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Figure 1. Growth curves for each cell line.
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Figure 2. HSVtk activities measured by GCV cvtotoxi-
cities.

2. GM-CSFe| M ¢

GM-CSF #3727} o199 BIS/LGMSN 2 Bl6/
LGMtk AF(1 x 1005 24470 sloEE wjoked ol 4] 9|
GM-CSF %% ELISAZ =48 #Axt ztzt 2847
pg/ml, 3,220 pg/mle)2ick,

3. SE2EE 0|8

3t bystander 2| HS

1) 2t MEFe| B2k gis

C57/BL6 mouse 5 ulz|¥S @ #2og &l BIS§,
BI6/LGMSN, BI6/LtkSP 2 B16/LGMtk A Z(5 x 107
& et 25 SR 93 Falstm 29 o 2
ol FuE ZAsvl 299 2yE 12 x
(thickness x width x length)2 st 4] 129 #)<)
% 28 BI62l A9 721L21HSEM)mm’, Bl6/
LGMSNE| %4 & 712+ 143 mm®, BI6/LtkSPe| 7%

3000+
—
£ —o— B16F1
g 20004 O 81 GILGMSN
5 —— B16/LTKSP
S e B1BLGMTK
8 10004
£
=
'—
0 T T T H T L 1

0 2 4 6 8 10 12 14 16
Days

Figure 3. Tumor formation by each cell lines.
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Figure 4. The effect of GCV on tumor formation. A
Group I (BI6F1 + BI6/LtkSP. B}, B. Group I (BI6F1  +
BI6/LGMtk), C. Group 1II (BIGF1 + BI6/LGMSN + Bl16/
LtkSP). The lower curves are GCV treated group in each
graph.
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Figure 5. The effect of GCV for each treatment group.
The T/C ratio was 009 for Group I(BIEF1 +~ BIl&/
LtkSP), 029 for Group H{B16F1-B16/LGMik), and 0.25
for Group HIBIGF1 + BI6/LGMSN + Bl6/LtkSP.

ek %XP 2| szel ?i»‘?%;f W FE AALE
At Z71 %Aﬂl Hol
= H ol el A& Eat

M e 7islr] 5 AdelA f-AxF g digk 7
L

He AR 2 ‘% 4= ek v FER Awvh A
A glakell S-25]7] Yl o] 7HA] EA7E S
wolof g} FAR X5 A BA, frdake &7
%9} Mok Fth(vehicle), BT By T A EQ A4 o
ool o] BE oz T B v HEgd R e
7+l o] ¥ (heterogeneity)F 2.2 ¢l8ke] o= d7ix|
o] frla ZHEhe R AR7 Brbesivhe 4, W

fo] AAER BE FAF Falat ojle] £7boEt

this Ago] ¢row dANolol g o & olml & vhel

HsVtk fAzHs o13d Axels 2% *1]5""}
& feotnt gt o o) 391 AlRelabA S
bystander &S MR EE GAFd oj§iE &
7b itk "ol AEelvh #HotohE bystander &35
= #skz] fstal 9@ 1A cytokine A4S MEE
B fra gl g vt dEE s Faolrt
Bystander f¥e] 7] 32 o} shgjvlo] Ay FAW
#3f e e /I?‘l°] yrejdr Aelehe 7Hde] diFH
a9l wikelth

Woelgto| Al A% GM-CSF = o]2] 8t cytokine®]



— g s FASR ol M Herpes simples virus thymidine kinase/ganciclovir 2 9F<F -4 2k 209 o
granu]cx._\u macrophage colony- stimulating factor £9F N8 ¥ e B aa) —

dFor s AnAdE FFEYG 97 s dow AElow-level) 2] GM-CSF &8 bystander &3
ot A At GM-CSFe] Edavte 73 Wdg9sy of od&kS w| x| gkekrh Bystander &3l GM-CSF
714de] 7)e18}is # e il 53] antigen presenting cell) 2] Ago] A=A o Hhis Uk GM CSF §ie
T Fa o ¢4l vk v bystander ofxle] Fhate] Bgd Ao Atgrvh

Fotell Eol#l WAt 7]Ho] wofgirpd o]ujgh

antigen presenting cell®] F¢o] 8542 Fo|r}, 1t REFERENCES

W el Al GM-CSFell olsted HsVik fralats 1) Freeman SM, Abboud CN, Whartenby KA, Packman
Hel bystander &3] 3248 w3 & 4 glich 9.3 CH, Koeplin DS, Moolten FL, Abraham GN: The
7 GM-CSF - #2F Bat 21 @itel A T/C 180 v i “bvstander effect” : Tumor regression when a fraction

of the tumor mass Is geneticallv modified Cancer
Res. 55:5274, 1993

olel 71913k Ao AFzhdth S in vitodl A S 4% 2y I WL, Parysek LM, Warnick R, Stambrook PJ In
GCVl 9)gk AFE22 oa &y Bl6/LtkSPel A vitro evidence that metabolic cooperation is respon-
99.29%, BI6/LGMtk 76.3% 0] Bl €L in vive d &4 sible for the bvstander effect QbS@I'L‘@d with HSVik
o} m2ral stolalth Heb HSVik o]l 4t retroviral gene therapyv. Hum (Gene Ther 4:725, 1993

Al vebubed ol ZF MEF] HsVik 3 dl 9] 3

3) Barba D, Hardin ], Suadelain M, Gage FH: Develo-
50% <l Al 3vHBI6 + BI6/ LGMSN + BI6/LtkSP) pment of antitumor  immurity  following  thvmidine
o] T/C wigo] 1kol mlalA 4 vhepvhs HSvik & kinase -mediated killing of experimental brain tumors.
AETE yhe 23 mlle wZeghd] uEly Hon B oo Proc. Natl. Acad. Sci. TISA 91143, 194
B . 4) Nabel GJ, Yang ZY, Nabel E(, et ali Direct gene
N-CS 2]+ byats v g ale Ae ggo P
GM-CSEe] 213 bystander Bobef A2lE gisivhal 4 transfer for trewtment of human cancer. Annals of
A& vk AAR bystander Fabel SelHel A New York Academy of Science 772:227, 1995
o viHo] WelatA s ZHsAlE lHuh Boedqte 5 AR Miller, WH McBride, K Hunt, JS Fconomou:
AlgE GM- CSF > A Zpo] ukE 3L/ LGMSN; 2847 C}'mki(r;fr--rrjzediujed) gene therapy for cancer. Ann
; Surg Oncol 103):436- 430, 1994
Al AT o Atk 397 PRI : : -
w/rl/ 2410 cell, BILGM e 3220 p/mb24n/10°cell) ) e D MD, Oliver W, Valinsky J, Schuler G.
[ [ & A e
of hystander E2H 87 A]7) 7)ol &= o]l ® vlo 425 Stein RM: Grarudecvte macrophage colony stimudating
o191 7he A & WAl = glvk A Al E GM-CSE ' factor is essential for the viability and function of
E XAl 1 fmabs QM- CSFe| HH 426 oz o) cultired murine epidermal Langerhans cells. [ Exp

. B 49 a Med 100:1484- 1495, 1957
FRE Eazh e el elnrdlAE GMACSEe 7) Romani N, Koide S, Crowley M, Witmer-Pack M,
YAl Zabrh obufl S bk mob TIopE Livingstone AM, Fathman CG, Inaba K, Steinman
ZollL gl GM-CSF2] wd J=Fo] #it 45 L, RM: Presentation of exogenous protein antigens by
o gu) vl GM-CSFe] 93] 4230 molA| tHE dendritic cells to T cell clones. | Fxp Med 169:1169-
178, 1959

eRk $F A oA aarh A o meh

8) Tomayko MM, Reynolds CI» Deternination of sub—
o o . g S . . ,

GM CSF 2 HSVtk faate] ehegh 7hkisHadditive cutaneous tumor size in athymic(nude) mice. Cancer
effect) €1, bystander o] WX O 918 AH&aad Chemother Pharmacol 24:148- 154, 1959

(synergistic effect)?l= o ¥sl7izh wrebsh == glrh 3 PtrmStmng CA BOtf‘Ha R, Gﬂl{oway,TH’ Murray N,

R 91l 41 BIS/LGMSN 2 BIGTGMke! £ 4 Rramp JAL Song 15, Ansel JC: Antiturmor ffects of

granulocyte-macrophage  colony stimulating  factor

wol BI6F1ov} BIGLIKSP ¢ vh2x] g9tk production by melanoma  cells. Cancer Res 3

HEHo R GM-CSF9 HSVtk #3l4 B8 % 74 2191-2195, 1996

-401 -



