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Item 7.01  Regulation FD Disclosure.

Tonix Pharmaceuticals Holding Corp. (the “Company”) updated its investor presentations, which are used to conduct meetings with investors, stockholders and analysts and at
investor conferences, and which the Company intends to place on its website, which may contain nonpublic information. Copies of the presentations are filed as Exhibits 99.01
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filing.
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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, risks related to failure to obtain U.S. Food and Drug Administration
clearances or approvals and noncompliance with its requlations; our need for additional financing; delays and
uncertainties caused by the global COVID-19 pandemic; substantial competition; uncertainties of patent
protection and litigation; uncertainties of government or third party payor reimbursemeant; limited research
and development efforts and dependence upon third parties. 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, 2020, as filed with the
Securities and Exchange Commission (the "SEC™) on March 15, 2021, 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
gualified by all such risk factors and other cautionary statements.




0 Tonix Pharmaceuticals: Who We Are and

What We Do

Mission And Purpose

Clinical-stage biopharmaceutical company that invents, licenses, acquires and develops
innovative medicines to help patients manage central nervous system (CNS) and immunology

conditions

“Advancing science to improve patient care and public health”

Team of passionate professionals
Adwvancing innovative programs into the clinic: Phase 2 and Phase 3 clinical data are perceived
as value-creating inflection points

Pipeline

Development stage: programs range from preclinical to mid-Phase 3; expect three new
programs in Phase 2 by YE 2021

Therapeutic modalities: small molecules, small synthetic peptides, recombinant peptide from
E. coli, recombinant proteins from CHO cells (monoclenal antibody, fusion protein), live virus

vaccines

Route of administration: oral, sublingual, intranasal, i.v., intradermal, percutaneous

d) Tonix Pipeline - CNS, Immunology and
Biodefense Portfolio

CANDIDATES | INDICATION STATUS
Fibromyalgla (FM) Mid-Phase 3 - ongoing
THX-102 511 Posltraurnatic Stress Disorder [FTS0D) Phasa 2
Long COVID {PASCE) Clinical = pre-IND#
THX-13004 Cocaine Intoxication / Overdase Phase 2
Central Nervous System — — - —
(CNS) TNX-1900% Migraine and Craniofacial Pain Clinical - pre-THMDS
THX-23007 Prader-Willi Syndrome Clinical - pre-IMND
THX-601 CR Depression, PTSD, Meurocognitive Dysfunction from Stercids Clinical - pre-THNDE
THH-16007 Deprassion, PTSD and ADHD Preclinical
Immunology /Immuno- THX-150010 Organ Transplant Rejection/Autaimmune Conditlons Fraclinical
oncology (ID) THX-17000 Gastric and pancreatic cancers preciinical
B THx-g011 Smallpox and monkeypox preventing vaccine Preclinical
Biodefense - —
THX-701 Radioprotection Preclinical

ITHE-102 SL {eydebsnzapring HC| sublingual tablets) is an inwvestigational new drug and has not been approved for any indication. Long COVIODYPASE program s akio inchided in the COWID- 19 Partfalia. Additional

indizaticng of Agitation in AlTheimers Disease (AAD) and Aleanhal Use Diardar (AUD) are Fhase 2 ready.

“Poat-fcube Sequsiac of COVID-19.

“pre-IND | Inwestigational Kew Crug) meeting with the FOA completed and based on inal minutes Company pans to fle 180 to suppart PRase 2 study in pabents whose symptoms cverlap wih bromypalgia
“Tix- 1300 (doudie-rmutsnt cocalne esterase) b5 a0 Investigational new hinkgle and has not been approved far any indication; loenssd fram Columbla University.
“acquired fram Trigemina; Acense agresment with Stanfard Untersiy

GA Phisse 2 trial under an vestigatar-initiated TN has been compdeted in the U5, using THE-1900; Phase 2 expected to star Q48’21
FCo-mwdusthee Noense agresment with French National InstRute of Health and Hedics! Research {Inserm)

STHE-GOL CR IS In the pre-1KD stage s the U5, & Phass 1 trisd for formuiation development was completed outside of the UUS; Phose 2 expected to stam 1H 2022

“heauirsd from TRImaran Fharma; liense agreemsnt with Wayne State University

gri-CRA0L humanized monodonal amibody

Hperembinant trefoil factor 2 (FTPF2) based protein; licersed from Columbils University

ELive attenuated voccine based on horsepos vrus

2021 Tenlx Pharmaceuticals Holding Con




(1) Tonix Pipeline — COVID-19 Portfolio

INDICATION STATUS
Phase 1, 1H 2022=

CANDIDATES

THX-1800 COVID-19 vaccine!

THX-2300 COVIDR-19 vaccine? Preclinical

COVID-19
Lang COVID (PASC) Clinical - pre-IND?

THNX-102 5L

TNX-2100
THX-3500 COVID-19 [SARS-Cov-2) antiviral® |

Portfolio
SARS-Cov-2 Diagnostic for T call immunity® First-in-human study, Q4 2021*

Preclinical

*Represents expected milestones

tLive attenuated vacdine based on harsepox virus vector
2Live attenuated vaccne based on bovine parainfluenza vinus wechar; option for license with Kansas State University

Pgst-fcute Sequelas of COVID-19

Apre-IMD meeting with the FOMA completed and based on fingl meeting minutes, Company plans te file IND te support Phese 2 study in subset of patients whose symploms
averlap with fibromyalga

S0 wivo giggnostic; SARS-CoV-2 peptide epitope mixtures for intradermal administration to measure delayved-type hypersansitivity to SARS-CoV-2

AZangivarmycin, for injection

O

TNX-1800!1

+ Drug Product: modified recombinant horsepox live virus
vaccine produced in cell culture for percutaneous

administration

+ Targeted Indication: COVID-19 vaccine

PTHX-1800 s an investigational mew biclsgic ard has not been approved for ary indication.

2021 Tonix Pharmaceuticals Holdl Con)




1 COVID-19 Vaccines with FDA Approval or
Emergency Use Authorization (EUA): Still
Uncertainty

Durability of protection
- Vaccinated people lose protection, starting at © months®
+ Increasing rates of “breakthrough” COVID
+ White House advocating booster vaccinations with mRNA vaccines at 8 months
Effect on forward transmission (spread of infection to others)
+ Concerns about whether vaccinated people can be infectious to others
Detecting vaccine failure
+ Need a strategy for identifying individuals at risk after vaccination
No recognized, clinical applicable biomarker of vaccine protection
+ Best proxy is neutralizing antibodies, which are hard to measure
Current and future variants (e.g., delta variant)
» Less protection from existing vaccines
+ Unknown effectiveness for future variants

Twoww. cdegowymediasreleases /202 1/ <081 8-covld-19-booster-shots_html
] » Pharmaceuticals Hald

COVID-19 Vaccines: Where do we go from
here?

mRNA vaccines have given us some time, but are unlikely to be a Iung-term
solution

» Vaccinated people lost protection, increasing rates of "breakthrough™ COVID

« COVID is becoming endemic; vaccination of entire warld every 8 months not practical

Operation Warp Speed (OWS) identified 4 types of vaccines;
+ RNA/DNA - Pfizer is fully approved by the FDA and Moderna has EUA
« Subunit - Novavax has EUA
« Nen-replicating - 1 and J has EUA; AstraZeneca widely used in UK and ex-US
» Live Virus Vaccines — none were ultimately adopted by OWS

Live Virus Vaccines
« Merck was developing two programs: V5V and Measles, but they were not included in
OWS and were abandoned in January 20211

« Live Virus vaccines are the oldest vaccine technology and have led to eradication of
smallpox and control of measles, mumps, rubella and other viral conditions

twww. clinicaltrialsarena.com/commant/ridgeback-marcks-molnupiravir-for-covid- 1%- has-moa-administration-advantages-but-phase-iia-facas-

axacution-obstaclias-may-have-value-gaps/
® Pharmace cals Hold




TNX-18001: a Live Virus COVID-19 Vaccine

Candidate /

+ Utilizes Tonix's proprietary horsepox virus as a vector
+ Encodes a protein from SARS-CoV-2, the cause of COVID-19
* Developed in collaboration with University of Alberta, Canada
+ Animal testing with Southern Research
« Mon-human primate immune response positive results reported in 4t quarter 2020

* Non-human primate CoV-2 challenge testing positive data reported in 1% quarter
2021

» TNX-1800 vaccinated animals had undetectable? CoV-2 by PCR in upper and lower airways?
+ Manufacturing agreement with FUJIFILM Diosynth

= Development for Good Manufacturing Practice (GMP) manufacturing for human
trials

+ Expect GMP clinical supply to be ready for human trials targeted to begin in 1% half
of 20224

UTRX- 1800 [horsepng/Cov-2 spike live vacome)] is a2 the pre-140 stage of developmsent:

*Less than 1,000 genomaes by PCR

AUpper sirway = oropharyngeal swabe; Lower airmay = trachesl lavage

“We cannot predict whether the global COVID-19 pandemic will iImpact the timing of these milestanes
21T ®* Pharmaceuticals Holding Corp

(1) Potential Profile of TNX-1800 Compared to
mRNA COVID-19 Vaccines /

Criteria | mRNA Vaccines TNX-1800

Number of shots Two One
Duration &8 months Years [/ decades
Boosters Recommended Not required
Protection from variants Variable Expected
Forward Transmission Unknown for variants like delta Likely prevents
Biomarker MNone Yes - “Take”
Manufacturing Complex Conventional
Glass sparing packaging No Yes
Shipping and storage Cold Chain Standard refrigeration

Protection from smallpox MNo Yes




(l) Warp-Speed COVID-19 Vaccines: Live Virus
Vaccines Take Longer to Develop /

+ mRNA
+ Moderna (mRNA-1273, LNPl-encapsulated CoV-2 Spike ["Spike”] mRNA) EUAZ
+ Pfizer & BioNTech (LMP-encapsulated Spike mRNA) FDA Approval
+ Subunit
+ Sanofi/GSK (recombinant Spike protein with adjuvant?) In Phase 3
+ MNovavax (NVX-CoV2373, recombinant Spike protein with adjuvant?) In Phase 3
- Non-replicating virus
+ J&J (Ad26.COV2Z-5, Ad26 encoding Spike) EUA in U.5. and Canada
+ Astra-Zeneca/Oxford (AZD1222, ChAdOx-1 encoding Spike) In Phase 3 (EUA in UK, Europe,

Canada and India)

+ Live attenuated virus
+ Merck (TMV-083, modified measles-encoding Spike) Terminated Jan ‘21 - Phase 1%
+ Merck (V591, pseudo-typed VSV7-encoding Spike) Terminated Jan ‘21 - Phase 18

SMuasles-based waocine, acqussition of Themis, collaboration with Institute

ILigid Hanmpartiche = “LRP

*Emergency Use Authorization = “EUA”

'GEK adjuvant ASDS containg squalens, DL-a-tacophered and palysarbats

“Novavas adjueant Matre-M1 containe saponin extracted from the Quitaja

sapenaria Molina tree 231 T Fhar Fald

[-1% Vaeging
pnal Therapewts

rent of SARS-C
selopmens af Two [nve

"WEW = vesioular stomatitis wirus; collaboration with 18%0 = Internaticnal
AIDE Vaccing Titiative

(1) COVID-19 Vaccine Landscape /

+ We expect more than one vaccine will be approved by FDA
« Different vaccines for different individuals

« More than 150 vaccines in development
+ Diversity of approaches is important since protective immunity is not yet
understood
« Technologies range from never tested before (mRNA) to 220 vears old

+ Uncertainty exists around efficacy, durability and importantly, safety

+ Live attenuated vector systems in development include:
+ Tonix (horsepox), Tonix (bovine parainfluenza), Zydus Cadila {(measles-based)




Live, Attenuated Virus Vaccines for Other
Infectious Diseases! /

* Long term, durable immunity

« Expected to stimulate T cells and provide years to decades of
protection

« Single administration, scalable manufacturing

+ Low dose is amplified by replication, mRNA and protein synthesis at
vaccination site

* Block forward transmission (infectivity)

+ Key to conferring herd immunity and protecting
immunocompromised

mallpas, containeent of aens il

TNX-18001: Engineered for Long-term
Immunity /

Based on “vaccinia” vaccine developed more than 200 years ago by Dr.
Edward Jenner to prevent smallpox

+ TNX-1800 has 99.7% colinear identity with circa 1860 smallpox vaccine?

- Eradicated smallpox (only viral disease ever eradicated)

+ Elicits durable (many decades) T cell immunity

+ Single dose protection without adjuvants

+ Manufacturable at scale

+ Minimal "cold chain” supply issues

+ Glass-sparing packaging owing to small unit dose

Genetic analysis of early vaccines indicates that Tonix’s “horsepox” is
closely related to Edward Jenner’s “vaccinia”

+ Modern "vaccinia” evolved during the 220 vears it was propagated by primitive
methods = for over 120 years before “viruses” were identified

ITHE-1E00D [horsepasCov-2 spike live vaccine) is at the pre-1ND stage of develapmen
‘Brinkmann A et al, Ganome Biology (2020} 211265 H C




TNX-1800 Vaccination of Non-Human Primates Elicited Anti-

l SARS-CoV-2 Neutralizing Antibodies and Skin Reaction or “"Take”
0 in All Eight Animals

15
STUDY DESIGN:
« Compares TNX-1800 to TNX-801 (horsepox virus, no CoV-2 protein} at two doses in non-
human primates, A control group received a placebo vehicle control.
+« Each of these five groups (TNX-1800 high and low dose; TNX-801 high and low dose and
placebo) includes four animals.
TOLERABILITY:
«  TNX-1800 and TNX-801 were well tolerated at both doses.
NEUTRALIZING ANTI-CoV-2 ANTIBODIES:
+ At Day 14 after a single vaccination, all eight of the TNX-1800 vaccinated animals made anti-
CoV-2 neutralizing antibodies {(=1:40 titer).
+ None of the eight TNX-801 vaccinated control animals, or any of the four animals in the
placebo group, made anti-CoV-2 neutralizing antibodies (£1:10 titer).
« Level of neutralizing anti-CoV-2 antibody production was similar between the low and high
dose TNX-1800 groups (1 x 105 Plague Forming Units [PFU]) and 3 x 108 PFU, respectively.
SKIN TAKE BIOMARKER:
+« Al 16 animals vaccinated with either dose of TNX-1800 or the control TNX-801 manifested a
“take”, or cutaneous response, signaling that the horsepox vector elicited a strong T cell
immune response. 2031 Tonix Pharmaceuticats Holding Gon
l TNX-1800 Vaccination and SARS-CoV-2 Challenge of Non-Human
Primates Findings and Conclusions
16

CHALLENGE WITH SARS-COV-2:

+  Six days after challenge with SARS-CoV-2, TNX-1800 vaccinated animals had undetectable! SARS-
CoV-2 in upper or lower airways2,

DOSE:

+ Supports the expectation that TNX-1800 at the low dose of 1 x 105 PFU is an appropriate dose for
a one-shot vaccine in humans.,

+ Indicates that 100 doses per vial is the target format for commercialization, which is suited to
manufacturing and distribution at large scale.

CONCLUSIONS:

«  TMNX-1800 induces a strong Immune response to SARS-CoV-2 in non-human primates and is
capable of decreasing viral load in upper and lower airways consistent with decreased
transmission.

+ Data confirm that “take” is a biomarker of a strong immunaological response to TNX-1800' vector,
horsepox virus vaccine, and also indicate that “take” is predictive of a neutralizing antibody
response to CoV-2 spike protein and protection of upper and lower airways.

'Less than 1,000 genomes by PCR
iUpper airwey = cropharyngeal swabs; Lower ainway = tracheal lavage

{1} onix Pharmaceyuticals Hold Con)
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(b Why Use a Horsepox Platform for a VaccinV

Horsepox can be engineered to express foreign genes

Lack of persistence or genomic integration in the host
Strong immunogenicity as a vaccine

Readily manufacture at scale

Live, attenuated vaccine - direct antigen presentation

-
-
-
-

Potential advantages of horsepox over vaccinia

+ Maintains strong immunogenicity with potentially improved tolerability

+ Relative to non-replicating vaccinia, horsepox’s replication in human cells
provides direct antigen presentation, which is expected to trigger a T cell
immune response, by Class I Major Histocompatibility Complex (MHC) Antigens

+ Horsepox may behave differently than vaccinia as a vector, in part because of
its different repertoire of genes that modulate immune responses and host
range

£ 2021 Tonlx Pharmaceuticals Holding Corp,

0 TNX-1800 is Based on a Horsepox Virus (HPXV)
Vector Designed to Express SARS-CoV-2 S Prote%
1

T T | B
BB~

Horsepox HPXV-Gene A HPXV-Gene B HPXV-Gene C
sHPXW Expanded View ~4,000 Bp
~200,000 Bp
( Homologous Recombination w
Expanded View ~4,000 Bp

HPFXV-Gene A HPXV-Gene C

Viral Promoter

TNX-1800*
rHPXV/SARS-CoV-25

*THH-1B00 i5 at the pre-1HD stage of development

£ 2021 Tonlx Pharmaceuticals Holding Corp,




Vaccinia Induces a Skin Reaction Called
“"Take” — Described by Dr. Edward Jenner

19
- Biomarker of protection
*» Smallpox was eradicated using this
marker
* Revaccination indicated for recipients
without “take”
+ Measure of T cell immunity
= No need for blood draws or complex
laboratory studies
» No other functional T cell assay is
approved or in clinical use for
Vaccination by scarification® vaccination
*Exarnple af maj: ~|:||::||. or take,” resulting from a reglicetion-competent Tve-virus vacone celivered via scenfication, indicabing successhul wacanatian!
£ 2021 Tonix Pharmaceuticals Halding Corp
(1) Unique Challenges of SARS-CoV-2
20
SARS SARS-CoV-2
1,2 I = 4
Rate of death The death rate for COVID-19 is Rate of death’
~109% significantly lower compared to 0.003% - 5.4%
Deaths? Siruiance, SARG-Co-2 has Deaths (as of July 2021)
744 resulted in far mare deaths® >4.2M
Rate of infectivity! m Rate of infectivityl?
0.4 SARS-Cov-2 is more infectious, i ~2.5
Incubation time? has a langer incubation time, Incubation time2*
and presents asymptomatically
2-7 days in more Individuals, making it 6-14 days
Asymptomatic? S e = Asymptomatict
~13% - ~40%

L. Coccaneh M, 21 2. o Se e (ol So 2000:19: 20602 FES,
2, Raban A4, et o, Le Mfsrias n Metoins, 200026807031 74- 154,
AWk S B, 6 AL S LD, 2020 1T): 1142-1 145,

4, Cemers Nor Diszase Cosingl aad Prevertion, Accessed Fgwember 2020, hitpsaitwwas,odc gowcong ran el 0 LB-nomhaplen ning - soenarias himl

5. Jabis Haphdrs Uriverwly. Accossad Jby 201, BHRes corarasin s fufmag. bimi

£ 2021 Tonkx Pharmaceuticals Halding Corp




O

to Lethal Respiratory Illness

Infection of Type II Pneumocytes Can Lead/
21

S5ARS-CoV-2 Infects Type IT Pneumocytes in Lung Alveolit

Type Il pneumocytes in
the alveali secrete
pulmonary surfactants
that are necessary for
effective gas exchange.?

uojejeyxa >

These cells also

[+

s 5 [ =} o C

serve as pragenitor —
cells for repairing _D‘_O, o
damaged alvaoli2
Tema I
. Dneumr.‘lqr{ﬁ s
/,- I_/.;; e \\ _'_."S: /! '\\ P

- :’-‘ o g -
o ~ MMy S

N

SARS-CoV-2 infected alveolus

In COWID-1%9, infection
of type 1T pneumacytes
results in impaired gas
exchange and fuid
lzakage into alveoli.®

SARS-CalV-2 U
o

Iga antibadies
L".

o

5 Inhalation
4.0 ¢ 4

T IgG antibodies

@ BV pctivated
| cOE T oo

Strong antibody
respanses to SARS-
CoV-2 are linked to
more severs diseass
angl fatality,*

1, Erudsen L et 8l Hsiochem CeN fvl 20081 20063661676,
2, Hawsn P AT 7 Ppsil Lung Cind Pt Prsest. 20R0:HIS(L1L1LE- L1230,

3 Ko 2, ek ol Lancet Reszie Mg, Bila0;8]4) 4004232,
A, Lt WS, ot al. et PUerodial, 2000 8: LIEE- 2191,

£ 2021 Tonix Phar
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O

to Spread Contagious Virus

SARS-CoV-2 Hijacks the Respiratory System/
22

» Virus factories

release virions by . AR e

— - O
continuous budding o ' ___;i}gp&{j E
\‘.J‘P'“{ i >
« Breathing, speaking _..’_9{._,_;0 0{3 g

or coughing has the (o I
potential to release ® ___Q__JGQ 3
virions into the air . 0,590 © B
and transmit L) To0g” L
infection to others . \| E

Endethaiial
SACI
Caplllary f::lirrl':a“r:“r: Alrway

Bar-0n TH, @t Al ale. 20200519 57205,




d) CoV-2 Specific T Cells Kill the Virus Factory

23

«Natural immunity ™ . m o =

or vaccine s ¢
protection has p T 700

the potential to . Ll (=2
decrease forward <}_1 /m; P

transmission P 1 m“{"} Lo
T cells | . JO o
specifically kill A A ® .}

virally infected +(\ O i

Cel I S Capillary F::l;r;r!a“t:nr: Alrway

Bar-0n TH, @t Al ale. 20200519 57205,

d) Contrasting T cell and Antibody Immunity/

24

+ T cell immunity
» Durable or long-lived (many years)
+ Recognize fragments of pathogens on the surfaces of infected cells
+ Cannot recognize pathogens directly
+ Potential to clear viral infections (by killing infected cells)
+ Potential to block forward transmission (contagion) by infected people

+ Antibody immunity
- Temporary or short-lived (typically 3-6 months)
+ Recognize pathogens directly
+ Potential to block viral entry (by recognizing pathogens)
« Can only recognize virally infected cells that express viral surface proteins

® Pharmaceyuticals Holding Con
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(1) TNX-1800: Potential Development and Uses/

+ Potential to protect against CoV-2 Variants
= T cell epitopes are short stretches of peptides (~8-14 aa fragments) that so far seem to be
conserved between variants
= Clinical trials will test potential protection against CoV-2 variants
« For example, the "British” (B.1.1.7), "Brazilian” (P.1) and “South African” (B.1.351)
strains have emerged
+ B.1.351 may elude the protection conferred by certain vaccines against other strains

* Pre- and Post-pandemic vaccine
+ Development will begin with clinical trials in adults
« Subsequent development will focus on children
Analagous to the historical use of horsepox and vaceinia as childhaod immunizations to prevent {and ultimately
eradicate) smallpox
» Potential to block forward transmission (contagion) by infected people
« Trial participants will be stratified by pre-existing antibody and T cell immunity
= THX-2100¢ skin test may be used to stratify for T cell immunity

ITNX-2100 (SARS-Tov-2 epitope peptide mixtures for intradermal administration} is at the pra-IND stage of dewelopment
1021 Tonix Pharmaceuticals Holding G

COVID-19 Vaccine Platform: Planned Internal
Development and Manufacturing Capabiliti}s{

Infectious Disease R&D Center (RDC) - Frederick, MD
= Function: Accelerated development of vaccines and antiviral drugs against COVID-19, its
variants and other infectious diseases
« Description: ~48,000 square feet, BSL-2, currently operated by Southern Research
+ Status: Acquisition expected to close in the fourth quarter of 2021

Advanced Development Center (ADC) - New Bedford, MA

+ Function: Development and clinical scale manufacturing of live-virus vaccines to support
Phase 1 and Phase 2 trials

+ Description: ~45,000 square feet, under construction, planned BSL-2

+ Status: Expected to be operational in first half 2022

Commercial Manufacturing Center (CMC) - Hamilton, MT
+ Function: Commercial scale manufacturing of live-virus vaccines
» Description: ~44 acre green field site, planned BSL-2
+ Status: Planning for initiation of construction in 2022




(b Infectious Disease R&D Facility /
27

Expect to close on acquisition from Southern Research October 1, 2021
Located in Frederick, MD

« Groundbreaking August 2021
+ Expect to be operational 1H22
+ Located in New Bedford, MA




d) US COVID-19 Vaccine Booster Developments

Current US Government recommendation is boosters at EIGHT months post-Pfizer or Moderna
vaccination!
« CDC, FDA, White House, COVID-19 Response Team believe immunity wanes by 8 months -
vaccines will be available by September 20 - ahead of FDA action
= J]&J vaccine duration under review

Pfizer has applied for FDA approval for potential boosters based on a Phase 3 clinical trial in
which participants were given a booster between 4.8 and 8 months after completing the two-
dose primary regimen?

J&J also developing booster?

One-size-fits-all booster strategy is expensive and unlikely to be sustainable

Swenwcolegovimediafrelesses 2021 /508 18-covid-19-bopster-shats. htrml

Zyeenwinvestars. pfizer com/investar-newsy press-rel sase-detsils/ 2021 Phzer-and-BiokTech-Tritiate- Redling-Submission-of - Supplemental - Bialagics-License-Application-ta-
U.5.-FOA-for-Booster-Dose-of- COMIRMATY -in-Individuals- 1 6-and-Clderdefault_aspx

Tyenw warw_jnj camjohnsan-jahnson-announces-dats-ta-suppart-boesting -its-single-shot-covid- 19-vacoine

2021 Tonix Pharmace cals Hold Con)

29

O

TNX-35001

+ Drug Product: sangivamycin

» Targeted Indication: COVID-19 antiviral

ITHX-3500 = an investigational new drug and bas not been appraved for any indication,

2021 Tonix Pharmace cals Hold Con)
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d) Anti-COVID-19 Therapeutics

The only antiviral that is FDA approved is Remdesivir/Veklury® from Gilead
+ Intravenous ({.v.) medicine
+ Approved for patients who are at least 12 years old and require hospitalization
« May shorten the time to recover from acute COVID-19
+ World Health Organization has recommended against its use!

Monoclonal antibodies (mAbs) (EUA) - 3 granted US Emergency Use Authorization
« Casirivimab/imdevimab/REGEN-COV® from Regeneron/Genentech?
+ Sotrovimab from GSK/Vir?
« Bamlanivimab and etesevimab from Eli Lilly* - US distribution recently halted®

Anti-viral in development
+ Molnupiravir from Merck/Ridgeback - oral anti-viral in Phase 3 development with US gov't supply
agreement®

Health Qvganization (2021). Therapeutics and COVID-19: ving guldeling, & July 2021 (Repart). hal: I0GE5/ 247368, Therapeutics and COVIE-19: living
& July 2021 {whaint) WHO2019-nCollitherapaotics/2021.2

& QO NEWE-EYENTS/ prass-annauncemantsd coronaviries-cavid- 19-update-fda-authorzes-manaclonad-antibodies-treatment-cawd- 19

v I, govy news-evensprass-announcemantsy coronavirus-covid- 1 8-update-fda-authorizes-additional -menoclonal-antibody- tregtmeant-cevid- 19

Sl gov news-eventspress-announcemant s coron avines-cavid- 19-update-fda-authorizes-monoclonal-antibodies- treatrmen t-covid- 19-0
“www.flarcepharma.com/pharmalilly-s-covid -antibody-combe-halted -natiomwlde-dealing-huge- blow-ta-blockbuster-pragram

By rmierck, Comy nEwss merck-announces -supply-agreement-with-u-s-government-foc-molnupiravir-an-investigational -oeal-antiviral-candidate-for-treatment-of-rild-to-

maderate-covid-19

2021 Tenlx Pharmaceuticals Holding Con
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TNX-3500%: SARS-CoV-2 Antiviral for the
Treatment of COVID-19

TNX-3500 (sangivamycin) - potential monotherapy antiviral?
+ Licensed from QyaGen, April 2021
« Demonstrated broad spectrum antiviral activity (nanomolar activity against SARS-CoV-2, MERS,
Ebola, and Lassa)
+ Demonstrated human tolerability for chronic dosing from US National Cancer Institute studies?
+ B5 times more potent than remdesivir in inhibiting SARS-CoV-2 in cell culture infectivity studies
(dose to achieve 1Cg,)*

Potential COVID-19 combination therapy with remdesivir
+ TNX-3500 antiviral effect is additive when combined with remdesivir and reduces the amount of
each drug necessary for an ICq,
+ Combination therapies for other viruses have reduced the emergence of drug resistant viral strains

Development plans
« 3 quarter 2021: plan to initiate animal studies

ITANE-3500 05 in the pre-TND stage of developrment and hss nat been appeoved for any indicatian.
‘Bennatt, RF et al., Wirsas, 2020 13{13:52, dol; 10.3390/v13000052,

Having MA et al., Cancer Chemolheragy Reports. 1967, 51(4)

“ata on file, live virus BSL-4 testing conducted by NIAID in collsboration with OyaGen

2021 Tenlx Pharmaceuticals Holding Con
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TNX-2300?

+ Drug Product: modified parainfluenza virus live virus vaccine
for percutaneous administration produced in cell culture

+ Targeted Indication: COVID-19 vaccine

ITHX-2300 5 an investigational mew biclsgic ard has not been approved foe ary indication.

Bovine Parainfluenza (BPI) Virus

Collaboration with Kansas State University to develop a vaccine
candidate for the prevention of COVID-19
+ Utilizes a novel live attenuated vaccine vector platform and the CD40-ligand to
stimulate T cell immunity
+ TNX-2300! drives expression of CoV-2 spike and CD40-L

Live attenuated vaccines based on bovine parainfluenza virus2-¢
» Previously has been shown to be an effective antigen delivery vector in humans,
notably well tolerated in infants and children
» Vector is well suited for mucosal immunization using a nasal atomizer, but it can
also be delivered parenterally

TNX-2300, 2nd SARS-CoV-2 Vaccine Platfmy
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TNX-21001

« Drug Product: synthetic peptides derived from the sequence
of SARS-CoV-2 and related variants for intradermal
administration

« Targeted Indications: in vivo diagnostic skin test for SARS-
CoV-2 Exposure, measurement of delayed-type
hypersensitivity (DTH) to SARS-CoV-2; aid to the diagnosis
and management of COVID-19

ITHX-Z100 5 an investigational mew o vive diagnestic ared has not been approved foe any irdication.

(l) Assessing anti-SARS-CoV-2 Protective
Immunity /

Two types of immunity
- Antibodies - can be measured in a blood test, but anti-SARS-CoV-2 antibodies
are not predictive of protection
« T cell - can be measured in a blood test, but requires sophisticated lab,

unknown if predictive

Neutralizing antibodies — appear to correlate with protection?
+ Not part of standard antibody tests
+ Requires culture of antibodies with live SARS-CoV-2; possibly “pseudo-type”
assays

Functional T cell immunity
+ in vivo - classic skin test - correlation with protection under investigation?3

'Krammer, F. {2021} Nature Medicine. 27:1145-1153, https:/fwww.nature.com/articles/s41591-021-01432-4. pdf
#Barrios, ¥ et al. Clinical Immuncl. (2021) 226108730

*Barrios, ¥ et al. Vaccines (2021) 91575
® Pharmace cals Hold




0 TNX-2100%: Potential Skin Test to Measure
SARS-CoV-2 Exposure and T Cell Immunit%

TNX-2100 (SARS-CoV-2 epitope peptide mixtures for intradermal
administration)

« Based on mixtures of synthetic peptides for intradermal administration

+ Designed to elicit delayed-type hypersensitivity (DTH) in individuals who have been
exposed to SARS-CoV-2 or who have been successfully vaccinated

» Potential to measure the presence and strength of functional in vivo T cell immunity

« DTH to SARS-CaV-2 spike protein has been shown in COVID-convalescent and
vaccinated individuals?#

Potentially scalable test for widespread use
+ Adaptive Biotech’s T Detect™ COVID received FDA EUA - based on genetic analysis of T
cell receptors
= Other tests? for T cell immunity to SARS-CoV-2 require specialized laboratories and are
not amenable to standardization

FTNN-Z2L00 73 00 the gre-IND stage of deveippment and Nas not Been aporovad fav any indicalion,

Hntracaiiular cptokime staiming (TC5) maaswied by fow cptonmatny afber it vitra stimuiabion of puniied penphers) bload mananucies: cells
igarcigs, ¥ &t ai, Clinkeal Immungd. (2021} 226! 108730

‘Barries, ¥ &b al. Vaccines {20210 BI575

(l) TNX-2100: Potential Uses and Development
Plans A

TNX-2100 has the potential to serve as:
+ a biomarker for cellular immunity and protective immunity
- a method to stratify participants in COVID-19 vaccine trials by immune status
+ an endpoint in COVID-19 vaccine trials
+ a biomarker of durability of vaccine protection

FDA feedback on pre-IND meeting questions received in February
2021

Development plans
= 4th quarter 2021: Plan to initiate first-in-human clinical testing pending clearance of IND
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TNX-102 SL?

+ Drug Product: cyclobenzaprine HCI - mannitol eutectic
sublingual tablets for daily use at bedtime

+ Targeted Indications: Fibromyalgia, Posttraumatic Stress
Disorder (PTSD), Agitation in Alzheimer’s Disease (AAD),
Alcohol Use Disorder (AUD)

ITRX- 102 SL s an investigaticnal new drug armd has not been appreved foe arry indication,

£ 2021 Tenlx Pharmaceuticals Holding Corp.

TNX-102 SL FM
0 Background on Fibromyalgia /
40

Prevalence
2-4% US Population
(6-12 million individuals) *

Fibromyalgia (FM):

A chronic condition

Core syméntoms:
« widespread pain
« sleep disturbance

. E%g%lilt?ve symptoms. Estimated 4.5MM Diagnosed *

Significant disabilities (impaired daily function).

Course of disease can last decades

80% Treated With Pharmacotherapy E

1 Amarican Chienkz Pain Associaticon (wew ihnacpa crg 2095

25ain B, Hatn, BL, Katz, RS Bergman, M., Woke F. (2005 Pr
Fibiremyadnia in S 2012 National Health Imendes Survey, PLAS Oy 10{5) e0128024.
3 Dhecasion Resstuniasa, Fibvonin e, 2012

£ 2021 Tenlx Pharmaceuticals Holding Corp.




d) Challenges with Current Pharmacotherapy

41

Limitations of Current Therapies

Fewaer than half of those treated for fibromyalgia receive relief from the three FDA-approved drugs?
« Lack of overall rasponse kading o discantinuation ar augmentation

« Lack ef tolerability leading te discontinuation or reduction in dase (underdesing)

Current Treatment Patterns As A Result of Limitations

Switch Rates/Rotation/Discontinuation
«  Ower 50% of patient starting an FDA& approved therapy for FM switch or discontinue therapy after 12 months?

Polypharmacy

« Average patient is using 2.5 drugs for treating their fibromyalgia, 50% of patients take 3 or more medications concomitantly?

Opioid usage is not uncommaorn

Market Dissatisfaction
Only 43% of patients indicated that they are satisfied with their medication for FM*

1. Frost and Suliwn 2010

Z Lkiatal, 2016

3 Pibirasn o1 8., 22, prospecies cheenvational g with 1,700 participants wih Regamakis

4. Sarmenta o al., J Opiokd Manag 2019 15(5):450-77 - prescripion oxokd usage among dizgnosed P pationts al one ske
S Rekireen i &, 20035 praspeciva chaarsationgl st wih 1,700 paricipans wih fbomyalgs

2021 Tenlx Pharmaceuticals Holding Con

Fibromyalgia Unmet Need and Ideal
Treatment Profile

42

Ideal Treatment Profile:

Treats FM as a syndrome
Relief from major symptoms (pain, sleep disturbances, fatigue)

Unmet Medical Need:
Reduces disability and improves daily living (global function)

Current treatment patterns indicate

that new, more effective, and . - " "
better-tolerated treatments are Well tolerated with low discontinuation

necessary for management of FM? * Low systemic side-effects

= No daytime somnolence
+ Mo weight gain or impact on sexual function

Suitable for chronic use
* Mot scheduled
= Non opioid
+ Non abuse potential

Sourcat 1. Yamg, et al, 2006




(1) TNX-102 SL: Engineered to Treat FM

43
This unique formulation of cyclobenzaprine has been designed to optimize delivery and absorption, while
minimizing the potential residual effects of oral formulations of cyclobenzaprine.
Innovative and proprietary Protectic® delivery technology
+ Owercormes mucosal absorption barrier
+ Allows sublingual (5L} administration to achieves relevant systemic drug exposure
+ Stable SL tablet formulation
+ Benefits of sublingual delivery
+ Rapid drug exposure following nighttime administration
« Lower daytime exposure
«  Avoids first-pass metabolism
« Reduces risk of pharmacological interference from major metabolite
No recognized abuse or dependency concerns
[ ® P 1CE F (8
(b TNX-102 SL 5.6 mg: Results from Completed
Positive Phase 3 RELIEF Study
44

Completed Positive Trial in FM:
= Topline results announced in December 2020
+ 503 participants randomized across 39 sites in U.5.
+ 95% of participants were women

Topline Efficacy Results:

= Achieved statistical significance in the pre-specified primary efficacy
endpoint of reducing daily pain (p=0.01)

« Activity shown in key secondary endpoints measuring improvements
in sleap, fatigue and global FM symptoms and function

Safety:
= Well tolerated; side effects consistent with known side effects of
cyclobenzaprine; no new safety signals observed

2021 Tenlx Pharmaceuticals Halding Con




(1) Positive Phase 3 F304/RELIEF Study: Design

45

General study characteristics: Primary endpoint (Week 14):

»  Randomized, double-blind, placebo-controlled + Daily diary pain severity score change (TNX-102 SL 5.6
study in fibromyalgia in 39 U.5. sites (full mg vs. placebo) from baseling in the weekly average as
sample size N=503) measured by the numerical rating scale (NRS), using

* Adaptive Design: one unblinded interim analysis mixed model repeated measures analysis with multiple

based on 50% of randomized participant:
ased on >Ue of rancomized partcipants imputation (MMRM with MI)

3.6 mg (2 x 2.8 mg tablets)* N= 248 » Patient Global Impression of Change responder analysis
= Fibromyalgia Impact Questionnaire - Revised (FIQ-R)
Symptom Domain score
FIQ-R Function Domain score
PROMIS Sleep Disturbance instrument T-score
PROMIS Fatigue instrument T-score
Weekly average of the daily diary assessment of sleep

———— 14 weeks | quality
Pivotal efﬁcacv study to support NDA approval

Placebo once-daily at bedtime
N= 255

"Twao week run- in at 2.8 mg dose at bedbime,

fallowed by 12 weeks at 5.6 mg dose P Bharmaceuticals Holding Corp

F304 /RELIEF Study Topline Data: Statistical
1 Significance Achieved on Pre-specified
Primary Efficacy Endpoint (p=0.01) a6

at Week 14 N=255 MN=248 Treatment Difference

LS Mean Change LS Mean Change Difference in LS Mean Change
from Baseline  from Baseline from Baseline Between TNX-102
(SE) (SE) SL and Placebo (SE)

Daily Pain Diary!, NRS -1.5 (0.12)  -1.9 (0.12) -0.4 (0.16) 0.010%

Statistical Method: Mixed Model Repeated Measures analysis with Multipla Imputation
*p=0.0:452 (requisite p-value hurdle for full study after Interim Analysis)

1 Same primary endpaint analysis for FDA approvals of Cymbalta® and Lyrica® in fibremyalgia
Abbreviations: LS = least squares; NRS = numeric rating scale; SE = standard error

+ Primary efficacy analysis also supported by an exploratory 30% responder analysis of daily
diary pain, which indicated 46.8% on TNX-102 SL versus 34.9% on placebo achieved a 30
percent or greater reduction in pain (logistic regression; odds ratio [95% CI]: 1.67 [1.186,

2.40]; p=0.006)
»  30% responder analysis was the primary analysis in F301 AFFIRM study of TNX-102 SL 2.8 mg

+ Also was the same primary endpoint analysis for FDA approval of Savella® for fibromyalgia
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F304/RELIEF Study: Primary Efficacy
Endpoint Results (continued)

47
RELIEF Study
Mean Change from Baseline in Weekly Averages of Daily NRS Pain Scores

% . 2 —s=Placebo (N=255) -=-TNX-102 SL (N=248)

g -0.4

:-06

g 08

g -

é -1.2

E -1.4

% 1.6

£ 1.8

£ -2

3 -2.2 =

] 1 2 3 4 5 [} 7 8 9 10 i1 12 13 i4
Study Week
“p=0.0452
£ 2021 Tonix Pharmaceuticals Halding Corp.
(1) F304/RELIEF Study: Key Secondary Efficacy
Endpoints )
4

Qutcome Me ek 14 Intent-to-Treat Analysis?

Responder Analysis:
Patient Global Imiresslc-n of Chanie Proicrtion "Much Imiroved" or“\r‘ei Much Imiroved“ 0.058
FIQ-R Symptom Domain Mean Change from Baseline 0.007#
FIQ-R Function Domain Mean Change from Baseline 0.009%*
PROMIS Fatigue Mean Change from Baseline 0.018%
Daily Sleep Quality Diary, NRS Mean Change from Baseline <0.001%
PROMIS Sleep Disturbance Mean Change from Baseline <0.001%

# nominally significant at p<0.0452

D Combined perisds (pre- amd post-interim analysis); respander analysis is by Logistic Regression (mistsing = non-responder]; the five mean changs
analyses are by Mixed Model Reprated Mersures with Multiple Imputation

abbreviations: FIQ-R = Fibremyalgia Impact Questionnaire - Revised; HRS = numeric rating scale; FROMIS = Patient-Reported Cutcomes Measurement
Inforrmation Sydtam

*ThE-102 SL is in clinical stape of develapment and nat approved far any indication

£ 2021 Tonlx Pharmaceuticals Holding Corp,




1 F304/RELIEF Study: Continuous Responder
O Analysis (CRA) Graph

49

+ The CRA graph allows one to
see the proportion of
responders over an entire
range of cut-off points

TNX-102 SL 5.6 mg

« For example, >=30%
improvement in pain is
considered clinically
meaningful in pain studies

Placebo

« Looking at that vertical line
at >=30% and visualizing a
horizontal line to the y-axis
tells you the proportion of
each arm that achieved that
level of pain improvement or
better (47% for TNX-102 SL
and 35% for placebo)

+ It can be seen that TNX-102
SL separates from placebo, e set0% se20% se30% [ seso% +a0% we70% . sec0% —100%
always at a higher Cut-Off Points for Percentage Pain Responders
proportion, up to about
>=95% improvement

Proportion of Subjects in Arm

© 2021 Tonix Pharmaceuticals Holding Corp.

(1) Adverse Events*(AEs) in F304/RELIEF Study

50

Those AEs reported at rate of greater than 5% in either treatment arm

TNX-102 SL 5.6 mg

Systemic Adverse Events

Local Administration Site Reactions

Tongue/mouth numbness 0.8% 17.3%
Tongue/mouth pain/discomfort 2.0% 11.79%
Taste impairment 0.4%0 65.5%
Tongue/mouth tingling 0.4% 5.6%

* Table reports anly AEs at rate of greater than 5% In elther treatment arm
Discontinuation rate due to adverse events: 8.9% TNX-102 SL compared to 3.9% for placebo
No serious and unexpected AEs in RELIEF related to TNX-102 SL
»  Systemic AEs comparable with prior studies
»  Oral AEs similar to prior studies with TNX-102 5L, although tongue/mouth numbness at about half the rate in RELIEF

£ 2021 Tonix Pharmaceuticals Holding Corp
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(1) Safety and Tolerability in F304/RELIEF Stly

« No new safety signals in RELIEF at TNX-102 SL 5.6 mg dose
+ 82.3% in active arm and 83.5% in placebo arm completed the study

+ 8.9% in active arm and 3.9% in placebo arm discontinued due to adverse
events

7 SAEs in study: 2 in active arm and 5 in placebo arm

- Of 2 in active arm, one was motor vehicle accident with multiple bone fractures, and other
was pneumonia due to infection; both deemed unrelated to TNX-102 5L

+ Similar oral administration site reactions as in prior studies with TNX-102 5L

» Overall low rates of systemic side effects, highest being somnolence/sedation
at 5.6% in active group, 1.2% in placebo

(1) TNX-102 SL 5.6 mg for Fibromyalgia:

2" Phase 3 F306/RALLY Study /
52

Primary endpoint (Week 14):
« Daily diary pain severity score change (THNX-102 SL 5.6 mg vs.

General study characteristics:

* Random'-z‘c—“dr do'-'bl‘_c—"t_:'"ndl plafEEbO'mntm'IEd ) placebo) from baseline in the weekly average as measured by the
study in firomyalgia in approximately 40 U.5. siteS  nmerical rating scale (NRS), using mixed model repeated
{N=514) measures analysis with multiple imputation (MMRM with MI)

+  Adaptive Design: one unblinded interim analysis

) . .
based on 50% of randomized participants Kay Sacondary andpoints {Waak 14) includet:

= Daily diary sleep quality NRS score change
TNX-102 SL once-daily at bedtime + Fibromyalgla Impact Questionnaire - Revised (FIQR): Symptoms
5.6 mg (2 x 2.8 mg tablets)! Ne w257 Domain change
« PROMIS Fatiaue instrurment change
Interim results received in 3 quarter 2021

Placebo once-daily at bedtime « Study stopped for futility based on recommendation by
independent data monitoring committee

= Currently enrolled participants (n=514) to completed the
treatment period

N= 257

—————— 14 weeks |

Two weak run in ab 2.6 mo dose 2t badtime, followed by 12 weaeks ab 5.6 mQ dose
PROMIS = Patient-Reparted Cutcarnes Measurernent Information System

Topline results expected in 4t quarter 2021

2 2021 Tonikx Pharmaceuticals Holding Corp




0 TNX-102 SL Intellectual Property -
U.S. Protection expected until 2035

53

# United States Patent and Trademark Office (USPFTOY) issued United States Patent Mo, 9636408 in May 2017,
E?J?Dnt Mo. 9956188 in May 2018, Patent No. 10117936 in November 2018, and Patent No. 10864175 on December

+European Patent Office (EPD) issued European Patent Mo. 2968992 in December 2019 (validated in 37
countries). Oppesition filed in October 2020 by Hexal AG

= China National Intellectual Property Administration issued Chinese Patent Mo, ZL 201480024011.1 in April
2019

sJapanese Patent Office (JP0) issued Japanese Patent Mo, 6310542 in March 2018

=8 granted patents (Indonesia, Saudi Arabia, New Zealand, Australia, Mexica, Taiwan, Israel, South Africa)
=11 patent applications pending {1 being allowed In Canada)

= NZIPO issued Mew Zealand Patent Mo, 531144 in March 2017 and Patent No. 726488 in January 2019

» Taiwanese Intellectual Property Office issued Taiwanese Patent Mo. IS90820 in July 2017, Patent Mo. 1642429 in
December 2018 and Patent No. 1633660 in February 2020

= Australian Patent Office issued Australian Pakent Mo, 2013274003 in October 2018 and Patent Mo, 2018241128
in September 2020

+ PO issued Japanese Patent No, 6259452 in December 2017

= 20 patent applicatiens pending {1 being allowed in Mexico)

£ 2021 Tonlx Pharmaceuticals Holding Corp

(1) TNX-102 SL for Long COVID (PASC)

54

Long COVID or Post-acute Sequelae of COVID-19 (PASC)
Symptoms can include fatigue, sleep disarders, pain, fevers, shartness of breath, cognitive impairment described as “brain fog®,
gastrointestinal symptoms, anxiety, and depression
+ {an persist for months and can range in severity from mild to incapacitating
= Occurs in mare than 30% of patients.?
= While typlcally assoclated with moderate or severe COVIR-19, Long COVID can accur after mild COVID-1% or even after
asymptomatic SARS-CaV-2 infection
= Ability of vaccines to prevent Long COVID is unknown
No approved drug for the treatment of Long COVID
Long COVID Overlap with Fibroamyalgia
Leng COVID has been compared to fibromyalgia because of the commoen symptoms of sleep disturbance, persistent pain, fatigue,
and brain fog®
= Like fibromyalgia, is experienced by women at a higher rate, approximately four times more, than that of men®
= Long COVID is & chronic disabling condition that is expected to result in a significant glabal econamic burden®
+ In response to the urgent need for therapies that address PASC, Congress awarded $1.15 billlon to the Mational Institutes of Health
ta study Leng COVID last December®
Development plans
- FDA minutes from pre-IND meeting received and plan to submit IND in Q421 for treating subset of Long Covid patients whaose

symptoms overlap with floremyalgla

'Fab. 34, 3031 - Whne Heass COVID- 19 Respansa Team préss briefing; Fab 25, 2021 - policy brief fram the Woeld Haalth Qraanizatian en long COVID
“Malbandean, Ani, et al, “Fost-acute COVID-19 syndrome.” Mature Medicine (20210 1-15,
Tlauw 0, et al. Pain. 2020 oug; 16L{A): 1682~ 1697,
*ox, [e "Wy are wosnen mone prane te lang Covid? * The Guardian. 13 Jun 2021 bl Swws
5B|'|g;a Andrew, and Anna Vassall. "Count the cost of disability cavsed by COVIO-19.° {2021 )0 502-505.
SThe BIH prgvision of Title 111 Health and Human Services, Division M--Coronasirus Response and Rel»er Snuolemem:al Apprepdatans AC 2021, of HR. 133, The Consolidated
Approgriations Act of 2021, The bill was enacted mta |z on 27 December 2020, becoming Pubdc Law 116~

£ 2021 Tonix Pharmaceuticals Holding




(l) Opportunities to Expand TNX-102 SL to O

ther
Indications /

EP'E gf sleep disturbance more established in common psychiatric and neurological/ pain
1Ssorders

+ Recognized as a core symptom of many of these disorders

+ Traditional sleep medications, which increase sleep quantity, may not provide benefit (benzodiazepines in
major depression) or are contraindicated

4 -Ps\rchiatric Disorders ™ e '-Psychiatric Symptoms of E 4 Chronic Pain States ™
»  Stress Disorders (PTSD) Neurological Disorders + Chronic wide-spread pain
Mood Disorders (Depression) = Agitation in Alzheimer’s (fibromyalgia)
Anxlety Disorders = Psychosis in Parkinson’s, + Osteoarthritis
S e diction (Alcohol lise Alzheimer's and other dementias
Disorder ;o
N ) y Y y 9 4

Growing recognition that there are many disorders where sleep disturbances
may have a role in the pathophysiology (cardiovascular, metabolic, neurologic)

« Sleep quality plays a homeostatic role in several disorders

0 L

TNX-1300!?

« Drug Product: recombinant T172R/G173Q double-mutant
cocaine esterase, produced in E. coli, delivered as a 200 mg
lyophilized drug product for /.v. administration

« Targeted Indication: for the treatment of cocaine
intoxication

+ FDA Breakthrough Therapy Designation

ITHX-1300 5 an investigational mew bicisgic ard has not been approved foe ary indication.




TNX-1300* for the Treatment of Cocaine
Intoxication

Recombinant protein that degrades cocaine in the bloodstream?

« Double-mutant cocaine esterase {CocE)
» CocE was identified in a bacterium (Rhodococcus) that use cocaine as its sole source of

carbon and nitrogen and that grow in soil surrounding coca plants?
= CocE catalyzes the breakdown of cocaine into metabolites ecgonine methyl ester and benzoic

acid
Phase 2 study completed by Reckitt Benckiser (TNX-1300 was formerly RBP-8000)3
« Volunteer cocaine abusers received cocaine 50 mg i.v. infusion over 10 minutes
+ TNX-1300 given one minute after completion of cocaine infusion
+Rapidly reversed the physiologic effects of cocaine; cocaine plasma exposures dropped by

90% within two minutes
+Well tolerated with the most frequently reported adverse events being gastrointestinal

disorders (including dry mouth, nausea); nervous systems disorders (including headache,
dizziness) and skin and subcutaneous tissue disorders (including hyperhidrosis, dermatitis)

FTNX-I300 (TIF2RAGIZ30) double-mutant cocaing esterase 200 my, Lv. solution) s an investipationa! new blologic and has not been approved for any indication.

31823,
B3y

a D et al, Mal

(l) TNX-1300 (Cocaine Esterase or CocE) Is a Fast-
acting Cocaine Antidote A

r@—eﬁ;
| .

Cocaine

Ehodococcus bacteria living in the roots of the coca plant use
CocE to metabolize cocaine!

CocE cleaves chemical bonds in cacaine and disintegrates it 800
times faster than the rate that naturally occurs in the human body?

Cocaine is derived from the coca plant?®
2021 Tonix Pharmaceuticals Holding Con

Harazimban Det al. Fulure Med Chem, 2012




(l) TNX-1300 Development Plan

P

+ Targeting to initiate a Phase 2 open-label, randomized pilot study of TNX-1300 in

the third quarter of 2021

+ Emergency department (ED) setting with patients coming in for treatment of

cocaine and/or polysubstance intoxication
- Objectives
+ Primary: To evaluate the safety of TNX-1300 in the ED setting
+ Secondary:

+ To evaluate TNX-1300 in the management of cardiovascular (CV) and other signs
and symptoms associated with cocaine intoxication compared to usual care (UC)

alone

+ To demonstrate reduction of plasma cocaine, cocaethylene, and ecgonine methyl
ester levels after TNX-1300 administration and compare cocaine and cocaethylene

levels of TNX-1300 group to those in UC alone

O

P

TNX-1900!1

« Drug Product: potentiated oxytocin nasal spray solution

« Targeted Indications: for the treatment of migraine,
craniofacial pain, and insulin resistance

ITHX-1900 = an investigational new drsg and bas not been appraved for any indication,




TNX-1900 (Intranasal Potentiated Oxytocin) for
the Treatment of Migraine and Craniofacial Pain -
Overview

Novel intranasal (i.n.) oxytocin (OT) formulation being developed as a prophylactic treatment
for chronic migraine

« Based on a propriety formulation of oxytocin®, a naturally occurring hurman hormone that acts as a
neuroctransmitter in the brain, and magnesium

+ Magnesium is known to potentiate the binding of oxytocin to its receptor?

Clinical and preliminary research has shown that low oxytocin levels in the body can lead to
increase in headache frequency, and that increased oxytocin levels can relieve headaches

« Certain other chronic pain conditions are also associated with decreased oxytocin levels

Oxytocin when delivered via the nasal route, results in enhanced binding of oxytocin to
receptors on neurons in the trigeminal system, inhibiting transmission of pain signals

Intranasal oxytocin has been shown in animals that it can also block CGRP release, a pathway
known to be critical to the pathogenesis of migraine attacks.

fior use in pregnant
drawver and the New

1. Antoni and Chadis, 1989

61

(l) TNX-1900 for the Treatment of Migraine -
Prevalence

One billion individuals worldwide suffer from migraines (~14% of population)?
Migraine is the second leading cause of years lived with disability?

In U.S,, the estimated cost of all migraine headaches was $78 billion in 20142
« Approximately 30% of those costs ($23 billion) were direct medical costs

Chronic migraine (= 15 headaches / month ) effects about 1-2% of individuals?
= 75-150 million individuals worldwide
« 3-7 million in the .5,

CGRP antibodies are the only migraine specific prophylaxis drugs approved in
decades
* Requires parenteral administration (systemic effects on peripheral CGRFP pathways)
+ Long term safety concerns with prolonged systemic blockade of CGRP receptor?

LGED 2016 Hesdache Caollaborators, Global, regional, and natianal buerden of migraing and tension-type headache, 1950-2016: a systematic analysis for the Global Burden of
Cisease Study 2016, Lancet Neural 2018; 17: 954-75

“Euach, C L., et al., The Burden of Neuralagical Dissase in the United Statas: & Surmmary Regart and Call Lo Actian. Ann Rearal, 2017; 81:472-434

T Matali et al, Clnb»l prowalence of chranic migraine: » systematic review, Cophalagia, 2010, 30:598-609

4 Robbins, At Stake The Fassible Long-Term Side Effects of CGRP Antaganists, https:

cgrp-antaganists, accessed Novernber 8, 2020, -
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(l) TNX-1900 for the Treatment of Migraine -
Mechanism of Action A

Preclinical research showed that nasally applied TNX-1900 selectively inhibits

the activity of trigeminal pain-sensing nerve cells and blocks the release of CGRP

= TNX-1900 is believed to interrupt pain signals at the trigeminal ganglia by suppressing
electrical impulses, a potentially different activity than drugs that just block CGRP

Migraine attacks are caused, in part, by the release of CGRP from pain-sensing

nerve cells that are part of the trigeminal system

= The CGRP binds to receptors on other nerve cells and starts a cascade of events that
eventually results in a severe headache. This, in turn, reduces various kinds of
trigeminal nerve associated pain and prevents CGRP from acting at receptors in the
central nervous system that are involved in migraine.

We believe targeted delivery of oxytocin could translate into selective blockade

of CGRP release in the trigeminal ganglion and not throughout the body, which

could be a potential safety advantage over systemic CGRP inhibition

« In addition, daily dosing is more quickly reversible, in contrast to monthly or quarterly
dosing, giving physicians and their patients greater control

(1) TNX-1900 for the Treatment of Migraine -
Mechanism of Action (continued) /

CGRP: NEUROTRANSMITTER THAT HAS BEEN VALIDATED AS KEY MIGRAINE TARGET
TNX-1900 believed to partially block

release of CGRP in the trigeminal nerve Transported
. \ | to tr[gemmé;l Oxytocin Receptors Co-Localize
. . . ermeates nasal system anc with CGRP in most Trigeminal
Proprietary Nasal to Brain Delivery e brain Ganglia Neurans

Cegytocin Receptars CGRP

Cvarlay of
Chyhocin
Receptors and

"PATIENT USES @& S
HEAD PAIN | TNX-1900 | : Siining

Abbrev, CGRP, calkitonin gene-ralated peptide




(b TNX-1900: Mechanism of Action (continuy

In animal models, intranasal oxytocin concentrates
in the trigeminal system ‘ CaRP
Inhibits trigeminal neuronal firing, and decreases Aole in migraine pathophysickogy

CGRP (and PACP) release onto meningeal vasculature
and within the brainstem L l
- Believed to have effects on: Mieninges | Trigeminal gangan 'ngemmﬂc;mcal
. complex

- Neurogenic inflammation l

- Peripheral sensitization, where CGRP otherwise l
promotes neuronal-glial signaling of pain to Neurogenic Peripheral e
trigeminal ganglion inflammatian semsitisation

- Central sensitization, in which CGRP otherwise 3 -
causes sensitization of NMDA receptor, reducing

threshold for glutamate - creating alledynia
Anti-CGRP therapies
Probable site and mechanism of action

- Anti-CGRP antibodies may only work on
inflammation and peripheral sensitization
- Due to poor blood brain barrier penetration

Mbbrev. OGRP, calcitanin genda-related peptids; PACP, pitulary adenylate cyclage-activating paplide
Figura adapted fram Knshnaswamy B at al, antl-CGRF monoclonal antibadies: breakthrough in migraing
therapeutics. Progress in Meurology and Pepchiatry, Vel 23.03, July-Sept, 2019

(b TNX-1900 for the Treatment of Migraine -
Development Status /

In June 2020, Tonix acquired a proprietary formulation of nasal oxytocin
solution for intranasal delivery from Trigemina
Also acquired migraine and pain treatment technologies of Trigemina, Inc. and
assumed license for some of technelogies from Stanford University

A Phase 2 trial under an investigator-initiated IND has been completed in
the U.S. using TNX-1900
Completed by Trigemina prior to acquisition

Targeting start of a Phase 2 study of TNX-1900 for the prophylactic
treatment of chronic migraine in the U.S. in the fourth quarter of 2021

+ Primary endpoint expected to be mean change in number of migraine headache days from
the last 28 days of baseline to the last 28 days of treatment in each treatment group
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TNX-29001

+ Drug Product: oxytocin nasal spray solution

» Targeted Indication: for the treatment of Prader Willi
Syndrome

ITHX-2300 = an investigational new drug and bas not been appraved for any indication,

(l) TNX-2900 for the Treatment of Prader-Willi

Syndrome - Overview A

TNX-2900 is also based on Tonix's patented intranasal potentiated oxytocin
formulation and expands on this work

Prader-Willi syndrome is the most common genetic cause of life-threatening
childhood obesityl

+ Results in lack of suckling in infants and, in children and adults, severe hyperphagia, an overriding physiological
drive to eat, leading to severe obesity and other complications associated with significant mortality

« No approved treatment for either the suckling deficit in bables or the obesity and hyperphaagia in older children
associated with Prader-Willl syndrome.

+ QOrphan disease occurring in approximately one in 15,000 births
Intranasal oxytocin has been shown to improve suckling in newborn animals but also
suppresses feeding behaviors in adult animal models.

+ Tonix's patented potentiated oxytocin formulation is believed to increase specificity for oxytocin receptors relative
to vasopressin receptors as well as to enhance the potency of oxytocin.

Tonix intends to submit applications to the FDA for Orphan Drug and Fast Track
designations for TNX-2900

Lraundation for Prager-Willl Rescanch (fpwrang). 021 Toniz Prarmaceuticals Holdl
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TNX-601 CR!

« Drug Product: tianeptine oxalate and naloxone HCI
controlled-release tablet for once-daily use

« Targeted Indications: for the treatment of major depressive
disorder (MDD), posttraumatic stress disorder (PTSD) and
cognitive dysfunction associated with corticosteroid use

ITHX-G01 CR s an investigaticnal new drug and has not been spproved for ary indication,

Tonix Pharmace cals Hold =
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TNX-601 CR* (Tianeptine Oxalate and Naloxone
(l) HCI Controlled Release) Tablets for the
Treatment of Major Depressive Disorder (MDD)

Proprietary new controlled release formulation for once-daily dosing
+ Pending toxicology results, and IND clearance, Phase 2 study expected to start in 1H 2022
» Suitability for once-daily dosing established in Phase 1 pharmacokinetic study, completed outside of the U.5.
= Well tolerated in study and side effects were consistent with the known safety profile of tianeptine sodium

+ Tianeptine sodium immediate release is approved and marketed outside of the U.5. for three times a day
dosing for the treatment of depression

« Once-daily dosing for TNX-601 CR believed to have an adherence advantage over three times a day
dosing with tianeptine sodium

Proprietary new oxalate salt with improved pharmaceutical properties
» Tianeptine oxalate is crystalline, while tianeptine sodium is amorphous
Issued patents directed to tianeptine and tianeptine oxalate

+ Composition of Matter: Issued US patent directed to oxalate salt, U.S. Patent No. 10,449,203 and
10,946,027

+ Method of Use: Issued Eurcpean patent directed to methods of treating cognitive impairment associated with
corticosterald treatment, European Patent No, 3246031

*TNE-G0T (Danegting oxalate and naloxane HOY controled=relaase tabiets) is in he gra-IND stage i he U5 and has nol been aparoved for ahy indication.

onix Pharmace cals Hold =




(1) TNX-601 CR: A Potential Treatment for

Depression /
71

TNX-601 CR's proposed mechanism of action is completely distinct from any approved
antidepressant in the U.S.
» Antidepressant activity is believed to relate to indirect modulation of the glutamatergic system

+ Known to modulate AMPA receptar trafficking and to promote synaptic plasticity in the hippocampus under conditions
of stress or corticosteroid use.

= Tianeptine sodium is reported to have prominent anti-anxiety effects in depression with a low incidence of
sexual side effects

« TNX-601 CR leverages the established efficacy and safety of tianeptine sodium IR as a treatment for
deprassion outside aof the U.S.

« Johnson and Johnson acquired TransForm in 2005 to develop a CR version of tianeptine for the US

Significant interest and need for new treatments, particularly for medicines
that modulate the glutamatergic system
+ Majority suffering from depression do not have an adequate response to initial antidepressant therapy

» Recently Spravato® (esketamine) a glutamine system modulator was approved for the treatment of
depression with Breakthrough Therapy designation

(l) Tonix Approach to Abuse Liability of Tianeptine
for the Development of TNX-601 CR /

Addition of naloxone to formulation is designhed as a deterrent to
illicit parenteral abuse of crushed tablets

* Naloxone is a mu-opioid antagonist that is used as a parenteral abuse deterrent in other
drugs (e.q., Suboxone®, Talwin Nx® and Targeniq®)

* Naloxone is 100% bicavailable by intravenous injection, about ~30% bioavailable by
nasal insufflation and ~2% bioavailable by oral administration (due to first pass
hepatitis metabolism)

Based on FDA pre-IND meeting minutes, expect to open IND with
human abuse potential study

- To determine whether a dose of tianeptine at 2-3 times the proposed dose of TNX-601
CR will have a signal in comparative “liking” study?!

» lllicit use of tianeptine to achieve a euphoric effect through parenteral (typically i.v.)
administration requires high doses that are many multiples of therapeutic dose in MDD

1Pending a meeting and agreement on study design with FDA controlled substances staff (CSS)
021 T ® Pharmace cals Hold =




(b TNX-601 CR Intellectual Property -
U.S. Protection expected until 2037 /

= United States Patent and Trademark Office (USPTO) issued United States Patent No. 10,449,203 in October
2018, Patent Ne. 10,945,027 in March 2021,

=USPTO Provisional patent filed March 2021

=16 patent apglcatlons pending {Australia, Brazil, Canada, China, India, Indonesia, Israel, Japan, Malaysia,
Mexico, New land, Saudi Arabia, Slngapor\e, South Africa, EI‘-“:‘,l Hong Kong)

+ Lnited States Patent and Trademark Office (USPTO) issued United States Patent Mo, US 9,314,459 in April
2016 far treating cognitive impairment assoeclated with carticosterold treatment

+ European Patent Office (EPQ) Issued Eurcpsan Patent Mos. EP 2,299,822 in July 2017 and EP 3,246,031 in
Febrl.rlfli? :]20 19 far treating neuracegnitive side effects assoclated with corticesteraid treatment (validated In 11
ceuntries

= Canadian Patent Office issued Canadian Patent Mo, C& 2,723 688 in June 2018 for treating cognitive
impairment assoclated with corticestercid treatment

+ 1 patent application pending {United States)

0 L

TNX-15001

+ Drug Product: recombinant Fc-modified anti-CD40-ligand
monoclonal antibody, from cell culture, for injection

+ Targeted Indications: for the prevention of organ transplant
rejection, treatment of autoimmune diseases

LTRX-1500 i= an investigational new drsg and bas not been appraved for any indication,

£ 2021 Tonkx Pharmaceuticals Halding Corp




TNX 1500, a New CD40 Ligand (CD40L) Antibody,
for the Prevention of Allograft Rejection

The CD40-CD40L pathway is a pivotal immune system
modulator and is a well-established and very promising
treatment target to more safely prevent allograft rejection?

+ First Generation: Development halted due fo
thromboembolic complications (TE) - blood clots. TE
complications traced to Fc gamma receptor

« Second Generation: Eliminated the Fc gamma receptor (TE
complication) but potency and half life reduced which limited
utility

+ TNX-1500 Third Generation: Re-engineered based on
greater understanding of the Fc gamma receptor, Modulated
the hinding of FcyR while preserving FcRn function

+ Expected to deliver efficacy without compromising
safety

Phase 1 study expected to start 2H 2022

Collaberations ongoing with Mass General Hospital on heart and
kidney transplantation in non-human primates

Selectively Modified Anti-CD40L Ab

Ruplizumab

full Fab
FeoyR-
modulated .
Fc region ]

TNX-1500 contains the full ruplizumah Fab
and the engineered Fc region that
modulates FoyR-binding, while preserving
FcRn function.
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Areas

Pipeline! Summary - by Select Therapeutic

Pain Psychiatry

. A

Addiction Medicine

Neurology

i ~

+ TNX-102 SL (sublingual * TNX-102 SL (sublingual
cyclobenzaprine) for cyclobenzaprine) for PTSD
fibromyalgia Phase 2

Phase 2
Fhase 3/RELIEF

= THNX-1300 [cocaine esterase)
for cocaine intoxication

+ THX-1900 (intranasal
oxytocin) for migraine
Clinical - pre-IND stage

Phase 3/RALLY
= THNX-1900 (intranasal

THNX-102 5L (sublingual
cyclobenzaprine) for
agitation in Alzheimer's

FOA Breakthrough Therapy
designalion

= TNX-102 SL (sublingual
cyclobenzaprine) for Long
COVID (PASC)

Phase 2 ready
FOA Fast Track
designation

TNX-601 CR (tianeptina

oxalate and naloxone) for

depression and PTSD
Clinical - Pre-IND stage

* TNX-1600 (triple reuptake
inhibitor?) for PTSD,
Depression and ADHD?
Praclinical
1 Experirnental new medicines and bialogics, not approved for any indication

oxytocin) for craniofacial pain
Clinical - pre-IND stage
use disorder

= THX-102 5L (sublingual
cyclobenzaprine) for alcahel - -

Phase 2 ready

Clinical = pra-IND stage

Rare/Orphan
Disease
L A
* TNX-2200 {intranasal
oxytocin) for Prader-Willi

syndrome
Clinical - pre-IND stage

125,48 ER}-5-[{(2-aminabenza]d]thiazal-6-vIjmathyllaming) - 2-{ bis{ 4-fluorophensd imiethy | tetrahydro-2H-pyran-d-al) is an inhibitor of reoptake of thres monasmine

neursiransmitters (serotonin, necepinephiine and dopamine] = licensed from Wayne State University
021 T harmaceuticals H

*ADHD = atbantean dahicit My paraclivity disonder ] onix Fha Hding Cor|
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1 Pipeline! Summary - by Select Therapeutic
0 Areas (continued)

_ ™ A
q Transplantation/
i Biodefense S < Oncolo
Public Health Autoimmunity ay
= . s - - <
» TNX-1800 (live modified  * TNX-801 (live horsepox * TNX-1500 {anti-CD4o- - TNX-1700 (FTFF22) for
horsepox vaccine) for waccine) for preveanting Lu@am!] for preyﬁntmg treatment of gastric and
preventing COVID-19 smal]pqx and monkeypox rejection of solid organ pancreatic cancer
Preclinical Preclinical transplants and Praclinical
i ) autoimmune disease
- TN)(-_ZEIEID (live hOII_'II'IE + TNX-701 (oral Preclinical
parainfluenza vaccine) for radioprotective agent)
preventing COVID-19 for radioprotection
Preclinical Preclinical

B

TNX-2100 (DTH skin test)

for detecting exposure and T

cell immunity to SARS-CoV-2
Pre-IND

= THX-3500 (sangivamycin}

for COVID-12 antiviral
Praclinical

*Experimental new medicines and bialagics, not approved for any indicatio
* Recomibinant Trefail Family Factar 2 - licensed from Columbia University & 021 7o Pharmacess cats Halding ©

(l) Milestones - Recently Completed and

Upcoming?
l!/dt" Quarter 2020 Positive topline data from TNX-102 5L Phase 3 F304/RELIEF study in fibromyalgia reported
I!1(1st Quarter 2021 Mon-human primate positive efficacy data from TNX-1800 in COVID-19 models reported
L Quarter 2021 Interim analysis of TNX-102 5L Phase 3 F306/RALLY study in fibromyalgia reported

Data
O 4th Quarter 2021 Topline data from TNX-102 5L Phase 3 F306/RALLY study in fibromyalgia expected

Clinical Trial Initiations — Four Mew Trials This Year

0 3™ Quarter 2021 Phase 2 OL safety study of TNX-1300 in ED setting for cocaine intoxication expected
O 4th Quarter 2021 Phase 2 study of TNX-1900 for the treatment of migraine expected

0 4t Quarter 2021 Phase 2 study of TNX-102 SL for the treatment of PTSD in Kenya expected

O 4th Quarter 2021 First-in-human clinical study of TNX-2100 for SARS-CoV-2 skin test expected

O 1= Half 2022 Phase 1 safety study of TNX-1800 for COVID-19 expected

O 1# Half 2022 Phase 2 study of TNX-601 CR for the treatment of major depressive disorder expected
0 2nd Half 2022 Phase 1 study of TNX-1500 for prevention of allograft rejection expected

We cannat predict whether the glabal COVID-19 pandsmic will impact the timing of these milestanes,

® Pharmace cals Hold =




(b Management Team /
79

Seth Lederman, MD . .
President & CEO TARGENT™ EFusiley’ vela.
Gregor\r Sullivan, MD Covumsia UnivessiTy Mew York State
Chief Medical Officer Department of Psychiatry  Psychiatric Institute
Bradley Saenger, CPA I A J .
Chief Financial Officer (Shlre VERIEX S pwe
Jessica Morris Deutschs Bank El

Chief Operating Officer Mcilehaliod e
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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, risks related to failure to obtain U.S. Food and Drug Administration
clearances or approvals and noncompliance with its requlations; our need for additional financing; delays and
uncertainties caused by the global COVID-19 pandemic; substantial competition; uncertainties of patent
protection and litigation; uncertainties of government or third party payor reimbursemeant; limited research
and development efforts and dependence upon third parties. 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, 2020, as filed with the
Securities and Exchange Commission (the "SEC™) on March 15, 2021, 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
gualified by all such risk factors and other cautionary statements.




0 Tonix Pharmaceuticals: Who We Are and

What We Do

Mission And Purpose

Clinical-stage biopharmaceutical company that invents, licenses, acquires and develops
innovative medicines to help patients manage central nervous system (CNS) and immunology

conditions

“Advancing science to improve patient care and public health”

Team of passionate professionals
Adwvancing innovative programs into the clinic: Phase 2 and Phase 3 clinical data are perceived
as value-creating inflection points

Pipeline

Development stage: programs range from preclinical to mid-Phase 3; expect three new
programs in Phase 2 by YE 2021

Therapeutic modalities: small molecules, small synthetic peptides, recombinant peptide from
E. coli, recombinant proteins from CHO cells (monoclenal antibody, fusion protein), live virus

vaccines

Route of administration: oral, sublingual, intranasal, i.v., intradermal, percutaneous

d) Tonix Pipeline - CNS, Immunology and
Biodefense Portfolio

CANDIDATES | INDICATION STATUS
Fibromyalgla (FM) Mid-Phase 3 - ongoing
THX-102 511 Posltraurnatic Stress Disorder [FTS0D) Phasa 2
Long COVID {PASCE) Clinical = pre-IND#
THX-13004 Cocaine Intoxication / Overdase Phase 2
Central Nervous System — — - —
(CNS) TNX-1900% Migraine and Craniofacial Pain Clinical - pre-THMDS
THX-23007 Prader-Willi Syndrome Clinical - pre-IMND
THX-601 CR Depression, PTSD, Meurocognitive Dysfunction from Stercids Clinical - pre-THNDE
THH-16007 Deprassion, PTSD and ADHD Preclinical
Immunology /Immuno- THX-150010 Organ Transplant Rejection/Autaimmune Conditlons Fraclinical
oncology (ID) THX-17000 Gastric and pancreatic cancers preciinical
B THx-g011 Smallpox and monkeypox preventing vaccine Preclinical
Biodefense - —
THX-701 Radioprotection Preclinical

ITHE-102 SL {eydebsnzapring HC| sublingual tablets) is an inwvestigational new drug and has not been approved for any indication. Long COVIODYPASE program s akio inchided in the COWID- 19 Partfalia. Additional

indizaticng of Agitation in AlTheimers Disease (AAD) and Aleanhal Use Diardar (AUD) are Fhase 2 ready.

“Poat-fcube Sequsiac of COVID-19.

“pre-IND | Inwestigational Kew Crug) meeting with the FOA completed and based on inal minutes Company pans to fle 180 to suppart PRase 2 study in pabents whose symptoms cverlap wih bromypalgia
“Tix- 1300 (doudie-rmutsnt cocalne esterase) b5 a0 Investigational new hinkgle and has not been approved far any indication; loenssd fram Columbla University.
“acquired fram Trigemina; Acense agresment with Stanfard Untersiy

GA Phisse 2 trial under an vestigatar-initiated TN has been compdeted in the U5, using THE-1900; Phase 2 expected to star Q48’21
FCo-mwdusthee Noense agresment with French National InstRute of Health and Hedics! Research {Inserm)

STHE-GOL CR IS In the pre-1KD stage s the U5, & Phass 1 trisd for formuiation development was completed outside of the UUS; Phose 2 expected to stam 1H 2022

“heauirsd from TRImaran Fharma; liense agreemsnt with Wayne State University

gri-CRA0L humanized monodonal amibody

Hperembinant trefoil factor 2 (FTPF2) based protein; licersed from Columbils University

ELive attenuated voccine based on horsepos vrus

2021 Tenlx Pharmaceuticals Holding Con




(1) Tonix Pipeline — COVID-19 Portfolio

CANDIDATES INDICATION STATUS
THX-1800 COVID-19 vaccine! Phase 1, 1H 2022*
THX-2300 COVIDR-19 vaccine? Preclinical

COVID-19
Portfolio THX-102 SL Lang COVID (PASC) Clinical - pre-IND?

THX=-2100 SARS-Cov-2 Diagnostic for T call immunity® First-in-human study, Q4 2021*
THX-3500 COVID-19 (SARS-CoV-2) antiviral® | Preclinical

*Reprosents expected milestancs

tLive attenuated vacdine based on harsepox virus vector

2Live attenuated vaccne based on bovine parainfluenza vinus wechar; option for license with Kansas State University

Pgst-fcute Sequelas of COVID-19

Apre-IMD meeting with the FOMA completed and based on fingl meeting minutes, Company plans te file IND te support Phese 2 study in subset of patients whose symploms
averlap with fibromyalgia

S0 wivo giggnostic; SARS-CoV-2 peptide epitope mixtures for intradermal administration to measure delayved-type hypersansitivity to SARS-CoV-2

AZangivarmycin, for injection

1 COVID-19 Vaccines with FDA Approval or
Emergency Use Authorization (EUA): Still
Uncertainty 6

Durability of protection
- Vaccinated people lose protection, starting at © monthst
+ Increasing rates of “breakthrough” COVID
+ White House advocating booster vaccinations with mRNA vaccines at 8 months
Effect on forward transmission (spread of infection to others)
+ Concerns about whether vaccinated people can be infectious to others
Detecting vaccine failure
+ Need a strategy for identifying individuals at risk after vaccination
No recognized, clinical applicable biomarker of vaccine protection
+ Best proxy is neutralizing antibodies, which are hard to measure
Current and future variants (e.g., delta variant)
» Less protection from existing vaccines
+ Unknown effectiveness for future variants

Twoww. cdegowymediasreleases /202 1/ <081 8-covld-19-booster-shots_html
] » Pharmaceuticals Hald




COVID-19 Vaccines: Where do we go from
here? /

mRNA vaccines have given us some time, but are unlikely to be a long-term

solution
» Vaccinated people lost protection, increasing rates of "breakthrough™ COVID

« COVID is becoming endemic; vaccination of entire world every 8 months not practical

Operation Warp Speed (OWS) identified 4 types of vaccines;
1. RMNA/DNA - Pfizer is fully approved by the FDA and Moderna has EUA

2. Subunit - Novalax has EUA
3. Mon-replicating - J&J) has EUA; AstraZeneca widely used in UK and ex-US
4. Live Virus Vaccines - none were ultimately adopted by OWS

Live Virus Vaccines
« Merck was developing two programs: V5V and Measles, but they were not included in
OWS and were abandoned in January 20211
« Live Virus vaccines are the oldest vaccine technology and have led to eradication of
smallpox and control of measles, mumps, rubella and other viral conditions

twww. clinicaltrialsarena.com/commant/ridgeback-marcks-molnupiravir-for-covid- 1%- has-moa-administration-advantages-but-phase-iia-facas-
axacution-obstaclias-may-have-value-gaps/
2021 Tonix Pharmace cals Hold

TNX-18001: a Live Virus COVID-19 Vaccine
Candidate /

+ Utilizes Tonix's proprietary horsepox virus as a vector
+ Encodes a protein from SARS-CoV-2, the cause of COVID-19
* Developed in collaboration with University of Alberta, Canada
+ Animal testing with Southern Research
« Mon-human primate immune response positive results reported in 4t quarter 2020
= Non-human primate CoV-2 challenge testing positive data reported in 1% quarter

2021
» TNX-1800 vaccinated animals had undetectable? CoV-2 by PCR in upper and lower airways?

+ Manufacturing agreement with FUJIFILM Diosynth
= Development for Good Manufacturing Practice (GMP) manufacturing for human
trials
+ Expect GMP clinical supply to be ready for human trials targeted to begin in 1% half
of 20224
UTRX- 1800 [horsepng/Cov-2 spike live vacome)] is a2 the pre-140 stage of developmsent:
*Less than 1,000 genomaes by PCR
Apper @rway = oropharyrgeal swabs; Lower airmay = tracheal lavage

e cannct predict whether the glodal COVID-19 pandemnic will impact the timing of these milestanes
2021 Tonix Pharmace




Vaccinia Induces a Skin Reaction Called
“"Take” — Described by Dr. Edward Jenner /

+ Biomarker of protection

= Smallpox was eradicated using this
marker

* Revaccination indicated for recipients
without “take”

+ Measure of T cell immunity
- No need for blood draws or complex
laboratory studies

» No other functional T cell assay is
approved or in clinical use for
vaccination

ebent ve-virus vacone delhered

wia scaribication, indicating successful wacanatiant

(1) Potential Profile of TNX-1800 Compared to
mRNA COVID-19 Vaccines /

Criteria TNX-1800

Number of shots Two One
Duration &8 months Years [/ decades
Boosters Recommended Not required
Protection from variants Variable Expected
Forward Transmission Unknown for variants like delta Likely prevents
Biomarker MNone Yes - "Take"
Manufacturing Complex Conventional
Glass sparing packaging No Yes
Shipping and storage Cold Chain Standard refrigeration

Protection from smallpox MNo Yes




COVID-19 Vaccine Platform: Planned Internal
Development and Manufacturing Capabiliti}s{

Infectious Disease R&D Center (RDC) - Frederick, MD
- Function: Accelerated development of vaccines and antiviral drugs against COVID-19, its

variants and other infectious diseases
« Description: ~48,000 square feet, BSL-2, currently operated by Southern Research
+ Status: Acquisition expected to close in the fourth quarter of 2021

Advanced Development Center (ADC) — New Bedford, MA

Function: Development and clinical scale manufacturing of live-virus vaccines to support

Phase 1 and Phase 2 trials
+ Description: ~45,000 square feet, under construction, planned BSL-2
+ Status: Expected to be operational in first half 2022

Commercial Manufacturing Center (CMC) - Hamilton, MT
+ Function: Commercial scale manufacturing of live-virus vaccines

» Description: ~44 acre green field site, planned BSL-2
+ Status: Planning for initiation of construction in 2022

2021 Tonix Fharmaceuticals Holding Gorp

(1) Infectious Disease R&D Facility /

Expect to close on acquisition from Southern Research October 1, 2021
Located in Frederick, MD




(1) Advanced Development Center Renderings
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« Groundbreaking August 2021
+ Expect to be operational 1H22
+ Located in New Bedford, MA
(1) US COVID-19 Vaccine Booster Developments
14

Current US Government recommendation is boosters at EIGHT months post-Pfizer or Moderna
vaccination?
« CDC, FDA, White House, COVID-19 Response Team believe immunity wanes by & months -
vaccines will be available by September 20 - ahead of FDA action
= J]&J vaccine duration under review

Pfizer has applied for FDA approval for potential boosters based on a Phase 3 clinical trial in
which participants were given a booster between 4.8 and 8 months after completing the two-
dose primary regimen?

J&J also developing booster?

One-size-fits-all booster strategy is expensive and unlikely to be sustainable

Swenwcolegovimediafrelesses 2021 /508 18-covid-19-bopster-shats. htrml

Zyeenwinvestars. pfizer com/investar-newsy press-rel sase-detsils/ 2021 Phzer-and-BiokTech-Tritiate- Redling-Submission-of - Supplemental - Bialagics-License-Application-ta-
U.5.-FOA-for-Booster-Dose-of- COMIRMATY -in-Individuals- 1 6-and-Clderdefault_aspx

Tyenw warw_jnj camjohnsan-jahnson-announces-dats-ta-suppart-boesting -its-single-shot-covid- 19-vacoine

s Holding Corp




(l) Assessing anti-SARS-CoV-2 Protective

Immunity
15
Two types of immunity
+ Antibodies - can be measured in a blood test, but anti-SARS-CoV-2 antibodies
are not predictive of protection
« T cell - can be measured in a blood test, but requires sophisticated lab,
unknown if predictive
Neutralizing antibodies — appear to correlate with protection?
+ Not part of standard antibody tests
+ Requires culture of antibodies with live SARS-CoV-2; possibly “pseudo-type”
assays
Functional T cell immunity
+ in vivo - classic skin test - correlation with protection under investigation?3
'Krammer, F. {2021} Nature Medicine, 27:1145-1153, https:fwww.natura.com/articles/e41591-021-01432-4. pdf
#Barrios, ¥ et al. Clinical Immuncl. (2021) 226108730
*Barrios, ¥ et al. Vaccines (2021) 91575 ) |
0 TNX-21001: Potential Skin Test to Measure
SARS-CoV-2 Exposure and T Cell Immunity
16

TNX-2100 (SARS-CoV-2 epitope peptide mixtures for intradermal administration)
« Designed to elicit delayed-type hypersensitivity (DTH) in individuals who have been exposed to
SARS-CoV-2 or who have been successfully vaccinated
= Potential to measure the presence and strength of functional in vivo T cell immunity
= DTH to SARS-CoV-2 spike protein has been shown in COVID-convalescent and vaccinated

individuals3-*

Potentially scalable test for widespread use
» Adaptive Biotech's T Detect™ COVID received FDA EUA - based on genetic analysis of T cell

receptors
= Other tests? for T cell immunity to SARS-CoV-2 require specialized laboratories and are not

amenable to standardization

Development plans
» 4% quarter 2021: Plan to initiate first-in-human clinical testing pending clearance of IND

ITNE-2104 is in the pre-IND stags of development and has not been approved for any indication,
AIntracellular cytokine staining (IC5) measured by flow cytometry after in vitro stimulation of perified peripheral blead mananucleasr cells
IBarmies, Y et al. Clinical Immuned, (2021) 226:108730

Barmies, ¥ eb al. Vaccines {2021 9:575




d) Anti-COVID-19 Therapeutics

The only antiviral that is FDA approved is Remdesivir/Veklury® from Gilead
+ Intravenous ({.v.) medicine
+ Approved for patients who are at least 12 years old and require hospitalization
« May shorten the time to recover from acute COVID-19
+ World Health Organization has recommended against its use!

Monoclonal antibodies (mAbs) (EUA) - 3 granted US Emergency Use Authorization
« Casirivimab/imdevimab/REGEN-COV® from Regeneron/Genentech?
+ Sotrovimab from GSK/Vir?
« Bamlanivimab and etesevimab from Eli Lilly* - US distribution recently halted®

Anti-viral in development
+ Molnupiravir from Merck/Ridgeback - oral anti-viral in Phase 3 development with US gov't supply
agreement®

Health Qvganization (2021). Therapeutics and COVID-19: ving guldeling, & July 2021 (Repart). hal: I0GE5/ 247368, Therapeutics and COVIE-19: living
& July 2021 {whaint) WHO2019-nCollitherapaotics/2021.2

& QO NEWE-EYENTS/ prass-annauncemantsd coronaviries-cavid- 19-update-fda-authorzes-manaclonad-antibodies-treatment-cawd- 19

v I, govy news-evensprass-announcemantsy coronavirus-covid- 1 8-update-fda-authorizes-additional -menoclonal-antibody- tregtmeant-cevid- 19

Sl gov news-eventspress-announcemant s coron avines-cavid- 19-update-fda-authorizes-monoclonal-antibodies- treatrmen t-covid- 19-0
“www.flarcepharma.com/pharmalilly-s-covid -antibody-combe-halted -natiomwlde-dealing-huge- blow-ta-blockbuster-pragram

By rmierck, Comy nEwss merck-announces -supply-agreement-with-u-s-government-foc-molnupiravir-an-investigational -oeal-antiviral-candidate-for-treatment-of-rild-to-

maderate-covid-19

2021 Tenlx Pharmaceuticals Holding Con
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TNX-3500%: SARS-CoV-2 Antiviral for the
Treatment of COVID-19

TNX-3500 (sangivamycin) - potential monotherapy antiviral?
+ Licensed from QyaGen, April 2021
« Demonstrated broad spectrum antiviral activity (nanomolar activity against SARS-CoV-2, MERS,
Ebola, and Lassa)
+ Demonstrated human tolerability for chronic dosing from US National Cancer Institute studies?
+ B5 times more potent than remdesivir in inhibiting SARS-CoV-2 in cell culture infectivity studies
(dose to achieve 1Cg,)*

Potential COVID-19 combination therapy with remdesivir
+ TNX-3500 antiviral effect is additive when combined with remdesivir and reduces the amount of
each drug necessary for an ICq,
+ Combination therapies for other viruses have reduced the emergence of drug resistant viral strains

Development plans
« 3 quarter 2021: plan to initiate animal studies

ITANE-3500 05 in the pre-TND stage of developrment and hss nat been appeoved for any indicatian.
‘Bennatt, RF et al., Wirsas, 2020 13{13:52, dol; 10.3390/v13000052,

Having MA et al., Cancer Chemolheragy Reports. 1967, 51(4)

“ata on file, live virus BSL-4 testing conducted by NIAID in collsboration with OyaGen

2021 Tenlx Pharmaceuticals Holding Con
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d) TNX-102 SL for Fibromyalgia: Current Staty

2nd Phase 3 study, RALLY (F306)

« July 2021: Tonix stopped-enrollment in the RALLY study following an unblinded, pre-
planned interim analysis by the Independent Data Monitoring Committee (IDMC)

+ Based on interim analysis results of the first 50% (n=337) enrolled participants, the
IDMC recommended stopping the trial as TNX-102 SL is unlikely to demonstrate a
statistically significant improvement in the primary endpoint.

« Tonix will allow currently enrolled participants {n= 514) to complete the treatment period

« 4th quarter 2021: topline results expected, following completion of study for currently
enrolled participants

Following analysis of results from the full RALLY study, Tonix will determine next
steps for this program

(1) Long COVID (PASC) /

Officially known as “Post-acute Sequelae of COVID-19" (PASC)1
+ Symptoms can include fatigue, sleep disorders, pain, fevers, shortness of breath, cognitive
impairment described as "brain fog”, gastrointestinal symptoms, anxiety, and depression?
+ Can persist for months and can range in severity from mild to incapacitating
+ While typically associated with moderate or savere COVID-19, Long COVID can occur after mild
COVID-19 or even after asymptomatic SARS-CoV-2 infection
+ Occurs in more than 30% of people who recover from COVID-19

Expected to result in a significant global economic burden?
+ Ability of vaccines to prevent Long COVID is unknown
» No approved drug for the treatment of Long COVID
+ Congress awarded $1.15 billion to the Mational Institutes of Health to study Long COVID last
December?

Feb, 24, 2021 - White House COVIC-18 Response Team press briefing; Feb 25, 2021 - policy brief from the World Health Graanization on king COVID
IHamardian, Ani, et al. "Past-acube COVID- 19 syndrome.” Nature Medicine [2021): 1-15
Erigis, Ardrew, ard Arna Vassall, "Court the cost of disabibty caused by COVID-15." [2021] 502-505
4The NIH prowision of Titie 500 Heaith ard Human Services, Division M--Coronavirus Response and Relief Supplemental appropriations &ct, 2021, af H.R. 132, The Coasalidated
ARRrapriations At of 2021, The bill was enacted into lav on 27 December 2020, becoming Public Law 115-350,

2021 Tonix Pharmaceuncals Hald




(l) TNX-102 SL for Long COVID (PASC) /

Long COVID Overlap with Fibromyalgia
Long COVID has been compared to fibromyalgia because of the common symptoms of sleep
disturbance, persistent pain, fatigue, and brain fog?!
+ Fibromyalgia-like syndrome observed in survivors after SARS
+ Post-viral syndrome like fibromyalgia was predicted by fibromyalgia experts?
+ Like fibromyalgia, is experienced by wamen at a higher rate, approximately four times more, than
that of men?

Distinctions between fibromyalgia and Long COVID
«  Typical fibromyalgia patient in trials has experienced symptoms for 10 years or more, while Long
COVID patients recruited in 2022 will have anly experienced symptoms for < 2 years

Development plans
+  FDA minutes from pre-IND meeting received and plan to submit IND in Q421 for treating subset of
Long Covid patients whose symptoms overlap with fibromyalgia

'Malbandian, Anip et al. "Fost-acute COVID- 19 syndrama.” MNature Medicing (2021): 1-15.

Alauw 0, b 1, Pain, 2020 ug; 161(8): 1654-1697,

“Cox, D “Wihy are women more prane te lang Cowid? * The Guandian. 13 Jun 2021 https: ! wwe. theguardian.comsociety 202 1 un/ 13 why-are-wamen-mareg-grens-te-kang-covid
SBrigas, Andrew, and Anna Yassall, "Cewnt the cest of disability cawsed by COVID-19.7 (2021 ) 502-305,

l TNX-102 SL for Other Indications /

Beyond Long COVID and Fibromyalgia, TNX-102 SL is under development for
multiple indications

« PTSD - active IND
- Planning Kenya Police Phase 2 study

- Phase 2 and two Phase 3 studies missed primary endpoint but showed activity in
glebal improvement (PGIC)

+ Agitation in Alzheimers disease - active IND, Fast Track designation

+ Alcohol Use Disorder — active IND

Proposed mechanism of improving sleep quality has potential applications in
multiple pain, post-viral, neurological, psychiatric and addiction conditions




l TNX-1300: Cocaine Antidote /

Positive Phase 2 in volunteers in lab setting - FDA Breakthrough Designation
+ TMX-1300 decreased physiological effects of cocaine?

CocE or cocaine esterase rapidly disintegrates cocaine
= Natural bacterial CocE is unstable at body temperature
= Potent catalyst for cocaine degradation

Engineered to function at the temperature of the human body (active for ~6

hours at body temperature)
« Targeted mutations stabilize CocE
+ Natural bacterial CocE is unstable at body temperature

Phase 2 open-label safety study of TNX-1300 in emergency department setting
for cocaine intoxication) imminently recruiting
» Initiation of enrollment anticipated 3™ quarter 2021 (NCT04996056)

e Pilat Study Comgaring the Salaly of & Singhe Doge of TRH-1300 Lo Usyal Care (UC) Alone Tor the Treatment of Signs and
r Intaxication in Male Emergency Department (E07 Subjects - Full Text View - Clinical Trisls.gor
T ® Pharmace cals Hold o

LAy Open-Labed, Bang
Symiptoms of Acute

1 TNX-1900 (Intranasal Potentiated Oxytocin)
0 for the Treatment of Migraine /

Intranasal oxytocin{OT) has potential utility in treating migraine!
+ Intranasal (i.n.) OT reaches the trigeminal ganglion
= Preclinical evidence of OT blocking CGRP release and suppressing pain transmission
+ CGRP antagonists and antibodies approved for the treatment of migraine
» Association of low oxytocin levels during and preceding migraine episodes

TNX-1900 is a preservative-free intranasal formulation of magnesium and OT
= Magnesium is known to potentiate the binding of oxytocin to its receptor?

Initiation of Phase 2 study for treatment of chronic migraine anticipated in 4th
quarter 2021

1. Trahazis et ol 22007
2. Antani and Chadig, 1989




TNX-2900 (i.n. Potentiated OT) for the
Treatment of Prader-Willi Syndrome

Prader-Willi syndrome is the most common genetic cause of life-threatening
childhood obesity?

+ Results in lack of suckling in infants and, in children and adults, severe hyperphagia, an overriding physiological
drive to eat, leading to severe obesity and other complications associated with significant mortality

+ No approved treatment for either the suckling deficit in babies or the obesity and hyperphadgia in older children
associated with Prader-Willl syndrome,

= Orphan disease occurring in approximately one in 15,000 births

Intranasal OT has been shown to improve suckling in newborn animals but also
suppresses feeding behaviors in adult animal models

Tonix's patented potentiated oxytocin formulation is believed to increase specificity for OT receptors relative to
vasopressin receptors

Tonix intends to submit applications to the FDA for Orphan Drug and Fast Track
designations for TNX-2900

froundaticn for Prader-Willi Rasearch (fpwraorg).
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TNX-601 CR* (Tianeptine Oxalate and Naloxone
(l) HCI Controlled Release) Tablets for the
Treatment of Major Depressive Disorder (MDD)

Proprietary new controlled release formulation for once-daily dosing
» Pending toxicology results, and IND clearance, Phase 2 study expected to start in 1H 2022
« Suitability for once-daily dosing established in Phase 1 pharmacokinetic study, completed outside of the U.5.
« Well tolerated in study and side effects were consistent with the known safety profile of tianeptine sodium

+ Tianeptine sodium immediate release is approved and marketed outside of the U.5. for three times a day
dosing for the treatment of depression

+ Once-daily dosing for TNX-601 CR believed to have an adherence advantage over three times a day
daosing with tlaneptine sodium
Proprietary new oxalate salt with improved pharmaceutical properties
« Tianepting oxalate is crystalling, while tianeptine sodium is amorphous
Issued patents directed to tianeptine and tianeptine oxalate

+ Composition of Matter: Issued US patent directed to oxalate salt, U.S. Patent Mo. 10,449,203 and
10,546,027

» Method of Use: Issued European patent directed to methods of treating cognitive impairment associated with
corticosteroid treatment, Eurcpean Patent No. 3246031

*TNE-G0T CR (tanepbing oxalale amd naloxone B0 controlied reféase tallels) is i the pre-IND stage in the L5, and has aol besn approved for any indication.
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TNX-601 CR: A Potential Treatment for

Depression

27

TNX-601 CR's proposed mechanism of action is completely distinct from any approved
antidepressant in the U.S.

» Antidepressant activity is believed to relate to indirect modulation of the glutamatergic system
+ Known to modulate AMPA receptar trafficking and to promote synaptic plasticity in the hippocampus under conditions

of stress or corticosteroid use.

Tianeptine sodium is reported to have prominent anti-anxiety effects in depression with a low incidence of

sexual side effects

TNX-601 CR leverages the established efficacy and safety of tianeptine sodium IR as a treatment for

deprassion outside aof the U.S.

Johnson and Johnson acquired TransForm in 2005 to develop a CR version of tianeptine for the US

Significant interest and need for new treatments, particularly for medicines

that modulate the glutamatergic system

+ Majority suffering from depression do not have an adequate response to initial antidepressant therapy
» Recently Spravato® (esketamine) a glutamine system modulator was approved for the treatment of

depression with Breakthrough Therapy designation

TNX 1500, a New CD40 Ligand (CD40L) Antibody,
for the Prevention of Allograft Rejection

The CD40-CD40L pathway is a pivotal immune system
modulator and is a well-established and very promising
treatment target to more safely prevent allograft rejection?

+ First Generation: Development halted due fo

thromboembolic complications (TE) - blood clots. TE

complications traced to Fc gamma receptor

« Second Generation: Eliminated the Fc gamma receptor (TE
complication) but potency and half life reduced which limited

utility

+ TNX-1500 Third Generation: Re-engineered based on
greater understanding of the Fc gamma receptor, Modulated
the hinding of FcyR while preserving FcRn function

+ Expected to deliver efficacy without compromising

safety

Phase 1 study expected to start 2H 2022

Collaberations ongoing with Mass General Hospital on heart and

kidney transplantation in non-human primates

1 Carralleri 8, 2 al, Exp Chn Fravsplant, 2006:18055471-983 021 Tonix Pharmaceutics

Selectively Modified Anti-CD40L Ab

Ruplizumab
full Fab

FoyR-
modulated
Fc region

TNX-1500 contains the full ruplizumah Fab
and the engineered Fc region that
modulates FoyR-binding, while preserving
FcRn function.
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(l) Tonix Pipeline: Selected Programs

COVID-19 Programs

+ Prevention: TNX-1800 vaccine - Phase 1 study expected 1H2022

+ Treatment of acute COVID-19: TNX-3500 antiviral - pre-clinical

- Diagnostic indicator of protective immunity: TNX-2100 skin test - human trial expected 4Q2021
+ Treatment of Long COVID: TNX-102 SL - IND filing expected 4Q2021 for Phase 2 study

CNS programs

+ Antidote for cocaine overdose: TNX-1300 - Phase 2 study expected 3Q2021
- Migraine headache: TNX-1900 - Phase 2 study expected 4Q2021

+ Depression: TNX-601 CR - Phase 2 study expected 1H2022

Immunology program
+ Prevention of organ transplant rejection: TNX-1500 - Phase 1 study expected 2H2022

(l) Milestones - Recently Completed and

Upcoming?
l!/dt" Quarter 2020 Positive topline data from TNX-102 5L Phase 3 F304/RELIEF study in fibromyalgia reported
I!1,1st Quarter 2021 Mon-human primate positive efficacy data from TNX-1800 in COVID-19 models reported
L Quarter 2021 Interim analysis of TNX-102 5L Phase 3 F306/RALLY study in fibromyalgia reported
Data

O 4th Quarter 2021 Topline data from TNX-102 5L Phase 3 F306/RALLY study in fibromyalgia expected

Clinical Trial Initiations — Four Mew Trials This Year

0 3™ Quarter 2021 Phase 2 OL safety study of TNX-1300 in ED setting for cocaine intoxication expected
O 4th Quarter 2021 Phase 2 study of TNX-1900 for the treatment of migraine expected

0 4t Quarter 2021 Phase 2 study of TNX-102 SL for the treatment of PTSD in Kenya expected

O 4th Quarter 2021 First-in-human clinical study of TNX-2100 for SARS-CoV-2 skin test expected

O 1= Half 2022 Phase 1 safety study of TNX-1800 for COVID-19 expected

O 1# Half 2022 Phase 2 study of TNX-601 CR for the treatment of major depressive disorder expected

0 2nd Half 2022 Phase 1 study of TNX-1500 for prevention of allograft rejection expected

We cannat predict whether the glabal COVID-19 pandsmic will impact the timing of these milestanes,
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