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Controlling AAV receptor expression
to improve testing and validation of
AAV gene therapy products

Adeno-associated virus (AAV) vectored products are currently leading candidates for
gene therapy applications with multiple approved products and many more in
clinical trials. While AAV has been successfully used for gene delivery for many
years, the receptor for this virus was only recently discovered (Pillay, 2016). The
multi-serotype AAV receptor (AAVR) has been shown to be critical for transduction
both in vitro and in vivo for most AAV serotypes including the major serotypes used
in the clinic. Overexpression of AAVR has also been shown to increase transduction
in vitro for multiple AAV serotypes that are known to poorly transduce cells. This
finding has allowed for the development of cells that can be used to functionally
titrate AAV serotypes where it was previously difficult or impossible.

Current problems

o There is no way to functionally titrate many clinically relevant AAV serotypes.

o Quality control for drug products is limited to genome quantification and capsid
quality assay.

o Testing AAV gene therapies in mice can be limited by AAV receptor expression.

Applications
Quality control of AAV production for clinical serotypes by functional
titration

o Many clinical serotypes poorly transduce cell lines in vitro. AAVR
overexpression allows for high levels of transduction in vitro by multiple
clinically relevant AAV serotypes including AAV8 and AAV9.

o The AAVR overexpressing cell lines can have >1000-fold increases in
transduction compared to wild-type cells.


http://dx.doi.org/10.1038/nature16465

o Allows for a functional in vitro testing of AAV for preclinical research and drug
product validation.
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Mouse model development for preclinical research for AAV-based gene
therapy

o Regulated AAVR expression allows for targeted AAV-vectored gene delivery in
mouse models.

o AAVR overexpression allows for transduction of poorly transduced cell types in
vivo.

o Mice will allow for preclinical model development and testing of AAV-gene
therapy products in vivo

@\ OB

Wild-type Control AAVR overexpression

l Systemic AAV-based l

gene delivery
* Widespread transduction « Controlled transduction
+ Low transduction in « High transduction in cells
some cell types or tissue of interest

Image Credit: the inventors



Publications

e Pillay, S., N. L. Meyer, A. S. Puschnik, O. Davulcu, J. Diep, Y. Ishikawa, L. T. Jae, J.
E. Wosen, C. M. Nagamine, M. S. Chapman, and J. E. Carette. "An Essential
Receptor for Adeno-associated Virus Infection.' Nature 530.7588 (2016): 108-
12.

Patents

e Published Application: W02017083423
e Published Application: 20180327752
e Issued: 10,633,662 (USA)

Innovators

Sirika Wood

Jan Carette
Michael Chapman
Nancy Meyer
Andreas Puschnik
Omar Davulcu

Licensing Contact

Inyoung Lee

Licensing Manager, Life Sciences

Email


http://dx.doi.org/10.1038/nature16465
http://dx.doi.org/10.1038/nature16465
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2017083423
https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/20180327752
https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/10633662
mailto:inylee@stanford.edu?cc=otl-connect%40stanford.edu&subject=Information%20Request

