In Vivo Electroporation Enhances the

Immunogenicity of ADVAX, a DNA-based HIV-1
Vaccine Candidate, in Healthy Volunteers
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ADVAX Clade B’/C DNA Vaccine

pCMV

8.7 kb

pCMV




In Vivo Electroporation (EP) Enhances

Humoral and Cellular Immunogenicity

EP = in vivo propagation of electrical fields to enhance the intracellular
uptake of DNA, resulting in:

Higher transfection efficiency

Higher antigen expression

Enhanced cellular and humoral immunogenicity
Recruitment of immune cells to injection sites
Dose sparing of vaccine

EP enhances humoral responses to DNA vaccines by 1-2 logs, confirmed
reproducibly with multiple antigens in mice and rabbits

Cellular responses increase by 2-4 fold



ADVAX Electroporation Clinical Trial Design

Priming Boosting 34 Vaccination for Study
Vaccination Vaccination 4.0mg EP Group Only Conclusion
| 1 |
Week O Week 8 Week 36 Week 56
Group/Route Dose Subjects
Placebo/EP Saline 8
M 4.0mg ' 8
Low EP 0.2mg 8
Mid EP 1.0mg 8
High EP 4.0mg 8

Healthy males and females aged 18-60 at low risk for HIV-1 infection




TriGrid™ In Vivo Electroporation Device

Integrated TnGnd™ Climical Applicator

- ]
4
T_ 1 1
i.l ﬁ.-..-'-bitb . ) — ! l
- - - - - -

we  Syringe Application Cartridge

Integrated
Applicator

oL S Pulse
N R . Stimulator
% ichor

medical systems




TriGrid™ In Vivo Electroporation Procedure

medical systems




Clinical Trial Progress and Safety To Date

Trial began October 2007

All 40 volunteers enrolled and all vaccinations complete
One SAE to date not related to vaccine

Safety labs unremarkable

Last volunteer visit completed October 2009



Electroporation Tolerabililty
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Post Injection Immediately Following 30 Minutes Post
Electrical Stimulation Vaccination

Total of 75 EP administrations in 32 volunteers

O None

O Light

B Uncomfortable
B Intense

B Severe




Electroporation Acceptabillity

100

Percentage of Responses

Yes No Not Sure

EP is acceptable if it protects against a
serious disease, such as HIV, for which
there is no vaccine



EP Improves IFNy ELISpot Response Rate

Dose Group Response Rate
IM 4.0mg 0/8 0%
EP 0.2mg 3/8 37.5%
EP 1.0mg 7/8 87.5%
EP 4.0mg 6/8 75%




EP Improves IFNy ELISpot Response Rate

Dose Group Response Rate
IM 4.0mg 0/8 0%
EP 0.2mg 3/8 37.5%
EP 1.0mg 7/8 87.5%
EP 4.0mg 6/8 75%
E;:r;g?;g 8/8 100%




EP Induces Durable IFNy ELISpot Responses

Vaccination Vaccination Vaccination (high dose)
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EP Increases the Breadth of the IFNy ELISpot

Antigen Response
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EP Boosts the Magnitude of the Dominant IFNy

ELISpot Response to Envelope
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EP Boosts the Magnitude of the Sub-Dominant

IFNy ELISpot Responses
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ICCS Analysis of High Dose EP Volunteers at

Peak ELISpot Response

Both CD4 and CD8 responses were elicited, with slight CD4
predominance

Co-secretion of IFNy and IL-2 is evident in both CD4+ and
CD8+ responses

Strong correlation with ELISpot Responses

Highest cytokine secretion in response to env, although the
maijority of responses were to more than one antigen



Conclusions

TriGrid™ EP delivery of ADVAX:

e |s safe, tolerable, and acceptable

e Improves the total IFNy ELISpot response rate

e Improves the magnitude of IFNy ELISpot responses

e Improves the breadth of IFNy ELISpot responses

e Improves the duration of IFNy ELISpot responses

e Induces IFNy/IL-2 CD4+ and CD8+ T cell
responses to multiple antigens
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