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DNA VIRUS VECTORS

S2
termine fractions of dividing and non-dividing cells, cell cycle
alysis was performed on FUdR-treated as well as untreated cells
measuring DNA content with flow cytometry.

Results: Cytotoxicity of combined treatments was higher than
e calculated additive effects of either G207 or FUdR. Even at
w MOIs (0.01), addition of 10 nM FUdR resulted in complete
CT8 cell kill at day 6 post-infection. Cells treated with 10 nM
dR showed 3.5-5.5 fold higher overall production of G207 and
d 2-10 fold higher b-galactosidase activity at day 3 compared
G207 treatment alone (MOI 0.01). These effects were more

onounced for the chemosensitive cell line HCT8. Cell cycle
alysis of FUdR-treated cells demonstrated an increase in S-
ase fractions with a corresponding decrease of G0/G1-frac-
ns. S-phase fractions increased from 28% to 73% 24 hours after

w (10 nM) or high FUdR exposure (100 nM) in HCT8 cells,
hile chemoresistant cells showed an S-phase shift ranging from
-84% with only high dose FUdR.
Conclusion: The present study demonstrates enhanced viral
fection and replication of G207 during FUdR exposure result-
g in synergy between both agents. Since G207 requires dividing
lls for its replication, the ability of FUdR to induce DNA dam-
e and increase the S-phase fraction may be responsible for the
served synergy. This knowledge may be helpful in planning
erapy by combining these agents to enhance the effect of
gional viral therapy and current chemotherapy in colorectal
er metastases.

4. WITHDRAWN

5. Aggregation of AAV Vectors, its Impact on Liver-
irected Gene Transfer and Development of Vector
rmulations to Prevent and Dissolve Aggregation
d Enhance Gene Transfer Efficiency

mes Huang*, Guangping Gao*, Maria Croyle*,
ary Kurtzman†, Christina Conceicao*,
m Baradet*, James Wilson*
nstitute for Human Gene Therapy, University of Pennsylvania,
iladelphia, Pennsylvania
enovo, Inc., Sharon Hill, Pennsylvania

V vectors lead to efficient gene transfer in the liver. AAV
ctors are usually delivered to the liver through portal vein or
a peripheral vein. To achieve high level of gene transfer and
sure the safety of vector administration it is desirable to deliver
gh doses of vector in small volumes. However, we have re-
ntly found that, at high concentrations, AAV virions form
gregates of different sizes in a range of different buffer systems
d storage conditions. The size of aggregates appears to be
ncentration dependent. In both in vitro and in vivo studies
ing human A1AT as a reporter gene, it was found that, when
e same vector prep was concentrated to different concentra-
ns, the higher the concentration, the larger the aggregates and

ss efficient the gene transfer. Particularly, when the vector titer
ached 5-10 x 1013 GCs/ml, gene transfer efficiency was 10-100
lds lower at the same dose as compared to the vector whose
er was 1-5 x 1012 GCs/ml. To track vector uptake and pharma-
kinetics AAVAlbA1AT was labeled with Cy3, concentrated to
fferent levels and delivered to mouse liver through both portal
d tail veins. The trafficking of AAV was monitored microscop-

ally and gene transfer was measured by serum levels of human
AT. Our preliminary data suggest that large AAV aggregates are

questered in macrophages and quickly cleared from the liver. A
ries of formulation studies were performed to prevent and
ssolve AAV aggregation. Our preliminary finding indicated that
me of our formulations could lead to a 30-50% reduction in the
ze of aggregates at high vector concentrations. Furthermore,
Gylation of AAV efficiently dissolves AAV aggregates. Compar-
ive studies of the performance of PEGylated and native AAV in
vo is in process. (The first two authors contributed equally to

is work.) ge
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6. REP/CAP Gene Amplification Is Crucial for High-
eld of rAAV Production in the REP/CAP Cell Line,
50, and is Strongly Inhibited by rAAV-ITRs

a Dose-dependent Fashion
uangping Gao, Ryan Engdahl, Sam Cho, Jon Marsh,
ndu Joshi, James Wilson
stitute for Human Gene Therapy, University of Pennsylvania,
iladelphia, Pennsylvania

e recently reported the production of recombinant AAV vec-
rs that are free of replication competent AAV (rcAAV) by using
Rep/Cap cell line, B50, and an Ad-AAV hybrid shuttle vector. It
as found that temporal relationship of infection with adenovi-
s helper and AdAAV hybrid was critical to the AAV productiv-
. A 24-hour pre-infection with Ad helper was essential. More

cently, in an attempt to eliminate the Ad helper virus, replica-
n competent AdAAV hybrids (rcAdAAV) were created in which
V vector genomes were cloned into E3 region of a replication

mpetent Ad genome. Efforts to optimize rcAdAAV for AAV
ctor production failed. A systematic study was carried out to
derstand gene regulation of rep/cap gene expression in B50

lls and develop novel strategies for high yield AAV vector
oduction. Our studies reveal the following. 1) The rep/cap
inigene in B50 cells is amplified 10-20 times between 32-48 hrs
st adenovirus infection. 2) Such an amplification process can
strongly inhibited by AAV-ITRs delivered by either AdAAV

brids and AAV vector infection, or plasmid ITR fragment trans-
ction in a dose dependent manner. 3) The inhibitory effect of
Rs leads to significant reduction of Rep proteins, particularly,
rge Reps and poor yield of AAV vector. 4) In the experiments
ing plasmid construct pP5Luciferase as a reporter gene, it was
und that ITRs could also directly or indirectly inhibit P5 pro-
oter activity in both B50 and 293 cells. Based on our findings,
e developed a co- infection method for high yield rAAV pro-
ctions in B50 cells, which is much simpler and easier to be

aled up. At this point, we speculate that the rep/cap gene
plification is Rep-mediated and the inhibitory effect of ITRs is

rough at least two levels of regulations: either direct binding
equestering of Reps and/or other cellular factors such as YY1
d/or direct interaction with the P5 promoter. Experiments are
der the way to further understand the cellular mechanism of
r observation and to shed light on developing novel strategies
r high throughput AAV vector production.

7. AdAAV support High-titer Production
rAAV but not Stable

uang-Ge zhang
niversity of Alabama at Birmingham

has been difficult to produce a chimeric vector containing both
and AAV rep and cap, and to grow such chimeric vectors in

3 cells. By recombination in bacterial host, we were able to
ake recombinant plasmid AdAAV, and then recombinant
AAV was successfully generated in 293 cells. High titer of

combinant adeno-associated virus (rAAV) stocks were produced
co-infection of cells with two vectors. One vector was with a

imeric AdAAV, which contained the AAV rep and cap genes
d all necessary adenovirus genes required for AAV replication.
e second vector was an adenovirus in which the green floures-

nt protein gene flanked by the terminal repeat ends of adeno-
sociated virus were cloned into the E1 site of adenovirus. Trans-
ction of 293 cells with these two recombinant adenovirus
ctor resulted in the large scale, high titer production of recom-
nant adeno-associated virus expressing GFP with little to no
ntaminating adenovirus. Recombinant AdAAV expressing rep
ads to delay adenovirus replication but the titer was not af-
cted eventurally. However, a deletion within the AAV rep gene
curs after short term passage. These results indicate that co-

ansfection of 293 cells with 2 recombinant AdAAV is a feasible
ethod to produce high titer and pure rAAV, but passage is

ited by non-homologous recombination within the AAV rep

ne.
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