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Cellular immunotoxicity of rAAV gene medicine and possible solutions
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Abstract: Gene medicine based on recombinant adeno-associated virus (rAAV) vector has rapidly become
the prior-choose reagent for gene therapy, since it had been shown that the rAAV was able to stably express
many genes in vivo without detectable side-effect. However, recent findings of CTL immune responses to AAV
capsid in a clinical trial highlighted a new issue regarding safety that previously was not identified in animal
studies. Obviously it is so important to understand the interaction of rAAV with the immune system in details
for the safety and success of rAAV gene medicine. In this review we evaluate several current hypotheses
aiming to explain the cellular immunotoxicity, also analysis the current findings including the presentation
kinetics of the capsid antigen and the activation of CTL. Focusing on the key steps of the immune response
several solutions are proposed, including immunosuppression, optimization of vector and improvement of purity,
in order to insure clinical safety and efficacy of rAAV.
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Figure 1

Diagram of the construction, production and
transduction of rAAV. The wild type AAV is a single stranded
DNA virus whose genome is flanked by two inverted terminal
repeats (ITRs). The genome contains two ORFs, that encoding
the nonstructural (Rep) and structural (Cap) viral proteins.
Recombinant AAV (rAAV) vectors are derived from the wild
type virus by replacing the rep and cap genes with the transgene
associated with its transcriptional control elements, such as
promoter (Pro) and PolyA tails. The rAAV vectors are usually
produced by the triple plasmid co-transfection system that
contains rAAV vector plasmid (pAAV), AAV-helper plasmid
(pPAAV-h), Ad-helper plasmid (pAd) and HEK293 cells. The
PAAV-h encodes the Rep and Cap proteins required to make

e

—

infectious virions, and the pAd encodes the adenovirus genes
required for producing AAV in 293 cells. The 293 cell contributes
adenovirus E1A and E1B proteins, which are stably expressed
and essential for packaging virions. From this triple plasmid
transfection system, replication-deficient rAAV virions are
produced. The transduction of target cells by rAAV has been
used to deliver potentially therapeutic genes. Efficient and long-
term expression of transgene in patients has been achieved in
several clinic trials
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