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1) Genes / phenotypes, biochem ofAAV2
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AAV is a natural at gene delivery.

First transduction of hematopoietic progenitor cells
1983, the first AAV gene transfer experiment Detroit6 ~or of primary explanted cells:

cells infected, then G418 selected GA18- resistant 9'?']'1_%33'9"1! after AAVINeo infection
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However, there is a new AAV2 gene
called X, and involved in DNA replication

- dI78-91
X-

<pBR322
fragment

rcent replication

5D
o O
| |

< rep [
fragment 0. 20 -

0 -




Some adeno-associated virus
Rep78 biochemistry studies - =~
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AAV2 biOIOQY OMG, AAV2 is an autopfjrjlous_ pirvovirus !

Packaging capacity of AAV2
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Meyers C, Mane M, Kokorina N, Alam S, Hermonat PL. Ubiquitous
human adeno-associated virus type 2 autonomously replicates in
differentiating keratinocytes of a normal skin model.

Virology. 2000 Jul 5;272(2):33846.
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Human papillomavirus helps AAV
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3) Making more AAV
Of what 1at importance is HPV-AAV

~_ interaction?
Adeno-associated Virus (AAV) is a
endent” parvovirus




Making more AAV

HPV E1, E2
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Making more AAV

Adenoku}i PIUS HPV Cao M, Zhu H, Bandyopadhyay S, You H and Hermonat PL (2012)

HPV-16 E1, E2 and E6 each complement the Ad5 helper gene set,
increasing rAAV2 and wt AAV2 production. Gene Therapy 19: 418-424
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3) Cardiovascular gene therapy,

List of genes:

tl-athetasclerosus enes

IL13
AT2R*
B7-H1
Netrin-1*
PRDX6*
ApoA1Milano

Some of our papers on AAV cardiovascular gene therapy
1) Zhu H, Cao M, Chriva-Intemati M, Hermonat PL. Comparison of efficacy of human interleukin
10, expressed from the disease-specific LOX1 or constitutive cytomegalovirus promoters, against
atherosclerosis in mice using adenc-associated virus 2/8 delivery. in press PLoS ONE, 2014
2) Zhu H, Cao M, Figueroa JA, Cobos E, Uretsky BF, Chiriva-internati M, Hermonat, PL. AAV2/8-
hSMAD3 gene delivery attenuates aortic atherogenesis, enhances Th2 response, without inducing
COL1A2/2A1 and CTGF (fibrosis)in LDLR-KO mice on high cholesterol diet. In press J
Translational Medicine, 2014.
3) Hermonat PL. (2014) Adeno-associated virus-based transgene delivery for treating progressive
vascular disease. In press Cloning and Transgenesis, 2014
4) Zhu H, Cao M, Straub KD, Hermonat PL. Systemic delivery of thiol-specific antioxidanthPRDX6
gene by AAV2/8 inhibits atherogenesis in LDLR KO mice on HCD. in press Gen Syndrom Gene
Ther, 2013
5) Rhee SW, Hermonat PL, Rusch NJ. Methods of treating hypertension. US Patent 8227445,
July 24, 2012 (AAV-based gene therapy for hypertension by delivering BK potassium channel
gene)
6) Cao M, Khan JA, Kang BY, Mehta JL. Hermonat, PL. Dual AAVAL-10 plus STATS3 anti-
inflammatory gene delivery lowers atherosclerosis in LDLR KO mice, but without increased benefit
Intemational Journal Vascular Medicine, 2012: 2012:524235.
7) Khan JA, Cao M, Kang B-Y, Liu Y, Mehta JL, and Hermonat PL. Systemic hNefrin-1gene
delivery by AAV8 alters leukocyte accumulation and atherogenesisin vivo. Gene Therapy, 2011,
18: 437444,
8) Hermonat PL, Zhu HQ, Cao M, Mehta JL. LOX-1 transcription. Cardiovascular
Therapy, 2011. Epubaheaddpm. ol

Hermonat PL. AAVIh



Disease-specific Gene Therapy
Use of the LOX1pr

Our hypothesis is that disease-specific gene therapy, giving targeted
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Disease-specific gene delivery by LOX1pr
gives efficacy with much lower overall

transgene expression and built-in safeguard.
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Figure 12:

Expression of hiL10
using the LOX1pr
shows

expression in the
atherosclerotic aorta.
These data showthe
advantage of the
disease-specific gene
therapy approach. This
is vastly supenorto the
“everywhere, all the
time approach’ (here,
showing CMYpras an
example) Relative
expression of deliversd
hiL10 genes compared
to endogenous Pactin
determined by real-
time quantitative PCR
from aorta of 6 mice in
each group. Note that
while CMVprdL10 and
LOX1prL10
treatments were
statistically simiar,
LOX1pr4L10 trended
1o be less than half the
expression level of
CMVprdL-10.
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Figure 14: Analysis of the
aortic wall thickness by
HRUS. HRUS was usedto
measure the wall thickness of
the aorta. Shownisa
quantification of the thoracic
region of the aortas in 8-10
animals from each animal
group. Note that both CMVpr-
hiL10- and LOX1pr-hiL10-
HCD-treated animals had a
significantly thinner aortic wall
than the AAV/Neo-HCD-
treated animal.

Figure 13: Analysis of the aortic
lumen by high resolution ultrasound
(HRUS). HRUS was used to measure
the cross sectional area of the thoracic
region of the aortas in 8-10 animals
from each animal group. Shownis a
quantification of the cross-sectional
area for the abdominal/thoracic region
of the aorta. Note that both CMVpr-
hiL10- and LOX1pr-hiL10-HCD-treated
animals had a significantly larger cross
sectional area than the AAV/Neo-
HCD-treated animals, indicating
significant efficacy. However, CMVpr-
hiL10-HCD- and LOX1pr-hiL10-HCD-
treated animals were statistically
similar to each other.




4) Immuno-Gene Therapy for Cancer Treatment
Generation of antigen-specific CD8+ cytotoxic T lymphocytes
Is the best hope for curing cancer

A

M Activation
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Antigen-specific cytotoxic T lymphocytes (CTL)
are generated by AAV/antigen transduced DC.

CTL generated are specific to the
- --"'tlgen gene loaded into DC

Our overall hr

that the ¢ /A CTL generated
specific, HLA W > ‘
pecific, 50 —— Target: against PSA

restricted, CD84
will be a major weapan*
In defeating cancer.
However, the mono o 30 o cell
-clonal CTL approach £ 230 - line

will not cure CA. The Z 25 =

CTL must be polyclonal w o) ——
(multiple responders)
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Additional anti-cancer immuno-gene therapy

approaches:
Cytokine genes into T cells and or DC has significant benefit
IL-7 gene delivery into T cells generates
CTL populations with highest killing abilities.
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Some of our papers on AAV- immuno-gene therapy

1) You CX, Shi M, Liu'Y, Cao M, Luo RC, Hermonat PL. (2012) AAV2/IL-12 gene deliveryinto dendritic cells (DC) enhances CTL
stimulation above other IL-12 applications: evidence for IL-12 intracrine activity in DC. Oncoimmunology 1: 847-855

M, Luo R-C, Hermonat PL. (2010) Comparison of AAV/IL-7 autocrine (T cell) versus paracrine (DC)
stimulation and function. Cancer Imm & Immunotherapy. 59: 779-787.

M, Luo R-C, Hermonat, PL. (2010} Autocrine, not paracrine, interferon-gamma gene delivery
ytofoxic T lymphocyte stimulation and killing. J. Biomed. Biotechnol. 2010: 270985

rmonat, P.L., and Mahadevan, M. (2007) Immunotherapy using cytotoxic T lymphocytes against
' prostate cancer. Book chapter in Cancer and Gene Therapy, Research Signpost, Kerala, India,

Generation of robust cytotoxic T lymphocytes against prostate specific antigen by transduction of
ombinant adeno-associated virus. Cancer Immunol Immunother 56:1615-24, 2007

,Luo, R, Mehta, J.L. and Hermonat, P.L. (2007) Generation, comparison of cytotoxic T lymphocyte
rAAV and protein antigen loading of dendbitic cells. Book chapter in Cancer and Gene Therapy,

Research Signpost, Kerala, India, Hermonat, Paul L. Editor pp 17-28.

7)You, H., Liu, Y., Cong, M., You, CX, Mehta, J.L., Hermonat, P.L. (2006) HBVgene
adeno-associated virus (AAV) vector delivery into dendritic cells. J. Viral Hepati

8)L|uY Zhou, W., You, C., Zheng, H. You, H., Liu H., Zhang, D.

lermonat, P.L. (2006) A autoimmune-depleted HCV core g
dendnhccells Vaccine 24:1615-1624. )

9)Chmva-lntemaM,




5) AAV transduction of keratinocytes for
Recombinant skin / tissue engineering.

Not onl» are dlfferentlatmg keratmocytes a natural host

ot for gene therapy. The skin could be a factory for
secreted. Additionally, as the skin is exposed it
manipulated much more readily than gene

ner sites.
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6) Other viruses: HPV is present in
bre_;a, t cancers and miscarriages
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(3
Alnternational

(and its subsidiaries), is an publisher and
international Organizer, which owns and operates peer-reviewed Clinical,
Medical, Life Sciences, and Engineering & Technology journals and hosts scholarly
conferences per year in the fields of clinical, medical, pharmaceutical, life sciences,
business, engineering, and technology. Our journals have more than 3 million readers
and our conferences bring together internationally renowned speakers and scientists to
create exciting and memorable events, filled with lively interactive sessions and world-
class exhibitions and poster presentations. Join us!

is always open to constructive feedback. We pride ourselves on our
commitment to serving the Open Access community and are always hard at work to
become better at what we do. We invite your concerns, questions, even complaints.
Contact us at . We will get back to you in 24-48 hours.
You may also call 1-800-216-6499 (USA Toll Free) or at +1-650-268-9744 and we wi
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