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ICFIERRELE BRI FIEE, 5-WMERMEIEXT AFF#E HepG2 ZHAERY
VEGF, Caspase-3 E£EFRIERTHS

wm =

JT- 21 & (hepatocellular carcinoma, HCC) J& R [E & WL A& e, /™ 5 1 f&
FHHELE NSRRI ERE. HRrRERE . 8 KGR, 28R, R,
XITBOT AT ABUR, LT RAN R m AT, &t S0 A e 2 1) 3 A
SRR BENE I & BRI, VR JE R e s T TRz —, [HEM
FAR, AR RN RAERE . Fk, B S0 REE, BF 780 s B
[RvE T 158 2 MR Ve 97 B A . W I EE I (thalidomide, ThD) B A Hit# 4k ifn &
AR R, R B T — S i Va7 . W R FERZ A BV RIEE R 538
PRIEVE F& 75 0] DAFI T A 0 A 1, 38 75 BEid ik At 5 i i it — 2P e s

H iR

ARSI E AR AN N BT HepG2 4H s 7R F A, N MTT ¥E M 228 = 259054 B
e 24 3 G P s e, R FH IR A A TUAS [F] 25 P P AH 4r B O i s L, LA
Western Blot vk A [7] 245 4T P 20 e 4 e 128 -7 VEGF.  Caspase-3 &5
FERIAZE R, RV R B R YD R B S 53R RE 197 R0 AT Be A L
il o b RAR I S258 B T 45 K A BT N VR T I R AT BB 1R SR8 =2
FEAIVE YT %

B A

1. ZHRIE: HepG2 A4kl sk 3 Eilg LT VR A IR A H]

2. SEIGAYAH: WIS EXT R, WRIERA . B RIS 5K MEE
H VDRI EE LA BRI . 5T R s g 2

3. MTT EA I T4 HepG2 A T Jis 4 o 48 i v 1) 25 7t
i 2GR BASCAA AT 5T 2% Hep G2 24 it Ji 393 1) 5 i)
Western blot £l 2 %41 4 i Caspase-3 &5 [ RIE K 2 7
Western blot 5l & &AM VEGF R HRIEMZE R
C BEEG T gt EdEE R SPSS17.0, B SE AR MEE (x £
s) MEHRIHATR R, ZHZ AWM H BRI Z 0k, WAHZ R
BE ] LSD % SNK ¥4, /X0. 01 MR RZE 53 A G225 o
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1. VORI BERGERA BRYDRIET . 5-FURMENEXT HepG2 2 o 14 5 (1) 520 - Sl s 2%
H %245 48h [ 1C50 fCNERA FHZ411 1C50 23R : W RIERZ N 0. Tmmol /L.
5—4EREENE N 40umol/L M BEVB RN Sumol/L ). ¥R BE LR S 5 K g
DA BLYL R 5 R e B & BV bR VORI e 5 s A FRZEL BB, oD
EIFRAE, # S HepG2 FHEMMIMIEE, ZERWARITFEENL (P
<0.01) 5 W& TAHFRIEEREES 5 IREEnE UL Byb R 41 OD AL,
ULEHYD R FENZ S 590 R e+ By RIS A 23R = 7% HepG2 JH-m 41 e 3 5E
A,  (DRIFERZERS S-S IRMERE DL A BRYDRIEA . 5 RIS IE B A B A
M. YR ERA., FaxRARPILE, £<0.001, ZREASIT¥E
X o

2. VORI FE GG BYb R, 5K EENE X I HepG2 4 i & 1 (1) 52 i
Beye ASh J5, AXAXTIRAL., VORI ERGA . BIbREABLE S-mURmsEd, YR
FBEE BV R . 5-FURMEIE HepG2 Z4UMINTE GO/GL HiVH, B ARAS A A
M. WHIERRA., BPPFIEES 5- IR, VR ERRBA bR, 59
PREENEAE, ET-H 2 EE SR (P<0.05) , TE S. G2/IM BAH 7 HLAR
AT R, RFABEE VMBS, WRIE IS BYDRIEE S 58RI e 2 )
S T 4 B AT 0, BB B T GO/GL 1.

3. WARIRENZHR G VDRI 5-FUKMENEXS HepG2 4 Caspase-3 & H
FIRIE: FLLEEXBAMILE, #%HZ 4 HepG2 4 Caspase-3 & HHIER
KT, BRI R A YD RIA . SRR AL E AR IA R E. £
b5 2V RIEA1E ], Caspase-3 & I SRR HIE hn (P<0. 001, &HERA
Gt E )

4. PRI FERERA BRI 5-9URMEREXT HepG2 4l VEGF & H K
KEmAL: TUTSEN AR, &HZ4 HepG2 #ifii VEGF EHMFE
EIIRAR, HVDR B RGBS YD FIAA . S-SRI 4L A Rk k. RYIBE
EAMPIBAIER, VEGE 2 [ MRIEZEIFHK (P<0.001, HHERHRIF
)
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Thalidomide and oxaliplatin and 5-fluorouracil for in HepG2 cells
Research VEGF, Caspase-3 gene expression

ABSTRACT

HCC (hepatocellular carcinoma, HCC) is the most common type of malignant
tumor in china which greatly threatened human health. It is also one of the leading
causes of cancer deaths worldwide. Patient’s mortality rate remains high due to its
high grade malignancy, easy recurrence and metastasis, strong invasiveness, rapid
progression and insensitive to radiotherapy or chemotherapy. 5-fluorouracil combined
with oxaliplatin therapy is currently the best option, but the effect is still unsatisfying
and the incidence of recent adverse events is high. Therefore, developing new anti-
tumor therapy strategy according to the characteristics of liver tumor cells is
becoming a hot spot. Thalidomide (thalidomide, ThD) can inhibit angiogenesis, thus
it has been applied in a series of cancers treatment. Whether Thalidomide combined
with oxaliplatin and 5-fluorouracil can inhibit the growth of liver tumor cells remain
to be confirmed by basic research.

Purpose:

In this study, we built an in vitro cultured model of human hepatoma HepG2
cells and intervened with three different strategies. MTT assay was used to observe
the effects of the drugs on the proliferation of liver tumor cells. FACS was used to
detect the apoptosis of liver tumor cells. Western Blot assay was applied to detect the
expression of apoptotic factor of VEGF, Caspase-3 by liver tumor cells in different
groups. Hereby we can compare the efficacy of thalidomide combined with
oxaliplatin and 5-fluorouracil, and to explore possible mechanisms. The results of this
study may help to provide new theoretical supports and ideas for clinical application
to the treatment of liver cancer.

Method:

1 Cell source: HepG2 human hepatoma cell line was purchased from Shanghai

Biological Technology Co., Ltd. US
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2 Groups: control group, the thalidomide group, oxaliplatin combined with 5-
fluorouracil group, thalidomide combined with oxaliplatin and 5-fluorouracil group.

3 MTT assay was used to detect the proliferation activity of HepG2 human
hepatoma cells in different groups.

4 FACS were used to detect the effect of the drugs on the HepG2 human
hepatoma cell cycle.

5 Western blot assay was used to detect the expression of Caspase-3 protein by
HepG2 human hepatoma cells.

6 Western blot assay was used to detect the expression of VEGF protein by
HepG2 human hepatoma cells.

7 Statistical analysis: SPSS17.0 was used and all the data were represented by
Mean =SD. ANOVA analysis was used to compare the data from different group, and
SNK analysis was used to compare the data between two groups. P<0.01 indicates
the difference has statistical significance.

Results:

1 The effects of halidomide combined with oxaliplatin and 5-fluorouracil on the
proliferation of HepG2 cells: Firstly, we screened IC50 of each drug on 48h:
Thalidomide was 0.1mmol/L,5-fluorouracil was 40umol/L and oxaliplatin was
5umol/L. Compared with the control group, the OD values in three treatment groups
were decreased and the proliferation of HepG2 cells were inhibited. The differences
had statistical significance (P <0.01). In three treatment groups, the OD values in the
group of thalidomide combined with 5-fluorouracil and the group of oxaliplatin were
the lowest, which suggest the two strategies inhibited the proliferation rate of HepG2
cells effectively. (The comparison among the four groups, P <0.001, the differences
have statistical significance).

2 The effects of Thalidomide combined with oxaliplatin and 5-fluorouracil on
the cycle of HepG2 cells. The HepG2 cells were in GO / G1 phase on 48h after
transfection in all four groups. The percentage of apoptotic increased follow the
consequence of the control group, the thalidomide group, the oxaliplatin combined
with 5-fluorouracil group, the thalidomide combined with oxaliplatin platinum and
the 5-fluorouracil group (P <0.05),but there had no such inclination in the S and G2 /

5
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M phase, which suggesting that the combing use of Thalidomide with oxaliplatin and
5 - fluorouracil gradually increased the apoptosis of tumor cells, and their cell cycles
were stagnated in GO/G1 phase.

3 The effects of thalidomide combined with oxaliplatin and 5-fluorouracil on the
expression of Caspase-3 by HepG2 cells. Compared with the control group, the
expression of Caspase-3 by HepG2 cells in three treatment groups were increased,
especially the group of thalidomide combined with oxaliplatin and the group of 5-
fluorouracil, which suggest the combing use of the drugs gradually improve the
expression of Caspase-3 (P <0.001, the differences have statistical significance).

4 The effects of thalidomide combined with oxaliplatin and 5-fluorouracil on the
expression of VEGF by HepG2 cells. Compared with the control group, the
expression of VEGF by HepG2 cells in three treatment groups were decreased,
especially the group of thalidomide combined with oxaliplatin and the group of 5-
fluorouracil, which suggest the combing use of the drugs gradually prevent the
expression of Caspase-3 (P <0.001, the differences have statistical significance).
Conclusion:

Thalidomide combined with oxaliplatin and 5-fluorouracil effectively promotes
the inhibition of the drugs to the proliferation of HepG2 cells. HepG2 cells’ growth
was stagnated at the G1 phase. The apoptosis factor of Caspase-3 secreted by HepG2
cells were up-regulated and the secretion of VEGF by HepG2 cells were down-
regulated, hereby promoting the apoptosis of tumor cells.

Keywords: thalidomide; 5-fluorouracil; chemotherapy;; oxaliplatin liver cancer;
apoptosis; VEGF; Caspase-3
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Fetal bovin serum
Epirubicin
oxaliplatin
5-fluorouracil

Phosphate buffered saline
Phenylmethanesulfonyl fluoride
N,N,N',N'-Tetramethylethylene
diamine

Sodium dodecyl sulfate
Polyvinylidene fluoride
Diethylpyrocarbonate
Ethylenediaminetetraacetic acid
Ethidium bromide
Deoxynucleoside
mixture
Oligodeoxythymidylic acid
Ribonuclease inhibitor
base pairs

Diethyl pyrocarbonate
Reverse transcriptase
reaction

Revolutions per minute

triphoaphate

polymerase

FBS
THD

OXA, L-OHP

5-FU

PBS
PMSF
TEMED

SDS
PVDF
DEPC
EDTA

EB

dNTP mix

Olig(dT)18

Rnasin

bp

cDNA
RT-PCR

rpm

3- ( 4,5-Dimethylthiazol-2-y)-2,5- MTT
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Al

T 1 i P e s S St e T A, AR T s, A e N g
. G REBEBNAEY R, B, G IT s Al s
SR M R RE IR IR AR R A RS B A G, RS R Hl i
6 240 PR 1) 385 B D R L A e ) 24 00 B v P o 0 B S M R
FEINEIT FEFRERGMNIT. RHE2RERNITY), WEFWE. . 5%
JREEWE (5-FU) | 2B RE, MY EH THENET, (HHRAH SR
(—B/hF 10%) « BRIURMNE. ITEEHZE. RCEEGANTE, ZHEKRE
FANET, MIEHRHEIT e T R . IBER, Hr— R EEY CnEyF|
1L PE MR R R LB RS Mgk, S REAGT A T K E D,
BENEE T BENE.

PRI RE™Y ([ Bif% Thalidomide,) £ 20 {22 50 SRR B G E i
— R, SO ERIAREAA R . 1994 4F KR I ER /R SEie LR B
IR 2R I LA AR A O, AR aE — RIS 5, R M) i 8 A B )4
A IGIR EFF AR T — B E R A T . Wl B OB AT S i . s
IR AR . M B R . B MR . R ISR AT, T .
1T AR RSEI6 B R e k. BRl, AIis BoR™, YRR EE R 40
# HepG2 AATFEAHMIAIESE, Marriot BV HFFE4ER, VAR LR B etk
A DNA BZExt 2 8], FHHELEFEFE, BHIE mRNA JER, A Tms e ¥
P b vl Geim ik #%] VEGF 25 A R IAFIRHEE Caspase-3, 1755 i J8g 4 it I
T2 2 N YD R B A F T AP 4B s 68, B Je 4 SRR, TRk
PHIE40A P #45, Caspase-3 FRikPFHVERIANM LB IH BT+ &, T VDRI FE %
HA S MR T e .

Wb 3 AU, HAEMVLS AEE TS5 DNA JTE RS-
DNA fn&Y, #id) DNA & sAMEE, it DNA $ifs, MBS 4aie s 4%
SEEE, BTN R E A DU E . R AR #E S AE DNA, A A A
KUY EA HEN DNA 2563, H5E 74 DNA F#sER . Wb RIHsS 5-
FU HAPEIER . Gramont™27E 2000 £E 1) — I BEHLIG PRI 7T FFESE T A
HWyb R gL A 5-FUILV W3R HE &M RR AIEK K TTPY . )5,
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FOLFOX J7 S MR T M B 45 B e 1 — 2RI 97 7 58, IR IR ERIE SE A R
RAK, BREWIN 2L, GCRIE 34%-67% " . 4 EORTC H—IIIIAIGE
DRSS 2% B A U)o 5 2 15 38 Bl AR T InFR (BEF AR ARG
% 6 J FOLFOX4 thyr) HHRAiFRiGITHAE, BE 3 FhilfRAEfFR
Y EFER 8. 1% (2=0.041) , SERRAEVIBRMEZ RS 9. 2% (£2=0.025) 7,

-IRWENE & AN FEM A —, FERKR ENRH A fE—T 5
H, EZE T 2 MRENLNIERRES, VIR S, EERiG
BRI AR G, ML HEZ ARG 5-FUILV BT sl s ai Ml g2 45 R R AR Ja
RI72H PFS N 27.9 N, MELH PFS AN 18.8 N H, {HH4H OS LR E M %=
= 9]
o
AREE SN 5-HURMSE . YRR, WHERES, V9T 20 BIE K AT
FEHERE, rEREIIRTE TR AL TTP 8 2.1 M A, ImRIREZE N
55%, M RFEA 15%, @ITJE ITE AFP RNF&N 55%, 3 FERERIG DI B
MR EL RV AT 25400 W 1 e e 40 M s R R B, 6 DR A AR A
s, JUHBMTEENEANFAREE, FRUINDEETRESZBHSG. It
bh, WIT FERE T IR, —EBEE LA R R L. T A RE Gl
AL WetESG I, FEGS MG 2 LR N e, HERRERE. WRE., i
B, —RASEROR R . Rk, $&78 DLRYD RIS 59K g N 3 HH
BT RGN B AR E T I R R MR AR, HA %S, BT AREHIT
WEFFERGE, HTHF R REEE, B s TPl

Caspase-1 H 1992 “F 1 X NI, Caspase Z< 0k (4 A i T U 1 < B
ife) PR o Ath 5 53 U Bh 224 & B, Caspase  ELA AL EHHER 7 51 . 25 Bif 45 ¥4 Al
il R L, TR ARSI B IR 20, AFAE 4R 5 vh, il A v R P IS, A L
P CERE G, IR A&, M — IR, B 5k 2R A5
Slh, RAEEAKM, MWmEL" . SB0aRETREEES 2 & — A%
R AR i 42, Y 40 Mg A6 3 A%, 38 e R TBCAm B A T R AT BOE — R B
Caspase. ANAIH T 715 S R biiA G, itz C BRI M,
RN G R C FIEIEET APl 454, MM IS — %41 Caspase, & 512k
BN, 175 ST R AT ORI RIS AR, I A i P AR, A A g
fRIBE T 32 K T BRE — &R I Caspase. AET-324k B — BN “HETX
W7 R B, A R E KRR, — HEC MR AT S AR A BT X 3
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HH RS A, RIGEIIE — R 5K Caspase, & 50 2Bk M, S 8504 B ) 12
", BT Caspase FE RIS TAEFEE SR 3 25— NETBshKF: ik
KR FAL 15 54 0, nJ¥0E TR0 Caspase K7, f5 Caspase-2. 8+ 9.
TNRATHATH T, HATESE®E TN, SRR S S5 KA, B
Caspase-3. 6. 7 5. = RNRIENFHT, N RRIERPL, 4H LT 11E
5, f45 Caspase-1. 4. 5. 11 %, Caspase-3 & Caspase ZjifHH B ZEH 2 —,
AL T S R, 2R BN A, R T R o AT
. N Caspase-3 LR T265 4 Gtk KB 3 X 4 7, g~ Caspase-3 &%
A, T8~ 32kD". Caspase-3 | 240 T- NMES A, B K Z Al
HRRACHHE B I dn i R, B — e s 5 PE"" . Caspase-3 NI J& TR 12 1
Z OIS, UAETE RS R 8 AR 4R M ot b, A sz 2 RIBE i 2 T E 5
i}, Caspase-3 SEIHEIIE, 5 PARP (JRYIEIRE Wi R &) M4,
HANEIZ N DNA KA R BoAb Fgn i 42 & 28 Bl i, 5l R i o™, H—H
Caspase-3 #00E, iR TR . A — R £, BN S Caspase-3
R LU 22 M g HEAT V6T ™. Caspase-3 #& Caspase %K) B LAk 1A,
CARERARL AR TS S, R T iR AT ™. Caspase-3 JTiZ 4
T NS P d i, Hoam5RIEE — AR, 200 T PR
5 % ) 2 i PR

VEGF 2 & N i s . oA RKR T, LTS5 T AMENIES
AR Jieg 8 A ml B A — 28, e o] BB AR T I 58 1 N S A e, s fe R A
22 3, R AE A A . FEZ R AN R kB VEGF A B B, it
T T 7% P S 1 P 3 20 PR AR R BB OBE . VEGF, T J) =) o L 85 i A2 1. VEGF
15 2 POl e e o o = R, (BRI AR R BR A 2R A SRR /b o BRI,
VEGF #i A1 A0l i3 i 5 T i e ) o 2 —

VORI B R B B BV D REA AN 5380 R B g 2 75 mT DA A A AR K. 215
A DAREK e s AR A B 2 A5 0T DU B R B, 16 7 s il
BEATIESZ . FoATCL A 4B AR HepG2 AR AMIT 555 5, MTT 60 2 ffd 18 5
I, R R T B 21, Western Blot AT R VEGF A,
Caspase-3 £, TRITVHIE LA YD FIE S 5- 50K W e 1 4& 2t e 4R
H, B EIRRAIT H RI6I7 IR AR

MRS 5
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1.1 ZHpRYR
iR AEYARAF
1.2 FELIANAS
KRR A ]
H 7 Olympus
HZ SANYO
11 Startorius
Hh A 2 AT
S RNET I o/ R E R L A /N
A6 B AL
bR B R EOHLA R A A
o [ AR DUR 7]
T T XA LR B2 R 2 7]
Hh [ AR DUR & 7]
iR
RS B4R
H 2 By e
Transilluminator2020Dcold srin
1.3 FZ4YAAGH
1.3. 1 FEZEGH
F[H sigma 2 &

Invitrogen 2 &)

R L2 T T
el 25
e b 25

% [# Sigma 2 #]
o R il e

1.3.2 #4)

HepG2 A JHH i 4 ik

BIO-RAD 680 %! 4 F lgr{X
CK40-F200 02 3| & Wil
MCO-15AC CO, fH i1 746

BP211D % M1 K

Wd750ASL23 fis b

SHJ 251G TAEG

LDR4-8.4C {4 B LAl

LD5-IA {3 B oL

QL-901 &7 2

IR A AL
ULT1386-32-VV14-70°C A 1% UK 46
21 i - Hbi

YDS-30-125 A EM A 35
BHNr R

g FRIKBR T RS

MTT
RPMI-1640
a4 175 (FBS)
HER
HER
JEE B 1

Sigma A ]
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BybRIE (£E Sigma AEIAEFE, AFEHES: 09512; HikE: Smg/37) , 5-
FURMELE (£E Sigma AFIEFE, AFERLS: F6627; MK 1g/370) , WRIE
e (£ Sigma A A7, A e S T144, Fikg: 100mg/30)

1.3.4 Western-blot (1 3= 55

2% [ Santa Cruz A #] Caspase-3 —#1
< [# Santa Cruz A =] VEGF —¥1

% [E Santa Cruz /A H] B -actin —#1t
R EMEVEAREGR AR Western-blot — 1
2% & Promega /A ] Tris B

bR T i

bR T HR SOBUTA o T i
%X BBI AF A Jefs gt fe
JNEK BBl A SDS

Bl et TEMED
ST R AR A PR 2 7] Marker

bR T o i PR

LR FRMAEEAREGRAR  HER 1.4 FEFRES]
1.4 FEFEEH
1.4.1 1640 B5F23EHEC H

R —4% 1640 T8, L-B52 B4 0.19,NaHCO; 2g, ¥ 1000ml & 1 K T
P ZEKH, SRJEH PHAEZ 7.177.2, FH 0.22 um 8RR 2 A5l Brlc s s
JERREE, WEde, T-20CIRAF.
1.4.2 HRAMNEFERWAR

HER 2 100mg, M Sml KE PN AKS, HEEEZR 80 71 U, MA
aml KERIAGEKT, RIG0HE 4ml HEEERR, BABEZE 16ml, A
0.22 um JEMLIT JEBREA, KFHCLEF IR Sr 2% 200 v /43, T-20°CLRAEE&H
(CLAEWREE: 100 ng/ml B8 &, 100U/ml HEER. )
1.4.3 SEAEEFW (5 100 v g/ml §58 & 100U/ml FEH R 10%FBS) .

HY LK iE 1 10ml FBS oA 90ml CLECHF 1640 Br3a2EH, FnA 200 1|
CEFHIE . BEHER, £2-20C, RAEEH
1.4.4 B EEg (0. 25%)
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HY 0. 25g &R EIRE, T 100ml [P K E K, FEH 0.22 um B3EE I uE
BREA, &40, T20°CIRAARH
1.4.5 PBS Zi (0.01M )

HY 8.0gNaCl, 0.2gKCl, 3.628gNa,HPO, * 12H,0, 0.24gKH,PO,, I A&
JEKBERIXZEKS, SRIEESAZE 1000ml, i pH {5 7.4, B 0.22um KIE
R JERR T, A, T ACIRERH
1.4.6  VOFIFERG. OXA. 5-FU ¥ B 1)

¥ 100mg YRR, 195-FU. LLK 5mgOXA 437l T DMSO ( —HE:TE
O, B 0.22um MIJERELEJERREE, T 4 CORAFAH, M FH R R T ik
i

g WL EN IR WORIREIRAE . BRI S B8R M e 2H
VORI L LA By M . B-Ti IR E 21
1.4.7 MTT VAR O EC

HL 0.5gMTT #3, Ji A\ 100mIPBS ¥ A, Bt HE /N, /5 H 0.22um JE
R JERR T, T A CIRAF%H
1.4.8 SDS (10%)

¥ 10gSDS ¥ T X zE/KH, EZE R 100ml, T LU R IRAF -

1.4.9 30%NMERZ (29: D

¥ 29g TNMEIBERZ . 1N, NV H 5 00 R 0 I Jie 0 o) s e T I FA R Xz /K
SREEA A 100ml, JEAGEIES, T 4°C, BLIRAT
1.4.10 ZErpik (1XTBST, FLAIES, 4°C)

% 8.8gNaCl. 20ml 1.0MTris-HCIPH6.8. 0.5mITween20 ¥ T X Z/KH, &
2 % 1000ml.

1.4. 11 BHRE (B% e W)
¥ 2.5g i e 09K S0 VAR T L X TBST 1, AR)5 E R ZE 50ml.
1.4. 12 IR APS (10%)
¥ 1g APS V& T XK, RIGERZE 10ml, 7%, F-20C, REEH.
2 Jiik
2.1 dHMmEETR. A, RAE DL E D5
2.1.1 e
B:9% HepG2 NN E TR NS 10% e 2R g . 100U/ml 175 %
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. 100w g/ml FIEER RN 1640 TR H HepG2 4iMuiE T 37°C.
5%CO, ¥ = N BT MBS 77, AP 25 B0 Ko nl3E AR08, AR S 4 st &
FE OGN FAT R AR

2.1.2 4HfMEAR

F HepG2 N JH-Jm 4 MK 2 U RS THIAR 1) 80% LA BB, AT 4 AL AX

(D) HIEEFRFANKI 80% LA EA IR, BABFREN, W
TR B3

(2) HAMBKERMERFMA 4R 2 B (EBRLERD)
W7 1H A2 R K .

(3) HXZ) 1ml0.25% ) il A RV I AR TR N, B SEREF, fieR
FEGV R S MM 7 e, BNBIE BT, WERAMREAER, 4l
Wi AR 5] AHRERIBRAR KIS, WRFEIREE EIRR, PRI 3~5ml & 10%/J5 25 I
B 1640 TR TR, L& IbiE L. AWE R ERBEWRITE 7R 257 78
J&, fEAMETE TN, SR i B, AT AT

(4 it EE, RIESCITE R, MMM — g IR AT MRS, 4k
LR ARG
2.1.3  HMHIERAT

WS — B B E A BUE K I, IR E S 5X10%ml Lk,
1000rpm . 5min By, EBR EIEW, MAE 20%FBS. 70%RPMI-1640 .
10%DMSO M5 FRERA PR E B, RBTLWGAEH, HEOEE . frid
HARE, WIRFERE T 4°C(40min). -20°C(30~60min). -80°Cid#, &G A
BANIRAE
2.1.4 4HHERIE TS
(D BEREAERICHIM S, NEE I HepG2 MR AEE -

(2) SLRIE FH MBI 37°C~40°ClR/K, BRSERD), HENIGEAT
TR RE S 58 4> L o

(3) RS ER B B R A28 S0 BE, K HBNBIFE N . AN
ELEY, N5 ml 1640 SEA&E TR, BARIES], 10min, 1500rpm &0y, FEFE
EiEW

HE FAREAE 1K, 0 10ml EEEFREERLE T, RA, BERHR
i, BIEFEANHATE R

14
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2. 1.5 MTTVE A I 24 A 165 7E 47 ) 22
(1) B EUAE K HepG2 4 i, I 0. 25% 6 2 (A BT 78 70 BT AL
(2D DONTC I PR35 T2, H 20 BRIR AT 8 5 40 i 2 s
(3D I FF & 1 $00BR 40 PR s AT K, K i i B iR R R B 2 X 10°
/mL;
(4) F UL I 4n e B Fh T 96 FLAR H, BEFL P I N4 Hg 3 150ul;
(5) BEJE% 96 FLHE T 37°C. 5%CO0% I iy 80%[H3% 7548 v 4k £ 40 i 1%
I ASh, 4 M MG BE I F 0 NGB K. Wb b AT o040 SEIe ik 4 41, B4 5 A
AL LA RA A AN A WRIERA. 5-FmIRmE+Byb A, ¥
IR R A 5-FUIRMEnE + By RIEA 2, 2% A IR AL NN 5 5256 21 25 s I 15 9 TR,
5 SIS 2H [RII INFE, BAR A B 458708 200ul;
(6) Ik 54 96 FLIE T 37°C . 5%CO0 IR & 80% K 1E i s 7 4 s
(7)) B HBNEEFFEH, 5555 48h. BEJERFLIIA MTT %3 (5g/1)20ul 4k 4:
i 3% 4h J 4859, W2 B, N\ 150ul DMSO, & #2 /K _FK# = % [0min;
(8) TEMGEL SR 490nm Abil & - FLIROE R U ), iR A%
21 1 41 i 64 B A o R H R R (%) =[ (PR A (E-SEIRdH A fH) /TR A
{E.1*100%;
2.2 PT Buy X4 B A
2.2. 1 WrEER IR HepG2 412, 1000rpm. 5 min &0, 76 TA ) PBS Wi
iR, FEE 1000rpm. 5min .0 — G HUERME, H 4 CTHR KA
RN 0.75 W OB, JRNVKEDER . FEARLE EALATE T AbEE: —.
Y QR e i, B0, Yeik, KbiE, BRES; . A RNASOu| fif
GREEN 0.5 mg/mb) , 37°C/KE /s = i 50ul UL PRRE (P1IKEERN 1
mg/mD , #RGLURS], EHEKF /N PO H 300 H e Mg, Rl
Al AU, THEH 10000 ANHAE, R )EEET DNA S 8517,
2.3 Western-blot 245 &% T T4 HepG2 A FF % 40 fd 8 1 Kl VEGF .
Caspase-3 £ & /K- RIE M 2 7
JREE: Western-blot EIIET5vk, NRRGAEEENEE, SN 3RMAE M E ARE BT
SDS-polyacrylamide gelelectrophoresis, SDS-PAGE (SDS-% &%) Hik, 4
AR FRMNEDN, HEER Fo 52 & A U S KR D R IR
PqE R ek PVDF I (EAMSCEYD B, H—P1 GUEEEARIERCHE 5
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FHHEE E RS E TR RS S, B ESEERE A EE (rid) =
hidia e, B ECL WG, #EpiiE L &FHEN, & X ARRLER,
SEBEH X e E B R R E A% .

2.3.1 AR AR

(1) BOSHAEKIAR HepG2 4N, FERGWHIL, TREE4IMuRE N 4 X
10°/ml, #FhT 50ml MM, FMIRER 10ml, 4 2 i, Jt 8
. BT 5%CO,. 37°C. AR IATRFE 3 4h, fr 20 Mo A
&, 3 EER, 2 MAAFRRZY T (DRI ERAH . OXA+5FU H. ¥
FIFE kG OXA+5-FU 4H) [ 1640 583558, FEUAIMZIR) 1640 5841
FEMAESH N IR, 4k8LEE 9% 48h,

(2) WesF ByEW, A Sml A (A BE AR K P =3k, JFRARI .

(3) KRG FHMCE Tk b, BRmA 200 4008 3 R HR (10
PMSF:A1ml 240 UK _EAEF 30min, &EIRY, HHFE 2.

C4) W H & 20 M RE (K 24 N Eppendorf &R, 4°C B0, 15min,
12000rpm, 22y Ex BiG, & AHH Eppendorf &+, —80°CIRAF-

2.3.2 B EANEE

(D) FHHEEXRH BCAL

FH: Cu"S5EARAWMMEARE LS, ¥ CUPEFERE Cu'. Cu's BCA
LEA R E SR OB S, 1F 570nm AbE E IS, I HL5 AR E
bt,  PRLMRT 0 5 2 1 5T AR B

(2) hrdHE R AR A A VR B B i)

¥ 50 /RFR 1Y) BCA reagent 5 1 /&1 1¥) Cu reagent J& & RN TAEVE W . K-l
H AR VLA Z2 R PBS BT RZLEAGERE: 25 4000g/ml BSA+25U Fikk
W (PBS)= 50d(BSA=2000pg/ml), HX 250 ELEE LR 7 Ik, 733 BSA 5
Y VAR 2> 8 2000pg/ml . 1000pg/ml . 500pg/ml . 250g/ml . 125pg/ml .
62.5g/ml. 31.25pg/ml. 15.625g/ml, 4% 25U

(3) TR B E

¥ 2501 FRAESFIRFIEE AR S 200 ) TAEMIR A, 37°C, 30min &, #
SONFAGIR FE VA2, IR, MIE 570nm () OD 18, Fl& rdEmihsk, &%
JE VR B E KRR

(4) MRPEMF R E A PRE, HE &,

16
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2.3.3 HEHHMIK

(1) AR BEIAR M BT, KRR RER. 5% H
i TR b, HERER.

(2) BORE: %BE T R4 DECH 120% 0 W 48 e UL K 4 B ke, SR
TEMED, >7.EIEZSIHENR

il Wi e (4ml) 12%53 &5 ¢ (10m1)
A ZE K (ml) 2.7 3.3
30% P 4 Bk fige (m1) 0.67 4.0
1.5M Tris—-HCI (ml) =— 2.5
1.OM Tris-HC1 (ml) 0.5 —
10%SDS (m1) 0. 04 0.1
10%APS (m1) 0. 04 0.1
1%TEMED (m1) 0. 004 0. 004
(3) KB RBmNEER A, 0B8Rl L E—FEKECIE4 =
.
—Lo
(4) FFor B st g, 2B SR Emr/KE, SEZIMARAER, /Mo
AR IR S

(5) Frkgafeitllfg, K EIKGZrP N kR, BBkt .

(6) FE FRES A 5X Loading Buffer 42 4AF1EL 4. 1 IELBIRS), K&
Smin {8 RN, AWK EASFHATIRD, H 8 PRSI RS0 B 6 )
el

(7) FRIEHIK: 2Bk, 120V; R4, 80V. frHIkZEIRE = 2R
RIS, Zab ik, e,

2.3.4 B

(1) R EER/NBTE 6 5K JE40H 1 5k PVDF JIiE, PVDF JEAE H B iR i
5min J5, L. PVDF BCE T2 AT 15min, [FIREERT
o .

(2) AL, 1 Zianth, 3 JZiE4. . PVDF JiiE. 3 ZiE4t. 1 2l

17
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apil. BAMRMINT, ZRFHLIRMARE, 02 IKE .

(3) INEHFefE A, FmHEIR, L 2mA/em2 {ER LR, B -actin 4'CH;
fii 2h, VEGF. Caspase-3 % #% /i 3h.

(4) ¥ERESERL)S, 7E PVDF B4 A BT DR .

2.3.5 HIER M

(1) K PVDF JEJRNEAH SWMART R F-FILIR, HiR#Es), HiF
2h,

(2) HEENE A TBST FCHil syUAM B, HPUEMBBE —dt
MR B MIIREE, Pt N VEGF —¥Hii% 1:100 LbflFaRs, it Caspase-3
—HiF% 1:1000 ELEIFERE, %P B -actin —Hif% 1:6000 Fiks. PVDF JENE
TS, BEEMPUABEBINN PVDF IKEAM, EENUMA, 4CHET
o

(3) ¥EfE, F TBST ikt PVDF &, 33 %, X 10min.

(4) FHFEE RS AR TBST Ll iR, LA 1:1000 #EATHRE,
FAFAM VEGF A MR —$i: LL 1:1000 BEAT7FEE, FTH0 Caspase-3
EEMRPAN P DL 1:2000 #HATFFE, H TR B -actin SEH M RITA
Pi. K PVDF BEHE T 4284, HEERNIRERIN PVDF EEHMH, K
KU, TEIREREEIMEE 2h.

(5) FH TBST BEf& 3 ¥, 4K 5min.

2.3.6 fROG. B, ER

(1) ECL i{F &bkt BUEEER A BEAFIM B MGRA7, IREXEE
TOREENE b, K PVDF & A5 N 5IBA WA 78k, XM 1min.

(2) ¥ PVDF JERN 5 —fREEWE L, 5, BUF, RN X Rk,
[ 5

(3) THEEH, ¥ERZBRANEZR S MEIANEF, BHHLTTIE YK/
A FAET OERRICH) X 6 E PVDF I |, #3HTEEG, HBiEE S mE
F& R BRG], — A 10s~3min.

(4 BERE, B X BHBANERBRHRHE 1~2min, ZHBHE %
W, FERAKME, TERRTIEE 2~4min, FAERKMPE, BT, HEE
B SLERHREL 3 K.

(5) HKEHFH A BandScan 4.5 FA#RIEUE AT K E /04T, & HBIE
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2% 7 (RIAR G A & LA H B 26t KB 5 N2 B -actink IR AR ELfEROR, I
PRI IR B REAT GE T 0 o
& R

3.1 WRIEERA. BLYDAIEA. 5-FURMENERS HHE HepG2 ZHMuXGsEAIMER] (3R
1

MTT A6 00 575 25 H % 25 W0 40T 7 HepG2 41t 48h, & 25 IC50 437l /2. b
FIFERE A 0.1mmol/L. 5-FU &y 40umol/L Az BBybAI4A K Sumol/L. MTT A K
M2 MR VORI BT HepG2 N JH- 4 B A # s B VR FH,  BRG BLvbRI4n
PLK S-SR MENE JG %F HepG2 4 iy A= K 4] 5 ) B 2 7 v, HL A s T 4 it
P, VERBT AN REK,  FIR A R ldkag (X0, 01)

3.2 VORIEERGH . BYLRIEA. 5-FRMEENEXT HepG2 A e 4u fw i v F i
m (B 1-4, £ 2)

BEYL A8 J5, it A M ASORS: W0 HE VD R B e A BR YD R B LA K 5-5 bR s g
M. BRI S-RURME e . VORI R . 25 0 BRI 20 e A 3 B
VORI FERG . BYDRIEARR A 5-T bR s e 2H DA K v FE G BR A By D R4 AT 5950 R 1
WEH F4RAAE GO/GL BRIHT-H /3 LhIy 2, MAE S. G2/IM AR H 4r thik A
H, HYDF BRI G BLyb R DA K B-380 R M e 2H I i BB T2 7E GO/GL T H 7 L
BRI (/X0.05) , ULBIREE = MAWMECEIER, 2930 2R8I =,
H g BH# T GO/G1 .

3.3 VORIEERL. BYLRIEA. 5-FRMEIEXT HepG2 4w - [X 1 Caspase-3 [
m (&5, %£3)

FHTF I HepG2 4Hfi 48h Jo, iR B, SAYF WA R TR T
Caspase-3 ZHRIETE, HEEE =FAYIELEIER, Caspase-3 £ HFKIAZR
WiTt . RV AT S Y Caspase-3 B AMIRIE, HYDF| RIS B
PR S -3 RERE AR HepG2 4ifflf5, W53 B a4 Caspase-3 £ %R
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3.4 VOHRIEERZ. YDA, 5-FKEENEXT HepG2 40 Y Ifl & N & A KA+
VEGF K52 (B 6, £ 3)

FIFE, H41T7 HepG2 #iiffd 48h J5, SR ExR, AV TI4N VEGF
HHRIEFCEBEE =MAMMECE/EN, VEGF EHMFRIAZEH K. KW
YR Rl 5 S 4 VEGF 3Rk, HIbRI B & By bR K 5-F R B Ak
M HepG2 #iifif5, v Nl VEGF HI3KiA.

M E
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Fig.1 The Apoptosis cycle in HepG2 cells cultured with medium containing Blank
drug of 1640 by Flow cytometry
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Fig.2 The Apoptosis cycle in HepG2 cells cultured with medium containing
Thalidomide of 1640 by Flow cytometry
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Fig.3 The Apoptosis cycle in HepG2 cells cultured with medium containing
Oxaliplatin and 5-fluorouracil of 1640 by Flow cytometry
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Fig.4 The Apoptosis cycle in HepG2 cells cultured with medium containing
Oxaliplatin and 5-fluorouracil and Thalidomide of 1640 by Flow cytometry
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& AVECFE A MFR L
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Fig.5 The expressions of VEGF in HepG2 cells cultured with medium containing
different concentrations of 1640 by western blot (The control group; a drug:
thalidomide group; two drugs: oxaliplatin + 5-fluorouracil group; three drugs:
Thalidomide + oxaliplatin + 5-fluorouracil group)

@ VEGF

HHCaspase- 3 EH KR E

155 I =
1} s #Caspase-3
05 | .
0 L et ) ;
2 3 4

1

Fig.5 The expressions of Caspase-3 in HepG2 cells cultured with medium containing
different concentrations of 1640 by western blot (The control group; a drug:
thalidomide group; two drugs: oxaliplatin + 5-fluorouracil group; three drugs:
Thalidomide + oxaliplatin + 5-fluorouracil group)
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M *
Tablel. The proliferating cells in HepG2 cells cultured by different drug groups
48h (%) 72h (%)
group o o
x +s  Inhibition rate x =S Inhibition rate
The control 1.41440.036 0 2.01240.061 0
Thalidomide (Tha) 0.74140.016"* 47.595"% 1.24540.037°* 38.121*%
oxaliplatin + 5-FU 0.61340.0117“ 56.647"* 1.00440.013"* 50.099"*
Tha+ oxaliplatin +5-FU 0.32540.026" 77.015°  0.82540.010" 58.996"
P <0.01 <0.01

* P <0.01,Compared with the control group; A P <0.01,5-FU group compared with
Thalidomide combined OXA
Table2. The Apoptosis cycle in HepG2 cells cultured with different drug groups by
Flow cytometry

Group GO/G1 (%)
The control 24.5300+1.3413
Thalidomide 38.483340.9410"*
oxaliplatin+ 5-FU 49.8133+1.4938"4
Thalidomide+oxaliplatin+5-FU 73.4567+1.5101"

* P <0.01,Compared with the control group; A P <0.01,5-FU group compared with
Thalidomide combined oxaliplatin

Table3. HepG2 cells cultured by different groups express VEGF and Caspase-3 test
by Western blot  (x 3s)

Group VEGF Caspase-3
The control 1.503340.1341 0.233340.0152
Thalidomide (Tha) 0.940040.0200"* 0.9600+40.0100"*
oxaliplatin +5-FU 0.723340.0251"% 1.576740.0152*4
Tha+oxaliplatin+5-FU 0.430040.0200" 1.853340.0321"

* P <0.01,Compared with the control group; A P <0.01,5-FU group compared with
Thalidomide combined oxaliplatin
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15 T o

JH AR I PR A2 0 W VE AL TE S E IR, HAE T R AE AL R G % 1 i
R EEA N EER, —ats RN, SR 400w R 2 ] s gl s S
e 510 R 5 5 e 2 IR (PR DA R s 3 AT PR 2R v, 2 T R 47 44 ) 30, {2t 4
()38 58 DA R A 40 PR T, DRI, SR AN FE s R A K RIS RE TR I 4y A4
AR, NIRRT G T SRS S A IR S g B B Al . DR e B B,
A A ORI, FRFARENL, HIFEARER 5 FEKEN 90%4L
Fo KT HIEFARUIBR A R ARG TR 2 & LR AR G 52K G TT )
e B, AT TR 2 E BRI T B, Aty W SR EBCR, BREG 2
J&, ZiE RS BEIEH G, (2 HRTE R BRHERT 7%, B R
BB 25 UL AR TT T RO A N USRI MR I BT By —, K FEETF
ARITE WA AT B 5T O BN R IT B 2 F B

VORI L e Bk E BYb R EH DA K 5-9R0 PR I E BB A BE 15 A A3 = 0t I HepG2
SRR T B, D9 R I e v o7 P (SRR SR 3R ARk 4 . AR T IEEAT T Utk
RSN . SEEG A, AT T MTT 5K T M 2590 00 40 B 1) 34 58 1 o 1 52
Wi, BEANRATTIER: VEGF S B8 I N A K Kl F VEGF Ll J& Caspase
K e B R T2 K5~ Caspase-3 H il A, 38 3 G 2% i 56 40 A v
R4k, K TR H SR L. BYDFIEA L S 5-aURmE e K FEIR T E R 1)
FHoeE, FRATTGERE T 8 P IR QA AR ASORS I /b AR i e B & BELVD A DA K 5380 R
WEXT HepG2 AN gm e T2 A A, LA S Western Blot 2t il b1 B2z k&
BYbRIEA LA S B-FUR BERE XS HepG2 A JH-Jm 4 e 12X+ VEGF & . Caspase-
3EHARBMESR,

4.1 WRIEEREH . BUDRIEA . 5-FURMENE R HE HepG2 24 g 56 i 4 H

PRI R —MyuE sy, Haem A K. i S o oL L & 4
FCHIAE o VDR BE R 8 U 1T 4B I R~ 3R 08, 40 B 48 A F-10(1L-10) . IL-
12, MR IRTEE F (TNF-Q) . ik K+ NF-KB. T % (IFN) LI A A -
2(COX-2)%5 . T IX AP A A G Be VR, VDR B AR K 22 50 g 1)
BIT R EUE TR ERIT R Park E 25 27 NN VORI REER T-HE 2K (LPS)
BRI E WS40 i (RAW246.7 400D , Eon H el o B3 s — S &
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(NO) , 521 NF-x By cGMP i 115 5 4% T8 2, 330 1 52 1) 22 ot 58 i (K] 73R
K. R REANEE SR AR A OYHEH, TR PUBEAR
HET,

BT IR WA I & NS 22 B IE WA FHE R B N4 2 —, — B RN
15%, [FIBT 2 A TT T A0 R GO PR IR 1 5w FHA, & REAEAR N FEARR 5-5 IR
Mg 8 SRR T, 400 1 i O g A R R, B T L Dk e i I A% T R e A D
fRmsng il A%, LLT3 DNA &k, F88 S MR s R, 5-Fu I8 A 7E
RN 5-FURMBIEZ IR, BAR] RNA T THE AR A, xF HoAh 5 3
Mt AEVRITER . 5-FU J& T 20 M A s S A7 2590, %5 S B4 it e ek, L
V' FH B[R] K RO AR, A PR i 225 24 B (R AR, B5-FU I g2 £
2R KEEE FE  ksE A . SFkA G E S0, LIt NFRERI 259
20, HMELAIE B30 HI R 0B ROk EE, HAeESRIER K, K26 S, ndefk
WA XA R E B EIG . BIMER 2. JMHER. AR SW4 . fERR
A 2, BRI T IR . A R, 5-FU 1E T HT R 48 Hep3b Al HepG2,
WL IR AN MR K Fas DA SR SR BE DR 7 AH O FC A 1R 3R 0K 75 3 v J8g 4 P 17
oo THR, FHEMATEUE TEER, RIS 277 WSl By 24
TR B AT 25008 B A DA 22 Fhgfy 2407 S MLEE B A%, (6 i 4L y7 2
PUHT T . 5-FU BEAATT IR 55 /NI AT 2595k vl BUAS 7 R0, AN RO
Wb T2 ERRR. BRI, 5-FU BEA LI 2 T R AR R L A A

By FIEH (oxaliplatin, Oxa) X NYERRET, FEARHNANAA T REHUsm i 1k 1
P2, Hur Ry REMERLE MR e 2 E, HOAMARERER, BPFH
UL 5 DNA FeA Rk 4569, RIAAJE T & T DNA PY I 5 R4 5 R ngind oy,
PIAFHAR B SRS 7 8], FRAE MR, TERREEN . BEIRAHZCEE, #id DNA &
i B, BT AR VR DR PRSI . SRS AL, B
PWREARI 23R 53, HSRIER /. sk, ARIETEH BRI 5] i
FEATND W, RS R A I . ERAMIT TR R, OXA T A, REM
Z R R AER, BREIT4IIE (HCC) , #EA BEMHUMIEIEM, 1 5-FU
T3 DNA &1, Bt OXA, A HAMER . TEMP LEARSMIE T, 3T
23| OXA 5 5-FU BX& MBI RI4EMEEH, OXA 5 5-FU HHTC#H T I
PRI BRI 1039697

QPR 7 1) 40 16 I 80 R Y o TR P DX B iR 4 e 1) B4 B i FE AN 52
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AN R R BT, RSN, ERKEEAZYURR RS, MREE
JR R AR A KA A R IR A DiRe, ibosild Mgt KA, g
B G ARHAIAL, A SENURRIZET: . DR Hi) R 40 i i B 5, 2 VA i
JeE [ R . AN SIS SRS FH VDR BEE IR A BAYD R B DA S 55 bR s g IX — BT R A5
A0 e HepG2 A MGHA () 520e, R PRIG ST I Al Jed $RAS 58 4 V6 97 3L
S RAE R R TR .

MTT tbtaik, 2 —MaagnpeFm MK k. HAGN RS 9o 2k
B b B BE AR B S B RE A AN MTT 38 5 R 7K R v M A 5 48 €0 455 | FR
(Formazan) J- i AR gl i, TAE4n e otk Thae. — H LK (DMSO) B84 fif
SHB A R R R, FHBEIDE S R A 490nm I K Ab I s R BAE, T TR) 4 I
OGN R . £ 4 EEEN, NTT 4RERNESMIEURIEL . %
JNEC) 2 AT AR R T B E A . KR B 2 i e . 4
g P DA P e SO R R M 8 55 . FRATISR A MTT 3% 1 i 24 W ok 48 3 i
WPEA, ARG RE R, SFAXNBAME, %A Tanr 6 HepG2
NG5 (X0.01) , HEHAWMWAY) T A LE (DRI A .
OXA+5-FU 41) , VoRIERIEA OXA LK 5-FU 40 A R i =, 2% 5
B4t wm X (XK0.01) , WHEKH. 5-FU+OXA A . ¥ FJE iz +5-
FU+OXA X} HepG2 ZH M 43 ml AT 259 1 il f &% AL 1 #0126 43 0l A
19.71%-. 49.40%. 67.88%, ZFAMHEGII¥E X (/X0.001) . K, AT
B, WRIEREBAA BYLRIE CL L 5-5 K BE e i 2 18 = 1 X HepG2
2 ML 84 B R F A

4.2 WAEERZAH. BIDAE . 5-FURKMEIEXT HepG2 A 4 i T A I 52
M

Dmoszynska A %5 HF L vbFI B R BR A 8 I ARAR YT, AN RS R R
BEJRT R R AN, 3 AR A A4 Annexin V/PI VARSI 2R BRI T 28, 45 52
BRBAERZESMRTE T R 25, EF % N2 R LA
BN T g mpan i, HESE A ERmBAER 2 2RSS
Annexin V AT T4 DNA Wi 7 B UL KRGt RIID R RENZRE7S 2
WA T BAMEAA e T 2l AT E . PIORIEL %S, ATLA S 40 m
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DNA 1 RNA 455 . WRMNHTmL KA RNA #1750 RNA HLE , 8
AR TR S DNA 561 PI A6 HRE BE B T 418 DNA
SERNZA . TR PR DNA S8R, @5 EWHMRE Gl /GO
HEA AR 4Mr) DNA &8 (2N), M G2/M HAEA URAAZIAER) DNA &
B (4N) , 1 S I DNA SEN T sk 6. Fit S
B Pl Jefy X4y DNA & gt TR, v DLKE 40 B A BA 5B AH X 50 4
G1 /GO Hi , S HAFN G2 IM H , Ffnl il i Fr ik B T A AR B 20 2R DR R
ks 7RSIV R I . By RIS 5-URMERELL . VORI T i
& BVbFAA L M S5-RMEE LN HepG2 A4 T B 8, 45 R Eni
FIEE R 25T P 400 HepG2 J5, Rullgn i oG oL, 254 Ab 2 4 4 fa i
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