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Inhibitory Effect of Recombinant Oncolytic Herpes Simplex

Virus on the Transplanted Tumor of Colon Cancer in Mice

ZHU Yanbin, PENG Ruijuan, ZHANG Lei, ZHANG Xingiang, MA Zhenghai

(Xingiang Key Laboratory of Biological Resources and Genetic Engineering, School of Life Science and Technology,
Xingiang University, Urumgqi Xingiang 830017, China)

Abstract : To study the inhibitory effect of the recombinant oncolytic herpes simplex virus (oHSV) MH1004
and MH1006 expressing p53 and IL-12 genes on the transplanted colon cancer tumors in mice. Western blot and
ELISA were used to detect the expression of therapeutic gene p53 and IL-12 in the cells infected with MH1004
and MH1006 respectively; Colon cancer cell CT26 was used to construct the subcutaneous transplanted tumor
model in mice. HSV-wt, HSV empty viral vector MH1001 and MH1005, as well as oHSV MH1004 and MH1006
were injected into the tumor to observe the effect of the oHSVs on tumor growth, survival rate and tumor size in
the mice. The results were shown as below, p53 protein was detected by Western blot in the cells infected with
MH1004, and IL-12 protein was detected by ELISA in the cells infected with MH1006 in the early stage. At day
21 of treatment for tumor bearing mice, the tumor volumes of MH1004, MH1005 and MH1006 treatment groups
were 2 820.6942 539.35 mm?, 2 127.3142 017.02 mm?® and 1 414.36+1 639.19 mm? respectively, which were all si-
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gnificantly smaller than that of Mock group (7 682.9242 648.74 mm?®) (P <0.01). At day 42 of the treatment,
the tumor in one of the mice from MH1004, MH1005 and MH1006 groups all disappeared respectively, and the
survival rates of mice of MH1004 (100%) and MH1006 (100%) groups were significantly higher than that of MH1001
(66.67%), MH1005 (66.67%), HSV-wt (50%) and Mock (50%) groups (P <0.05). This study suggests MH1005 is
an ideal replication oncolytic viral vector; oHSV expressing p53 and IL-12 can effectively inhibit the growth of
colon cancer tumors in mice, which is a potential new method for colon cancer treatment.

Key words : oncolytic herpes simplex virus; IL-12; p53; colon cancer
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I EE (Oncolytic Virus, OV) REAES MR FI 2L IR A0 A, 2 MRavE YT SR A R AR . i SBAR
PIRI B2ty 2595555 (Herpes Simplex Virus-1, HSV-1) Ikl B SR aiyE 2 s s 1 8 m kit g, 1-
VEC (talimogene laherparepvec) FlTeserpaturev (G47A, Delytact) PiFloHSVAG/G 2t i FH IRy R th 22
IR , HA ZMoHSVIAYT I ZHEA NG RSB BN . HAET, oHSV 20 i st 2 2k LK~ 84.5 .
GE NI K 1CP 7R B B AR OCHE N ICP6 35 3RS, ITAE L EERT T4 A 40 M DA Rk £k PR 5 A 2 o 1 1A
F-DABESR PR e S i -2 ARSI A A T IR I I EZ ¥ S (Inverted Repeat, IR) AYHSV-
1ZAAMH1001 , LS AMBRIRFIICP4 7055 F5 2AAMH1005 , F7EMH1001Hf AHIIE LR p53 3R 1F0HSV MH1004 |
FEMH1005H6 A IL-123k15F0HSV MH1006 , A -oHSVFE R T B ZRIEEIR | 25 7 i AR R/ INR B T
JEBRI IS T R RCR , WP T /N B R AR K, B T /NRAEAE IR -8)  ARSC B ZERTT M 10041
MH1006X} /)N U2 T~ 45 g o 4 il 4 1.

1 #MRERX
1.1 fREHRINZEAaTE

HSV-wt . HSVHREEZAAMH1001 FIMH1005 L4 2 oHSV MH1004 FIMH100634) 4 5256 25 AR A7 R R , TR SC
HR[3-4] ; /NRZE IR AR CT26 | fo I 2 I Rsc AR B 40 U HEK-293F T4 i 15 S 51246 25 {77 .

1.2 SEIEE4

4~6JE MEPEBALB /c/NR60 L, ) [ Jb st 48 R RS2 56 sh AR A BR A ]

1.3 FERF

A2 RS WS . TBST . DAB IR (43 . RPMI-16405% 7555  WERRZE vhik . 0.25% 54K 1 I [ HycloneZy
Al 5 BRAEIMVEFBSIA AAUM UZEE AR 5 5 W54kl bt B B B PR AR BRITEA 777 6 5 TL-124 0058
F &M Abcam ™= iy 5 RITApS3 R TTREH TR F 184 W00 /], AR S AP FRIC 1L 2ET/N RIgC b st
BB E BT PR B i HARil R o = 43 Hr 4t
1.4 FENTESETERNRIEEN
1.4.1 JREFP 4

FAHHSV-1A9Y B TR WL SCHR[2], FTRUTE « H M B SR Ree Z AN MW IR BI85% LA -, LL0.1 MO
BRI, 79790% LA L 20 & A s BRAR AT ICEE AN, I AL mLAREEREAFI , -80 CORAF#S T 5 S TR &5
PR R AR O 5, H R T SR Rs oM 1 o BT
1.4.2  Western blotA il p537EMH1004/8% 5L 40 g (1) F ik

PI1 MOI MH1004/%J*HEK-293F T2 it , £57748 WG WAEAN I B, $2Bai i i 5 B30 wLkE Mt
1TSDS-PAGEHL K/ 1 5 I B E A% 2IPVDFEE L ; PVDFIR T1%Bis UM AW, 4 °Cid
;1 2008 B BT A ps3 i 2 e e &2 h, PBSTHRPESYR ; 1 = 4 000 B0 LU -4/ N IgGHh = IR E 1.5
h, PBSTHRVESYR ; ITA2 mL DAB (B8GR5, 4.

1.4.3 ELISAKMIL-127FMH1006/8 44 40 it it 2834

PA1 MOT MH1006/F 4 HEK-293F T4, 251 TG 51, 2. 3. 4 hifEANIE L3S A IITL- 125 &, #/E4L
P4 I8 Abcam IL-12 p40/p70 Human SimpleStep ELISA Kitfdi UL 4517547
1.5 NREGRAEPEER AR

6~ 7 MEPEBALB /o/INRBERLAT J64H , 735 - Mock CRTEAHIR) 2H . HSV-wtZH . MH10014 . MH10044H
MH100541 FIMH10062H , F2H10 H/NE ; K CT26 40 M 2 1x 10" M il /22Tt , iR G 2 LHEPE
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s APPSR ER RN B A M R B, LR RRERER , 0/ B, BEHPATIRA LT, #1109 2
Jitd /10034 PBSHEA T B R e 5 IEHIRIFR/INEL, WRE/INERUBGRE i oL
1.6  EZHoHSVHNEE R FN A 77 AT (8] B9 BE

Fr /N T R BAR IR B Z6~7 mm , BRI PN s R/ N— B0/ N (n=6) T e Segd se s ;
BRI BRI AL 2% 107 PFU/mL, WH100 wWLAR SR (Mock) I N2 s v ST, L2 B3k, [A]
b7 d, A3 AR (Length, L) FITEEE (Width, W), #BRARV =(L x W?) /20 FERRAREL, W/
SR I AR RN A AR ], 2R th 4 s /NS TR e F , B RIESREE G 5542 A4/ NG —E 1 T3
AR, AR SN KB NHES ).

1.7 HiFHR 12 3 45
SEEEAE DL B RREZE” (X £S5) Foow, fifi

JHGraphPad Prism 58 TthR46. 0.01< P < 0.05, a

0.001< P <0.01HIP <0.00153 5 WA %R . 2REE -

A2 St 0 T S e -— -

2 SLIGER
2.1 EAHSV- 1R 5% FE
HSV-wt . MH1001 . MH1005 . MH1004HIMH1006/3%

YuRsc 36 hif BT 531 x 108 PFULL . Western -
blot \MH 1004/8% 4 41l H kS ] 2455 kDalfip537E 14 1 Western blotA&ilIMH 10048 40 s p53%E
Jt, H AR A i A B 0 BRI (&1 1) . HE RS

MHI006/B G441, 2. 3. 4 WFIL-12M3RKT 0] . TAISIMHL004EANML , 240 AR YA H (B %t
A137.4449.67 pg-mL~"' . 77.34+6.94 pg-mL~"' . 83.39+ M), 3RS FhE
7.25 pgmL~1192.51+£14.41 pgmL~' ([l2), ¥EE S TXHRA (0.001< P <0.01), JE&Y2~4 i}, IL-125RK 5
H 1 hAgFRIAR (0.01< P <0.05), UEHIMHI006/B L AL hit IL-12 CHFR3RE , H2 WEkR -5 1.
2.2 FEHoHSVX/\ R AR AR - " "

OHSVANHI B HIRTACR ILIEI3. A7 6~18 diif , MH- :I 1 [
10062H /N BRI EE AR FR /N T-Mock4H (0.01< P <0.05) ,
Hr12 difMH100420 /)y BRI (BRI /N F-Mock2H
(0.01< P <0.05) . ¥&¥721 dJ7 , MH10064H /) BUHpg 4
FRNT 414.36+1 639.19 mm3 , % B E /N T MockH fifg
PRFL (7 682.9242 648.74 mm?) (P <0.001) ; MH1004
FIMH10052H /> B g (8 53531 42 820.69+2 539.35
mm3 12 127.314£2 017.02 mm?®, 5 E/NFMock4
(0.001< P <0.01) ; MH1006FIMH10052H /) s i 4
FF/NTMHL00141 (0.01< P <0.05) 3 B4k, MH1006 2 ELISA#MMH1006 B IL- 12 MR iE
ZH/INER PRI FRAE 3~ 21 dBRZAME/NTMHI0052H M- 3. «35520.01< P <0.05, %+3520.001< P <0.01
H10044 , (HICE 47 L.
2.3 REXEER

SoF &A1/ N EREEA TR, IR RN LBl 4. 389742 diF, MH1004 . MH1005FIMH1006747 7 20344 1 2/ BUME
W2, X341/ ERUIE A B T 22N T-Mock . HSV-wtHIMH10014H , H.MH10062H /) B8 (A FH8% /N T-MH1004H1
MH10054 ([E13) , FI3FoHSV- 1R RN/ NS T 45 A1, HMH10064M RO fefd:.
2.4 EHHSVI/INREFERF M

T/ NRUE AR R G B BR - JAIT42 di, MockMIHSV-wtZH & SET-3 5, AEFEZI50% , HMockZH AT
W/ANBATENREE | e ki . B84 ; MH1001AIMH10052H 45812 2, 4478 H66.67% ; MH1004FIMH100675
SPA/INRARWAET ., AEAF3 (100%) = THARR A (0.01< P <0.05) (&]5) .
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i) T S EE L My 84,5, HmS & HICP34.5i
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1M, FEAM A DORTEILE 28, PR e
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MH1004FIMH1006 , HoXJ 2 €0 2R 98 FI P 22 e ST I8 Ko N RS ARLREASE 10 L K% 445 i 0 I 2 B A P 34 LAY Wb 38 A TR 2
N, AT R T D BTSRRI R AR SC UM BRIR A IC P 7 /) B ZHHS V-1 A MH1005 LA
K MH1004FIMH 100698 PN VESHATT 45 79 B R A HR/INRL, 167721 )5 MH10064/)N BRUHR A TR /N T
HRAL, HATPHA/IN R PR AR B /N X BRAL (E13), JRY742 divt, sd¥A 1 /MR s ik (El4) .
INRAEAFREE R BN« MH1004FIMH10062H 7] 4E K285 g farfid /N R A A7, 42 dINIAEAERoN100% , B
FMock4 (50%) . HSV-wt£ (50% ) . MH10014H (66.67%) FIMH10052H (66.67%) ([&l5) 5 41PN/ g 41 21
NS AEAEIZE N R AR 2 S a2

MH1005 A MBRIRIX AN ICP4 7 A HSV-12044 , MIFR X EFEHS V-1 5L Ry 84. 5. TEIRAH G G S AR
(Latency Associated Transcripts, LATs) & il AHC 17 BRI K 1CPo I ICP4 VA KA BTGS2 0 1CP4 7. 7R
SCEIIMH10051E A 75 5 2Rk AR IR 2 I s s sy (&14) , H— 2 MH 10055 il 8 1 40% , ARSI 2
FIAIRFSE 2, MH1005L0 B2 28 A A7 3 R AUMH1004 FIMH1006 7544 Neuro-2a2 if136 i (3 B2 1735511 < 108
PFUPA B4, R CHMH1004FIMH1006/854 Rsc 4936 his A% EEIRIA S 1< 108 PFULL I, HAZ HlK 584
RIHSV-VRY , B0 P S T e 8Us e R R g 4. 58 5 MR 1CPo N 1C P 55 7 B R L R 25 P AIRHS V-
LR HIRETT, T MHL005[RIFINER TLAT , LATsI)ERE AT 7 — & B BE T TREHS V-1 090K, SR flis 2 i A 241
HOFEIRAS , IR EE TR e L an i b i 2l ge . 2 1opy 7= Wyl b it 2 , JEdiRid , Mikk
T2 DR ()RS BRI P I S AT SOk B R e g N, IR HE R 02, AR SCH N BR 10.P4 7/ MH 1005 AT
RES & T ORI SR RN, INZ MH1005# 28 BRI L A REACK, I AR R 2 I B OV ERIA.

R EOVHU MR , " HA SO E B A OV, Qi iE Rl pss . 3458 5% i 4 i A+
4 pSSEAPIIREER,, HAH TR CAT Zwrst . 35 T/ TG IRIFSE R, 2k pss (R8I
BB SS BRI T IRYT R0 R ELAE 5 2 RGP 200 5 PEaRiE | #Edkp o3 /K O R HE IR
FE I 2 A Ap I /N B AE AR 2 L AR SC MH 10044 E A ., JF A8 T 25 i/ N RAE AR (B15) , Hidiil
AR Z2 XA e A p 5.5 350 i M 58 I A6 gl A vp R #5 FE AR FH 22 . MIH 10048 YL 4 p 53 1 38 1R /K SF-BH (. 42
(L), HIg N SFHA YT I i i = 2R38 p 53 VR 19 AR, JF PRI 1R .

HAT, FAIEHEFROVIRIT RN R L, JEOVIFR G . HF Rk IL-1209OVE H T ZFp P
PRAYTIESE , RIKIL-1209 43 FE MHS V-1 TIRY 7 i /NR B W ARGE R34 | [0 1238 W] 5 e 4+
MR OVIRTTRCR , WNFRIKIL-12 RN IL- 705 I BEJE P S AT (/N ER RS AR 58 TR 20 SRIBIL-12F1 GM-
CSF1oHSVIRYT A ZR i /N BRI T A () A5 4, ZE T /N BURAFIE 3D 260 AR S SR - MH1006/8%
YLHEK-293F T L5 IL- 12385k - B 332 5 (K12), IL- 127K N 22k 5 1T LA 3 INF-~ 75 A4 Py B s S i
SN 227 B IR R IR BeRE 2 & NS M 1006 A A1 RE /E FHBE i 2 (1K13~5) .
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