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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. Investors 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.
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Live Virus Vaccine Platform: Recombinant Pox Vaccine (RPV)

Technology for Emerging Infectious Diseases and Oncolytics

Mpox and Smallpox

Future Pandemics & New 

Infectious Diseases

COVID-19

MTB

Using Proven Science To Address Challenging Disease States, We are Developing A 

Programmable Technology Platform Aimed At Combating Future Threats To Public Health 

Vaccinia Horsepox
ANTIGEN 

CODING

Oncology

RPV VECTOR BELIEVED SIMILAR TO EDWARD JENNER’S VACCINE1-3

1Shrick, 2017. N Engl J Med 377:1491-1492
2Esparza, 2020. Vaccine. 38(30): 4773–4779
3Brinkmann, 2020. Genome Biol. 21: 286
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In 1796, Dr. Edward Jenner Introduced Vaccination to Protect Against Smallpox
Jenner observed that “vaccinia” was transmitted from horses to cows by farriers1

Take5

• Current administration

‒ Bifurcated needle

‒ Percutaneous

‒ No sterile injection required

• Biomarker of protection

‒ Measure of T cell immunity6

‒ Described by Jenner

‒ Used in WHO accelerated 
eradication program

1Jenner E. “An Inquiry Into the Causes and Effects of the Variole Vaccinae, a Disease Discovered in Some of the Western Counties of England, Particularly Gloucestershire and Known by the Name of the 
cow‐pox.” London: Sampson Low, 1798.
2Schrick L et al. N Engl J Med. (2017) 377:1491-1492.
3Souza ARV, et al. mBio. (2023) 14(5):e0188723. doi: 10.1128/mbio.01887-23.
4TNX-801 is an investigational new biologic and is not approved for any indication
5Centers for Disease Control and Prevention. Accessed April 15, 2020. https://phil.cdc.gov/Details.aspx?pid=3276
6Fulginiti VA, et al. Clin Infect Dis. (2003) 37(2):241-250.
7Kim YC et al Advanced Drug Delivery Reviews 2012;64(14)1547-1568 

Microneedle Array Patch (MAP)7

• Feasibility for horsepox under investigation

• NextGen Sequencing has shown horsepox virus was used as a vaccine during the 19th century2,3

• Potential horsepox vaccine for smallpox TNX-801 from synthetic biology under development4

https://phil.cdc.gov/Details.aspx?pid=3276
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The Balance of Tolerability and Reactogenicity for Pox-based Vaccines

Well tolerated,

High dose 
2 vaccinations

~1 death 

per 

million

~10 

deaths 

per 

millionNon-propagating

Robustly Propagating

1st and 2nd Generation smallpox vaccines

Dryvax

Lister
TianTan

Copenhagen

Tashkent

MVA

NYVAC
Canarypox
Fowlpox

Optimal Replicative Capacity

Moderately Propagating

Horsepox

Replicating live-virus vaccines 

appear to stimulate innate, 

humoral and T cell immunity
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TNX-801 is Attenuated >10-to-1,000-fold vs. Vaccinia (VACV) in 

Immunocompromised Mouse Model
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Mpox Declared Public Health Emergency of International Concern 

(PHEIC) by WHO* on August 14, 2024: New Clade 1

EUA- Emergency Use Authorization

• Clade 1 - first wave in Democratic Republic of Congo (DRC), 

• 10% mortality, 

• Affects children

• Additional emerging mutation, 

• ~0.5% mortality, 
• Affects both MSM (men who have sex with men) + heterosexual transmission primarily in adults

• 2024 mpox epidemic out-of-control  in DRC has led to >20,000 cases mid-August caught and spread to 

12 countries in Africa

• First cases identified in Kenya, Sweden, Thailand, Singapore and India

• Two FDA-approved vaccines:
• Jynneos® (Bavarian-Nordic) – requires 2 dose regimen, durability of neutralization antibody titers 

being studied1,2; also approved for use in adults by the WHO3

• ACAM 2000 (Emergent) – single-dose, reactogenic, provides durable protection; approved for 

people at high risk of mpox infection4; FDA approved for smallpox

*WHO = World Health Organization 
1Zaeck LM, Nat Med. 2023 29(1):270-278. doi: 10.1038/s41591-022-02090
2Berens-Riha N, et al. Euro Surveill. 2022 27(48):2200894. doi: 10.2807/1560-7917.ES.2022.27.48.2200894.
3Keaton, J. Sept. 13, 2024. Associated Press. “WHO grants first mpox vaccine approval to ramp up response to disease in Africa.” URL: 
https://bit.ly/4e4yyeb
4https://www.fda.gov/vaccines-blood-biologics/vaccines/key-facts-about-vaccines-prevent-mpox-
disease#:~:text=ACAM2000%20Vaccine,for%20smallpox%20or%20mpox%20infection.

https://bit.ly/4e4yyeb
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Mpox Remains a Threat in Africa and Worldwide

WHO https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON493 
Accessed 11/29/2023

Mpox cases 2021-2023 (CDC)

https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON493
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Smallpox Preparedness is a Recognized Priority. National Stockpile 

Expansion is Predicted, Periodic Replenishment Required

March 2024
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TNX-801 Target Product Profile

 Indications: Mpox, Smallpox, Other Emerging Orthopoxviruses

Attribute TNX-801 Attribute TNX-801

Doses 1 Scalability Standard Viral Vaccine 

Mfg

Durability >10 years Attenuation 10-1000x more 

attenuated than VACV

Breadth of Immunity Broad- whole organism Safety Risk Low

Efficacy >90% (Pan–

orthopoxvirus including 

Mpox Clade 1)

Intended Population All

Route Microneedle patch Blacks Forward 

Transmission

Stability 2º-8º C Affordable

TNX-801 is an investigational biologic in the pre-IND stage of development
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An Effective Single-Dose Mpox Vaccine Could Increase 

Protection and Improve Coverage Compared to a Two-Dose Regimen

CDC/ ACIP  Oct 25, 2023

U.S. Mpox Vaccine 

Coverage in High- Risk 

Groups (CDC)

1-dose: 38.8%

2-dose: 24.3%

37%

Drop Out
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TNX-801: Global Vaccine Equity Advantages

Potentially much lower relative price than incumbent 

• One dose 

• Smaller dose

• High scale manufacturing using existing, standard technologies

Competition in marketplace with second vaccine: Drives affordability

One-dose vaccine 

• Allows for ring vaccination strategy

• Eliminates dropout between doses 

• Improves on real-world vaccine effectiveness

Microneedle one-dose delivery 

• Improves local accessibility 

• Improves acceptability and higher coverage rates

Free up vaccine supplies for countries now without access

Enable WHO global stockpile for developing countries
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TNX-801: Immunogenicity and Efficacy in Non-Human Primates 

(NHPs)

Vaccine administered with bifurcated needle
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Immunogenicity and Efficacy in NHPs: Study Design

“Take” observed in all TNX-801 vaccinated 

NHPs except one

Post-vaccination, no NHP showed lesions 

during first 60 days

rVACV = Plaque pick from ACAM2000 (Approved Vaccine)

Noyce et al. Viruses. 2023 Jan 26;15(2):356.
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TNX-801 Immunogenicity: 100% Seroconversion

100% seroconversion in Tonix-801 vaccinated groups with antibody titers 2- 

to 16-fold higher than baseline by day 28 and 4-to 8–fold higher at day 56

Noyce et al. Viruses. 2023 Jan 26;15(2):356.
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TNX-801 Immunogenicity: Neutralizing Antibody

88% of TNX-801 vaccinated NHPs had neutralizing antibody responses 

8- to 50-fold from baseline

(PRNT50 Assay)

Noyce et al. Viruses. 2023 Jan 26;15(2):356.
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TNX-801 Virus Shedding: Minimal/No Shedding

TNX-801 (High Dose) TNX-801 (Low Dose) rVACV Mock

Potential to Reduce Forward Transmission

Noyce et al. Viruses. 2023 Jan 26;15(2):356.
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Clinical Disease: No Lesions Were Observed in the TNX-801 

Vaccinated Groups

TNX-801 (High Dose) TNX-801 (Low Dose) rVACV Mock

Noyce et al. Viruses. 2023 Jan 26;15(2):356.
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Survival: 100% of TNX-801 Vaccinated NHPs Survived Lethal 

Challenge

No deaths in Tonix-801 vaccinated groups

Noyce et al. Viruses. 2023 Jan 26;15(2):356.
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TNX 801 Vaccine Platform Can Carry Multiple Genes Such as Spike 

Protein: Next Generation SARS-CoV-2 Vaccine (TNX-1800*) 

Development of HPXV as a recombinant Delivery Vector Platform

Central General Region 36Kp -146KbpLeft Terminal Region 60Kbp Right Terminal Region 147-212 kbp

Essential Viral Genes  

Non-Essential Viral Genes  

L-ITR

Non-Essential Viral Genes  

R-ITR

HPXV Genes 001-062 HPXV Genes 063-145 HPXV Genes 146- 207

Δ095 (TK)

Pox E/L Promotor

Right Flanking ArmLeft Flanking Arm

Recombinant Generation

Rescue virus: TNX-1800    SARS-CoV-2 WA-2020 Spike 

Protein Gene 

*TNX-1800 has not been approved for any indication
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TNX-1800: The Tonix RPV Platform Selected by NIH/NIAID for 

Project NextGen COVID-19 Vaccine
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