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KZZMUEE UCHLS ER KR EER P RIENIGERE X LH S MIE 20k
TMHIT AR KRR

A D mA R, X R mAR R (L. W EFASE 9N AARER &oF . FIRg
ShEF, W R AR 610072 2.5&%Wsrs£/\&mfz FUBE F R AR SN AL, @ 1 AR 611130)

(3 E] 8 655002 R R ALK R EE 5 (ubiquitin carboxyl-terminal hydrolase L5, UCHL5) 7E H IR i & (thyroid carcinoma,
TO) H A L IE (I R T T HAR M8 . 7 ik : TCGA B8 5 73 M UCHLS 7 TC 427 Hh 1 2638 B e 5 B 3 il 1) %
Z, I PR DU )1 48 N B2 5% 1A%« FROIR IR AR 2018 4 5 H & 2019 4E 7 H W17 T AR V) B i TC Ko 55 41 23 % 82 44 , A 4h 1% 5% TC
4HH KTC-1 K& WRO FF 15 85 5% J« UCHLS i 321k K AH R0 RE40440, qPCR J Western blotting il 2H 23 & 41 ffd  UCHLS J% B-Raf
Jir g B[R] 22 = R/ 75 R R 2 11348 (B-Raf proto-oncogene serine/threonine-protein kinase , BRAF) ftf mRNA 1 2§ [ %1% /K °F-, CCK-8
oI 20 f S B R 5 RIJRAS B SE56 2 Transwell KoM 40 12 28 JoE Re ik 1. 48 3R : UCHLS 18 TC 4H 41 2R F X (P<0.01), 7
TNM 3 3755 1 55 3 g 2.2 Fp R A 58 B (P<0.01) , UCHLS K314 5 BRAF F3A [ 3 TNM 43 18 2 M1 5% (P<0.01) , T 5
A AEUE VT R BT K BRAF S8 TE B2 & (P>0.05) . R4 KTC-1 K WRO 4l ik %1k UCHLS 7] &35 {2 3£ 41 iid BRAF
(R 22 35 R 4T L PR 388 0 L B R BB 1 (341 P<0.01) . 4 ¥ : UCHLS 7 TC A4 R AR R IE , (B 7 IRt ik J i) UCHLS ik 1, TC /8
UCHLS5 & ZIE R Tl 5 1 22 5 [F) i UCHLS ZE AR A Al {2 3 TC 40 M %474

[E5IA]  FURARIE 32 BRI KARE 5, KTC-1 400, WRO 4 ; B VE G s IlRE i %
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Clinical significance of deubiquitinase UCHLS expression in thyroid carcinoma
and its relationship with malignant behaviors of carcinoma cells

REN Li', MA Shan’, FENG Chao', GU Yi', LIU Tong', ZHANG Bowei', CHEN Chao', SONG Zhe' (1. Department of Vascular and
Thyroid Surgery, Sichuan Provincial People's Hospital, Sichuan Academy of Medical Sciences, Chengdu 610072, Sichuan, China; 2.
Department of Breast Thyroid Surgery, the Fifth People's Hospital of Chengdu, Chengdu 611130, Sichuan, China)

[Abstract] Objective: To explore the clinical significance and in vitro biological effect of ubiquitin carboxyl-terminal hydrolase L5 (UCHLS)
expression in thyroid carcinoma (TC) tissues. Methods: TCGA data were used to analyze the expression of UCHLS in thyroid carcinoma
tissues and its relationship with the prognosis of patients. 82 pairs of TC tissues and corresponding adjacent tissues were collected in the
Department of Vascular and Thyroid Surgery, Sichuan Provincial People's Hospital from May 2018 to July 2019; TC cell lines (KTC-1 and
WRO) were cultured in vitro, and transfected with UCHLS overexpression vectors or their control vectors via lentivirus. The mRNA and
protein expressions of UCHLS and B-Raf proto-oncogene serine/threonine-protein kinase (BRAF) in tissues and cells were detected by qPCR
and Western blotting, respectively. Cell proliferation was detected by CCK-8, and cell invasion and migration were detected by Transwell
and Wound-healing experiments. Results: The expression of UCHLS5 was low in TC tissues (P<0.01), and its expression was upregulated
in tumor tissues with high TNM stage (P<0.01). The expression of UCHLS was significantly correlated with BRAF expression and TNM
stage of patients (all P<0.01), but not significantly related with patient's age, gender, pathological type and BRAF mutation (all P>0.05).
In vitro overexpression of UCHLS in KTC-1 and WRO cells could significantly promote BRAF expression, cell proliferation and metastasis
(all P<0.01). Conclusion: The expression of UCHLS is low in TC tissue, but upregulated with tumor progression. The high expression of
UCHLS in TC patients suggests poor prognosis. Meanwhile, UCHLS can promote the malignant behaviors of TC cells in vitro.
[Key words] thyroid carcinoma; ubiquitin carboxyl-terminal hydrolase L5 (UCHLS5); KTC-1 cells; WRO cells; de ubiquitination;
malignant proliferation; tumor metastasis
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R iR 988 (thyroid carcinoma, TC) A& N 73 i R Gt
B i DL PR S A i B 5 2018 4 42 3Kk TC #i & 56.7 Ji A,
SIRSAHCFET: 4.1 5B, TCARYE A [7] 995 2 25 2 vy
43 N FOIR iR FL Sk R i (papillary thyroid carcinoma,
PTC) . JE IR J&E (follicular thyroid carcinoma, FTC) «
A 43 A6 M B8 #F % (medullary thyroid carcinoma,
MTC) WY Fh. 46K 2 %0 TC &35 7 15 3k R g, filfs
LU, AR 40 R AR b T2 5 B 7% B us b e % 1) A L
Gy 2R, P EL S B S DR, B RE IR TC 48
FL SRR AT DA 1 S BT 3 0] T 1 PR 7 A2 T S R 9T B
BEEZ L. ZERMZZERS PO EAEITRR
PEAEA AL R, 72 8 5 I A A Thig L I A
Bk fie o S EE A o> B AR [R5 2 1k i 8 1)
KA KRBV R, 22 R 22 R TRER
0 R 3R 5 2 3R 5 i 7K i B 5 Cubiquitin carboxyl-
terminal hydrolase L5, UCHLS) E Az 3 R 4 K i 7K
fiie Bl 1) etk 2 — 2 5 E ARz 2R, JHE
2 Pl R b R AR O EHE TC R R
WA B . A7 2 BT UCHLS 72 TC 241 Rk 1)
i PR 2 S S HAR A=) 2 R0

1 EREEE

1.1 W RAE Al

2018 4F 5 H & 20194E 7 H Y1148 N R E R
A « HORR A REF AR UIBR 1) TC 23 J A] B 1 98 55
Y2 CBR B I 2% 5 cm) % 82 441 , B AR #E 22~71
& LS 44 % o B3 29 4 2o 53 491 s AR A
2004 £ WHO Jii 3L 4 21 73 bRt , B0 45 55 41 PTC. 16
5l FTC. 11 %5 MTC ; If bR 73 FARR 4 2017 4 3% [l Ja 0t
A 22 0143 AJCC TC 40 1, T+IT A 45 441, TI+TV 31 i
H3TH A RSB B 340, R RS R
A8 s o 61 15 B AT BE AT I (P I AR
RHBD , 045 23 1 B 25 B BRAF J% 38 1] 5825 %) BRAF
B FTA BE WS N R RV R I, BOR R
ARG REMMPUMRIRTT N B EH KR
B2 B AR T A [ A
1.2 mfiethh £ %X

AN TCHYHffL R KTC-1 K WRO F2 \ IR 41 293 T Iy
1 rp R b 2, KTC-1 K WRO 35K ] RPMI
1640+10%FBS 7%, 293T 41 g% Fl DMEM+10%FBS 1%
7, BITE 37 °C5%CO, 5/ N5 7% . RPMI 1640, =i b
DMEM 15775 & fifi 4 1fi 5% (FBS) I H 3% [E] Hyclone 23
], 7 YL IR AR Lipofectamine 2000 14 H 3% [ Thermo 2
], R A2 TR pLP1-gag/pol .pLP2-Rev Al pLP-VSVG
% 5 3% [ Addgene) , RNAiso Plus RNA $i B &5 A
RNA 1 #5655 5 H H A TaKaRa) , SYBR Green 1%

R Y Gkl H 22 [E Roche 23 7] , Western blotting(WB)
SEIG T UCHLS J B-Raf J5UER 22 287 2R &
P (B-Raf Proto-Oncogene Serine/Threonine-Protein
Kinase , BRAF ) $i /& ( ab133508 . ab85972 , Fis B Jif
111000 2EPT i —Pi(ab6721, FFEE 1:2 000) X0 H
% [E Abcam A 7] , CCK-8 il 71l H H 4 Dojindo A 7,
/INERLE 24 FLIR K Matrigel 54 H 3£ [E Corning A 7]
7500 't € & PCR X H 3% [H Applied Biosystems 23
], GelDoc XR %t i 8 4% % H 3 [H Bio-Rad A 7] ,
Nanodrop2000 & 1 & 43 't 6 FE 11 H 5% [ Thermo 2
], Z FLEEFR U E 25 [E Bio-Tek Al 514 Eifgd:
T A
1.3 A1z &F A8 FE 9 HUCHLS 5 TC 89 # £k 7

FIFH TCGA ¥ #t # £ UALCAN J HPRD
(Human Protein Reference Database) , 73 fit UCHLS 7E
TC W R IEE LM 5 B3 TS I 2C &, FE R mp
e 5 TCH KM EAEHEH.
1.4 qPCR # M 48 22 % #m f  UCHLS5 % BRAF
mRNA % & K-F

RNAiso Plus #2 HUZH 2840 A 5 RNA, 7366 B
KO RNA MR FE, B 1 ug RNA FHTCAZ RS KRS 1 ml,
VENTS 3 i8R . 5197 41 : UCHLS Forward 45’ -
TTCGATGTCTCTAGGGTGGC-3" , Reverse N 57 -
GATCCACCTCTCGCTCTCAG-3’ ; BRAF Forward }y
5" -TGACTTTCTAGTAACTCAGC-3’ ,Reverse N5’ -
ATAGAAATTAGATCTCTTACC-3" ; B-Actin Forward N
5" -TGGCACCCAGCACAATGAA-3" ,Reverse ¥ 5’ -
CTAAGTCATAGTCCGCCTAGAA-3 ", # F¢ 5| ¥ &
2 umol/L. 10ul SYBR Green #% 82 79¢ ¢ e A R 47
qPCR X M, LB 34 PATHE AL, 95 °CHIAZ 14 10min )5
95 °CAE M 15 s+ 60 °CIE K 30 s 72°CHEAH145 s , AT
QONMIEIR s JE R B BL : 95 °C . 15 5,60 °C+ 1 min, 95 °C.
155, PLB-Actin NP ZIEH, R 244 IE T H R AL
4 s d UCHLS J BRAF mRNA %%k /K.
1.5 MR 2% R A4 4

TE 293T 4 i H E AT 183 B 0. 3% , 35 I X 3R K
1B 293T 40 ML 400 T 6 FLAR 3% GL i Ak A 3
255 B 2 S B B2 4R (BL 4 plvx-Puro-UCHLS ¢
plvx-Puro 7 FEAA) 73 7l i N 2 2H 293 T 41+, 48 h
S AR 2 2H5 B R I D8, 43 B G sk B A KA )
KTC-1 X WRO ZHifitd . 450 40 35 73 9 2 21, 53 ol Je&
Hext P Bl UCHLS i 0k E 2495 5 , F£ 48 Poly-
brene $& FHE YL AR ALY 3 d, I 1 pg/ml FER
ErRimE s BEAEKRS R . KA qPCR & WB
SEIG43 SKE I UCHLS mRNA M1 (A A 7K F .
1.6 WB# | TC 48 42 % %@ fo 'F UCHLS % BRAF &



b

1173, 5% . 232 M UCHLS 1 FOPR MRS 2421 2230k (il A s SB35 g 41 A R AT ) 96 3% . 673 -
b kAR ALV HOF DL 1x10° 40 /L B R 25 K A e

FRELTC 4143 K 4Rt B 1, BCA B 72 Bl
BRI R R B 40 pe B2 14T 10% SDS-PAGE , 120 V
HJE 2 h, 260 mA TEIL I 2 PVDF JE, il 10% it g 4
WyEIE 12 h, I UCHLS 22 BRAF #i4£(1:1 000),
4 °CYKFERE B LA, BT fR —H1(1:2 000 = T
¥ E 1 h, I ECLALS ARG & » ChemiDoc XRS+
% Z 48 (3£ Bio-Rad) 37 IR EAGEE , SR Tmage
Plus F AT 26 K FEAE X B LA N RIS = .

1.7 CCK-8 % %45 UCHLS it 4% A 2t TC 4m i3 74
8 71 69 %S

A5 0 240 B DA 1> 10° /> 48 B/ AL 45 b 2 96 FLAR
WESMNTPATESL. 5%C0,37 CCHITEIR IS IR F R 7
24 h, 73R 5NN RSN ] £50:0.24.48.72 #1196 h,
DAGHARIGEERSC O h A . AR CCK -8t 5557
F19IRE,37 °CilE 4 hJ5 , A H B b5 AR I 450 nm
A Y 5 FE (DR, TF 540 (%) A0 X 39 5 K =[(24 h
D =24 h D 4y )/(0 0 D g0 h D 53 1x100%

1.8 Transwell 5% 346 UCHLS it %& i 3t TC 2m iL4z
% B LA AR ) 6% h

1228 525 - i ] RPMI 1640+10%FBS Fi B Matri-
gel X 22 10 mg/ml, V227 J5 HX 100 pl JIT A Transwell 7)»
FEIR M) EE, 37 °CRT 4 he A5 M4 f L RPMI
1640+1% FBS & , Jf LA 2x10°AN/FL 42 Fh 22 4 Ji 1)
Transwell /N %, N % il A\ 600 ul RPMI 1640+10%
FBS, 157748 hJ& , i 2% L s 4, Tk £ B[
5E 20 min, 0.1% 45 & 28 44 410 min, 200 Y685 1H 0
HAHE, BEALH o 1A AU 5 ANRLET A 5

B S« A5 M 40 i LA RPMI 1640+1%FBS

Transwell /N = , § = fil A 600 pl RPMI 1640+
10%FBS, Ji5 242 BRF) 1R 28 555
1.9 XIJEA% 2 9 3460 UCHLS i & ik 3 TC 4m it
#% A8 71 89 %5 vh

K AR T 75 FL AR &6 3 &) Rt 2%, BEBR
05emEl— %4k, N2 DSKL. TILAEF
6x10° 20 , i A MO UG BE J , F RS VR B AG Sk VR AR il
LRAAEAME ERIJR . F PBS ¥ 1K, ID N TE ML i 8%
FRHE, 0 S 24 /NS B4 R 0 RIR B8 RS THE RIRZ
HE, MR E F=[(0 hiF ¥R 5 F-24 h i LR %
FE£)/0 h Rl B8 FE 1% 100%
110 BeitsahbsE

K F SPSS23.0 4t vk #1443 A, 52 13 3 A i i
BRIl eks TR, THEERL LA 73 % (%) £oR , T
PORIA ) LR AR 56, 1 H09 R 4 TR) EL 3R H 2
6, PLP<0.05 5% P<0.01 o 2 57 BH Fiil 248 .

2 & R

2.1 TCGA % %% B4 #7 UCHLS &£ TC 4L 42 ¥ 69 & &
HILR 5 69X 7

I3HT TCGA $idf e 50k, 25 R (A R, 5
SEH AL, UCHLS 7£ TC ZH 41 h RARFRIA[ (7.89+1.87)
vs (17.97£1.66)tpm, P<0.01], 3 H.7E TC 214174 UCHLS
ik 5 BRAF ik 2 IEAH K (=0.43,P<0.01) (] 1B) ;
Kaplan-Meier 4= 773 145 i 7~ , UCHLS 7 TC ZHZ3
PRIk 5 EHE TG A R 2 IEARP<0.0D (E 10,
[ ), UCHLS 7EAS 7] TNM 230 1 C T ~IVHD TC H 2 (1)
FR AR B E A A R (B 1D-G).

A B C
B[ T - 2‘5’ 100 Pz o, G110
22 == - 2 =
S0l T o £ s
- 0 —— 5 ALK 20 Low
5 . olem ey | L o, ‘Heb .
Normal  Primary tumor 5 10 15 20 25 50 100 150
(1=59) (1=505) UCHLS mRNA Time (¢month)
D E F G
100 w100 fm= T o) 100, | I L S e T
80 80 8 g0
S| 60 60 60 60
2| 40 40 401 40/
201 -~ Low 200 Low 200 Low 200 Low
o High 7 , 0 ~Heb 7 High 7 | Hgh
50 100 150 50 100 150 50 100 150 20 40 60 80

Time (#/month)

A: Comparison of UCHLS in TC and normal adjacent tissues; B: Correlation between UCHLS expression and BRAF in TC tissues;

C: Relationship between UCHLS expression and survival time of TC patients; D-G: Relationship between UCHLS5 expression and
survival time of TC patients with TNM I (D), II (E), I1I (F), IV (G)
E1 UCHLSZE TCHARFMREFERRIGKRE X HEMEEFEDH

Fig.1 Bioinformatics analysis of UCHLS expression in TC tissues and its clinic value
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2.2 UCHLS /& TC 4R A& 2842 % 9 % 1k & 3 5 BRAF
F 3 NP

qPCR J WB Kl 2. 7 , 598 55 4 23AH 1K (0.102+
0.009) , UCHLS £ TC 4 21 2K Rk (P<0.01) , A

FLAE LIV I TC 423741 (0.063+0.008) # ik /K - i 2%
T 1.1 €0.022£0.002, P<0.01; K 2A f 2B) . [
i), TC 4041 i UCHLS 1% 5 BRAF %Kik 2 1EH 5¢
(R*=0.275,P<0.01; & 2C).

A B €
- E 025 .
< 05 Normal I-II TC HI-IV TC 0.20
Z 04 o Bainl I
g 03} wm S 0.15
3 0.2t 3 = A UCHLS’-..-----.---‘ é 0.10
S 01 i 5 0.05[38 © Rakr
R T~ +40 " adas - 1 = e i
S M pActn| w———————— | - LT
Normal I-II TC III-IV TC & 0.050.10 0.15 0.20 0.25
Expression of UCHLS

“P<0.01
A: The mRNA expression of UCHLS in TC tissues; B: The protein expression of UCHLS5 in TC tissues;
C: The correlation between UCHLS expression and BRAF
2 UCHLS7E TCHRAR BRI RILIF R KL H S BRAF RIZHIX &
Fig.2 Expression of UCHLS in TC tissues and its relationship with BRAF expression

2.3 UCHLS /& TC 4047 v 8 % ik &9 JR & 3L

DL TC 2 23 vh UCHLS5 # 3k 7K~ (1) T Az %7 0.024
T TR B B 5 R e Rk AR A, 7 o B 45
(R DR, UCHLS /R IAH B & kIR o A%
(P<0.01) , Tfij 5 14 5l « 4F % . TC % 3 25 &} BRAF
V600E AT i 5% 2 (P>0.05) 6
2.4 it &3 UCHLS R # KTC-14= WRO %8 8649 35 74

CCK-8 5256 45 9 (B 3) B, &Y UCHLS it &
R AR S, 5 X R AL L, KTC-1 400 ff 384 5 7K
1E 4872 2 96 h ¥4 & 2% Ft 17 (P<0.01) , WRO 4l ffg 34
FEREJITE 72 2 96 h 33825 75 (P<0.01)
2.5 if & UCHLS 42 3# KTC-1 4= WRO %@ i 4 it 4%
FolZ

Transwell iT #5256 25 1 (K 4A) TR, 5 X HE 2
FIEE , 3 2 38 UCHLS 41 KTC-1 40 il 3E #£[(72.0+6.9)
vs (24.7£3.1) /), P<0.01]. 12 28 [(55.76.1) vs (19.3+
5.004, P<0.017140 fg £ ¥ & 2% 4 i, WRO 41 g it
% [(140.6+8.2) vs (52.9+4.4) 4 , P<0.01]. 12 %
[(161.3£9.7) vs (46.3£5.0) 4>, P<0.01]4H i ¥ 45 &
ESLDIIp

IR 5 5056 45 B (K 4B) iR , i %35 UCHLS
ZHKTC-1 4HE[(54.6+£7.00% vs (19.5+2.1)%, P<0.01]
J WRO 48 i [(71.5£9.4)% vs (34.4+3.8)% , P<0.01]
RIYRAS ST R0} B2 35 B 25 7 o
2.6 it % i UCHL5 *f KTC-1 & WRO %1 2. BRAF
mRNA % & G &K 6%k

it % ik UCHLS J5 , KTC-1 & WRO 4l it BRAF
mRNA N HRIEBEEE S, ZREAGRITEE
X (P<0.01), W5,

#*1 UCHL5RIA5 TC BEIRAREEFFER X &R
Tab.1 Relationship between UCHLS expression and

clinical pathological characteristics of TC patients

UCHLS (n)
Factor N
High Low x P
Gender 1.297  0.255
Male 31 13 18
Female 51 28 23
Age (t/a) 0.781  0.377
>45 40 18 22
<45 42 23 19
Clinical stage 8.323  0.004
/I 37 12 25
v 45 29 16
Histotype 2.706  0.258
PTC 55 24 31
FTC 16 10
MTC 11 7
BRAF V600E 0.796  0.372
Wild type 23 10 13
Mutant 38 21 17
3 %

22 5 1R/ 75 B2 & 1 ¥ (serine/threonine-pro-
tein kinase, RAF) J& K XG4 K 2 5 TC ilf g k=2
%, T BRAF /E A RAF H [ 8 2L i i, Al i i i
MAPK/ERK 3 % 1) 30 , 5 20 M 00 20 P e Ap 7
BRAF J& [A] 4} 5 7 V60OE ) 5¢ 42 W] 3 £t BRAF i £
BB, 8% N M FAAE % B R K RAE , 78 TC %
AR RN 778%™, a fie R B B Bk Rl 22—
I, BT BRAF (1) 428 IR 220 T e, JCH 2 TC
BT IR T RO 2 K A B E .
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117, &5 . 32 F40 M UCHLS 78 FOIR B 4 40 b 2k 1)

b

R SR 5 R A S AT 9 OG R

675

»>

251
-o— Control
20 -# UCHLS

Relative cell proliferation (%)

* 3k

Relative cells proliferation (%)

24 48
Time (t/h)

72

96 g 24 48 72 9%
Time (t/h)

“P<0.01 vs Control group

A: Effect of UCHLS overexpression on the proliferation of KTC-1 cells;
B: Effect of UCHLS5 overexpression on the proliferation of WRO cells
3 idFRiX UCHLS {23 KTC-1 71 WRO £RBR #1858
Fig.3 Overexpression of UCHLS promoted the proliferation of KTC-1 and WRO cells

A
Control
- "-" " ]
».‘” R .”.F.I I
Migration | ~ i
~ . ¢
- ¢
Invasion = ., . °
Frt R
B

Control

S

KTC-1 WRO
Control 0eUCHS

A ¢ 4
£5aT G

i - Wl

Control

Vs s L. & I
> S ST

¢ 23 ey &
< 4
“

b

A: Migration and invasion of KTC-1 and WRO cells detected by Transwell assay;

B: Migration of KTC-1 and WRO cells detected by scratch repair experiment

4 J$FRIX UCHLS 1@ i# KTC-1 % WRO 4T B R 3E
Fig.4 Overexpression of UCHLS promoted the migration and invasion of KTC-1 and WRO cells

»>

KTC—l' E3 Control
o0eUCHLS5
Control
31 0eUCHLS

W'ROl
sk

ok
%
*%* ok

IZB

UCHLS BRAF

Expression of mRNA

B C

E3 Control
KTC’1| =1 0eUCHLS
Control
= 0eUCHLS5

KTC-1 WRO

Con oe Con oe

UCHLS5 ‘ -— — ‘

—
W

** WRO

10

BRAF‘v<”—.-‘

Gray scale values

B-Actin‘ - - = o= ‘

“P<0.01 vs Control group

A: mRNA expressions of UCHLS and BRAF in KTC-1 and WRO cells; B and C: Protein expressions of UCHLS
and BRAF in KTC-1 and WRO cells detected by WB
5 B UCHLS @ RIA18HF (R KTC-1 % WRO 4HfI+ BRAF mRNA RE R K FRIE
Fig.5 Infection with UCHLS overexpressing lentivirus promoted the mRNA and protein
expressions of BRAF in KTC-1 and WRO cells
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ZENS SR b R
Iz WA . 22 RAGEE TR Tz H AT
ZREE R A KR, B b A Ul I R AR AR
RZFENFBMZOR R 0, Rz RS
B NI E IR B A X &R E AR 2R C
R ¥iig 7K fi#E B Cubiquitin C terminal hydrolase, UCH) J&
TP R B R SR, T 2 Rz R K
Ui B 2 3R AR, — 7 T B A WA FAGKIAERL, )
— J7 TH RNz EK BE 0 R R Rz 3 R B0
UCHLS5 /£ UCHs ) et ik 2 —, 2 5 Z P s 1 i
Mz AR, I 5 2 Bl IR Ik AR R R .
T SEUITE AR A e I L e 0 R UCHLS , k30 A]
U1V 240 P 3 L 9 TR SR L TR JE S TCGA B ds e
P20 I, UCHLS 1) i 320 5 L e 14 e 2 PRI AR O
FHLIR BB S AE A7 BRI 8k A A7 e 1] 1) S5 3 4
B2 ;s TIAN 5B 50 8 7, 2 k1 & B8 8 40 b
UCHLS (53214 , UCHLS /N3 - 40 i) 551 ] I 2 417 i) 48
i J& H 4% 11 CDC25¢.CDC2 Ml cyclin bl [ ik , i
SN & A caspase3 AR PR IE T2, 2E 0 FRAK 2
R 4411 B P ¥t P 5 e TR 8 A K it 2 s LU S50
MU I MR I i RA 190 $1 ] UCHLS (136 44 5 & 3L » I
V02 e R 240 P A7 P SR i 0 S 5 B AR s CHITTA &R
B, UCHLS /N3 1 #1550 m A S 21 48 i 2% €0 2 ik
C2 968 2 B 1) O T, I X B 48 BRI B A K R s T
ARPALAHTI Z50520 % B UCHLS /= 3£ 15 /2 45 H W e
g 5 e R U AR IR 2, S e
TR LN LRk B TNM 20 30 Sz AR R B IR 9%
IRHE R R T UCHLS 18 2 Rl g b k45 %
AN [E) AR 5 38U, ABL AR TC Hp IR 30 1 1l S A
TS AS B By, WA F S AR 45 8 D BRI 4 41
PRATEE T AHIRHI 78 L AE

AT TEAE o> SL B B R PR A R 2 R IR
UCHLS 7£ TC AR IE (B HARR B HPem B3
T I 1) ZE K, 3 UCHLS T B 78 1E % FOIR 41 i
A0 TC 20 o 1) o 72 v ke 4 i F , {HAE TC 48
im0 T G 0 P ) R R, SRR E PR AR,
FLHLHI AT RE-5 UCHLS 7EAN R SR J5 41 i Hh (1 8 2 A
[F TS . [EIN, 23 A 280408 e v ks R 445 3 ) B UCHLS
L BRAF Rk i 35 TEAH O, [F] I 7RI PR ZH 23 th 56 iF
T FIA S, 38 UCHLS 1] fE 5 BRAF JL[A] 2
H5TCH#kfE. Jy 1 — W #i UCHLS £ TC H1 1
FOB L B 3 3, AW TR T TC B F IR IR TR,
L E X2 B R B UCHLS ZE R W g b Rk, 5
SR e W3 R AR DG, RIS, AR AN AT R I 5R
X UCHLS A & 22 37 TC 40 il BRFA 3815 M 1 bt 4
F2fE 1, AT LLWACA UCHLS 1€ TC Hh & 15 35 5 Z (1

FEfEH .

Zi b, AW R T UCHLS 76 TC 4 44U 41 g
) TA REAE B PR S %o FLAAR A0 R0 2 7 7
BLIEAT T WP R IT, 754 TR M Ao it — 20
B R LA P RGN, 38 7T He 6T BRAF 2632 (1 R #E L1
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