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7}. RT-PCR (reverse transcriptase-polymerase chain reaction)
vl o] 23 IL-2 ¥ GM-CSF A x}e] wgd &l o
1}, DISC-LacZ, DISC-IL2 %= DISC-GMCSF vfj7] 4| & o]-8-3}+
SCCVII A 2529 fAA}; o]g] & o]= QI3 IL-2¢}
GM-CSF8] AA] SR i
7}. DISC-IL2¢} DISC-GMCSFE o] 83+ Fofm X1 (SCCVIVIL2,
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EodA] Bl FE I o
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IL-2 3 GM-CSF 7HXHE O|gAlIZ] HIst=HA
lZHAHIO|HAE O|SE HEHAM XS
TR =

AT TR HPAELGF 25 QA nlo]B AE WiNAZ 2o FARE o]y
AE AR 2lge] AEAQ A2 v mebd AR 8 kA Fell gl A
w3l Q2L AEYHlzA sFeAE AT Sl RS AdsE vlelEae
o8 FH7T o] 4H: glen, olF F slEHanbolglas thE ulo]g 2] u|a o
742 A& 7FA A oloh A B Ete Al 2R ohde) v Ed A Clgl e AlEeE &
HH o2 7S dogH, SFA T A E = A7k 1A o] Z vl $- 2, FHEE
e} vlolg| 2of| vl ated wip- Frh =7 ALY A7)71 A7) W Fell (150 Kb) f ke 3
A1) o] gl Aljte] At £ Aol = d2sintolz| 2o dufAl g YA F= B I
o] A 2HgH)E AHA| A7), FrAd 2 2.2 w3 = defective infectious single cycle herpes simplex
virus (DISC vto]2l 2)E AH4-35ith o] vlojglae 7|9 AR} Wi/l AZA 9 sl =0 A
vlole] 29 A4S 2E AYen, 43 WP 2 3l SFAEUAA 13] £d
of X B2 &2 #Aulole| 29 A AAFFA D AESAS aj AT gt o] )1 FH
Hlojzi Aotk E A+ AA, WAI(10,000 cGy)& ZAMSI £95H S 9 i, £
Axe] AL afZ Ad F9A E(SCCVIDe] Interleukin-2 (IL-2), =+ granulocyte
macrophage colony stimulating factor (GM-CSF)¢} 7t-& A 24 §AA}H-E, DISC ulolgj A&
AR g o) JAIA F, g2 A 2 e 2 o] =X A8 F
33, A, o)A RbE S-S UM T BolAolH, HYFHE Ad £F FH el
FARE A G 550 FHAE FAAQ AGAAE dolEF FA o 7B AFHAQL HY
ZA {4 23 AA, AA, FFRAE ANHLE g 74 A7) S
a3AQ W 2AH A7} o]9]F DISC vwle|AE Fod AF FAF F S Hdx
A e o] Wy g FFAE AHEGeH, & 2 ARE e 5 U A,
DISC ulol2] A W el = in vitro L in vivooll 5] SCCVII M| X 30 2 FARE o]g] A
Hor, o2 A A o W & e A, SEAHANA ST A 2 AF
A A E3}el] ¢le]A DISC-GMCSFE- o] 43} £efulx(SCCVI] GMCSF)¢] DISC-IL2E o]
23 FelA(SCCVIIL2) B} w9l A -3 ZH-E Hg o, 5 &of Wale uige
SCCVIIGMCSF @5 WAl &3}st o] 7k 9151ch A, Ft) DISC-GMCSF2] F-ol &
ol % AR JAEIAE HAdow, S HANRSAEY FIHE B

o]k} A3} 2 u|Fe], DISC vlole] A& o] 43 fAA A5, M A @& FUYAXT
o] S FARAHRY S 53 FHIFAA DA AA o FAZ 224, v[A Ao} 7] A
ZkEoto] 1 A7 Ald) AQlel FAY HYAEYGS] Q2 Eues $4E ¢
aleeel Azt

YA s o AGAERE, FAAA R, F9Al, DISC-rtel2] X, GM-CSF
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IL2 ¥ GM-CSF SEXHE 0|2AIZI RBH=ERIA
HZHAHIOIHAE 0|28 BTAZ Lo
SERAE

<Az &8 OH OE 3L
AN et o stz

2 M =i

L M =

74N 4 o AES HAA PEAY 6.6%F AR At o] T W REL AR s
B A A ZGFS A, BAY] ke WA 24 o]l A HE Mo, o
59 AEEE 30% W2 ol 2§ Holch(Vokes 5, 1993; Hoffman 5, 1998). u}
A dEde o, AN 2 A A B Yol ANAE 2 AEEE T A
| 2] o] AlFEHA 8TH I gler, ofge] 7|E £&H XBH ] dHel )
T Alx 2d e WHE A 24k gk fAHA A8 e e FAEA
= AREHLE fabY] 23] WA LAA 7= AEHLE, FAY HAFAHEGFA 9
FFAA AR, A FAA w2 A x2H FAAE o] 43 FA3F A mAEe] AY
el lod, ZIdE e A3 AFAEe] Rud i gltHClayman 5, 1996; O'Malley %,
1996, Myers 5, 1998).
o5 44 AR F WAAAAT WL, AT A2 $AA4E FYA
F b 242 ZRAEY 2AL AR FPAE AANA A2AEAE
W ESsled, $5% WAAAE AFATE PO, T4 SR oY o o
2 ZofA e B AF7 A xHY rHGolumbek 5, 1991; Cavallo %, 1993; Saito %,
1994; Colombo = Rodolfo, 1995; O’Malley %, 1996; Rodolfo %, 1996; Myers 5, 1998). ¥
IxAEA %’: £-3] interleukine-2 (IL-2), granulocyte macrophage colony stimulating factor
(GM-CSF) 52 At 2 A FT YT F2 AY A7t Bas 3 Jch(Dranoff 5,
1993; Porgador 5, 1993; Rosenberg 5, 1993; Vieweg &, 1993).

Yok Wiz BAE 2ARE FHRARSGIN SRHA FoTH B WA
& 2270 A1 28 22E $U4 A2 AAAZ, A=2ejelzs, ofulule)

U oMo o

-2 -



2l Ee o 7 2814 Wye] AlxFelA gt HE # 29 2ulolg AE FAHA A
2 AR g A7) %‘:‘J 3] Al Foln, o] 719 E‘rE A2 A visfA B
o} @ AL AU ek $A Bdste AT ozl vlEdAegls A E
AgAon e Yoo, S5 T FAsE Aol xm ol At g3, 3
£ o el wsle] ol B wR §0A) 2717 27] A Eel(S Kby sk A
Ape] o]a)of A|3gte] Hde AHEo] W rHGeller ¥ Federoff, 1991; Tung %, 1996; Karpoff
=, 1997).

2 ATE dzsovolelas udss Y4 FE FAAEDE AR,
Ao 7 Wy H defective infectious single cycle herpes simplex virus (DISC vlo]2j2)E &
Az A A2 A3 o] vlolelas dd 22 el g PAloz ke
AR Ao 1 EYA 55 AXe Fdse] FAEHY, 2 FEE(progeny)S FHdFH o]
AAE g Axe AaE 5 ve 53] AUrkMclean 7, 1994). ¢] vlol#{~E A
ol o]&stAE = e o], A phase T YA o] AAIAR vloA FaA o]
o] 2% ¢l 3(Boursnell 5 1997; Dilloo 5 1997), 7]&2] Wo] ko] 325 Anrlo]a] A vjs)
Al &2} (amplicon) HMEL/:EDP 71EA Q] HellA Aato] folr| wjFolrt.

£ dTe F4LE AA, WAA(10,000 cGy)& A EE5H S ¢ v, FFAE
o] YA 22 A FGFAHESCCVIDel IL-2, =& GM-CSF} 22 x4 Az}
&, DISC o] 2& WA 2 st o|glAZ] F F oA E(SCCVIDe] 194 Hexd 4
A H Hgzg A e] g S, A, o|¥A UE File FdAE 5
olFolw, HYFTHE A €F F FAF, Foid AT FF %‘-"o‘“ﬂiﬂl A3k skt
AHRE otgd A 71 E3ﬂrzq  HYx2A G 23S AAsH, AA, FFxA
S ARAH SR vHEof, Av]e] M Az ql Wz &AL o]3]s DISC Hie|#{ &~ &
Fohl A FAF F T He 2R Sl iy g FFFA Y AN E ZAFISEA
THAHLEE FAY AP YT oA "2 FAAE o] A7 DISC Hiolz| &
; He nA av.

[o

O

fujt
L
op
st
o
2
N
24
2
fu
)
N
X
olr
oX, ©

IL M2 3 9y
1. A3 S8

6 WA 8% <}# C3H/HelE 2] 3 (Jackson Laboratory, Bar Harbor, ME, USA)E, W3
o] gl Mg AN AL, 8~105F AL Aol AP A&t T =
48 SCCVII A EF-F o] 43ted Fulide &=, o] 222 FAHFHPA 43} o
+ FAR AESA A d94E Ad T4 Zdo|cO'Malley 5, 1997). A FE A
3} Memorial Sloan-Kettering Cancer Center2] Institutional Animal Care Committeeol] 2] 3}¢d
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<=
2. MIESF HiSF

SCCVII AMEF= E22 ok Hete] Seemano] A|F3i=l, ¢] A EFE C3HMHeIH 4
2] A T3] AP A Efo|ch ANEFY FPLNEHE FsA7]7] Yl AxF
FARTE FAE FFE FUAA F BFE A FFE HE s, ZeAobA)
(collagenase) 2. EAE-3] A7 F A TS st ALt wiAE 10% 49 wHo} &
A (FCS)e] 3§ % MEM (minimal essential media) W] 2] 2 A}-8-3}¢] o9, 37°C, 5% CO, &7
aoll, 1 23] ANefF 3191, 33] A F@3)ollA] 123] AhulF(P12) Ato]2] A EE
AH-g-3si T

3. DISC HIO|ZA OiHR|IQ MM

HSV-2 strain HG52% glycoprotein H(gH)-deleted HSV-2 u}o]2| A(DISC)E ¥&]3}o], gHE
A} 43 8}= monkey kidney cell®] &34l Vero A EF(CR1)AA] 21471 t}8 IL-2 Y mGM-
CSFHA2}HE PIMR3 w7/ A& o] £3}e] HSV-2 strain HG522) gH -2} 2o 4+e)3tsd
t}(Boursnell 5, 1997). 441 ¥ IL-2 &=+ GM-CSF #-AH 2l CMV early promotors®] =4 3}
off M E 39 cHDISCIL2, DISC-GMCSF). ulo]el A 2] A eksli= CR1 A ZFo|| A2
E2t323 A <9 (plaque forming unit (pfu))ol] A 3} A 3P3}e] on, ALE8-F o 7}x] —80°C
o] Bslgc)

4. AlEE &lE

7t. RT-PCR (reverse transcriptase-polymerase chain reaction) {0 2|8t IL-2 9
GM-CSF #&Ate| WE &ol

DISC-GMCSF % DISC-IL2¢ 7+ ¥ SCCVII 4| E(SCCVI/GMCSF, SCCVIIL2)¢l| A
GM-CSF 9 IL-2 §AA7} S A& &3] 935k, GM-CSF} IL-2 A A}el] gk
RT-PCRE A]33lgct. 5% 1067]]94 SCCVII/GMCSF % SCCVIIL2 A X944 Rneasy
(QIAGEN®) kit& o]&3}e] RNAZ £a3lgdc) Oligo-dT primers®} Superscript I RT
enzyme (GIBCO/BRL)E ©]-8-3}¢], First-sttand cDNAE SH5%it}. cDNAS)| ol Q1 &% =
23 RNAE A|A 7] ¢sle], RNase 2] & 3}ich RT-PCR ¥H-$-9] oA diR2Fo =2 6-
acting A}-&-3tgdch. B-actin®] A A WS #Fqldlr] ¢3] Al4E sense®} antisense
primers+= t}-&-3} Zrr}. sense; 5° CTACAATGAGCTGCGTGTGG 3°, antisense; 5° AAGGA-
AGGCTGGAAGAGTGC 3. PCR ¥h-2-2 Perkin-Elmer® Gene Amp PCR System 9600358 A}
£-3}0d, 94°Col| ] 453, 55°Cel|A] 45%, 18] 3 72°Coll A 4525 1 cycleZ 35 cycles& A] 3}
&}93t}. RT-PCR uF-&-of &3] A1 ¥l cDNA AHE9] = 7]+ 528 bpe|r}. IL-2 -3 2}2] sense

— 4 —



¢} antisense primers $7]1¥0d A1+ o3} 22t} sense; 5 AACTGGAGCATTTACTGCTG 3,
antisense; 5° GTGTTGAGATGATGCTTTGAC 3’ =3} ¢-DNAE o]4L-3}le] B-actindg} 2H-&
Z7Ao| 4 PCR uhgg Algdslgi, AAE cDNAAES =7|E 357 bpolth. GM-CSFe
sense®} antisense primers®] H7|wld $AE= oS Zo} sense; 5 CCCATCACTGTC-
ACCCGGCCTTGG 3°, antisense; 5° GTCCGTTTCCGGAGTTGGGGGGC 3°. PCR ul-&-&
72°Col| A 90%, 94°CeljA] 45%, 18] 3 60°Col|A] 4525 1 cycle® 35 cyclesS A]3J3}gdch
A% GM-CSF DNAALE 9] =7]+= 279 bpejo}. Zh2he] PCR A E5-2 1.5% agarous gel
oA #7]°d- 53Rt

L}. DISC-LacZ, DISC-IL2 %! DISC-GMCSF 0§74 | 0|28t SCCVII MEF22| fH

X ojgl ¥ olz elst IL-29t GM-CSFe| 44 &3

SCCVII murine squamous cell carcinoma cellsE nleto] HHYg 67§12 &) (Costar Cor-
poration, Cambridge, Mass. USA)ell & £7]% 1x10519 Az Uxg sy} 1247
F 99 AZE A0 2Rl wet o3} 2o 372 gtk Al 1 W
AP S FAREA] 9 F, Al 27 5,000 cGy ZAME, Al 372 10,000 cGyE ZAMF Fo&
UrEsich WA 2ARE 2 BoldlA A E A AR, AAEEAE A A (PBS)E A H
39l o], o]3F DISC-LacZ, DISC-IL2, ¥ DISC-GMCSF w7/} 4] 5& 7193225 (MO)) 0, 1,
5,10, 2022 1 mle} wjx]§-Hell Fr|ste] 7k &r]el Pich FA FAA] LacZ 22}
£ o947 DISCHacZZ 247 §¢ HAAL AZEL ARAF, 4% Foll 1% gl
taraldehyde 2 1A A1715}e] X-gal (5-bromo-4-chloro-3indolyl- 3-D-galactopyranoside; Fisher
Scientific, Fair Lawn, NJ, USA) 2-alo] 247} wjo}, A stgdct 3o H8A4S &4 57
deted, 4 A4R AL W &S TALNHT 33 2HSHT) DISCI2 i
DISC-GMCSFE 7} A1 7] Al 252 2417t & 24748] £7]60| 4 w2 & A|A F, PBSE 33
ARG, 2 mel A8 Yaich 24417 Wb A L A2 sted 22122 (300 g
X6 min) ¥ GM-CSF ¥ IL-2 AAJ3}F& enzyme linked immunosorbent assay (ELISA)(R&D
Systems®, Minneapolis, MN, USA)E o]&-3}o] Akslsige}. nE AL zhzte] A4
we} 23] 33 A dsheleh

5. 58 A

7}. DISC-IL22} DISC-GMCSFE 0|28 Z2ujAI(SCCVII/IL2, SCCVII/GMCSF) §£04
¥ 39 MM SLMESCCVID) F0{A| Etan
8~10F <13 ¢] C3H/He] miceE T2 & 20vt2]¥ 578 F22 573 oH(N=20/group).
Z7+e) AgFE Al 1A HE2T): Q4GSR A G PBS)E WA X837 2, Al 27
(A2 AET): WA ZAFE SCCVII Al 22 wAl x| 83 F#(SCCVID), A 37 wkAtAd ZA}
% DISC-IL22 7} A7) SCCVII A2 wlA]l % 85& F(SCCVIVIL2), A 47 BRI ZA}

— 5 —



% DISC-GMCSFZ 7} A7) SCCVII A2 WAl x| g3 F(SCCVI) GMCSF), A| 52 1}
b ZAFE DISCIL22 713 A1Z] SCCVI A E9} wAlAl ZALE DISC-GMCSFE 7Hed 4]
7l SCCVII A& ¥ §3ste] WAl X 83 F(SCCVIYGMCSF+IL2) .2 F-83}5ic).

A 72 FFA Eo vFAFA(10,000 cGy) S A3l £9%53 S ¢l ¥ DISCIL2 =&
DISC-GMCSF u}o| g} A& o] 43}e] IL-2 = GM-CSF-HAAE F oA E(SCCVID ©] 3]
A 71 t}&(SCCVINIL2, SCCVIGMCSF), 1 X 10°7]2] M EE 50 plo] Hgolo gz Zopuma
& e, 24 AL 35 AYTEY S el WA F4b ) 0w Bz Ee

22 el g & Al Al AgAld g Fosl, o E 3 T2 dAl A eE 24}
T FHAE FHAAX1009) AEE 50 ph)E TSt Axe] PadzAbe TosE
o]4-3le] 10,000 ¢cGy FA}sIgiomw, o]% DISCIL2 %% DISC-GMCSFd| 7 gZFE%
(multiplicity of infection) 1022 2A)17t xZFA]A, 4°C, 300X g2 68 HAl R F Al=de
AAs= HA S 33 vbE3lo], vlolg 2 E A AT F WA o2 AMgslch WAL Hx
v}H| 2 (pentobarbital, 50 mg/kg)S B7F vt 3 F-& Algslg o, vix]e WAl A& |
Fd He o 39 wjokd 1310709 4148 SCCVIA S FF 412 918 detz &
ofstolct. 1579l 33 tAL R APFEL] o A 2 AN T4 2718 A2 =
At ed, Foo FH= BT A A4S WA Aol E FAF ‘aglstz of7]0)
Zzto] He &9 U EE et 313S ) 43 7ab2 02 AXEtY 2 skt Aly] A
BT F 7129 ¥4Y F%A FPNZ DISCHlo| 228 A FJA), FFEFE Do}
B7] 98t b EoF A Held & AA s

(3]

1T

L}. *'Chromium {2|8 0|83 T-AETFQ FSYMESMAIE

A7) 7)1egt 2oFMAlFd| A vlx|E WA BE 23 Fol|, dFe A4 vALE HE
atgich. PBSE A HF A 2EWS ol &3t v|AAZE Easirt. A+ &3 AF4
dog HYTE 4347 5, RPMI-1640 v 2] & o] &-3le] 33] A Mg} 2x 10749 o]
A E(T-PEZF)E 3x10°719] 10,000 cGyE ZAFgH SCCVIL Eof A 9} E5131e] T-25
F&71el ol wiekstsict. 24417 ¥ A IL-2 (10Units/ml)E A 7Fsbe] 5A7F whofslsd
o} 22 AA% Sx 10708 FSAEE 100 xci *'Croll 1A]7F B¢ = AH wloF3, u)
oFB(96-well) o]8-3}od, vjoksl v AN EL} 1:12.5,1:25,1:50,1: 10003 4Jo] B3
2 1047k weFsleich. v ok (96-well plates)S A1 H-2](200 g <30 sec) ¥ Skatron A= 2
Azl AHF y-counterZ *'Chromium 35 A stgich

C}. DISC-GMCSFE U =X F0iA| &et &1}
8~10F 13 2] 25~30 g Ato]o} C3H/Hel F & AMS-3lch A¥ FE2 45 SujHdl 1
x 1087l (vol.=50 u1)®] SCCVII A 2 & 3515 Asgich 59 & 2o APEEA &

- 6 —



o
O

Ho} o] 05 ecm AE AAsAS o T4 HA S Holst 04~06 cm Aol F
AW ste, 292 12vie]4 3722 gl Al 17(A HE2T): 4] 4]
A BF, A 272 EF): 922)3H70°C x5 min) DISC- GMCSF 1X 10" pfu® 2| &
& &, A 37 DISC-GMCSF 1x 107 pfug | 23t F(vol.=50 ph)o 2 FE3gr}. 7+ Fol
u}e} Adelaldd:, o e]gk DISC-GMCSF, i DISC-GMCSFE 29 7HA 0.2 33] Zojy
FAbelgn). 15U 33) kAo 2 AYFEL] £ A4 2 AE F49 A7 FelA
dFH W o] AR FA

u2 wd
4 o to

2} SYXZ|LYS| GM-CSF Ajat
C3H/HeJ #]9) Zu o] 1x10°7]1¢] SCCVII A Z& 53} FAlste] FAH Ff Ho&
o] Zo]7} 05~1 cm Ape]]l FEE FAE thf3 Zo| 3T 22 UFHr} (n=6/group).
A 1A H2E): A de A 8T, Al 2TH2 HETD): A-HIHT0°CXS
min) DISC-GMCSF 1x 107 pfu® % 8% F, 4] 32: DISC-GMCSF 1x 10 pfuz 2] 83 Z.
7+ o w2} A2)A9d4, QA 23 DISC-GMCSF, E& DISC-GMCSEE Fokyl FA18
24717}, 48417k & T2A 7k Zp Tl A FFE AFHFt] 1 mlo] G FAE U1 H, &
27 1}o] %] (PowerGen 125, Fisher scientific®) & A}-&-3}e] 228 #43} 3t} o] 7L 3
1

8

g2 687 A EYd F, A3FAE AHsle] g8} 80°Col R F ELISA Wy
(cat#MGMO0, R&D systems® Minneapolis, MN)-&- ©]43}s ZAu] GM-CSF 44t =&
27 3l5io}.

of. ZYXE|LY CD4, CDS, CD11C U CD45R UM MEo| AR

C3H/He] #9] ZulF-ol 1x10°49) SCCVII A EF 73} FAlste] D F& A=
o] Zol7} 05~1 cm Aol FES FAAR b3} Zo] 3722 ¢l thn=3/group).
A 1A AE2E): QAarsFAeAde 8T, A 27AH 2z A HITCXS
min) DISC-GMCSF 1x 10’ pfu® X &% 7, Al 32: DISC-GMCSF 1x 10’ pfuz ] &3 Z.
7+ Fol| ahe} A2)A 4, 92 2)g DISC-GMCSF, ®+ DISC-GMCSFE 24 7H4 2.2 33
ZFou FAlsldch vhA T X8 F 7dA FokE HEd, FFEAY JeE H=Z 9
AxED AL g} 2o] BAsth A FkxAs AA 27 o] FepAGA
(collagenase, 0.1%)E 37°Cell 4] 4587t 2] F oAbk EA2] A 4+(PBS)E A H g o}
1<10°70¢] M 2% A3t T=joldall F(polystylene tube)oll F thA] PBSS} 4o 14
22](300 gx 63)3ted 33] A|Hslgch Al£E FICT =+ PE7} $#¢{9l+& anti-murine CD-4
[Pharmigen, San Diego, CA. USA] (1 : 100), anti-murine CD-8 [Pharmigen, San Diego, CA.
USA] (1 : 100), anti-murine CD-11C [Pharmigen, San Diego, CA. USA] (1 : 100), ¥ anti-
murine CD-45R [Pharmigen, San Diego, CA. USA] (1 : 100) &+ &9} 42 ¥ 4°Coll Ao 30

- 7 -



271 wiokslelct. PBS9} Ao} HAIE2](300 g x 65)5te] 33) A HF ol ek 8 ol (sodium
azaid buffer) 400 plej| 4o} FACScan (Becton Dickinson, San Jose, CA. USA)S o] &-3}o, =
T AZet AZ F220718 AT 104 G AETE Hsh FUF2AY CD4, CD8,
CD1IC ¥ CD45R 44 AZ9 v|&& M3t

6. SHEH 24

EE ARx BI#F standard error2 EA|EIch GroupEZre] Hlae diAbel oie}
two-tailed students t-test, reapted measured ANOVA test, logrank testZ o|-§-3}e] EA 34 A

z¢ ssin

10 | o}

1. DISC-LacZ, DISC-IL2 %! DISC-GMCSF 07} %|® 0|2% SCCVII MIZF 29| A
X} ol U 0|2 QI8 IL-29} GM-CSFQ| mRNA Wain CHUZEIOl MM &F

DISC-IL2 % DISC-GMCSFE SCCVII A| 250 nick7] qtelld 247 B9t =2 A)A 7}
A& FUg F, 24X/ 70F o mRNA 9 el o] Wy A sigo)

SCCVIIL2¢} SCCVII/GMCSFoljA] &= A 274l B-acting} 37|, IL-2 =& GM-CSF
mRNAE #a& & gloy, dxFME IL2 £ GM-CSF] mRNAL: w3l 57| ekaojr}
(Fig. 1). dvh} B2 SFA Z oA DISC vlelg] 2] 7Hdat A fAA ADo] o] F1%
=718 golrn ] ) FAAF §AAFQ LacZ SR AFE ©]3]3F DISC-LacZE SCCVII A X
o 2417t 2EA17] F 2447 wiFsle] X-gal G4E AT A, FEFEE 10 MOI=

528bp

2790p

Fig. 1. RT-PCR result of IL-2 (A) and GM-CSF (B). RT-PCR of SCCVII/IL2 or SCCVII/GMCSF
demonstrated the presence of mRNA encoding A-actin, IL-2, or A-actin, GM-CSF, while non-
transfected cells contained S-actin mRNA, but not IL-2 or GM-CSF. The expected fragment size
for IL-2 is 357 base pairs (bp), while the expected GM-CSF fragment size is 279 bp.
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SCCVIi, MOI=0, X-gal Stain SCCVII, MOI=10, X-gal Stain

Fig. 2. X-gal stain of DISC-LacZ transfected SCCVII. Efficient DISC virus transduction in SCCVII cells in vitro
using a recombinant vector containing the A-galactosidase gene (DISC-LacZ). Gene expression is depicted by
a dense blue staining 24 hr after transduction when exposed to X-gal stain. (A), control cells (MOI=0) with no
positive staining. (B), transduced cells showing 90% positive staining.

A B

1 Control 1 Control
7500 5,000cGy
£ 10,000¢Gy

10000 + 5,000cGy
£2271 10,000cGy

7500 A
5000

5000 A

2500 -+
2500 A

IL-2 (pg/1X10scells/24hr)
GM-CSF (pg/1X106cells/24hr)

10 20

MOI MOI
Fig. 3. IL-2 and GM-CSF production in SCCVII/IL2 and SCCVII/GMCSF. IL-2 (A) and GM-CSF (B) production
by SCCVII modified by DISC-IL2 and DISC-GMCSF respectively. Detection was by ELISA 24 hours after
transduction. No GMCSF or IL-2 was produced by SCCVII cells prior to DISC-GMCSF, or DISC-IL2 infection.
Of particular interest was the observation that cells irradiated at different doses (5,000 cGy, 10,000 cGy) secreted
levels of GM-CSF or IL-2 that were comparable to nonirradiated cells. All data are expressed as means = standard
error of the mean.

10

nN

0

10)o) 4] 90+7.9%2] A E7} kA w2 WSl th(Fig. 2). WA S 5,000 cGy ¥ 10,000 cGy
ZAR Al FA % 247t 85+6.8%, 83+102%2) A E7} A ub-E-& Wof, HIALA ZA} o
0 3 24 BAdle] £5AL 42D D FAA A0 ol Folde B £
gJ2lt}. DISC-GMCSF =% DISC-IL2 ulo]lai AE ZrgdFEE |, 5, 10, 2002 A4EE A|A
Jbotel sl eobalel AAFE ELISA £4 WHRED Sysem Sz ST A3, Lok



2,000 pgellA] 8,500 pg7}x], GM-CSF+= 1,800 pgoll 4] 6,500 pg7l*] 234 =] ¢ic}. DISC n}o]
g el o3 fAdate] olgie] defutA] ¢ d=T SCCVI A £Fol| 4 & IL-21+ GM-CSF
°] mRNAS} whjal o] Whalo] A== dgich Er7|&atgt A& DISC-mGMCSF ®=+&
DISC-IL2 nlo)} 28 ZAFHEES 1, 5, 10, 202 W3} 7]AA 5,000 Gy} 10,000 cGy 2
WAL ZAFEE SCCVIL A 25¢ A7) A}, WhAbAd-& FALSHA] ok A 29} vz 3)
72 B1&g A= GM-CSF =+ IL-27} AAES FAE 5 U thFg. 3).

2. DISC-IL29} DISC-GMCSFE 0|23 Z2Al(SCCVII/IL2, SCCVII/GMCSF) £04
Z &9 MM BSYMESCCVID) F0HA| &gt 51}

DISC-IL29} DISC-GMCSF H}o]2] A5 o] 43 Fof WAlS =oj FolA] 2Ju)gle &
oF &7 2 FHEAEES BAY F YAHP<O00N(Fig. 4. £ o5 iE*‘MI 9101
= FF A 9A Eﬁri B2 =+ AP <00D(Fig. 5). HET FAMEE
(10,000 cGy) FHAEE T8 T AP g5t F9% *J%’r%% UP -’rLaJr T4
Egolyt Ege AH cr}xﬂ Aol gle} elrt ¢tk SCCVIVIL2, SCCVIIGMCSF,
SCCVII/IL2 +SCCVIGMCSF®] A 7}A] Zop#lxl x| &F % SCCVIYGMCSF$} SCCVIY/
IL2+SCCVI/GMCSF2. 2 ¥4l x| &3 X 7o SCCVIIL22.2 WAl A ag Frl ou
e A FHAEE 2 Y A EFE 2YHP<005). 2y sCevy
GMCSF$} SCCVI/L2 +SCCVIGMCSFE Al x| 88 2 8F Abol& by of e} 2w Ay

I

iﬁ ofN

r2,
o
O
>
-
3:
_I_,

¢

—#- pgs
- —— rr.SCCVII
= -¥--SCCVIIIL2
g -8+ SCCVIIGMCSF
2 --0--- SCCVIIGMCSF+IL2
@ P<0.001
[ )]
o
< =)
o
E
3
=

1

15 20

Days

Fig. 4. Effect of vaccination with SCCVII trasduced with various DISC viral
constructs on tumor-free survival in a C3H/HeJ syngeneic tumor model.
Tumor free survival of mice treated with SCCVII/GMCSF or SCCVIY/
GMCSF+1L2 was significantly greater than mice treated with SCCVII/IL2
(p<0.03, Logrank test) (p <0.001: GMCSF vs PBS or Irr.SCCVII, p<0.001:
GMCSF+IL2 vs PBS or Irr.SCCVI, Logrank test, Day O=date of first
tumor development in PBS treated group).
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Fig. 5. Tumor suppression effect of DISC virus vaccination in C3H/HeJ syn-
geneic tumor model. Box plots demonstrating the effect of vaccination with
SCCVII modified with various DISC virus constructs. Data are tumor size at
day 21 after tumor inoculation in C3H/HeJ mice (A and B). P<0.01 each
treated group versus PBS or irradiated SCC controls. Among the multiple
immunomodulatory transgene vaccination groups, combinations that included
GMCSF showed the greatest anti-tumor protection (P < 0.05: GMCSF groups
vs IL2 group). All data are expressed as mean:tstandard error of mean.

E& 4 AA AA &7 glo] ztolst g th(Table 1). @ebA] Al F7-9 FFHal Fol
4] SCCVIJGMCSE7} 714 g3 el EoF wiale] i)

3. *'Chromium {28 0|23 T-ZIZ7Q 50|15 SSAMESMAIE
=7 2 SCCVIJIL2 X 8.7 B]3] DISC-GMCSFE ©|8-3tf 2tE FopfAl(SCCVIY



Table 1. Comparisons of tumor free survival and tumor suppression effect between vaccination groups

PBS Ir.SCCVII SCCVINIL2 SCCVI/GMCSF SCCVIJGMCSF+IL2

PBS NA NS #* #* #*
Irr. SCCVIL NA #* #* #*
SCCVII/IL2 NA #* #*
SCCVII/GMCSF NA NS
SCCVI/GMCSF+1L2 NA

1. PBS: Phosphate buffered saline

2. Irr. SCCVIL: Irradiated SCC VII cells (10,000 cGy)

3. SCCVIIL2: Irradiated and DISC-IL2 transfected SCC VII cells

4. SCCVII/GMCSF: Irradiated and DISC-GMCSF transfected SCC VII cells

{Tumor free survival comparison: Logrank test. #: P<0.05. Tumor growth suppression comparison: From D14
to D21, Repeated measured ANOVA and Tukey multiple comparison test, *: P<0.05. NA: not applicable, NS:
not significant)

—a— PBS —8— SCCVI/GMCSF
70 -~ ImScevi —o— SCCVI/GMCSF+L2
—&— SCCVII/IL2 -
o 60
5
S 50
L=
(&)
2 40t
w
[o]
2 30T
8
s 20
10 —S
0 1 |
0 25 50 75 100

Effector/Target Ratio

Fig. 6. Splenocyte tumoricidal activity against SCCVII target. Splenocyte
from animals pre-treated with irradiated tumor exposed to DISC-GMCSF
showed effective cell lysis response.

GMCSF) o2 x| g3t 79 u|AA LA olv|gls Eo|A ZokAxE A S
9l thp <0.01). L&} SCCVI/GMCSF$} SCCVI/IL2 +SCCVIGMCSF X 27 71ol|
AR ] BolA FoAHE A FH o]zl HAciFig. 6).
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4. DISC-GMCSFEB Z%U(in vivo) T E0A| &2 &1}

Zo WAl AYA 74 $3F B} Holyd DISC-GMCSFE B2 2, 7129 3§49
ZoFol 4] ZF) 2 DISC-GMCSFE A4 $44), got &3}+2 olr gich. DISC-GMCSFS
T T4 Tl dz2gd AHPILE T Toldh, dA st w BT
DISC-GMCSFE $o& 1t} 9vlole £ A% oA 23} A THP <0.001)(Fig. 7).

N

A 4000 —
2 3000 -
£
Q
£
2 2000
> * #
,g_ i
£ 1000 -
0
PBS Ht.DISC-GMCSF  DISC-GMCSF

PBS HEAT DISC-GMCSF
DISC-GMCSF

Fig. 7. Effect of DISC-GMCSF injection on established syngeneic tumor
model. 14 days after last DISC-GMCSF injection (*: P<0.001) (A and B).
The greatest inhibition of tumor growth was seen in the DISC-GMCSF
treated group (P < 0.001). In contrast to this, heat inactivated DISC-GMCSF
showed no significant tumor suppression effect. All data are expressed as
means *standard error of the mean.
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Fig. 8. In Vivo GM-SCF concentration after intra-tumoral DISC-GMCSF
injection. The group which underwent the 5 106 pfu DISC-GMCSF intra-
tumoral injection had significant concentration levels, which exceeded 4,500
pg per 0.5 gram of tumor tissue, but the production is decreased markedly
as following the times.

5. ZYXZLH GM-CSFQ| At

Aejxld e & 9A 8§ DISC-GMCSFE Fofu A3 Fo3 A3 FEx+ 50 pg
vlake] ww|dF oFe] GM-CSFute] AJAk¥l ulw, DISC-GMCSF (1x 107 pfu)E Fopu %o
T AP LA FoiF 24A 7t FFxA 0.5g% 4,500 pge] GM-CSF7} AAd=gich 8
A7k A 7ko] Aol uhet Fofx A oA 2] GM-CSF A4k 7FAs e, 7247} F ol = DISC-
GMCSF ulole]x R4 $F208 He]F chFig. 8).
6. ZAXXE|LH CD4, CDS, CD11C % CD45R M NZEO| =&

Zokz A CD8 oFA A E2 H|8 % DISC-GMCSF%of Fol| 4] 5.56+1.66%% AJe]A]d
= w& 938§ DISC-GMCSFE o3 F(27 1.33+0.87%, 2.33+1.09%)9l] H] 3l ¢
v}l Al Z7}= ¢ thP <0.05)(Fig. 9). =3 CD4 ¢4 P72l u]§ % DISC-GMCSF5-o 7
oA 2057+197%8 AAG4E T3 H2F9.96+5.87%)d vls &ulgles 2718

B G HP <0.05)(Fig. 9, 10). CD11C%} CD45R oA A £2] #]-& X DISC-GMCSFHo] 9|4
Al A4 = 92l 3 DISC-GMCSFE T & ol vl 718t o EAEA on|
= s chFig. 9).
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Fig. 9. FACS analysis for tumor infiltrating CD8+ (A), CD4+ (B), CD11C+ (C), and CD45R+ (D) lympho-
cytes from mice intratumorally inoculated with PBS, heat inactivated DISC-GMCSF or DISC-GMCSF. Treatment
of DISC-GMCSF resulted in a significant elevation in the percent of CD8 positive cells in the tumors in comparison
to PBS or heat inactivated DISC-GMCSF treated group (P < 0.05). There was also a significant elevation of the
percent of CD4 positive cells in comparison to PBS treated group (P <0.05). All data are expressed as means+
standard error of the mean (*: P<0.05 Control vs DISC-GMCSF, #: P<0.05 Heat DISC-GMCSF vs DISC-
GMCSF).

53, 59 AEEo] 30% PINOE TA AUHA % gefolch ofge 7122 AaYE
e AR F 4, A% L Qstael 5& e A7 HoBT 9 AH Zwe4
g, e 3 ARG o] 27FHrhVokes 5, 1999).

Clayman §°] F4A] FA2k! p5S3 FAAE ol ieule]z 2ol 0]4) A7)
FARA FoFe X B5AHE Bud old, 2 FAFYHAAILY Q2L A B H
olglaf FAA A WAMEZG AR A7 AFA A4FS oy AT7EHI 9lon,
2 A3E B3 ¢ cHClayman 5, 1996). X|F712] 1% FA# A 2A4E =24
M2 FEEh AR EE Fokd dHE HGuE 3T AHLE, °]Xﬂ77}7<1 2y
" A 2 B2A=e] Fukg o)A Ax|Fa gleH, g2 FSHE 3= KAHAE
A AL in vivod 3}, 4 AF 31 wjkdeldA e FARE o °d A7 F

L -lOi'
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Fig. 10. Tumor infiltrating CD8 + lymphocyte subsets (A) and CD4 + lym-
phocyte subsets (B) determined by FACS analysis. This diagram is repre-
sentative of data from animals, with mean percentages.

el

Al Fel sk ex vivorldol Slrh 2 A2 FEAA FAAE ol 83t W, Ao
dhgatel AEZEAS ALY & e AR 24, $dA g TS 4
S E L] ZHA Eo) o)A 7= wh, Wl 8-S 2 A wale At
Y 5ol sdthRoss 5 1996).

d

Flrrd e ndd

BN
S

Coleyoll 93] ©Eo] FoFo] E3lE 7l vl By & o|A7t7] B §Fof WY
gxjo] A==y BEE we AAE HolR FIpvh et 2 A& FoFido]
EAEA oty B A FFoF &S RSk FsiMea At (van
Pel % Boon, 1982; Blankenstein, 1994; Scott & Cebon, 1997), wetd FEgasE oL 5
o]7] A8ll, FAAF A BAHEF F Fokoll g WIuL-S-& s 7= A7rt B3] Pt
A3 gl

EAQ fAA A5dHY shte FHAR HEE Foals o] 43t
Prehn} Maino] #& ¥ y3lgl+=d 2 /g “1"35'] FoFo] AAF FA
Folaidl, Fofo] Aot o] A H i Y o} (immunoprophylaxis)S ] 53t
9t} (Prehn 2 Main, 1957). £of WAl& 9HE7) H%H/H—L—‘— Zoko] 3}elo| HYR3F}y] of
ZoFAE 2FF, FSAHEY FHelo)x, o4 ahl(heat-shock proteins) 52 FHUOR o]

o}n}.l
o



2312l AT/ AR Aouh, o)A Tk G AAE ok FHHA G Aefe]
HBerd 1999 ohEel £E) FFUAL W A4 FREAAYIL felgez A
S -84l oAtk D4e] Atk Wekd AN WS 2YHE £ 34

BF AT Uk A FFENOE BAE oL el A2 £ AFAAE A}
ZFFEALRYE AEE Pelohn, YAE 2l Eobel FUHL 44D A, A
o $AFHS gl FPUALS FEUT olFo TE FPuAe WA AFE ¢S 7

#317] $1a L2 4 GM-CSE #8748 2t DISC nloleiag Zopaialel AA o
WA AAAA 928 BAE Hlsl @ F 99 1S BAsch

fAM o2 WY SPHAY £)H TAL 83 2ok 2A, 092 FHAe] o8}
of, Aol Esbals Be WY2Y BAo] FRATAA HulHmE, 2R FF FUH
AT AANA EBHY FEE 4N £ Yow, BA, A4 Fad 22 s
of, Ao 27112 AAA EE FaA A4 oA BARE F& W] L FA4EE v
T 9, AR, B92AFLE Aol Yot T TFYL2A, CD4 TIZF

o] F2b4-S Al 4 glvi(van Pel = Boon, 1982; Rosenberg %, 1992; Pardoll, 1993;
Gilboa, 1994; Rosenthal %, 1994; Tepper ¥ Mule, 1994; Gilboa 5, 1996; Rosenthal %, 1997,
Schmid: 5, 1997). #AAALE 0|48 FPYAS] T34 FAL F FTPAAREL 3
A7 2, Fodol R A%AQ Bl E 2o e Aok & Adel o] 47 Aol E
7halal IL-23} GM-CSFi= o2 A7olA #F a3y} 5 igzdedeld Gan-
sbacher %, 1990; Dranoff %, 1993; Porgador 5-, 1993; Rosenberg 5, 1992). IL-2:= CD4 H =
Fol|A] EHlE FH AR, F 7152 CD4, CD8 Y ZF-E 2535 B4 314
7iv, AEEA T-PEFo] vhgg 93K 07 F538+ Ziojrth(Fenton 5, 1996). GM-
CSF= 3= A2 AR 71%5-& dA A7, AXAEY E7) 4 E(dendritic cell) 5
FAAG Ao FoxAALYA] EHE 7 8AlZIch(Fearon 5, 1990; Bammerji 5,
1994; Fragerberg, 1996).

T 7FA] Abel EFRQl BF dEofF W] oA &, Fode] felEH ddA=E Al
) FUAE 43 F 4L AR T YRAZ o)F TPANEY FU4L AL T
g7 A AT ol HZ E AZE N2 & AFANE 7 Alo)
Eslle) ABEHE ot w7 WEE ALY o 4sET} dEAE DR
c}.

A g A3} DISC vlolg|Ax o] & Al EFIQl AAE A&AH 0T FofA Lo A3l
o, 0|2 Q% FFYETNE FAY 5 9t o]z A= DISC vielzi2r} JA4HA
o2 359 e FAAADHAAZA Y sbe S AT T FFA R A4

& ook 7FeA & AlAEE T 2714 AFE A A B o] Yt FAAE
X* Adste A RE qtie] vlelglag o] &3t o]F ofdule]e] 2} HERN}

o\



olgl2r7t 4% WINAR ol o]&He| §toy, ofdkulelg) iy EEL] SF7} o
vlolz] 2ol tisle] WHA-E Ay 9lor HEEA ule]zg 29 Foji] dgA o Ql3le
A EA o] EEA] 0] oAtk ©Ao] gl v (Rainov F, 1999), HEZulolg A B
deo] dojut= AEoTt Fhde] dojtunzR, FoFlAlal zFo] WAL ZALE $95Y
o] AAH AHEAMe AR viAets B cH(Matsubara S, 1996; Simons %
Mikhak, 1998). 3 $5& Wy 3l& d2santolglas FARAGA Ee A A
2 A2 Be FHE /AR Qlgo] 2= gichCarew S, 1998). 8 23| Aufo]a] A
= AAA LR AR xAd 284 e) e, A= AFA AR AR X B AH4-E
=2 71915 9l tHGeller ¥ Breakfield, 1988; Chou 5-, 1990). L&{\} nlolg] A9 7 sA &
Ay XS g4y HTREH S AR, d 2 FAAA S AXER o] &
x#s & o, f2Hantolgl A wAAT} A EAA el AFA XL KL F
AL WA ets AME 58 5 vk 229 Aol o, HEdauleleae
AXNAE, AfolAE, HAE, A 2 AGAAGA AT F43 wiAd RAel &
= =} 9 tH(Geller B Federoff, 1991; Fong %, 1995; Carew %, 1998; Kooby &, 1999). v} |
24 # 2o antolg] 2 AL T3 ) ohE nie|#] 2o v]3le X]5(genome)d] =
717} &7] W El|(150 Kb), [3}= FAAE o] stedl Age] Ao, g7 7] AX
of A7kl AEA] FHe] 7hedt, ol Mg & AL £dA] @AY o
AA3E] 2Gste AFE AFHAoZ 3= {3 AL #dAA 5 Qlvd= Heldd
(Geller 5, 1990; Tung 5, 1996). W}ALAl ZALE Bodo] AR E A To|Ae FEFYHL &
Az} Fabol| &gk FoFujal AA | M ST a0 E AYPA AH4-3 DISC ule]
HAE F2dantolaiag 98 A sE gH ¥ FAAE AAS T A7) e
FAALE olYgAZ] ALZ, 71Ee FZdantelela AR Fo| AMSEHT JEHE
(amplicon) vlolgl ARl 7|&A o2 YA slr] gt A o] glth(Forrester 5, 1992). &5
AZo A FE AT BA FAL AAY, 2 A5 43 232 qd 29 59
o] At} SCCVII M Eo) IL-29} GM-CSF A A& |7 DISC vlo|8{ 2§ ZHH Al
7) Az}, 7" FgMEAA o]sl® IL-2 Y GM-CSF -4 4¢] A3 RNA (m-RNAY7| &
5L F2L 5 e, AlE 2481 2945HE YA FHA AR L2
GM-CSF9] whl AgAde] axty o2 dejuti gl&& FUF 4 slsict. whebA] DISC ule]
Bt Ao s A4 £ e THYAY A 743 AAYE S8
G JFE ulek Zo] FAAF A 5o 9le, B utelga wjifA e FH FAHL v
B Axs 28 £52 Fdsle AXdE wEzy ZRFes fAEAS Addcie
Holth o]2f3 BEAL 8% dAA st Qe F44 AEE A3 AT F4=
Aol 4] ZFFALE Fejste] Exe wiof A glo] ¥ A2 WA FALF A3t
F4218 A DISC wfelg| 2 Aoz QAT el fFAAH2 22Hd FoPY



< 95 & ke AHolrh Tung 52 s ZHavlelzix w4 dFq P& u}
B AE o] &3te], 20 Wl A EAHL o] dojuin, AZ FFd FeME T3}
A 7tge] doidd XiE g thTung 5, 1996). #lERule]zixu} ojdnle]ais 52
e} 2 FH A, Hx o) WA AJ7te] RIS wlasle] B, DISC vl A7)
$e A4 F FHRNE A 5 e 2ok A4 vlelga wiAy A4

B AlgefA] DISC Hjo|g]AE o]4d IL2 ®i GM-CSFE Hu[3lxE 3§ Fof wiAl
(SCCVI/IL2, SCCVI/GMCSF< Fo3tdtiy, 559 AT FRHAE A o FF9
AR 2 Aol dAE T B, 2T s AT FHAE FYF 7Y oo BE
A FEA Fofo] WA o, FEEE A

SCCVIIL2, SCCVIIGMCSF ¥ SCCVIIL23 SCCVIIGMCSFE W3t ZopwlAl x|
B &, SCCVII/GMCSF % SCCVII/IL23} SCCVII/GMCSFE H 33t FofwlAl x| g 3o
SCCVIVIL2 WAl A gFHc} geigle 5ok A 2 A% oA axE vo) w3 £
FAZ EBolHd AEFA T-HEZF FFAE A5 S SCCVIIGMCSFE X33t
FolAl A mate] SCCVINIL2 A gyKHet ou|glA F7He s Bich a2y FF
WAl A gFAA 8ZFe] vt 27de] B AL Alel Bl AFel &3 HZ79 &4
3 g Fo AAAH, dAH dA}oF A7tEch(Pozniak 5, 1995).

GM-CSFE o] 43 FofFilile FARFF oM e oA Bad b gov, =Ff,
G ZAE, A, dAY FeolA 2 dEf A3 EasgiciAbe 5, 1995;
Dranoff & Mulligan, 1995; Arca 5, 1996; Gunji 5, 1996; Yu 5, 1997). 53] <o}A 3 M Fd
Ae 7P 743 3 £ d92d EAZ ¥ 19 vl lch(Dranoff 5, 1995; Ammstrong %,
1996; Yu %, 1997). SCCVIJIL22} SCCVII/GMCSFE ® 33l FopwlAl x| g3-& SCCVIY
GMCSF &5 X 53 Blgle] FFPAHAA Y 2 T-HEA9 FSFHATHAA 2visl
= ASEIE HolA] Fart olv £ AY ZdolA= 20 9§ AAHAA A 2FA
T-H Z 79 A}5Rch= GM-CSFel| 2|3 1A A 29 #31 4 7|5 23| B a3
Moz g Zof ARG /PA2E AL 2T + glevl, Uk WA AV} I eo]
uhgo] A0 odojud, HEe] IL2 foe & =55 FA E3le A2 A4t
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Abstract

Combination gene therapy using IL-2 and GM-CSF genes transferred
by a defective infectious single cycle herpes virus (DISC virus)
in murine squamous cell cancer

Se-Heon Kim

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Won Pyo Hong)

The herpes simplex type 2 defective infectious single cycle virus (DISC virus) are
attenuated viruses originally produced as viral vaccines but are also efficient gene transfer
vehicle. The main goals of this study were to examine determinants of the gene transfer
using DISC vectors for squamous cell cancer and to evaluate the efficacy of vaccination
with DISC viruse carrying a combination of immunomodulatory genes (IL-2, GM-CSF) as
cancer therapy in a model of squamous cell cancer in the C3H/He] mice. SCCVII cells
transduced by DISC virus vector (MOI=10) carrying the IL-2, or GM-CSF gene, produced
nanogram quantities of IL-2 or GM-CSF per 10° cells. Of particular interest was the
observation that cells irradiated at different doses (5,000 cGy, 10,000 cGy) secreted levels
of IL-2 or GM-CSF that were comparable to nonirradiated cells. In vivo vaccination using
tumor cells transduced ex vivo with DISC-IL2 or DISC-GMCSF resulted in protection
against subsequent tumor challenge (P<0.01). Among the multiple immunomodulatory
transgenes vaccination groups, DISC-GMCSF transfected irradiated tumor cell showed the
greatest suppression of tumor development and growth (p<0.001). Marked growth arrest
of established tumor was also noted by direct injection of DISC-GMCSF (P < 0.001). These
data demonstrate that; 1) The DISC virus vector is capable of efficient gene transfer to
SCCVII cells, 2) GM-CSF secreting genetically modified tumor vaccine (SCCVII/GMCSF)
efficiently protects against tumor cell challenge and suppresses the tumor growth in our
tumor model, 3) Intratumoral injection of DISC-GMCSF significantly suppresses the tumor
growth in established tumor model and induces intratumoral increase in immune effector
cells. DISC virus mediated cytokine gene transfer may prove useful as clinical therapy for
head and neck cancers.

Key Words: squamous cell cancer, gene therapy, tumor vaccine, DISC-virus, GM-CSF
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