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(b Cautionary Note on Forward-Looking
Statements

Certain statements in this presentation regarding strategic plans, expectations and objectives for future operations
or results are “forward-looking statements” as defined by the Private Securities Litigation Reform Act of 1995.
These statements may be identified by the use of forward-looking words such as “anticipate,” “believe,” “forecast,”
“estimate” and “intend,” among others. These forward-looking statements are based on Tonix’s current
expectations and actual results could differ materially. There are a number of factors that could cause actual
events to differ materially from those indicated by such forward-looking statements. These factors include, but are
not limited to, the risks related to failure to obtain FDA clearances or approvals and noncompliance with FDA
regulations; delays and uncertainties caused by the global COVID-19 pandemic; risks related to the timing and
progress of clinical development of our product candidates; our need for additional financing; uncertainties of
patent protection and litigation; uncertainties of government or third party payor reimbursement; limited research
and development efforts and dependence upon third parties; and substantial competition. As with any
pharmaceutical under development, there are significant risks in the development, regulatory approval and
commercialization of new products. The forward-looking statements in this presentation are made as of the date of
this presentation, even if subsequently made available by Tonix on its website or otherwise. Tonix does not
undertake an obligation to update or revise any forward-looking statement, except as required by law. nvestors
should read the risk factors set forth in the Annual Report on Form 10-K for the year ended December 31, 2023, as
filed with the Securities and Exchange Commission (the “"SEC”) on April 1, 2024, and periodic reports and current
reports filed with the SEC on or after the date thereof. All of Tonix's forward-looking statements are expressly
qualified by all such risk factors and other cautionary statements.

*TNX-801 has not been approved for any indication.
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(¢) Background: Poxviruses

» Family: Poxviridae
> Two subfamilies:

1) Chordopoxvirinae

2) Entomopoxvirinae
» 22 Genera
» Genome: Double stranded DNA, ~128-456 kb size

» Virions: enveloped, brick-shaped, ~220 to 450 nm long X
140 to 260 nm wide x 140 to 260 nm thick

> Infect vertebrate and invertebrate hosts



Poxviruses

Family Sub Family Genus
—’—— Fowl pox, Pigeon pox, Turkey pox, Canary pox

Crocodylidpoxvirus g Nile crocodile pox
|
Chordopoxvirinae
Molluscipoxvirus s Molluscum contagiosum
ILCOo Vaccinia, Vanqla, Cow pox, Monkey pox, Buffalo
pox, Rabbit pox, Racoon pox, Camel pox
Poxviridae
Tana pox, Yaba pox, Monkey
tumour
Orfvirus, Bovine popular stomatitis virus, Pseudocow pox, Parapox
Parapoxvirus e ;
virus of red deer, Seal pox
— Goat pox, Sheep pox, Lumpy skin disease
Capri pox virus A, Capri pox virus B, Capri pox virus C
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Poxviruses are ubiquitous
in the environment
across the globe




Orthopox Viruses

Family Sub Family Genus
—‘—— Fowl pox, Pigeon pox, Turkey pox, Canary pox

Crocodylidpoxvirus s Nile crocodile pox
|
Chordopoxvirinae

Molluscipoxvirus s Molluscum contagiosum
: Vaccinia, Variola, Cow pox, Monkey pox, Buffalo
Orthopoxvirus e "
pox, Rabbit pox, Racoon pox, Camel pox
Poxviridae
Tana pox, Yaba pox, Monkey
tumour
Orfvirus, Bovine popular stomatitis virus, Pseudocow pox, Parapox
Parapoxvirus 7
virus of red deer, Seal pox
— Goat pox, Sheep pox, Lumpy skin disease
Capri pox virus A, Capri pox virus B, Capri pox virus C
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Monkeypox Virus

» Endemic in Central and West Africa

> Two Clades:

1) Clade I (DRC)
2) Clade IlIa (West Africa) and IIb (Nigeria)

» Human Case Fatality Rate:
= C(CladeI -~11%
= (Clade Ila - ~3%
= Clade IIb - <0.1%

> Clade IIb - 2022 Outbreak

= 116 Countries
. ~93,000 Confirmed Cases
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Variola Virus (Smallpox)

» Oldest written record - ~3,500 years

» Oldest sequences — ~1,400 years

» Human Case Fatality Rate: ~ 30%

> 20th century - ~250 to 500 million deaths

> Eradication: 1980
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Orthopox Viruses

Family Sub Family Genus
—’—— Fowl pox, Pigeon pox, Turkey pox, Canary pox

Crocodylidpoxvirus g Nile crocodile pox
,
Chordopoxvirinae
Molluscipoxvirus s Molluscum contagiosum

Vaccinia, Variola, Cow pox, Monkey pox, Buffalo
pox, Rabbit pox, Racoon pox, Camel pox

Monkeypox,
Variola

Poxviridae = v——— Vaccines:.
= ana pox, Yaba pox, ivionkey
Yatapoxvirus g st CPXV, I IPXV,

Orfvirus, Bovine popular stomatitis virus, Pseudocow pox, Parapox
Parapoxvirus e ;
virus of red deer, Seal pox
— Goat pox, Sheep pox, Lumpy skin disease
Capri pox virus A, Capri pox virus B, Capri pox virus C
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Orthopoxvirus




Phylogenetic Tree of Genus Orthopox

%9 VACV-ACAM2000

a VACV-DPP15

79 VACV-DPP20
VACV-DPP11

8 VACV-DPP25

o VACV-DPP13

VACV-DPP10

100 VACV-DPP21

Dryvax/
North American
clade

Horsepox-MNR-76 ‘
100 VACV-10C-B141

HSPV/ —

vaccinia

YACHIOC B3eD South American lineage
clade

100 o7 [ VACV-Cantagalo

100~ VACV-Serro2
100 VACV-TT8
VACV-TT5
U VACV-Cop
100 [ VACV-TKT3
3°.| [ VACV-TKT4
VACV-IHDW1
VACV-WR

87

Eurasian clade

94

99
100

VACV-LC16m8
VACV107

Cowpox virus-Aust1999 @

Cowpox virus-GRI90 L]

Cowpox close orthopox relative to

Cowpox virus-HumBer07/1 @
[ variola virus-Bgd75 W

—

smallpox (Variola)

| :
100 Camelpox virus

Monkeypox virus-DRC

Conferred protection against
Variola

Cowpox virus-Gerg0 @

100 [
L

Cowpox virus-BrgRed ®
100 1

Ectromelia virus

© 2024 Tonix Pharmaceuticals Holding Corp.



(1) In 1796, Edward Jenner Successfully Used
Vaccination to Protect Against Smallpox

» Jenner observed milkmaids were protected
from smallpox, reasoned that infection with
an illness similar to smallpox but less
deadly could protect one against smallpox

“"Cowpox” was the name of a disease in cows that
could transfer to humans and cause sores

Jenner “vaccinated” (from vacca, Latin for “cow”) a
patient with pustule matter from “cowpox” sores on a
milkmaid’s hands; that patient remained healthy
when challenged with smallpox virus

» Jenner suspected that the agent causing
cowpox, which he called originated
in horses and had been transferred from
horses to cows’ udders by dirty hands

The College of Physicians of Philadelphia. Accessed July 15, 2021. https://www.historyofvaccines.org
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Equination, Use of Vaccines From Horses,
Was Also Effective Against Smallpox

» Equination, the use of vaccines from horses (equus in Latin), was
successfully used in parallel with vaccination in Europel

» Vaccine producers may have propagated stocks by periodically

supplementing or refreshing them with horsepox2

A 1902 smallpox vaccine (Mulford) — 99.7% identical to core viral sequence

Sequence Identity for the 1902 Mulford Vaccine Compared to HPVX3

> 100
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1. Esparza ], et al. Vaccine. 2017;35(52):7222-7230.

2. Esparza ], et al. Vaccine. 2020;38(30):4773-4779.
3. Schrick L, et al. N Engl J Med. 2017;377(15):1491-1492,
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1870s) Vaccine

VKOS5 has the highest identity to HPXV across the whole

genome and represents a true HSPV strain

¢ly HPXV Was Used as Civil War-Era (1860s-

TNX-801 | | |

| 212,688 bps

VKO5 | | |

| 212,633 bps

|
99.8% Identical

Key Points
J ) Pre-Mulford vaccines: VKOS5,

|
99.7% Identical

Brinkmann A, et al. Genome Biol. 2020;21(1):286.

VK12, VK02, VKO8, and VKO1

VKO5 and TNX-801 (HPXV)
have colinear structural identity
across their whole genome
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(¢) Smallpox Vaccines

» Vaccine: Cowpox origin

» Serial passaging: Humans, cows, and horses (143 years)

» Vaccine: Vaccinia Virus (1939) closely related to cowpox
but serologically distinct

» Multiple Vaccinia virus-based vaccines developed

» Smallpox eradication



(1) Balance of Tolerability and Reactogenicity
for Pox-based Vaccines

MVA
NYVAC Focus

Copenhagen
Canarypox Dryvax
Fowlpox Lister Tashkent
TianTan

Well tolerated,
Requires high dosg,
2 vaccinations

~1 death ~10
per million per mil

Non-propagating Robustly Propagating
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(1) Balance of Tolerability and Reactogenicity
for Pox-based Vaccines

MVA
NYVAC
Canarypox Optimal Replicative Capacity Dryvax Copenhagen
Fowlpox Lister Tashkent
TianTan
Well tolerated,
Requires high dosg,
2 vaccinations
Horsepox ~1 death ~10
(TNX-801) per million per mill
Non-propagating K Moderately Propagating j Robustly Propagating
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0 TNX-801 Core Genome Is Identical to the
Published HPXV Strain MNR-76

MNR-76 genome (212,633 bp) Genbank accession DQ792504

The core genome of

TNX-801 is identical
to MNR-761 MNR-76 genome fragments

Ten overlapping genome fragments were assembled based
on sequence homology to generate the TNX-801 genome!.2

TNX-801 eeeeuseessueeesaeeeseeeee e AL oAL AL -+ £ e s s 5
SCHPXV (HOI"SEpOX) TNX-801 genome (212,811 bp) Genbank accession KY349117

e T

1. Noyce RS, et al. PLoS One. 2018;13(1):e0188453.
2. Schrick L, etal. N Eng J Med. 2017;377(15):1491-1492.
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2) TNX-801 attenuation in vitro
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TNX-801 Characterization in vitro

» Investigate attenuation of TNX-801 /jn vitro relative to VACV strains

= Positive Control: VACV-Western Reserve (WR)
= QOlder vaccines used in smallpox eradication:

= New Vaccine: MVA

1) Plaqgue phenotype — BSC-40 and Vero-E6

2) Replication Kinetics
=  |mmortalized non-human primate cell lines
=  Human primary cells from two main route of poxvirus transmission
 Dermal and respiratory tracts



TNX-801: Small plaque phenotype in BSC-40
Cells

VACV-WR VACV-IHD VACV-Lis VACV-NYC TNX-801 MVA

1 dpi




TNX-801: Small plaque phenotype in Vero-E6
Cells

VACV-WR VACV-IHD VACV-Lis VACV-NYC TNX-801

S
>




: Replication in BSC-40 and Vero-E6

Plaque Assay qPCR
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TNX-801: >10- to 100-fold more attenuated than VACV based vaccines



) TNX-801: Replication in Primary Human Cells
- (Dermal Tract)

Plaque Assay qPCR
Melanocytes
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TNX-801: ~10- to 27-fold more attenuated than VACV based vaccines




i\"fiﬁ‘;..TNX-801: Replication Kinetics in Primary
~ Human Cells (Dermal Tract)

Plaque Assay qPCR
Dermal Fibroblasts
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TNX-801: >5- to 119-fold more attenuated than VACV based vaccines



(1) TNX-801: Replication Kinetics in Primary
~ Human Cells (Respiratory Tract)

Titer
(log1o PFU/mL)

Titer
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Plaque Assay qPCR
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TNX-801: ~20- to 30-fold more attenuated than VACV based vaccines




1) TNX-801: Replication Kinetics in Primary

“*Human Cells (Respiratory Tract)

Titer

Titer

Plaque Assay qPCR
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TNX-801: >3- to 30-fold more attenuated than VACV based vaccines
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3) TNX-801 attenuation in vivo



(*) TNX-801 Characterization in vivo

» Investigate attenuation of TNX-801 /jn vivo relative to

VACV based vaccines
= Immunocompromised Mice (C57BL/6 ifnar/-and C57BL/6 ifnar/-
/ifngr’/-)
« Sensitive to virus infection

Positive Control: VACV-WR
Older vaccines:

TNX-801

Route: Intranasal

» Parameters measured:
1) Clinical Score
2) Temperature
3) Weight loss
4) Survival



TNX-801 Characterization C57BL/6 ifnar/-

C57BL/6 ifnar”

= VACVWR (5.7 Log,, PFU)

~ TNX-801(8.0Log, PFU)

0 7 14

> Parameters measured:
1) Clinical Score
2) Temperature
3) Weight loss
4) Survival
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(®) TNX-801 Infection of C57BL/6 ifnar’- Mice

Disease Score
VACV-WR ( ), -Li ‘ TNX-801/Mock
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TNX-801 infection did not produce any clinical disease
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TNX-801 Infection of C57BL/6 ifnar/- Mice

Weight Loss
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TNX-801 infection did not produce any clinical disease
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TNX-801 Infection of C57BL/6 ifnar/-/ifngr/-
~ Mice

-e= VACV-WR(5.7 log,, PFU)
0= VACV-WR (4.8 log,, PFU)

C57BL/6 ifnar *ifngr”

CV-NYC
. == TNX-801(7.8 log, PFU)
Route: IN o Mock 10

0 7 14

> Parameters measured:
1) Clinical Score
2) Temperature
3) Weight loss
4) Survival
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TNX-801 Infection of C57BL/6 ifnar/-/ifngr/-
Mice

Disease Score
VACV-WR : TNX-801/Mock
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TNX-801 infection did not produce any clinical disease
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Mice: >1,000-fold more Attenuated

Percent Weight Loss

Percent Survival

TNX-801 infection did not produce any clinical disease
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4) TNX-801 immunogenicity and
efficacy in NHP model



TNX-801 Immunogenicity and Efficacy in
~  NHPs: Study Design

Vaccination Challenge
) Dose ) Dose
Group Vaccine N (Log,, PFU) Route Virus (Log 1, PFU) Route
1 TNX-801 (High) 4 6.6 Scarification MPXV (Zaire) 5.0 IT
2 TNX-801 (Low) 4 5.7 Scarification MPXYV (Zaire) 5.0 IT
3 rVACV 4 5.0 Scarification MPXYV (Zaire) 5.0 IT
4 Mock 4 Scarification MPXYV (Zaire) 5.0 IT

rVACV = Plaque pick from ACAM2000 (Approved Vaccine)




0 Immunogenicity and Efficacy in NHPs - Study
Design
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¢}y Immunogenicity: Total IgG (ELISA)
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Immunogenicity: Neutralizing Antibody
(PRNT;, Assay)
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|y Virus Shedding: Oral Swabs (qQPCR)

Oral Swabs
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Minimal or no virus shedding in TNX-801 vaccinated groups
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1 Viremia (qPCR)
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0 Clinical Disease: Lesions

Lesions
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(1) Clinical Disease: Lesions (Mock Group)
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1y clinical Disease: Lethality
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Conclusions

>»TNX-801 is attenuated in vitro:
1) Plaque phenotype: VACV (~3-4 mm) vs. TNX-801 (~1-2 mm)
2) Multi-step growth kinetics:

= Immortalized cell lines: ~10- to 100-fold attenuation

= Human primary cell lines: ~5- to 100-fold attenuation
>TNX-801 is attenuated in vivo:

1) Assessed TNX-801 attenuation in immunocompromised murine
models (C57BL/6 ifnar’”-and C57BL/6 ifnar’/ifngr”)

2) TNX-801 is >100- to 1,000-fold more attenuated than VACV strains

3) TNX-801 is indistinguishable from mock treated animals in
immunocompromised model



) Conclusions (NHP Study)

> A single dose of TNX-801 vaccination was well tolerated

» No severe adverse events (no lesions) following vaccination

» TNX-801 vaccination via traditional route (scarification) was
Immunogenic

» Provided near complete protection against virus shedding,
viremia, and weight loss

» No clinical disease was observed (lesions)

» All NHPs (TNX-801 and rVACV) survived lethal challenge
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