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HERE CELERINFIFISAHABL & 8RR &=
ZD55-1L-2415 5 SW4S0¢H f A 1=

BRET RAH b K ZEXAE RRK AFEE
(ORI B LR AR LI 5 RO T GURR, M 310018)

BE  HRAEGE BB F SAHARL A% 98 M i 7 ZD55-1L-24%F £ 17 5 SW480 48
RLEG RIS ZAGAE R . RAMTTik. 4 dh % LA MISAHA . ZDS5S-IL-24VA B =% B A48 A % 4 M
J& 4m LR S W40 R A IE 7 i b & 4m itk Beas-2B 44 3& 78 9 4| 4% J§ ; 4| F) Hoechst33342 3¢ &, 2} 42 &-F+
4022 64 tm R B AT R T A F ALK, KRR AR e Rt B T 34T 218, 1 13 Western blotik £ & & /K-
LA mISW4804m it P IL-2464 kL H oL, 45 R 2 ~SAHA L ZD55-1L-24F% 448 22 % SW48044 3% 74 47
%46 B B AL T A& B4 A . 10 MOLR #ZD55-1L-2450.5 umol/L SAHABAAE A 4%, SW480
A TE FAL A 12%, B BAK T 10 MOIYR & 3 4% 4L 32 40 40 it 69 75 75 F(40%, P<0.05), $Kfm, 7§
et FRE 4525 B b RAFEG %, Hoechst33342% & A X I R 48 R & O BE A 4L 3240
49SWAR04m i /A T4 AE F U 2. sbIl, IL-24/£ZD55-1L-24 %% 84k B e 40 Bk 7 55 2h 4 B A48 49
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SW4804m fith v 34 e A AR X,
XKHEIE  SAHA; R0 B, 1L-24; 25, dn N4, gnii i

M £ SIAGBE I 7] (stone deacetylase in-
hibitor, HDACi)ith ik B 41 B 8 1 75 4 M o 72
FHIAE B A F53 B IR MRS FALH = A 50
BT s, 5 A 24 0I5 N P AE SR 7 T
W I T AR L () N T2 4K, HDACistE R
R4 Mo EE VT R R B [ YRy T s 2 ok, Hh 2
Ry Sk NI RS T B . SAHA (suberoylanilide
hydroxamic acid) &4k HMBA (hexamethylene bisacet-
amide) 2 Ji (1) 5 ARG RISt 11 5 S WAL BT
2y, Har, O R EPEAILDNRARIRE: . & 5SHMBA
FHECAT S S 0 1, ZEBUE 2K (umol/L) 7K~ BTG fih g
AR AR Y, 4k Quangds Pl 1E SAHA
RS I7 25 m] LA v FR e (1697 RCR )5, Nie-
holeZ5 FH SAHA X — 7l [ Mt 40 I 1) 44 &b S 46 3 W)
SAHAGH 1 [ ifp2 1 A 40 i 5t A T8 58, K JBk
Jiges 40 RO BHL 1 BTG, G0 T 5 VAR I B AR H,
HA W7 R 19 ). FrancisS57E 1T 3 i PR 5K
B rf R I EE<11.5 mg/m*FLBHS89% 4 7 ML %
G (1) I I T L R RO 32 1. SAHA I
T Z5PRG V89T IBE T U TR GF ik, (1Y
JRFEIRS VAT IR BT 7T R AT R E

MTAE R, XU TE A 1 Mg ) 4L 1) i DX 5

VAT K& (cancer targeting gene-viral therapy) L\ 45 ik
KRS UL R T E1855 kDalX fift
PN NS T 955 25:(ZD55), 51N T e A4 5 A
A0S F-24(IL-24)15 2] T 3G 58 P08 i #:2D55-
TL-2450, 8577 4009 Ik DAL PR 3 5 M 0 o 7 B8
AR @ 5T R RN AT LR BRI EH . ZD55
FRGE R L IR BE DR BV T (AN 2K HATRE
e PR T 4 NSNS DRI R A7 i, R FRAT T e g
(RS DRI B VR T P fit T AN EAR P B0, AR
140 ifd /) 25 -24 3% [ (human interleukin-24, hIL-24), X
& P FIE A OGP 5 7(melanoma differentiation
associated antigen 7, MDA7), J&19954F Jiang &)
FH sl 20 2 A8 152 A T4 25 -B(interferon-B) A1 5 4L K
Biig Fr 22 (MEZ) 553 730 A PR J6 15 3298 41 iR HO- 1
T RS B TR . e A R A A R AR K R
W1 T 5 2R 40 D i 1) 4 R L1 2 () s SR BT, mT A
S P RO 2 B i g e A KRR R H T, &
HIR Z WU R HIL-24 5 AW SEE RIVR 7. o7, fb
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7~ AR 76Ty A 5 2B B H AT DU R B 17 2
JO2, FE A 5 B e oA 3 IR 1R RGORU . AR
ZD55-1L-24 5 SAHA 2 M Bk A48 H - 45 1 15 SW480
AN REAT 2 T WE I, AT A 4 JE SAHA LS BE 2 95 55
PRA VAT PRt — 0 ROA 58, [RDIN 0 &5 e 03 5
SSESLY/IESER I G TN

1 HR57%
1.1 ##

DU F LA UM 5 (MTT) — L i(DMSO).
Hoechst3334204 1147 £ [ Mg i1 77l (Protease inhibi-
tor)(Sigma /A ), 4 Jl Z MR CGE = K~ Al), 4l
% LA FISAHA . 1L-24%144(Santa Cruz Bio-
technology /A ), GAPDH#T 14 (Cell Signaling Tech-
nology A ), i IfiLi% . DMEM(Gibco/A ), 45 i
#2(Ameresco/y ), ZD55-IL-24%5 B 4 A 5206 =5 B
7, HEK29340 . A 25 iz 40 o SW4SO A 1E i fi I
F 41 fuBeas-2BHR >k [T~ [ B2 e b ifg AR i Bl 2
WFFCBE A= DAk 2% 5 40 A= 2 BE 5 4

SW-CI-1FBi# & (I M5k B s A IR A 7)),
DK-8D Y it R it /KAl (i — TH R AT BR A #]),
XDS-1Bf| & 44 i 7 ss (Olympus A 7] ), BCD-277
UKAR (PS5 i s A B A ) ), FACSCalibur i 5
(i A 40 fu A (BD 2 /) o

FIDMSOYE TG & 4 A N s i 4 2 11 2 S BRAL
FHIFISAHA, KL 810 mmol/LEE, 43244, —80 °C
TRAF-

1.2 7%

12,1 @mfessc N45iESW4A04N LA IF #
fiti | 2 40 i Beas-2B34 5 10% 15 4 1035 . 50 U/LKY
T 2 MR R ) S FEDMEM 5E 4 55 57 3137 °C,
5% CO, 72T AT I IR, 2~3 dfeft, HOW BUEK
S M EA T S5

122 MTTH#E%ERE  BEESHUEKIHSWA804
Ja, $10%/4LE R 296 L1 . B T37 °C. 5% CO,
M FEFRFE N R FR24 b, 20 A RR FE I SAHA
AR [FMOIZDS5-IL-24 % YL 40 i, F52H % %64 5
fLo X I FOn gt B AN T AL B, 1 2 20 I 5%
AFL10% DMEM. $5574°K )5, BEFLINTA20 pLi
MTT(5 mg/mL), 37 °Ci# F4 h, /MO i, FR5L
HIA150 pL DMSO, {E4#%K F & %15 minj5 FH B bx

AT DasofFL o A LAV 2T H R I 2K

0 M A7 35 R =(b BEL DA - 41LDE)/ O B 41
DAE—HZ 4 DAE)*100% .
123 &k dimminErnod  H5x10t
SW480. Beas-2B4f Ml 73 il 4% Bl T-244L t , &AL
HIAN400 pLEEFR5E, 37 °CH53724 hjmBEAT N2 ab 2,
ARELREFRANR G W TR, BEALIIAN250 pL4h b5
YT (2% 45 R T-20% H ) Y 415 min, F] 3K
VIS G SR e R (TR
1.2.4 Hoechst33342 % & MR sm ey A = ¥45%10
SWAB0AH fufze b T24 L T b AT 5 5% 24 b, 4300
LE2iA T InN0.5 umol/L SAHA, Ji 41 i A 10
MOI ZD55-1L-24% &, A 41 - i A 0.5 pmol/L SAHA
F110 MOI ZD55-1L-24, H- 1 EPBSAL BN 4. 4k
SLERFRWR G, FHoechst33342 i ARG 722k, 153
Hoechst& <[ 4 1 pg/mL, JHAE3T °Cy 5% COBF74H
TP 20 min, 75 {3 B 9O W AES BRI
125 AX@mie AL B AT R SNILIR
rf 4% Fhdx 103/mL ¥ SW4804H g, %3512 h)5, 75 N
25 44 T 4y 5l i A10 MOI ZD55-IL-24. 0.5 pmol/L
SAHA. 10 MOI ZD55-IL-24+0.5 umol/L SAHA, %}
A o N 255 [9PBS, 37 °C. 5% CO.15 9%, 48 hi
W F= 472 5L, 2 I AnnexinV/PIAH L8 TR 70 B A it
AH: CAE 40, FH VA RIPBSTE I 41 M 9 3, FH100 pl
1 1xBinding Buffer& &40 Jfu, M A5 pLf¥]AnnexinV
IS WP, = i 3 O'G BF F 15 minjs, Hil A400 pL
1xBinding Buffer, > H i 240 45T o
1.2.6 Western blotA& ) ¢m L N [L-2484 &3k ¥
X E A K R SWAB0AN i LA 457 FL4x 1074 ffw 422 b T
6L B i, BE L2 mLE5 ¥, 43 ) i APBS. 10 MOI
ZD55-IL-24, 0.5 pmol/L SAHA. 10 MOI ZD55-IL-
24+0.5 pmol/L SAHA, ‘& T-37 °C. 5% CO, 357544
Rigto 48 hjm 4 M brvEWestern bloti A1 72 5 1154
FERTRUAL B4R B R S B 1, FIBCAE 15 B il )
BoE T, BALINA25 pgitdr i T15%MSDS-PAGE
UK, G55 R VR UK P A T e IS BINCIEE |,
5% BSA= LB 1412 h, —Hi(1:200F K4 °Cil #7, TBST
VEIBE3IR, BE1S min, 285 IS —Hi(1:10 000477),
FEUIFE 1 h, TBSTYEE3 IR, K15 min, 2E4MAHGX
R H s ARk .
127 it sa® A HdE R HExcel 2007
FiSigma Plot¥§ 45 4 v 4K 41 Xk 25 FF it 19 AH 0T i v
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ST

AT s T3 2200 M. A iR 4 R DA or,
P<0.05% 25 AT 41k

2 %R
2.1 MTT X #HITRE AL IRE M S N
W1 & 17 7%, ZD55-IL-2450 50 4b B %FSW48041
LA AR AR R AN K 5 SAHA Z I A 18 T IR,
[ I, SW480%]SAHA Lt Beas-2BHi i s . JiH7E
WS 40.5 pmol/L SAHA 510 MOI ZD55-IL-241%4
AR, 25 i SWASOLN Ml 1 473 AN Ky 12%, I .
A 10 MO B3 Ab PR IFIAE 75 AT 7 40% . Wi 25 25%)
156G Ak LI 1E ' Beas-2BAH il (1 4735 %>60%. i *4

1.21
0 MOI
1.0- =31 MOI
: = 5 MOI
310 MOI
e 50 MOI
2
%
= 0.6
3
0.4
0.2 -
0.0

0 0.1 0.5 1 2.5 5

The concentration of SAHA (umol/L)
SW480

VR BE 7 T-0.5 pmol/LJE, o182 XFSW4804H ik
S TF 3 Beas-2BAH L, 410 50k 0 0] LK
22 ERESEIS AT ZDS5IL-24F% A SAHA YT SW480
AT RN

N T MEE LB AN [FIMOI{ ZDS55-TL-24 5 AN [ vk
JE HISAHARA 1 T T-SW4S0J5 AN Rl 2% 3, HEAT T
SRS g5 B2 7R, 10 MOI ZD55-1L-24
6 40.5 umol/L SAHA &b 3SW4S04H il I, A >4 - 84
A% 50 MOI ZD55-IL-2411) 44475 24 11110.5 pmol/L
SAHARI10 MODJ & JC 1 HL AU 2 I A5 i 6 18
40 fuBeas-2B34 A AT W B A 1EH . 15850 45 1
UE W95 B 55 250 B A5 b HE 6 SW4S04H i 1) A% 0 4

1.27
=0 MOIL
1.01 =31 MOI
5 MOI
=10 MOI
0.8 = 50 MOI
Z
=
.8 0.6
-
3
O 044
0.21
0.0

0 0.1 0.5 1 2.5 5
The concentration of SAHA (umol/L)

Beas-2B

4331501, 0.5, 1, 2.5, 5 pmol/LISAHARIL, 5, 10, 50 MOI[{)ZD55-IL-2441 FH T~ 45 7 965 41 IS W4S0AT A IE % Jili - J 41 i Beas-2B, 1 H4 dJ,

MTT S B I 40 A7 %

Colorectal cancer cell(SW480) and normal human lung epithelial cell(Beas-2B) were treated with SAHA at concentrations of 0.1, 0.5, 1, 2.5, 5 pumol/L
and ZD55-IL-24 at 1, 5, 10, 50 MOIL. Four days later, cells were stained with MTT as described in Materials and Methods.

& 1

MTTSR5 i 2 40 i b s 35 5 251 B B R 5

Fig.1 Synergistic effect was shown in cells by MTT viability assay

ZDS55-1L-24(MOI) 0 0.1 1 5 10 50
wv
o

0
=)

SAHA(pmol/L)
0.1

Beas-2B

ZDS55-1L-24(MOI) 0 0.1 1 5 10 50

i
o

‘e
=)

SAHA(pmol/L)

0.1

SW480

43 5 FHAS AT I SAHARIAS [RIMOI ¥ ZD5 5-1L-24 4b 3 SW4BOF IE # 41l ffiBeas-2B. Xt fEAIHPBSUEATALHE . 4 dJiF, AT 45 ik et
SW480 cell line and normal cell line Beas-2B were infected with ZD55-1L-24, SAHA or both at the different MOIs or concentrations. Treatment of

PBS served as negative control. Cells were fixed and stained with crystal violet after 4 d.
2 AREIBREHEI SRS R

Fig.2 Cytopathic effect in normal and tumor cells with different agents
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W] Sl i J BBl ZD 5 5-1L-24
2.3 Hoechst33342: B 22 Z A IBAMAAT IR
Hoechst33342 4% {4, J5 171 % Ot W B8 N M5 %
B, FIPBSAL () X} e 20 SWAS0LH ify JL A< ¥ £ W]
IR B T i N BEZDS55-1L-24 5% 25 SAHA
JE T ILG W E3 2, ALFE SR R e sl Bk ik 4
SEPH TIRFAE; TIZDS5-IL-2415 £ SAHALL 34 2 v 4
HLYE T IR 5 5 B S (13).
2.4 AnnexinV/PL%4&MSW4804H i1 5 16 BA A =
2 AnnexinV FITC/PLW 2% K4 n] W, FL3417%
T4 T4 R MR(FITC+, PI-), W T 40 Mo fr T4
FEZBR(FITCH, PI+). &5 5L 8oR, X 4140 fui o2
$11.9%, ZD55-1L-24 K SAHA B0 b B 41 3 12 2% 4y

10 pm

10 pm

Sk ORI DA, B R=10 pm.

Arrows indicate apoptotic cells, bar=10 um.

A K5.8%. 6.6%, 1M —F WA AEHA48 hig 4 T
3G 5(13.5%).
2.5 Western blot#&ill] B B9 EE ERKFRIRIE
h T 2% HSWA804I M £ &b HE S TL-24 %% 1 7E 4
MO T R e 2 5 A% T AEH], H Western blotii A
W TIL-245E R ik . g5 R a5 7R, fF B
YL 7 ZDS5S5-1L-24 1 [F) I B 4% 7 95 25 FISAHA K 40 it
HHIL-2435 Be A7 2Kk, T AR K YL ZDS55-1L-24F1 F
FISAHAZL B 40l h R A TL-24 81 I Rk . E—
Ut BHZD55-IL-24 47 2508 4 SWAB0 A Jfa Jf: /- 1L o
ARG SRR R, AT (8 540 I8 4 i 1) D e,
I HAE LS5 SAHAZ W) kA A 21 5 AN 5 i 3 H (1)
R Rk

ZD55-11L-24

10 pm

ZD55-1L-24+SAHA

L
>

10 pm

B3 Hoechst3: il & 4012 LH S BAISWAS0LH AR A =
Fig.3 The apoptosis of SW480 cells treated with different groups was disclosed by Hoechst staining
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43 FHPBS. ZD55-1L-24. SAHA. ZDS55-IL-24+SAHA{E T SW48041 /{148 h/i5 AnnexinV/PLXU G, Uit 2 A1 B (A4 g 1~
SW480 cells were treated for 48 h by PBS, ZD55-1L-24, SAHA or ZD55-1L-24+SAHA.

E4 RAARASNSWASOH M T

Fig.4 Apoptosis of SW480 detection assay by flow cytometry

1L-24

GAPDH

B 5 Western blot#&iMIL-24% [ 7K F
Fig.5 IL-24 protein levels were determined by Western blot analysis
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BE A g 2 R By LI 5 R AN
RN, NATIRE IR e A R 52 2 PR RS — 7 V3897 i
R BR A TR, % R A Va7
T4 R 2 17 I I8 F 5 10 B 4R e 7EZhao%F [ 5
5 h R IZD55-TL-24T5 e 1E A4 A 3 A2 A4 1 R 980 5
R B [R5 7516 )T (ZDSSERONY X-015)/H, H
PSR ANBE 6 4T bR SE I R ST A B IRd o ARBF9TAE
J2 ) F s 988 190 85 ZD55-1L-24 5 {97 25 ) SAHALK
A T 45 g 40 SRR S WAS04N i, HEATARAMIF T .
g R BN %R N IR )T FE IRLIL-2410) 598 1o 2 BE &
SAHAXFSW4804H il A7 4R 4 1) By 7] 250 13, i 1] &
fem A ER .

2 L WAk 0 7 (HDACT) FHIL-24 2 4
UESEAEPUMIR G YT b H AT B e A BN, & i85 5 4l
LR T A, AR AL AL Z 4k . HDACH
] Jifr 98 41 i v HIF-lo A, VEGF () % 3%, 5 S HIF-lofl
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R 1T 44 A0 PR A A DR (bF GF) S5 5 1 Jie g4 1f A
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Apoptosis in SW480 Cells Induced by Combining Oncolytic Adenovirus
ZD55-1L-24 with Histone Deacetylase Inhibitor SAHA

Shenhe Kuanzi, Liang Tianxiang, Qiu Qing, Xia Yulong, Wu Xinxin, Zhou Xiumei*
(Xin Yuan Institute of Medicine and Biotechnology, College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract  To investigate the anti-tumor effects in colorectal cancer cell line SW480 in vitro by combining
oncolytic adenovirus ZD55-1L-24 with suberoylanilide hydroxamic acid (SAHA), MTT assay and crystal violet as-
say were used to determine the growth inhibition effect of single or combination therapy on colorectal cancer cell
line SW480 and normal human lung epithelial cell line Beas-2B. After Hoechst33342 staining, the morphological
changes of apoptosis in treated cells were observed under fluorescence microscope. And flow cytometry assay was
used to quantify apoptosis. The expression level of IL-24 protein was assayed by Western blot. The results of MTT
and crystal violet staining showed that the growth inhibition of SW480 cells treated with the combination of ZD55-
IL-24 and SAHA were more obvious than that in ZD55-1L-24 group or SAHA group alone. Four days after admin-
istration of 10 MOI ZD55-1L-24 and 0.5 pmol/L SAHA, the cell viability rate of SW480 cells was only 12%, which
was significantly lower than that of cells treated only by 10 MOI ZD55-IL-24 (40%, P<0.05). In contrast, Beas-2B
cells were spared from inhibition of combined treatment (P<0.05). Hoechst33342 staining and flow cytometry also
confirmed that there were much more apoptotic SW480 cells in combinational treatment group. In addition, IL-24
protein was effectively expressed in SW480 cells infected with ZD55-IL-24 alone or treated with ZD55-1L-24 plus
SAHA.
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