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Disclaimer

All opinions expressed in this lecture are mine and do not

necessarily reflect the opinions of Advocate Health, \Wake Forest
University School of Medicine, or the Veterans Administration.

Wake Forest Baptist Medical Center



THE PROBLEM

Why Platform Technologies Matter

Military infectious disease threats continue to evolve.

’ Emerging pathogens

New threats appear faster than programs can be built

‘ Need rapid response

Timelines measured in months, not years

‘ Need scalable manufacturing

Shared, repeatable production workflows

‘ Need broad immune responses

Durable, protective, cross-reactive immunity

MILITARY INFECTIOUS DISEASE

PRESENT
NOW

Traditional ngoing and
infectious diseases reemerging diseases

Examples: Examples:
Influenza, TB, COVID-19, Dengue,
Malaria Drug-resistant TB

New environments. New exposures. New adversaries.

New and emerging

ITINUE TQ

EVOLVING FUTURE
ADAPTING THREATS UNKNOWN

Pathogens evolve Unknown threats
and adapt on the horizon

Examples:
Variants, Antimicrobial
Resistance, Increased

Transmissibility

Whole-cell Inactivation is a proven concept. Can it be optimized for better effect?



MECHANISM

The PUVA Concept

Selectively destroy the genome while preserving native antigen structure.
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Selective nucleic acid damage. Native antigen preservation.




THE DIFFERENTIATOR
Why Preservation Matters

Traditional Inactivation PUVA
Heat / formalin / BPA Psoralen + 365-nm UVA

0 Native conformation preserved

e Protein modification

0 Whole-pathogen antigen display

@ Conformational epitope loss

\ 4 v

Reduced neutralization Broad immune recognition

The objective is not simply inactivation — it is preservation of immunogenicity.



SAFETY HISTORY

A Track Record Built in Blood Safety

a strong springboard for vaccines

UVA lllumination

From transfusion medicine to vaccine platform

® Amotosalen (psoralen) + UVA pathogen-reduction technology
(“Helinx” / INTERCEPT) is used clinically to inactivate viruses,
bacteria, and parasites in platelet and plasma units

Docking Permanent

® Selectively targets nucleic acids of contaminating pathogens &T;?}TZ}J&) — ouig{m
. . . . targets helical regions unable to
and residual leukocytes while sparing the therapeutic of nuclec acid replicate

function of the blood product.

® Decades of transfusion-medicine experience provide an
established human safety profile

e Redfield et al. (1981):
e HSV and influenza lost all measurable infectivity after
psoralen-UVA
e retained full antigenicity

The INTERCEPT Blood System

PUVA Vaccine Platform for P Iatelets 5
Infect Immun. 1981 Jun;32(3):1216-26.



EVIDENCE Equivalent or higher
neutralizing antibodies vs. formalin

Validation in Dengue

Superior responses

* Preparation of vaccine
in nonhuman primates

* Immunogenic in mice (Clin Vaccine Immunol. 2009
Dec 9;17(2):304-306)

DENV -2 geometric mean data
DENV -1 geometric mean data

* Immunogenic and decreased viremia in NHP ey R -
(Vaccine 2011 March 24; 29(15):2691-2696) :,“ '
* Monovalent and Tetravalent vaccines , _
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compared with formalin # o
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(Vaccine. 2020 April 9; 38(17):3313-3320) I =
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Proof of concept that antigen preservation results in improved immune response



EVIDENCE

Validation in SARS-CoV-2

* Immunogenic in mice (Pathogens. 2021 May 19;10(5):626.)
e Evaluated in NHP with Advax-CpG adjuvant and as a

booster following DNA vaccination (Vaccines. 2024 Apr
24:12(5):451)
* Induced dose-dependent neutralizing antibody responses against both
the SARS-CoV-2 Washington strain and Delta variant.
 DNA prime + PslV boost strategy generated the strongest antibody.
* Boosted animals rapidly cleared Delta variant infection following
intranasal viral challenge.
e Supports Advax-CpG-adjuvanted PslV as both a standalone vaccine and
booster with potential protection against emerging SARS-CoV-2 variants.



EVIDENCE

Validation in SARS-CoV-2

Day 51 Sera: MN Data both strains
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Dose-dependent immunity

Titers scaled with antigen dose

DNA prime enhanced responses
Prime-boost outperformed either

alone

Rapid viral clearance
Vaccinated animals cleared virus

after challenge

NHP Resting State MEG Maps

Vaccinated NHP,
peak Z-score = 4.07

Unvaccinated NHP,
peak Z-score = 1.3

Protection extended beyond immunogenicity to challenge studies.

Vaccines. 2024 Apr 24;12(5):451



WHERE WE STAND
Technology Readiness

O 0 o0 0 o O O

Discovery Mechanism Small animal Nonhuman primate IND-enabling Manufacturing Phase I clinical
efficacy efficacy studies optimization evaluation
COMPLETE IN PROGRESS / PLANNED

DoD investment has advanced the platform from concept toward clinical translation.



BACTERIAL VACCINES

Extending PUVA to Bacterial Pathogens

 Pathogens inactivated
 ETEC, UPEC
 Campylobacter

Same chemistry, new target

Psoralen intercalates and crosslinks bacterial DNA * Shigella
on UVA exposure just as it does with viral * Neisseria
genomes — blocking replication while leaving  All equal or better immunogenicity compared

cell-surface antigens structurally intact. with formalin in mice and NHP

“Killed but Metabolically Active” (KBMA)

With optimized dosing, organisms are rendered
fully non-replicating and non-pathogenic yet
retain enough metabolic activity to be more
immunostimulatory than heat- or formalin-killed
bacterins.

PUVA Vaccine Platform 9



Wound Infection

Beyond Vaccines: KBMA Probiotics for Wound Protection

A therapeutic extension of the same inactivation chemistry

Protect against

Select protective e
infection

strain PUVA-inactivate =3 Apply at the wound =3

A pr'ob-lotlg-ballcterlal s(';rlzim \|IYIth TT.e st‘ralnbls rendelredS\(/DE- De.ll;'/]erej Io:\atl)ly to crc\)mpete Goal: reduce wound-infection
an.t|rn|c‘ro ial / wound-hea ing rep |cat|ng y psoralen-UVA — \.Nlt and inhi it pat ogens rates in at-risk patients
activity is chosen as the chassis. metabolic and antimicrobial without the infection risk of a

activity is preserved. live organism.

Why PUVA fits: it removes replicative/infective risk from a live bacterial therapeutic while leaving the
very metabolic machinery responsible for its protective activity functionally intact.

PUVA Vaccine Platform 11



THE BIG PICTURE

Viral Vaccines

Dengue, SARS-CoV-2, and other viruses — a
pipeline built on a shared purification-and-
inactivation workflow.

Optimized Antigen Presentation

PUVA-inactivated pathogens as immunogens
for generating high-quality polyclonal
antibodies against native surface targets.

PUVA Vaccine Platform

9 Bacterial Vaccines

Whole-cell KBMA vaccines against enteric
and other bacterial threats, preserving multi-
antigen, native-conformation immunogens.

Q KBMA Probiotics

Non-replicating, metabolically active
probiotic strains for localized protection
against wound infection.




SUMMARY

G Decades-proven human safety in blood-product
pathogen reduction

Nucleic-acid-selective mechanism preserves native,
conformational epitopes

Demonstrated superiority to formalin inactivation in
dengue and SARS-CoV-2 NHP studies

Extends naturally from viruses to bacteria to probiotic
therapeutics

PUVA Vaccine Platform
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