIRHEN 4.99/10 7. I ccRCC WIEIT LR IR
PEFAR AN F T BRI B ccRCC LINRLZE AR YT
IR [ 997 R BE VAT & o . 4 31 %Y ccRCC
BERGHRELREBRINE A STEFEARAE
WG I KBS EAWFGE ccRCC ML X ccRCC
iz a2 HE WG IR ., IR 58 & 160
(HSP60) J2: £ b i v 5119 ATP K #1518 . 1
e RB A E RS TR ECE MMM, A Sk
F W], HSP60 2 540 46 s 2 M I UL R PR i 45 2
Foft 98 iE MW IR S 0 22 B 26 i A B B R AT F
8 KB, HSP60 78 N 28 Z F Mg rh A7 78 5 Rk T+
PR AY B 42 . HSP60 RE A% 12 F i 983 40 B A7 1% . 410 16l
PR TR T AR A A B R — R B R AR R L A
F T 007 b g e B O FUR . N B2 MG T 2
(NRF2) LKA T 2931, 2, 1% 35 K g 5 2 1 )& — PP EE 22
G SR BB 45 & T IR JE R )G 3 7 i ARE
NG, 2 5 IE & 4R & F M e f R o R,
NRF2 5 0 kA R R R % D), BEos £, 76 9k
/N 248 it 9 5 0 e g Fp NRF2 235 |, NRF2 BEfig

WS B IRBEWLEE 3 BARG(5 S T 8T iE AKT/ =m0
R E M (mTOR) Ay 2 B B0 42 F b g iy 3% P 3
BLEMEBREARBE M E SR EY. B
HSP60 NRF2 #£ ccRCC H1 (1 3618 B L BAE FH 56 &R A
THAE, AWFSTIE A ccRCC h HSP60,NRF2 1Y &
K WA H I R S BARIE N .

1 #EMEFE

1.1 — %R SEHL 2017 4F 3 & 2019 4F 3 JI4F
G L BEBE CFFRABE) 1T ccRCC AR 6 AR 2/ ¥
BB TR AY 89 i ccRCC M R BFFE x4, Hirp 58
52 5, 4 37 ] AEWE 37~74 % FEHJ(49.1+6.3) % ;
FGHE Furhman 53%% :1+2 9% 33 {9, 3-+4 2% 56 fi] ; Jif
Ja . T~ 114 65 4, I~ IV 24 6] 5 £ 3 4b 5% 7%
19 5, JCIm b e B8 70 s Pk LA B R 12 )L Tk
GEEERS 76 B, AN AKRIE . (1) R E B, iUk &
BPEIRIT L. (2) 5 R 8L~ K A B i b ccRCC.
() — R B K4, BB T 22 F R, HEBRFRE. (D&
FERE A B AR B RN BEBC A RYT . (2) B IR 1R M
B IIRE . () A I H A R, B K
J& H R0 R B2 7 AR I AR B B2 B S W
HEHE .
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1.2 286 & R G B4k W (gPCR) £ ] HSP60
NRF2 mRNA ik K2y 50 mg A% 9 K 55 4
UK I 85 WL WA B BE L Trizol ¥5 48 HU 4L 21 v A
RNA KB RNA 5 5l cDNA, —20 C UK 46 {17
FF, HSP60 IE 1 5] 4 ¥ %1 5-ATG CTT CGG
TTA CCC ACA GTC-3', I 16 51 ¥ ¢ 5. 5'-AGC
CCG AGT GAG ATG AGG AG-3'.NRF2 iF i 5| ¥
¥4 5'-TCA GCG ACG GAA AGA GTA TGA-3',
I 5 ¥ F %) 5'-CCA CTG GTT TCT GAC TGG
ATG T-3", Lk GAPDH i W £, IE [ 5] ¥ ¥ 51 5'-
GTG TAG ACC TTT TAG CCG ATG C-3", 73]
YWF%).5-GTG CCA GTA CAG TAG CAG TGG-
3", qPCR & & W & & 20 pL, f1 4% SYBR Green
Master Mix 10 pL, IE. 5[ # 4 1 pL, cDNA 2
pL,ddH, O 6 pL, qPCR KR 41495 C A # 5
min,95 ‘CA8 M 30 5,60 ‘CiE k 30 5,70 ‘CHEMf 30 s,
A PE R ok JE ff 3t 45 ASE . HSP60, NRF2 mR-
NA BFIXF R Ll 272 [k ER,

1.2 i 4k (JHCO) Kl HSP60,NRF2 & H
Fik  BAZUH 10, 0% H LU E 2 T E 2 iR . A
WS HAT R U R JERE 5 um, 60 ‘CH A 1 hs U1 A
T HIRPIK AR 10 min; LK AR O b PR U E
:3. 0% H,O, FH W 30 min; 5. 0% 2 IfiL ¥ & M
30 min;—¥L 37 °C 2 h(HSP60 .NRF2 #3500y [ Ab-
cam 2\ A, 525 ab190828.ab76026) ; 1 37 CIFH 2
h;DAB {4 1 min; 95 R K QLA MIAX 30 s; BB B L BE
WK B R Bk . B 44Uk 2% 1F 43 HR 40 BH P e a5
FE RGBT, ANEGAR O 4 IRE AN 1 4,
FEEAH 2 20 R 3 2 s e TH AR<25. 0% 1
43.25.0%~50.0% K 2 43, >50. 0%~ 3 4. Yefn
5t 3T 43 3fe L 3 40 TH BRI 43 19 R B 8 A 2Lk 43T 4
0~2 43 R BAPE.3~9 43 PH M. MR f0 2 41 24k 2%
P54 89 1l & o WA IB A (<4 s Fl R R ik 4
(=440,

1.3 Siilspab %A SPSS24. 0 B AESe it 20, it
ECORL ot FoR AL L RCR ] ¢ K5 R R
FESFFR AR ERA X %K. HSP60 5
NRF2 3 ik 09 4 5 % R F Spearmen #k A 3¢ 43 #7 .
Kaplan-Meier 4 17 53 1 (Log-Rank #; 38 ) HSP60 5
NRF2 #ikXf ccRCC B EHEAAMIE M ER . BLHE
FZHZE COX L KU A5 7L 43 BT 5 Wi ccRCC R #
TR GER N R, L P<<0.05 N ERH 5+
2 & ES

2.1 ccRCC ¥ K g 55 4 4 HSP60 ,NRF2 mRNA
FKIKLE  ccRCC 4l 41 HSP60,NRF2 mRNA
AR B3R 43 W R 0. 483 +£0. 112, 1. 725+ 0. 285,
JESZ 21 9 A 1. 227+0. 265.0. 55140, 101, 8 4H

21 HSP60 MyAAXT RIX W B AL T s A8, X540
Giit 2 L (¢=24.397, P <C0.001), 1 NRF2 mR-
NA WA X Rk U & TR 4 8, 2 5 A gt
B Y (+=36.629,P<C0.001), W& 1,

2.2 ccRCC ¥ Jgiw 55 4 4 HSP60 . NRF2 [ 3&
ik 4P HSP60 . NRF2 45 1 32 5 %55 T 410 i i
FIAH B . ccRCC i S i o5 41 21k HSP60 £ H FH 1
Fak R 5k 84.3% (75/89).,100.0% (89/89);
NRF2 &5 [ % 5 FH MR I8 250 5| 2 47, 2% (42/89) |
13.5%(12/89), #4141k HSP60 2 11 P M % ik &
WA T o7 8, 2 R A Geit 5 SL(XP =15. 195,
P<C0.001) ;44 rp NRF2 & A BHITE R AR B 5
THREFUH L, Z 5 A G E L (XP =23, 925, P <
0.001), WK 2,

259 EEP LT
i 2 0 } * | FES54AL
X
1. 54
= T
3—1.0-
0.0~ T T
HSP60 NRF2
1 EAASEEHEA T HSP60,NRF2 mRNA
REELE

A’v\ '_“‘."
LI EBSE S |

2 EREEHEA T HSP60 NRF2 B A FIZE(X200)

2.3 ccRCC fE 4l 4 HSP60,NRF2 3 1k (1) A 56 14
Spearmen & A 3¢ 43 #1 45 R, ccRCC i 41 4
HSP60 5 NRF2 ik 2 B 8 11 A ¢ (r = — 0. 520,
P<C0.001), FCXF X° K4 5 . IS5 AR (0 SC B M G
By X*=38.144,P =0. 004, 48/~ P48 b5 A % U)K BK 5
2 SPER B X =19.105,P<C0. 001, #& 78 A48 5 7K
FAXT AR K S HE AR RRA L, —BER
%t Kappa J i f (Kappa= —0. 233) , th 5 22 F ¥ #H

i Rt R AH SE O R B R AE .

2.4 ccRCC 4 4rh HSP60 . NRF2 tEH KA ®H 5
I R 955 BEEREAE A9 & R ccRCC J8 41 41 v HSP60 .,
NRF2 K35 5 e o3 0 i % 3% Kotk 85 % A
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K (¥ P<C0.05), 5B E MR A M B R
Furhman 3% JC% (3 P>0.05), Ml ~ IV
7B kb B RS KRR B AR RS Y ccRCC i 4 41
HSP60 # ik B & %% Ik, NREF2 %%LED%E!&@(P<
0.05), WFEI1,

2.5 ccRCC i 4H 4 h HSP60 . NRF2 [ F£ ik 5 H
HHE R FR 89 1l ccRCC B HF R 3 4F, B iyt
R 4 e, FE TS 27 B R AE R 31, 8% . HSP60
RFEIRA 3 AR N 41, 5% (17/4D) B & T
HSP60 = Rk 410 3 A EfFH 93, 2% (41/44) , 57

HEGH 8 X (XF=30.79,P<C0.001); HSP60 fik %
K A fEmE Al Ry (23. 5 6. DA B & T
HSP60 = 21k 2 1 °F- 2 A AEBf ] (28. 2+ 6. )4,
ERAGIH¥E X (t=3.460,P<C0.001), NRF2
Tk 3AEEAEERN 95, 2% (40/42), W B & T
NRF2 &3R4 3 AR 41, 9% (18/43) , &
Gt 8 X(XF=30.79,P<0.001), HSP60 k%
IR AEAERL R (29, 16, )N H. B B & T
HSP60 fmy ik 4 0 V- 34 A fE it ] (22. 4 +6. D H
ERHG I HE X (X =4.941,P<0.001),

1 ccRCC AL H HSP6ONRF2 EARZEIGKRFRESHNXE
HSP60 NRF2
Z‘éﬁl n
n(%) x? P n (%) x? P
EH () 0. 629 0.428 0.351 0. 554
<60 36 29(80. 6) 15(41.7)
=60 53 46(86. 8) 27(50.9)
51 0.235 0.628 0.815 0.367
£ 52 43(82.7) 26(50.0)
o 37 32(86.5) 16(43.2)
Ji 92 43 41 11.749  <C0.001 17.225  <<0.001
T~ 65 60(92.3) 22(33.8)
I~ Vi 24 15(62.5) 20(83. 3)
Furhman 43 %% 1.744 0.187 2. 467 0.116
1+2 % 33 30(90. 9) 12(36.3)
3444 56 45(80. 4) 30(53.6)
A R 24.815  <<0.001 21.913  <<0.001
Pé) 19 9(47.4) 18(94.7)
Jc 70 66(92.3) 24(34.3)
W S5 45.762  <<0.001 7.061 0.008
f 12 2(16.7) 10€7.7)
Jc 76 73(96. 1) 32(42.9)

2.6 BPNEMZEZHE COX L) R FEL R4 Bt 52 0
ccRCC BEHEAFHF MR E  Lh ccRCC & W4
a9 B B U R B AR AR RS R AR R (1=K T,
O=171 ¢t = AFBIED A R . 1==60 &,
0=<260 %) B (WAE: 1= B, 0= &), Fuhr-
man 3R 1=3+4 %,0=1+2 ) . Wi 7
DR TR 1=~ Vi, 0= T ~ T KO 4555
(mﬁfg:1:ﬁ90:%)\ﬁﬁ%$§()@ﬁ{ﬁ:1:ﬁao:

Jo) JHSP60(MME 1=k 3Rk, 0= £ k) .NRF2 (X
Hl1=mEE,0=MERHI AL HE, LHE COX
AT A SRR, HSP60 {IR3R ik \NRF2 /&5 K35 s 4
WM ~N#HH ccRCC AL HFTR 22, 2R E Cox
[l 5 43 #7 45 5 ccRCC 41419 HSP60 i 3 ik . NRF2
1R 22 aA R o 1T~ IV B2 2 ccRCC BBE A KTl
JEMSLER E R, WLk 2.3,

K2 W ccRCC BHEEFEMEMEBEEZE Cox 7 #7
K= B SE Wald X* P HR 95%CI
AR —0.161 0. 145 1. 081 0. 639 0. 855 0.604~0. 934
51 0.179 0.168 1.145 0.537 1.212 0.911~1. 276
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gk2 #I ccRCC BEEFTMENEEER Cox H#T
% B SE Wald X* P HR 95%CI
Fuhrman 7+ %% 0.254 0.191 1.785 0.403 1.310 0.910~1. 335
I Ab e B 0. 250 0.211 1. 804 0.313 1.325 0.911~1.478
MR 0. 364 0. 190 2.290 0.113 1.232 0.904~1, 842
Ji 962 43 481 0.570 0. 194 9.270 0.002 1. 741 1.354~2.119
HSP60 0.642 0.180 10. 664 <20.001 2.031 1.824~2.470
NRF2 0.720 0.212 11. 684 <<0.001 2.061 1.930~2. 359
x3 # ccRCC BEEEFMEMNEEE Cox 5#7
M % B8 SE Wald X* P HR 95%CI
Ji 92 43191 0.478 0.241 4.368 0.031 1.624 1.028~2. 425
HSP60 0.912 0.283 9.652 0.002 2.536 1.407~3. 162
NRP2 0.589 0.212 6. 680 0.003 1. 608 1.135~2. 947
3 it % B 3" 4 5% X, B Ik HSP60 mRNA # & 5 o . 4 i
B J 2 H UL B I R AR B R G ME RN . ccRCC HSP60 Bk, 1 #4006 T WF b 9 YR8 B 7 15 5

SRR UL e B R ORL, 2 Br A5 2 ALK 90, 0%,
ccRCC WIRIF 46 F ARG 7 M 36 97 M R 3 3R 97
o I ccRCC MR YAMEF- A B 3wk B 4K 15 W = A=
WG B Tl ccRCC,EBEEM )G 2., K
BT 245 1) 10 1 R KT 461 77 . TOR 41 a1 71 K 4 98
o5 A P06 700 S5 I DR I R S 23 T S ccRCC i
AR A A B R AN G R AR A EAE I R
TEIT LR R BT ccRCC HR 5% 25 W16 97 A Uk
BURIT R K AT 2 B PSS EUM R UE RS AT
5% ccRCC B9 & A= ML XF F ccRCC i IR 2 Wi
FRIT A HE R L.

IR T B S 2 A0 N et AR P e A B B
BE. BT ORF WA B E A e 2 K
IE YT RS s, AR o TR RN
BT a2 . U Bh 40 B A7 35 A 40 e 0 T AR AR .
HSP60 & #AK 50 8 F WA 22— M4 F o
60X 10° E Ry —Fh b AR AE AR 11 L A7 7E T 20 i ot 5
S FE T, UTAE Sk & B, HSP60 5 g & A4 L &R &
ZEY], A M o HSP60 & 3% A [\ 89 2 ) 27 T BE
MARINO 2 438, g b HSP60 A g — Ff i Ji 2
AR IR L] p53 Ml caspase HRH Y 4 ML R T, OF
T Ao 5 At 240 M P AR A R BV O B TR T kB R
B e VAN B G 5 . (2 SCER R E . HSP60 75 1% Bt 4
P A e R DR R VR JEG R A0 3 e R e e 4 L Y
B 28 I 3 i AL A () B e T8 f % R 005 D) RE L 10 A A
S A0 B R R RS . H AT, 6T ccRCC 4140
HSP60 3 35 b 7% i 38 2. AR WE5E S ccRCC
HSP60 ik W] W REA%, H BT HALH W AN G iTie 5
E4m s RNA XF HSP60 By R A M H ¢, A CHki
T AR AN R miR-17 BEfE B 445/ HSP60 mRNA

LA T R 0 % R AR St — ST ccRCC
HSP60 {1 1k B I PRI S 45 5 & B, s b 9 43 300 L ot
b 55 F Rtk 8 45 5 B 1) g8 4 4 HHSP60 Ay 26 3k B I
K, W] ccRCC 1 HSP60 IR 26 14 12 7 Mg 1 2
TENG %55 76 R 0 20 M 52 56 7 3E 52 T2 ccRCC i
AN R HSP60 Ay 23k 2 il SR I Wi 4 42 A 4 1 1 52
I & 3 2 09 T AR (ROS) 19 72 42 ROS #1E
AMPK &% e #E ccRCC a8 41 i 3 v 338 58 64 5] 15
A S o ges At B A I Bz TR o e Ak, S UM E L b
Hh s ccRCC g 2H 41 v HSP60 ik % 15 8 3 1 0 A= 7%
WGk, 9 H HSP60 ik £k 2B E AR AEFHG
B S G B R &KL $E s HSP60 B AE i B 69 1
ccRCC B3 WS 19 I8 A 5 4 (ELAS I IR TR AESY .
NRF2 & v F Al i N % sk R . 2 5 i 4
Z N4 -1(HO-1) .NADH £ Lif 5 i 1(NQO1) %%
AR IO G s 2 b R IR A kL o Sk AR
NRF2 78 b i & A & e it A p e S Z A9 V8 5 EF
ARy —Fp 0 L B, 2 5 00, i 3 N B2 AR KT
(VEGE) . i/ 5 A K R -3 1% (PDGEF) o {1 18 i g2
20 D A S T 3 B R R . AR BIFSE P, ccRCC 9 41
4l NRF2 i &35 755, 5 DLAE iF g0 4 ) — 807
ccRCC H NRF2 £k F B HLH o AN E . A2%H
KILLIEH A NRF2 42 3] Kelch # ECH ¢ &
M 1(KEAPD iz Z AL 45 Mg o KEAPL (19 3Rik
Bl B FRAR S 2l NRF2 (1972 & k-5 A B IR 5 10 [
fife RV DT 3G i T 48 e b NRF2 8 (1) &, NRF2
Sy AR SRS BORE JLF URE S R Rk L AR
WEFE b, i R o3 9 L O Ak e B bk B 485 5 8 0 21 41
H NRF2 3Rk B 8 &85, #2758 ccRCC H NRF2 fi¢ i
Jifggd i & A & R . NRF2 (4 B g 412 2 4 i 5 S o e
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AR RS AT ¢ 5T R W, NRF2 BB 1% 5 M
Y B %2 A AR T A AR, NRE2 3005 100 0 190 i 72 G i
il 56 DR 110 288 35 A1 0 A e 4 e v R A AR 1 AR AR
Ry WA R YR A AR, A I A R B A A
B 2 I B AR A e 8 400 B R Y G R AR R R L 4E
P I 40 M A B BE 1 . ARBFSE & B ccRCC 1
NRF2 & 3Rk B H A fF U5 32, 278 NRF2 1] fig
JEHIWT ccRCC BEAGFHEMN A FirEy. ZHER
COX [8] 543 #7 45 3 % B, NRF2 15 £ 15 & ccRCC
HON RS B AR R R, AS B R
ccRCC F 414U NRF2 335, A B FXHE & MBS
AT R VAl L 18 5 R SRR T B T .

AW 5% 38 2ok A5 O P 43 1 & B, ccRCC 1 HSP60
5 NRF2 () RIXZERAE, EARA AR RMA . T7E
5 fih 93 40 Jf b 0B HSP60 # K BEIK B ccRCC 1A i
Y FE WO NRF2 A 5 09 &0 A0 DL 385 N, 14 58 28 kr
TRA AT 23 I T K B0 2 9 s A AR 0 A o
K, ccRCC H HSP60 1] BE X} NRF2 119 32 3k 17 75 I
FBEXRR A FH N HAARER X REARARR.

2% F TR, ccRCC H HSP60 23k F&A%, 11 NRF2
#iATHE , HSP60 5 NRF2 %3k & 1 41 56, HSP60
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