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Figure 1. Schematic representations of selectively
replication-competent adenoviral vectors
S

Figure 2. Quantity of TRAIL secreted by US7TMG
cells infected with Ads -=oeeeveeeeeeeee e 18

Figure 3. Cell killing effect of selectively replicating-—
competent adenoviruses /7 vitro

in normoxia and hypoxig«: -« eeeeeeee 2]

Figure 4. Enhanced cancer cell killing effect of
selectively replication—-competent adenovirus

- 23

Figure 5. Electron micrographs of uninfected and
infected US7TMG cells with Ad-Rb7A19,
Ad-YKCI11, or Ad-YKCI11-stTRAIL - 26

Figure 6. /7 vizro TUNEL assay 1in US7TMG cells
and in U251IN cells «eererererrrsrmnineinenn 929

Figure 7. Efficient induction of apoptosis of TRAIL
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Figure 8. Quantification of viral production after
treatment with Ad-Rb7A19, Ad-YKCI11 or
Ad-YKC11-StTRAIL ereeeereeenmevnevinenn 34

Figure 9. Suppression of tumor growth by oncolytic
adenoviruses expressing TRAIL -+ 36

Figure 10. Immunohistochemistry of U87/MG xenogra
fts treated with PBS, Ad-YKC11 or Ad-
YEKCI1-StTRAIL eveeeererevrsvrneeeneneninnan3Q
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Table 1. The mean percentage of subGl induced by
Table 2. The mean percentage of apoptotic cells
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= AR [e] R -1 =S¢} [e]
3 FA, FAL Uol AELAE FE T 5 e AR FARE
IAL & o BaE gk AT 1AE FEE o A A

12 F B Ao A= TNF familyel £3F= tumor necrosis

factor—-related apoptosis—-inducing ligand(TRAIL)S o] &3} a2} &k}

TRAILo] theker W99 dAxe] MEIAE st vr 422
MEANE AXEFAHS HolA gethes HodA TRAILe] A= AE
g gdAz AL F s tsAdEs AFE T Yk E=d
death receptorE £3+ A|E A= ph3d FabA oha| Eo A E LA}

E 42 $ e FHol dv’. TRAILY F3 M54 Tx=
TRAILY AIX3A 7|5 3 873 = Aoz 3709 TRAIL &
Zbo o3 FAE XA otol= TRAILS cysteined A5 283+
zinc ol oaf kA3 HA Hrk. 2YY zine ol A7
cysteined] 43tz <2d] TRAILS T3 A5 Fx7F siA%AA
TRAIL®] Al Z3AL 7]5o] dA3] °ofste Al frh. TRAILS o] &g
T4 5EAS vy eg st Q94 22 trimerization domaing
MR ATAE Bu AHHor HASA g A H oA A E LA
7S =5 & IYE= 1, secretion signal domaing F 7}5}o]
dAT TxE VA= TRAILS AXE ftoew ByE fFEgoz &
o S7td AMEiaAses YEdE F %S secretable trimeric
TRAIL(stTRAIL)o] A 2ts] o] #

wEbA 2 AT E AEE AEAY FRAAQ stTRAILS
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2oAFdA AER AEFELS A HYE AEF(USTMG,
U343, U25IN)¢} #H ¢ A EF(A549, Sk-Lul), 7+ Al XEF(Hepl),
i A AN AEFA Aol AEZF(WI3E, BJ, IMRY0)E S At
43 om, E%  American Type Culture Collection(ATCC,
Manassas, VA, USA)oll A FdstAct 18l ofd=nfo] )~ 27|
A FHAYI ElL 97 5 A4 el WA 3= HEK293
AZF(ATCC)E otdlentol = A4k AZFE AFEa AT ZE A

EF =2 10%9 FHol 7% (Gibco-BRL, Grand Island, NY, USA)

o

| ®2%¥ DMEM wujkodoz dgAA 100 U/mL penicillin, 100
ug/mL streptomycin (Gibco-BRL)S #7}35te] 5% CO22] &4 3}ol
37 Ce] 3 vjF7)ol Al vl el Tt

2. chdlmuol e 259 AF, A4 2 47t 4E

6714 HRE <¢dAE =EFstH S5MMTERTZ=ZRE o] 93]
EIA #4729 Wo] xHY= ofdentold 25 A Zetr] 96}
HA ofHlembole & HA FHAE FP o= Gl Rb7A19/EIB5S
H 9 E polymerase chain reaction(PCR)o. 2 FZ3}lo], dst= FdA}
BAE dA+=t}. Sense primer® 5-GCGGAATTCACTCTTGAGTGC
CAGCGAGTA-3'9} antisense primer2 5-CGCGGATCCACATTT
CAGTACCTCAATCTG-3'& At&staow, 224 A9 HYE 4



A Ecol1® BamHl ATag A F S Adstdn. A4 FE PCR AHE

S FcollY} BamHIS 2 A@3d 3 pBluescriptlI SK(+)# E o] 4+ ¢ 8}

rlr
Z

i, B Ao A Alxzg SMMTERT Z2REHE X§stal 9
HE dd¥ FeoRIOZ Aas 3 Abdstdor. mpxwto = 671 9
HRE A 4& #7387 A XAt Sedez Aaste] oA a2z
pBluescript I SK(+)/5SMMTERT/Rb7 2419 WE 2 A&},

o= 7 Alztw pBluescript I SK(+)/HRE©SMMTERT/Rb7 A 192
Az dAAet Z2RHE E1l MEHHY pAElIsplBal AF
71 el XAol? BamHIS = Aadsto] 4Fdsth, 7)o Wy os

AzE E1 A5 HMEE Iyl AFEAE d9d & BoBIATFEA

4z
4

]

]IO
o

Az ddziete] @ ofdewtold 2 ZB248s(F1 % FA AT
BJ5183¢] sAlol @A HIAA, FHA s AEZE(homologous
recombination) g X 3%tl. BJ51830A 53 AxTgH ZeaAv=
DNA+ vl DHba thgatel d4d H3AIA DNAE FTHA A
DH5a iAo zhy e Axdd EtAv= DNAS F538H2
Hindlll AFEL= Agsto] 2474 Az ot mntold s F4
Aes A3

stTRAILS Hdste A ofdlule] el 25 A1 23st7] 5}
pGt2/stTRAIL WHE ZgllZ2 Aosto] stTRAIL FAAE &2 3)
Wi o]Z PLanHICZ Awd pSP72AE3 ME wWEoo A &lo]
pSP72AE3/stTRAIL HWEE A& sttt A#€E E3 M& WHE
Xmnl A@EAE Add F Spel ATEAL AYR dd7iee] @

YKC113 97 izt BJ51830l FAlol @& H&AA, FAd2 &



TogHE A% AxTH Zg2u= DNAS F53531 Hindll A 3
g2z Azsel 27te AzgE obderloles fAAEL Aue
ot

AzgH 7tzbe] ofulwntole] 2~ ZeauEE Pydor Akl
¥, HEK293 A £ 5] 94 H&so Ad-YKCI1, Ad-YKCI1-
SITRAIL obdlsvlele] =% Aaatgith o5 ofuwubole] 258
HEK293 Al X FoA F2AA CsCl gradient® § 53t ¢4 =7
5}, limiting titration assay %+ spectrophotometer® #H}o]# X9

o 7Hplaque forming unit; PFU)S 2 A 31

3. AAAZA A9

HRE| ]3] AitazzdelA] vio]lg 2~ EHA
e HEl, 2 AFelA BaAe A A F RE F AEF
Az

AEFA Azte] AT Hhold 252 A sn vz AN

olr
-
ol\
N
N
@
rlr
B

o
o
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R0
ACH
%
N
32
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2
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Q
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o

94% N2)7b fr ¢

37C FE WS Mg

Ad-YKC11-stTRAIL®] AMxz79e] wE TRAILY ¥d ALE
=A43t7] $1ste] ELISAS A gstglrh. URIMG AIEF@ x 107)E
100 mm® dishel ®33 t}& 0.5 multiplicity of infection(MOI)<]
Ad-Rb7A19, Ad-YKCI11 ®=+ Ad-YKCI11-stTRAIL < 77} 74 Al

A3 24 AZF Foll WAE FESHAG FED AL NG =

rir
i
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2pA 0.2 324 TRAIL A x23 @l a8 TRAILS Sojd o=z <lX
st A= 3Z"YE  96-well plate(Biosource International, Inc.

s

California, USA)ol Z+7Z} W, Ao A 1A7F T ¥HgA 7 & A
el A Tt o] % biotine] F2H FAE plated] ¥ FH A4 1

A7 Ee W

L

oo

A 713, streptavidin-HRP 895 A & 3 plateo] % o

—

30

M
)

WA Al 71 % microplate  reader(Molecular  Devices
Corporation, Sunnyvale, CA)E F3E=E =AUt FF == 450
mol A ZtzF AR o, 15 ST ug wjeFo Fo e

" TRAILO 4= AbEsklth

5. olg| :=nlolg] 29 =24 9 AXE AAS A=

SHAIE 9 A AlEe] dig ofdwmulold 2o AE AdFE
AF3t7] #Asted, dA Hb A EZF(USTMG, U343, U251IN)<F = ¢+
MEZF(AS49, Sk-Lul), 2+ AlZ5F(Hepl), 18l AA AN Ax
T Aot MAEFT(BJ, IMRI0)SS 24-well plateo] Zhzt ®F3a
24 Nzt F Z7ke] Az obdwulolg 2E oje) €7ke] MOIZ A

datgith. @A wtole2E F @ whole 2k g e bl

6. MTT assay

A obdwmutolel s el WE AL AL

ox
o
o

ol
S5
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71 98] MTT (3-(4,5-dimethylthiazol-2yl)-2,5-diphenyltetrazolium

o

bromide, 2mg/ml) assayE T stAT. & MEFT AN MEFTE
24-well plateo]l Z+ZF 70~80% confluency® =538 24X 7 & 7}
7to] Az ofulmmloly ~E thFd MOIZ A st who]e

9 F Aq Aol Avm A, AT JEES FHAI] s

L

A& AAgG &, MTT §9= 2 well B 250 = %L 5% CO2

o3
°of EA4 el 37C 2 wWFIolA 4 A FEE wEEA

21 459
= AAsAT. FF Aol AAE plate we md imethy
S 4| A 5} S Aol AAH 1 o] 1 mte d hyl

sulphoxide(DMSO)E #H7}slal 37Col A 1087 ¥H8-A171 3 DMSO
2 fF9  AF=9dS microplate  reader(Molecular  Devices
Corporation, Sunnyvale, CA)E ©]&3}¢] 540 nmol A TF=E =4

o] Aol Add AEES AU Axd A= FAE

2wt 2t7he "ol A~2E5S 1 MOIZE A AT 36411 +
BE AEZTES F535od A 2381 phosphate-buffered saline

g MEXES 01 M PBS &3 9 (pH
7402  ZA3  Karnovsky I AHN(2%  glutaraldehyde, 2%
paraformaldehyde, 0.5% cacl) & 6A]7F o)A A AT T 01 M
cacodylate-HCI(pH 7.4)° &34zl 1% OsOs0 2417 & 1743+

o R olHeR $5% 5 Epondl Tujstn RS wEo A4
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8. TUNEL assay s o] 83 Al XA #ZF

olf
B

72 Az obulmulole se] ghAzel Y@ MEILA FE
b

7 TRAILS @ dst= Ad-YKC11-stTRAIL®] ¢ gt AZ A A=

il

Bl et7] 9eke], USTMG AMEF(7 x 1019 U25IN A EF(2 x 10°)
2,

il

well chamber slided] ®F3t3 Z}7zte] nHlo]H 255 1 MOI=
ZAAZ Y. 4877 = wiAE A ASI, ApopTag Kit(Intergen,
Purchase, NY)& ol&sa] Ax=3A7F AA g WRiel wet TUNEL
assayE FHsAT. 3A WERFOEZE camptothecin-11(CPT)S 1

=l

puly

uM= 48A17F 5t A

AC)

AEE AFEsEA T, G il S 81357
#138 peroxidase®} ZFE avidine AF-§3o] diaminobenzine(DAB;
DAKO, Carpinteria, CA)¥} HbEAZ1 & AxFo] ZAMoz wste
Zo] feto g Felyw FHFE 33 AFsUT. AEAS B3
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=
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A 7] 3L, blocking solution ©.& 30%-7F H]Eo] &l s HkSo] A
oqux  FrE  F ¥ EIAY  dx  FA(SANTA CRUZ
BIOTHECHNOLOGY)Z hybridizationA] A t}. fluorescent dye’} 2 &
% o]z} &4 Alexa Fluor 488(Invitrogen, USA)®Z hybridizationA] 7]
¥ E1AY 28 F4S e
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1. 2R Z3 A A Q3 A HREo 93] vlolg] 29 EA7} %4

g0, TRAILS 2dsE= AxF otdutolzy 2o Az 2

A Ee] AstazANA HEAFe] AEA R FIhEe o x
vlolel 2 & A zsl7] e, ofdlwnlole] o WAIAH o2 EA S
El1A°] Z2REE Wiy TERT T2EEHZ X3 4dste] E1A9
e o] ZHEEE 39 4L, upstreamel]l A& FE7F vrolx]m wkE o)

F7bshe HIF-1 A 24 Q470 #3485 9l HRE JaME 49

A THFig. 1). E#, gAEe] 23S F744717] sl E3 -9
o ME AEZ HEdE Bu Jbs AEA TRAILS AHe st
(Fig. 1).
1
|E ¥ | HRES | smmTERT| E1A MtE1B |t IX// Adenoviral genome E
[{4
Ad-YKC11
>~ y
E W|HREG | sSmmTERT| E1A | mtE1B [— |x// CMV Pola | £

I

Ad-YKC11-stTRAIL

Figure 1. Schematic representations of selectively replication—
competent adenoviral vectors used in this study. Ad-YKCI11,

Ad-YKCI11-stTRAIL adenovirus express mutated E1A under the
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control of 6 copy of HRE and SMMTERT promoter and lack E1B
19kDa. Ad-YKC11-stTRAIL adenovirus expresses stTRAIL gene
in the E3 region of YKCI11 adenovirus. (% denotes the mutation in

E1A))

HA A 2E Ad-YKC11-stTRAILO] &3 TRAILY 28 A=E &
olR 7] $3tod, USTMG & A EZFo old =nlo] 2] 2 (Ad-Rb7A19,
Ad-YKC11, Ad-YKC11-stTRAIL)E 0.5 MOI=Z 7Z}7} A g slaL, 244
b Fo] wjAE 3 43te] ELISAES 333t Figure 2014 H+=
nhel o] Ad-YKC11-stTRAILCl 7 Alxe] 49 Adatarzd
o A 3824 + 108 pg/mL, AAAZHANA 5712 + 92 pg/mL =
TRAIL® Z&eo] =AY, o2 & THAlE Yele 234=

ZHH, TRAILS Tst=5 Azte ofvmntole) 2o ZFdo] o)

MW

TRAIL®] #do] §&Xo= Jojtg & & & Ut

TRAIL ELISA

6000

Normoxia
5000 | O

B Hypoxia
4000 |
3000 |
2000 |

1000 |

TRAIL concentration {pg/mL)

0 b ———_

Ad-YKC1

PBS Ad-Rb7A19  Ad-YKC11 SITRAIL
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Figure 2. Quantity of TRAIL secreted by U87/MG cells infected
with Ads. UR7/MG human glioblastoma cells were treated with
PBS (lane 1), Ad-Rb7A19 (lane 2), Ad-YKCI11 (lane 3), or
Ad-YKCI11-stTRAIL (lane 4) adenovirus at an MOI of 3. The
concentration of TRAIL was measured in the culture supernatant
at 24 hours after infection by ELISA assay. TRAIL was highly
expressed in the stTRAIL gene inserted virus compared to other

virus in normoxia condition and hypoxia condition.

DN
>
I
rlet
o
2
X

o

A A4 HRE®l 93] nfo]g =9 HAZ7 A

Hu, TRAILS #d3 = A3 otdxutolej 2o A 44 =

HRES £#3%% A28 B4 7% obvlwentol o) 2~ E3
9o TRAILS EFoti %A /b5 obelacnolel 29 Hgaizd

W ALz AANM AE A eS vl AFE7] Ak o F79

EE wEsY. ez dy AdazA S 24NTE FU1E A

AR A dAE FEEAE WY A EF(USTMG,
U343, U251IN), ¢k Al £ F(SK-Hepl), L8 a2 # ¢t Al 25 (SK-Lu],
A549)0l™, Zpzh ol A E o] ofdkmutolH 25 05 ~ 50 MOIZ A g

sttt (Fig. 3). A~z BE SAE FolA FAdET

o

Q1 Ad-Rb7A19% Ad-YKCI113Fe] A X dAfso] 2 zo]lE HolA
2 %, TRAILS 2 dst+= Ad-YKC11-stTRAIL| A+ U343%
TRAILl A3 & zk= A5495 Al ¢stal= TRAILe| o3& A= 11
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bz s g e MOIAE A% A4 32 ek, &4
T A AZAES A AdPTdA e Sk-Lule Al9lstais HREE
Z3sta 9= Ad-YKCllo] Ad-Rb7A190) Hl&} 2 ~5 w) Z719
Az Ass e de 32S 3238 5+ dAqt. =3 Ad-YKCI1-
stTRAIL®] 9% Atz wroh AihzzdA F7He A
X ANTE #FT 5 ATk 53] Sk-Lul¥ U430l A= 2w9k 4
W A = AE A Z3E vEdo] HRES TRAIL 2Hdo=
Al T FF AE AdTES AFT F dAgh A AEF A

= A AR A Ad-YKC119F Ad-YKC11-stTRAILel H]& A

)
X,
[e]

Jo] °Fgk Ad-Rb7A197F =& AME Adss Holvrk AdA =1
stol A= Ad-YKC113% Ad-YKCI11-stTRAILI A Ad-Rb7A190l 4] 3}

A% W3, HRES iae b4 453 5

HRES} TRAIL 2@ w& o Alx d4s dsads 2 |
DotAl A Fskelr] Sl B MOIZ of v mubo] 2f &

g AR A Aot AlE AEES AL & A= MTT 45
Al st At Zhzhe] wpolE 2 e mE AlE AEES AP AR
T A EFOA HholHAE AP shA @ Fo AlEx AEES 100%

= @abeto] Ao Wy 2 A3 2 Al olfd BE ¢ A

H:l

FeollM AL A 5y Aol FASHA A gtz e B
A
stTRAILS A3 AdTolA Az ddeo] A Frtstded, =

k)

2

Az Ad-Rb7A19] "l Ad-YKCI11, Ad-YKC11-

8] USTMG®E 7 -Fol= 0.05 MOI°lA TRAILel &3k Al 2450l
Ad-Rb7A199F Ad-YKCI11°l ®la] Z}7} 4uf, 3v] S7l¥<= Ao= u

e ut o (Fig. 4A).
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Figure 3. Cell killing effect of selectively replicating—competent
adenoviruses /7 vizro in normoxia and hypoxia. Monolayer of cells
in 24-well plate was treated with different viruses, as indicated.
Selectively replication-competent adenovirus, Ad-Rb7A19 and wild
type adenovirus Ad-XC served as controls, respectively. When
cells infected with any kind of adenoviruses were completely lysed,
cells remaining on the plates were fixed and stained with crystal
violet. Representative results are shown. (A) Cancer cells; (B)

Normal cells
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(B) Normoxia Hypoxia
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Figure 4. Enhanced cancer cell killing effect of selectively
replication—-competent adenovirus; Ad-YKC11, Ad-YKC11-stTRAIL
expressing stTRAIL. Monolayer of cancer (A) and normal (B) cells
was treated with Ad-XC (x), Ad-Rb7A19 (&), Ad-YKC11 (W), or
Ad-YKC11-stTRAIL (4) at the range of 0.05 ~200 MOIs in
normoxia and hypoxia. MTT assay was then performed to
measure total viable cells. Results are expressed as a percentage of
control (untreated cells), and values represent the means SD

obtained from replicate determinations.
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Figure 5. Electron micrographs of uninfected and infected US87MG
cells with Ad-Rb7A19, Ad-YKCI11, or Ad-YKCI11-stTRAIL at 36
hours post-infection. Cells were infected at an MOI of 1 as
described in Materials and Methods. Representative low power (x
5,000) and high power (x 20,000) images are shown. A. PBS, B.
Ad-Rb7A19, C. Ad-YKCI11, D. Ad-YKC11-stTRAIL
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Us7MG PBS 1uMCPT  Ad-Rb7A19  Ad-YKC11 Ad-YKC11-stTRAIL

- - X100
5

-- X400

|I||||II||\ X100
b r =

U251N

X100

%400

100

=3

o

X400

Figure 6. /n vitro TUNEL assay in US87TMG cells and in U251N
cells. At 48 hours after treatment without (untreated) or with 1 1

M of CPT, Ad-Rb7A19, Ad-YKCI11, or Ad-YKC11-stTRAIL at an
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MOI of 1, apoptotic cells were detected by labeling with DAB
using terminal deoxynucleotidyl transferase (counter—stained with
methyl green). Brown staining indicates positive staining for DNA
strand breakage. PBS was used as a negative control and CPT
was used as a positive control to induce apoptosis. Original

magnifications were x 100 and x 400.

Table 1. The mean percentage of apoptotic cells induced by each
treatment. Cells were infected with Ad-Rb7A19, Ad-YKCI11,
Ad-YKCI11-stTRAIL. PBS was used as a negative control and
CPT was used as a positive control to induce apoptosis. Each of

the indicated values is expressed as the percentage of apoptotic

cells.
A. US7TMG
Apoptotic Ad-YKC11
cell ratio (%) PBS 1uM CPT Ad-Rb7A19 Ad-YKC11 SETRAIL
a. Normoxia 0+0 88.2717.86 1768+1.19 30214322 57821178

b. Hypoxia 517+1.09 69.87+7.06 17.761547 40.4013.04 985+15

B. U251N

Apoptotic Ad-YKC11
cell ratio (%) PBS 1uM CPT Ad-Rb7A19 Ad-YKC11 SITRAIL
a. Normoxia 0+0 92171518 476211194 64.66+9.01 87.71+6.88

b. Hypoxia 4051216 69.02146.06 28961366 64.3414.02 90.741+4.89
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PBS 1uMCPT _ Ad-Rb7A19 ~ Ad-YKC11 Ad-YKC11-stTRAIL
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Figure 7. Efficient induction of apoptosis of TRAIL. US87MG cells
were treated with CPT, Ad-Rb7A19, Ad-YKC11, Ad-YKC11-
stTRAIL at an MOI of 2. At 48 hours post-infection, cells were
harvested and stained with PI. The stained cells were analyzed in
a fluorescence-activated cell sorter. The values in each panel

represent the % of sub G1 population.

Table 2. The percentage of subGl population induced by each
treatment. SubGl populations were determined by PI staining,
followed by FACS analysis. Cells were infected with Ad-Rb7A19,
Ad-YKC11, Ad-YKC11-stTRAIL. PBS was used as a negative

control and CPT was used as a positive control to induce

apoptosis.
Ad-YKC11-
SubG1 (%) PBS 1uM CPT Ad-RbTA19 Ad-YKC11 SETRAIL
A. Normoxia 147 77.71 3026 19.85 66.01
B. Hypoxia 10.63 64.90 235 4468 77.12
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Figure 8. Quantification of viral production after treatment with
Ad-Rb7A19, Ad-YKCI11 or Ad-YKCI11-stTRAIL. (A) U8TMG cells
were treated with Ad-Rb7A19, Ad-YKC11 or Ad-YKC11-stTRAIL
at an MOI of 1. The virus present in cell and supernatant was
extracted at 72 hours post-infection, and viral production was

measured by limiting titration assay on HEK293 cells.
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gl Ad-YKCI1-stTRAILS &4 Wxx PBS9k &7 ol & 3t
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Figure 9. Suppression of tumor growth by oncolytic adenoviruses
expressing TRAIL. It was planted 1 x 10’ U87MG human
glioblastoma cells subcutaneously in the abdomen of nude mice.
After tumor formation each animal was injected intratumorally
with Ad-YKC11, Ad-YKCI11-stTRAIL, along with PBS as a
negative control every 2 days. Fach virus was treated as 5 X 107

PFU/30 ul/mouse at the time which is indicated by the arrow. The
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oncolytic adenovirus expressing TRAIL, demonstrated enhanced
antitumor activity compared to it’s cognate controls, Ad-YKCI11.
Tumor growth was monitored on a 2-day interval by measuring
the short length (w) and long length (L) of the tumor. Tumor
volume was estimated on the basis of the following formula:

volume = 0523 x Lw".
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PES Ad-YKC11 Ad-YKC11-stTRAIL

Figure 10. Immunohistochemistry of U87MG xenografts treated
with PBS, Ad-stTRAIL, Ad-YKCI11 or Ad-YKCI11-stTRAIL. Ads
were injected on day 1, 3, 5, and tumors harvested on day 3 for
histological analysis. (A) H & E staings after PBS, Ad-YKCI11 or
Ad-YKC11-stTRAIL treatment. It was observed dead cells in the
whole area of tumor which was treated by Ad-YKC11-stTRAIL.
(B) TUNEL assay. In Ad-YKC11-stTRAIL treated tumors,
apoptotic nuclei with double-strand DNA breaks were more
abundant compared to those of Ad-YKCIll-treated tumors. (C)
Immunohistochemistry specific to adenovirus El1A protein. E1A
signal 1s stronger in Ad-YKC11, Ad-YKCI11-stTRAIL-treated
tumor than in PBS treated tumor which were shown limited E1A

distribution.. Magnification: 200
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Abstract

Oncolytic Adenovirus expressing
Secretable Trimeric TRAIL Elicits enhanced
cytopathic effects by inducing apoptosis

Sung Mi Jung

Department of Medical Scrence
The Graduate School, Yonser University

Directed by Professor Chae-Ok Yun

The uncontrolled proliferation of cancer cells causes the
formation of hypoxic regions within solid tumors due to lack
of adequate blood supply. Hypoxia exists to varying degrees
in most solid tumors, and clinically, tumor hypoxia has been
associated with poor therapeutic response and patient
prognosis. Hypoxia-inducible factor (HIF) is a heterodimeric
transcription factor that mediates responses to hypoxia by
binding to a hypoxia-response element (HRE) present within
target genes. Therefore, the HIF/HRE system can be utilized
to specifically target therapeutic gene expression to tumors.

Tumor necrosis factor (TNF)-related apoptosis—inducing
ligand (TRAIL), a member of the TNF family, is a type II
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transmembrane cytokine molecule. Soluble TRAIL has been
shown to induce apoptosis in a wide variety of cancer cells
1 vitro and to suppress tumor growth specifically without
damaging normal cells and tissues /7 vivo. In our previous
report, we have used that adenovirus expresses and secretes
highly apoptotic secretable trimeric TRAIL into the culture
SupernatantB. Here, as an approach to TRAIL-based cancer
gene therapy, Secretable trimeric TRAIL (stTRAIL) was
previously cloned into YKCI11 under the modified mTERT
promoter to form YKC11-stTRAIL, which had much better
cytopathic effect than YKC11l. YKC11-stTRAIL adenovirus
potently induced apoptosis sz wvizro in cancer cell lines such
as USTMG, U343, U251N in hypoxic environment. Our data
reveal that a gene therapy using YKC11-stTRAIL has a
promising potential to treat human cancers including gliomas.
Taken together, these lines of evidence demonstrate that the
newly generated adenovirus expressing stTRAIL induces
efficient cell lysis in hypoxic environment, which is critical
for adding therapeutic value to replicating adenovirus for

cancer gene therapy.

Keywords: Oncolytic adenovirus, TRAIL, hypoxia, Cancer
gene therapy
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