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Explanatory Note

This Current Report on Form 8-K/A (this “Amendment”) is being filed to correct a Current Report on Form 8-K filed by us on December 3, 2024, which inadvertently omitted
Exhibits 99.02, 99.03 and 99.04. The sole purpose of this Amendment is to file these exhibits. No other changes have been made to the original report.

Item 7.01 Regulation FD Disclosure.

On December 3, 2024, Tonix Pharmaceuticals Holding Corp. (the “Company”) announced the hiring of Bradley Raudabaugh, Vice President, Marketing, and Errol
Gould, Ph.D. Vice President, Medical Affairs. A copy of the press release which discusses this matter is furnished hereto as Exhibit 99.01, and incorporated herein by reference.

The Company updated its investor presentation, which is used to conduct meetings with investors, stockholders and analysts and at investor conferences, and which the
Company intends to place on its website and which may contain nonpublic information. A copy of the presentation is filed as Exhibit 99.02 hereto and incorporated herein by
reference. The Company updated its TNX-102 SL and TNX-1500 product candidate presentations, which it intends to place on its website and which may contain nonpublic
information. Copies of the product presentations are filed as Exhibits 99.03 and 99.04 hereto and incorporated herein by reference.

The information in this Item 7.01 of this Current Report on Form 8-K, including Exhibits 99.01, 99.02, 99.03 and 99.04 attached hereto, shall not be deemed “filed”
for purposes of Section 18 of the United States Securities Exchange Act of 1934 (the “Exchange Act”) or otherwise subject to the liabilities of that section, nor shall they be
deemed incorporated by reference in any filing under the United States Securities Act of 1933 or the Exchange Act, except as shall be expressly set forth by specific reference in
such a filing.

Item 8.01 Other Events.

On December 3, 2024, the Company announced the expansion of its leadership team to support the launch of its TNX-102 SL product candidate for the management
of fibromyalgia with the hiring of Mr. Raudabaugh, Vice President, Marketing, and Dr. Gould, Vice President, Medical Affairs.

The Company updated the timing (i) of enrollment for the TNX-102 SL OASIS study for the treatment of acute stress reaction and acute stress disorder, which is
expected to commence in the first quarter of 2025; and (ii) a decision by the U.S. Food and Drug Administration on the New Drug Application (“NDA”) for TNX-102 SL in
August 2025, if the NDA is accepted for standard review in December 2024.


https://www.sec.gov/Archives/edgar/data/1430306/000183988224043099/ex99-01.htm

Forward-Looking Statements

This Current Report on Form 8-K contains certain forward-looking statements within the meaning of Section 27A of the Securities Act of 1933 and Section 21E of the
Securities Exchange Act of 1934 and Private Securities Litigation Reform Act, as amended, including those relating to the Company’s product development, clinical trials,
clinical and regulatory timelines, market opportunity, competitive position, possible or assumed future results of operations, business strategies, potential growth opportunities
and other statement that are predictive in nature. These forward-looking statements are based on current expectations, estimates, forecasts and projections about the industry and
markets in which we operate and management’s current beliefs and assumptions.

These statements may be identified by the use of forward-looking expressions, including, but not limited to, “expect,” “anticipate,” “intend,” “plan,” “believe,”
“estimate,” “potential,” “predict,” “project,” “should,” “would” and similar expressions and the negatives of those terms. These statements relate to future events or our financial
performance and involve known and unknown risks, uncertainties, and other factors which may cause actual results, performance or achievements to be materially different
from any future results, performance or achievements expressed or implied by the forward-looking statements. Such factors include those set forth in the Company’s filings with
the SEC. Prospective investors are cautioned not to place undue reliance on such forward-looking statements, which speak only as of the date of this press release. The
Company undertakes no obligation to publicly update any forward-looking statement, whether as a result of new information, future events or otherwise.

Item 9.01 Financial Statements and Exhibits.
(d) Exhibit
No. Description
99.01 Press Release of the Company, December 3, 2024
99.02 Corporate Presentation by the Company for December 2024
99.03 TNX-102 Product Presentation
99.04 TNX-1500 Product Presentation
104 Cover Page Interactive Data File (embedded within the Inline XBRL document)

SIGNATURE

Pursuant to the requirement of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by the undersigned thereunto
duly authorized.

TONIX PHARMACEUTICALS HOLDING CORP.

Date: December 3, 2024 By:  /s/ Bradley Saenger

Bradley Saenger
Chief Financial Officer
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Cautionary Note on Forward-Looking Statements

Certain statements in this presentation regarding strategic plans, expectations and objectives for future operations
or results are “forward-looking statements” as defined by the Private Securities Litigation Reform Act of 1995.

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

Tonix is committed to developing and marketing therapeutics to treat pain, neurologic, psychiatric
and addiction conditions through our central nervous system portfolio and within other areas of

high unmet need, including immunology, infectious disease, and rare disease
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Key Clinical Programs

Molecule’ Indication Phase 1 Phase 2 Phase 3 NQA :
Submission
Fibromyalgia
Granted FDA Fast Track Submitted NDA to FDA in October 2024
TNX-102 SL Designation
Cyclobenzaprine HCI Sublingual T
Tablets Acute Stress Disorder Phase 2 Study™" Start
Expected 4Q°24
TNX-1300 Cocaine Intoxication
Cocaine Esterase ?;ded ;2;_ ir::g;nrough Phase 2 Study Ongoing
NIDA Funded Py Lesg
Prader-Willi Syndrome
TNX-2900 FDA Orphan Drug and Rare
S Phase 2 Ready
Intranasal Potentiated Oxytocin Peda'amc .Disease
Designations
TNX-1500 Organ Transplant
Rejection/ Autoimmune Phase 1 Study Clinical Stage Completed

Anti-CD40L mAb Conditions Ongoing

“Al of Tonix's product candidales are investigational new dnwgs or bologics, thetr safely and efficacy have not been estabiished and nane has been approved for any indication T d) N lx

“investgator-initiaied sty
PHARMACEUTICALS
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CNS-Focused Fully-Integrated Biopharma with Preclinical, Clinical and
Commercial Stage Products

~

KI'NX-102 SL' for Fibromyalgia: Submitted New Drug Application (NDA) to FDA in
October 2024

+ FDA decision on NDA acceptance for review expected December 2024

+ Granted FDA Fast Track Designation

+ Two Phase 3 trials completed with statistical significance on primary endpoint

\\- FDA decision on NDA approval expected 2025; potential product launch in 2025 /
<, Marketed Products T, Strategic Partnerships
¥+ Zembrace® and Tosymra® "+ With government institutions,
indicated for the treatment of world-class academic & research
acute migraine organizations
. Pipeline’ >, Internal Capabilities
"+ Phase? biologic cocaine antidote, FDA 7+ Ccommercial prescription drug sales
‘Breakthrough Therapy Designation” + R&D and potential for clinical-trial
+ Phase 1 anti-CD40L monoclonal antibody to scale manufacturing 1
prevent organ transplant rejection T 0 N IX

"All of Torix’s product candidales arg investigational new drugs or biologics; their safaty and efficacy have nol beon established and none has bean anproved for any indication. PHARMAERUTISALE
© 2024 Tonix Pharmaceuticals Holding Corp.




TNX-102 SL*

(Cyclobenzaprine HCI Sublingual Tablets)

A unique, sublingual formulation of cyclobenzaprine designed
to optimize delivery and absorption

TONIX




Fibromyalgia is a Large, Underserved and Dissatisfied Population

+ Serious Condition (U.S. FDA requirement for Fast Track Designation)

+ More than 10 million U.S. adults are affected - predominantly women':2
- Dehilitating and life altering condition
- Significant economic impact

OIodLy0d SN

+ Patients have expressed dissatisfaction, despite three FDA approved drugs®*

— 85% of patients fail first-line therapy®: efficacy variability, tolerability issues especially when used long-term and
lack of broad-spectrum activity

— Typical for patients to rotate between drugs and be on multiple drugs at the same time; 79% of FM patients are Lﬁ
on multiple therapies®

+ ~2.7 million FM patients diagnosed and treated®
— >22 million prescriptions are issued for the treatment of fibromyalgia (on- and off-label usage) each year”8

* No new Rx product since 2009

* The treatment objective is to restore functionality and quality of life while avoiding significant side
effects

american College of Rheumatology (www. ACRPatientinfo.org accessed May 7, 2019) - prevalence rate of 2-4% for U.S. adult population (~250 millian)

Wincan A, et al. Ahrilis Gare Res (Hoboken). 2013 65(5):786-92. dai: 10.1002; diagnosed pravalence rate was 1.1% of adull population or 50% of the prevalent population i
*Robinson RL, et al. Pain Med. 2012 13(10):1366-76. doi: 10.1111; B5% recaived drug trealment

4Tha three drugs with FDA approval for the treatment of fitromyalgia: Pregabalin (Lyrica); Duloxetine (Cymbalta) Milnacipran (Savella)

SEVERSANA primary physician research, May 2024; commissioned by Tonlx T {é} 'X
YEVERSANA analysis of claims database, May 2024; commissionad by Tonix

"Product sales derived from IMS MIDAS; IMS NDTI used to factor usage for fibromyalgia; data accessed April 2015, PHARMACEUTICALS
*Market research by Frost & Sullivan, commissioned by Tonix, 2011 @ 2024 Tonix Pharmaceuticals Holding Corp




About Fibromyalgia

Fibromyalgia is a chronic pain disorder resulting from amplified sensory and pain
signaling within the CNS — now recognized as nociplastic pain'*#

Fibromyalgia is a syndrome comprised of the symptoms: chronic widespread
pain, nonrestorative sleep, and fatigue

0I104140d SN2

[Fetigne

7

Non:Restorative

Fibromyalgia is considered a chronic overlapping pain condition (COPC)°
- the only COPC with any FDA-approved drugs®

Fibromyalgia is the prototypic nociplastic syndrome

"Trouvin AP, ot al. Bast Pract Res Clin Rheumated, 2019;33(3):101415. SMaixnar W, et al. J Pain. 2016:17(9 Suppl): T93-T107. 1

Fitzcharies MA, et al. Lancet 2021;357:2088-110 “The three drugs with FDA approval for the treatment of fibromyalgia: Pragabalin (Lyrica®); Duloxeting T o N 'X
Kaplan CM, et al. Nat Rev Newrol, 2024 20(6):347-363 (Cymbalta®); Milnacipran (Savellad)

“Clauw DJ, Ann Rheumn Dis, 2024 ard-2023-225327, doi: 10.1136/ard-2023-225327, PHARMACEUTICALS
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The Third Primary Type of Pain: Nociplastic Pain’-

Nociplastic syndrome includes:
(1) widespread pain

(2) fatigue Nociplastic Pain
(3) sleep disturbances Pathological Pain
(4) cognitive dysfunction (“brain fog") Examples: Mechanism:
Fibromyalgia Altered pain
TS o CFS/ME* perception in the
_afh Tas  Long COVID brain
Functionally - s Migraine :
Appropriate Pain if’ el _
Acute / ', IBS™* ; A
é Nociceptive Pain Endometriosis - Neuropathic Pain

Low Back Pain
i

I 1
| Examples: Mechanism:

! Stubbedtoe  Actualor |
. Appendicitis threatened ,’
\ damage to tissue 4
\\ ;

L !

L ,’

\\ /4
~ e ’f

=
- -
-

"Trowvin AP, of al. Best Pract Res Cin Rhoumatol. 2019:3331101415
Fitzcharies MA, el al. Lancel 2021:347:2008-110

*Kaplan CM, at al. Nat Rev Newol. 2024 20(6):347-363.

‘Claew DJ. Ann Rheum Dis, 2024 ard-2023-225327. doi: 10, 136/ard-2023-225327
*Kureshi § et al. Healthcare (Basel) 2024 12(3): 289,

© Examples: Mechanism:
Sciatica Impingement,
Shingles lesion or -
inflammation of
nerve '

"ME/CFS = chronic fatigue syndrome / myalgic encephalomyediti
"PCS = post concussive syndrome,
“IBD - irritable bowel syndrome

@ 2024 Tonix Pharmaceuticals Holding Corp.
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Poor Sleep and Pain have Bi-directional Reinforcing Effects!

+ Poor sleep and pain form a vicious cycle in driving fibromyalgia decompensation
+ Can't sleep — worse pain / In pain — can't sleep
* Poor sleep and pain contribute to persistence, chronicity and severity
+ Syndrome includes symptoms of fatigue and brain fog
+ Treating sleep disturbance in fibromyalgia has the potential to break the vicious cycle
+ Potential to remove an obstacle to recovery
« Using the right medicine is important — some sedative/hypnotics don’t work'2

OInodLy0d SN

Fatigue PAIN

BAD Brain Fog

SLEEP
"Moldofsky H, et al. J Rhoumatol. 1996,23:529-533, T (1) N 'x

*Granbald M, etal. Clin Rheumatol. 1993;12(2):186-191 & 2024 Tonb Pharmacaulicals Hokling Cc PHARMACEUTICALS
L 4 Ton Pharmaceulicals Holding Lorp




TNX-102 SL (Cyclobenzaprine HCI Sublingual Tablets)

+ Non-opioid analgesic designed for long-term daily bedtime use in fibromyalgia
patients

— Targets non-restorative sleep

- Potent binding and antagonist activities at four post-synaptic receptors
- serotonin-5-HT2A
- al-adrenergic
- histaminergic-H1
- muscarinic-M1

— No recognized risk for abuse

OI704140d SN2

* Improves sleep quality, does not increase sleep quantity:
- Not a traditional hypnotic or sedative

* Proprietary, sublingual transmucosal formulation of cyclobenzaprine designed
to optimize delivery and absorption

TONIX

PHARMACEUTICALS
@ 2024 Tanix Pharmacauticals Halding Corp.




TNX-102 SL: Sublingual Administration and Transmucosal Delivery

+ Advantages of the sublingual route
+ Faster absorption provides PK that is ideal for bedtime dosing

+ Bypasses “first-pass” hepatic metabolism
+ Reduced metabolism of parent CBP to active metabolite norcyclobenzaprine (nCBP)

OI'T0d1yd0d SNO

Swallowed Oral Dose Sublingual Oral Dose

Cyclobenzaprine

il. =
pa50 Er
Metabolism s

e
Norcyclobenzaprine

Absorption
pd50
Liver Matabolism

Hepatic Vein/Inf. Vena Cava

J

|

2+ Hours

PHARMACEUTICALS
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TNX-102 SL for FM: Non-opioid, Centrally-Acting Analgesic that Offers a
Potentially Transformative Approach by Facilitating Restorative Sleep
Potent binding and antagonist activities at four key receptors facilitate restorative sleep

has not been approved for any indication.

serotonergic-5-HT2A
adrenergic-al
histaminergic-H1
muscarinic-M1

Key Differentiators

Relative to Oral Cyclobenzaprine
o Lower daytime exposure

o Avoids first-pass metabolism

o Reduces risk of pharmacological interference from major metabolite

Relative to Standard of Care
o Potential for better tolerability while maintaining efficacy
Not scheduled nor with recognized abuse potential

Issued patents expected to provide exclusivity to 2034

TONIX

PHARMACEUTICALS




Fibromyalgia is Believed to Result from Chronic Pain or Prior

Stress Experiences

The pain system evolved to detect acute pain
+ The body's “check engine” light

Chronic pain breaks down the system that
determines whether a sensory experience is
painful
» Chronic pain results in nociplastic
syndromes
+ Nociplastic syndrome was formerly
known as “Central and Peripheral
Sensitization”

Chronic Overlapping Pain Conditions
(COPCs) are Nociplastic Syndromes:

+ Fibromyalgia

« ME/CFS

+ Migraine

+ Irritable Bowel Syndrome

*  Endometriosis

» Low Back Pain

Stresses that may precede or precipitate FM
include:

Chronic nociceptive pain

= e.g., osteoarthritis
Chronic neuropathic pain

* e.g., diabetic neuropathy
Infectious

+ e.g., viral iliness
Cancer

« e.g., breast cancer
Chemical

= e.g., cancer chemotherapy
Traumatic

+ e.g., motor vehicle accident
Head trauma

* e.g., post-concussive syndrome
Physiologic

* e.g., disturbed sleep

B 2024 Tanix Pharmacauticals Holding Corp
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Common Chronic Conditions are a Challenge for Pharma

Fibromyalgia is a common chronic disease'
+ Chronic pain syndrome that persists for years or decades

No animal model is recognized for nociplastic syndromes or its component
symptoms

+ Widespread pain

+ Fatigue

+ Sleep disturbance

+ Cognitive impairment

OINo4dLy0d SN

Nociplastic symptoms are subjective
+ Humans need to report symptoms using scales

Clinical trials measuring subjective symptoms are challenging
+ Placebo response is typically observed
+ Long-term therapy means requires long-term tolerability

o

The LS. Centers for Disease Control defnas chioni: diseases as “conditions that |ast 1 year or more and require angoing medical attention or kit activites of daily liing of both " T ;: N 'x

v oo gov/chronicdiseasaiaboytindex him. (accessed Jan 28, 2024) PHARMACEUTICALS
@ 2024 Tanix Pharmaceuticals Holding Corp.




Common Chronic Conditions are a Challenge for Society

The Opioid Crisis in the U.S. was driven by mistreatment of chronic pain, which was often
nociplastic pain
+ The epidemic of prescription pain killers was addressed by regulations which limited the
availability of opioids
+ Many individuals who are opioid dependent have transitioned to illegal street heroin and
fentanyl
+ lllegal drugs contribute to homelessness

There is an unmet need for non-opioid analgesics that address nociplastic pain
* No new drug for fibromyalgia has been approved since 2009

TONIX

PHARMACEUTICALS
@ 2024 Tonix Pharmaceuticals Holding Corp.
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Current FDA-Approved Fibromyalgia Drugs'

Improvement in fibromyalgia pain was primary endpoint for approval
+ No current product addresses pain, poor sleep and fatigue
+ Tolerability issues limit long term use for many patients

OINod4dLyd0d SN

Drug Lyrica® (pregabalin) - Pfizer Cymbalta® (duloxetine) - Lilly
Savella® (milnacipran) - AbbVie
Class Gabapentinoid SNRI
Pain Reduction YES YES
Fibromyalgia S|
s eep Improvement YES -
Activity P
Fatigue Reduction - YES
Fatigue increase YES -
Sleep problems - YES
Weight gain YES -
i Blood Pressure increase - YES
Tolerability Issues i
Sexual impairment - YES
Gl issues - YES
Hip Fractures? YES -
DEA Scheduled YES -
"The three drugs with FDA approval for the management of fibromyalgia are Pragabalin {Lyrica); Duloxetine (Cymbalta); Milnacipran (Savella) mN 'x
Weung MTY, alal. JAMA Netw Open. 2024:7(11):e2444488. doi: 10.1001/jamanetworkopen 2024 44488, PMID: 39535796, PMCID: PMC11561685. FPHARMACEUTICALS
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Fibromyalgia Program Status

TNX-102 SL
CYC|0bEI"IZEIDI'iI"IE Sublingua! Fibromyalgla NDA Submitted to FDA in October 2024

Tablets

OImo4140d SND

> First pivotal Phase 3 study (RELIEF) reported - December 2020

~» Second Phase 3 study (RALLY) missed primary endpoint — July 2021

_» Confirmatory pivotal Phase 3 study (RESILIENT) reported - December 2023
» Granted FDA Fast Track Designation

> Submitted NDA to FDA in October 2024

Next Steps:
+ NDA acceptance for review expected December 2024

+ FDA decision on NDA approval expected 2025

TONIX
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Lederman 5, et al. Arfhritis Care Res {Hoboken). 2023 Nov.T5(11):2359-2368, doi 10,1002, © 2024 Tanix Pharmaceuticals Holding Corp




TNX-102 SL: Phase 3 RESILIENT Study Design 7, RESILIEN

General study characteristics:

+ Randomized, double-blind, multicenter, placebo-controlled study in fibromyalgia

« 33 U.S. sites enrolled 457 participants with fibromyalgia as defined by 2016 Revisions to the 2010/2011 FM Diagnostic
Criteria’

OI704180d SND

Primary Endpoint:
+ Change from baseline to Week 14 (TNX-102 SL vs. placebo) in weekly averages of daily diary average pain severity score

J
I
i

TNX-102 SL once-daily at bedtime ClinicalTrials.gov Identifier: NCT05273749
5.6 mg (2 x 2.8 mg tablets)

Study Title: A Phase 3 Study to Evaluate the Efficacy and Safety of TNX-102 SL
Taken Daily in Patients With Fibromyalgia (RESILIENT)

Trial ID: TNY-CY-F307 (‘RESILIENT')

o 14 ek ]

“Two-week run-in at 2.8 mg dose at bedtime
followed by 12 weeks at 5.6 mg dose

"Wolle F, et al. Semin Arthritis Rheum. 2016 46(3):319-329. doi: 10.1016 T @ N lx

PHARMACEUTICALS
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RESILIENT Primary Outcome Measure - "RESILIENT

Reduction in Widespread Pain

Weekly Average of Daily Diary NRS Ratings of Average Pain Over Prior 24 Hours
0

—e—Placebo (N=225) -+ TNX-102 SL (N=231)

0.2
04

OI704140d SND

0.6
-0.8

-1
-1.2
-1.4
-1.6
-1.8

LS Mean (SE) Change in NRS Pain Score

-2 ok
k%
22 *p<0.01; **p<0.001; ***p<0.0001

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Week of Study

Week 14 LS mean (SE) change from baseline for TNX-102 SL-1.82 (0.12) and for placebo -1.16 (0.12); LSMD from placebo -0.65 (0.16); p=0.00005"

"Based on Mixed Model Repeated Measures with Multiple Imputation, with fixed categorical effects of treatment, center, study week, and treatment by study week interaction, as well as
baseline value and baseline value-by-study week interaction. Abbreviations: LS, least squares; LSMD, least squares mean difference; NRS, numerical rating scale; SE, standard error T m N 'x

PHARMACEUTICALS
© 2024 Tonix Pharmaceuticals Holding Corp




Summary of Key Pre-Specified Secondary Outcome Measures o

(7]

Rating Scale Week 14 Met** §

Patient Global Impression of Change (PGIC) p < 0.001 v §

Fibromyalgia Impact Questionnaire - Symptoms p < 0.001 v ?
Fibromyalgia Impact Questionnaire - Function p =0.001 e
PROMIS Sleep Disturbance p < 0.001 v
PROMIS Fatigue p < 0.001 4
Weekly average of daily Sleep Quality scores p < 0.001 v

*In order of statistical serial gate-keeping hierarchy (or, “waterfall") to control overall Type 1 error
**Statistical significance met

‘,! RESILIENT TONIX

PHARMACEUTICALS
3 2024 Tanix Pharmaceauticals Holding Corp.




RESILIENT: CSFQ-14 Females - RESILIENT

safety measure in the study

+ Infemales, CSFQ-14 total score
improved (indicating better sexual
functioning) to a greater extent in the

Desire Total - 0.3[-0.10,0.80] [192/204] TNX-102 5L group compared with

placebo, p=0.010

1.4[0.30,2.5] [192/201]

*

Total Score

Pre-specified exploratory endpoint 1
(7]

Changes in Sexual Functioning Questionnaire Changes in Sexual Functioning e

Change from Baseline to Week 14 LSMean Difference 95%Cll  Questionnaire short form (CSFQ-14) was a %

[PBO/TNX 5.6me) i

=

@

=

0

Orgasm/Completion —_— 0.6[0.2,1.0] [192/204] *  Potential tolerability advantage over
pharmacotherapeutics with potent
serotonin reuptake inhibition

\ !

Arousal/Excitement e l— 0.3(-0.10, 0.60] [192/204]
Desire/Interest el — 0.0[-0.3,04] [192/204]
Desire/Frequency —— 0.3[0.10,0.5) [192/204)
Pleasure — 0.11-0.0,0.30) [192/201)
1 -0.5 0 0.5 1 15 2 5 3 35 i
ANCOVA analysis: comparison between groups (TNX-102 5L 5.6 mg vs. Placeba) T 1 lx
Red Diamond refers to treatment differences with p <0.05, not corrected for multiple comparisons o

PHARMACEUTICALS
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RESILIENT Pre-Specified Primary Endpoint

Summary’
+ TNX-102 SL demonstrated statistically significant improvement in mean weekly pain
scores over placebo at Week 14

« P-value of 0.00005 is highly statistically significant

OIM04180d SN2

Additional Findings
+ Effect size 0.38

+ Al pre-specified sensitivity analyses of the primary endpoint show statistical
significance (p £0.001)

+ Rapid onset of action: p-values <0.01 at each weekly time point, including Week 1

TEULAR 2024. “Targeting Non-Restorative Sleep in Fibramyalgia with Bedtime TNX-102 SL (Sublingual Cyclobenzaprine HCI) Significantly Improves Pain in RESILIENT, a Canfirmatary T d) N IX
Phase 3 Randomized Clinical Trial." hitps: i tonixpharma comiwp-content/uploads/2024/06/E ULAR-2024-FM-Postar-yFinal pdf

PHARMACEUTICALS
© 2024 Tanix Pharmaceulicals Holding Corp
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RESILIENT Safety Summary

Among participants randomized to TNX-102 SL and to placebo, 81.0% and 79.6%, respectively, completed the study
TNX-102 SL was generally well tolerated with an adverse event (AE) profile comparable to prior fibromyalgia studies

+ No new safety signals were observed

OIno4180d SN2

*  AE-related study discontinuations occurred in 6.1% and 3.6% of patients in the TNX-102 SL and placebo groups, respectively
+ Events rated as mild or moderate made up 97.2% of AEs on placebo and 99.1% on TNX-102 SL
+ As observed in prior studies with TNX-102 SL, oral administration site AEs were higher in TNX-102 SL than placebo, 42.9%
and 10.2%, respectively
Most common oral AEs were oral hypoaesthesia, product taste abnormal, oral paraesthesia, and tongue discomfort (see table on i%
next slide) ]
—  Nearly all of these common oral AEs were temporally related to dosing and lasted <60 minutes '
Serious Adverse Events (SAEs)
Three placebo participants experienced an SAE:
* 1. Pneumonia, 2. Muscular weakness, and 3. Hypertension/Angina/Coronary Artery Disease
—  Two TNX-102 SL participants experienced an SAE
= 1. Renal carcinoma deemed not related to study drug
= 2. Acute pancreatitis with onset 14 days after completion of treatment phase, deemed ‘possibly related™ to study drug
- Qutcome: ‘Recovered/Resolved’

- "Note: participant was non-compliant with end of treatment study visits, and the last dose before onset of SAE was not known at
the time that relationship with study drug was assessed by Investigator and Sponsor

i
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RESILIENT Safety Summary

Treatment-Emergent Adverse Events (TEAEs)
at Rate of 2 3% in Either Treatment Group'

System Organ Class TNX-102 SL Placebo Total*
Preferred Term N=231 N=226 N=457
Systemic Adverse Events
COVID-19 10 (4.3%) 7(3.1%) 17 (3.7%)
Somnolence 7 (3.0%) 3(1.3%) 10 (2.2%)
Headache 7(3.0%) 4(1.8%) 11 (2.4%)
Oral Cavity Adverse Events
Hypoaesthesia oral 55 (23.8%) 1(0.4%) 56 (12.3%)
Product taste abnormal 27 (11.7%) 2(0.9%) 29 (6.3%)
Paraesthesia oral 16 (6.9%) 2 (0.9%) 18 (3.9%)
Tongue discomfort 16 (6.9%) 0 (0.0%) 16 (3.5%)
*Safety Population

No clinically significant increase in weight gain, Gl issues, high blood pressure or sexual dysfunction

2024 Tonix Pharmaceuticals Holding Corp.
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TNX-102 SL Showed Activity on Pain, Sleep and Fatigue and was
Generally Well Tolerated in the RESILIENT Study’

Drug TNX-102 SL

Initial Indication of active ingredient Muscle spasm!

0
Z
(7]
)
0
A
-
]
o
=
o

Class Tricyclic

Mechanism Antagonist at 4 post-synaptic receptors?

Pain +
Fibromyalgia Activity EICE +

Fatigue +

Sleep -

Fatigue .
Tolerability Issues

Oral +

administration

site reaction®

TFlexerit® and Amrix® are cral formulations of cyclobenzaprine indicated for short term (2-3 weeks) trealment of muscle spasm

Four receplors are: serotonergic-5-HT2A, adrenergic-al, histaminergic-H1, and muscarinic-M1 cholinergic receptors

ITHX-102 5L was generally well tolerated with an adverse event profile comparable to prior studies and no new safety signals were observed. In both pivotal

studies, the most commen trealment-emergent adverse event was tongue or mouth numbness at the administration site, which was temporally related to T (1) N Ix
dosing, self-imited, never rated as severe, and rarely led to study discontinuation (one participant in each study).

PHARMACEUTICALS
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~50% of U.S. Fibromyalgia Patients are on Medicare: Prescription
Coverage in Medicare Stands to Benefit from Changes in IRA

Approximately 50% of fibromyalgia patients are Fibromyalgia Patients by Co'\ﬂeragls-1
on Medicare

~ EVERSANA analysis of claims database e .
consisting of 2.2M patients, for which 1.2M Insurance Distribution
claims were submitted throughout March
2002-March 2023

OINo4140d SND

Beneficial Changes in 2025 to Medicare Part D _ 60%
through Inflation Reduction Act (IRA) g 50%
= 40%
~ Medicare prescription payment plan to offer ‘s 30:
enrollees the option to pay out-of-pocket b
prescription drug costs in the form of capped g 20%
monthly installment payments instead of all at & 10%

once at the pharmacy 0% | : | ,

Y :
~ Annual out-of-pocket costs will be capped at & \heb‘ﬁ ‘heé\"a\ o
$2,000 in year 2025 o

~ Will replace the existing Coverage Gap
Discount Pragram, which sunsets as of
January 1, 2025

-
'EVERSANA analysis of claims database, May 2024; commissioned by Tonb: T d) N 'X
i}

#Source: Final CY Part D R ign Program Instructions F. PHARMACEUTICALS
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Prescribers Interviewed Expressed Broad Dissatisfaction with
Available Fibromyalgia Medications: Results of Primary Research'

0

7

Perspectives on FM Therapies from Prescribers Interviewed T

Drug Positives Negatives o
A

Duloxetine . . . _— i . i ; =
(Cymbalts, generic) + Relatively high efficacy (compared to alternatives) + Tolerability issues: worsening depression, insomnia m
d + Can be titrated slowly from 20mg to 120mg » Seldom used as a monotherapy; often requires adjunct Ig
Pregabalin o

Relatively high efficacy (compared to alternatives)
Can often be safely combined with other medications

Suboptimal for long-term use (e.g., weight gain)

(Eea gron) Schedule V status makes some HCPs more cautious to Rx

Savella . e . . + Subpar efficacy does not counterbalance tolerability issues

(milnacipran) Offers another option if patient fails Cymbalta or Lyrica + High cost and access constraints (~$50/month)

Cyclobenzaprine

(Flexeril, generic; + Active for initiating and sustaining sleep; can be titrated up + Mixed perspectives on pain benefit independent of sleep

oral formulation, off-  «  Active for pain driven by stiffness and muscle spasms + Suboptimal long-term results as efficacy wanes

label)

85% of patients (avg) fail 79% of FM patients
first line therapy (avg) are on multiple
therapies T (1) N Ix

'EVERSANA primary physician research, May 2024; commissioned by Tonix PHARMACEUTICALS
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Opportunity for a New, Unique Fibromyalgia Treatment Option:

Results of Primary Research from EVERSANA" o
(7]
o
* Prescribers indicate a very high unmet need in FM (ranked 24.0 on a 5-point scale) -"_Ui
+ Prescribers report there is no standard of care in FM, employ an individualized approach 8
ML based on symptomology o
andscape * No new treatments approved since 2009 o
+ Prescribers report minimal promotional activities by any pharmaceutical company
* Highly concentrated prescriber base with 50% of patients treated by ~16k physicians
* Physicians reacted positively to the efficacy and safety profile of TNX-102 SL (based on
. _ Phase 3 Study results)
Physician Primary Median interest = 4.0 on a 5-point scale
Market Research . . . ) e
+ Driving attributes included strong efficacy, safety and tolerability
+ Unigue & differentiating efficacy features included improvements in sleep and fatigue
@ + Physicians indicated intended use in 40% of their FM patients
Anticipated Use + Majority of respondents indicated TNX-102 SL would be their first choice, if accessible

+ Physicians surveyed indicated they are well-equipped to deal with access restrictions including
prior authorizations and step-edits

' EVERSANA primary physician research, May 2024, commissioned by Tonix T (1) N Ix

2EVERSANA analysis of claims database, May 2024, commissioned by Tonx FPHARMACEUTICALS
3 2024 Tanix Pharmaceuticals Haolding Corp.
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Many Fibromyalgia Patients are Prescribed Off-Label Drugs; ~53%

FM Patients Prescribed Opioids Off-Label’

% FM Patients (after index” date)

FDA Approved

1.04%
=)

Milnacipran

12022-2023
2 EVERSANA analysis of daims database, May 2024; commissioned by Tonix

Off-Label
6.03%

Amitriptyling

Off-Label FDA Approved
11.74% 12.96%
Meloxicam Pregabalin

. Anti-convulsant

B oviid

Off-Label Off-Label

Opioid Opioid
OftLabel Off-Label 19.45% 20.47%
Opioid 17.58%

I I I

Tramadol Cyclobenzaprine  Oxycodone Hydrocodone

B svwr B Tricyclic antidepressant

B rsep [ Muscle relaxant

@ 2024 Tanix Pharmacauticals Holding Corp.

FOA Approved
22.62%

Duloxeting HCL

Off-Label
25.50%

Gabapentin

ak
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Planning for TNX-102 SL Launch and Marketing

Several companies that successfully developed CNS drugs have launched them
= Big Pharma wants the commercial launch de-risked before acquisition (e.g., Nurtec®)

Commian Mkt FDA
pany Cap' Approval

Axsome

Biohaven BHVN
IntraCellular ITC
Supernus SUPN
Neurocrine NBIX
Acadia ACAD

To prepare for the launch of TNX-102 SL, Tonix acquired two marketed Rx drugs: Zembrace® and Tosymra®

$3.5B Auvelity®

$3.0B
$7.2B

$148B
$136B
$258B

Nurtec®

Caplyta®
Oxtella-XR®
Ingrezza®

Nuplazid®

Depression 8/2022
Migraine 212020
Schizophrenia 12/2019
Seizures 1/2019
Tardive Dyskinesia 412017
Parkinson's psychosis 4/2016

+ Both are indicated for the acute treatment of migraine

'Accessed June 7, 2024

§ 2024 Tonix Pharmaceuticals Holding Corp.

Sold to PFE for $12 B in Oct 2022
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Acute Stress Reaction (ASR) / Acute Stress Disorder (ASD)

ASR/ASD are acute stress conditions resulting from trauma which can affect both civilian and
military populations.

OINo4140d SND

Large unmet need:

« According to National Center for PTSD, about 60% of men and 50% of women in the US are
exposed least one traumatic experience in their lives'

+ In the US alone, one-third of emergency department visits (40-50 million patients per year) are for
evaluation after trauma exposures? %g

Current standard of care:

+ No medications are currently available at or near the point of care to treat patients suffering from
acute traumatic events and support long-term health

i
"National Center for PTSD. How Commen is PTSD in Adults? hitps:ihwww.pted va goviunderstand’commonfcammaon adulis.asp T (1) lx

Wisco et al. J Clin Psychiatry. 2014.75(12):1338-48 FAR MACRUTTOALE

© 2024 Tanix Pharmacauticals Holding Corp




TNX-102 SL for ASR/ASD: Program Status

Status: Expect to start investigator-initiated Phase 2 in 1Q 2025; received IND clearance from FDA

Investigator-initiated Phase 2 Trial Funded by DoD grant to University of North Carolina (UNC)
* UNC Institute for Trauma Recovery awarded a $3M grant from the Department of Defense (DoD)
* OASIS trial will build upon infrastructure developed through the UNC-led, $40M AURORA initiative ;
— AURORA study is a major national research initiative to improve the understanding, prevention, and recavery of individuals
who have experienced a traumatic event _
~ Supported in part by funding from the National Institutes of Health (NIH) and the health care arm of Google's parent company
Alphabet aﬁ
+ Opportunity to investigate the correlation between motor vehicle collisions and the emergence of ASD and PTSD L
+ Supported by multiple clinical trials:
+ Phase 2 trial in military-related PTSD (AtEase or NCT02277704)
+ Phase 3 trial in military-related PTSD (HONOR or NCT03062540)
* Phase 3 trial in primarily civilian PTSD (RECOVERY or NCT03841773)
* In each of these studies, early and sustained improvements in sleep were associated with TNX-102 SL treatment by the PROMIS
sleep disturbance (SD) scale and the Clinician Administered PTSD Scale (CAPS-5) “sleep disturbance” item.

OIT04140d SND

%

Together these studies provide preliminary evidence that TNX-102 SL is generally well-
tolerated and may promote recovery from PTSD via a pharmacodynamic facilitation of sleep-
dependent emotional memory processing

TONIX

PHARMACEUTICALS
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TNX-102 SL for ASR/ASD: Phase 2 OASIS Study Design

General study characteristics:
+ Randomized, double-blind, placebo-controlled study in Acute Stress Reaction (ASR)/ Acute Stress Disorder (ASD)
+ The proposed Optimizing Acute Stress reaction Interventions with TNX-102 SL (OASIS) trial will examine the safety and efficacy of TNX-102 SL

to reduce adverse positraumatic neuropsychiatric sequelag among patients presenting to the emergency department after a molor vehicle
collision (MVC)

+ The trial will enrall approximately 180 individuals who acutely experienced trauma at study sites across the US
+ Participants will be randomized in the emergency department to receive a two-week course of either TNX-102 SL or placebo
+ Investigator-initiated IND

OIno4140d SND

Objective:
+ Investigate the potential of Tonix’s TNX-102 SL (cyclobenzaprine HCI sublingual tablets) to reduce the frequency and severity of the adverse
effects of traumatic exposure, including acute stress reaction (ASR), acute stress disorder (ASD), and posttraumatic stress disorder (PTSD).

+ ASR refers to the body's immediate response to trauma, whereas ASD is the short-term effects of trauma (within 1 month), and PTSD is the
long-term effects of trauma (beyond 1 month)

A Phase 2 Study to Evaluate the Efficacy and Safety of TNX-102 SL

TNX-102 SL once-daily at bedtime Taken Daily in Patients With ASR/ ASD (OASIS)

5.6 mg (2 x 2.8 mg tablets)’ + Primary gutcome measure: Acule Stress Disorder Scale (ASDS) assessed at 7 and 21 days
post MV
Postiraumatic stress symptom severity assessed at 6 and 12 weeks post MVC using the PTSD
Checklist for DSM-5 (PCL-5)
Standardized survey instruments of sleep disturbances, anxiety and depression symptoms,
general physical and mental health, and clinical global improvemeant also employed
Detailed and brief neuracognitive assessments are performed from baseline to 12 weeks after

i 2 weeks | MVC at specific timepoints throughout study participation period

"First dose of TNX-102 5L 5.6 mg versus placebo taken in the emergency T (1) N lx

department, and then daily at bedtime to finish 2 weeks of treatment PHARMACEUTICALS

Placebo once-daily at bedtime .

ad
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Significant Overlap between Fibromyalgia and Long-COVID

National Institutes of Health (NIH)-sponsored RECOVER study found many Long COVID patients
suffer from pain at multiple sites’

+ Suggests that many Long-COVID patients may meet the diagnostic criteria for fibromyalgia

OIT04140d SND

Tonix has previously presented its analysis of real-world evidence from the TriNetX claims database
suggesting that over 40% of Long COVID patients present with a constellation of symptoms iﬁ
that overlap with fibromyalgia®® o

"Thaweethai T, et al. JAMA, 2023 329(22)1934-19486,

IFeb 22, 2023 Tonix Pharmaceuticals Press Release. URL: hitps: /i B -} il

*Seplember 21, 2022, Tonix Pharmaceuticals Poster at the ASP, Rem:sr:ﬁcxwe Dhsenla‘imnal dal.abase sludy ur pallEI’llS‘\'ﬂ[h Lung COVID 'Mlh mulh—sl[e paln I'allgua and insomnia”.
URL: www tanixpharma.com/wp-contentiuploads2022108/Retrospective-Obsarvational-Datab tudy-of-Patients-with-Long-COVID-with-Multi-Site-Pain-Fatique-and-Insomnia_A-|

o -
Analysis-of-Symplomatology-and-Opiaid-Use pdf T é) N lx

FHARMACEUTICALS
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NASEM Definition of Long-COVID

* In June 2024, the US National Academies of Sciences, Engineering and Medicine (NASEM)
described fibromyalgia as a ‘diagnosable condition’ in people suffering from Long COVID?

+ This definition provides guidance to government, healthcare professionals and industry that
fibromyalgia can arise after infection with the SARS-CoV-2 virus and can be diagnosed in Long
COVID patients

OIMod4d1Ly0d SN

Fibromyalgia prevalence prior to COVID-19 pandemic: >10M adults in the US?
Long-COVID prevalence: 5.3% or ~14M adults in the US3

Tonix believes that diagnosing fibromyalgia in Long COVID patients will increase the
potential market for TNX-102 SL as compared to market estimates from before the
COVID-19 pandemic

'S, National Academies of Sciences, Engineering, and Medicine. 2024. A Long COVID Definition: A chronic, syslemic disease state with profound consequences. Washington, DC: The
National Academies Press. fiddol oeg/ (27768, hitp//wwew nationalacademies orgllong-covid-definition.

Zfincent A, @ al. Arthritis Care Res (Hoboken). 2013 65(5).786-92. dod 10.1002 1
INational Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022-2024. Long COVID. Generated imteractively: July 22, 2024 from T 0 N lx
hitps: /. cde govincha/covid 19/pulseliong-covid htm

PHARMACEUTICALS
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TNX-102 SL: Patents and Patent Applications

« U.S. Composition:*
v AT5:25 cyclobenzaprine HCI - mannitol eutectic (dependent claims add a basifying agent).
+ 5 US Patents (Expire November 2034)
+ 1 Pending US Application (Would expire November 20234)
+  Acomposition of a cyclobenzaprine HCl and a basifying agent suitable for sublingual absorplion.
+ 1 Pending US Application (Waould expire June 2033)
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+ U.S. Methods of Use* (Specific Indications):
+  Fibromyalgia
+  Pain, Sleap Disturbance, Fatigua
+ 1 Pending US Application (Would expire Decamber 2041)
+  Early Onset Response
1 Pending US Provisional Application (Would expire December 2044)
Depressive Symploms
+ 1 Pending US Application (Would expire March 2032}
+  Sexual Dysfunction
* 1 Pending US Application (Would expire October 2041)
+  PASC
+ 1 Pending US Application (Would expire June 2043)
+ PTSD
+ 1 US Patent (Expires November 2030)
+  Agitation (Dementia)
1 US Patent (Expires Dacember 2038)
+ 1 Pending US Application (Would expire December 2038)
»  Alcohol Use Disorder
+ 1 Pending US Application (Would expire November 2041)

+ Foreign Filings
+ Corresponding foreign patents have been filed and some have issued:
+ Composition (25 patents, 3 allowed applications, 16 pending applications)
Methods of Use (9 patents, 54 pending applications)

*US Patents: Issued: US Patent Nos. 9,636,408, 9,956,188, 10,117,936; 10,864,175; 11,839,594; 9,918,048; 11,826,321, Pending: US Patent Application T (1) N lx
Nos. 13/918,692; 18/385,468; 13/412,571, 18/265,525; 63/612,352; 18/382,262; 18/037,815; 17/226,058; 18/212,500. PHARMACEUTICALS
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TONIX MEDICINES:

MARKETED PRODUCTS




Tonix Medicines: Commercial-Stage Specialty Pharma Subsidiary

* Tonix Medicines is a wholly-owned subsidiary of Tonix (NASDAQ: TNXP)

+ Currently marketing two products indicated for the treatment of acute migraine:
Zembrace® SymTouch ® and Tosymra®

0OI704140d SND

+ Nascent commercial organization

* Tonix Medicines is preparing to launch TNX-102 SL for fibromyalgia
+ Fibromyalgia care is relatively concentrated to specialized providers
+ We believe prescribing physicians can be targeted effectively by a specialty sales force

+ Evolving landscape in commercial markets favors distribution channels such as specialty
pharmacies

TONIX

PHARMACEUTICALS
© 2024 Tanix Pharmaceuticals Holkding Corp




Tonix Medicines Markets Two Proprietary Migraine Drugs

Non-oral Formulations of Sumatriptan 9
(7]

Zembrace® SymTou ch® + Each indicated for the treatment of acute migraine with or without aura in adults 8
5 i 4 * Sumatriptan remains the acute migraine ‘gold standard' treatment for many patients and b
(sumatriptan injection) 3 mg ) ) ! g
continues to represent the largest segment of the market in terms of unit sales® T

. e I‘,, w1+ Each may provide migraine pain relief in as few as 10 minutes for some patients! 245 S
siaesenll . Patents to 2036 (Zembrace) and 2031 (Tosymra) o

Tosymra®
(sumatriptan nasal spray) 10 mg?
Tonix Medicines Commercial Subsidiary
+ Complete commercialization capability
+ Manage supply chain and contract manufacturer
+ Distribution
+ Trade, Managed Care & Government contracting
p + Team of professionals including Sales & Marketing personnel

|

"Zembrace SymTouch [package inser]. For more information, talk to your provider and read
the Patient Information and [nstructions for Use. - Important Safety Information ks provided in

“Mathew NT, et al. Dose ranging efficacy and safely of subcutaneous sumalriplan in the acula irealment of migraine. US Sumatrpian Research Graup.
Asch Meurol, 1992;49(12):1271-1276
SVend! J, ¢ al. A randomized, double-blind, placebo-controlied (al of the efficacy and Wlerability of a 4-mg dose of suboulaneous sumalnplan forihe

the appendix Pt g’
% 2 : treatment of acute migraine altacks in adulls. Clinical Therapeutics. 2006;28(4).517-526.
Tosymra [package insed). For mora infermation, talk to your provider and read the Pagien] Igral : = PRt sl =
Information and |nstructions for use- Impartant Salety Information ks provided in the appendix
Monix Medicines, Inc.: Data On File, 2023 Zambrace SymTouch and Tosymra are registersd tracemarks of Tonlx Medicines, Inc. intravail is a registered trademark of I 0 Ix

Aogis Therapeutics, LLC, a wholly owned subsichary of Neurplis, Ing
PHARMACEUTICALS
© 2024 Tonix Pharmacauticals Holding Corp




Zembrace and Tosymra Bypass the Gl Tract

Bypassing gastrointestinal (Gl) tract is pofential advantage for treating acute migraine
+ Gl absorption may be inconsistent in migraineurs due to gastric stasis (also called “gastroparesis”)'
+ Nausea and vomiting are symptoms of migraine®which can complicate oral treatment

OI704140d SND

Existing Subcutaneous injectable products
+ Imitrex® SQ Injection (sumatriptan succinate)-6mg and 4mg preparations
+ DHE 45 (dihydroergotamine mesylate) SQ Injection

Existing intranasal products

+  Imitrex® nasal spray (sumatriptan)
*  Migranal® (dihydroergotamine) nasal spray — developed by Novartis, sold by Bausch Health
+  Zavzpret® (zavegepant) nasal spray, FDA approved in March, 20235 is the first intranasal gepant-marketed by Pfizer
+  Zomig® nasal spray (zolmitriptan)
+  Onzetra® Xsail® (sumatripian nasal powder) marketed by Currax
+  Trudhesa® (dihydroergotamine) nasal spray

'Zembrace SymTouch [package insert]. Maple Grove, MN: Upsher-Smith Laboratories, LLC: February 2021,

IMathew NT, et al. Dose ranging efficacy and safety of subcutaneous sumaltriptan in the acute treatment of migraine. US Sumatriptan Research Group. Arch Neurol. 1992:49(12):1271-1276.

ILandy. S. et al. Efficacy and safety of DFN-11 (sumatriptan injection, 3 mg) in adults with episodic migraine: a multicenter, randomized, double-blind, placebo-controlled study. J Headache

Fain. 19, 69 (2018), 1
‘Brand-Schieber E, Munjal 3, Kumar R, et al. Human factors validation study of 3 mg sumatriptan autoinjector, for migraine patients. Med Devicas (Auckl). 2016,9:131-137. T 0 N lx
*Pfizer Press Release March 10, 2023. - hitps:liwww pfizer. cominews/press-release/press-release-detailipfizers-zavzpretim-zavegepant-migraing-nasal-spra

FHARMACEUTICALS
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Pipeline
Programs and Strategy for Partnerships




Pipeline Development Strategy

Focusing on government and academic collaborations

Validates Tonix’s scientific expertise and technology
Reduces internal spend

Increases number of trials

Potentially speeds time to market

Grants, contracts, cost-sharing or “in-kind" arrangements

© 2024 Tonix Pharmaceuticals Holding Corp.
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External Partnerships

Government partners providing direct funding, cost sharing or in-kind support include’:
«  National Institutes of Health (NIH)
+ National Institute of Allergy and Infectious Disease (NIAID)
= TNX-1800 selected for Project NextGen
+ National Institute on Drug Abuse (NIDA)
= TNX-1300 for cocaine intoxication; Phase 2 study funding
* Department of Defense (DoD)

«  TNX-4200 for the prevention or treatment of infections to improve the medical readiness of
military personnel in biological threat environments

= TNX-102 SL for ASD; investigator-initiated Phase 2 study funding

Academic partners sponsoring clinical trials of Tonix’s investigational drug products include:
+ Massachusetts General Hospital (MGH)

+ University of Washington
+ University of North Carolina

"Tonix's product development candidates are investigational new drugs or biclogics; their efficacy and safety have not been established and have nol been T (b N 'X
approved for any indication. PHARMACEUTICALS
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Key Partnerships

TNX-1500: ALLOGRAFT REJECTION TNX-1300: COCAINE INTOXICATION

COLUMBIA
MASSACHUSETTS UNIVERSITY
GENERAL HOSPITAL MEDICAL SCHOOL i

National Institute
on Drug Abuse

TNX-1800: COVID-19 VACCINE

TNX-102 SL: ACUTE STRESS DISORDER

-~ —, THE UNIVERSITY i L
2 AR TL R PUUy = o ; - " National Institute of
@ LS. Department of Defense ”ﬂ of NORTH CAROLINA NlH habo;mHm:l‘.uLos Allergy and
_.___=I' ot CHAPEL HILI ;

Infectious Diseases

TNX-4200: BROAD-SPECTRUM ANTIVIRAL

TNX-2900: PRADER-WILLI SYNDROME

un Defense Threat
utl Reduction Agency

B — T
L !ﬂmrﬂm QHU (AIX Marsetl!E (@ U.S. Department of Defense [ = | "A

TONIX
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TNX-801

Live Virus Vaccine

Live virus vaccine platform with multitude of potential
applications

TONIX -




Mpox Declared Public Health Emergency of International Concern
(PHEIC) by WHO* on August 14, 2024: New Clade | = “Clade Ib”

« Clade Ib - first wave in Democratic Republic of Congo (DRC)
« Affects children
+ New mutations
+ ~0.5% mortality
+ Affects both MSM (men who have sex with men) + heterosexual transmission primarily in adults
+ 2024 mpox epidemic has spread to 16 countries in Africa
+ OQutside of Africa cases identified in Sweden, Thailand, Singapore, India, Germany and England

« Two FDA**-approved vaccines:
« Jynneos® (Bavarian-Nordic) - requires 2 dose regimen
+ Durability of neutralization antibody titers being studied'-
+ Also approved for use in adults by the WHO*
« ACAM 2000 (Emergent) — single-dose, reactogenic
* Provides durable protection
« Approved for people at high risk of mpox infection®

“WHO = World Health Organization

'Zanck LM, Nat Med, 2023 29(1):270-278. doi: 10.1038/541581-022-02090

“Barens-Riha M, et al. Euro Surveill, 2022 27(48):2200894, doi: 10.2807/1560-7917,E5.2022.27 48.2200884,

Collier AY, et al. JAMA, 2024 Gct 3. doi: 10.1001/jama.2024.20951. Epub ahead of print. PMID: 39361499, https.pubmed.ncbi.nim.nih.gov/39361499/
“Keaton, J. Sept. 13, 2024. Associated Press. "WHO grants first mpox vaccine approval to ramp up response to disease in Africa.” URL: https://bit lyidedyyeb

i
Shitps:/iwww.fda.govivaccines-blood-biologicsivaccines/key-facts-about-vaccines-prevent-mpox- T 1 'x
diseasel:~text=ACAM2000%20Vaccine, for% 20smallpox%s200r% 2 0mpox % 20infaction. 0

O1T0414H0d 3ISV3SIAd SNOILO3ANI
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Mpox Outbreak 2022-23: Clade llb
Public Health Emergency Global Health Concern

Risk of Spread and Lethality of Clade Ilb

+ Case Fatality Rate (CFR): 0.1% to 3.6%->Lower compared to Clade |

+ Primarily spread through sexual contact among MSM (men who have sex with men)

« Rapid and significant spread beyond endemic regions = Over 90,000 cases reported in more than 100
countries by the end of 2022

+ Systemic symptoms and rash leading to medical interventions in up to 40% of cases

OI704140d 3SV3SId SNOILO3ANI

. o Glakral Reported Cases of Mpox During the 2022-23 Qutbreak (Clade llb)
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Total Cases: 95,912; 92,982 were in locations that have not historically reported Mpox
Total Location: 118; 111 has not historically reported Mpox

e
Sources: WHO, European COC, US COC, and Minisiries of Health 1
2022 U5, Map and Case Count | Mpox | Poxvirus | COC T 0 IX

WHO = World Health Qrganization

FDA = U.5. Food and Drug Administration FHARMACEUTICALS
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Monkeypox Headlines

+ Multiple recent statements by U.S. Agencies warning about smallpox and monkeypox'-6

+ U.S. National Academy of Sciences Consensus Report (March, 2024)°

“Additionally, safer, single-dose vaccines and a diverse set of therapeutic options against smalipox would
improve the U.S. readiness and response posture for immediate containment and long-term protection in
a smallpox emergency.

“Smalipox vaccines that have improved safely across different population subgroups and are available as
a single dose would support faster and more effective response to contain smallpox and other
orthopoxvirus outbreaks. The development of novel smallpox vaccines using multi-vaccine platforms (i.e.,
use common vaccine vectors, manufacturing ingredients, and processes) would imprave the capacity for
rapid vaccine production in response to a smallpox event and reduce the need for stockpiling in the SNS
at current levels.

“Given the lack of commercially available orthopoxvirus diagnostics, vaccines, and therapeutics, planning
for logistics and supply chain management considerations is critical. Efforts could give consideration to
developing plans to increase the number of smallpox vaccine and therapeutics manufacturers as well as
optimizing current manufacturing capacities should they be needed in the shorter term.”

1 Office of Science and Technalogy Palicy (OSTP). American Pandemic Preparedness: Transforming Qur Capabilities. September 2021
# National Biodefense Science Board (NBSB). Prioritization of Product Attribute Categories to Maximize Access for Next Generation
COVID-19 Vaccines and Therapeutics, August 2023

3 Office of Science and Technology Policy (OSTP). American Pandemic Preparedness: Transforming Our Capabilities, September 2021
4 National Biodefense Science Board (NBSB). Prioritization of Product Attribute Categories to Maximize Access for Next Generation
COVID-19 Vaccines and Therapeutics. August 2023

 BARDA Strategic Plan 2022-2026.

§1.S, National Academy of Sciences, March 28, 2024, “Consensus Study Report; Fulure State of Smallpox Medical Counlermeasures,”
htips.//nap.naticnalacademies.org/catalog/27652/ fulure-state-of-smallpox-medical-countermeasures

@ 2024 Tanix Pharmaceauticals Holding Corp
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TNX-801: Recombinant Pox Vaccine (RPV) Platform Using Live

Virus Technology
Cloned version of horsepox! purified from cell culture

TNX-801* ANTIGEN
(Horsep(}):) Vaccinia CODING

Key Differentiators

Live virus vaccines are the most established vaccine technology
o Prevents forward transmission
o Effective in eliciting durable or long-term immunity

Economical to manufacture at scale
Low dose because replication amplifies dose in vivo

Single administration
Standard refrigeration for shipping and storage

Tonix Pharmaceuticals Holding Corp

/—® Mpox and Smallpox

_——— COVID-19

Future Pandemics & New
Infectious Diseases

~——— Biodefense

S~— Oncology
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TNX-801: Pre-IND Ready Candidate Mpox Vaccine

+ Based on synthetic horsepox-vector, believed related to first smallpox vaccine used by Dr.
Edward Jenner in 1796'

+ Single-dose percutaneous?

+ Attenuated live virus®

* Expected durable T-cell immunity similar to 19" Century vaccinia

+ Believed to be thermo-stable in ultimate lyophilized formulation

+ Eventual presentation using Microneedle Array Patch — working with developers
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R&D Center- Maryland Advanced Manufacturing Center- MA
Operational BSL-3 capable GMP-manufacturing capability*

*GMP Suites currently decommissioned

"Noyee RS, et al. PLoS One, 2018 Jan 19,13(1):¢0188453, doi; 10,137 1/journal pone 0188453, PMID: 29351288, PMCID; PMC57 74680, 1

Noyce RS, et al. Viruses. 2023 Jan 26,15(2):356. Doi: 10.3390/15020356. PMID: 36851570; PMCID: PMCB965234 T 0 lx
Trefry 8V, et al. mSphere. 2024 Nov 13:e0026524. doi: 10.1128/msphere. 00265-24. Epub ahead of print. PMID: 39535212, FPHARMACEUTICALS
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lllustrative Safety Spectrum Of Pox-based Vaccine Vectors as Live
Virus Vaccines
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TNX-801: Immunogenicity and Efficacy in Animals — Study Design

Vaccination

Challenge

. Dose ' Dose
Group Vaccine (Log,, PFU) Route Virus (Log,, PFU) Route
TNX-801
1 (High) 4 6.6 Percutaneous
2 T?Iﬁﬁgl 4 5.7 Percutaneous MPxV
(Zaire) 5.0 IT
3 rVACV* 4 5.0 Percutaneous | Clade Ia
4 Mock 4 - Percutaneous
Scarification *PVACY = Synthetic vaccinia virus (VACV) similar to

ACAM2000 (FDA Approved smallpox and mpox vaccine

“Take” observed in all TNX-801 vaccinated NHPs except one.
* Ifno take by day 7 NHPs were revaccinated on day 14.

Post-vaccination, no NHP showed lesions during first 60 days

Noyee RS, etal. Vinuses. 2023;15(2):356. doi: 10.3390/v15020356.

2024 Tonix Pharmaceuticals Holding Corp.
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TNX-801 Vaccination — Followed by Lethal Monkeypox Clade |
Challenge, Inmunogenicity: Imnmunogenicity: Total IgG (ELISA)

1600- &

1200- 3 3 T

[ TNX-801 (HD)

800- [ @ O TNX-801 (LD)
M O rvAcv

[J Mock

400- s ﬁ 3 &1 \]
°
-.E.-H'H‘H. ----- LI P‘ """ I P ' 100% Seroconversion in
Baseline 28 56 TNX-801 vaccinated groups

Days Post Vaccination

ELISA Titer

HD = “High Dose”
LD ="“Low Dose"

TONIX

Noyce RS, et al. Virnuses. 2023,15(2):356. dot: 10.3390/v15020358. B 2024 Tonix Pharmaceuticals Holding Corp, AR AT




TNX-801 Vaccination - Followed by Lethal Monkeypox Clade |
Challenge, Immunogenicity: Neutralizing Antibody (PRNT,, Assay)

640 "' ?
: , ¢ !

. | = g
g 160 I ﬁ : P
P a0- ’ . [J TNX-801 (HD)
|_8 [ TNX-801 (LD)
z 10-|-| . A- ..... .;.... . . BT IY  XEEn P . DrVACV
E : [J Mock

3 28 56 60

Days Post Vaccination

100% Seroconversion and 88% of TNX-801 vaccinated

NHPs had neutralizing antibody responses 8- to 50-fold

from baseline i é;} N IX
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Nayce RS, et al. Viruses, 2023;15(2):356. doi: 10.339015020356.
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TNX-801 Vaccination - Followed by Lethal Monkeypox Clade |

Challenge, Clinical Signs (Lesions)

TNX-801 High Dose

THX-801 Low Dose

2504 2504
& 16544 & 16546
200 ® 16545 00 # 16549 B TNX-801 (HD)
& o+ 16572 2 =+ 16574
E 1504 = 16573 5 1504 & 16575 B TNX-801 (LD)
8 g & ACY
§ ' 3 1 - Mock
T s Y
04—
0 7 14 21 28 0 7 14 21 28 .
Days post MPXY challenge Days post MPXV challenge No fes:ons' observed after Mf’XV
challenge in any of the vaccinated
250 VACV s50- Mock - 16555 animals
<+ 16550 & 16554
= 16576
2 2 * 16579 g 2] : ng
=
2 1504
é 1004
2
50+
0 7 14 2 28 7 14 2 28
Days post MPXV challenge Days post MPXV challenge
"Moyce RS, et al, Viruses, 2023 Jan 26;15(2):356. doi: 10.3390/v15020356, PMID: 36851570; PMCID: PMCO965234, T (b N lx
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TNX-801 Vaccination - Followed by Lethal Monkeypox Clade |
Challenge, Clinical Disease: Lethality

©
> 100
= 75+
n

50-
S
Q == TNX-801 (High)
E 25- will=  TNX-801 (Low)
@ i VACV
o == Mock

0 T T T T T T T T

0 3 6 9 12 15 18 21 24 27 30
Time (dpi)
100% survival in TNX-801 vaccinated
animals :
Noyoe RS, et al. Wiruses. 2023;15(2):356. dob: 10.3390/v15020356. T (1) N Ix
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TNX-1800*: Designed to Express the SARs-CoV-2 Spike Protein

TNX-1800 (recombinant horsepox virus) is a live virus vaccine based on Tonix's TNX-801 that is designed fo
express the spike protein of the SARS-CoV-2 virus and to elicit a predominant T cell response

« Immunogenic and well tolerated’
+ Showed promise in protecting animals from challenge with SARS-CoV-2 delivered directly into the lungs'

Status: National Institute of Allergy and Infectious Diseases (NIAID) will conduct a Phase 1 clinical trial
with TNX-1800

+ First vaccine candidate using Tonix's live virus recombinant pox virus (RPV) platform technology to enter
clinical trials

+ “Project NextGen" is an initiative by the U.S. Department of Health and Human Services (HHS) to advance a
pipeline of new, innovative vaccines and therapeutics for COVID-19. NIAID will be conducting clinical trials to
evaluate several early-stage vaccine candidates, including TNX-1800

OI704.180d 3svaSIAd SNOILDIANI

« Phase 1 study is designed to assess safety and immunogenicity in approximately 60 healthy adult volunteers

+ Upon completion of the trial, NIAID and Tonix will assess the results and determine the next steps for the
development of TNX-1800

“TMX-1800 is in the pre-IND stage of development and has not been approved for any indication

i
Awasthi, M. et al. Viruses. 2023, 15(10):2131. 1
Zhwasthi, M. et al. Vaccines (Basai). 2023. 11111682, T 0 'X
PHARMACEUTICALS
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Broad-Spectrum Antiviral Discovery Programs

Host-directed antiviral discovery programs

+  TNX-4200*: CD45 targeted therapeutics

o Small molecule therapeutics that reduce endogenous levels of CD45, a protein tyrosine phosphatase
o Reduction in CD45 protects against many viruses including the Ebola virus

+ Cathepsin inhibitors

o Small molecule therapeutics that inhibit essential cathepsins which are required by viruses such as coronaviruses and

filoviruses to infect cells

o Activity as monotherapy and in combination with other antivirals

Virus-directed antivirals discovery program
+ Viral glycan-targeted engineered biologics

o Bind to viral densely branched high-mannose (DBH) glycans

Neutralize circulating virus and stop the entry of the progeny virus into cells

(&)
o Antiviral activity against a broad range of RNA viruses
o Activity as monotherapy and in combination with other antivirals

R&D Center (RDC): Frederick, MD

+  Accelerated development of vaccines and antiviral drugs against infectious diseases

+  ~48,000 square feet, BSL-2 with some areas designated BSL-3

*TNX-4200 is in the pre-IND stage of development and has not been approved for any indication

1 2024 Tonix Pharmaceuticals Holding Corp.
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) 7)) U.S. Depa Defens
Tonix Awarded Contract from DoD epartment o Defense

Defense Threat Reduction Agency (DTRA) contract is expected to advance development of
Tonix’s broad-spectrum oral antiviral program, TNX-4200, for medical countermeasures

+ Other Transaction Agreement (OTA) with a potential for up to $34 million over five years

* Objective is to develop small molecule, broad-spectrum antiviral agents for the prevention or
treatment of infections to improve the medical readiness of military personnel in biological threat
environments

+ Tonix’s focus is to develop an orally available CD45 antagonist with broad-spectrum efficacy
against a range of viral families through preclinical evaluation

017041480d 3Asv3SIA SNOILOIANI

o Program is expected to establish physicochemical properties, pharmacokinetics, and safety
attributes to support an IND submission and to fund a first-in-numan Phase 1 clinical study

TONIX
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TNX-2900

Intranasal Potentiated Oxytocin with Magnesium

A novel, non-CGRP antagonist approach to treatment

TONIX




TNX-2900: Novel Formulation of Intranasal Oxytocin (OT) Potentiated with
Magnesium

Magnesium is known to potentiate the binding of OT to its receptor’-2

+<— Oxytocin receptor
L"‘" | w g Key Differentiators

Oxytocin ——

>  Mg# o Targeted intranasal delivery
: +  Low systemic exposure

L
o When delivered via the nasal route, concentrates in

trigeminal system

b

5 + Binding of OT to receptors on neurons in trigeminal
-'~(.~ / system inhibits release of CGRP and transmission of

: pain signals

Blocking CGRP release is a distinct mechanism
compared with CGRP antagonist and anti-CGRP
antibody drugs, which block the binding of CGRP to its
receptor

TONIX

PHARMACEUTICALS
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About Prader-Willi Syndrome

Prader-Willi Syndrome (PWS) is the most common genetic cause of life-threatening childhood
obesity. PWS causes unhealthy behaviors around food’-, consequences such as obesity, type 2
diabetes, and cardiovascular disease’”, and creates significant caretaker burden’*

1 0' 2 0 Rare genetic disease that afflicts 10-20 thousand individuals in the US

thousand individuals

OIMO41LH0d IASVASIA FHVvH

Current standard of care:
+ Human growth hormone treatment is FDA-approved for growth failure in PWS children

Large unmet need:
* Currently no cure, and no treatment for PWS-related hyperphagia
+ Consequences can be life threatening - obesity and cardiovascular disease are leading cause of death =

[
| *TNX-2900 has been granted FDA Orphan Drug and Rare Pediatric Disease
Designations, and received IND clearance by FDA for Phase 2 Trial

"Miller etal., 2011, Am J Mad Genet A, 155A(5):1040-104%

“Butler etal,, 2017, Genel Med, 19(6):635-642 1
*Butler MG, NORD. Updated 2018, Accessed May 25, 2022, hitps:/irarediseases.org/rare-diseases/prader-willi-syndrome/
APradar-Willi Syndroma Association USA. Accessed May 25, 2022. hitps:/hwww.pwsausa.orgiwhat-is-prader-willi-syndrome/ PHARMACEUTICALS
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TNX-1300

Cocaine Esterase

Fast acting antidote for life threatening cocaine intoxication




TNX-1300: Recombinant Protein Rapidly Degrades Cocaine in the Bloodstream
Drops plasma exposure by 90% in 2 minutes

FDA Breakthrough Therapy
Designation

v Awarded Cooperative Agreement
Cocaine Grant from National Institute on
Drug Abuse (NIDA)

Phase 2 study enrolling

o Rapidly metabolizes cocaine within matter of minutes
o No other product currently on the market for this indication

anix Pharmaceuticals Holding Corp




About Cocaine Intoxication

Over 5 million Americans reported current cocaine use in 2020, which is almost 2% of the
population’. In 2021, more than 24,900 individuals in the US died from drug overdose deaths
involving cocaine?

OI704140d SN2

500k Over 500,000 emergency department visits for cocaine, annually®#

Current standard of care:
« Patients are currently managed only by supportive care for the adverse effects of cocaine
intoxication on the cardiovascular and central nervous systems

Large unmet need:

+ No other product currently on the market for this indication

+ TNX-1300 could significantly reduce the time and resources required for other detox services
+ Potentially reduces the risk of morbidity and mortality

Hubstance Mantal Health Services Adminéstration, Drug Abuse Warning Nebwork, 2011: National Estimates of Drug- o
pladed Emergency Depariment Vissls, HHS Publication Ni MAJ 13-4760, DAWN Series D-30. R ilg, MD:
Matsonal Survey an Drug Use and Health: Detailed Tables: Prevalence Estimates, Standard &Dls\;:nt:ﬁlEz!r:ndlllz;::r;ea:rﬂ Eew-fes:urkn‘-lrl:;:ah‘énﬁud 50, Series 0-29, Rockvile, MD:
Errors, and Sampla Sizes. . . ” : 1
i N v barsix Warning Natwork, 2011: Selecled Tables of National Estimates of Drug-Relaled Emangind
1Centers for Disgase Control and Previntion (CDC) - hips:iwww. ede govinchs/rvasivardrug- De;::!:l;enl Wieds H’Echw"e e Cemermrﬂena‘vmral Hea‘llh Siabishics and l’.)un'ﬂTS.‘\MHS.A 2(.'-1!;" f o
overdose-data him o T : A 5

"Substance Abuse and Mental Health Services Administration. (2021). Resulls fram the 2020

FHARMACEUTICALS
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TNX-1500
Anti-CD40L Monoclonal Antibody

Next Generation mAb preserves efficacy without risk of
thrombosis




TNX-1500: Next Generation anti-CD40L mAb
Re-engineered to better modulate the binding of FcyR and mitigate risk of thrombosis

Clinical Stage of Phase 1 study completed

Key Differentiators Selectively Modified
T anti-CD40L AB

Expected to deliver efficacy without compromising safety

First Generation: Development halted due to Ruplizumal full \ /
thromboembolic (TE) complications—blood clots—traced Fab

Fcgamma r(FeyR
to Fc gamma receptor (FcyR) QJ h‘-i Mutated FeyR-

binding region
Second Generation: Eliminated the FcyR TE complication FeyR-modulated
but potency and half life was reduced, limiting utility Fc region il

==

Third Generation (TNX-1500): Re-engineered to better

modulate the binding of FcyR. Contains the full ruplizumab Fab and the
engineered Fc region that modulates FcyR-
binding, while preserving FcRn function

TONIX

PHARMACEUTICALS
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TNX-1500 Strategy and Status

o Proposed Initial Indication: Prevention of Allograft Rejection
Status: Clinical stage Phase 1 complete
Collaborations ongoing with Mass General Hospital on heart and kidney transplantation in non-human primates
+ Collaboration with Boston Children’s on bone marrow transplantation in non-human primates
Next Steps: Initiate Phase 2 study in Kidney Transplant Recipients
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o Second Indication: Hematopoietic Cell Transplant (Bone Marrow Transplant)

* Potential to reduce GvHD

o Third Indication (and beyond): Autoimmune Diseases (e.g., Multiple Sclerosis, Sjogren’s
Syndrome, Systemic Lupus Erythematosus)

+ These indications require large studies, but represent large target markets

[ Currently exploring strategic partnerships and out-licensing opportunities ]

TONIX
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TNX-1500 Preclinical Data and Publications

Non-human Primate Kidney Allo-Transplantation
TNX-1500 monotherapy consistently prevents kidney transplant rejection with no thrombosis observed

« April 2023 Publication: Lassiter, G., et al. (2023). TNX-1500, an Fc-madified Anti-CD154 Antibody, Prolongs Nonhuman Primate
Renal Allograft Survival. American Journal of Transplantation. www.sciencedirect.com/science/article/pii/S16006135230037 14

Non-human Primate Heart Heterotopic Allo-Transplantation
+ TNX-1500 monotherapy consistently prevents heart transplant rejection. Similar activity to chimeric hu5c82 during treatment
phase in prior studies

= April 2023 Publication: Miura, S., et al. (2023) TNX-1500, an Fe-modified Anti-CD154 Antibody, Prolongs Nonhuman Primate iﬁ
Cardiac Allograft Survival. American Journal of Transplantation. www.sciencedirect.com/science/article/pii/S16006 13523003969
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Non-Human Primate Kidney Xenograft Transplantation
+ TNX-1500 therapy is part of a regiment to prevent rejection in kidney xenograft transplants

— Anand, R.P, Layer, J.V., Heja, D. et al. (2023). Design and testing of a humanized porcine donor for
xenotransplantation. Mature. https://www.nature.com/articles/s41586-023-06594-4

~ Kozlov, M. (2023). Monkey survives two years after gene-edited pig-kidney transplant. Nature.
https://www.nature.com/articles/d41566-023-03176-2
Mohiuddin, M. (2023). Pig-to-primate organ transplants require genetic modifications of donor. Nafure. -
hitps://www.nature.com/articles/d41586-023-02817-w T (b N lx
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a-CD40L Headlines

« Mass General Hospital just transplanted
a genetically engineered pig kidney into a The Boston Globe
living human' In afirst, Mass. General surgeons

» Boston Globe, March 21, 2024 ' 1 .
+ Patient's death announced May 11, 20242 transplant a pigkidney into a man

OINnodLy0d SN

The patient is doing well, but many unknowns remain

By Fllcn . Freper Gicks el pdeed March 71 7T, 140m.

+ The patient was being treated with anti-
CD40L mAb tegoprubart from Eledon!

. T i ; !
with TNX-1500°

' Massachusetts General Hospital press release. March 21, 2024. "World's First Genetically Edited Pig
Kidnay Transplant into Living Recipiant Performed at Massachusetts General Hospital.”

Wi, massqeneral orgnewsipress-raleasafworlds-first-nenetically-edited- pig-kidney-transplant-into-living-

recipient (accessed March 249, 2024) WMmﬂman&Wm'- Humpial pevformed the warld's first

? Stoico, N, Boston Globe. May 11, 2023, "Mass Man who received first kidney transplant from genetically Kidncy transplast, siaher bowpital ) - i
engineered pig has died, family says”,

3 Anand, R.P., etal Nature. 622, 393-401 (2023). htips.//doi.org10.1038/541586-023-06594-4 d) 'X
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Anti-CD40L Headlines

« Sanofi recently published their Phase 2 data on their frexalimab in multiple sclerosis in the
the New England Journal of Medicine"
+ Sanofi projects its Fc-modified humanized anti-CD40L mAb frexalimab will exceed €5 B
per year in peak sales?

+ Like frexalimab, TNX-1500 is Fc-modified to reduce/eliminate the risk of thrombosis seen
with “first generation” anti-CD40L mAbs.

e NEW ENGLAND
JOURNAL o MEDICINE

FERRUARY 15, 2024 WO W8 W07

" a

Inhibition of CD40L with Frexalimab in Multiple Sclerosis

ABSTRACT

BACRA RGN
The CEM0-CIME, cost insslarory patbwesy reppelaes. adapeve aned innase Emmune 1= e
sponses aad has bern implicand In the pathograesls of mukiple sclevoshs. Freclimap 9%
s a socondyroeratiion anci-CO40L monocdonal antibody being evaluaped for the ot
mcnt of muliphe slerds,

"Wermersch P, etal. N Engl J Med. 2024 Feb 15,390(7):589-600. doi: 10.1056/NEJMoa2309439, PMID: 38354138
2 Dunn, A, Endpoints, December 7, 2023, “Sanofl CEQ Paul Hudson pitches 12 blockbusters in a bid to convinee inveslors on boosting R&D spend”. Mips flendpts.com/sancfi-rd-day-

ceg-paul-hudson-touts-12-blockbusters-u ps-rdspend’ it . IS
D 2024 Tonix Pharmaceuticals Holding Corp
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TNX-1700

Recombinant Trefoil Factor Family Member 2 (rTFF2-HSA)
Fusion Protein

Targeting the toxic tumor micro-environment

TONIX




TNX-1700: Fighting Cancer by Targeting the Tumor Micro-Environment
Suppresses myeloid-derived suppressor cells (MDSCs) and activates anti-cancer CD8+ T cells

Key Differentiators

o Different MOA than checkpoint inhibitors
o Potential synergy with anti-PD-1 or anti-PD-L1 monoclonal antibodies

Preclinical Evidence
o MTNX-1700 (mTFF2-MSA fusion protein) and anti-PD-1 monotherapy each was
able to evoke anti-tumor immunity in the MC38 model of colorectal cancer?

o mTNX-1700 augmented the anti-tumor efficacy of anti-PD-1 therapy in both the
MC38 and the CT26.wt models'

Human Serum Albumin
(HSA)

TONIX
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mTNX-1700 (mTFF2-MSA) Showed Synergy with anti-PD1 Antibody
in Inhibition of s.c. ACKP Xenograft Growth in Animals

A

Day 0 ) Day 10 TFF2-MSA )
ACKP s.c. inoculation  Start treatment PD-1 Antibody Day 28 Te(r_jmmate
X - ; 3 t tract
at volume 150-200 mm Combination EXDE‘HmﬁH“ipS exirac
i.p. every 3 days Schematic
o \ A = representation of
Il treatment
’

Vehicle

C Individual Tumor Volume Change  B. Tumor growth curve of s.c. implanted ACKR |

tumors in response to anti-PD1 antibody,

mTFF2-MSA or their combination.

HDC-GFP mice
B Tumor Volume
1500 Il Vehicle
B PD1 Ab (%TGI=17.93%)
% ] Treatment l B TFF2-MSA (%TGI=24.57%)
E J e B Combo (%TGI=78.20%)
L
E 1 . g
3 iP5
3 l fE
- |
E l » E 1000
= T g
5 5w
0 £
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Days after cell innoculation

C. Tumor volume change relative to the initial
volume of each tumor. Each bar represents one
tumor. Positive or negative value represents
volume increase or decrease respectively.

P <0.0001.

Chan et al, A CXCR4 partial agonist improves immunatherapy by
tangeting polymorphonuchear myaloid-derived suppressor cells and
cancer-driven granuloposesis;

TONIX
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About Gastric and Colorectal Cancer

Gastric and colorectal cancer are both leading cancers in the US. Colorectal cancer is the 3
leading cause of cancer-related deaths in both men and women.!

> 1- 3 M People living with colorectal cancer in the US?
> 125k People living with gastric cancer in the US?®

Current standard of care:
+ PD-1 blockade
- However, gastric and colorectal cancer are relatively unresponsive
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Large unmet need:
+ Gastric and colorectal cancer have a relative 5-year survival rate of 35.7% and 65%, respectively
- Despite advances in the field, patients are still in need of life saving treatment

TAmerican Cancer Society, accessed September 2023 - hifps:/fwww.cancer orglcancerftypesicolon-recial-cancer/aboutikey-statistics html T (1) N lx
INIH, accassed September 2023 - hitps://seer. cancer govistatfacts/himlicolorect himl
*WNIH, accessed September 2023 - https-/iseer cancer govistatfactshimlistomach. himl PHARMAGCEUTICALS
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Co-Founder, CEO & Chairman PR, e
GreQOW SUEIivan, MD Covumsia UniversiTy New York State
Chief Medical Officer == Department of Psychiatry Psychiatric Institute

Bradley Saenger, CPA
Chief Financial Officer
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Jessica Morris
Chief Operating Officer

Deutsche Bank

d American
oty Bart Capita

TOHNIX

PHARMACEUTICALS

B 2024 Tonix Pharmaceuticals Holding Corp.




Milestones: Recently Completed and Upcoming

TNX-102 SL for the Management of Fibromyalgia Milestones

U’4”‘ Quarter 2023
o2nd Quarter 2024

3" Quarter 2024
& October 2024

U December 2024
02025

Other Key Program Milestones

Statistically significant topline results of Phase 3 RESILIENT study — 2d
statistically significant Phase 2 trial

Type B CMC and clinical pre-NDA meetings with FDA

FDA Fast Track Designation granted by FDA

Submitted NDA to FDA for TNX-102 SL for fibromyalgia in October 2024
FDA decision expected on NDA acceptance for review

FDA decision expected on NDA approval (“PDUFA*" Date)

&3¢ Quarter 2024

&3¢ Quarter 2024
O 1st Quarter 2025

*PDUFA = Prescription Drug User Fee Act © 2024 Tonix Pharmaceuticals Holding Corp.

U.S. DoD / DTRA Awarded up to $34 M contract (over 5 years) for broad spectrum
antiviral development (TNX-4200)

Initiate Phase 2 study of TNX-1300 for the treatment of cocaine intoxication

Initiate Phase 2 study of TNX-1300 for the treatment of cocaine intoxication

TONIX
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Zembrace® Important Safety Information (1 of 2)

Zembrace SymTouch (Zembrace) can cause serious side effects, including heart attack and other heart problems,
which may lead to death. Stop use and get emergency help if you have any signs of a heart attack:

+  Discomfort in the center of your chest that lasts for more than a few minutes or goes away and comes back; severe
tightness, pain, pressure, or heaviness in your chest, throat, neck, or jaw; pain or discomfort in your arms, back, neck, jaw
or stomach; shortness of breath with or without chest discomfort; breaking out in a cold sweat; nausea or vomiting; feeling
lightheaded

Zembrace is not for people with risk factors for heart disease (high blood pressure or cholesterol, smaoking, overweight,
diabetes, family history of heart disease) unless a heart exam shows no problem.

Do not use Zembrace if you have:

+ History of heart problems; narrowing of blood vessels to your legs, arms, stomach, or kidney (peripheral vascular disease),
uncontrolled high blood pressure; hemiplegic or basilar migraines. If you are not sure if you have these, ask your provider.

OIno4180d SN2

« Had a stroke, transient ischemic attacks (TIAs), or problems with bload circulation; severe liver problems; taken any of the
following medicines in the last 24 hours: almotriptan, eletriptan, frovatriptan, naratriptan, rizatriptan, ergotamines,
dihydroergotamine; are taking certain antidepressants, known as monoamine oxidase (MAQ}-A inhibitors or it has been 2
weeks or less since you stopped taking a MAO-A inhibitor. Ask your provider for a list of these medicines if you are not sure,

«  Anallergy to sumatriptan or any of the components of Zembrace
Tell your provider about all of your medical conditions and medicines you take, including vitamins and supplements.

Zembrace can cause dizziness, weakness, or drowsiness. If so, do not drive a car, use machinery, or do anything where you
need to be alert.

TONIX
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Zembrace® Important Safety Information (2 of 2)

Zembrace may cause serious side effects including:

Changes in color or sensation in your fingers and toes; sudden or severe stomach pain, stomach pain after meals, weight loss, nausea or
vomiting, constipation or diarrhea, bloody diarrhea, fever; cramping and pain in your legs or hips; feeling of heaviness or tightness in your
leg muscles; burning or aching pain in your feet or toes while resting; numbness, tingling, or weakness in your legs; cold feeling or color
changes in one or both legs or feet; increased blood pressure including a sudden severe increase even if you have no history of high
blood pressure; medication overuse headaches from using migraine medicine for 10 or more days each month. If your headaches get
worse, call your provider.

Serotonin syndrome, a rare but serious problem that can happen in people using Zembrace, especially when used with anti-depressant
medicines called SSRIs or SNRIs. Call your provider right away if you have: mental changes such as seeing things that are not there
(hallucinations), agitation, or coma; fast heartbeat; changes in blood pressure; high body temperature; tight muscles; or trouble walking. 1§

OIT04140d SND

Hives (itchy bumps); swelling of your tongue, mouth, or throat
Seizures even in people who have never had seizures before

The most common side effects of Zembrace include: pain and redness alt injection site; tingling or numbness in your fingers or foes;
dizziness; warm, hot, burning feeling to your face (flushing); discomfort or stiffness in your neck; feeling weak, drowsy, or tired.

Tell your provider if you have any side effect that bothers you or does not go away. These are not all the possible side effects of Zembrace.
For more information, ask your provider.

This is the most important information to know about Zembrace but is not comprehensive. For more information, talk to your provider and
read the Patient Information and Instructions for Use. For full Prescribing Information, visit;
https://dailymed.nim.nih.gov/dailymed/druginfo.cfm?setid=6e5b104f-2b9%e-416e-92fb-ef 1 bdaead67d

You are encouraged to report adverse effects of prescription drugs to the FDA. Visit www.fda.gov/imedwatch or call 1-800-FDA-1088.

@

Zembrace is a prescription medicine used to treat acute migraine headaches with or without aura in adults who have been diagnosed with
migraine. 1
Zembrace is not used to prevent migraines. It is not known if it is safe and effective in children under 18 years of age. T o N IX
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Tosymra® Important Safety Information (1 of 2)

Tosymra® can cause serious side effects, including heart attack and other heart problems, which may lead to death.
Stop Tosymra and get emergency medical help if you have any signs of heart attack:

+ Discomfort in the center of your chest that lasts for more than a few minutes or goes away and comes back; severe
tightness, pain, pressure, or heaviness in your chest, throat, neck, or jaw; pain or discomfort in your arms, back, neck, jaw,
or stomach; shortness of breath with or without chest discomfort; breaking out in a cold sweat; nausea or vomiting; feeling
lightheaded

Tosymra is not for people with risk factors for heart disease (high blood pressure or cholesterol, smoking, overweight,
diabetes, family history of heart disease) unless a heart exam is done and shows no prablem.

Do not use Tosymra if you have:

+ History of heart problems; narrowing of blood vessels to your legs, arms, stomach, or kidney (peripheral vascular disease);
uncontrolled high blood pressure; severe liver problems; hemiplegic or basilar migraines. If you are not sure if you have these,
ask your healthcare provider.

+ Had a stroke, transient ischemic attacks (TIAs), or problems with blood circulation; taken any of the following medicines in the
last 24 hours: almotriptan, eletriptan, frovatriptan, naratriptan, rizatriptan, ergotamines, or dihydroergotamine. Ask your provider
if you are not sure if your medicine is listed above

are taking certain antidepressants, known as monoamine oxidase (MAQ)-Ainhibitors or it has been 2 weeks or less since you
stopped taking a MAO-A inhibitor. Ask your provider for a list of these medicines if you are not sure

OINo4d1L80d SN

-

+ An allergy to sumatriptan or any ingredient in Tosymra

Tell your provider about all of your medical conditions and medicines you take, including vitamins and supplements. Tosymra can
cause dizziness, weakness, or drowsiness. If so, do not drive a car, use machinery, or do anything where you need to be alert.

TONIX
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Tosymra® Important Safety Information (2 of 2)

Tosymra may cause serious side effects including:

+ Changes in color or sensation in your fingers and toes; sudden or severe stomach pain, stomach pain after meals, weight loss, nausea
or vorniting, constipation or diarrhea, bloody diarrhea, fever; cramping and pain in your legs or hips, feeling of heaviness or tightness in
your leg muscles, burning or aching pain in your feet or toes while resting, numbness, tingling, or weakness in your legs, cold feeling or
color changes in one or both legs or feet; increased blood pressure including a sudden severe increase even if you have no history of
high blood pressure; medication overuse headaches from using migraine medicine for 10 or more days each month. If your headaches
get worse, call your provider. '

OIMo4140d SN2

Serotonin syndrome, a rare but serious problem that can happen in people using Tosymra, especially when used with anti-depressant
medicines called SSRIs or SNRIs. Call your provider right away if you have: mental changes such as seeing things that are not

there (hallucinations), agitation, or coma; fast heartbeat; changes in blood pressure; high body temperature; tight muscles; or trouble s
walking. gg

+ Seizures even in people who have never had seizures before
The most common side effects of Tosymra include:

tingling, dizziness, feeling warm or hot, burning feeling, feeling of heaviness, feeling of pressure, flushing, feeling of tightness, numbness,
application site (nasal) reactions, abnormal taste, and throat irritation.

Tell your provider if you have any side effect that bothers you or does not go away. These are not all the possible side effects of Tosymra.
For more information, ask your provider.

This is the most important information to know about Tosymra but is not comprehensive. For more information, talk to your provider and
read the Patient Information and Instructions for use. For full Prescribing Information, visit:
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm ?setid=015a5cf9-f246-48bc-b91e-cd730a53d8aa.

You are encouraged to report negative side effects of prescription drugs to the FDA. Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.
Tosymra is a prescription medicine used to treat acute migraine headaches with or without aura in adults.
Tosymra is not used fo treat other types of headaches such as hemiplegic or basilar migraines or cluster headaches. T (b lx

Tosymra is not used to prevent migraines. It is not known if Tosymra is safe and effective in children under 18 years of age. o AMAC Ik
© 2024 Tanix Pharmaceuticals Holding Corp
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TNX-102 SL

Lead Indication: Fibromyalgia
Additional Indication: Acute Stress Disorder

NASDAQ: TNXP
December 2024

PO6027 December 3, 2024 (Doc 1539)

TNX-102 SL* Indications with Active Programs

Cyclobenzaprine HCI

Fibromyalgia

Status: Two statistically significant Phase 3 studies completed;
FDA granted Fast Track Designation

A unique, sublingual formulation of cyclobenzaprine designed for bedtime «  First pivotal Phase 3 study (RELIEF) completed

Non-opiate analgesic

dosing with sublingual delivery and transmucosal absorption, bypassing 1st

pass metabolism** « Second Phase 3 study (RALLY) missed primary endpoint

« Confirmatory pivotal Phase 3 study (RESILIENT) completed

Potent binding and antagonist activities at the serotonergic-5-HT,, ” : T :

adrenergic-a,, histaminergic-H,, and muscarinic-M, cholinergic receptors to Submitted New Df“S Application (NDA) to FDA in October 2024

facilitate restorative sleep Next Steps: FDA decision on NDA expected December 2024, If
accepted, FDA decision on NDA approval expected August 2025 for

Rapid drug exposure following once nightly sublingual administration standard review

Differentiators:

& Relative to Oral Cyclobenzaprine
Lower daytime exposure
Avoids first-pass metabolism
Reduces risk of pharmacological interference from major

cute Stress Reaction/ Acute Stress Disorder
* Phase 2 ready investigator-initiated study

metabolite
+ U.S. Department of Defense funded / UNC will perform
# Relative to Standard of Care study
+  Potential for better tolerability while maintaining efficacy )
+  Not scheduled, without recognized abuse potential Next Steps: Expect to start Phase 2 in 1Q 2025
*ThX-102 5L has not been approved for any indication, IL@ “N“ ’ILK

**5mg once-daily at bedtime .
hceuticals Holding Corp.




About Fibromyalgia

Fibromyalgia is a chronic pain disorder resulting from amplified sensory and pain
signaling within the CNS — now recognized as nociplastic pain’+#

Fibromyalgia is a syndrome comprised of the symptoms: chronic widespread
pain, nonrestorative sleep, and fatigue

OI71041¥0d SND
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Non:ReStorativelSieep]

Fibromyalgia is considered a chronic overlapping pain condition (COPC)>
- the only COPC with any FDA-approved drugs®

Fibromyalgia is the prototyplc nociplastic syndrome

"Trouvin AP, et al. Bes! Pract Res Clin Rheumalol 2019,33(3).101415.

“Fitzcharles MA, etal. Lancet 2021,387:2088-110

3Kaplan CM, et al. Nat Rev Neurol, 2024 20(8),347-363..

“Clauw DJ. Ann Rheum Dis. 2024 ard-2023-225327 . doi: 10.1136/ard-2023-225327.

SMaixner W, et al. J Pain. 2016;17(9 Suppl):T83-T107.
5The three drugs with FDA approval for the treatment of fibromyalgia: Pregabalin (Lyrica®); Duloxetine T O

{Cymbalta®); Milnacipran (Savella®) N Ix

PHARMACEUTICALS
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The Third Primary Type of Pain: Nociplastic Pain1-5

Nociplastic syndrome includes:
(1) widespread pain

(2) fatigue Nociplastic Pain

OI0414¥0d SN2

(3) sleep disturbances Pathological Pain
(4) cognitive dysfunction (“brain fog”) Examples: Mechanism:
Fibromyalgia Altered pain
g T CFS/ ME* perception in the
S T Long COVID brain
Functionally b "~ Migraine

Appropriate Pain if’ S8 PSR
Acute i 3 IBS*

!

Endometriosis Neuropathic Pain

i Nociceptive Pain
P Low Back Pain
i \ : Mechanism:
) o Examples: MnERLelall

; Examples;: Mechanism: . Sciatica Implngemenl,
i Stubbed toe Actual or I Shingles lesion or

¥ Appendicitis threatene_ad , inflammation of

| damage to tissue iy nerve

\\ ,"
\.\ /’

TTrowvin AP, &t al, Best Pract Res Clin Rheumatol, 2019333101415,
Fitzcharles MA, et al. Lancet 2021;397:2098-110

Kaplan CM, et al. Nat Rev Newrol, 2024 20(5).347-382

*Clauw DJ. Ann Rhewum Dis. 2024 ard-2023-225327. doi; 10.1136fard-2023-225327
SKureshi S et al. Healthcare {Basel) 2024 12(3): 289.

@ 2024 Tonix Pharmaceuticals Holding Corp,

‘ME/CFS = chronic fatigue syndrome / myalgic encephalomyelitis 1
“PCS = post concussive syndrome. T O
“IBD - irritable bowel syndrome

NIX
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Fibromyalgia is Believed to Result from Chronic Pain or Prior

Stress Experiences’-2 o
7
The pain system evolved to detect acute pain Stresses that may precede or precipitate FM 8
+ The body’s "check engine” light include: &
=
Chronic pain breaks down the system that Chronic nociceptive pain E
determines whether a sensory experience is . e.qg., osteoarthritis (@]
painful Chronic neuropathic pain
» Chronic pain results in nociplastic . e.g., diabetic neuropathy
syndromes Infectious
= Nociplastic syndrome was formerly . e.g., viral illness
known as “Central and Peripheral Cancer
Sensitization” . e.g., breast cancer
Chemical
Chronic Overlapping Pain Conditions . e.g., cancer chemotherapy
(COPCs) are Nociplastic Syndromes: Traumatic
»  Fibromyalgia . e.g., motor vehicle accident
+ MEICFS Physiologic
+ Migraine * e.g., disturbed sleep

+ Irritable Bowel Syndrome
* Endometriosis
* Low Back Pain

TONIX

'Kaplan CM, et al. Naf Rev Neurol 2024 20(8):347-363.. PHAHRMACEUTICALS
Clauw DJ. Ann Rheumn Dis. 2024 ard-2023-225327_ doic 10 1138/ard-2023-225327. & 2024 Tonix Pharmaceuticals Holding Gorp.

Common Chronic Conditions are a Challenge for Pharma

Fibromyalgia is a common chronic disease’3
= Chronic pain syndrome that persists for years or decades

No animal model is recognized for nociplastic syndromes or its component symptoms
«  Widespread pain
« Fatigue
* Sleep disturbance
« Cognitive impairment

OI0414¥0d SN2

Nociplastic symptoms are subjective
*  Humans need to report symptoms using scales

Clinical trials measuring subjective symptoms are challenging
+ Placebo response is typically observed
« Long-term therapy means requires long-term tolerability

"The U.S. Centers for Disease Control defines chronic diseases as “conditions that last 1 year or mare and require ongoing medical attention or limit activities of daily living or both." 1

vewwe, e govichronicdisease/abautfindax htm. (accessad Jan 28, 2024) T O Ix

Kaplan CM, et al. Nat Rev Neural. 2024 20(5):347-353..

Hlauw DJ. Ann Rheum Dis. 2024 ard-2023-225327. doi: 10.1136/ard-2023-225327. ~ PHARMACEUTICALS
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Common Chronic Conditions are a Challenge for Society

The Opiate Crisis in the U.S. was driven by mistreatment of chronic pain, which was
often nociplastic pain
= The epidemic of prescription pain Killers was addressed by regulations which limited
the availability of opiates
+  Mandy individuals who are opiate dependent have transitioned to illegal street heroin
and fentanyl
= lllegal drugs contribute to homelessness

OI71041¥0d SND

There is an unmet need for non-opiate analgesics that address nociplastic pain
= No new drug for fibromyalgia has been approved since 2009

TONIX

PHARMACEUTICALS
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Fibromyalgia is a Large, Underserved and Dissatisfied Population

« More than 10 million U.S. adults are affected — predominantly women?1:2
— Debilitating and life altering condition
— Significant economic impact

OI0414¥0d SN2

« Patients have expressed dissatisfaction, despite three FDA approved drugs?+4

— 85% of patients fail first-line therapys=: efficacy variability, tolerability issues especially when used long-term and
lack of broad-spectrum activity

— Typical for patients to rotate between drugs and be on multiple drugs at the same time; 79% of FM patients are
on multiple therapiess

« ~2.7 million FM patients diagnosed and treated®
— >22 million prescriptions are issued for the treatment of fibromyalgia (on- and off-label usage) each year7#

+ No new Rx product since 2009

« The treatment objective is lo restore functionality and quality of life while avoiding significant side
effects

'american College of Rheumatology (www. ACRPatientinfo.org accessed May 7, 2019) — prevalence rate of 2-4% for U.S. adult population {(~250 million)

Aincent A, et al. Arthiitis Care Res (Hohoken). 2013 65(5)7786-92. doi 10.1002; diagnosed prevalence rate was 1.1% of adult population or 50% of the prevalent population
*Robinson RL, et al. Pain Med. 2012 13(10):1366-76. doi: 10.1111; 85% received drug treatment

“The three drugs with FDA approval for the treatment of fibromyalgia” Pregabalin (Lyrica); Duloxetine (Cymibalta); Minacipran (Savella)

SEVERSAMA primary physician research, May 2024 commissioned by Tonix T é) Ix

SEVERSANA analysis of claims database, May 2024; commissioned by Tonix
"Productsales derivedfrom IMS MIDAS; IMS NDTI used to factorusage for floromyalgia; data accessedApnl 2015,

“Market research by Frost & Sullivan, commissioned by Tonix, 2011 FHARMACEUTICALS
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Poor Sleep and Pain have Bi-directional Reinforcing Effects1

* Poor sleep and pain form a vicious cycle in driving fibromyalgia decompensation

+ Can't sleep — worse pain / In pain — can't sleep
« Poor sleep and pain contribute to persistence, chronicity and severity

OI71041¥0d SND

* Syndrome includes symptoms of fatigue and brain fog

» Treating sleep disturbance in fibromyalgia has the potential to break the vicious cycle
« Potential to remove an obstacle to recovery
« Using the right medicine is important — some sedative/hypnotics don’t work!.2

Fatigue PAIN
BAD Brain Fog
SLEEP
Moldofsky H, et al. J Rheumatol 1996;23:528-533, T (1) N Ix
Gronbald M, etal, Clin Rheumatol, 1993,12(2):186-191 FHAHRMACEUTICALS

© 2024 Tonix Pharmaceuticals Holding Corp

Fibromyalgia: Unrefreshing Sleep and Cyclobenzaprine Treatment

* Non-restorative sleep'?
— Harvey Moldofsky — recognition of unrefreshing/non-restorative sleep:
= Symptom
= Potential causative or potentiating factor

OI0414¥0d SN2

* Cyclobenzaprine3-?
— Potentially the earliest drug studied in fiboromyalgia as an oral swallowed agent
— Studies showed equivocal effects and tolerability issues at “muscle spasm” doses

+ Bedtime, low-dose cyclobenzaprine targeting non-restorative sleep10-11
— Recognition of unrefreshing sleep as a target of therapy
— Primitive oral, swallowed formulation — “flat" pharmacokinetics

- Bedtime, sublinqual transmucosal cyclobenzaprine targeting non-restorative sleep'2
— Dynamic pharmacokinetic profile, rapid absorption, decrease in major metabolite
— Two studies (Phase 2 and Phase 3) at 2.8 mg; three Phase 3 studies at 5.6 mg.

'Moldofsky H et al. Psychosom Med. 1975, 37:341-51. “Cantini F, et al. Minerva Med. 1994, 8597100,

2Moaldofsky H and Scarisbrick P. Psychosom Med. 1976. 38:35-44.  *Carette S, etal. Arthritis Rheum. 1994, 37:32-40.

“Bennett RM, et al. Arfhritis Rheum 1958, 31:1535-42, Tafferi JK, et al. Arthritis Rheum. 2004 519=13.7

“Quimby LG, etal. J Rheumatol Suppl, 1989 Nov:19:140-3, Wiglehart W, 2003; US Patent 6,541 523. 1

“Reynolds WU, et al. J Rheumatol. 1991.18:452—4 "Moldofsky et al. J Rheumatol. 2011. 38:2653-2663 T O N Ix
“Santandrea S, et al. J int Med Res. 1993 21:74-80. "2Lederman S et al. Arihrilis Care Res, 2023, 752359-2368.

FHARMACEUTICALS
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Fibromyalgia Program Status

TNX-102 SL

Cyclobenzaprine Sublingual Fibromyalgia NDA Submitted to FDA in October 2024
Tablets

~» First pivotal Phase 3 study (RELIEF) reported — December 2020'

OI71041¥0d SND

> Second Phase 3 study (RALLY) missed primary endpoint — July 2021
> Confirmatory pivotal Phase 3 study (RESILIENT) reported — December 2023
Granted FDA Fast Track Designation

_» Submitted NDA to FDA in October 2024

Next Steps:
+ FDA decision on acceptance of NDA for review expected December 2024

+ If accepted, FDA decision on NDA approval expected August 2025 for standard
review

PHAHMACEUTICALS
Lederman S, et al. Arthritis Care Res {Hoboken). 2023 Nov,75{11).2359-2368. doi: 10.1002. @ 2024 Tonix Pharmaceuticals Halding Corp

Phase 3 RESILIENT Study Population




TNX-102 SL: Phase 3 RESILIENT Study Design

General study characteristics:

* Randomized, double-blind, multicenter, placebo-controlled study in fibromyalgia

« 33 U.S. sites enrolled 457 participants with fioromyalgia as defined by 2016 Revisions to the 2010/2011 FM Diagnostic

Criteria’

Primary Endpoint:

* Change from baseline to Week 14 (TNX-102 SL vs. placebo) in weekly averages of daily diary average pain severity score

Primary Endpoint, p-value = 0.00005

" TNX-102 SL once-daily at bedtime

56mg (2 x 2.8 mg tablets)

Placebho once-daily at bedtime

T e — |

“Two-week run-in at 2,8 mg dose at bedtime
followed by 12 weeks at 5.6 mg dose

Walfe F, Clauw DJ. Fitzeharles MA, Goldenberg DL, Hauser W, Katz RL. Mease PJ. Russell AS, Russell 1J. Walitt B. 2016 Revisions to the 201002011 fibromyalgia diagnostic criteria. Semin Arthritis Rheum, T d)

2016; 46(31:319-329,

ClinicalTrials.gov Identifier: NCT05273749

Study Title: A Phase 3 Study to Evaluate the Efficacy and Safety of TNX-102 SL
Taken Daily in Patients With Fibromyalgia (RESILIENT)

Trial ID: TNY-CY-F307 (‘RESILIENT’)

© 2024 Tonix Pharmaceuticals Holding Corp

- "RESILIENT

OI71041¥0d SND
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RESILIENT Demographics and Baseline Characteristics

TNX-102 SL
(N=231)

Age (years)

Female

Hispanic or Latino
White

Black

Pain Score (0-10 NRS)
Employed Yes

FM Duration (years)
BMI (kg/m?)

" Mean (standard deviation)
N (%)

49.3 (10.45)*
224 (97.0%)t
36 (15.6%)t
194 (84.0%)t
32 (13.9%)t
5.9 (1.05)"
147 (63.6%)t
8.6 (8.44)"
31.1 (6.34)

Placebo
(N=225)

49.5 (11.35)*
211 (93.8%)t
35 (15.6%)
192 (85.3%)t
26 (11.6%)"
5.9 (1.08)"
150 (66.7%)
9.9 (9.53)"
31.1(6.32)

@ 2024 Tonix Pharmaceuticals Holding Corp

— RESILIENT
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!
= RESILIENT

RESILIENT Characteristics of Study Population

Pain Scores
+ Patients are asked to record “their average pain” for each day

— ‘'Average’ pain for the day will almost always be lower than ‘worst’ pain for a patient's day

OI71041¥0d SND

- Baseline pain for randomization

a) A mean pain intensity score 24 and =9 on the 11-point (0-10) NRS scale for the 7 days immediately
preceding Visit 2, and

b) No more than 2 individual days with a score <4 on the 7 days immediately preceding Visit 2, and

c) No score of 10 on any of the 7 days immediately preceding Visit 2, and

d) Pain scores recorded on at least 5 out of the 7 days immediately preceding Visit 2

* Mean Pain score for Baseline (BL) for the RESILIENT study was 5.9
— Using the same method, BL for F304 (RELIEF) was 6.1 and BL for F306 (RALLY) was 6.0

» Breakthrough pain
— No explicit rescue algorithm
— 10 participants took an opiate during the study (6 on TNX-102 SL and 4 on placebo)

TONIX
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RESILIENT Study Efficacy Findings
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RESILIENT Summary of Primary and Key Secondary Endpoints

Primary Endpoint

OI71041¥0d SND

Daily Diary Pain ratings p = 0.00005 ES =0.38
Key Secondary Endpoints

Patient Global Impression of Change (PGIC), responders p=0.00013 --

Fibromyalgia Impact Questionnaire — Symptoms domain p = 0.000002 ES =0.44

Fibromyalgia Impact Questionnaire — Function domain p =0.001 ES =0.30
PROMIS Sleep Disturbance instrument p =0.0000001 ES =0.50
PROMIS Fatigue instrument p = 0.00009 ES =0.37
Diary Sleep Quality ratings p = 0.0007 ES =0.32

*In order of statistical serial gate-keeping hierarchy (or, “waterfall”) to control overall Type 1 error

**Statistical significance met —?' RES"—I ENT Td) N Ix

PHAHMACEUTICALS
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RESILIENT Primary Outcome Measure 7’ RESILIENT

Reduction in Widespread Pain

Weekly Average of Daily Diary NRS Ratings of Average Pain Over Prior 24 Hours
0

—e—Placebo (N=225) —&TNX-102 SL (N=231)

-0.2

-0.4

OI0414¥0d SN2

-0.6

-0.8

-1

-1.2

1.4

-1.8

-1.8

LS Mean (SE) Change in NRS Pain Score

-2

- *p<0.01; **p=<0.001; ***p=<0.0001

0 1 2 3 4 5 6 T 8 g 10 11 12 13 14
Week of Study

Week 14 LS mean (SE) change from baseline for TNX-102 SL-1.82 (0.12) and for placebo -1.16 (0.12); LSMD from placebo -0.65 (0.16); p=0.00005#

YBased on Mixed Model Repeated Measures with Multiple Imputation, with fixed categorical effects of treatment, center, study week, and treatment by study week interaction, as well as
baseline value and baseline value-by-study week interaction, Abbreviations; LS, |least squares; LSMD, least squares mean difference; NRS, numerical rating scale; SE, standard error T é) Ix
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= RESILIENT

RESILIENT Continuous Pain Responder Graph

100+

— Placebo —— TNX-102 SL
90 30% Responders*
80- (45.9% vs _27.1%)
p < 0.001
8 TO-\H
g 60 ﬁ\
3
2 Sl 50%
R Responders#
g 3 \ (zz.;% v 133%)
1“\,._‘_‘_‘_ =u.
20+
104
>0 =10% =220% =30% =40% 250% =60% =270% =80% =290% =100%

"Analyses: Pearson’s Chi Squared test for equality of proportions
Abbreviations: Cl. confidence interval, DIP, difference in propertions

“pre-specified analyses but not key secondary analyses

Percentage Redution in Pain

© 2024 Tonix Pharmaceuticals Holding Corp
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RESILIENT Patient Global Impression of Change

~ "RESILIENT

Key Secondary Outcome Measure

50%
45%
40%
35%
30%
25%
20%
15%

10%

0%

Percent Much Improved or Very Much Improved

Week 14 TNX-102 SL responders 35.1%, and placebo responders 19.1%; difference in proportions (95% Cl) 16% (7.9%, 24.0%); p=0.00013#

#Based on a Pearson Chi-Squared with differences in proportions 95% Cls from difference in proportions Z-test
Responders defined as subject that reply ‘very much improved' or ‘much improved’ at Week 14; all others are non-responders

Cl, confidence interval

Patient Global Impression of Change
Responder Analysis

mPlacebo (N=225) mTNX-102 SL (N=231)

**
wE

*k by
35.1%
o 33.3% ¥
30.7%
*
’ 19.1% 19.1%
16.5%
14.7%
7%
Week 2 Week 6 Week 10 Week 14

*p<0.01; *p=<0.001
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RESILIENT FIQ-R Symptoms Domain "7! RESILIENT

Key Secondary Outcome Measure

Fibromyalgia Impact Questionnaire — Revised
(FIQ-R) Symptoms Domain
—e—Placebo (N=225) —s—TNX-102 SL (N=231)

OI71041¥0d SND

LS Mean (SE) Change in FIQ-R Symptoms
3

Week 0 Week 2 Week 6 Week 10 Week 14
*p=0.003; ***p<0.0001

Week 14 LS mean (SE) change from baseline for TNX-102 SL-16.0 (1.17) and for placebo -8.4 (1.17); LSMD from placebo -7.7 (1.62); p=0.0000021

“Based on Mixed Model Repeated Measures with Multiple Imputation, with fixed categorical effects of treatment, center, study week, and treatment by study week interaction, as

well as baseline value and baseline value-by-study week interaction. T d) N Ix
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RESILIENT FIQ-R Function Domain 7’ RESILIENT

Key Secondary Outcome Measure

Fibromyalgia Impact Questionnaire — Revised (FIQ-R)
Function Domain

—e—Placebo (N=225) —e—TNX-102 SL (N=231)

OI0414¥0d SN2

Week 0 Week 2 Week 6 Week 10 Week 14

LS Mean (SE) Change in FIQ-R Function
3

*p<0.01
Week 14 LS mean (SE) change from baseline for TNX-102 SL-12.2 (1.19) and for placebo -6.8 (1.21); LSMD from placebo -5.4 (1.66); p=0.001*

*Based on Mixed Model Repeated Measures with Multiple Imputation, with fixed categorical effects of treatment, center, study week, and treatment by study week interaction, as
well as baseline value and baseline value-by-study weelk interaction. T é)
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RESILIENT PROMIS Sleep Disturbance Inventory 7’ RESILIENT

Key Secondary Outcome Measure

PROMIIS Sleep Disturbance

—s—Placebo (N=225) —s—TNX-102 SL (N=231)

OI71041¥0d SND

LS Mean (SE) Change in PROMIS SD T-score
&

6
T
-8
-9
Ex 23 *hk
-10
Week 0 Week 2 Week 6 Week 10 Week 14

*p<0.001; ***p<0.00001

Week 14 LS mean (SE) change from baseline for TNX-102 SL-8.4 (0.57) and for placebo -4.2 [0.56); LSMD from placebo -4.2 (0.79); p=0.0000001#

"Based on Mixed Model Repeated Measures with Multiple Imputation, with fixed categorical effects of treatment, center, study week, and treatment by study
week interaction, as well as baseline value and baseline value-by-study week interaction. T d) N Ix
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RESILIENT PROMIS Fatigue Inventory 7F RESILIENT

Key Secondary Outcome Measure

PROMIS Fatigue

—e—Placebo (N=225)  —e—TNX-102 SL (N=231)

OI0414¥0d SN2

kk

LS Mean (SE) Change in PROMIS Fatigue T-Score

Week 0 Week 2 Week 6 Week 10 Week 14

*p<0.01; **p<0.0001

Week 14 LS mean (SE) change from baseline for TNX-102 SL-7.2 (0.55) and for placebo -4.2 (0.56); LSMD from placebo -3.0 (0.77); p=0.00009*

*Based on Mixed Model Repeated Measures with Multiple Imputation, with fixed categorical effects of treatment, center, study week, and treatment by study week interaction, as well as baseline
value and baseline value-by-study week interaction.

TONIX

, FHARMACEUTICALS
@ 2024 Tonix Pharmaceuticals Holding Corp




RESILIENT Sleep Quality by Daily Diary “7! RESILIENT

Key Secondary Outcome Measure

Weekly Average of Daily Diary NRS Ratings of Prior Night Sleep Quality
0

—ePlacebo (N=225) —4 TNX-102 SL (N=231)

-0.2
-0.4

OI71041¥0d SND

-08

LS Mean (SE) Change in NRS Sleep Quality Score

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Study Week  +p<0.01; #p<0.001; **p<0.0001

Week 14 LS mean (SE) change from baseline for TNX-102 SL-1.77 (0.12) and for placebo -1.20 {0.12); LSMD from placebo -0.57 (0.17); p=0.0007#

“Based on Mixed Model Repeated Measures with Multiple Imputation, with fixed categorical effects of treatment, center, study week, and treatment by study week interaction, as 1
well as baseline value and baszeline value-by-study week interaction. T O Ix
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RESILIENT Summary of Primary Endpoint and Key Secondary
Efficacy Endpoints

Fibromyalgia is a syndrome composed of symptoms
* Widespread pain

« Fatigue

OI0414¥0d SN2

= Sleep disturbance

Efficacy across symptoms of pain, fatigue and sleep

+ Pain (primary endpoint, daily pain diary): p-value of 0.00005

+ Fatigue (PROMIS fatigue): p-value of 0.00009

+ Sleep (PROMIS sleep disturbance): p-value of 0.0000001

Conclusion: TNX-102 SL has “broad spectrum” or “syndromal activity”

+ Broad spectrum: across several symptoms

= Syndromal: improves the syndrome (most of the symptoms)

« Potential for a broad-spectrum drug to reduce the use of multiple drugs or “polypharmacy”

-/ RESILIENT TONIX
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RESILIENT: CSFQ-14 Females “7! RESILIENT

Pre-specified exploratory endpoint

Changes in Sexual Functioning Questionnaire Changes in Sexual Functioning

Change from Baseline to Week 14 LS Mean Difference [95% CI] Questionnaire short form (CSFQ-14) was a

[PBO/TNA'5.6me] safety measure in the study

« Infemales, CSFQ-14 total score
improved (indicating better sexual
functioning) to a greater extent in the

Desire Total —_— 0.3 [-0.10, 0.80] [192/204] TNX-102 SL group compared with

placebo, p=0.010

Total Score 1.4 [0.30, 2.5] [192/201]

L 2

OI71041¥0d SND

Orgasm/Completion —_— 0.6[0.2,1.0] [192/204] = Potential tolerability advantage over
pharmacotherapeutics with potent
serotonin reuptake inhibition

Arousal/Excitement _—— 0.3 [-0.10, 0.60] [192/204]
Desire/Interest _—— 0.0[-0.3,0.4] [192/204]
Desire/Frequency —r— 0.2[0.10,0.5) [192/204]
Pleasure — 0.1[-0.0,030] [192/201)
-1 -0.5 0 0.5 1 15 2 25 3 35
ANCOVA analysis: comparison between groups (TNX-102 5L 5.6 mg vs. Placebo) 1
Red Diamond refers to treatment differences with p <0.05, not corrected for multiple comparisons T O Ix
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RESILIENT: FIQR Individual Items

|
Affective Symptoms, Sensory Sensitivity, Cognition, and Energy =/ RESILIENT
Pre-specified exploratory endpoint

Selected Fibromyalgia Impact Questionnaire-Revised Symptoms Domain Item Scores
Pre-specified exploratory endpoints

OI0414¥0d SN2

FIQ-R ltem Week 14 95% P-value* Effect Size
LS Mean (SE) Confidence

Difference from Interval#
Please rate your level of... (past 7 days) Placebo*

Depression -0.8 (0.21)

Anxiety -0.8 (0.24) -1.2,-0.3 0.001 0.30
Sensitivity to...* -0.6 (0.24) -1.0, -0.1 0.020 0.22
Memory problems -0.8 (0.23) -1.2,-0.3 0.001 0.31
Energy -0.8 (0.23) -1.2,-0.3 <0.001 0.31

*...loud noises, bright lights, odors, and cold

IFIQR=Fibromyalgia Impact Quastionnaire- Revised
*Mixed model repeated measures analysis (no imputation), fixed categorical effects of treatment, site, study week, and treatment x study week interaction: fixed covariates of baseline value and 1

baseline value x study week interaction T O
“Uncorrected for multiple comparisons

NIX
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RESILIENT: Beck Depression Inventory-ll “7' RESILIENT

Pre-specified Exploratory Endpoint Q
(7]

Placebo Placebo LS TNX TNX LS Difference in LS 95% Cl for P-value )

Mean (SD) MCFB (SE) | Mean(SD) | MCFB (SE) Means (SE) Difference %

Baseline 10.0 (6.72) 9.6 (6.32) §
Week 14 -2.0(0.35) -3.4 (0.35) -1.4 (0.49) -2.3,-0.4 0.005¢ 027 E

+ Greater reduction in total BDI-Il score in TNX-102 Beck Depression Inventory-ll
SL group over placebo at Week 14 with p=0.005%, Change from Baseline to Week 14
effect size of 0.27

== Placebo == TNX-102 SL

» Also separated, with p<0.01# at Week 2
when on TNX-102 SL 2.8 mg first two weeks

» And separated, with p<0.001# at Week 6

Mean (SE) Change from
Baseline of BDI-II

Week of Study **p<0.01; **p<0.001

#Uncorrected for multiple comparisons T d;‘) N Ix

SE=standard error; SD=standard deviation R . PRARMACEUTICALS
@ 2024 Tonix Pharmaceuticals Holding Corp.

RESILIENT: Summary of Baseline Depression BDI-ll and FIQR Item

+ While the rate of current MDE diagnosis was ~2% of the ITT, ~25% ITT had experienced a lifetime
MDE, and ~47% reported past 6 month depression on FM Dx*

= Also, about 25% of the ITT enrolled on concomitant antidepressant or buspirone

OI0414¥0d SN2

+ By end of treatment (Week 14), there was a greater reduction in depression severity by total BDI-II
score in TNX-102 SL group compared with placebo (p=0.005)
— And greater reduction in FIQR items for depression (p<0.001), anxiety (p=0.001), and sensory
sensitivity (p=0.020) in the TNX-102 SL group compared with placebo
— The FIQR memaory item, a measure of cognitive impairment in FM, was more improved in the
TNX-102 SL group than placebo (p=0.001)

— The FIQR energy item, another indicator of less fatigue in FM, was also more improved in the
TNX-102 SL group than placebo (p<0.001)

» Cohen's d effect sizes were between 0.27 and 0.35 for all Week 14 outcomes above except sensory
sensitivity

Abbreviations: BDI-II, Beck Depression Inventory-Il; Dx, diagnosis; FIQR, Fibromyalgia Impact
Questionnaire-Revised; FM, fibromyalgia; ITT, Intention-to-Treat

|
“Wolfe F, et al. 2016 Revisions to the 2010/2011 fibromyalgia diagnostic criteria. Semin Arthritis Rheum. 2016; 46(3):319-329. —; R ES | L| ENT T (b N Ix
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— "RESILIENT

RESILIENT Summary of Efficacy 9
(7]

Primary Pain, and Key Secondaries 8
*  Pain (primary endpoint, daily pain diary): p-value = 0.00005 ﬁ
+ Fatigue (PROMIS fatigue): p-value = 0.00009 Ig
+  Sleep (PROMIS sleep disturbance): p-value = 0.0000001 (]
«  Global (PGIC) p-value = 0.00013
+  Symptoms (FIQR Symptoms p-value = 0.000002
* Function (FIQR Function) p-value = 0.001
Exploratory endpoints
* Female Sexual Function (CSFQ) p-value = 0.010
*  Depression (BDI-II) p-value < 0.001
*  Depression (FIQR): p-value < 0.001
*  Anxiety (FIQR): p-value = 0.001
«  Sensitivity to environment™ (FIQR): p-value = 0.020
»  Memory (FIQR): p-value = 0.001
+  Energy (FIQR): p-value < 0.001 "

*loud noises, bright lights, odors, and cold © 2024 Tonix Pharmacauticals Holding Corp I’“ E‘)" ‘N"Ic*x”

~ RESILIENT
RESILIENT Summary of Efficacy

Conclusion: TNX-102 SL has “broad spectrum” or “syndromal activity”
= Broad spectrum: across several symptoms
+ Syndromal: improves the syndrome (most of the symptoms)

OI0414¥0d SN2

= Potential for a broad-spectrum drug to reduce the use of multiple drugs or “polypharmacy”

TONIX
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RESILIENT Study Safety Findings

TONIX

PHARMACEUTICALS

RESILIENT Subject Disposition

Randomized

Completed

Discontinued
Adverse Event
Lack of Efficacy
Investigator Decision
Withdrew Consent
Lost to Follow Up
Pregnancy
Non-Compliance

Other

Placebo

226

179 (79.2%)

47 (20.8%)
8 (3.5%)

8 (3.5%)

2 (0.9%)

16 (7.1%)

10 (4.4%)
0(0.0%)

2 (0.9%)
1(0.4%)

TNX-102 SL
231

187 (31.0%)
44 (19.0%)

14 (6.1%)
2 (0.9%)
0(0.0%)

14 (6.1%)

10 (4.3%)
1(0.4%)
3(1.3%)
0 (0.0%)

@ 2024 Tonix Pharmaceuticals Holding Corp.
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Total

457

366 (30.1%)
91 (19.9%)

22 (4.8%)
10 (2.2%)
2 (0.4%)
30 (6.6%)
20 (4.4%)
1(0.2%)
5 (1.1%)
1(0.2%)
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RESILIENT Prior Medication Use

!
= RESILIENT

Summary of Lifetime and Prior Fibromyalgia Pharmacotherapy*

TNX-102 SL Placebo Total*

N=231 N=226 N=457
At least one lifetime medication 124 (53.7%) 133(58.8%) 257 (56.2%)
iGabapentin/Pregabalin 72 (31.2%) 75 (33.2%) 147 (32.2%)
Gabapentin 46 (19.9%) 50 (22.1%) 96 (21.0%)
Pregabalin* 46 (19.9%) 45 (19.9%) 91 (19.9%)
Antidepressants 60 (26.0%) 66 (29.2%) 126 (27.6%)
Duloxetine** 47 (20.3%) 52 (23.0%) 99 (21.7%)
Amitriptyline 12 (5.2%) 13(5.8%) 25 ( 5.5%)
Milnacipran** 5 (2.2%) 10 ( 4.4%) 15 ( 3.3%)

*Safety population, shown are medicines >3% reported in any group

*#Indicated for management of fibromyalgia

@ 2024 Tonix Pharmaceuticals Holding Corp.
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RESILIENT Washout Medications

~ "RESILIENT

Summary of Prior Washout Medications (at least two patients)*

At least one washout medication

Nervous System Drug
Gabapentin
Amphetamine (different salts)
Duloxetine**
Trazodone
Amitriptyline

TNX-102 SL
N=231

14 (6.1%)

10 ( 4.3%)
5 (2.2%)
1 (0.4%)
1 (0.4%)
1 (0.4%)
0 ( 0.0%)

Placebo
N=226

12 ( 5.3%)

10 ( 4.4%)
1(0.4%)
2 (0.9%)
2 (0.9%)
2 (0.9%)
2 (0.9%)

Total*
N=457

26 (5.7%)

20 ( 4.4%)

6 ( 1.3%)

3 (0.7%)
3(0.7%)
3(0.7%)
2 (0.4%)

OI0414¥0d SN2

*Safety population
**Indicated for management of fibromyalgia

@ 2024 Tonix Pharmaceuticals Holding Corp.
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RESILIENT Safety Summary

Among participants randomized to TNX-102 SL and to placebo, 81.0% and 79.6%, respectively, completed the study
TNX-102 SL was generally well tolerated with an adverse event (AE) profile comparable to prior fibromyalgia studies

»  No new safety signals were observed

OI71041¥0d SND

+  AE-related study discontinuations occurred in 6.1% and 3.6% of patients in the TNX-102 SL and placebo groups, respectively
« Events rated as mild or moderate made up 97.2% of AEs on placebo and 99.1% on TNX-102 SL
« As observed in prior studies with TNX-102 SL, oral administration site AEs were higher in TNX-102 SL than placebo, 42.9%
and 10.2%, respectively
~  Most common oral AEs were oral hypoaesthesia, product taste abnormal, oral paraesthesia, and tongue discomfort (see table on
next slide)
—  Nearly all of these common oral AEs were temporally related to dosing and lasted <60 minutes
+ Serious Adverse Events (SAEs)
— Three placebo participants experienced an SAE:
= 1, Pneumonia, 2. Muscular weakness, and 3. Hypertension/Angina/Coronary Artery Disease
—  Two TNX-102 SL participants experienced an SAE
= 1. Renal carcinoma deemed not related to study drug
= 2. Acute pancreatitis with onset 14 days after completion of treatment phase, deemed ‘possibly related ™ to study drug
- Outcome: 'Recovered/Resolved’

- *Note: participant was non-compliant with end of treatment study visits, and the last dose before onset of SAE was not known at
the time that relationship with study drug was assessed by Investigator and Sponsor

TONIX

PHARMACEUTICALS
© 2024 Tonix Pharmaceuticals Holding Corp

~ "RESILIENT

RESILIENT Safety 2
w
Treatment-Emergent Adverse Events (TEAEs) at Rate of 2 3% in Either Treatment Group 3
System Organ Class TNX-102 SL Placebo :_Cl|
Preferred Term N=231 N=226 m
Systemic Adverse Events |g
COVID-19 10 (4.3%) 7(3.1%) 17 (3.7%) (]
Somnolence 7 (3.0%) 3(1.3%) 10 (2.2%)
Headache 7 (3.0%) 4(1.8%) 11 (2.4%)
Oral Cavity Adverse Events
Hypoaesthesia oral 55 (23.8%) 1(0.4%) 56 (12.3%)
Product taste abnormal 27 (11.7%) 2 (0.9%) 29 (6.3%)
Paraesthesia oral 16 (6.9%) 2 (0.9%) 18 (3.9%)
Tongue discomfort 16 (6.9%) 0 (0.0%) 16 (3.5%)

TONIX
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RESILIENT Analysis by Sensory Adverse Events (AEs) -'7T RESILIENT
TNX-102 SL group divided for presence/absence of 3 sensory AEs

+ AEs of oral numbness, oral tingling, and

bitter aftertaste named ‘Sensory AEs™
+ Graph shows negligible advantage for

presence of sensory AEs
« At Week 14:

TNX-NoSensory v Placebo
= Diffin LS Mean (SE): -0.62 (0.179);
= p<0.001

TNX-SensoryAEs v Placebo
» Diffin LS Mean (SE): -0.72 (0:233))
* p<0.003

TNX-NoSensory v TNX-SensoryAEs
© Diffin LS Mean (SE): -0.10 (0.254)
¥ pe0.701

Both TNX-102 SL subgroups show

significantly greater pain reduction than
placebo

The two TNX-102 SL subgroups do not
significantly differ from each other

“Preferred Terms: Hypoaesthesia oral, Paraesthesia oral, Product
taste abnormal

LS Mean (SE) Change in NRS Pain Score

02

-04

-08

-08

F307 Primary Endpoint: Pain Reduction by Sensory AEs (Yes/No)
Weekly Averages of Daily Diary NRS ratings of Average Pain

—a— TNX-NoSensary (N=180)

—a— Placebo (N=225)

Study Week

© 2024 Tonix Pharmaceuticals Holding Corp

-- - THX-SensoryAEs (N=71)
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RESILIENT Safety, Continued

No Signals for Clinically Meaningful Changes in Systolic or Diastolic Blood Pressure or in Weight

No clinically meaningful difference in mean systolic blood pressure between groups

Week 14 mean (SD) change from baseline:

No clinically meaningful difference in mean diastolic blood pressure between groups

TNX-102 SL = 0.7 (12.38) mmHg

Placebo = 0.5 (10.42) mmHg

Week 14 mean (SD) change from baseline:

No clinically meaningful difference in mean weight between treatment groups

TNX-102 SL = 1.1 (8.60) mmHg

Placebo = 0.2 (8.22) mmHg

Week 14 mean (SD) change from baseline:
TNX-102 SL =0.02 (2.940) kg

Placebo = 0.20 (2.932) kg

@ 2024 Tonix Pharmaceuticals Holding Corp
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RESILIENT Systolic blood pressure

Safety Measure

1701
160 {
150 1
1401
1301

120+

1104

100+

Systolic Blood Pressure (mmHg)

80

Baseline Week 2 Week 6 Week 10 Week 14

B3 Placebo (N=226) ES TNX-102 SL (N=231)

Horizontal lines are the mean for each group; boxes are the 25t and 75t percentiles;
and vertical lines begin and end at the 5t and 95 percentiles.

© 2024 Tonix Pharmaceuticals Holding Corp
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Noa clinically meaningful difference in mean
systolic blood pressure between groups

Week 14 mean (SD) change from baseline:
TNX-102 SL =0.7 (12.38) mmHg
Placebo = 0.5 (10.42) mmHg

TONIX
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RESILIENT Diastolic blood pressure

Safety Measure

=
1)
=]

-
=
o

1004

-]
=

80+

704

604

Diastolic Blood Pressure (mmHg)

504

Baseline  Week 2 Week 6  Week10  Week 14

BS Placebo (N=226) B3 TNX-102 SL (N=231)

Horizontal lines are the mean for each group; boxes are the 25t and 75t percentiles;
and vertical lines begin and end at the 5th and 95t percentiles.
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Na clinically meaningful difference in mean
diastolic blood pressure between groups
Week 14 mean (SD) change from baseline:
TNX-102 SL = 1.1 (8.60) mmHg

Placebo = 0.2 (8.22) mmHg
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RESILIENT Weight “7r RESILIENT

Safety Measure

1401

1301

OI71041¥0d SND

120
Noa clinically meaningful difference in mean

1101 weight between treatment groups
1004 Week 14 mean (SD) change from baseline:
TNX-102 SL = 0.02 (2.940) kg

Placebo = 0.20(2.932) kg

90 4

Weight (kg)

80

704

60

50 4

404

Baseline Week 2 Week 6 Week 10 Week 14

B3 Placebo (N=226) B3 TNX-102 SL (N=231)

Horizontal lines are the mean for each group; boxes are the 25t and 75t percentiles;
and vertical lines begin and end at the 5t and 95t percentiles. T (b
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Fibromyalgia: Market Characteristics

Prevalence
* One of the more comman chronic pain disorders (2-4% of US Population)?

Diagnosed population
+ Large population but underdiagnosed? relative to prevalence rate
+ Majority receive drug treatment3

OI71041¥0d SND

Treatment Pattern
+ Polypharmacy the norm - average 2.6 drugs/patient3
+ Rotation through therapy common: average ~5 drugs/year3
« Estimated that =22 million prescriptions are issued for the treatment of fibromyalgia (on- and off-label
usage) each year5s

Unmet Need
+ Majority of patients do not respond or cannot tolerate therapy®

'American College of Rheumatology {www. ACRPatientinfo.org accessed May 7. 2019) — prevalence rate of 2-4% for U.S. adult population (~250 millicn)

Vincent et al., 2013; diagnosed prevalence rate was 1,1% of adult population or 50% of the prevalent population

IRobinson, et al., 2012; 85% received drug treatment

“incentet al, Arthritis Care Res 2013,65:786

*Productsales derivedfrom IMS MIDAS; IMS NDTI used to factor usage for fioromyalgia;data accessedApril 2015 T 1

SMarket research by Frost & Sullvan, commissionedby Tonix, 2011 O Ix
PHAHMACEUTICALS

© 2024 Tonix Pharmaceuticals Holding Corp

Fewer than Half of Those Treated for Fibromyalgia Receive Sustained
Benefit from the Three FDA-Approved Drugs

* The treatment objective is to restore functionality and quality of life while avoiding significant
sideeffects

» The maijority fail therapy due to lack of a response or poor tolerability?

OI0414¥0d SN2

Treated Population

60% ! m Respond, but intolerant of side effects
failure

rate

m Do not respond

" The three drugs with FDA approvalfor the reatmentof fitromyalgia: Pregabalin (Lyrica); Dulexetine (Cymbelta), Minadpran (Savella) 1
? Market researchbby Frost& Sullvan, commissicned by Tonix (2011) T O Ix
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Current FDA-Approved Fibromyalgia Drugs 9
Improvement in fibromyalgia pain was primary endpoint for approval 7
* No current product addresses pain, poor sleep and fatigue 8
= Tolerability issues limit long term use for many patients 5
)
Drug Lyrica® (pregabalin) - Pfizer Cymbalta® (duloxetine) - Lilly o
Savella® (milnacipran) - AbbVie E
Class Gabapentinoid SNRI
Pain Reduction YES YES
Fibromyalgia =
Activity Sleep Improvement YES
Fatigue Reduction - YES
Fatigue increase YES -
Sleep problems - YES
Weight gain YES -
Blood Pressure increase - YES
ElEtailitiisanes Sexual impairment - YES
Gl issues - YES
Hip Fractures? YES -
DEA Scheduled YES -
The three drugs with FDA approval for the management of fibromyalgia are Pregabalin (Lyrica); Duloxetine (Cymbalta); Milnacipran {Savella) WN Ix
“Laung MTY, et al. JAMA Natw Open. 2024;7(11):62444488. doi: 10.1001jamanetworkopen 2024 44488 PMID: 39535796, PMCID: PMC11561685. R T T

@ 2024 Tonix Pharmaceuticals Holding Corp.

Large Need for New Fibromyalgia Therapiesthat Provide Symptom
Improvement with Better Tolerability

« Currently-approved medications may have side effects that limit long-term use!
« Many patients skip doses or discontinue altogether within months of treatment initiation

OI0414¥0d SN2

+ Medication-related side effects may be similar to fibromyalgia symptoms

* High rates of discontinuation, switching andaugmentation
Attempt to treat multiple symptoms and/or avoid intolerable side effects
* Average of 2-3 medications usedsimultaneously?2
* The typical patient has tried six differentmedications3

» Substantial off-label use of narcotic painkillers and prescription sleep aids?
« Among those diagnosed, more than one-third have used prescription opioids as a means of treatment4

TNX-102 SL is a non-opioid, centrally-acting analgesic that could provide a new therapeutic option
for fibromyalgia patients

1 Nuesch et al, Ann Rheum Dis 201372 85562,

2 Robinson RL e1al, Pain Madidine 2012;13:1366 T é) N Ix

2 Patierd Trends: Flbeomyalgia, Dedsion Resouroes 2011

¢ Berger A, Dukes E, Mantin 5, Edelsberg J, Oster G, IntJ ClinPract, 2007, 61(9) 14561508, FHARMACEUTICALS
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TNX-102 SL Showed Activity on Pain, Sleep and Fatigue and was
Generally Well Tolerated in the RESILIENT Study?

Drug

Initial Indication of active ingredient
Class
Mechanism

Pain

TNX-102 SL

Muscle spasm!

Tricyclic

Antagonist at 4 post-synaptic receptors?

Fibromyalgia Activity [EICE

Fatigue

Sleep

Fatigue

Tolerability Issues

Oral
administration
site reaction?

IFlexeril® and Amrix® are oral formulations of cyclobenzaprine indicated for short term (2-3 weeks) treatment of muscle spasm
2Four receptors are: serotonergic-5-HT2A, adrenergic-al, histaminergic-H1, and muscarinic-M1 cholinergic receptors

ITNX-102 SL was generally well tolerated with an adverse event profile comparable to prior studies and no new safety signals were
observed. In both pivotal studies, the most common treatment-emergent adverse event was tongue or mouth numbness at the
administration site, which was temporally related to dosing, self-limited, never rated as severe, and rarely led to study discontinuation

(one participant in each study).

@ 2024 Tonix Pharmaceuticals Holding Corp.
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~50% of U.S. Fibromyalgia Patients are on Medicare: Prescription
Coverage in Medicare Stands to Benefit from Changes in IRA

Approximately 50% of fibromyalgia patients are
on Medicare

— EVERSANA analysis of claims database
consisting of 2.2M patients, for which 1.2M
claims were submitted throughout March
2002-March 20231

Beneficial Changes in 2025 to Medicare Part D
through Inflation Reduction Act (IRA)2

— Medicare prescription payment plan to offer
enrollees the option to pay out-of-pocket
prescription drug costs in the form of capped
monthly installment payments instead of all at
once at the pharmacy

— Annual out-of-pocket costs will be capped at
$2,000 in year 2025

—  Will replace the existing Coverage Gap
Discount Program, which sunsets as of
January 1, 2025

'EVERSAMA analysis of claims database, May 2024, commissionad by Tonix
28ource: Final CY 2025 Part D Redesign Program Instructions Fact Sheet | CMS

Percent of Total

Fibromyalgia Patients by Coverage'

Insurance Distribution

60%
50%
40%
30%
20%
10%

0% . T T
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Prescribers Interviewed Expressed Broad Dissatisfaction with
Available Fibromyalgia Medications: Results of Primary Research?

Perspectives on FM Theraples from Prescribers Interviewed

Drug Positives Negatives

Duloxetine
(Cymbalta, generic)

= Relatively high efficacy (compared to alternatives) « Tolerability issues: worsening depression, insomnia
» Can be titrated slowly from 20mg to 120mg « Seldom used as a monotherapy:; often requires adjunct

Pregabalin
(Lyrica, generic)

.

Relatively high efficacy (compared to alternatives)
+ Can often be safely combined with other medications

Suboptimal for long-term use (e.g., weight gain)

Savella
(milnacipran)

.

= Offers ancther option if patient fails Cymbalta or Lyrica

High cost and access constraints (~$50/month)

Schedule V status makes some HCPs more cautious o Rx

Subpar efficacy does not counterbalance tolerability issues

OI71041¥0d SND

IEVERSAMA primary physician research, May 2024; commissioned by Tonix

Cyclobenzaprine

(Flexeri, generic; + Active forinitiating and sustaining sleep; can be titrated up + Mixed perspectives on pain benefit independent of sleep
oral formulation, o= +  Active for pain driven by stiffness and muscle spasms + Suboptimal long-term results as efficacy wanes

fabel)

85% of patients (avg) fail 79% of FM patients
first line therapy (avg) are on multiple
therapies

@ 2024 Tonix Pharmaceuticals Holding Corp.
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Opportunity for a New, Unique Fibromyalgia Treatment Option
Results of Primary Research from EVERSANA'?

» Prescribers indicate a very high unmet need in FM (ranked 24.0 on a 5-point scale)
« Prescribers report there is no standard of care in FM, employ an individualized approach

based on symptomology

FM Landscape + No new treatments approved since 2009

« Prescribers report minimal promotional activities by any pharmaceutical company
+ Highly concentrated prescriber base with 50% of patients treated by ~16k physicians

OI0414¥0d SN2

« Physicians reacted positively to the efficacy and safety profile of TNX-102 SL (based on

Phase 3 Study results)
T‘;‘ysllc'aé‘ Prlmarr‘y + Median interest = 4.0 on a 5-point scale
it oo « Driving attributes included strong efficacy, safety and tolerability

« Unique & differentiating efficacy features included improvements in sleep and fatigue

% + Physicians indicated intended use in 40% of their FM patients
Anticipated Use

prior authorizations and step-edits

« Majority of respondents indicated TNX-102 SL would be their first choice, if accessible
* Physicians surveyed indicated they are well-equipped to deal with access restrictions including

TEVERSANA primary physician research, May 2024; commissioned by Tonix
2 EVERSANA analysis of daims database, May 2024; commissioned by Tanix

@ 2024 Tonix Pharmaceuticals Holding Corp.
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Many Fibromyalgia Patients are Prescribed Off-Label Drugs; ~53%

FM Patients Prescribed Opioids Off-Label:2

% FMPatients (after index® date)

0%

45%
40%
35%
30%
25%
20%
Off-Labsl FDA Approved
15% 11.74% e
2 Off-Label
10% 6.03%
_ FDA Approved
%
1.04%, .
0% —
Milnacipran Amitriptyline Meloxicam Pregabalin
Il Anticonvuisant
. Opiate
12022-2023

2 EVERSANA analysis of claims database, May 2024; commissioned by Tonix
Jndex date refers to date when ICD10 code was entered into database

Off-Label Off-Label
Opioid pind
Off-Label Offiat;ill 19.45% 20.47%
Opioid 17.58%

I I I

[ramadol Cyclobenzaprine  Oxycodone Hydrocodone

B snri [l Trieyelic antidepressant
B nsap [ Muscle relaxant

© 2024 Tonix Pharmaceuticals Holding Corp

FDA Approved
22:62%

Duloxetine HCI

Gabapentin

OI71041¥0d SND

Off-Label
25.50%
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Potential for Tonix to Launch and Market TNX-102 SL

Decline in personal promotion (“Detailing”) of prescription drugs
+ The pandemic accelerated transition to non-personal promotion
o Omnichannel is more important and more sophisticated

« Tele-sales
+ Digital
* Direct mail

= Growth in need to support patients with payers to seek reimbursement

Fibromyalgia experts are a subset of Rheumatologists
+ New prescriptions for fibromyalgia drugs originate in a subset of doctors
o Refills may be written by general practitioners

Channels for distribution of prescription drugs are evolving
«  Growth of specialty pharmacies who distribute products by mail

@ 2024 Tonix Pharmaceuticals Holding Corp
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Planning for TNX-102 SL Launch and Marketing

Several companies that successfully developed CNS drugs have launched them
+ Big Pharma wants the commercial launch de-risked before acquisition (e.g., Nurtec®)

Mkt FDA

Axsome
Bichaven BHVN
IntraCellular ITCI

Supernus SUPN
Neurocrine NBIX
Acadia ACAD

To prepare for the launch of TNX-102 SL, Tonix acquired two marketed Rx drugs: Zembrace® and Tosymra®

1Accessed June 7, 2024

$3.5B
$3.0B
$7.2B

$1.4B
$136B
$2.5B

Auvelity®
Nurtec®
Caplyta®
Oxtella-XR®

Ingrezza®
Nuplazid®

Depression 8/2022
Migraine 2/2020
Schizophrenia 12/2019
Seizures 1/2019
Tardive Dyskinesia 4/2017
Parkinson'’s psychosis 4/2016

© 2024 Tonix Pharmaceuticals Holding Corp

Sold to PFE for $12 B in Oct 2022
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Milestones: Recently Completed and Upcoming

TNX-102 SL for the Management of Fibromyalgia Milestones

vQlih Quarter 2023
Ov'2¥Quarter 2024

V(g Quarter 2024
Ov October 2024

O December 2024
U August 2025

Statistically significant topline results of Phase 3 RESILIENT study -

statistically significant Phase 2 trial
Type B CMC and clinical pre-NDA meetings with FDA

FDA Fast Track Designation granted by FDA

Submitted NDA to FDA for TNX-102 SL for fibromyalgia in October 2024
FDA decision expected on NDA acceptance for review

FDA decision expected on NDA approval (“PDUFA*” Date) for standard review

*PDUFA = Prescription Drug User Fee Act

© 2024 Tonix Pharmaceuticals Holding Corp
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About Cyclobenzaprine and TNX-102 SL

TONIX

PHARMACEUTICALS

Cyclobenzaprine Long-Term Utilization

O

11999 Merck OTC AdCom Briefing Package o
“Bennett RM, et al. Arthritis Rheum 1988. 31:1535-42.
*Quimby LG, etal. JRheumatol Suppl, 1988 Nov,19.140-3.
“Reynolds WJ, etal. J Rheumatol. 1991.18:452-4.
“Santandrea S, et al. J Int Med Res. 1993.21.74-80.

SCantini F, et al. Minerva Med. 1994, 85:97-100.

TCarette S, et al. Arthritis Rheum. 1994 37:32-40.

“Tofferi JK, etal. Arthritis Rheum. 2004, 51:9-13.1

#IMS report 2011 of cyclebenzaprine use in 2009 — Data on File

Flexeril® approved in 1977 by Merck for the treatment of muscle spasm
» 10 mg T.I.D. for acute use (2-3 weeks)

OI0414¥0d SN2

» Original NDA included "8 long term safety studies in which patients with
various neurologic disorders received cyclobenzaprine up to 80 mg per day
for 1 month up to 3 years."

6 published studies in fibromyalgiaz®
« N=246, placebo controlled, 4-24 week treatment period
« Generally well tolerated, no new or unexpected AEs
Extensive safety record in humans for over 30 years

+ Widely used in the U.S., ~20 million prescriptions and ~ 1 billion tablets
dispensed per year?

+ Chronic cyclobenzaprine use is common (~12% of users)®

Post-marketing surveillance program’
+ 7,607 patients included 297 patients treated with 10 mgs for > 30 days
+ Incidence of most common AEs was much lower than in controlled studies

TONIX
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TNX-102 SL: Sublingual Administration and Transmucosal Delivery

« Advantages of the sublingual route

« Faster absorption provides PK that is ideal for bedtime dosing

» Bypasses “first-pass” hepatic metabolism

» Reduced metabolism of parent CBP to active metabolite norcyclobenzaprine (nCBP)

Swallowed Oral Dose

s /?—}J Cyclobenzaprine
AT
| /T y

O
r4
w
-
o
A
|
=
Qo
L
o
Sublingual Oral Dose
Cyclobenzaprine
mé\ |
£j ’Hj /._\
i 1‘/9*‘ —
Heiabolism L C\j’/Lﬂ )

N i o
Norcyclobenzaprine =

Absorption
D450
Lirsr Hetabolism

Hepatic Vein/inf. Vena Cava

J

¥

2+ Hours
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Formulation with Base Increases Systemic Absorption of

Sublingual Cyclobenzaprine?

Concentration gradient increases diffusion of free hase across oral mucosa
(Le Chatelier’s Principle)

Low pH (acidic)

Oral
mucosa

Cyclobenzaprine free
base

)8 Patent applications 13/918,692. 14/214,433 and 14/776,624 - Eutectic Formulations

High pH (basic)

Base
(K:HPO,) @

CBP-HCI
0 ¢

2 63 @ o
o 20 0%
000
@°,;, o®

Qe O

[ R
° 4
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TNX-102 SL: Proprietary Eutectic Formulation

« Proprietary Cyclobenzaprine HCL Eutectic Mixture Stabilizes Sublingual Tablet Formulation

® .0 .0
e 0 0
R o° g° g° o° |
Cyclobenzaprine-HCI 6 6 ¢ ® ® ‘ ‘ o @ Eutectic

e .0 farmulation1
(CBP-HCI) e® o° ¢° © @ ANGSTRO-
‘0 TECHNOLOGY ™

Mannitol (inactive)
Base particle ‘ Base particle
(K2HPO,) { (K:HPO.)

L) e‘
2.::&“. .‘: Base particle

OI71041¥0d SND

Cyclobenzaprine “0 < (KzHPO.)
free base ! k\
e en i -
Pure CBP-HCI interacts with base Eutectic formulation protects CBP-HCI from
and tablet disintegrates base and makes stable tablet with rapid

absorption properties

TONIX
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1U.5. Patent issued May 2, 2017 © 2024 Tonix Pharmaceuticals Holding Corp

TNX-102 SL: Cyclobenzaprine Detected in Plasma Within Minutes
Following Sublingual Administration

(2]
=
(7]
. . . o
Plasma Concentration Versus Time of TNX-102 SL Compared to Cyclobenzaprine IR o
)
2500 q
o
=
TNX-102 SL 2.8 mg o
2000
il
2
= 1500
S
g
k=
@
2 1000
[o]
o
Cyclobenzaprine IR 5 mg
500
0

Time (h)
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TNX-102 SL: Single Dose PK Differentiation from Oral IR CBP o
7
TNX-102 SL 2.8 mg v. Oral IR CBP 5 mg: Single Dose Pharmacokinetics 8
A
TNX-102 SL 2.8 mg Oral IR CBP 5 mg TNX-102 SL g
Parameter - Compared to =
Cyclobenzaprine Oral IR 6
Absorption Lag Time 0.050 hr (3 min) 0.622 hr (37 min) 12x faster
Relative Bioavailability 1549 | = | 54% higher
Chons 3.41 ng/mL 4.26 ng/mL 20% lower
AUC, ;5 57.4 ngehr/mL 69.5 ngehr/mL 17% lower
Norcyclobenzaprine
Criax 0.81 ng/mL 1.71 ng/mL 53% lower
AUC; 48 30.5 ngehr/mL . 58.6 ngehr/mL . 48% lower
Cyclobenzaprine/Norcyclobenzaprine
Ratio AUCy 45 1.88 1.18 59% higher

PK = pharmacokinetics
IR = immediate release
CBP = cyclobenzaprine
C,ax = maximum concentration 1
AUC = Area under the curve T O

NIX
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TNX-102 SL: Multi-Dose PK Differentiation from Simulated Oral IR CBP

(¢}
=
w
TNX-102 SL: Proprietary sublingual formulation Steady State Pharmacokinetics (after 20 days dosing) 8
of cyclobenzaprine (CBP) with transmucosal Day 20 TNX-102 SL 5.6 mg v. Simulated Oral IR 5 mg E
absorption TNIght? “Day” o
+ Rapid systemic exposure L= h o
. . e . <2 o — 5.6 F106
« Increases bioavailability during sleep i i . 7 :bmm‘m
«  Avoids first-pass metabolism é _ e \% ——ror 5.5 F106
+  Lowers exposure to long-lived active major metabolite, 17 Sl e p=anLeel

norcyclobenzaprine (norCBP)

:

CBP undergoes extensive first-pass hepatic metabolism -
when orally ingested

+  Active major metabolite,norCBP

Day 20 TNX-102 SL 5.6 mg v. Simulated Oral IR 10 mg
CNIGHET e, DBYT

5
]

— Oyl 5.6 F106

i

iig
| ;
g8
§§S
i

PK = pharmacokinetics

IR = immediate release

CBP = Cyclo = cyclobenzaprine
Nor = norCBP = norcyclobenzaprine

i

o TON
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Multi-Functional Mechanism Involves Antagonism at Four Neuronal
Receptors

Active ingredient, cyclobenzaprine, interacts with four receptors
* Antagonist at 5-HT,4 receptors
« Similar activity to trazodone and Nuplazid® (pimivanserin)
+ Antagonist at a;-adrenergic receptor
< Similar activity to Prazosin® (prazosin)
» Antagonist at histamine H; receptors
« Similar activity to Benadryl® (diphenhydramine) and hydroxyzine
+ Antagonist at muscarinic M4 receptors

+ Similar activity to Benadryl® (diphenhydramine), Prozac® (fluoxetine), Paxil® (paroxetine), Zyprexa
(olanzapine) and Seroquel® (quetiapine).

OI71041¥0d SND
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Cyclobenzaprine Binding Affinities for Receptor and Transporter

Hi | 5HTsm | aw | s | M,  SERT | NET
Cyclobenzaprine (CBP) 1.2 54 71 8 8.4 29 39

OI0414¥0d SN2

Norcyclobenzaprine

(nCBP) ‘ 17.8 38 82 71 155 ‘ 461 128

CBP/nCBP Activity Antagonist Inhibitor

TONIX
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Cyclobenzaprine Effects on Nerve Cell Signaling

Cyclobenzaprine is a multi-functional drug — SNARI
« inhibits serotonin and norepinephrine reuptake
» blocks serotonin 5-HT;and norepinephrine,; receptors

OI71041¥0d SND

Untreated Effects of TNX-102 SL

SYMAPSE

O serctonin I Norepinephrine © Cyclobenzaprine

| SNARI = Serotonin and Norepinephrine receptor Antagonist and Reuptake Inhibitor |

© 2024 Tonix Pharmaceuticals Holding Corp
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TNX-102 SL: No Recognized Abuse Potential in Clinical Studies

Active ingredient is cyclobenzaprine, which is structurally related to tricyclic antidepressants
« Cyclobenzaprine interacts with receptors that regulate sleep quality: 5-HT2A, a1-adrenergic and

histamine H1 receptors

« Cyclobenzaprine does NOT interact with the same receptors as traditional hypnotic sleep drugs,
benzodiazepines or non- benzodiazepines that are associated with retrograde amnesia

= Cyclobenzaprine-containing product was approved 40 years ago and current labeling (May 2016)
indicates no abuse or dependence concern

OI0414¥0d SN2

TNX-102 SL NDA can be filed without drug abuse and dependency assessment studies
+  April 2017 meeting minutes from the March 2017 FDA meeting

TONIX
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TNX-102 SL: Sublingual Formulation is Designed for Bedtime
Administration

TNX-102 SL: Proprietary sublingual formulation of cyclobenzaprine (CBP) with transmucosal
absorption

= Innovation by design with patent protected CBP/mannitol eutectic

+ Rapid systemic exposure

= Increases bioavailability during sleep

= Avoids first-pass metabolism

« Lowers exposure to long-lived active major metabolite, norcyclobenzaprine (norCBP)

OI71041¥0d SND

CBP undergoes extensive first-pass hepatic metabolism when orally ingested
= Active major metabolite, norCBP1

» Long half-life (~72 hours)

= Less selective for target receptors (5-HT2A, a1-adrenergic, histamine H1)

= More selective for norepinephrine transporter and muscarinic M1

Multi-functional activity suggests potential for other indications
+ TNX-102 SL was developed for the management of fibromyalgia (Phase 3)
= Sleep quality is a problem in other conditions

TONIX

PHARMACEUTICALS
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TNX-102 SL: Patents and Patent Applications

+ U.S. Composition:*
+  AT75:25 cyclobenzaprine HCI - mannitol eutectic (dependent claims add a basifying agent)
. 5 US Patents (Expire Movember 2034)
. 1 Pending US Application (Would expire November 2034)
+  Acomposition of a cyclobenzaprine HCI and a basifying agent suitable for sublingual absorption.
. 1 Pending US Application (Would expire June 2033)

OI0414¥0d SN2

* U.S5. Methods of Use* (Specific Indications):
«  Fibromyalgia
. Pain, Sleep Disturbance, Fatigue
1 Pending US Application (Would expire December 2041)
. Early Onset Response
1 Pending US Provisional Application (Would expire December 2044)
+  Depressive Symptoms
. 1 Pending US Application (Would expire March 2032)
. Sexual Dysfunction
= 1 Pending US Application (Would expire Octaber 2041)
« PASC
. 1 Pending US Application {Would expire June 2043)
«  PTSD
. 1 US Patent {Expires November 2030)
. Agitation (Dementia)
. 1 US Patent (Expires December 2038)
. 1 Pending US Application (Would expire December 2038)
. Alcohol Use Disorder
* 1 Pending US Application (Would expire November 2041)

+ Foreign Filings
. Corresponding foreign patents have been filed and some have issued:
= Composition (25 patents, 3 allowed applications, 16 pending applications)
+  Methods of Use (9 patents, 54 pending applications)

*US Patents: Issued: US Patent Nos. 9,636.408; 9,956,188; 10,117,936; 10,864,175; 11,839,594, 9,818,048; 11,826,321. Pending: US Patent Application T G)
Nos. 13/918,692; 18/385,468; 13/412,571; 18/265,525; 63/612,352; 18/382,262; 18/037,815; 17/226,058; 18/212,500

@ 2024 Tonix Pharmaceuticals Holding Corp
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TNX-102 SL for Other Indications In
Development: Acute Stress Disorder

Acute Stress Reaction (ASR)/ Acute Stress Disorder (ASD)

ASR/ASD are acute stress conditions resulting from trauma which can affect both civilian and
military populations.
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Large unmet need:

< According to National Center for PTSD, about 60% of men and 50% of women in the US are
exposed least one traumatic experience in their lives’

« Inthe US alone, one-third of emergency department visits (40-50 million patients per year) are for
evaluation after trauma exposures?

Current standard of care:

* No medications are currently available at or near the point of care to treat patients suffering from
acute traumatic events and support long-term health

IMational Center for PTSD. How Common is PTSD in Adults? hitps:/Awww. ptsd va.goviunderstand/commonicommen_adults asp T é) N Ix
“Wiscoet al. J Clin Psychiatry. 2014.75(12):1338-46
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TNX-102 SL for ASR/ASD: Program Status

Status: Expect to start investigator-initiated Phase 2 in 1Q 2025

Investigator-initiated Phase 2 Trial Funded by DoD grant to University of North Carolina (UNC)
= UNC Institute for Trauma Recovery awarded a $3M grant from the Department of Defense (DoD)
+ OASIS trial will build upon infrastructure developed through the UNC-led, $40M AURORA initiative
— AURORA study is a major national research initiative to improve the understanding, prevention, and recovery of individuals

who have experienced a traumatic event

— Supported in part by funding from the National Institutes of Health (NIH) and the health care arm of Google’s parent company

Alphabet

« Opportunity to investigate the correlation between motor vehicle collisions and the emergence of ASD and PTSD

+ Supported by multiple clinical trials:

+ Phase 2 trial in military-related PTSD (AtEase or NCT02277704)
+ Phase 3 trial in military-related PTSD (HONOR or NCT03062540)
+ Phase 3 trial in primarily civilian PTSD (RECOVERY or NCT03841773)
» In each of these studies, early and sustained improvements in sleep were associated with TNX-102 SL treatment by the PROMIS

sleep disturbance (SD) scale and the Clinician Administered PTSD Scale (CAPS-5) “sleep disturbance” item.

Together these studies provide preliminary evidence that TNX-102 SL is generally well-
tolerated and may promote recovery from PTSD via a pharmacodynamic facilitation of sleep-
dependent emotional memory processing

OI71041¥0d SND
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TNX-102 SL for ASR/ASD: Phase 2 OASIS Study Design

General study characteristics:

+ Randomized, double-blind, placebo-controlled study in Acute Stress Reaction (ASR) / Acute Stress Disorder (ASD)

= The proposed Optimizing Acute Stress reaction Interventions with TNX-102 SL (OASIS) trial will examine the safety and efficacy of TNX-102 SL
to reduce adverse posttraumatic neuropsychiatric sequelae among patients presenting to the emergency department after a motor vehicle

collision (MVC)

Investigator-initiated IND

Objective:

+ Investigate the potential of Tonix's TNX-102 SL (cyclobenzaprine HCI sublingual tablets) to reduce the frequency and severity of the adverse
effects of traumatic exposure, including acute stress reaction (ASR), acute stress disorder (ASD), and posttraumatic stress disorder (PTSD).

+ ASR refers to the body’s immediate response to trauma, whereas ASD is the short-term effects of trauma (within 1 month), and PTSD is the

long-term effects of trauma (beyond 1 month)

TNX-102 SL once-daily at bedtime

5.6 mg (2 x 2.8 mg tablets)"

Placebo once-daily at bedtime

P 2weeks ————i

“First dose of TNX-102 SL 5.6 mg versus placebo taken in the emergency
department, and then daily at bedtime to finish 2 weeks of treatment

The trial will enroll approximately 180 individuals who acutely experienced trauma at study sites across the US
« Participants will be randomized in the emergency department to receive a two-week course of either TNX-102 SL or placebo

A Phase 2 Study to Evaluate the Efficacy and Safety of TNX-102 SL
Taken Daily in Patients With ASR/ ASD (OASIS)

« Detailed and brief neurocegnitive assessments are performed from baseline to 12 weeks after

OI0414¥0d SN2

Primary outcome measure: Acute Stress Disorder Scale (ASDS) assessed at 7 and 21 days
post MVC

Posttraumatic stress symptom severity assessed at 6 and 12 weeks post MVC using the PTSD
Checklist for DSM-5 (PCL-5)

Standardized survey instruments of sleep disturbances, anxiety and depression symptoms,
general physical and mental health, and clinical global improvement also employed

MVC at specific timepoints throughout study participation period

TONIX
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Fibromyalgia and Long-COVID

TONIX
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Significant Overlap between Fibromyalgia and Long-COVID

National Institutes of Health (NIH)-sponsored RECOVER study found many Long COVID patients
suffer from pain at multiple sites!

» Suggests that many Long-COVID patients may meet the diagnostic criteria for fibromyalgia

(2]
=
w
o
o
A
]
M
o
e
(@]

Tonix has previously presented its analysis of real-world evidence from the TriNetX claims database
suggesting that over 40% of Long COVID patients present with a constellation of symptoms
that overlap with fibromyalgia23

tThaweethai T, et al JAMA, 2023 328(22):1934-1946

2Feb 22, 2023 Tonix Pharmaceuticals Press Release. URL: hitps:lir tonixpharma.cominews-eventsipress-releases/detail!1 369/tonix-pharmaceuticals-describes-emerging-research-on-the
*September 21, 2022, Tonix Pharmaceuticals Poster at the IASP, "Retrospective observational database study of patients with Long COWVID with multi-site pain, fatigue and insomnia’.
URL:  www.tonixpharma.comfwp-content/uploads/2022/0%/Retrospective-Observational-Database-Study-of-Patients-with-Long-COV| D-with-Multi-Site-Pain-Fatigue-and-Insomnia_A-Real-Waorld- T l
Analysis-of-Symptomatology-and-Opioid-Use pdf 0 Ix
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NASEM Definition of Long-COVID

* In June 2024, the US National Academies of Sciences, Engineering and Medicine (NASEM)
described fibromyalgia as a ‘diagnosable condition’ in people suffering from Long COVID!

« This definition provides guidance to government, healthcare professionals and industry that
fibromyalgia can arise after infection with the SARS-CoV-2 virus and can be diagnosed in Long
COVID patients

OI71041¥0d SND

Fibromyalgia prevalence prior to COVID-19 pandemic: >10M adults in the US?
Long-COVID prevalence: 5.3% or ~14M adults in the US?

Tonix believes that diagnosing fibromyalgia in Long COVID patients will increase the
potential market for TNX-102 SL as compared to market estimates from before the
COVID-19 pandemic

'U.S. National Academies of Sciences, Engineering, and Medicine. 2024. A Long COWID Definition: A chronic, systemic disease state with profound consequences. Washington, DC: The
Mational Academies Press, https://doi.org/10.17226/27768. hitp:fwww nationalacademies. org/long-covid-definition

Vincent A, et al. Arthritis Care Res (Hoboken), 2013 85(5):786-92. doi: 10.1002 1
“Naticnal Genter for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022-2024. Long COVID. Generated interactively: July 22, 2024 from T O Ix
hittps v cde. gov/nchsicovid 19/pulsadong-covid him

PHAHMACEUTICALS
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NASEM Language Highlighted by Senate Labor-HHS Appropriations

Subcommittee (August 1, 2024) o
7
S o
“Long COVID Treatments.—The Committee remains concerned about the economic and + Senate Appropriations :OCI
overall health impact that Long COVID inflicts on the Nation. It is currently estimated that i
between 6 percent and 19 percent of those infected with SARS-CoV-2 go on to develop Long Committee repor’t on FY25 '1-|1
COVID, resulting in up to 20 million Americans suffering from this set of debilitating chronic Labor, Health, and Human Ig
symploms, Long CD_VID is charact(?r_azed by a wu_de range (?f symptoms [ncludmg severe Services Appropriations ol
fatigue, non-restorative sleep, cognitive dysfunction, and widespread pain. Further, it resembles X
other post-acute infection syndromes [PAISs], such as fibromyalgia, myalgic Act includes Ianguage on
encephalomyelitis/chronic fatigue syndrome [ME/CFS] and related conditions, known as 146 ] P
chronic overlapping pain conditions [COPCs] or nociplastic syndromes. While the Committes is Long C(_)\” D’_ ﬂbromyalgla
pleased that NIH's HEAL and RECOVER initiatives plan to target some specific symptoms of and nomplastlc
Long COVID, the Committee is concerned that NIH has not expanded the evaluation of syndromes1

treatments to address many common symptoms associated with Long COVID either
individually or that present as syndromes which are combinations of symptoms. Furthermore,
NIH's research program has defined Long COVID narrowly, excluding many of the common
symptoms plaguing Long COVID sufferers. In June 2024, NASEM released the 2024 NASEM
Long COVID Definition, which encompasses extensive lists of the symptoms and diagnosable
conditions that current science attributes to Long COVID. The Committee urges NIH to
rebalance its research program to prioritize clinical trials in pursuit of effective treatments and to
use the NASEM Long COVID definition to guide its choice of symptoms and conditions to be
address by the candidate treatments. Such trials should target key symptoms and symptom
complexes associated with Long COVID including widespread pain, fatigue, non-restorative
sleep, brain fog, dizziness, post-exertional malaise [PEM], postural orthostatic tachycardia
syndrome [POTS] and loss of taste and smell. Further, the Committee urges NIH to prioritize
the support of clinical trials evaluating therapies for Long COVID including therapies that have
demonstrated efficacy in treating COPCs or nociplastic syndromes that overlap with Long
CcoviD."

'FY¥25 Labor-HHS Senate Report, p145-146. Accessed Aug 7, 2024 https:ifwww.appropriations.senate gov/download/fy25-lhhs-senate-report T O N Ix
FHARMACEUTICALS
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TNX-102 SL: RALLY Study

Increased Adverse Event-Related Discontinuations 9
w
Increases in AE-Related discontinuations in RALLY study compared with RELIEF study in L)
both placebo and TNX-102 SL groups %
|
RALLY (F306) | RELIEF (F304) | RALLY (F306) | RELIEF (F304) 8
Placebo TNX-102 SL E
Patients with at least one TEAE leading i % 5 3
to early discontinuation 62% 3.5% 15.2% 85%
Ratio of patients with at least one TEAE
leading to early discontinuation in F306 1.77 1.79
to F304 (F306/F304)

TEAE = treatment-emergent adverse event

Adverse events in RALLY
TNX-102 SL 5.6 mg was well tolerated.

transiently expressed (<60 minutes) in most occurrences.

@ 2024 Tonix

Among participants randomized to drug and placebo groups, 73.8% and 81.4%, respectively, completed the 14-week dosing period.

As expected, based on prior TNX-102 SL studies, oral administration site reactions were higher in the drug treatment group, including
rates of tongue/mouth numbness, pain/discomfort of tongue/mouth, and product taste abnormal (typically a transient bitter aftertaste)
Tongue/mouth numbness or tingling and product aftertaste were local effects nearly always temporally related to dose administration and

Adverse events resulted in premature study discontinuation in TNX-102 SL and placebo groups at rates of 15.2% and 6.2%, respectively
Approximately 95% of adverse events in both the drug treatment and placebo groups were rated as mild or moderate.

TONIX
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TNX-102 SL: RALLY Study

Impact of Missing Data on p-Values in RALLY

p-Since 2010, FDA has generally required

"~ that “missing data” be accounted for by
using a statistical method called
“multiple imputation” or MI

M| data approach can attenuate p-values in
the setting of missing data

PRALLY (F306) results without MI

~ treatment for missing data are

comparable to prior statistically

significant RELIEF (F304) study

- Efficacy results in the table without M| are
labelled “MMRM”

» Ml missing data treatment
attenuated p-values in RALLY

At the current time, we expect M|

will be part of the statistical analysis

for the RESILIENT trial

@ 2024 Tonix

(¢}
=
w
RALLY (F306) -
MMRM+MI* MMRM** (o]
Endpoints LSMD (SE) p-value LSMD (SE} | p-value :_U|
Pain by Diary* -0.2 (0.16) 0.115 -0.4 (0.16) 0.014 8
FIQR Symptom domain -1.9(1.52) 0.216 -3.4(1.55) 0.030 r
FIQR Function domain -0.4 (1.46) 0.797 -1.6(1.48) 0.266 6
PROMIS Sleep Disturbance -2.3(0.80) 0.004 -3.3(0.73) <0.001
PROMIS Fatigue -1.2 (0.74) 0.101 -2.0(0.73) 0.007
Sleep Quality by Diary -0.3(0.16) 0.094 0.4(0.16) 0.008
RELIEF (F304)
MMRM-+MI* MMRM**
Endpoints LSMD (SE) p-value LSMD (SE) p-value
Pain by Diary* -0.4 (0.16) 0.010 -0.5 (0.16) 0.004
FIQR Symptom domain 4.3 (1.60) 0.007 5.6(1.60) | <0.001
FIQR Function domain -4.4(1.69) 0.003 5.2 (1.63) 0.001
PROMIS Sleep Disturbance -2.9(0.82) <0.001 -3.3(0.82) <0.001
PROMIS Fatigue -1.8 (0.76) 0.018 2.1{0.79) 0.007
Sleep Quality by Diary -0.6 (0.17) <0.001 -0.7(0.17) <0.001

FIQR = Fibromyalgia Impact Questionnaire-Revised; LSMD = least squares mean difference
[between TNX-102 SL and placebo); MMRM = mixed model repeated measures; MI =
multiple imputation; PROMIS = Patient-Reported Outcomes Measurement Information
System; SE = standard error

* MMRM with MI was the pre-specified primary analysis

*=MMRM without Ml was a pre-specified analysis

# Primary efficacy endpoint: change from baseline in the weekly average of daily diary pain

severity numerical rating scale scores T é) N Ix
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Chronic Overlapping Pain Conditions (COPC)
Believed to Result from Shared Brain Processes

* COPC is a set of disorders that co-aggregate; these disorders can include but are not
limited to'2;

OI71041¥0d SND

o —--

Temporomandibular disorder 1 g{ W\, * Endometriosis
» Fibromyalgia » Chronic tension-type headache
+ Irritable bowel syndrome ’( * Migraine headache

* Vulvodynia & n + Chronic lower back pain
+ CFS/ME? l
+ Interstitial cystitis/painful {
bladder syndrome l
s

« Similar central mechanisms play significant roles in all pain conditions, even those with
known peripheral contributions'2

"Maixner W, et al. J Pain. 2018;17(2 Suppl): T93-T107

Measley C, et al. hitp . chronicpainresearch. orgipubliclCPRA_WhitePaper_2015-FINAL-Digital pdf. Published May 2015, Accessed July 26, 2021, O

CFS/ME — chronic fatigue syndrome/myalgic encaphalomyelitis [ SR
© 2024 Tonix Pharmaceuticals Holding Corp

Central Sensitization (CS)
A Feature of Many Nociplastic Pain Syndromes

+ CSis caused by amplified
neural signaling in CNS pain
circuitg-3

OI0414¥0d SN2

= Patients with CS perceive
higher pain to a slightly noxious
stimuli than in non-CS
individuals (hyperalgesia)’

Hyperalgesia

\\J Central

Sensitization :
+ Severe CS can lead to E ; Normal Foin
hypersensitivity to stimuli that
are not typically painful

(allodynia)?

Pain Perception

+ CS varies in severity and is Allodynia_~"
observed in syndromes 7

i [ 13 ] >
including FM and ME/CFS e

'CFS/ME — chronic fatigue syndrome/myalgic encephalomyelitis 1

2FM - fibromyalgia 0

Nijs J, et al. Lancet. 2021,3(5):2383-2302. PHAKRMACEUTICALE
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Central Sensitization (CS)

Can Occur in a Range of Diseases and Conditions 9
w
Pegreeloffcentrallsensitization] 3
i A
Tension-type q
. headache (o)
Nontraumatic i
s ‘ : neck pain ‘ ‘ Migraine g
[ gl : Temparo-
Shouider pain — (3 ilci] y ( IModerates mandibular
— pper extremity dishrilans
tendinopathies ——|
Chronic low Traumatic
back pain neck pain
Visceral pain
Chronic
pelvic
pain
Rheumatoid
arthritis
Osteoarthritis. " Ehlers-Danlos

Lower limb

tendincpathies "

synerome
Pastcancer pain

3 Fibromvalgia

" Pediatric pain Chronic fatigue
| Persistent | syndrome
\ | postsurgical
— I ' pain

TOHNIX

Nijs J. et al, Lancel, 2021:3(5):e353-2382, PHARMACEUTICALE
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TNX-1500

Organ Transplant Rejection &

Autoimmune Disorders

NASDAQ: TNXP

Version P06026 December 3, 2024 (Doc 1542)

Cautionary Note on Forward-Looking Statements

Certain statements in this presentation regarding strategic plans, expectations and objectives for future operations
or results are “forward-locking statements” as defined by the Private Securities Litigation Reform Act of 1985.

These statements may be identified by the use of forward-looking words such as “anticipate,” “believe,” “forecast,”
“estimate” and “intend,” among others. These forward-locking statements are based on Tonix's current expectations
and actual results could differ materially. There are a number of factors that could cause actual events to differ
materially from those indicated by such forward-looking statements. These factors include, but are not limited to, the
risks related to failure to obtain FDA s or approvals and noncompliance with FDA regulations; delays and
uncertainties caused by the global COVID-19 pandemic; risks related to the timing and progress of clinical
development of our praduct candidates; our need for additional financing; uncertainties of patent protection and
litigation; uncertainties of government or third party payor reimbursement; limited research and development efforts
and dependence upon third parties; and substantial competition. As with any pharmaceutical under development,
there are significant risks in the development, regulatory approval and commercialization of new products. The
forward-locking 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-locking statement, except as required by law. Investors should read the risk factors set forth in the Annual
Report on Form 10-K for the year ended December 31, 2023, as filed with the Securities and Exchange Commission
(the “SEC”) on April 1, 2024, and periodic reperts and current reports filed with the SEC on or after the date thereof.
All of Tonix's forward-looking statements are expressly qualified by all such risk factors and other cautionary
statements.
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'Prevention of Allograft and Bone Marrow Transplant

Rejection
Status: Phase 1 study — clinical phase completed — final pharmacokinetic (PK)

TNX-1500*

Next Generation «-CD40 Ligand results pending
. *  Collaborations ongoing with Mass General Hospital on heart and kidney
(CD4OL) Ant|b0dy transplantation in non-human primates
Collaboration with Boston Children’s on bone marrow transplantation in
The CD40-CD40L pathway is a pivotal inmune system non-human primates

modulator and a well-established and promising Next Steps: Initiate Phase 2 study in Kidney Transplant Recipients

treatment target

Autoimmune Diseases

Differentiators: Expected to deliver efficacy without Status: Potential future indications include:

compromising safety Sjégren’s Syndrome, Systemic Lupus Erythematosus

These indications require large studies, but represent large target markets

First Gene_ratipn: Development halted due to thromboembolic SELECTIVELY MODIFIED
(TE) complications—blood clots—raced to Fc gamma receptor anti-CD40L AB
(FeyR)

Ruplizumab \ \
full Fab
Second Generation: Eliminated the FcyR TE complication but \

potency and half life was reduced, limiting utility

Mutated FoyR-
binding region
FeyR-modulated e
ke region = FeRn-binding
Third Generation (TNX-1500): Re-engineered to better region
modulate the binding of FcyR.
9 Y Contains the full ruplizumab Fab and
the engineered Fc region that modulates
FeyR-binding, while preserving FcRn function T(b N |X
*TNX-1500 has not been approved for any indication. P atents filed. PHARMACEUTICALS

hceuticals Holding Corp

TNX-1500 (anti-CD40L) for Organ Transplant

Six-month (+) data in Non-human primates

Two papers published in the August edition of the American Journal of
Transplantation

+ Lassiter, G, et al. (2023). TNX-1500, a crystallizable fragment—modified anti-
CD154 antibedy, prolongs nonhuman primate renal allograft survival. American
Journal of Transplantation. April 3, 2023. https://doi.org/10.1016/j.ajt.2023.03.022

*  Miura, S, et al. (2023) TNX-1500, a crystallizable fragment—modified anti-CD154
antibody, prolongs nonhuman primate cardiac allograft survival. American Journal Unlocking Pgsibilities ;
of Transplantation. April 8, 2023. https://doi.org/10.1016/].ajt.2023.03.025 for xenotranspiyptation e

Americcnngurnal of
TRANSPLANTATION

1$5u8 8+ AUGUST 2023

OIMo4d1d0d ADOTONNNNI

Prof. Tatsuo Kawai — kidney transplants
+  Senior author of “Lassiter et al.”

+ Reported data suggesting that mycophenoclate (MMF) may inhibit the ability of anti-
CD40L to prevent rejection and may lower the number of T-regulatory cells (T.s)

- - 8 E! NEW! Online rs'sﬂurrl:sz
Prof. Richard Pierson — heart transplants Y Al XenoBuletin BN
+  Senior author of “Miura et al.”

* Reported a statistically significant change in the ratio of T-effector (T) and T,
cells (Tyx/Treq) in was lower with “standard” dose TNX-1500 relative to low dose or
low dose TNX-1500 plus MMF

THE OFFICIAL JOURNAL OF

TONIX
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a-CD40L Headlines

« Sanofi recently published their Phase 2 data on their frexalimab in multiple sclerosis in the

the New England Journal of Medicine'

« Sanofi projects its Fc-modified humanized anti-CD40L mAb frexalimab will exceed €5 B

per year in peak sales?

« Like frexalimab, TNX-1500 is Fc-modified to reduce/eliminate the risk of thrombosis seen

with “first generation” anti-CD40L mAbs

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1832 FEBRUARY 15, 2024 [T

ABSTRACT

s a second-generation anti-CD40L monoclonal amivody being evahuated for the treat
ment of multiple sclerosis.

Inhibition of CD40L with Frexalimab in Multiple Sclerosis
o, Vermersch, C. Granziera, Y. M er, G. Cutter, O. Kalt Staikov, M. Dufek, 5. Saub Bajun Interpretation: Doses correspond approximate by (for
a 60 kg human) to ~20 mg/kg i.v. g 4 weeks, with a ~
30 mg/kg loading dose, or ~ 5 mg/kg s.c. g 2 weeks

M .
ngro, Conre Hoipk diet UniveriEs

with a ~ 10 mg loading dose.

Wermersch P, et al. M Engl J Med. 2024 Feb 15;390(7):589-600. doi: 10.1056/MEJM0a2309439. PMID: 38354138

2Dunn, A. Endpoints. December 7, 2023, “Sanofi CEQ Paul Hudson pitches 12 blockbusters in a bid to convince investors on boosting R&D spend”.https://endpts.comisanofird-day-

ceo-paul-hudsontouts-12-blockbusters-ups-rdspend/

© 2024 Tonix Pharmace uticals Holding Corp

“1200 myg of frexalimab administered intravenoushy
every 4 weeks (with an 1800-mg loading dose), 300
mg of frexalimab administered subcutaneously every
2 weeks (with a 600-mg loading dose), or the
matching placebos for each active treatment”

OI704L¥0d SND
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a-CD40L Headlines

* Mass General Hospital just transplanted
a genetically engineered pig kidney into a

The Bogton Globe

living human’
+ Boston Globe, March 21, 2024
+ Patient’s death announced May 11, 20242

* The patient is being treated with anti-
CD40L mAb tegoprubart from Eledon’

+ Some of the preclinical work was
performed with TNX-15007

* Mass General plans to perform allo
kidney transplants with TNX-1500 under
investigator-initiated IND

*Massachusetts General Hospital press release. March 21, 2024, “World's First Genetically Edited Pig Kidney
Transplant into Living Recipient Performed at Massachusetts General Hospital.” www. massqgeneral.org/news/press-
releasefworlds-first-genetically-edite d-pig-kidney-transplant-int o-living-recipient (accessed March 29, 2024)

2 Stoico, M. Boston Globe. May 11, 2023, “Mass Man who received first kidney transplant from genetically

In a first, Mass. General surgeons
transplant a pig kidney into a man

The patient is doing well, but many unknowns remain

Bl L Frepr G Sl Gy e 2 2004 Tl

. Liorardo V. Rl . cactar, o, Tatsen
s, dhrctor f the Lagormeds Cants for Chrical Trangise! Tolermecs, leflanf O Wirfved Wiliams._ sascists chef of S
DavEL SINF

Seventy years after gurgeons at Brigham & Women's Hospital performed the world's first
kidney transplant, doctors at its sister hospital, Massachusctts General, announced an

OI704L¥0d SND

engineered pig has died, family says"
*Anand, R.P., et al Nature. 622, 393—401 (2023). https://doi.org/10. 1038/ 541586-023-06594-4

© 2024 Tonix Pharmace uticals Holding Corp
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TNX-1500 Preclinical Data and Publications

Non-human Primate Kidney Allo-Transplantation
«  TNX-1500 monotherapy consistently prevents kidney transplant rejection with no thrombosis observed

«  April 2023 Publication: Lassiter, G., et al. (2023). TNX-1500, an Fc-modified Anti-CD154 Antibody, Prolongs Nonhuman Primate
Renal Allograft Survival. American Journal of Transplantation. www.sciencedirect.com/science/article/pii/S1600613523003714

Non-human Primate Heart Heterotopic Allo-Transplantation

»  TNX-1500 monotherapy consistently prevents heart transplant rejection. Similar activity to chimeric hu5¢8? during treatment
phase in prior studies

+ April 2023 Publication: Miura, S., et al. (2023) TNX-1500, an Fc-modified Anti-CD154 Antibody, Prolongs Nonhuman Primate
Cardiac Allograft Survival. American Journal of Transplantation. www.sciencedirect.com/science/article/pii/S1600613523003969

OIMo4d1d0d ADOTONNNNI

Non-Human Primate Kidney Xenograft Transplantation
+ TNX-1500 therapy is part of a regiment to prevent rejection in kidney xenograft transplants
— Anand, R.P, Layer, J.V,, Heja, D. et al. (2023). Design and testing of a humanized porcine donor for
xenotransplantation. Nature. https:/iwww.nature.com/articles/s41586-023-06594-4
— Kozlov, M. (2023). Monkey survives two years after gene-edited pig-kidney transplant. Nature.
https://www.nature.com/articles/d41586-023-03176-2
— Mohiuddin, M. (2023). Pig-to-primate organ transplants require genetic modifications of donor. Nature. .
https://www.nature.com/articles/d41586-023-02817-w
TONIX
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TNX-1500 («-CD40 Ligand)
Market Opportunity

OPPORTUNITY

Organ transplant Kidney Autoimmune Autoimmune:
rejection drugs transplants: Lupus: 1.5 M Disease
24 000/year/US? patients in US4

OIMo4d1d0d ADOTONNNNI

$4.7 billion' $5.54 billion? 1.87 billion® $149.4 billion®

'Global market as of 2018 (https: lwww biospace com/article/organ-transplant-rejection-medication s-market-drug-companies-fo cu s-on-improving-lon g-term-out come-of-new-drugsl)
*Wang, Jeffrey H. and Hart, Allyson. Kidney360 Movember 2021; 2(11) 1836-1839

*Global market as of 2020 (https: liwww. grandviewre search. comindustry-analy sisitransplantation-market)

*https:/fwww.lupus.org/resourcesilupus-facts-and-statistics

SGlobal market as of 2020 (hitps: ffiwww. globenewswire.cominews-release/2021/02/18/2177637/0/en GlobaFLupus-Therapeutics-M arket- s-Expected-to-Reach-USD-3-62-Billion-by-2028-

Fior-Markets.htmi) T (1) Ix
“Anticipated market size by 2025 (https: www. prnewswire. com/news-releases/the-global-autcimmune-dise ase-therapeutics-market-size-is-ex pecte d-to-reach-148-4-billion-by-2025-rising-
at-a-market-growth-of-4-34-cagr-during-the-fore cast-period-300902336.htmil) PHARMACEUTICALS
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About CD40L (Also Called CD154)

CDA40L is a transiently expressed T cell surface molecule and is also called CD154'4

— Predominantly expressed by T cells and interacts with CD40 on B cells and macrophages
Mediates T cell helper function’#

— Activates B cells for humoral (antibody-mediated) immune response

— Activates macrophages and dendiritic cells

OIMo4d1d0d ADOTONNNNI

— Provides T cell help to activated CD8+ T cells

X-linked hyper-lgM syndrome is caused by a defective CD40L gene5®

— Lack of T helper function with only IgM serum antibodies but no IgG or IgE because T cells are
required for B cell isotype switching

— If maintained on gamma globulin, patients are otherwise healthy

Member of the TNFa superfamily*

vV vV V¥V

— TNFa and RANKL are other family members and are drug targets for approved products

'Lederman S, et al. J Exp Med. 1992 175(4) 1094-1101 “Covey LR, et al. Mol Immunol 1994, 31(6):471-484
2Lederman S, etal. J imimunol. 1992 140(12):3847-3826.  SRamesh N, et al. Int immunol 1993,5(7):769-773 T o Ix
Lederman S, etal. J fmmunol. 1994, 152(5):2163-2171.  ®Callard RE, et al J immurtal 1994; 153(7) 3295-3306
PHARMACEUTICALS
© 2024 Tonix Pharmace uticals Holding Corp

Third-Generation a-CD40L

Engineered to Decrease Risk of Thrombosis =
=
L=
=
; (8]
First-generation Second-generation Third-generation 5
anti-CD40L mAbs anti-CD40L proteins anti-CD40L mAbs* 3
-
(o)
A
—
M
O
=
(8]
Ruplizumab Aglycosyl Dapirolizumab Lerolizumab  Dazodalibep TNX-1500
_ Ruplizumab _
Constant fragment (Fc) domain TNX-1500 is engineered to target
interacted with FcyRIIA (CD32A), Second-generation anti-CD40L proteins exhibited dramatically reduced CD40L therapeutically while reducing
which suggested a mechanism for binding to FcyRILA®® but had other issues, including decreased efficacy, FcyRIIA binding and thereby lowering
the increased risk of thrombosis.'2 shortened half-life, or engendering of anti-drug antibodies (ADAs).™2 the patential for thrombosis. ™

*Sanofi’s frexalimab (formerly SAR441344) and Eledon’s tegoprubart (formerly AT-1501) also are Fc modified

YInwald DP, et al. Circ Res. 2003,92(9):1041-1043.

2Robles-Carrillo L, et al. J imvmunol 2010, 185(3): 1577-1583.

38hock A, et al. Artiitis Res Ther. 2015,17(1):234.

“Xie JH, etal Jimmunol 2014 192(9):4083-4092 -
SFerrant JL, et al. int immunol. 2004;16(11):1583-1594.

SKarnell L et al. Sci Transi Med 2019;11(489). eaarg584. 1
"ClinicalTrials.gov identifier: NCT022723960. Updated July 16, 2019. Accessed June 1, 2021, hitpsi/iclinicaltrials. gov/ct 2/ show/rasults/ NCTO2272060% [ew=resutts T o Ix
"Waters J, Biocentury, October 26, (2018) o maCal T

“Compary data. © 2024 Tonix Pharmaceuticals Holding Corp




CDA40L is a Ligand for Both CD40 and CD11b

« Blocking interaction of CD40L
and CD11b enhances efficacy
of anti-CD40 treatment in
prolonging allograft survival

— Anti-CD40 antibodies
block CD40/CD40L
binding, but do not affect
CD11b/CD40L binding?!

Anti-cD40

‘%{ I

* Anti-CD40L antibodies may
offer the advantage of blocking

Activated CD4+ T cell

Activated Antigen
Presenting Cell

interaction with both CD40 and
CD11b

Actvated endothelial cell

'Liu D, ef al. Am. Transplant. 2020,202216-2225.

© 2024 Tonix Pharmace uticals Holding Corp
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IX

CD40L inhibition offers decreased risk of graft rejection and
increased survival vs CD40 inhibition’

* A meta-analysis of nonhuman
primate studies compared anti-CD40
and anti-CD40L treatments for the
prevention of renal transplant
rejection

— Both treatments increased
probability of rejection-free
survival compared to placebo

— Anti-CD40L treatment resulted
in a median survival of 352
days vs 131 days for anti-CD40
treatment (P=0.0001)

"Perrin 5, et al. Front immunol 2022,13 861471

1.00

0.75 4

0.50

Survival Probability

025 4

0.00 1

== Untreated
= Anti-CD40
== Anti-CD40L

0 100 200 300
Number at risk T
CD40L 40 32 21 15 11 9
CD40 24 16 5 2 0 0

Untr. 3@ 0 0 0 0 0

400 500 600 700

800 900 1000
5 2 1 0
0 0 0 0
0 0 0
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a-CD40L Treatment to Prevent Allograft Rejection

« Calcineurin inhibitors (CNIs), mainly Concept for Human-to-Human Allotransplantation2
tacrolimus, are the cormnerstone of

. . Kidney Allotransplant Heart Allotransplant
immunosuppressive therapy?2

« However, CNIs cause irreversible
and progressive deterioration of
kidney function in all types of solid
organ transplants®#

« Costimulation blockade (anti-CD40L
in particular) may be mare effective
at protecting allografts than CNIs5

OIMo4d1d0d ADOTONNNNI

Donor Recipient Recipient
(+ CD40L blockade) (+ CD40L blockade)

'Enderby C, et al. AmJ Manag Care. 2015:21(1 Suppl):s12-523
*Camilleri B, et al. Exp Clin Transplant. 2016;14(5).471-483.
*Maesens M, et al. Ciin J Am Soc Mepfirol. 2009;4(2):481-508. 1
“Mankivell BJ, et al. N Engl J Med. 2003;349(24):2326-2333. T O
SCooper DKC, et al. Blood Purif. 2018;45(1-3):254-259.
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Non-Human Primate Kidney Allo-Transplantation’
Dr. Tatsuo Kawai, Mass General Hospital

) TNX-1500 monotherapy consistently prevents kidney transplant rejection

— Superior to results with conventional triple drug immunosuppressive regimen?

) No thrombosis observed

— Thrombosis was observed with hu5c8 in prior studies

) April 2023 Publication:

— Lassiter, G., et al. (2023). TNX-1500, an Fe-modified Anti-CD 154 Antibody, Prolongs Nonhuman
Primate Renal Allograft Survival. American Journal of Transplantation.

OIMo4d1d0d ADOTONNNNI

TLassiter, G., etal (2023). TNX-1500, an Fc-modified Ant-CD154 Antibody, Prolongs Nonhuman Primate Renal Allograft Survival. American Journal of Transplantation. April 7,

2023.hitps:/idoi.orgM0. 1016/ ajt. 2023 03.022. www.sciencedirect. com/science/ article/piitS16006135230037 14 T (1) I x
“Tacrolimus, MMF and steroids PHARMACEUTICALS
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Non-Human Primate Heart Heterotopic Allo-Transplantation’
Dr. Richard Pierson, Mass General Hospital

) TNX-1500 monotherapy consistently prevents heart transplant rejection’
— Prolonged acceptance after cessation of therapy (in progress)

) Similar activity to chimeric hu5c82 during treatment phase in prior studies
— No apparent loss of effector function with Fc-modified TNX-1500 mAb

) April 2023 Publication: (

— Miura, S., et al. (2023) TNX-1500, an Fe-modified Anti-CD 154 Antibody, Prolongs Nonhuman Primate
Cardiac Allograft Survival. American Journal of Transplantation’ "

OIMo4d1d0d ADOTONNNNI

"Miura, 5., et al (2023) TNX-1500, an Fe-modified Ant-CD154 Antibody, Prolongs Nonhuman Primate Cardiac Allograft Survival. American Journal of Transplantation
April 7, 2023, hitpsidai org/10. 1016/} ait. 2023.02.025. www.science direct com science! article/piiS 1600613523002069 T (1) Ix
*Mouse-human IgG 1k chimeric anti-CO154

PHARMACEUTICALS
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Non-Human Primate Kidney Xenograft Transplantation
Dr. Tatsuo Kawai, Mass General Hospital

) TNX-1500 therapy is part of a regiment to prevent rejection in kidney xenograft transplants
— Prolonged acceptance

) October 11, 2023 - Publication and news coverage in Nature

— Anand, R.P, Layer, J.V,, Heja, D. ef al. Design and testing of a humanized porcine danor for
xenotransplantation. Nature 622, 393-401 (2023). https://doi.org/10.1038/s41586-023-06594-4
Design and testing of a humanized porcine donor for xenotransplantation | Nature'

OIMo4d1d0d ADOTONNNNI

- Kozlov, M. Oct 11, 2023 News: “Monkey survives two years after gene-edited pig-kidney transplant™ ',
Nature : Monkey survives for two years after gene-edited pig kidney transplant (nature.com)

— Mohiuddin, M. Oct 11, 2023 Nature. News and Views. “Pig-to-primate organ transplants require
genetic modifications of donor.” News and Views. :Pig-to-primate organ transplants require genetic
modifications of donor (nature.com)

‘In Table 1.1 see four TNX-1500 treated animals: M8220, M64.21, M12621. M5722 T (.1) N Ix

PHARMACEUTICALS
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Non-Human Primate Bone Marrow Transplantation
Dr. Leslie Kean', Boston Children’s Hospital/Dana Farber

) Studying TNX-1500 in combination with other drugs for preventing rejection and graft versus host
disease (GvHD) in bone marrow transplant?

— Hematopoietic Stem Cell Transplantation (HCT) from unrelated donors is a component of the treatment protocol for
several hematologic malignancies

— GvHD complicates treatment and limits the success of engraftment after HCT

— To be successful, the post-HCT indication requires prolonged engraftment.

OIMo4d1d0d ADOTONNNNI

— GvHD remains one of the most severe complications associated with HCT. For myeloablative MHC-haploidentical
HCT, the risk of GvHD is substantial, and with the most severe form of acute GvHD, as many as half of patients can
die from this disease. For these high-risk transplants, there is no fully effective GvHD prevention strategy.

— The primary objective of the preclinical research study is to study the activity of TNX-1500 administered
prophylactically to modify GvHD progression in animals after HCT to support an Investigational New Drug (IND)
application for human studies

) Prof. Kean is a leader in the field of NHP bone marrow transplants

— Unigue maodel of haplo-identical animals?®

The principal investigator is Leslie S. Kean M.D., Ph.D., Director, Stem Cell Transplantation Pragram, Division of Hematalogy/Oncology, Boston Children's Hospital,

Departmert of Pediatric Oncology, Dana-Farber Cancer Institute and Robert A. Stranahan Professar of Pediatrics, Harvard Medical School

“Tonix Press Release Dec 5, 2022 httpsifir tonixpharma com/news-eventsi press-releases/ detail 1353 tonix-pharmaceuticals-announ ce s-collaboration-with-bost on 1

“Tkachev V, et al. 2017. Sci Trans! Med9(408)-2azn3085. dai- 10.1126/scitranslmed.aan3085. PMID: 28931653 PMCID: PMC5681253, T O N Ix
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a-CD40L Beyond Allografts: Autoimmunity

« Autoimmune diseases are also characterized by immune system activity that attacks
“self,” which can damage various parts of the body'-2

+ First-generation anti-CD40L Abs showed evidence of efficacy in autoimmunity before trials
were halted due to thromboembolic events3

“Not an exhaustive list of all autoimmune

diseases or organ systems affected by Autoimmune Disease Ta rgets‘I 2,%

autoimmune disease

OIMo4d1d0d ADOTONNNNI

Joints and Spine Skin Nervous System Vasculature Bowel
- Ankylosing spondylitis + Psoriasis = Guillain-Barre syndrome = Vasculitis = Ulcerative colitis
- Rheumatoid arthritis + Multiple sclerosis - ITP + Crohn’s disease

Li P, et al. Front Pharmacol. 2017;8.460.
AWebMD. Accessed March 3, 2020 hitps:/fwww webmd com/a-to-z-quides/autoimmune-diseases T (1) Ix
TTocoian A, et al Lypus. 2015;24(10):1045-1056.
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Anti-CD40L for Systemic Lupus Erythematosus (SLE)

+ SLE is a chronic autoimmune condition

+ Notable anti-CD40L Monoclonal Antibodies in Development

- Historical anti-CD40L Monoclonal Antibodies studied?#

Immune system targets: Multiple systems, including the skin, joints, kidneys, heart, lungs,
brain, and blood vessels
Leads to end-organ damage: Affected organs including kidney disease
Course: Relapsing/remitting
Prevalence: Affects an estimated 1.5 million people in the United States
* More common in women

UCB and Biogen Joint Venture — Dapirolizumab pegol (pegylated Fab)
« Phase 3 Trial (NCT04294667)
+ Topline results reported at ACR 20241

Sanofi - Frexalimab, fk.a.SAR441344 (Fc-modified)
* Phase 2 Trial Currently Enrolling in SLE (NCT05039840)

"https/finvestors.biogen.com/news-release sinews-release-details/dapirolizumab-pe gol-phase-3-data-presente d-american-college 1
ZHuang W, et al. Arthriftis Rheum. 2002 46(6):1554-1562. T O

*Boumpas DT, et al. Arthritis Rheum. 2003 :48(3):719-727.

*Grammer AC, et al. J Clin Invest. 2003;112{10):1506-1520- © 2024 Tonix Pharmace uticals Holding Corp
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Anti-CD40L for Sjogren’s Syndrome

« Sjogren’s Syndrome (SjS) is a chronic autoimmune disorder

* Notable anti-CD40L Monoclonal Antibodies in Development

« Historical anti-CD40L Monoclonal Antibodies studied

Immune system targets: Moisture-producing glands (tear and salivary glands)

Leads to end-organ damage: Dryness in various parts of the body

Course: Relapsing/remitting

Prevalence: Affects an estimated 1 to 4 million people people in the United States
« Believed to be under-diagnosed

Amgen (formerly Horizon) — Dazodalibep

Two positive Phase 2 trials in Sjdgren’s Syndrome
» September 12, 20221
= January 18, 20232

Sanofi — Frexalimab, f.k.a.SAR441344 (Fc-modified)
* Program discontinued - (after NCT04572841)

' hittps:/wwa. blospace. comv article/releases/horiz on-therapetics-plc-announces-phase-2-triatevaluating-dar odalbep-for-the-treatment-of-sioe gren-s-syndrome-meets-primary-endpoint/ T (1)
2 hittps:/ ey, BUSIN esSwire comvnews/home/20230118005359/en/Horiz on-Therapet ics-ple-Announce s-Phase-2-TrisbEvaluating-Daz odalibe p-for-th e-Tre atme nt-0+-S1%C 3%B6aren %E 2%80%9 95~

Syndrome-M eets-Primary-Endpoint-in-the-Second-Study-Population-

© 2024 Tonix Pharmace uticals Holding Corp
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Anti-CD40L for Multiple Sclerosis (MS)

« Multiple Sclerosis (MS) is a chronic autoimmune condition
+ Immune system targets: Protective coating (myelin sheath) of nerve fibers
» Leads to end-organ damage: Neurological disorders from disrupted communication
between the brain and the rest of the body
« Course: Relapsing/remitting
« Prevalence: Affects an estimated 1.0 million people in the United States
« More common in women

OIMo4d1d0d ADOTONNNNI

+ Notable anti-CD40L Monoclonal Antibodies in Development
« Sanofi - Frexalimab, f k.a.SAR441344 (Fc-modified)

» Phase 2 Trial results in Relapsing MS reported in the NEJM (NCT04879628)12

« Historical anti-CD40L Monoclonal Antibodies studied3?

Tong, A April 25, 2024. Endpoints. “Sanofi spotlights early-stage cancer assets, counts on grandfather clause on Biosecure”
Aermersch P, et al. N Engl J Med. 2024 390(7):589-600. doi: 10.1056/NEJM0a2309439. PMID: 38354138
3Fadul CE, et al - Neurol Neuroimmunol Neurcinflamm 2021 8(6) 1096 doi- 10 1212/NXI 0000000000001096. PMID- 34654708; PMCID:

PMC8527364. T (1) N IX
‘Laman JD, et al. Science. 2024 385(6711):827-829. doi: 10.1126/science.ade6949. Epub 2024 Aug 22. PMID: 39172850,
PHARMACEUTICALS
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TNX-1500: Key Considerations

+ TNX-1500 may be used in large markets that are not currently well served
* There is a long history of use of monoclonal antibodies

+ Tonix has engineered a molecule with similar activity, but potentially better
tolerability than the previous humanized anti-CD40L mAb, ruplizumab

OIMo4d1d0d ADOTONNNNI

* Intellectual property is in place (composition of matter)

Key milestones:

> Phase 1 clinical phase completed

Autoimmune disorders — Planning INDs
| 2

TONIX
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TNX-1500 Phase 1 Enrollment and Dosing Completed

Cohort Number of Dose Level (IV)
Subjects

Cohort 1 6 (4 active, 2 3 mg/kg
placebo)

Cohort 2 10 (8 active, 2 10 mg/kg
placebo)

Cohort 3 10 (8 active, 2 30 mg/kg
placebo)

© 2024 Tonix Pharmace uticals Holding Corp
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TNX-1500 Strategy and Status

o Proposed Initial Indication: Prevention of Allograft Rejection

Status: Phase 1 enroliment and dosing complete
+ Collaborations ongoing with Mass General Hospital on heart and kidney transplantation in non-human primates
+ Collaberation with Boston Children’s on bone marrow transplantation in non-human primates

Next Steps: Initiate Phase 2 study in Kidney Transplant Recipients

OIMo4d1d0d ADOTONNNNI

o Second Indication: Hematopoietic Cell Transplant (Bone Marrow Transplant)
+ Potential to reduce GvHD

o Third Indication (and beyond): Autoimmune Diseases (e.g., Multiple Sclerosis, Sjogen’s
Syndrome, Systemic Lupus Erythematosus)

+ These indications require large studies, but represent large target markets

TONIX

- PHARMACEUTICALS
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TNFa Superfamily Members Are Targeted by mAbs

- CD40L is a member of the Tumor Necrosis Factor (TNFa) Superfamily?

- Other TNFa Superfamily members have proven to be effective targets for antagonist
(blocking) mAbs?

anti-TNFa mAbs for the treatment of certain autoimmune conditions
» infliximab (Remicade®)
+ adalimumab (Humira®)

TNFa antagonist receptor fusion protein
» etanercept (Enbrel®)

anti-RANKL (CD254) mAb for the treatment of osteoporosis, treatment-induced bone
loss, metastases to bone, and giant cell tumor of bone

» denosumab (Prolia® or Xgeva®)

OIMo4d1d0d ADOTONNNNI

No mAb against CD40L has been licensed anywhere in the world

'Cavey, LR, et al. Mol immunol. 31:471-484. 1994 PMID: 7514269
“Remicade® and Simponi® are trademarks of Janssen; Humira® is a trademark of AbbVie, Cimzia®is a trademark of UCB; Enbrel® is 3 trademark of Amgen; and Proli® and X geva® are 1
trademarks of Amgen. T 0 Ix
PHARMACEUTICALS
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Recent mAb Transactions

#

2020 2021
October March - April

2022
March

2023
April - October

>T>>TT>>

Momenta acquired by Kymab acquired by Sanofi for $1.1B2

Juhns::n & Johnson for + mAb anti-Ox40L for the treatment of

$6.58 autoimmune disease

* Nipocalimab (M281)isa
clinically validated anti-
FcRn antibody with a rare
pediatric disease
designation fromthe US .
FDA

o« 00

Sanofi and IGM Biosciences
announce collaboration deal
that could surpass $6B*

+ The two companies will partner
[ on immunoglobulin M (gh)

antibody agonists against three
Viela Bio acquired by Horizon for $3B°

cancer targets and three
UPLIZNA® (inebilizumab-cdon) is an immunology/inflammation
anti-CD19 (B-cell-depleting) antibody

—r )

Horizon acquired by Amgen for
$27 8BF - Lead Drugs:

+ Krystexxa® (pegloticase) - Gout
+ Tepezza® (teprotumumab) mAb
anti-lGF-1R — Grave's Disease
Dazodalibep (tn03 fusion
protein} Anti-CD40L - Sjogren's
Syndrome

OIMo4d1d0d ADOTONNNNI

targets
approved for the treatment of
neuromyelitis optica spectrum disorder
(NMOSD), which is a rare and severe

+ J&J called nipocalimab “a
pipeline in a product”

Merck announces plan to

- autoimmune disease acquire Prometheus for
« VIB4920 anti-CD40L is Viela's second $10.88°
program » TwomAbs targeting TNF
V. family members TL1A

(PRA-023) and CD30L
(PRA-052) forthe
treatment of inflammatory
bowel disease and other
autoimmune conditions

'Johnson & Johnson. October 1, 2020, Accessed June 3, 2021. hitps:/fwww.jnj com/johnson-johnson-completes-
acquisition-of-momenta-pharmaceuticals-inc

25anofi. April 9, 2021. “Sanofi completes Kymab acquisition. www.sanofi com/en/media-room/press-

r 2021/2021-04-09-05-00-00-2207173.

IHarizon. March 15, 2021. “Haorizon Therapeutics plc completes acquisition of Viela Bio, Inc
hitps:firhorizontherapeutics.com/news-releases/news-release-detailsthorizon-therapeutics-ple-completes-
acouisition-visla-bio-inc

p

“BioSpace. March 29, 2022 Accessed March 29, 2022. hitps)www.biospace. convarticle/sanofi-and- igm partner- ' BioSpace. October 4, 2023. “Sanofi, Teva Ink Potential $1.58 Deal Aimed at
Blockbuster IBD Drug’. hitps./fwww.biospace. comvarticle/sanofi-teval

Sanofi and Teva to co-develop

anti-TL1A in $1.5B deal”

+ Anti-TL1A mAb for inflammatory
bowel disease

SApril 16, 2023, Merck. “Merck strengthens immunology
pipeline with acquisition of Prometheus Biosciences™
www.merck convnews/merck-strengthens-immun ology-
ipeline-with-acquisition-of-prometheus-biosciences-inc
“Endpoints Mews. October 8, 2023. "“Amgen closes 8288
Horizon acquisition a month after FTC battle ended.”
hitps:/fendpts comibreaking-amaen-seals-28b-horizon-
acquistion-a-month-after-ftc-battle-ende df

TONIX

on-oncology-and-immunalogy-in-deakwort h-more-than-G-billion/
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Selected Other a-CD40L Monoclonal Antibodies in Development

Sanofi — Multiple Sclerosis (MS), Systemic Lupus Erythematosus (SLE)
«  Sjogren’s Syndrome (SjS) (NCT04572841) program discontinued!
*  Phase 2 Trial in Relapsing MS reported in the NEJM (NCT04879628)2
* Phase 2 Trial Currently Enralling in SLE (NCT05039840)
+  Frexalimab, T k.a SAR441344 (Fcmodified)
P Eledon — Kidney Transplant
+  Phase 2 Trial Completed in ALS (NCT04322149)

&

+  Phase 1/2 Trial Completed Enrollment in Kidney Transplant (NCT05027906) — used in MGH Xeno-transplant of kidney to living human

+  Tegoprubart, f k.a. AT-1501 {Fc-modified)

UCB - Biogen Joint Venture — Systemic Lupus Erythematosus (SLE)

| + Phase 3 Trial (NCT04294667)

Topline results reported at ACR 2024+

+  Dapirolizumab pegol (pegylated Fab)

' Amgen (formerly Horizon) — Sjogren's Syndrome (SjS)
+  Two Positive Phase 2 studies reported®®

+ Dazodalibep (tn03 fusion protein)

OIMo4d1d0d ADOTONNNNI

'Tong, A April 25, 2024. Endpoints. “Sanof spotlights early-stage “hitps: ce.com/article/releases/horizon-therapeutics-ple-; hase-2-trial-evaluating-d ibep-or-the-treatment-oLsioegren-
cancer assets, counts on grandfather clause on Biosecure”™ t=orimar i

“Vermersch P, et al. N Engl J Med. 2024 Feb 15;390(7)585-800. Shitps: i ire cominewa/home/20230118005358/en/Horizon-Th ttics-ple- es Phase 2.7 rial£ valuating Dazodalibep-fo
*https:/ifinance. yahoo comp the-T reatment-o£.3{%C 3%BBaren%E 2%80%99s Syndmome ests Primary-F ndpoint-in-th ond-Study-Populati

enrollment-phase-110000886.htm|
*hitpsifinvestors.biogen.com/nevs-releases/inevs-release-

details'dapiroli b-pego-ph dat; ican-college
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mAbs Represent 5 of Top 10 Products by 2024 Projected Sales 5
=
+ Over 100 mAbs have been approved by the US FDA, and significant growth potential remains’ g
+ The global menecclonal antibodies market size was estimated at $238 B in 20232 E
TOP 10 DRUGS WORLDWIDE BASED ON 2024 PROJECTED SALES:? 3
2. Ozempic g
3. Dupixent  anti-IL.-4 mAb E
4. Eliquis
5. Biktarvy
6. Darzalex  anti-CD38 mAb
7. Opdivo  anti-PD-1 mAb
8. Comirnaty
9. Gardasil
10. Skyrizi  anti-IL-23 mAb >
BioSpace Warch 2. 2024 Acsess March 7, 2024, (1w biosaats conyat lhslozsegmanockiaratiibodas indusi s-isine agdh) TONIX
“Mate] Mikulic. Statista. Jan 5, 2024. Accessed March 7, 2024, (hitps:/Awww.statista conystatistics/9735 23 op-drugs-by-y ear-on-y ear-sales-increasel) PHARMACEUTICALS
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TNX-1500 («a-CD40L mAb): Prophylaxis of Transplant Rejection
Potential Treatment for Autoimmune Conditions

Targeted as a first-line monotherapy for autoimmunity and add-on therapy for preventing
organ transplant rejection

* Distinct mechanism of action (MOA)—TNX-1500 blocks T cell helper function
Phase 1 New molecular entity, biologic

Candidate = US Patient Protection and Affordable Care Act provides 12 years of exclusivity for
biologics

OIMo4d1d0d ADOTONNNNI

Patent applications directed to composition of matter
« Expected patent protection through 2039

Clinical evidence for anti-CD40L mAbs in the treatment of systemic lupus
Significant erythematosus (SLE), Sjogren’s Syndrome (SjS), multiple sclerosis, allogeneic kidney
Unmet Need transplant and bone marrow transplant

« Several studies have shown anti-CD40L to be active in the treatment of human SLE™4,
SjS%&, and transplant rejection”®

Thitps:/finvestors biogen cominews-releases/news-release-details/dapirolizumab-pegokphase-3-data-presented-american-college
2Huang W, et al. Arthritis Rheum 2002, 46(6).1554-1562.
*Boumpas DT, et al Arthritis Rieum 2003, 48(3).719-727.

-
“Grammer AC, et al. J Clin Irvest. 2003 112(10):1506-1520-

Shitps:/fir. horiz ontherapeutics cominews-rele ases/news-rele ase-det sils/horiz on-th erapeutics-ple-announces-phase-2-triakevaluating 1
Shittps:/fir.horizontherapeutics. cominews-releases/news-rele ase-det sils/horiz on-therapeutics-plc-announces-phase-2-friakevaluating-0 T O Ix
“Kawai T, et al. Naf Med 2000;6(2):114.

“Koyamal, et al. Transplantation. 2004, 77(3).460-462 PR M A CRATHC LS
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