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Introduction

Adeno-associated virus (AAV) vectors
have a unique set of desirable properties that
make them the gene therapeutics of choice
for clinical applications requiring long-term
gene expression from post-mitotic tissues.
For efficient AAV vector production, the
adenoviral E1, E2A, E4, and VA RNA regions
are required. Although it has been well estab-
lished that the adenoviral E2A, E4, and VA
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RNA regions mediate AAV vector produc-
tion, the role of the individual E1 genes (E1A4,
E1BI19K, E1B55K, and protein IX) in AAV
vector production has not been clearly deter-

mined.

Materials and Methods

A set of expression plasmids bearing trun-
cations and deletions of the El1 genes was
constructed. These E1 mutants were anal-
yzed for their effect on AAV vector produc-
tion in Hel.a or KB cells. To compare the
functions of anti-apoptotic proteins (Bcl-2
and Bcl-x:) with those of the viral homologue
FEIBI9K, plasmid vectors expressing the
EIBI9K, Bcl-2, or Bcl-x. gene products
were constructed. These functions also were
analyzed by same method as those of El

mutants.

Results

Elimination of the entire El region resulted
in 2log (HeLa cells) to 3log (KB cells) reduc-
tions in vector production relative to produc-
tion in the presence of pEl, a plasmid encod-
ing the entire El region. Disruption of the
FEI1IA and E1BI9K genes resulted in reduc-
tions of vector yield up to 10- and 100-fold,
respectively, relative to the wild-type E1.
Interruption of the EIB55K or protein IX

gene generally resulted in little or no reduc-

tion of vector production in Hel.a or KB
cells. Interestingly, the expression of either
Bcl-2 or Bcel-x, driven by the HSV-# pro-
moter was capable of fully complementing E1
B19K mutants for AAV vector production.
But CMV promoter-driven constructs
produced low vector yields in a dominant
fashion and caused a substantial increase in

apoptosis.

Conclusion
We found that both the EF1A and E1BI9K,
but not the F1B55K genes, are necessary for

the efficient production of AAV vectors in a
transfection-based system. These findings
may be valuable for the development of pack-
aging cell lines for AAV vector production.
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