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ABSTRACT: Objective To investigate the changes of gene expression file in transitional cell carcinoma
of bladder after hepatocyte cell adhesion molecule (hepaCAM) overexpression. Methods  Affymetrix Human
Genome U133 Plus 2.0 Array was used to investigate the changes of gene expression profile between adenovirus-
green fluorescent protein ( GFP) -hepaCAM group and GFP group in transitional cell carcinoma of bladder EJ
cells. Significant Analysis of Microarray (SAM) was used to screen the differentially expressed genes, DAVID
software was used to conduct gene ontology analysis and wikiPathway analysis based on the differentially expressed
genes. Reverse transcription-polymerase chain reaction and Western blot were applied to verify microarray da-
ta. Results Compared with the GFP group, a total of 2469 genes were up-regulated or down-regulated by more
than 2 times in the GFP-hepaCAM group. Among these genes, 1602 genes were up-regulated and 867 were

down-regulated. Most of the differentially expressed genes were involved in the function of cell proliferation and
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cell cycle regulation. The mRNA expressions of nibrin, liver kinase B1, and cyclin D1 detected by reverse tran-

scription-polymerase chain reaction in three different bladder cancer cell lines were consistent with the microarray

data. The protein expressions of nibrin and liver kinase Bl in these three cell lines measured by Western blot were

consistent with the mRNA expression. Conclusions

HepaCAM can alter the gene expression profile of bladder

cancer EJ cells. The well-known anti-tumor effect of hepaCAM may be mediated by regulating the gene expression

via multiple pathways.

Key words: hepatocyte cell adhesion molecule; transitional cell carcinoma of bladder; gene expression profile chip
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¥ (hepatocyte cell adhesion molecule, hepaCAM) 2T
AF R I e e L D RN R 205, WFFE R hepaCAM
FERTEANRIEH AT S SRk, M7e i 4 4h Rk
WA S 5 B 2 E S hepaCAM GEHD ]
FUBE A0 A 1958, JFREME AT PS3/P21 s AR (2 it i 4
MR- . BTN, hepaCAM e [H 7E N 2K 1E
WIREERE A BRI, AR B Mg A R S R
IS D B R, O LR B DG R 4R O Ak b T R
ik, HRTRRIA T REA K P Al 40 A 3 5 hepaCAM
S N T 200 A JEE ) T D 200 3 T 5% 1 Rz, el 2
i e D0 200 5 0 ik DX 85 hepa CAM RE 1 5%
AMLEOY T, SER NS, B g S A0 Y
RAEREST Y s WS E— 2B UESE hepaCAM K4 'V 4 40
JEREHY T Go/G 8, it N W c-mye AYASE P4 1
SEOHTE S, PR hepaCAM SER X LE Tl 1 3 [ 2 3k
TR M AR B — L RS . DN, ARBRSE R
FEPLE A PORKL NI K hepaCAM J5 b5 IERS 17 4 240 S
PRIED] 38 35 W9 A2 1L, 1004kt 22 5 R Kk IR 3z H]
RT-PCR Fll Western blot XJ #7322 5 4 N 147§ U 7
FrBENAAIE (gene ontology, GO) S o dr, #
T hepaCAM IV P RERYAE FH IR AR A0 037 BILRD , A 185 e
IR BB IR B A Y JE R A K

R T %

R R AT 40 BIU-87 A1 T24 40 fIkkIE A
HE R B AR R T BE A B T b, e
Fo AT 40 B des ) 20 B bk el PR 18 B R 27 B Al A % T 2
8 . hepaCAM 5 2 Mk (006 Y B 1 (green fluores-
cent protein, GFP) Hiig & th A 5240 % R, — 1 A&
AR 1640 Ke/NA=ILE I B Gibeo A )5 FREUIR AR 1ML TE
W B R FEEBE AP A R s 5 RNA S BUR ] Trizol K&

Acta Acad Med Sin, 2013,35(2) :190 - 198

PCR 51¥0 H Invitrogen 23] 5 JBEAE 1 A1 — F A
W I 21 Sigma 23] 5 03 S0 &A1 PCR ™ 55 3057
& A H A TaKaRa 24 75 St A DNA B2 E A
(nibrin, NBN) Z seREHiiANl {2 E Anbo AL )Rl
ARAF BT B-actin, FHLE TG/ BT ALY
fitf (horse radish peroxidase, HRP) #nic —$i & FHifk
IgG/HRP FRid — 4l A AL st b A2 & SR A BRA 7
ML 7 kO Ak 5 &G R & W A Milipore 22 H]
Affymetrix Human Genome U133 Plus 2. 0 Array 3355t
FIAE SR Affymetrix 24 7], 765 AL NSS4 5L K
4 47 000 ML SEA, 434S T CHGE Y 38 500 A4~ Y
NRIERMF B2, mokiidaE (L) £
FARAT PR AR PR RS o

MWAEEES  BEMCRS AT A0 M T24 . EJ 40 M Bk B
FTF & 10% W43 (BIU-87 41 Mk 37 T & 10%
BT ) /) RPMI-1640 B2 h, &1 37 C|
5% CO, . A BE A5 1 I B R A P B 3%, W LA T
(A

BRRE R R BOW HUE K0 A0 M i R T
35 em® FSE AN 2 ml JC I35 5 7R B ARG SR R B R
TR 20 ML A B2 TA 80% B N AGE B4R (9O LEE T (green
fluorescent protein, GFP) -hepaCAM B GFP JIfi%E:,
Was HA IR . Ad-GFP &4 . Ad-GFP-hepaCAM J&%
QL3 AH, 2 h JEhNA 4 ml A Mg 5557 4L, 48 h 42
BCRNA | AN TIREsEE,

B RNAWMBRIRERERN B E] Atz
MRIR R YY 5, FH Trizol B 42 B Ad-GFP-hepaCAM #H
F1l Ad-GFP 41 i 81 RNA, Jf /] Nanodrop ND-1000 FI
LHEAR 2100 AW 3 ORI RNA F 2018 A0 5e B4

EESRHEXZ, AHMMSH  H Affymetrix
One-cycle ¢cDNA Synthesis Kit 5¢ {58 — 2% cDNA Fl%5 —
2% ¢cDNA )& W5 4lifk, H Affymetrix GeneChip IVT
Labeling Kit 5¢ % ¢cRNA i 15 2ii1k, cRNA Fr Bt
k)5 H GeneChip® Human Genome U133 Plus 2.0 Array
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27516 h, $&J5 A Affymetrix fluidics station 450 #4779k
R Angetn,, fe)a Al Affymetrix 3000 7G plus scanner X i
F AT AR AGCC 1A
sole ] mas5 J5 7% & DAVID B4 7850405 7347 o
RT-PCR BHES 45ROkt S 7 454 %
(3 A2 W EFEM [NBN, gIMfEM &R D1, fFE
s (liver kinase, LK) Bl1], B JtH RT-PCR #4756
WE. XF T24 . EJ A1 BIU-87 3 kM b Jis 20 Jfd 55 45 20
( GFP—hepaCAM) . 234 (GFP) F125 H4HAY B RNA
R Sk, FA M UEAT PCR G N, 518
Inv1tr0gen/z§7AJﬂZ K FEH I B-actin 51975 A1 R B

affymetrix Expression Con-

F/NILFE T, PCR S g: 94 CTAE: 5 min, 94 CAF
P30 s, IRk 30 s (GRKIREE: 40/ )8 B & A DI

66.8 C, LKB1: 56.7 C, NBN: 59.3 °C, B-actin;
55 °C), 72 CHEM 30 s, 3£ 35 MER, K572 C
FEAHS min, PCR 74 1| ] 2% By g Al B2 e v UK 47
Y5E , Quantity One [EHR 5 Hr 8R4 T K BEAEL 53 HT
Western blot I8iEiEF 4R FEHLERZRT-PCR
Bkt 3L NBN | Western blot B AR FI7KF o X
T24 | EJ 1 BIU-87 Ji5 bt e i s ] Ad-hepaCAM 1 Ad-GFP
Ji BRI 48 h 5 I SR Y 2 N2 2 B B 1Y) 2 1kt
MR 7 A HE R, PR R PBS 8 3 Wk, InA 4
VK 12240 30 min, 10 73804k 1 Ik, $1ER
5 cm, 12 000 t/min, 4 CE.L> 30 min, /ORI EE
W2 1.5 ml EP 4, HU/ba ] BCA B & PR E
HL60 pg PRURAEE FIHEAT SDS-SR DI 4A IR BRE AL HL UK I >
TR, 5% BRI & 3P4 3 h, i A 1:1000

HAWH BN —HT 4 CMF I, 0. 1% PEIELSE b vk
[ 10 min x3 Y&, fIA 1:1000 £ 7 RS B — Pl
MFE 1 h, 0.1% PERRESE s e 10 min x3 Y5, HLfLE
ORI 25 2 F R IAE L, H Quantity One R 53 #r
BT I BE AR E o

St IE A BRI LA £ bR RN,
Wi SPSS 16. 0 47 J7 2250 Hr, P <0.05 R HFHA
Gt E L,

# R

B RNA [RERIEZER  HHUYE RNA £ Nanodrop
2000C &), "6 (absorbance, A) 260/A280 Yyt

H7E 1.8 ~2.1, A260/A230 (W IL{E KT 1.8, RNA 5
VRS BUE KT 6.0; 55 RNA £ Agilent 2100 Bioana-
lyzer %8 & HL VK K I, Won TGS 41 DNA J5 4, &

RNA R4, Wﬁmwﬁmu&n&mﬁmﬁfwﬁw
TE2:1 ify, KU RNA BTt B0y, £F G 2R h 2
SR R

ERRZEEAFEHNERER SR
R, Ad-GFP-hepaCAM 205 Ad-GFP 4 v 4, %%
TE2 F5 DL B 5L I 3 2469 4>, Hi ks B rA
1602 4>, FIETIHIA 867 4, HEWIF B F 5 brix st
P B S e e 7 N DN A R E 1
WM %%l?&ﬁ&ﬁ%%ﬁéﬁm,ﬂ¢
A DR L 348 R0 240 L TR U A Y 2 S R IR Rk

F, AR 2 S A G R A 0 25 R AR

F 1 PCR &3 HB519 75

Table 1 Primers used in PCR reactions

HH Gene

5|47 %) Primer sequence

7=# Product (bp)

hepaCAM

[ Sense: TACTGTAGATGTGCCCATTTCG 461

Ui Anti-sense; CTTCTGGTTTCAGGCGGTC

A0 E A D1 Cyclin DI

37 Sense: CGATGCCAACCTCCTCAACGAC 143

T Anti-sense: CCAGCATCCAGGTGGCGACG

LKB1 3% Sense: GAGCTGATGTCGGTGGGTATG 144
T Anti-sense: CACCTTGCCGTAAGAGCCT

NBN 3% Sense: AGCAGCAGACCAACTCCATCAGAA 159
N Anti-sense;: TCCACAATGAGGGTCTAGCAGGTT

B-actin 1

3 Sense: ACGAGACCACCTTCAACTCCATC 304

T Anti-sense: TAGAAGCATTTGCGGTGGACGA

B-actin 2

3% Sense: GGGACCTGACTGACTACCTC 543

T Anti-sense: CGTCATACTCCTGCTTGCTG

hepaCAM:: JF4IMIZEI 2>+ LKBI: JFHERLAS B1; NBN: DNA BREH

hepaCAM: hepatocyte cell adhesion molecule; LKBI: liver kinase Bl; NBN: nibrin
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% 2 Ad-GFP-hepaCAM # 7 Ad-GFP 4/ 40 iy
T IER 2E A
Table 2  Differential gene for proliferation regulation in
Ad-GFP-hepaCAM group and Ad-GFP group

LK 7 & Unigene 1D [t {E Ratio LK 4 FR Gene symbol
Hs. 515005 3.997 LKBI1
Hs. 523852 -3.525 CCND1
Hs. 121076 3.359 CLK1
Hs. 436329 3.336 SCRIB
Hs. 440382 3.283 TRIM27
Hs. 492208 -3.200 NBN
Hs. 699306 3.080 TXLNA
Hs. 16355 3.012 MYHI10
Hs. 696032 2.963 PPARD
Hs. 54457 2.761 CD81
Hs. 118400 2. 689 FSCNI
Hs. 435981 2.676 ERCCI
Hs. 584807 2.658 TCF19
Hs. 569017 2. 630 SLC29A2
Hs. 19192 -2.514 CDK2
Hs. 476018 -2.483 CTNNBI1
Hs. 591518 2.479 KDM1
Hs. 437008 2.290 EPHB4
Hs. 440320 -2.273 GULS
Hs. 709208 2.263 GNBI1
Hs. 508999 2.226 PRKDI1
Hs. 121076 -2.222 PPIL3
Hs. 719294 2.220 PIM2

CFP: ZJOuHEH; ~ . R TIHMER

GFP: green fluorescent protein;

: represented the downregulated genes

ERKRE RIS TFEBE O Xk a2
SAEUEE 2 A5 DAL S R AT S AR RS o0 B, T
X SRR IR 4y R 3 K2 AEYF R 41
oMoy FHIRE . TRV FE5r 2 hepaCAM 2 22
Z SR IR L 0 R IR (R RIE GL/S 1)
SRS RELA ) LA ROGT A P G G ) B ] A A R, A
AL S 2 R BN P AP EE 2 AR A . B PR
BN ESFIENERRRE, E0TUsdh,
ZSF RN FES G R ICHOGEYE . AR T4
AL ATPE G BFREA. HRHE T 55 T6k
(#£3) . WikiPathway 737 7R 1 86 24 53 B [H] 2 B4 vh
TERR IR F R . RIS REEA . ERE
FIE . MR 2R . MR IR SE N F o/ B F «B I
o B4 BEREFEZHEME (£4),

RT-PCR IGIERE &R 0 T HAE 0 i 45 58 1)
FEVE, MR 25 5 R F A A5 B M LAY GO 43 2
T NBN., LKBI F40 i 81918 (1 D1 2K ] RT-PCR
HEATRAIE, 25 RS2 WA S 4 g, SR
NBN FI4f & 1 25 11 D1 A9 mRNA 3Rk /KF i 3T F
(P<0.05), LKBI f) mRNA FikK R E FiE (P<
0.05), S5EMERBRMER—H (K1),

£ 3 Ad-GFP-hepaCAM 4 il Ad-GFP i/ 22 Fe ek B RLA Y GO 432k
Table 3 Selected gene ontology terms significantly overrepresented in Ad-GFP-hepaCAM and Ad-GFP groups

GO fi % GO 475 GO name B H A P

GO ID Number changed Z score P value
GO 0000075 2 JE 1 R Cell cycle checkpoint 38 3.64 0
GO 0000082 B 245354 G 3 S i W] G1/S transition of mitotic cell cycle 28 3.48 0. 0005
GO: 0007050 2 JE 545 Regulation of cell cycle 26 3.48 0
GO: 0051726 20 1t JE I BEL T 45 Regulation of cell cycle arrest 107 5.45 0
GO. 0071156 PR 210 it A 40 g 48458 Tnner cell mass cell proliferation 40 3.59 0. 0005
GO: 0001833 7116 435 A0 M55 Negative regulation of cell proliferation 4 2.96 0. 0200
GO: 0008285 TE [ 4 B 45 Positive regulation of cell proliferation 63 2.44 0. 0335
GO 0043227 JAR % B L 201 Bl %% Membrane-hounded organelle 1167 14.07 0
GO 0043231 JEAH MR P 40 g 2 Intracellular membrane-bounded organelle 1166 14. 06 0
GO 0043229 A0 P 4B 4§ Intracellular organelle 1253 13.91 0
GO 0043226 M7 Organelle 1254 13. 88 0
GO 0044428 %34y Nuclear part 467 13. 46 0
GO. 0044424 A1 fig B4 Intracellular part 1457 13. 10 0.0010
GO: 0003713 i L5 77 Transcription coactivator activity 58 6.95 0
GO. 0005524 ATP 454 ATP binding 218 5.22 0
GO: 0045296 5L E 405 Cadherin binding 8 4.01 0
GO. 0008134 5% IR 745 4 Transcription factor binding 55 3.91 0
GO 0050839 A RERE 2 T-45 4 Cell adhesion molecule binding 12 3.69 0. 0015

GO: FEPIAIKIE; brife: BUENE>2, Z P4 >1.96, P<0.05
GO: gene ontology; criterion; number changed >2, Z score >1.96, and P <0. 05
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R 4 wikiPathway & FE4rHr45 5
Table 4 Results of wikiPathway analysis

18 % Pathway S Z ¥4y Z score P {H P value
Number changed

RETF R I S 1L 55 1 B0 % Adenylate cyclase activating protein kinase pathway signaling 32 5.17 0

T IAEE Z U (5 5 % Mammalian target of rapamycin signaling pathways 18 3.65 0

TR R A #% Threonine protein kinase pathway 17 3.34 0

ME R 2 K5 5 8% Androgen receptor signaling pathway 32 5.17 0

{5{# RNA #&4fi mRNA processing 31 4.45 0

MIRESRBE IR F o/ ¥ KT kB {553 # Tumor necrosis factor-o/nuclear factor-kB signaling pathway 42 4.39 0

a6-B4 A EF 5 a6-p4 integrin signaling pathway 17 3.34 0.0010
HT- Apoptosis 27 3.24 0.0010
TH# 5 AR Senescence and autophagy 22 3.16 0.0010
F &2 (558 B Interleukin-2 signaling pathway 19 3.40 0.0015
DNA #5552 (L ATM 4&#i%1) DNA damage response (only ATM dependent) 20 3.49 0. 0020
M9 {5538 % Interleukin-9 signaling pathway 9 3.66 0. 0020
EHPEIN T Translation factors 12 2.66 0. 0035
FAS 38 J& A0 E A0S AR 52 26 119855 FAS pathway and stress induction of heat shock protein regulation 10 2.88 0. 0065
G13 {5 53# 1% G13 signaling pathway 9 2.47 0. 0065
WL LAE A H 4/ RNA MicroRNAs in cardiomyocyte hypertrophy 18 2.69 0. 0065
DNA 455 52 Jii DNA damage response 15 2.52 0. 0090
R KT 32K 1 {5 5% Epidermal growth factor receptor 1 signaling pathway 33 2.67 0.0135
P38 2224 )5 3% 5 B 238 1% P38 mitogen-activation protein kinase signaling pathway 8 2.34 0.0160
Wnt {5 5@ % Wnt signaling pathway 21 2.31 0.0180
B TC A 454 TR 1152 8 Sterol regulating element binding protein signaling pathway 7 2.69 0. 0230
S-# a2k 4/6/7—NR3C {5538 % Serotonin receptor 4/6/7—NR3C signaling pathway 6 2.60 0. 0285
FA -7 {558 # Interleukin-7 signaling pathway 10 2.08 0. 0290
HA 3 {5 5 B Interleukin-3 signaling pathway 19 2.08 0. 0375
24 B O AR RS S 5 Mitogen-activation protein kinase signaling pathway 28 2.23 0.0375
ﬁ’fjﬁqfﬁlﬁ%-ﬁ ZMAE S E Transforming growth factor-B receptor signaling pathway 27 2.05 0. 0400

biife: MR >2, Z 3 >1.96, P <0.05

criterion; number changed >2, Z score >1.96, and P <0.05

Western blot IiER F &R L xf SR RT
G3HT ROk e i mRNA KPR S0IE, FEHLIE R ZERT-PCR
ISUER) NBN, LKB1 i1t Western blot 947 3t — 25 14 1
W, 45N, Ad-GFP-hepaCAM #H %) NBN 7& [ %635
K5 AR T Ad-GFP 4 filzs (141 (P <0.05), Tfif
LKBI f) 25 1 3R KF 2 5 T Ad-GFP 20 fizs (4
(P<0.05) (K2),

%

-

hepaCAM S 2005 4F Moh 21" )T b 43 85 1 ok
(0 — R0 T S R B 1 A B B B, R R E A
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hepaCAM
B-actin 1

B-actin 2

LKB1

= Z[1Blank

5
< = GFP
#® e mm GFP-hepaCAM
- 0
>
B3 3 D
=% b b
<E ,|
Zs
4
=<
sz T
Qo
S2 olmml nml Ol
<
52 BIU-87 T24 EJ
= <
°©
~ E

L5r 1 %5 HBlank
= GFP
1.0 ® GFP-hepaCAM

LKB1 mRNA [#j A%} ik
I

Relative LKB1 mRNA expression

[=)

5 GFP g4 17 FIAL L, P <0.05,"P <0. 01

*P<0.05,"P <0.01 compared with adenovirus-GFP group and blank group

B-actin 2

NBN mRNA [} ik
Relative NBN mRNA expression

A 4R 1D 1 mRNA RN ik

Relative cyclin DI mRNA expression

4

= % HBlank
= GFP
B GFP-hcpaCAM

BIU-87 T24 EJ

F

= % HBlank
= GFP
Bl GFP-hepaCAM

A. hepaCAM; B. NBN; C.LKBI; D. 412 D1; E. hepaCAM {5fll RNA 7E /Bt 4 Mk b (%9 A X) 18K F-; F. NBN {5 fff RNA
T JB5 D958 20 B AR 1 (AT 35K T G LKBY 7B es 40 i rh i AR 3R 35K HL 4R 4 1 DT {506 RNA 72 B DR 8 28 B 1) A

X kK

A. hepaCAM; B. NBN; C. LKBI; D. cyclin D1; E. relative mRNA expression of hepaCAM in the three groups in three bladder cancer cell
lines; F. relative mRNA expression of NBN in the three groups in three bladder cancer cell lines; G. relative mRNA expression of LKB1 in the

three groups in three bladder cancer cell lines; H. relative mRNA expression of cyclin D1 in the three groups in three bladder cancer cell lines
1 RT-PCR gl 3 Fhjises Atk b hepaCAM | NBN., LKBL ., #H/fIf83H18 1 DI mRNA 923k
Fig 1 Detection of mRNA expressions of hepaCAM, NBN, LKBI, ahd cyclin DI in three bladder cancer cell lines by reverse transcription-

polymerase chain reaction
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BIU-87 T24 EJ
S & S
@) @) @)
Q)\‘& &@Qrb Q)\‘& Q&Q% Q)\fb&' Q\\QQ%
S &S B & &
. hepaCAM — 1cpaCAM - | cpaCAM

| P-action — G—_G==—=—--_—_—_—S————_—_-_;ction ~WESEG_——(_oction

A B C
BIU-87 3 y§\ T24 . y§\ EJ . y§\
\‘& &@Qrb \“b§~ \QZ;Q% \fb&' X\@Q‘b
F e & F e & F e &
RN AN #& O AN

% B-aCtion ﬂ ﬁ-aCtion m B-aCtion
-2 > - L -

D E F
BIU-87 K T24 & EJ >
¥ ¥ o
& & & & & &
& < &F & < {3& & o &
w & 3 w & & B § 3
——_
“ 3 LKB1 S KBl | — 1LKB1
TR — o tion B-action B-action
G H I

g = % [Blank 723
s = GrP g =< Blarl g -
X215 B GFP-hepaCAM Bz = GFP 5200~ :
& - GFP-hepaC b Té 2.0 mm GFP-hepaCAM Z g 2.0 . B GFP-hepaCAM
i = b X e Mg g b
BE 10} Kea l? ®e 2L
e 103 '8
29 e 1.0 B 2 1.0
T2 0sf 26 2= |
QO Em@ 05 %205
s & £2Z 23
< 2 Z e 2
Qo 0 %: 0 g2 0
52 BIU-87  T24 EJ = BIU-87  T24 EJ HE BIU-87  T24 EJ
<= ~ a2

~ J K ik

5 GFP JBYL 20 28 (4 e, * P <0.05,"P <0. 01

*P <0.05,"P <0.01 compared with adenovirus-GFP group and blank group

A-L 43313275 hepaCAM . NBN 1 LKB1 (175 (4 /K 7 ks BIU-87 . T24 H1 EJ 41ffi P (#¥33%; J ~ L. hepaCAM ., NBN #1 LKB1 7E 41/
A () b R2E P A K F-

A-L protein expressions of hepaCAM, NBN, and LKB1 in BIU-87, T24, and EJ cells, respectively; J-L. relative expressions of hepaCAM,
NBN,and LKBI in three bladder cancer cell lines in different groups

2 Western blot 46l 5% e 40 bk S [ 4 hepaCAM . NBN Fl LKBI % [ F 35 #7251k

Fig 2 Detection of protein expressions of hepaCAM, NBN, and LKBI in the three bladder cancer cell lines in different groups by Western blot

G A ETYI AR SR hepaCAM fE IR AU i AE SR IB I 8 40 B 5 14 B A OC K B 5K B T2 10
AP IR sk HHB A hepaCAM BEIIHIX 224k,
AR AN A B A AR SY Wit R 3K hepaCAM UTAESR, FENERIAE O )z B T B e f) B 5
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HiT 2 A R BRSO R I 4 988 S PR R 4 g
i FETRHI G L R FA T AR, AR 5 A 24
FHHE AR F-HLA . 4 Simpson 21100 Fi) 3L B AR
G 1 FE TR DR Y € R Dok 5 £ Tl I ) 5 3 2 11 I
T R TR 7 25 DR 8 R 33 1) 2 AR AR 3 e € R e 2K Py
TR il 1 516 13 2 14 ) 05 5 R0 0 1) BLAR 3 TR . A
WF5E 32 FH 4 S A 23 B i 63K hepaCAM 7 J B I o2
EJ 20 it 3 N 26 3k 10 A8 Ak, 5 76 MRS PR K7 F 5T
hepaCAMAE ] (6 HE 15 F] BE 40 HLH .

SR ARG 45 R R hepaCAM 1 15 F EJ 41
I REAS 5 RS I 40 M 2R 3 D K30 ) 2 IR fE, kst
SR TIREW B 2 AT, o 5 20 g 5 A 20
R 00 s AT S B R (LKBI . 40 i 5 400 8 11 DI,
CLKI, NBN, CDK2 %) 2R N B 3¥. XX i
FEH I GO M4 R, XX RN FEES 5
PR AR O A B AN R R RS AN
o S MR I AR 6, X — 5 I T A
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