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Fig. 1 Construction of the adenoviral shuttle vector
(a)The maps of adenoviral entry vector pENTR™ 1A-HSP70p-E1A (left) and adenoviral framework vector pAd/PL-DEST™ (right) in ViraPower
Adenoviral™ Expression System. (b) The maps of adenoviral shuttle vector pShuttle-CMV-hGMCSF (left) and pShuttle-CMV-mILI12 (right) in

AdEasy™ Adenoviral Vector System.
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Fig. 2 Adenoviral production ability in human lung cancer cell line A549
(a)Virus production by oncolytic adenoviral vector in human lung cancer cell line A549. []: Ad-HSP70p-E1A(0.5moi); [[: Ad-HSP70p-E1A(0.5moi)
-heated; [l : Ad-HSP70p-E1A (1moi); B4: Ad-HSP70p-E1A (1moi)-heated; [Z]: DL309 (0.5moi). (b)Virus production of AdGFP in A549 when
combined with oncolytic adenovirus.The cells were infected with Ad-HSP70p-E1A (0.5moi) +AdGFP (10moi) or Ad-HSP70p-E1A (1moi) +AdGFP
(10moi) or DL309(0.5moi)+AdGFP(10moi) and treated 24 h later at 45°C for 45 min .The viral outputs per cell were shown above each column.[]:
Ad-HSP70p-E1A(0.5moi)+AdGFP(10moi); []: Ad-HSP70p-E1A(0.5moi)+AdGFP(10moi)-heated; [ll: Ad-HSP70p- E1A(1moi)+AdGFP(10moi); A4:
Ad-HSP70p-E 1 A(1moi)+AdGFP(10moi)-heated; [ : DL309(1moi)+AdGFP(10moi).
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Fig. 3 Antitumor efficacy of Ad-HSP70p-E1A on human lung cancer cell line A549
(a) Oncolytic effect of Ad-HSP70p-E1A on human lung cancer cell line A549. (b) Dose response curves from a representative CCK-8 cytotoxicity
experiment. Cells were infected with a dilution series of the indicated vectors. After 7 days, an CCK-8 cytotoxicity assay was performed. The viability
of each infected culture is expressed as a percentage of uninfected controls. A sigmoidal dose-response curve was then fit to the data, and LDy, values
(c) were calculated by GraphPad Prism version 3.0 software. Each data point is the mean of nine replicate curves. — : Ad-GFP; — : Ad-HSP70p-E1A;
—: Ad-HSP70p-E1A-heated.
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Fig. 4 The ability of Ad-HSP70p-E1A to elevate GFP
expression level carried by AAGFP when coinfected
human lung cancer cell line A549
(a)The fold of green fluorescence protein delivered by AAGFP in human
lung cancer cell line A549. (b)The fold of EIA mRNA expression
delivered by oncolytic vectors. Cells were infected with AAGFP at the
moi of 10, whether combined with oncolytic vector Ad-HSP70p-E1A or
wild type adenovirus DL309 at the moi of 0.5. After 24 h later, cells
were treated at 45°C for 45 min or not. Cells were extracted 24 h later or
48 h later. Real time PCR analysis was then carried out according to
protocols detailed in the "Materials and methods." *, **, P <0.0001.
[1: AdGFP (10moi); [[: Ad-HSP70p-E1A (0.5moi) +AdGFP (10moi);
Il : Ad-HSP70p-E1A (0.5moi) +AdGFP (10moi)-heated; EZ]: DL309
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Fig. 5 The ability of Ad-HSP70p-E1A to elevate hGMCSF
expression level carried by Ad-CMV-hGMCSF when
coinfected human lung cancer cell line A549
Expression of hGMCSF in human lung cancer cell line A549 72 h later
(a) and three time points 24 h, 48 h, 72 h(b) measured by ELISA test
Kits, after infected with replication-deficient Ad-CMV-hGMCSF
whether combined with oncolytic adenovirus or not, according to
protocols detailed in the "Materials and methods".*, ** P<0.0001.[] :
Ad-CMV-hGMCSF(10moi);[[]: Ad-CMV-hGMCSF(50moi); ll : Ad-CMV-
hGMCSF(100moi); &4 : DL309(0.5moi) + Ad-CMV-hGMCSF(10moi);
: AdHSP70p-E1A (0.5moi) +Ad-CMV-hGMCSF (10moi); [ :
AdHSP70p-E1A (0.5moi) +Ad-CMV-hGMCSF (10moi)-heated. e—e:
Ad-CMV- hGMCSF(10moi); m—m: Ad-CMV-hGMCSF (50moi); A—A:
Ad-CMV-hGMCSF (100moi); ¢ —e: Ad-HSP70p-E1A (0.5moi) +Ad-
CMV-hGMCSF (10moi); o—o: Ad-HSP70p-E1A (0.5moi) +Ad-CMV-

hGMCSF(10moi)-heated.
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The ability of Ad-HSP70p-E1A to elevate mIL12 expression level carried by Ad-CMV-mIL12

when coinfected human lung cancer cell line A549

Expression of mIL12 in human lung cancer cell line A-549 measured by ELISA test Kits, after infected with replication-deficient Ad-CMV-mIL12

whether combined with oncolytic adenovirus or not, according to protocols detailed in the "Materials and methods". ANOVA analysis with Sigmaplot

software for repeated measurement was conducted to interpret the differences between columns. (a) Ad-CMV-mIL12(0.01moi). (b) Ad-CMV-mIL12
(0.1moi). (¢) Ad-CMV-mIL12(1moi). (d) Ad-CMV-mIL12(10moi). *,** *** p < 0.000 1. []: Ad-CMV-mIL12; [ : Ad-CMV-mIL12-heated; Il :
Ad-HSP70p-E1A(1moi)+Ad-CMV-mIL12; 24 : Ad-HSP70p-E1A(1moi)+Ad-CMV-mIL12-heated; F : DL309(1moi)+Ad-CMV-mIL12-heated.
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Construction and Characterization of Oncolytic Adenovirus Controlled
Under Heat Shock Protein70 Gene Promoter”
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(" Central Laboratory, The First People’s Hospital of Shanghai Affiliated to Shanghai Jiaotong University, Shanghai 200080, China;
2 Department of Radiation Oncology, University of Colorado Health Sciences Center, Aurora, Colorado 80111, USA)

Abstract As an innovative class of promising cancer therapeutic, oncolytic adenovirus has been commonly used
recently due to its ability to infect and lyse cancer cells specifically, while ideally leaving normal cells unharmed. A
potential advantage of oncolytic adenoviral vectors over conventional antitumor agents is that viral replication in
the tumor will amplify the input virus dose, leading to spread of the virus throughout the tumor. To observe the
inhibiting effect of oncolytic adenovirus on the lung cancer cell growth in combination with hyperthermia and to
determine whether it can improve the expression levels of therapeutic gene delivered by replication-deficient
adenovirus, an oncolytic adenovirus named Ad-HSP70p-E1A was constructed by employing the human HSP70
gene promoter to drive the expression of adenovirus EIA gene. The experimental results show that in wvitro,
Ad-HSP70p-E1A can replicate in lung carcinoma A549 cell line and destroy those cancer cells to some extent.
While combined with hyperthermia, the number of replicative virions released from lung carcinoma increased
about 2~ 10 times and the oncolytic effect on lung carcinoma A549 cell line increased 5 times at least. In addition,
when combined with oncolytic adenovirus Ad-HSP70p-E1A, replication-deficient adenoviruses such as AdGFP,
Ad-CMV-hGMCSF and Ad-CMV-mlIL12 at the moi of 10 are expected to lead to the expression level of
therapeutic gene at higher levels. The green fluorescence protein increased 76.64 times, while cytokines GMCSF
and IL12 increased 5 times and 7 times respectively.
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