Table 7 Relationship between degree of PEGylated-Hexon and adenovirus vector size

Ratio mod?}lsc‘:tion Vector size r?:I;tliE?e
(Ad:PEG)* ratio (%) {nm) (min)
1:0 0 113.3£0.76 1.6
1:25 10 120.6+0.84 1.8
1:100 34 123.8+0.98 18
1:400 61 128.5+1.25 5.0
1:1600 89 137.610.91 120
1:6400 100 148.2+1.48 788

* | Amount of PEG to lysine residue of adenovirus vector capsid protein (mol : mol)
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Fig. 42 Pharmacokinetics of PEGylated adenovirus vectors.

Normal female BALB/¢ mice were administrated intravenously with 1x10™ particles of
unmodified-Ad or PEG-Ads. Blood samples were drawn at different times. The concentration
of adenovirus vestors in serum was quantitated with southern blot method. A standard curve
was made for each PEG-Ads. Each point was represented as mean £ 5., (n=4).
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Fig. 43 Transduction of A549 cells by PEGylated adenovirus vectors in the presence or
absence of adenovirus vectors antiserum.

A549 cells (1x10" cells) were tranceduced with 1000 partictes/cell of unmodified-Ad or PEG-
Ads in the presence or absence of Ad antiserum respectively. Luciferase expression was
measured after 24 hr. Each point was represented as mean = S.D. (n=3).
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Fig. 44 Transduction efficiency of PEGylated adenovirus vectors into A549 cells in the
presence or absence of LIPOFECTAMINE 2000.

AS49 cells (2x10* cells) were transduced with 1000 particles/cell of unmodified or PEGylated
Ad-Luc in the presence or absence of 20 ¢ g/ml of LIPOFECTAMINE 2000. After 4 hr, the
virus solution was replaced with fresh medium, and the cells were incubated for 24 hr.
Luciferase expression was measured. Each point represents the mean =+ $.D. (n=3). * P<0.05 (z-
test).
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Fig. 45 In vivo gene expression pattern of PEG-Ad after i.v. administration inte mice.
2% 10° Meth-A fibrosarcoma tumor cells were inoculated intradermally and 10' particles
of unmodified or PEGylated Ad-Luc were injected intravenously after approximately one
week, After 2 days, organs were harvested and homogenized with buffer. Luciferase activity
was then measured using the kit according to the manufacrure’s instructions.(n=4),
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Fig. 46 Standard cerve of TagMan Real-time PCR

108
107
108
105
10"[
103

10
10

T
i

T
-

8 6hr
& 48hr

viral copies / it g DNA

'

unmodified-Ad | PEG-Ad

Liver Tumor

F
unmodified-Ad | PEG-Ad |

Fig. 47 Accumulation of Ad particles in tumor, and reduction in liver induced by
PEGylation.

Real-time PCR was carried out for detecting viral particles existence in tumor and liver 5,48 h
after systemically administration of 1 x 10" VP of both unmodified-Ad and PEGylated Ad
(89% of modification ratio).
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Fig. 48 EGFP gene expression of
unmodified-Ad and PEG-Ad.
Tumor-bearing mice were
administrated  intravenously with
L.5x 10! particles of unmodified-
Ad or PEG-Ad expressing EGFP,
| After 48 hr, livers and tumors were
removed, processed for frozen
sectioning. EGFP was observed
under a flucrescence microscopy at
X 400 magnification.
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Fig. 49 Transduction of A549 cells and B16BL6 cells by RGD-PEGylated adenovirus vectors
(A) A549 cells and (B) BISBL6 cells (2x10* cells) were transfected with 300, 1000, 3000 or 10000
particles/cell of Ad, PEG-Ad-Luc, RGD-PEG-Ad-Luc or AJRGD-Luc respectively. Luciferase
expression was measured after 24 hr. Each point was represented as mean +8.D,
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Fig. 50 Transduction of BIGBLG cells by RGD-PEGylated adenovirus vectors in the
presence or absence of adenovirus vectors antiserum.

B16BL6 cells (2x10¢ cellsy were tranceduced with 1000 particles/cell of RGD-PEG-Ad or
AJRGD in the presence or absence of Ad aniiserumn respectively, Luciferase expression was
measured after 24 hr. Each point was represented as mean *+8.D. (n=3).
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FIG. 51 The structure of Ad vectors used in the present study,

The H1 promoter-based siRNA expression wasi dinto the E1 deletion region of Ad genome. For the inducible siRNA expression,
atetracycline operator (1e10) sequence was introduced in the downstream of the TATA box in the H1 promoter, as described in MATERIALS
AND METHODS section. The target sequences against the p53 and ¢-myc gene were shown in a large Jetier, Ad-TR is the Ad vecior containing
atetracycline repressor sequence under the control of the CMV promoter/ehancer. Ad-null is the Ad vector without foreign genes in the E1
deletion region
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FEG. 52 The dose-dependent suppression of the p53 and ¢-MYC expression by Ad vector-delivered siRNA.

A549 and HepG2 cells were infected with each Ad vector for 1.5 br, and then cultured for 3 days. The proteins were then extracted from the
cells, and the Jevels of p53 {panel A} and c-MYC (panel B) expression wete examined by Western blotting. The actin bands served as an
internal control for equal towal protein loading.
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FIG. 53 Regulated suppression of 1he p53 and c-MYC expression by the co-infection of Ad-H1tetO-p53 or Ad-H1tetO-Myc plus Ad-TR.
AS549 cells were infected with the indicated amounts of Ad-H1tetO-p53 or Ad-H1tetO-Mye plus Ad-TR for 1.5 br, and then cultured with or without
Dox {10 pg/ml) for 3 days. The cells were also infected with Ad-null or Ad-H1tetO plus Ad-TR. The proteins were then extracted from the cells,
and the levels of p53 (panel A) and e-MYC (panel B) expression were examined by Westem bletting. The actin bands served as an internal control
for equal total protein loading.
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FIG. 54 Dox dose-dependent suppression of the p33 and c-MYC expression by the co-infection of Ad-H1tetO-p53 or Ad-HltetO-Mye plus Ad-TR.
AS549 cells were infected with Ad-H11210-p53 (300 VP/cell) plus Ad-TR (1800 VP/cell) or Ad-H1tetO-Myc (1000 VP/cell) plus Ad-TR (6000 VP/cell)
for 1.5 hr, and then cultured with various concentrations of Dox for 3 days. The cells were also infected with Ad-H1tetO plus Ad-TR. The proteins were
then extracted from the cells, and the Jevels of p53 (panel A} and c-MYC (panel B) expression were examined by Western blotting. The actin bands
served as an internal control for equal totel protein loading.
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FIG.55 Dox indocible p53 or c-Myc iRNAs expression by the co-infection of Ad-HltetO-p53 or Ad-H1tetO-Mye phis Ad-TR.
A549 and Hep(G2 cells were infected with Ad-H1tetQO-p33 (300 VP/cell plus Ad-TR (1800 VP/cell) or Ad-H1tetO-Myc (1000 VPlcell) plus Ad-TR

{6000 VP/cell) for 1.5 hr, and then cultured with or without Dox {1 mg/md) for 3 days. The total RNAs were then extracted from the cells, and the
levels of p53 and c-myc siRNAs expression were examined by Northern blotting,
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Fig. 56 The structure of the vector plasmids pAdMS2, -3, and -4 for construction of
Ad35 vectors by the improved in vitro ligation method.
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Fig. 57 (A) CD46 expression in human bone marrow CD34* cells. The cells were incubated with
FITC-conjugated anti-CD46 antibody. As a negative control, the cells were incubated with an
irrelevant antibody (shaded histogram). Similar levels of CD46 were found in the cells from three
different donors. (B) Dose response of the percentage of GFP-positive cells following transduction
with Ad35 vector containing a CMV promoter-driven GFP expression cassette. Human bone marrow
CD34* cells were transduced with the Ad35 vector at the indicated vector concentrations for 6 hrs,
washed, and resuspended in medium. Forty-eight hours later, GFP expression was measured by flow
cytometry. All data represent the means + S.D. of three experiments. (C) The relationship between
the CD46 expression level on human bone marrow CD34* cells and GFP expression levels following
Ad35 vector transduction. The cells were transduced with the Ad35 vector containing the CMV
promoter at 6000 VP/cell for 6 hrs, washed and resuspended in the medium. After 48 hr of incubation
and washing, the transduced cells were incubated with an anti-CD46 antibody. The cells were then
washed, resuspended, and incubated with PE-conjugated second antibody. Data shown are from one
representative experiment of the three performed.
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Fig. 58 Comparison of promoter activities in human bone marrow CD34" cells transduced with
Ad35 vectors. The results are shown as a percentage of GFP-positive cells (upper) and the mean
fluorescence intensity (MFI) (lower) in the panel. The CD34* cells were transduced with Ad35
vectors at 6000 VP/cell for 6 hrs, washed, and resuspended in medium. Forty-eight hours later,
GFP expression was measured by flow cytometry. All data represent the means & S.D. of three
experiments. 109
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Fig. 59 Ad35 vector copy numbers in GFP-positive and GFP-negative cells following Ad35 vector
transduction into human bone marrow CD34* cells. The CD34* cells were transduced with Ad35
vectors at 6000 VP/cell for 6 hrs, washed, and resuspended in medium. Forty-eight hours later,
GFP-positive and GFP-negative cells were sorted and the total DNA was extracted from the cells,

The copy numbers of Ad35 vectors and b-actin were analyzed by Taqgman PCR. All data represent
the means & S.D. of two independent experiments. N.D., not detected (under the limit of detection).
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Fig. 60 Comparison of promoter activities in the CD34*CD38°™- subsets transduced with Ad35 vectors.
Results are shown as the percentage of GFP-positive cells (upper) and the mean fluorescence intensity (MFI)
(lower) in the panel. The CD34*CD38°™- subsets were transduced at 6000 VP/cell for 6 hrs, washed, and
resuspended in medium. Forty-eight hours later, GFP expression was measured by flow cytometry. All data

represent the means * S.D. of two experiments. m
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Fig. 61 Comparison of promoter activities in human bone marrow CD34*AC133* subsets transduced
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with Ad35 vectors. Results are shown as the percentage of GFP-positive cells (upper) and the mean
fluorescence intensity (MFI) (lower) in the panel. The CD34*AC133* subsets were transduced at

6000 VP/cell for 6 hrs, washed, and resuspended in medium. Forty-eight hours later, GFP expression was

measured by flow cytometry. All data represent the means =+ S.D. of two experiments.
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Table. 8

Numbers of colonies derived from GFP-positive and GFP-negative cells following

transduction with the Ad35 vector containing the CA promoter in human CD34* cells.

CD34* cells

Total BFU-E CFU.GM  CFU-Mix
Sample 1 uninfected cells 2228 =255 72+11.8 1503+ 142 0.5:10.6
) 1935420 61+99 1315+ 177
FP- 1414
GFP-positive Q69%)  (47%) (875 %)
. 1805+ 13.4 24507 1555 + 134
FP. 5407
GFP-negative 81 %) (34 %) (103.5 %) 050
Sample 2 uninfected cells  124.8 + 13.5 445 % 6.1 788 £ 9.5 1.5+ 0.6
. 115+ 113 2957 855+ 64
p. . 5+ 0.
GFP-positive 2 %) ©2%)  108s5%) > *E07
. 158+198  26+0 1305+ 205
. 1.5 + 0.7
GFP-negative 127 %) (584 %)  (165.6 %) SE0

The data represent the mean number of colonies & S.D. from duplicate cultures and the percentage of

number of colonies/uninfected cells.
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Fig.62 Human CD46 expression levels in CHO cell transfectants. The expression of CD46 on CHO cells
transfected with cDNAs encoding the BC1 and BC2 idoforms of CD46 was investigated by using flow
Cytometry with the monoclonal anti-CD46 antibody. CD46 expression level on wild type CHO cell were
shown as shaded histogram.
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Fig.63 Ad35 vector-mediated Transduction into CHO Cells Expressing Human CD46. CHO cell and
CHO transfectants were transduced with 300 and 3000 VP/cell of luciferase-expressing Ad35 vector for 1.5h.
Forty-eight hours later, luciferase production was measured by luminescent assay. All data represent the
mean =+ S.D. of four experiments.
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Fig.64 Ad35 vector-mediated transduction into mouse primary hepatocytes isolated from wild type mice
and CD46-transgenic mice. Primary hepatocytes were recovered by collagenase perfusion and seed into
Collagen-coated plates. The hepatocytes were transduced with 300 and 3000 VP/cell of luciferase-expressing
Ad35 vector for 1.5h. Forty-eight hours later, luciferase production was measured by luminescent assay.

All data represent the mean == S.D. of four experiments.
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Fig.65 Ad3S vector-mediated transduction into mouse primary peritoneal macrophages isolated from
wild type mice and CD46-transgenic mice. The macrophages were transduced with 3000 VP/cell of
GFP-expressing Ad35 vector for 1.5h. Forty-eight hours later, GFP expression was measured by flow
cytometer.
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Fig.66 Ad35 vector-mediated transduction into CD46-transgenic mice after intraperitoneal
administration. Luciferase-expressing Ad35 vectors were intraperitoneally administrated at a dose of

1.5 x 10'° VP/mice. Forty-eight hours after administration, the organs were harvested and luciferase
productions were measured by luminescent assay. All data represent the mean = S.D. of five experiments.
Open bar; mock, Closed bar; wild type mice, hatched bar; CD46TG mice.
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