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Item 7.01 Regulation FD Disclosure.

Tonix Pharmaceuticals Holding Corp. (the “Company”) updated its investor presentations, which are used to conduct meetings with
investors, stockholders and analysts and at investor conferences, and which the Company intends to place on its website, which may

contain nonpublic information. Copies of the investor presentations are filed as Exhibits 99.01, 99.02 and 99.03, and incorporated by
reference in, this report.
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. Corporate Presentation by the Company for November 2018 (Long Form)
. Corporate Presentation by the Company for November 2018 (Short Form)
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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: November 1, 2018 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, substantial competition; 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 risks related to failure to obtain
U.S. Food and Drug Administration clearances or approvals and noncompliance with its regulations. 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 te 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, 2017, as filed with the Securities and Exchange Commission (the "SEC") on March 9, 2018,
and pericdic reports filed with the SEC on or after the date thereof. All of Tonix's forward-looking statements
are expressly gualified by all such risk factors and other cautionary statements.

2018 Tonix Pharmaceuticals Holding Corp.




@} Tonix Pharmaceuticals

Who we are:
+ A clinical stage pharmaceutical company dedicated to developing innovative
treatments for patients and making meaningful contributions to society

What we do:

+ Target therapeutics with high need for improvement
= Conditions with no or ineffective treatments
= Significant patient seaments not well served by existing therapies
- Develop innovative treatment options with possibility to be a *game changer”
— Sdientifically unigue and innovative
— Supported by strong scientific rationale
- Confirmed by clinical evidence and published literature
= Utilize proven regulatory pathway and established clinical endpoint
= Built on a foundation of proprietary Intellectual property

2018 Tonix Pharmaceuticals Holding Corp.




(b Tonix Development Highlights

TNX-601% - Pre-IND candidate for daytime treatment for PTSD
» MNonclinical development ongoing
TNX-8015 - Smallpox-preventing vaccine candidate

» Efficacy demonstrated in mouse model
+ cGMP process development underway

Pipeline

Tonmya has been conditionally acoepted by the U.S, FD& as the proposed trade name for THX-102 S0 (cyclobenzaprine HCl sublingual tablets) for FTSD, THX-102 S0 is an
investigational new drug and has not been approved for any indication.

2 FA Breakthrough Therapy Type B Clinical Guidance Mecting (October 2%, 2018)

3 IMD- Investigational New Drog Application
F Tiamephing oxalate

A Bynithesized lve horsepon vines

£ 2018 Tonix Pharmaceuticals Halding Carp.




W

(¢) Lead Program: TNX-102 SL - Product Concept /

5

Sleep disturbances are associated with a constellation of disorders
» Considered co-morbid or a key symptom in these disorders
+ Believed to have a role in the onset, progression and severity of these disorders

The focus of TNX-102 SL development is both unique and innovative
» Testing the therapeutic benefit of sleep (‘sleep quality’)
— Restorative sleep..in contrast to time spent sleeping ('sleep quantity”’)
+ Targeting clinical conditions for which improved sleep guality may have a
therapeutic benefit
— Reduction in disease-specific symptoms, with sleep improvement as a secondary endpoint

onix Pharmaceuticals Holding Corp.




(1) Candidates in Development

Indication/
Pipeline Product Description Preclinical /Phase 1 /Phase 2 /Phase 3 /MDAL/BLAZ / Market

Bedtime Treatment
for PTSD
Cyclobenzaprine HCI
sublingual tablets

Tonmya

New Phase 3 study to start 102019

Bedtime Treatment for
i ke N e Bl Agitation in Alzheimer's

Cyclebenzaprine HC
sublingual tablets

Fast Track Phase 2/3 ready program

Daytime Treatment Movel polymorph and salt discovered and characterized;

TNX-601 for PTSD Preliminary human PK and safety data? from selected
Tianeptine oxalate gral formulation expacted 2H2019
formuisten |
Smallpox- Horsepox virus synthesized and
TNX-801 preventing vaccine demonstrated protective vaccine

activity in mice

Live horsepex virus (HPXV)
vaccine from cell culture

All programs owned outright with no royalties or other obligations due

LMD Mew Druag Application; 2BLA -Blologic Licensing Application; 2non-IND study
) 2018 Tonix Pharmaceuticals Helding Corp.




(1) Tonmya for the Treatment of PTSD

Breakthrough Therapy (BT) designation from the FDA
+ Expedited development and accelerated approval are expected
One Phase 2 study completed and one Phase 3 study stopped early due to inadequate separation from
placebo (unblinded interim analysis of ~50% participants)
«  Both studies were accepted by the FDA as potential pivotal efficacy studies in military-related PTSD if successful
+ Mo safety or tolerability concerns
+  Phase 2 study (P201) formed the basis of BT designation
«  Phase 3 study (P301) provided evidence of effectiveness as early as 4 weeks after treatment but diminished over time due ta
high placebo response
- Retrospective analysis showed Tonmya response in subgroup with trauma =9 years from screening
- Both studies can be used as supportive evidence of efficacy and safety for Tonmya MDA submission
FDA feedback and guidance on new Phase 3 trial received in October?
Patent protection through 2034 in U.S.2
«  Compaosition of matter patent for transmucosal delivery of cyclobenzaprine
Novel mechanism targets sleep quality
+  Memory processing during sleep is irnE;:urtant to recovery from PTSD

! FO& Breakthrough Therapy Type B Clinical Guidance Meeting October 29, 2018; 10,5, Patent Mo. 9,636,408 for eutectic proprietary Protectic™
Tarrmulation

@ 2018 Tonix Pharmaceuticals Halding Corp.




Breakthrough Therapy Designation

FDA granted Tonmya Breakthrough Therapy designation -
reported December 19, 2016

« PTSD is a serious condition

» Tonmya has potential advantages over existing therapies in military-related PTSD

Benefits of Breakthrough Therapy designation
+ Eligibility for priority review of the NDA within & months instead of 10-12 months
+ Option to submit completed portions of the NDA for rolling review

= An organizational commitment involving FDA's senior managers to accelerate the
development and approval process, an opportunity to compress development time

onix Pharmaceuticals Holding Corp.




I No Recognized Abuse Potential in Clinical StudiV

g

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

Tonmya NDA can be filed without drug abuse and
dependency assessment studies

+ Discussed at March 9, 2017 Initial Cross-disciplinary Breakthrough
Meeting with the FDA

Tonix Pharmaceuticals Holding Corp.




TNX-102 SL Intellectual Property - U.S. Protection
until 2034

10

Composition of matter (eutectic) : Protection expected to 2034

+ United States Patent and Trademark Office (USPTO) issued U.5. Patent No. 9,636,408 in May 2017
and U.5. Patent No. 8,956,188 in May 2018

+ Japanese Patent Office (JPO) issued Japanese Patent No. 6310542 in March 2018
« New Zealand Intellectual Property Office (NZIPQ) issued New Zealand Patent No. 6831152 in May 2017
+ 37 patent applications pending (2 allowed (US and South Africa))

Pharmacokinetics (PK) : Protection expected to 2033
« JPO issued Japanese Patent No. 6259452 in December 2017
*» NZIPO issued Mew Zealand Patent MNo. 631144 in March 2017

+ Taiwanese Intellectual Property Office issued Taiwanese Patent No. I590820 in July 2017
= 21 patent applications pending (1 allowed (Australia))

Method of use for active ingredient cyclobenzaprine : Protection expected to 2030

» European Patent Office issued European Patent No. 2 501 234B1 in September 2017 (validated in 38
countries). Opposition filed in June 2018

+ USPTO issued U.S. Patent 9,918,948 in March 2018
« 2 patent applications pending

onix Pharmaceuticals Holding Corp.




TNX-102 SL: Sublingual Formulation is
Designed for Bedtime Administration /
11

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

+  Avpids first-pass metabolism

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

CBP undergoes extensive first-pass hepatic metabolism when orally
ingested
+  Active major metabolite, norCBP!
+ Long half-life (~72 hours)
+ Less selective for target receptors (5-HT,, «y-adrenergic, histamine H,)
+ More selective for norepinephrine transporter

TNX-102 SL 505(b)(2) NDA approval can rely on the safety of the
reference listed drug (AMRIX®)2

L Daugherty et al., Abstract 728, Society of Biological Psychiatry 70th Annual Scientific Convention, May 14-16, 2015, Toronte Ontario, Canada
? FDA Breakthrough Therapy Type B Clinical Guidance Meeting {October 29, .2018]| ;
ZO0LE TC x Pharmacauticals Holdi




Mixture Stabilizes Sublingual Tablet Formulation

° o° .ﬁ"
Cyclobenzaprine-HCI °.°° 00' 5$f f o I:r:‘.:l::!i:l:h:""T
S A WALy A

o 0
e e ™
TECHNCOLOGY
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(1) Proprietary Cyclobenzaprine Hydrochloride eq?
12

Base particle Hase particle
(K HPO, (KHPO.)

o°‘oE°‘o°° case ?

Cyclobenzaprine °°. (K HPO,)

free base

Pure CEP-HCI interacts with base
and tablet disintegrates

Eutectic formulation protects CEP-HCI
fram base and makes stable tablet with
rapid absorption properties

LS, Patent issued May 2, 2017
£ 2018 Tonix Pharmaceuticals Holding Corp.




Tonmya: Novel Mechanism Targets Sleep Qualit

|
“ for Recovery from PTSD /
13

PTSD is a disorder of recovery
+ Most people exposed to extreme trauma recover over a few weeks

« In PTSD, recovery process impeded due to insufficient sleep-dependent memory
processing

Memory processing is essential to recovery

* Vulnerability to memory intrusions and trauma triggers remains if no consolidation
of new learning (extinction)

Tonmya targets sleep quality!

+ The active ingredient in Tonmya, cyclobenzaprine, interacts with receptors that
regulate sleep quality: strongly binds and potently blocks 5-HT;,, uy-adrenergic
and histamine H, receptors, permissive to sleep-dependent recovery processes

! Daugherty ot al., Abstract 728, Seccty of Biological Psychiatry 70th Annwal Scientific Convention, May 14-106, 2015, Toronto Ontario, Canada

onix Pharmaceuticals Holding €




Treatment of PTSD:

(1) Proposed Mechanism of Action of Tonmya in the
The Effects of Nocturnal Neuroreceptor Blockade on Sleep

Cyclobenzaprine is a functional antagonist at serotonergic 5-HT., receptors, noradrenergic o,
receptors, and histaminergic H, receptors

- Ry
Histaminergic projections _— f i - -
- 3 -4
:rsgredmse tuberomammillary _ : \‘h_ e —— Inhisition of
| .y projections from the —s SRl S LT
] dorsal raphe nuclei 1 Slowewave slepp
r-{‘. — NREM spindles
( - - — REM P=wiawves
Inhibition of o ~ . T
H; receptors: B —r e
T MREM projections from

L Wakefulness

the locus coeruleus

Inhibition of
oy réceptors:

The overall proposed effects of Tonmya on sleep leads
to increased sleep-dependent consolidation of
extinction memories, facilitating recovery from FTSD

REM, rapid eye movement; NREM, non-rapid eve movement; e M.
Pevaaves, ponto-geniculo-occipitel waves =1 20LE Tonle Pharmaceuticals Helding Corp.
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Proposed Mechanism of Action of Tonmya in the

Treatment of PTSD:
Focus on Nocturnal 5-HT,, Receptor Blockade in REM

« Generally, serotonin (5-HT) activity promotes the awake state and inhibits REM sleep;
whereas once in REM sleep, the 5-HT systemn is normally guiescent

» Extinction learning is critical to recovery from trauma, and such new learning is
consolidated (moving from labile short term to established long term memaory) during
particular stages of sleepl.?

* Recent rodent research shows how particular brain wave patterns during REM sleep,
known as “P-waves” are critical to extinction consolidation?

+ 5-HT activation of pontine brainstem region richly expressing 5-HT,, receptors inhibits
P-wave generation during REM*

+ MNocturnal blockage of 5-HT-, receptors may restore extinction consolidation by
inhibition of errant 5-HT stimulation during REM (see model in next 2 slides)

1. Paca-Schett, et al. Binlagy of Mood & Anxisty Disorders. 2015;35(3):1-18,

2. Straus el al. Biol Peyeh: CHML 2007, 3(2):123-129,

3.Data S, et al, 7 Mewrosel, 2013330100561 -4565,

4. Datta 5, et al, Sieep, 2003:2605):513-520. 2018 Tonix Pharmaceuticals Holding Corp.
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Serotonergic Neuroreceptor Activity

,iL, Fear Extinction Memory Consolidation: The
(¢) Proposed Role of P-Waves, REM Sleep, and

*

1+ Serotonergic activity
narmally Inhibits P-wave
release during REM sleep?
+ This is thought to be done
primarily through activity
at 5-HT,, receptors® =

./ pons\

Serotonergic of phasic waves . .
projections from the called pontine This b|UC|'(EI_C|E may lead to
dorsal raphe nuclei or Powaves better quality of REM sleep

Site of release

P-wave activity is
highest right before

i i
1, Lim AS, et al, Sheen, 2007 30 7823827, and du rng REM SIEep

Increased P-wave activity
during REM sleep is critical for
fear extinction memory
consolidation in rats?

By blocking 5-HT,, receptors,
cyclobenzaprine may sustain
P-wawve activity during REM
sleep

with increased fear extinction
consolidation in individuals
with PTSD, facilitating

2, Batta 5, et al, Sleep, 2003;26(51:512-520, recovery

3 Tamas K, Gyorgy B, Effect of S-HT2AS2B 20 raceptor aganists and antagonists an sleep and waking i [abaratary animals and
hurars, In: Manti M, Pandi-Perarmal SR, Jacobs BL, Nult R1, eds. Seratenin and sleep: Malecular, functianal, and clinical P-waves, panto-geniculo-occipital waves; REM,
aspacts, Basel, Switzerland: Birkhausar Basal; 20048, i rapld eya mavemeant

4, Datta 5, et al, 7 Meuross), 20013533010 4551 -4565, 2018 Tonix Pharmaceuticals Holding Corp.
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Overview of Posttraumatic Stress Disorder (PTSD)

PSTD is a chronic disabling disorder in response to experiencing traumatic event(s)

Symptoms of PTSD fall into four clusters:
1. Intrusion (aversive memories, nightmares, flashbacks)
2. Avoidance (avoiding persons, places or situations)
3. Mood/cognitions {memory block, emotional numbing, detachment from others)

4. Hyperarousal (anxiety, agitation & sleep disturbance)

Diagnosis, symptom severity, as well as treatment effect, is determined by CAPS-5%
» Recognized as the standard for rating PTSD severity in clinical trials

= Takes into account all four symptom clusters
+ Higher Total CAPS-5 score reflects more severe PTSD symptoms

* Clinician-administered PTSD scale for Diagnostic Statistical Manual version 5 {DSM-5)

onix Pharmaceuticals Holding Corp.
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Impact of PTSD on People /
18

Consequences:

» Impaired daily function and substantial interference with work and social
interactions

« Reckless or destructive behavior
* Increased health care utilization and greater medical morbidity

PTSD as a risk factor for:
+ Depression
= Alcohol or substance abuse
« Absenteeism/unemployment
» Homelessness
« Violent acts
» Suicidal thoughts and suicide

Tonix Pharmaceuticals Holding Corp.
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\rﬂ‘ PTSD: U.S. Prevalence and Index Traumas

PTSD is a chronic response to traumatic event(s)
+ A majority of people will experience a traumatic event at some point in their lifetime?
+ 20% of women and 8% of men in the U.S. who experience significant trauma develop PTSD!
Adult Civilians:
» Lifetime prevalence: 6.1% (14.4 million adults in the U.5.)?
« Persistent - =1/3 fail to recover, even after several years following the trauma?

« Twelve month prevalence: 5. 4.7% (11 million adults)?
EU 2.3% (~10.0 million adults)?

Most commeon forms of trauma?
» Witnessing someone being badly injured or killed
+ Natural disaster
+ Life-threatening accident
= Sexual or physical assault
! Kessler et al., Arch Gen Psychiatry 1965; 52:104%

2 (zoldstein et al., 2016
*Tha Europesn Union Market Potential for 3 Maw PTSD Drug. Frapared for Tonix Pharmaceuticals by Procela Consultants Lid, September 2016

2018 Tonix Pharmaceuticals Holding Corp.
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1 PTSD Prevalence and Market Characteristics

20

Prevalent Population (U.S.)
~11 million2
{civilians plus veterans)

Mot diagnosed

with PTSD
(~9.2 millian)
| but some
\ receiving
treatment?

L Goldstein et al., 2016 (civilians)

| Recelve Fx

495,500

Mo Rz

123,200

Receive Rx

872,000

Mo R
288,000

Diagnosed population

Large population (~1.8 million)

Majority receive drug treatment
Civilians: ~759%:3
Veterans: ~80%*

~620k Veterans
Diagnosed

in Veterans
Administration
(Vﬁ)l,d

~1.2 millien
Civilians
Diagnosed?

2 Weterans: VA/DOD Clinical Practice Guidelines for the Managements of FTSD and Acute Stress Disorder, 2017, page 15 (619,493 vets diagnosed with PTSD in WA for 2016)
TIMS Consulting, Marker Sizing & Treatment Dynamics: Fost-Traumatic Stress Disorder (PTS0) Fatients”, 2016
A Bemardy &t al., 2002 (B0% of veterans diagnosed with FTSD had at least ane medication from the Clinical Practice Guidelings)

£ 2018 Tonix Pharmaceuticals Holding Corp.




(1) What Drug Classes are Used to Treat PTSD?

21

Market highly fragmented, with benzodiazepines widely prescribed (but not indicated)?
« Multiple medications per patient {or "Polypharmacy”) is the norm
+  Approximately 55% of patients receive a benzodiazepine, and 53% receive a selective serotonin
reuptake inhibitor (SSRI)
+ S5SRIs are the only FDA-approved drug class

Estimated PTSD Market Volume (Civilian Population Only) ~14.1 million TRx*2

Tricyclic Antidepressants
Adrenergic Agents -

Mon-benzodiazeping
———— All Dthers

Hypnotics

Benzodiazepines

2.845 M TRx

Serotenin and nerepinephring
reuptake inhibiters {SNRIS)

Other Antidepressants — — —

55RIs

2.839 M TRx

Atypical Antipsychotics —

* TR = Total prescriptions Anticonvulsants/Mood Stabilizers —

Ly Dol Clinical Practice Guideline for the Management of Post-Traumatic Stress, Version 2, 2010
+IMS Consulting, Market Sizing & Treatrment Dyngmics: "Post-Tréumabic Stress Disarder (PTS0) Patients”, 2016
£ 2018 Tonix Pharmaceuticals Holding Corp.
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PTSD: Not Well-Served by Approved Treatments /

FDA-approved SSRIs, paroxetine and sertraline, are indicated as a
treatment for PTSD

« Meither drug has shown efficacy in military-related PTSD

« Majority of male PTSD patients unresponsive or intolerant to current treatments

+ Side effects relating to sexual dysfunction (particularly in males), sleep and weight
gain are commaonly reported

Characteristics of an ideal drug therapy that would be compatible
and complementary with behavioral therapy
« Lack of retrograde amnesia (e.g., unlike off-label use of benzodiazepines and non-
benzodiazepines)
+ Lack of interference on sleep (e.g., unlike approved S5RIs)
Tonmya is being investigated in both military and civilian PTSD and
is expected to be indicated as a “treatment for PTSD"”




(1) Why Initially Targeted Military-Related PTSD?

Military-related PTSD not well-served by existing FDA-approved therapies

No clear treatment response observed in U.S. military population

L)

+ Inconsistent treatment response observed in males

Important tolerability issues with SSRIs in this population

* Friedman et al., 1 Clin Psychiakry 2007; 68:711

* Zoloft Package [nsert, August, 2014

* Paxil Package Insert, June, 2014 e . ) _

1 Fava et al., Bsychother Psychosom 84:72-81, 2015 £ 2018 Tonix Pharmaceuticals Holding Corp.
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(1) Prevalence of PTSD Among Civilians and Veterans

24

~ 3 - N

4.7% 19-319% >19%
General population? Vietnam veterans? Irag/Afghanistan?
hop AN P y,

-

11 million American adults affected*®
Qd Women more likely to develop than ment

OO Susceptibility may run in families!

tGokdstein et al., 2016; “MNorrs, PTS0 Res Quar, 2013; Sdnalysis of VA Health Care Utilization among Qperation Enduring Freedom, Qperation Traql Froedorm, and Oparation
New Dawn Veterans, fram 1st Qtr FY 2002 throwgh 2nd Qtr FY 2015, Washington, DC; amaong 1.9M separated OEF/OIFOND veberans, 1.2M have cbtained Wi healthcare;
G35k evaluated by VA with possible mental disorder, and 372k diagnosed with FTSD; * Goldstein et al,, 2016; *Veterans: VA/DOD Clinical Practice Guidelines for the

Managements of FTSD and Acute Stress Disorder, 2017, page 15

£ 2018 Tonix Pharmaceuticals Holding Corp.




1 Growing Economic and Social Burden
to Care for Veterans with PTSD A

Health care costs associated with PTSD for OEF/OIF/OND veterans:
Direct costs Indirect costs

$3,000-5,000 $2-3 billion
per patient per year for estimated yearly cost
OEF/OIF Veterans? to Soclety?

~ 1.9M Veterans

out of 2.7M ' : Families, social care
Service members deployed : agencles, schools,
between 10/1/2001 and employens, welfare system?

3/31/20153

LR Report 20125 2 Tanielan, fmvisitle Wounds of War, 2005; * Analysis of 14 Health Care Uhilization among Opevation Enduring Freedom, Operation fragi Fregdam, amd
Cperation New Dawn Veterans, from 1st Qtr FY 2002 throwgh 2nd Qer FY 2015, Washington, DC; OEF/OIFAOND, Operations Enduring Freedom, Iragi Freedom and Mew Dawn.

£ 2018 Tonix Pharmaceuticals Halding Carp.




(1) Phase 2 P201/AtEase! Study in Military-Related P?
26

« Randomized, double-blind, placebo-
Placebo at bedtime once-daily controlled trial in military-related PTSD

- Efficacy analysis from 231" patients; 24
U.S. clinical sites

Tonmya at bedtime once-daily

+ Enrolled patients with baseline

2.8 mg N= 90" CAPS-52 = 29
= Primary Efficacy Analysis:
Tonmya at bedtime once-daily + Difference in CAPS-5 score change from
I fiE baseline between Tonmya 2.8 mg and
5B mai2xig, 8 mg) N= 49" placebo at Week 12

+ Key Secondary Measures:;
+  PROMIS Sleep Disturbance, CGI-I, SDS

————12 weeks o KL 12-week open-label extension

LClinicalTrials.gov [dentifier: NCTO2277704
CAPS-5 = Clinician-Administered FTSD Scale for DSM-5
‘Modified intent-be-treat

£ 2018 Tonix Pharmaceuticals Halding Carp.




P201/AtEase Study /
27

P201 was a large adequate well-controlled Phase 2 study in military-
related PTSD

* Primary endpoint (Week 12 CAPS-5) did not separate from placebo for TNX-102
SL2.8mg

» No safety or tolerability issue discovered

« Retrospective analyses showed TNX-102 SL 5.6 mg had a strong signal of
treatment effect at Week 12 CAPS-5 (P=0.053) and CGI-I (P=0.041) scores

« Retrospective analyses suggested CAPS-5 = 33 enrollment criteria for Phase 3

Tonix Pharmaceuticals Holding Corp.




1 P201/AtEase Study - Summary of Primary and
O Secondary Analyses (Week 12)

Assessment Domain Analysis p-Values
2.8 mg (N=90) 5.6 mg (N=49)
CAPS-5 Total MMREM (PFrimary Analysis) 0,255~ 0.053
Tokal MMRM with Multiple Imputation 0.211 0.031*
Total MMREM w/ Hybrid LOCF/BOCF 0.172 0.037*
Total ANCOVA 0.090 0.038*
CAPS-5 clusters/items Arousal & Reactivity cluster {(E} |MMRM 0.141 0.048*
Sleep item (E&) MMREM 0.185 0.010*
Exaggerated Startle item (E4)  [MMREM 0.336 0.015*
CGI-I Responders Logistic Regression 0.240 | 0.041*
PGIC Mean score MMEM 0.075 0,035*
Sheehan Disability Scale |Work/school item MMRM 0.123 0.050*
Sacialfleisure item MMRM 0.198 0.031*

BOCF, baseline ebservatien carried forward; CGI-1, Clinical Glabal Impression - Imprevement scale; LOCF, last observation carried forward;
MMREM, mized model repeated measures; PGIC, Patient Global Impression of Change
~Primary analysis p-value not significant comparing Tonmya 2,8 mg versus placebe
+
p=0.05

£ 2018 Tonix Pharmaceuticals Holding Corp.




1 P301/HONOR! Study —-Evidence of Efficacy at Week 4
Discontinued Due to High Placebo Response at Week 12

29

General study characteristics:
Randomized, double-blind, placebo-controlled, adaptive
design, planned 550 military-related PTSD participants with
baseline CAPS-52 = 33 in approximately 40 U.5. sites

Tonmya once-daily at bedtime
5.6 mg (2 x 2.8 mg tablets) N= 125*

FPlacebo once-daily at bedtime

LClinlcalTrials.gov [dentifiar: NCTO3062540
!CAPS-3 = Clinician-Administered PTSD Scale for D5M-3
*Modified intent-to-treat

£ 20018 Tonix Pharma

Primary endpoint CAPS-52;

» Mean change from baseline at Week 12 (Tonmya 5.6 mg
vs., placebo)

Unblinded interim analysis at 274
randomized participants (mITT" N= 252)

+ Study stopped based on a pre-specified study continuation
threshold at Week 12

+ Participants discontinued in HONOR or 12-week open-label
extension (OLE) studies can enroll in the 40-week OLE study

== 12-week and/or 40-week open-label extension studies

ceuticals Holding Corp.




(1) P301/HONOR Study- Primary Analysis in mITT

30

Population

Weak 4 |
LS pean (SE) | 2r041ez) | -anzile2) | 27.541.73) | 147 (L.73] | -3.6{1.51)
53 C1 [27.8,34.2) | (-14.4,-83.0) | {24.1,3008) | {-18.1,-11.4) | {-6.5,-0.5)
fa-walue 0,019
Week 8 |
LS Maan [SE) | 29.4{1.76) -12.8 [1.7E|} 27.6{1.BE) -14.5 [1.858] | -LB{LT7)
D5 CI [25.9.32.8) (-16.3,-9.4}) {24.0,31.3) {-18.F,-10.9) | [-5.2,1.7]
p-walue 0,321
wWook 12 |
LS Mean [SE)| 28.0(L.80) |-14.32 (180} | 27.0(1.80)  -15.32[1.90] |-1.0{1.88)
854 Ci (24.531.5) |{-17.7-10.7) | {22.3,30.8) | (-18.9,-114) | (-4.7.2.7)
prvalue 0,602

MIMRM with Mulliple Imputation

In P301 study both TNX-102 SL and placebo-treated groups improved but the greater
improvement on TNX-102 SL compared with placebo diminished over time
« TNX-102 SL did not separate from placebo at primary endpoint

LS Mean [SE) = Least Squares Fean {Standard Errar)
I = Cosfiglenca Interval

MCFE = Mean Change From Baseline
£ 2018 Tonix Pharmaceuticals Holding Corp.




P301/HONOR Study Stopped After Interim Analysis
e (July 2013) /
31

P301 was a large adequate well-controlled Phase 3 study in military-
related PTSD

« Separation on primary endpeint at Week 12 did not cross pre-specified study
continuation threshold at Week 12 (p=0.602)

» No safety or tolerability issue discovered

« Retrospective analyses showed Week 4 CAPS-5 (P=0.019) and CGI-I (P=0.015)
scores in Tonmya group had a strong signal of treatment effect

P301 dataset is complex and rich

- Retrospective analyses presented at Military Health System Research Symposium
(MHSRS) in Kissimmee, FL on August 22, 2018

= Results discussed with the FDA! and helped to design the new Phase 3 study with
high probability of success

'FOA Breakthrough Therapy Type B Clinical Guidance Meeting (October 28, 2018)

Tonix Pharmaoaeuticals Holding Corp.




1 Differences Between P201/AtEase and
O P301/HONOR Studies Design

MNo. of US Sites Randomizing = 1 24 43

No. of Treatment Arms 3 2
Baseline Entry CAPS-5 Threshold 229 233
Range of Includable Ages, years 18-65 18-75
Depression Rating Scale Employed MADRS BOI-1I
Minimum Time Since No TFT 1 month 3 months
Primary Endpoint Analytic Method MMEM MIMRM with MI
No. of In-Clinic Study Visits 9 5

MNo. of CAPS-5 Administrations 6 5

Key Secondary Endpoints CGl-I, SDS, FROMIS 5D CaGl-1, sDs

Phase 2 and 3 studies were very similar - both studied military related

PTSD at multiple sites in the US
« CAPS-5 = 33 entry criteria used in Phase 3

BOI-I1= Beck Deprassion Inventory-11; CEI-1=Clinical Glebal Imprassion - Improvament; MI= multiple imputation; MMRM=mixed model repeated measures;
MADRS=Mantgomerny-Asberg Depression Rating Scale; PROMIS SD=Patient-Reported Outcames Measurement Information System - Sleep Disturbance;
505=Eheehan Disability Scale; TFT=trauma-focused therapy

£ 2018 Tonix Pharmaceuticals Holding Corp.




1 P201/AtEase and P301/HONOR Demographics
and Characteristics

P201 P301

Females, % 6.50% 6. 705 8,206 13.40% B.00%
Age, yrs. [S0) axn 34.5 34.8 355 3549
Body Mass Index, kgfm® 289 29.0 29.0 29.3 2949
Employment {current], % CETH 61.2% 67.3% 63.0% E5.2%
Unable to work due te PTSD, % 0.5% 11.1% 14.3% 12.6% 16.8%
Active Duty/Reservists/\eterans, No. | 8/4/79 9/5/71 5/7/27 17/0/110 | 2/0/116
Time since trauma, mean years 71 73 6.2 9.2 9.2
Time since trauma, median years 7.0 7.2 6.0 o3 9.5
Combat index trauma, % B0.4% 2565 93.8% T7.2% B3.2%
Mumber of deployments 2.2 23 R 3.0 2.6
Baseline CAPS-5 Scores 39.5 39.5 39.3 424 42.0
Baseline BDI-II Scores M & N& 23.0 256
Baseline MADRS Scores 17.3 17 .6 16.1 A A

The striking difference between P201 and P301 was time since trauma
» Phase 2 P201 study recruited many participants from the surge in Iraq who were
mostly <9 years since trauma

£ 2018 Tonix Pharmaceuticals Holding Corp.




Retrospective Comparison of Time Since Trauma in
P201/AtEase versus P301/HONOR (Tonmya 5.6/
34

mg Groups)

==P201 THX 5.6mg =——=P30LTHK 5.6 mg
= =gGroup Median = =Group Median

i

&

&

]
1
1
1
1
1
L]

Percentage of Patients in Treatment Arm

o N & @ o=

] 1
1 i
1 1
1 1
L] i
1 1
1] 1
0 1 2 3 4 S5 & 7 B % 1o 11 12 13 14 15 16 17
Years Since Traumatic Event

P301 study was initiated approximately two years later than Phase 2 P201
= The median time since trauma in Phase 3 was 9.5 years compared to the median time
since trauma in Phase 2 of 6.0 years for TNX-102 SL 5.6 mg treated groups

Tonix Pharmaceuticals Holding Corp.




;iL\ Primary Outcome (CAPS-5) in Phase 3 (mITT) and
=/ <9 Years Time Since Trauma (TST) Subgroups /
35

P301 modified intent to treat (mITT) population PEOLTST £0 yrs

wen wea ws Wk 12 Wi vk Wik w1
0 s
5 —=— gk |H=13T) —a— THE- 108 61 5 46 rag (W= 135) al —=—Plemsa [Hebl s THELOZ A 5.6 mg (H=EL)
41 =
£ ool ~50% mITT Population % 1
F £ X atf =
13 g B
= ﬁ B .l —
g — E
£ —_— ; a1 T
e a ¥
1k + 3 .+ T
|
ST |
.
-
*p=0.015%, THX-1L2E 5L 5.6 mg group v, phaceba, using
mixed model repeated measures (MMRH] with multele *#pa0,004, Fp=0.023,
mputaticn (ML) P lL05T, THX-102 5L

5.6 mg group v placeba,
using MMAM with MI
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|[ PTSD Treatment Response to Tonmya in Phase 2 and

' Phase 3 Studies: Retrospective Analyses of P201 Entry CAPS-5
- 233 and P301 =9 Years Since Trauma Subgroups ”

Wb LT wed ik 1%

Change in CAPS-5 over the
course of 12 weeks treatment

e Flamaa (T — THIRE L5 g o]

P201 Baseline CAPS-5 =233

¥ (majority TST! <9 yr)
CAPS-5 is a structured interview P01, "pEDLT, THE-102 5L 5.5
. . - — - mg group v. placebo, using mixed
assessing PTSD severity 2 {————___ e e
» Required primary endpoint for - }
PTSD drug approval
Decrease in PTSD severity in ’ o e ey, 1501 TST S0 yr
P_hase 3 subg roup =9 years i i TN eL S g
since trauma is similar to 3 N S FiRceDa, wing MHH W M1
Phase 2 subgroup with i |
baseline CAPS-5 = 33 Jo s . ;
b

Time since trauma, AMajority of P201 participants were =9 pears since trauma and ~80% of P201 parpicipants and alf of P30 participants werg =33 CAPS-5 at haseling
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Sustained Remission in Phase 2 and Phase 3 Studies:

@} Retrospective Analyses of P201 Entry CAPS-5 =233 and P301 EV
37

=" Since Trauma Subgroups

Remission is a clinical state
that is essentially

- P201 P301
asvmptomatl C {Subgroup 233 CAPS-5 Basaline) (Subgroup 28 Years Since Trauma)
i BFacebo 2]*1'6 £ WPlacsbo
5 WTNK 5.6 mg _ S L EINSEmg *
In order to confirm remission: = i o 18.0%
» Determined rates of participants % . 3
who met remission status at . -
both Week 8 and Week 12 a a
.E 5.2% ‘E 5.0%
C mE D m
Rate of remission in =9 years L ® =

= = = Remizshon {CAPS-5 <11] at Weels § & 12 Ramissian [CAPS-5<11) &t Weaks 8 & 12
:E:ﬁ?ﬂf’r?;g.ﬂasg{i?lgpcxpga‘g lb"ls P00, Odds Ratio 460 [953%01 1.27, 16,66 *Pa000, Oolds Aatio 4.00 {95% 01 1.06, 15,28
33 group in P201!?

"Majority of 201 parbicipants were £ 9 pears since fravma and ~50% of P201 participants and all of P30T participants were = 33 CARS-5 at baseline
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Sustained Remission in P201/AtEase Study Retrospective
Analyses of Phase 2 Subgroups with and without Oral AE's/
38

(ON/OT/NT)

Oral numbness (ON), oral
tingling (OT) and noticeable
taste (NT) are local
administration site reactions
that are potentially unblinding

* Subgroups with and without
ON/OT/NT were studied in
participants who met remission
status at both Week 8 and Week
12

Similar rates of remission were
observed in participants in
P201 with and without oral
AE's
* Unblinding was unlikely to
account for treatment effect

Percent in Sustained Remission

25%

2%

15%

10%

P201 AtEase Study
ONfOT/NT+
WPlacebo

BTHYSEmg 15.0%

] I

Remission [CAPS.5 <11} ot Weeks 88 17

2018 Tonix Pharmacedticals Hele

Parcent in Sustained Remission

P201 AtEase Study
ON/OT/NT-
5% Ilr If ¥
BFlacebo I14%

- BTHE 5.6 mg

10%, 8.7

. .
%

Remisskon (CAPS-5<11) st Weeks 8 & 13
*P=0.10, Do Raties 167 |96 D102, £.71)




1 Tonmya Dose-Effect in Military-Related PTSD?

3I0% - . -
PTSD Symptoms (CAPS-5 Score) Remission
mPlacebo (N=77)
Wil Wh 2 W d WEE WEE Wk 10 Wk 12 25% 5 % aBTonmya 2.8 mg (N=70)
] = 21.10% aTanmya 5.6 mg (N=38)
——Flaceha —=—Tonmya L8 mg ——Tonmya 5.6 mg =] 2094
o -
- &
£ E 1s5% o
= 0 u
z 4
S E 10%
e 7 t
4 5%
E =~ [ | 7.2 E
] points E
5 0%
b l Weeks 8 & 12
L
30 Remission = Loss of Diagnasls and CARS-5 < 11
S op=i, Y op=i 025, Toamya 5.6 graup with placeba, HMEM with muliple Asterisk and hashmark reprosent pairwise comparisons bebween
imputation (MK *pe0018, Temya 2.8 mg graup with placaba, MARK with ML Tanmya and Placeba; *p=0.03, Odds Ratle 3.00 (0,85, 10.18)

*pe=i02, Dods Ratia 4.60 (1.27, 16.24); lagistic regressian

'Phase * P01/ &M se study; Retrospective analysis of Tonmya 5.6 mg on CAPS-5 =33 [high-moderate) subgroup, Primary analysis of P201/AtEase was on Tonmya
2.8 mg in participants with entry CAPS-5 229, moderate PTSD severity,

OLE Tonix Pharmaceuticals Halding




Retrospective Analysis of Treatment Response in
1 <9 & >9 Years since Trauma in P301/HONOR
Study A

Time Since Index Trauma = 9 Years  Time Since Index Trauma = 9 Years

Week 4
LS Mean | 342 -TE | 273 | -147 | 6.9 | 321  -%.3 | 307 | -1L7 | -24
pevalue 0.004 0.300
Week 8 |
LS Mean | 324 -96 | 272 |-148 | -52 | 315  -108 | 313 | -111 | 02
p-value 0.069 0.940
Week 12 |
LS Mean | 332 -BE | 273 | -147( 59 | 283 | -141 | 201 | -123 | 1.8
p-value 0.039 0.509

MMRM with Multiple Imputation

The =9 years since trauma group in P301 replicated results from P201
+ Retrospective analysis of P201 showed Tonmya 5.6 mg treatment group difference over
placebo of 5.0 points (MMRM with MI, p = 0.031)

LS Mean = Least Squares Mean
MCFR = Mean Change From Baseline £ 20018 Tonix Pharmaceuticals Holding Corp.




Retrospective Analyses of =9 Years Since Trauma
1 Subgroup on Key Secondary Endpoints in
P301/HONOR Study

P301 mITT P301 =9 Year Subgroup

PROMIS SD|MMRM

Key secondary endpoints showed strong treatment effects
+  CGI-I, PGIC and PROMIS SD were pre-specified secondary analyses
«  Supports CAPS-5 results and similar to Phase 2 P201 Study results

CGl-I=Clinical Global [mpressions - Improvement scale

PEIC, Patient Glabel Imprassien of Changs scale

PROMIS SD=Palient-Reparted Culcerne Measures Information Systern Sleep Disturbance
SOS=Sheshan Disabdity Scale

LSMD = Lesasl Squanas Maan Differenios

£ 2018 Tonix Pharmaceuticals Halding Carp.
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Adverse Events (AEs) in P201/AtEase and
P301/HONOR Studies

Systemic Adverse Events*"

Somnolence B.4% 11.8% 16.0% 9.0% 15.7%
Dry mouth 10.6% 4.3% 16.0%
Headache 4.3% 5.4% 12.0%
Insomnia 85% 7.5% 6.0%
Sedation 1.1% 2.2% 12.0%
Hypoaesthesia oral 2.1% 38.7% 36.0% 1.5% 37.3%
Paraesthesia oral 3.2% 16.1% 4.0% 0.7% 9.7%
Glossodynia 1.1% 3.2% 6.0%
Product Taste Abnormal 3.0% 11.9%

“only adverse events (AEs) are listad that are at a rate of = 5% in any TH¥-treated aroup
*no valuas in @ row for either study means the AE in the active group(s) in that study was at a rate of <5%

No serious and unexpected AEs in P201 or P301

Systemic AEs comparable between studies and also consistent with those described in

approved cyclobenzaprine product labeling
Similar severity and incidence of oral hypoesthesia (oral numbness)

£ 2018 Tonix Pharmaceuticals Holding Corp.

42




1 Time Since Trauma - Review of Published Studies

Published studies of prazosin Time Since Trauma
suggested effects in military-PTSD "

prior to 9 years g e g T
+ Loss of treatment effect >9 years 2 1 s O l"”""“’" |
Paroxetine and sertraline studies SRS
supporting FDA approval were | pa
conducted on PTSD > 9 years | ; =
» 55RIs have a benefit long after Ea =
3 b
rouma H =
i B o | mwaw ]
‘Martenyi et al. 3 Che Pspofvatry 2002632195206, 2
Friedman et al. J Clio Peychisbry 2007;63:711-720. | P )
IRaskind et al. NEW 20148;378:507-517.
ARasking st al, Am ] F-".cprm'.m-r 2313;170: 1003-1010. m ,J‘E
S AERARIARR R AL
"Brady at al. JAMA 2000;283: 1837-1044. e il "
IMarshall et al, Arm J Pepcfiatry 2001, 158:1982- 1968,
Escitaesdtalopram

TTucker et al, J Chin Peypchistry 2001, 62: BE0-068,
£ 2018 Tonix Pharmaceuticals Halding Carp.




Time Since Trauma - Remitting and Persistent
() Phases of PTSD

Time Since Trauma

Kessler et al! studied

re_mlssmn in PTSD with and _ 5535 \ oo ]
without therapy H %Eﬁ: H_\_
= Identified remitting and s R N . WSSO R
. ,_§ E F trespandents wha KEVER saught prodessional trsatesnt)
persistent phase of PTSD - A P e e i
with transition at 2 i N
'r:l o ¥ 2 F 4 5 6 T B ¥ oMWW OB F W OB OWK T OE W I

approximately 6 years post Tt Sica s Cfeas)

b o i 1 B BT T4 ey W 1 TR TR

trauma
« Supported by other studies?t

Motdal Supparted
By the Literaturs

; |

‘Resghar e al, Arch Gan Popchiiny 1995;52:1048-1060. ) b | L R A A A e’ I
tArmenta et al. BMC Peychiatry 2018; 16:46, g ok S sl-iriiu:\or':l]m ('?mlslf L R
‘Galatzer-Levy ot al, FLOS OWE 201 3;6:e7 0064,

AParkonig et al, Ao ? Peychiatry 2005, 162:1320-1327, “Hok dvw s

SSantiago et al, PLOS ONE 2013131250236,

“Davidson & Connor, EuC Neurapsrcheaharmacal Z00 1 11SUpE3 NS 14E-5 149, 2018 Tonix Pharmaceuticals Helding Corp




Summary of Clinical Experience with Tonmya/
TNX-102 SL in PTSD /
45

Median time since trauma (TST) in TNX-102 SL 5.6 mg group in the P301/HONOR study
(9.5 years) was longer than P201/AtEase study (6 years)

« Both studied military-related PTSD

« Time has passed since the surge in Iraq
In retrospective analysis, the = 9 year subgroup of P301 study had similar results as
the P201 study (primary and secondary)

+ TST is important in placebo-controlled clinical study

= Potential enrichment in = 9 years TST subgroup for treatment responders
The = 9 year subgroup of P301 may be enriched for *Remitting Phase” of PTSD14

- Expect remitting phase of PTSD is more amenable to drug studies
Results from retrospective analyses lead to improved Phase 3 study design

Hessler ot al. Arch Gen Papchiotry 19595, 52: 1048- 1060,

Fhrmenta et al. GO Paychighrye 20018:18:48_

“Galatzer-Lewy et al. ALOS ONE 2813;3:2 70084,

“Perkonigg et al. Am F Pepchizbne 2006;162:1330-1327. 2018 Tonix Pharmaceuticals Haoldi Com.




1 New Phase 3 P302 Study - To Start 1Q 2019
Civilian and Military-Related PTSD, <9 Years Time since Tvz/
46

General study characteristics: Primary endpoint CAPS-5%;

+  Randomized, double-blind, placebo-controlled study with  * Mean change from baseline at Week 4 (Tonmya 5.6 mg vs,
baseline CAPS-51 = 33 in all U.S. sites placeba)
Enrollment restricted to study participants with PTSD whao

experienced an index trauma = 9 years from the date of I(ev Semndarv endpoints include:
screening

CAPS-5 mean change from baseline at Week 12 (Tonmya 5.6

Tonmya once-daily at bedtime mg vs. placebo)
5.6 mg (2 % 2.8 mg tablets)

Potential pivotal efficacy study to support
Placebo once-daily at bedtime NDA approval

"""" 12-week open-label extension study
Primary endpoint CAPS-51 at Week 4

LCAPS-5 = Clinician-Adminisbered PTSD Scale for DSM-5 £1 2018 Tonix Pharmaceuticals Holding Corp.




(*) commercialization Options /
47

Tonix is exploring a variety of options to commercialize TNX-102 SL,
including commercializing on our own or partnering all or some
indications in specific regions of the world

Tonix has participated in numerous partnering meetings

Commercial Considerations:
* Primary physician audience is well defined: psychiatrists (~30,000 in
u.s.

» Small specialty sales force sufficient for coverage

* Primary market research with psychiatrists indicate strong interest in new
therapeutic options

Tonix Pharmaceuticals Holding Corp.




l TNX-102 SL - Multi-Functional Mechanism Involves
“ Antagonism at 3 Neuronal Receptors /
48

Active ingredient, cyclobenzaprine, interacts with 3 receptors

« Antagonist at 5-HT,, receptors
» Similar activity to trazodone and Nuplazid® (pimivanserin)
« Antagonist at o,-adrenergic receptor
= Similar activity to prazosin
« Antagonist at histamine H; receptors
» Similar activity to Benadryl® (diphenhydramine) and hydroxyzine

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 Holding Corp.




(1) Cyclobenzaprine Effects on Nerve Cell Signaling

49

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

Untreated » Effects of TNX-102

B seratomin B Moreginepheine G Cyclobenzaprine

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

£ 2018 Tonix Pharmaceuticals Halding Carp.




é

Comparison of Tonmya with Drugs Used
Off-Label in PTSD

Trazodone (disordered sleep), prazosin (night terrors)
Trazodone inhibits serotonin SHT,, receptors and serotonin
reuptake (SARI)

Prazosin blocks norepinephrine o, receptors
Tonmya

Trazodone

Prazosin

B orctonin él-,'ﬂkl(}q_ﬂzﬂ'h’irjr B rorepnepheine

B Trazodore
AR - Seratonin Becepdor Antaganise & feuptate Inhibitor (Stehi 50, ONE Spectruis, 200914558

£ 2018 Tonix Pharmaceuticals Halding Carp.
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| ™Y

') Opportunities to Expand to Other Indications

B 51

Role of sleep disturbance more established in common psychiatric and neurological/pain disorders

+ Recognized as a core symptom of many of these disorders

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

. . -
Psychiatric Disorders N ([ Psychiatric Symptoms of Chronic Pain States
Neurological Disorders
+ Stress Disorders (PTSD) -+ Agitation in Alzheimer’s » Chronic wide-spread pain
« Mood Disorders + Psychosis in Parkinson'’s, (fibromyalgia)
» Anxiety Disorders Alzheimer’s and other = Dstecarthritis
" /\__ dementias y 9 4

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

+ Homeostatic role of sleep quality in several disorders

2018 Tonix Pharmaceuticals Holding Corp.




/|y TNX-102 SL - Bedtime Treatment for Multiple

"/ Potential Indications /
52

Management of Fibromyalgia (FM) - chronic pain condition

« TNX-102 SL studied at low dose (2.8 mg) - half the dose being developed
for PTSD - did not separate from placebo on primary endpoint, average
pain improvement (responder analysis)

+ Retrospective analysis showed average pain improvement (secondary

endpoint) after 12 weeks of treatment showed statistical significance (P<
0.05, MMRM)

* Low dose TNX-102 SL (2.8 mg) showed an improvement in sleep quality in
Phase 2 and Phase 3 FM trials

« Efficacy of TNX-102 SL 5.6 mg in FM can be studied in a potential pivotal
study to support product registration
Agitation in Alzheimer’s Disease
+ Fast Track designation granted July 2018

« Phase 2/ potential pivotal efficacy study protocol received FDA comments
in October 2018

onix Pharmaceuticals Holding Corp




| What is Agitation in Alzheimer’s Disease? /
53

Agitation is one of the most distressing and debilitating of the
behavioral complications of Alzheimer’s disease

» Includes emotional lability, restlessness, irritability and aggression?

Link between disturbed sleep and agitation in Alzheimer’'si-3
+ Agitation is commonly diurnal ("*sundowning™)

Prevalence

+ Agitation is likely to affect more than half of the 5.3 million Americans who
currently suffer from moderate to severe Alzheimer’s disease, and this
number is expected to nearly triple by 20504

IRose, K.et al. (2015). American Journal of Alzheimer's Disease & Other Dementias, 30:78

IShih, Y. H., et al. (2017). Journal of the American Medical Directors Association, 18, 396,

Canevelli, M, et al_ (2016). Frontiers in meadicineg, 3.

iThe Alzheimer's Association, 2017 Alzheimer's Dissase Facts and Figures: hittps:/feww.alz, orgffacts/

onix Pharmaceuticals Holding €
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(%) Consequences of Agitation in Alzheimer's Diseasy
54

Outcomes

« Agitation is associated with significant poor outcomes for Alzheimer’s
patients and challenges for their caregivers

Common reason for institutionalization

+ Development of agitation, or its worsening, is one of the most common
reasons for patients having to transition from lower- to higher levels of
care (nursing homes and other long-term care settings)!

Cost

« The presence of agitation nearly doubles the cost of caring for patients
with Alzheimer’s disease, and agitation is estimated to account for more
than 12% of the healthcare and societal cost of Alzheimer's disease, which

is currently estimated to be $256 Billion for the year 2017 in the United
States?

IThe Alzheimer’s Association, 2017 Alzheimer's Disease Facts and Figures: https:/fwww.alz.org/facts/

Tonix Pharmaceuticals Holding Corp.




Agitation in Alzheimer’s Disease - Additional
Indication Being Developed for TNX-102 SL /
55

FDA designated Fast Track development program

Significant unmet need
« No FDA approved drugs for the treatment of agitation in Alzheimer’s

Mechanism of improving sleep quality
« Sleep disturbance is a significant and common symptoms in Alzheimer’s

Pharmacological advantages outweigh potential concerns of
using TNX-102 SL in treating agitation in Alzheimer’s disease

» Blocks 3 receptors, not just one (e.g., 5-HT,,)




TNX-102 SL for Agitation in Alzheimer’s -
Regulatory Status and Registration Strategy /
56

FDA confirmed no additional study is needed prior to IND
submission

+ Pre-IND meeting established open dialogue with the FDA on pivotal clinical study
design and efficacy endpoints to support product registration

Proposed Phase 2 IND study can potentially serve as a pivotal
efficacy study to support NDA approval
+ FDA comments on final protocol received October 2018

Registration Strategy of TNX-102 SL for agitation in Alzheimer’s
disease

« Efficacy Supplement (sNDA1l) may be leveraged from the PTSD/FM development
program and supported by Initial NDA approval for PTSD/FM

ISupplamantal New Crug Application
Tonix Pharmaceuticals Holding Corp.




ﬂ Scientific Rationale for Developing TNX-102 SL for Agitation
./ in Alzheimer's Disease

Connection between Sleep Disturbance and Agitation
« Agitation in Alzheimer’s Disease is associated with sleep disturbance!.?
+ Evidence that improving sleep could improve agitation?

Supported by Potential Mechanism of Action
+ TNX-102 is a multifunctional agent including antagonism of 5-HT,,,
ety-adrenergic and histamine H, receptors
» Certain 5-HT,, antagonists have shown clinical efficacy against
agitation in dementia including trazodone*5, and mirtazapine®
+ The a,-adrenergic antagonist prazosin has shown efficacy in the
treatment of agitation in dementia?
+ The histamine H, antagonist hydroxyzine had historical use in treating
agitation in dementia®
iBachmen, D, and Rabins, P, Anny Rev Mad, 2006;57:499,
Rose, K et al, Am ] Alzheimers Dis Other Demen, 2015 30{1):78.
IFigueine MG Sleap Med. 2004 15(12):1554-564.
4Lebert F. et al. Dement Geratr Cogn Disord, 2004:17(4):3556.
S5ulzer DL et al.fon 1 Geriatr Pay . 1987 5(1):60.
“Cakir 5. et el., Neu 2008 4(5):963,

"Wang, LY et al., Am 1 ak bry. 2008 17(9):744
#ettel E. Am Pract Dig Treat 195'.-‘ Stll'.]} 1534,

2018 Tonix Pharmaceuticals Holding Corp.
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TNX-102 SL Potentially Addresses Some of the
Challenges in Treating Agitation in Alzheimer’'s /
58

Sublingual route of administration (no swallowing)
+ Swallowing can be an issue for a significant number of Alzheimer’s patients

Low dose taken daily at bedtime

= Potentially minimize daytime anticholinergic side effects — improved
tolerability and patient compliance

Role of sleep in clearing debris from the brain

+ Animal studies have shown debris clearance from the brain during sleep
including toxic proteins associated with Alzheimer's progression?!

IT Xie L, et al. Science, (2013);342(6156):373
Tonix Pharmaceuticals Holding Corp.




(1) Protective Barriers in the Central and Periphera

I
Nervous Systems A

Glial cells are cells that reside in the central nervous system and can provide protective
barriers between the central and peripheral nervous systems?!-2

Blood-Brain Barrier: Cerebrospinal Fluid (C51)=Brain
supplies nutrients to the brain and filters Barrier/Glymphatic System:
toxins? extracts toxins from the brain?2

Endothelial cells Capillary
s.-"'.

Ependyma (glial cells) Yentricle

Astrocytes
(glial cells)

Astrocytes
{glial cells)

Brain

1. Ballabh P, et al. Mewrobiod Dis. 2004;16{1):1-13.
2. Jessen NA, et al. Neurochem Res. 2015;40{12):2533-2539. £ 2018 Tonix Pharmaceuticals Halding Carp.




1 During Wakefulnhess, Proteins Linked to Neuronal
Death and Neurodegeneration Accumulate in the
Brain’s Extracellular Space 60

The pathways of interchanging C5F and 151 depend on
aquaporin-4 (AQP4) water channels on astrocytes!

Ependymal glial cells line the ventricle!

e

AQP4 localized to
astrocyte

processes!
AGP4 = Aguaporin-4 Astrocytes surrounded by ISF near the CSF-brain
C5F = Cerebraspinal Fluid - 1
ISF = Interstitial Fluld barrier

1. Fapadopoulos MC, et al. Naf #ev Neurgscl, 2013;14(4): 265-277.

£ 2018 Tonix Pharmaceuticals Halding Carp.




(1) During Sleep, the CSF-Brain Barrier Is More
Permeable, Allowing Debris to Clear /
61

Extracellular volume increases Astrocytes change shape, promoting fluid exchange?
during sleep?

Permeability of CSF-brain barrier
is increased during sleep?

(=3
et
AR proteins

g
¢ "{?ﬂ'

AR = B-amyloid
CSF = Cerebrospinal Fluid
1. Bellesi M, et al. BMC Biol. 2015;13:66.

2. Kie L, et al. Science. 2013;342|6156):373-377.

£ 2018 Tonix Pharmaceuticals Halding Carp.




(b Sleep-Wake Cycles Alter Permeability of the CSF-
Brain Barrier ~
62

Fluid exchange at the CSF-brain barrier allows for clearance of toxic proteins called B-amyloids

(AR).t Glial cells in the brain work to facilitate this fluid exchange.? Sleep-wake cycles alter glial cell
morphology, which may affect fluid exchange at the CSF-brain barrier.?

Wakefulness: Sleep: o

Fluid exchange is reduced due to limited Fluid exchange is increased due to greater

permeability of the CSF-brain barrier? permeability of the CSF-brain barrier!
Ependyma Ependyma AB proteins ;
(glial cells) (glial cells) ¢ 7 e e

T
e o ¢ e
{glial cells)

e o
{glial cells)

1. MWie L, et al. Sgience. 2013;342(6156):373-377. 2. F\apbdupm.ﬂus MC ek al, Mot Rew Mewroscl, 2003;14{4):265-277,
3. Bellesi M, et al. BMC ol 2015;13:656. 2018 Tonix Pharmaceuticals Holding Corp.




Agitation in Alzheimer’s - Competitive Landscape
of Select Drugs in Development

Competitive landscape

+ 5HT,, Antagonists/inverse agonists
+ Nelotanserin (Axovant)

« Atypical Antipsychotics (also have SHT,, antagonism)
+ Rexultl® brexpiprazole {Otsuka/Lundbeck)
+ Lumateperone (Intra-Cellular)

+ Dextromethorphans - believed to act as SSRI, glutamate/NMDA and sigma-1 receptor modulators
+ Deudextromethorphan (AvanirfOtsuka) - deuterated version of Nuedexta®
+ Dextromethorphan/bupropion (Axsome Therapeutics)

TNX-102 SL uniquely designed for bedtime dosing and
transmucosal absorption

+ Maximize drug exposure during sleep — improving sleep quality

+ Other 5-HT,, antagonists not designed for bedtime sublingual dosing

NDA approval can rely on reference listed drug (AMRIX) safety
information

onix Pharmaceuticals Holdi
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(1) Candidates in Development

Indication/
Pipeline Product Description Preclinical /Phase 1 /Phase 2 /Phase 3 /MDAL/BLAZ / Market

Bedtime Treatment
for PTSD*
Cyclobenzaprine HCI
sublingual tablets

Tonmya

New Phase 3 study to start 102019

Bedtime Treatment for
i ke N e Bl Agitation in Alzheimer's

Cyclebenzaprine HC
sublingual tablets

Fast Track Phase 2/3 ready program

Daytime Treatment Movel polymorph and salt discovered and characterized;

TNX-601 for PTSD Preliminary human PK and safety data?* from selected
Tianeptine exalate oral formulation expected in 2|
formuisten -
Smallpox- Horsepox virus synthesized and
TNX-801 preventing vaccine demonstrated protective vaccine

activity in mice

Live horsepex virus (HPXV)
vaccine from cell culture

All programs owned outright with no royalties or other obligations due

LNDW- Mew Drug Application; BLA -Biologic Licensing Application; *PTSD-Posttraumatic Stress Disorder; non-1N0 study
i 2018 Tonix Pharmaceuticals Halding Corp.




1 TNX-601 (Tianeptine Oxalate):
A Potential Clinical Candidate for PTSD

65

Targeted as a 15t line monotherapy for PTSD: oral formulation for daytime dosing
v Leverages expertise in PTSD (clinical and regulatory experience, market analysis,

etc.)
v Mechanism of Action (MOA) is different from TNX-102 SL
Pre-IND « Tianeptine sodium (amorphous) has been approved in EU, Russia, Asla and Latin America for
Candidate depression since 1987 with established post-marketing experience

« Identified new oxalate salt polymorph with improved pharmaceutical properties ideal for
reformulation

« Preliminary human pharmacokinetic and safety data (non-IND study) from selected formulation
expected in second half 2019

Filed patent application on novel salt polymorph

Targeting a + Issued patent on steroid-induced cognitive impairment and memary oss issues
CDI‘!dIt!On with Clinical evidence for PTSD
Significant ) ] _ o iy
Unmet Need +  Several studies have shown tianeptine to be active in the treatment of PTSD

b Frangiskovie T, et al, Frychiotr Dans, 2011 Sep; 23(31:252-65, PHID: 21563653

T Aumyantsees G oand, Stepenoy AL, Hegroso Gehay Physicl, 2008 Jenp 38015 55-60, 2MI0: 10097761
*adeksandrovekil 1A, =t al, Zh Mewrsl Bsikhiobe Im 5 5 Korsskowa, 2005; 105[11):34-9, 2610 16339531 [Russian]
4 Qnder B, ot al, Bur Prypchinbey, 2006 {39:174-9, PHIG: 1559468347

£ 2018 Tonix Pharmaceuticals Halding Carp.




66

(1) Structural Comparison: TNX-102 and TNX-601 /

Cyclobenzaprine and tianeptine share structural similarities with classic tricyclic
antidepressants (TCAs) and to each other, but each has unique pharmacolagical
properties

= Tianeptine has a 3-chlorodibenzothiazepine nucleus with an aminoheptanoic side chain

TianeI:!tine leverages Tonix's expertise in the pharmacology and development of
i

tricyclics \N_EH,O
Cl
HCI O‘O (C204)y
I NH
TNX-102 fr’ TNX-601
{cyclobenzaprine HCI) (tianeptine oxalate)

O
OH

£ 2018 Tonix Pharmaceuticals Holding Corp.




TNX-801 (Synthesized Live Horsepox Virus):
O A Smallpox-Preventing Vaccine Candidate
67

Potential improvement over current biodefense tools against smallpox

¥ Leverages Tonix's government affairs effort
¥ Collaboration with Professor David Evans and Dr. Ryan Noyce at University of Alberta
+ Demonstrated protective vaccine activity in mice
v Patent application on novel vaccine submitted
Regulatory strategy
+ We intend to meet with FDA to discuss the most efficient and appropriate investigational
plan to support the licensure, either:
+ Application of the “Animal Rule”, or
¥ Conducting an active comparator study using ACAM2000
+ Good Manufacturing Practice (GMP) viral production process in development

Pre-IND Stage

Material threat medical countermeasure under 21* Century Cures Act

Targeting a . . . .
+ Qualifies for Priority Review Voucher {PRV) upon licensure®

Potential Public
Health Issue ¥ PRVs have no expiration date, are transferrable and have sald for ~$125 M

*BLASNDA, priority G-manth review is expected, £ 2018 Tonix Pharmaceuticals Helding Corp.




+ls, TNX-801 (Synthesized Live Horsepox Virus):
“ A Smallpox-Preventing Vaccine Candidate /
b8

Synthesis! from sequence of a 1976 Mongolian isolate2

In mice, TNX-801 behaved like attenuated vaccinia virus
* Vaccinia is the term used to classify the live poxviruses that are used as
smallpox vaccines, including ACAM2000, which is the latest smallpox vaccine

licensed in the U.S.
How is HPXV related to modern vaccines?

« Multiple sources3-> indicate that the smallpox vaccine discovered by Dr. Edward
Jenner in the early 19t century was either HPXV or a very similar virus and
that vaccinia vaccines are derived from this ancestral strain

+ A 1902 U.S. smallpox vaccine was found to be highly similar {99.7% similarity
in core genome?®) to HPXV sequence from the 1976 Mongolian isolate

+ Horsepox is now believed to be extinct®

! Moyce, RS, Lederman 5, Evang OH. PLoS ONE. 2014; 13(1): e 88453 hitps:Vdolorgi 10137 1 joumal. pone. 0188453
“Tulman et al,, Journal of Virology, 2006; &0(18): 9244-9258

*Qin et al., Journal of Virology, 2001; B5(24): 13049- 130680

*Medaglia et al., Jowrnal of Virolegy, 2015; BS(23):11909-11925

SEsparza 1. Veterinary Record. 2013; 173 272-273

& Behrick, Lo et al, M Engl J Med 2017; 37714911402, hilp:Saenw reim argldeaifulli1 01 056MEJMe1707E00

Tonix Pharmaceuticals Holding Corp.




The Currently Licensed Smallpox Vaccine
“ ACAM2000 is a Live Vaccinia Virus (VACV) VacciV
69

ACAM2000 is sold to the U.S. Strategic National Stockpiles!
+ Sold by Emergent BioSolutions

« Sanofi divested ACAM2000 to Emergent BioSolutions in 2017 for $97.5 M
upfront plus milestones

+ ACAM2000 was developed by Acambis which was acquired by Sanofi in 2008
for $513 M

Vaccinia (VACV) strains have demonstrated potential for zoonotic
infections and re-infection of humans2->

* No known evidence for zoonosis of ACAM2000, but it has not been widely
administered

Modern VACV smallpox vaccines are associated with cardiotoxicity®

‘Malca, A et al. Drug design, development and Therapy. (2010) 4:71-79

*Medaglia MLG, et al. 1 Virel. (2015) B9:11909 -11925, doi: 10 1128/ W1.01833-15.
Trindade, GS. et al. Clinical Infectious Diseases, (2009) 48:e37-40

eite 4, et al. Emerging Infectious Diseases. [2005) www.cdc. govfeld » Vol 11, Mo, 12
*Medaglia MLG, et al. Emerging Infectious Diseases (2009) www.cde.gov/eid » Wal, 15, No. 7
Engler RIM et al., PloS OME (2015) 10(3): e0L18283, doi:10.1371/journal.pone 0118283

Tonix Pharmaoeuticals Haold Corp.




®

HPXV and its Relationship to Other
Orthopoxviruses

Evans, D. U. of Alberta (2018) with permissicn

HFEEY HF3Y
LITR RITR
T TN Y N (N T SN (R | ' ' | (I '
il
= 5 m mn
o] T m— i Wi i i
- = 11 ap— ]

SoOoCooooooDoooonooooE o= ool

rrmmmmrrrms s mnna e rmsrrrraams s mne -
BHPX BCPX W OGB4 B Lisler BRPX WACANM 2000 MEOPPIS W TanTan B Copenhagén

HSPV074 — fragmented homolog of VACV I4L {ribonucleotide reductase)
HSFVZ200 — 216 kDa protein probably requlates T-cell activation with
homologs still present in variola, cowpox, and monkeypox viruses

£ 2018 Tonix Pharmaceuticals Holding Corp.




(1) Genome Assembly (212 kbp) by Synthesis of

Fragments and Construction of Telomeres /
71
Aval =——HPXV095 (91,573 - 92,921)
. St YFP-opt
BT [N — i ci | (o | RITR
[LITR] " i A
C TR |

TR
T scHPXV YFP-gpt::093, 213 kbp

Moyce, RS, Lederman 5. Evans DH. PLoS OME. 2018; 13(1 ) e0186453
nttps-¥doi_orgd10.137 1/joumnal pone 01 88453

Sequence: GenBank entry DQ792504; DNA: GeneArt

£ 2018 Tonix Pharmaceuticals Holding Corp.




HPXV Produces Small Plaques that are More
O Like Cowpox Than Vaccinia (VACV)

001
T 1
0,008
- r 1
g n.0as . 1
Z . =
g 'o;" —
0,004 ey i
S T
0,002 iﬁ’ﬂ‘.’ﬁhﬂn T renes
* SR WL
" T SRE anafpes
VACY DPPi15 CPXV scHPXV  scHPXW
YFP-gpt:085
scHP XY
MACY WR DPP15 CPXW ¥FP-gpt::095  scHPXY

Moyee, RS, Lederman 5. Evans DH. PLoS ONE. 2018, 1301} el 186453
hitps doi argi 1D 137 Ljoumal pones 0183455 £ 2018 Tonix Pharmaceuticals Holding Corp.




1 Production of Cell-Associated and
Extracellular Virus

Cell-associated virus Virus in the media

VACY (WR) scHPXVwt VACY (IHD-W) VACY (WR)

Moyce, RS, Lederman %, Evans OH. PLoS% ONE. 2048; 13(1): 0188453
hilzs: ol oraf 0153 W oumal pone 0188453

£ 2018 Tonix Pharmaceuticals Holding Corp.

scHPXVwt VACV (IHD-W)
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1 HPXV Growth Characteristics

104

107
E 108
=
£ —_—ACY

— CPXV
é 10+ —_— DFP15
o —— BCHPXY YFFP-gpt O85
10 e—

Bl P

Virus Tire (pfutmL)

L] 12 24 38 48 B0 TE
Tirma {hr}

Hela =

12 za a6 an GO T2
Time (hrk

£ Z |
2 e
= / =
= s £
12 24 A6 48 GO T2
Tirrea {hurd

Moye=, RS, Lederman 5. Evans DH. PLoS ONE. 2018; 13011 e0 186453
nitps2¥doi.orgd10.137 1joumal pone. 01 28453

£ 2018 Tonix Pharmaceuticals Holding Corp.
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l.-ffﬂ‘;p. Testing Vaccine Protective Activity of HPXV in

““ Mice Model

S ; : et » . :

- # monitor mice for signs of morbidity /'menitor (weight loss,
e’ {weight loss, pox lesions) “fz}> 7 pox lesions, merbidity )

[ | | ]

| | | | |

do d28 d42

BALBfc mice BALB/c mice suthanize
inoculated with challenged surviving mice
scHPF XV by intranzsally with
intranasal innoculation WACY WR (10° pfu)
107 - 107 pfu

Moyce, RS, Lederman S, Evans OH. PLoS ONE. 2018, 13(1): e0138453
httpasitdoien 01571 journal pone 0188453

2018 Tonix Pharmaceuticals Holding Corp.




ﬂ Biological Properties of HPXV: Less Virulent
(&) than a Dryvax Clone, but Produces Protective /
76

Immunity
20-
10 Py
‘% —&— PBS
T o —0— VACY WR (5x10° PFU)
£ —2— Dryvax clone (107 PFU)
g HPXV (107 PFU)
_::En =10
g
=
=20+
Challenge (10f PFU VAC strain WR)
-30 T T T :I T 1
[+ ri 14 21 28 35 42

Day
Moyece, RS, Lederman 5. Evans DH. PLoS ONE. 2018; 13(1): eD186453

hitps:didai orgd10, 127 Ljoyrnal pone 01 20453 2018 Tonix Pharmaceuticals Helding Corp




l HPXV Vaccine Protection Activity Observed As
0 Low As 105 PFU*

T

204

B -~ PBS

£ 4 HPXV (105 PFU)
£ HPXV (108 PFU)
8 HPXV (107 PFU)
g

=

==

h Challenge (10° PFU WVAC strain WR)

=30

0 7 14 21 28 35 42
A = Dy
*PFU = plaque forming units Y

Moyce, RS, Ledarman S, Evans DH. PLa5 OME. 2018; 13{1): 0183452
htips:fidod orgf0. 137 1 Gournal pone 01686453 21 2018 Tonix Pharmaceuticals Holding Corp.




4!» No Overt Clinical Sign Observed in HPXV

w2/ Vaccinated Mice After VACV Challenge /
78
4_
No challenge
5 —®- PBS > VACV (108 PFU)
O~ VACW* (5x10° PFU) = VACV (10° PFU)

g ~© HPXV (10° PFU) = VACV (108 PFU)
= =2- HPXV (108 PFU) = VACV (10% PFU)
= HPXV (107 PFU) = VACV (108 PFU)

*VACV (strain WR)

o1

Moyee, RS, Lederman 3, Evang DH. PLoS ONE. 2018] 13010 e0183453
hilgs: Adoi s 31371 jourmal pone D163453




HPXV or TNX-801- May Have an Improved
Safety Profile as a Smallpox Preventing Vaccine/
79

Horsepox is caused by HPXV and is characterized by mouth
and skin eruptions

HXPV isolate from the 1976 outbreak later sequenced

Modern smallpox vaccines are associated with
cardiotoxicity?!

HPXV has potential for slower proliferation leading to
possibly decreased toxicity?

TEngler RIM &t al., Plos ONE 10(3): e0118283. dai 10, 137 1eurmal pane 0118283 (2015)
?Moyce, RE, Ledarman S, Evans DH. PLoS OME. 2018; 13{1): e0188453 pitps.i'dol.org 0,137 fournal pone, 0186453




An Improved Smallpox-Preventing Vaccine is

Important and Necessary for a Potential
Public Health Issue &

Smallpox was eradicated as a result of global public health
campaigns

No cases of naturally-occurring smallpox have been reported
since 1977

Accidental or intentional transmission of smallpox does not
require a natural reservoir

Stockpiles of smallpox-preventing vaccines are currently
maintained and refreshed in case of need




|| Current Needs to Vaccinate Against Smallpox /

81

Ongoing vaccination of U.S. troops
» Troops in the Global Response Force

Threat of smallpox re-introduction
+ Strategic National Stockpile & public health policy

Re-emergence of monkey pox!
+ Believed to resurgent because of vaccinia-naive populations in Africa
« Multiple U.S. military operations ongoing in Africa

IMNda- Isaiah, J. Nigeria: Monkey Pox Scourge Spreads to Seven States. All Africa. 12 OCTOBER 2017,
HTTP:/fALLAFRICA.COM/STORIES/201710120177.HTML

Tonix Pharmaceuticals Holding Corp.




TNX-801: A Potential Medical Countermeasure /
82

21st Century Cures Act (2016), Section 3086
* Encouraging treatments for agents that present a national security threat

Medical countermeasures are drugs, biologics (vaccines) or
devices intended to treat:

» Biological, chemical, radiological, or nuclear agents that present a national
security threat

* Public health issues stemming from a naturally occurring emerging disease
or a natural disaster

New Priority Review Voucher program for “"Material Threat
Medical Countermeasures”

» Priority Review Voucher may be transferred or sold




1 TNX-801 (Synthesized Live Horsepox Virus):
O A Smallpox-Preventing Vaccine Candidate /
83

TNX-801 (HPVX)
+ Synthesized live horsepox virus
+ Shares structural characteristics with vaccinia-based smallpox vaccines
» Unigue properties that suggest lower toxicity

~,
Live virus vaccines stimulate cross-reactive immunity
Mechanism of + Protects from possible infection with smallpox virus
Action + Renders recipient “immune”
+ Provides indirect protection to non-immunized population “herd immunity”
Potential safety improvement over existing vaccines Y
+ Cardiotoxicity limits widespread smallpox vaccination in at-risk population
Possible Exclusivity
advantages of + Patent application filed on novel virus composition

THX-801

= 12 years exclusivity can be anticipated
Eligibility for Priority Review Voucher upon licensure if accepted as medical
counter-measure /)

£ 2018 Tonix Pharmaceuticals Holding Corp.




Evidence of Effectiveness for Smallpox Vaccine /

a4

Given that smallpox is eradicated the only evidence of effectiveness
for modern vaccines is from historical use when smallpox was
endemic

« Stimulates interest in the evolution of vaccinia
Vaccinia stocks around the world diverged from Jenner's 1798
vaccine
+ Evolutionary argument that common progenitor was horsepox or a similar
virus

U.S. vaccine from 1902 was found to be 99.7% similar to horsepox
in core viral sequence!
+ Strong evidence linking a horsepox-like virus as progenitor to modern vaccinia

- Effectiveness of older vaccines support belief that HPXV will be protective
against smallpox

1Schrick, L. et al (2017} An Early American Smallpox Vaccine Based on Horsepox N Engl 1 Med 2017; 377:1401

3 Tonix Pharmaceuticals Holding ¢




| ACAM2000! - Best Technology of its Time /
85

Single clone picked from “swarm” of Dryvax®!
+ Some rationale for selection?

Growth in serum free Vero cells
+ Eliminates risk of Bovine Spongiform Encephalopathy (BSE)/prion
contamination — safety concerns in Wyeth's Dryvax (grown in calf
lymph)

In 2000, the evolutionary connection between vaccinia and
horsepox was not understood

« Tulman’s sequence of horsepox was published in 20063

Lys licensed smallpox preventing vaccing = ACAM2000 is currently marketed, Dryvax has been withdrawn fram marketing
*Manath, TP et al. Int. 1. of Inf. Dis. (2004) B852:531
Tulman, ER. Genome of Horsepox Virus 1. Virol. (2008) B0(18) 9244 |

harmaceuticals Holding Corp.




Rationale for Developing a Potentially Improve

New Smallpox Vaccine

d
A

Toxicity concern of modern vaccinia (VACV) vaccines limit
wildly administration

« Not recommended for use, even in first responders
+ U.S, soldiers in the Global Response Force are immunized

Modern VACV vaccination safety studied in 1081 VACV
(Dryvax [62.5%] and ACAM2000 [37.5%]) vaccinees!
« New onset chest pain, dgspnea and/or palpitations 10.6% of
VACV-vaccinees and 2.6% of control immunized (TIV)?
» Clinical: 4 probable myo- and 1 suspected peri-carditis (5 cases
out of 1081 VACV vaccinees - 0.5%)
« Cardiac specific troponin T (cTnT) elevation in 31 VACV
vaccinees (3%)

lEngler RIM,, et al. {2015) A Prospective Study of the Incidence of Myocarditis/Pericarditis and New Onset Cardiac

Symptoms following Smallpox and Influenza Vaccination. PLoS ONE 10(3)
3TIV = trivalent influenza waccine - control vaccinees

¥ Pharmaceuticals Haldi Corp.




(1) Proposed Evolution of Vaccinia Vaccines

Postulated Divergence of Historical Strains of Vaccinia
Horsepox-like
ancestral strain —_—
RPXW
NYCEH/European
precursor stocks
Tashkent

LIVP
LIVP= Lisler Vascing Strain

Copenhagen I
MYCEH=Naw York City Board of Health 5

RPXV=RALLILPOX ViFUs [ Lister/Evans/USSR ]
WhH=Westem Ressrde

THD-J=Intemational Health Departmant-lapan

Figure Adapted fram Qin et al. Jouenal of Virelogy, 2015;89(3): 1809-1824.
£ 2018 Tonix Pharmaceuticals Holding Corp.
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(1) Proposed Evolution of Vaccinia Vaccines /
88

Relationship to Smallpox Incidence and Eradication

SMALLPOX CASES e
IN US/EUROPE* —
- _‘(:_____ACAMZCIG-D“_____}-

7 Jenner's R

' acel : T

- '|lke) e ! Mulford y

e I

Eradication
|

1?.98 1902 1931 1977 2007
TIME

*Reugh appragimation (rat data darvad) £ 2018 Tonix Pharmacauticals Helding Corp.
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What's the Evidence of Effectiveness of Smallpox
Vaccines for Preventing Smallpox? /
89

Theoretical effectiveness of modern vaccinia vaccines are based on
extrapolation from older vaccines

« Newer/modern vaccines were not widely used when smallpox was endemic

MVA (Modified Virus Ankara) which has large deletions also produces
different T cell responses

« In non-human primates, MVA is less effective than ACAM2000 in protecting
against monkeypox?
+ MVA has fewer epitopes, and elicits different responses to existing epitopes?
« MVA effectiveness argument is based on the immune response to intracellular
mature virus (IMV)

= Immunity to the other form of virus, extracellular enveloped virus (EEV), is weak
because the immunodominant B5 gene is heavily mutated and deleted in MVA

1Golden JW, et al. (2012). PLoS ONE 7(7): ed42353. doi:10.1371journal.pone.0042353
“Tscharke, DC et al., 1. Exp. Med. 2005 201(1}:9:5, .

onix Pharmaceuticals Haldi Corp.




l Possible Smallpox Prevention and Treatment
90

Preventing Vaccine
» Jenner's vaccine, HPXV (upon licensure), Vaccinia

Post-exposure vaccination?
* Jenner’'s vaccine

Priming of the immune system
* Imvamune® (MVA) and DNA vaccines?

Pharmacotherapy for infected or exposed individuals
» Arestvyr®/TPOXX® (tecovirimat, formerly ST-246)

Treatment of disseminated viremia in
immunocompromised3
+ Arestvyr®/TPOXX®, Brincidofovir and vaccinia immune globulin

1Described by Jenner as one of his major discoveries

‘Hoaper, JW et al. Smallpox DMNA Vaccine Protects Nenhuman Primates Against Lethal Monkeypox. J. Virol. 2004, 78 (9) 4433

iLederman, ER et al, Progressive Vaccinia: Case Description and Laboratory-Guided Therapy With Vaccinia Immune Globuling 5T-246, and CMX001 JID
2012, 206:1372

onix Pharmaceuticals Holding Corp.




Viral Replication Proficiency is Critical to Human
Immunogenicity but May Compromise Safety /

91

Pox vaccines with low or no replication appear safer than vaccines
replicate fast in human cells

» Canarypox and Imvamune® (Modified Virus Ankara/MVA) appear to have good
tolerability

» Relatively safe in immunocompromised hosts

= Rapidly replicating modern vaccinia vaccines (Dryvax® and ACAM2000®) are
associated with myocarditis

Replication correlates positively with immunogenicity
« Jenner’s vaccine and modern vaccinia engender strong immunity

= Canarypox and MVA appear to be weak immunogens, suitable for priming of

the immune system in healthy human being and potentially safe enough to
use in immunocompromised people

3 Tonix Pharmaceuticals Holding Corp.




Manufacturing and Dosing Requirements /
92

TNX-801 (HPXV) is expected to have similar scalability for mass
production as ACAM2000

« TNX-801 grows well in cell lines - immunity is expected after single
administration (immunization)

« Only a small dose (replicating live virus) is required for immunization

MVA is hard to scale up for commercial production
« Requires high dose to engender an immune response (non-replicating virus)

« Cumbersome immunization schedule- two doses, 4 weeks apart, are used
typically to prime the immune system (slow growth)

Antivirals

» Relatively expensive to manufacture - requires repeated dosing
+ May provide logistical challenges to at risk population over the at risk period

3 Tonix Pharmaceuticals Haoldi Corp.




Rationale for Developing a Potentially Improved
New Smallpox Vaccine Based on Jenner’s Vaccin/
93

Vaccination protects against smallpox - both individuals and
populations at risk

* Use of Jenner’s vaccine resulted in eradication of smallpox

Vaccination can protect AFTER smallpox infection
* Vaccinia can be administered 1-3 days after infection
Vaccination indirectly protects non-immunized people in a
population
* "Wetting the forest” or “herd immunity”
Vaccination can be cost effective with safe/low-risk vaccines

« Replication-efficient live virus vaccines can be manufactured and administered
for broader use

“The Time is Right”

New synthetic biology technology and new understanding of vaccinia evolution provide an
opportunity for a potentially safer vaccine using HPXV




Potential for Use of HPXV as a Vector for Vaccines
to Infectious Disease or Cancer /
94

Poxviruses like HPXV can be engineered to express foreign
genes and are well recognized platforms for vaccine
development
« Large packaging capacity for exogenous DNA inserts (i.e. encoding
antigens)
= Precise virus-specific control of exogenous gene insert expression
« Lack of persistence or genomic integration in the host
» Strong immunogenicity as a vaccine
« Ability to rapidly generate vector/insert constructs
Readily manufacture at scale
Live, replicating vaccine - direct antigen presentation

Potential advantages of HPXV- strong immunogenicity with
good tolerability
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Foundation, WR Grace, Chemed

Gen. David Grange (ret.)

Pharm-Olam, PPD, McCormick Foundation
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John Rhodes
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(1) Milestones — Recently Completed and Upcoming

97
"4 July 2018 Completed P301/HONOR study interim analysis - result did not support study
continuation but strengthened new Phase 3 study
Ef' August 2018 Presentation of P301/HONOR study results at Military Health System Scientific
Symposium
& October 2018 Met with FDA and received preliminary agreement on the design of new Phase 3 study

of Tonmya for PTSD
O First Quarter 2019 Initiate new Phase 3 study of Tonmya for FTSD (cvillan and military)

O Second Half 2019 Preliminary human pharmacokinetic and safety data (non-IND study) from
selected TNX-601 (tianeptine oxalate) formulation

£ 2018 Tonix Pharmaceuticals Holding Corp.




Summary

Phase 3 development of Breakthrough Therapy treatment for PTSD, including
military-related PTSD

+ Major unmet need; ~11 million Americans affected
+ Benefited from FDA 505(b)(2) NDA approval requirement

New indication in development for agitation in Alzheimer’s Disease
« Unmet medical need, no approved drug available
» Fast Track Phase 2/3 ready program

Complimentary day-time PTSD treatment in development
+ Leverages development expertise in PTSD, i.e., regulatory, trial recruitment and
execution
Innovative vaccine in development to prevent Smallpox
+  QOpportunity to supply stockpiling requirement; short development path
+ Studies in mice suggest improved safety profile

onix Pharmaceuticals Holding Corp.
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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, substantial competition; 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 risks related to failure to obtain
U.S. Food and Drug Administration clearances or approvals and noncompliance with its regulations. 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 te 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, 2017, as filed with the Securities and Exchange Commission (the "SEC") on March 9, 2018,
and pericdic reports filed with the SEC on or after the date thereof. All of Tonix's forward-looking statements
are expressly gualified by all such risk factors and other cautionary statements.

2018 Tonix Pharmaceuticals Holding Corp.




(b Tonix Development Highlights

TNX-601% - Pre-IND candidate for daytime treatment for PTSD
» MNonclinical development ongoing
TNX-8015 - Smallpox-preventing vaccine candidate

» Efficacy demonstrated in mouse model
+ cGMP process development underway

Pipeline

Tonmya has been conditionally acoepted by the U.S, FD& as the proposed trade name for THX-102 S0 (cyclobenzaprine HCl sublingual tablets) for FTSD, THX-102 S0 is an
investigational new drug and has not been approved for any indication.

2 FA Breakthrough Therapy Type B Clinical Guidance Mecting (October 2%, 2018)

3 IMD- Investigational New Drog Application
F Tiamephing oxalate

A Bynithesized lve horsepon vines

£ 2018 Tonix Pharmaceuticals Halding Carp.




(1) Candidates in Development

Indication/
Pipeline Product Description Preclinical /Phase 1 /Phase 2 /Phase 3 /MDAL/BLAZ / Market

Bedtime Treatment
for PTSD
Cyclobenzaprine HCI
sublingual tablets

Tonmya

New Phase 3 study to start 102019

Bedtime Treatment for
i ke N e Bl Agitation in Alzheimer's

Cyclebenzaprine HC
sublingual tablets

Fast Track Phase 2/3 ready program

Daytime Treatment Movel polymorph and salt discovered and characterized;

TNX-601 for PTSD Preliminary human PK and safety data? from selected
Tianeptine oxalate gral formulation expacted 2H2019
formuisten |
Smallpox- Horsepox virus synthesized and
TNX-801 preventing vaccine demonstrated protective vaccine

activity in mice

Live horsepex virus (HPXV)
vaccine from cell culture

All programs owned outright with no royalties or other obligations due

LMD Mew Druag Application; 2BLA -Blologic Licensing Application; 2non-IND study
) 2018 Tonix Pharmaceuticals Helding Corp.




(1) Tonmya for the Treatment of PTSD

Breakthrough Therapy (BT) designation from the FDA
+ Expedited development and accelerated approval are expected
One Phase 2 study completed and one Phase 3 study stopped early due to inadequate separation from
placebo (unblinded interim analysis of ~50% participants)
«  Both studies were accepted by the FDA as potential pivotal efficacy studies in military-related PTSD if successful
+ Mo safety or tolerability concerns
+  Phase 2 study (P201) formed the basis of BT designation
«  Phase 3 study (P301) provided evidence of effectiveness as early as 4 weeks after treatment but diminished over time due ta
high placebo response
- Retrospective analysis showed Tonmya response in subgroup with trauma =9 years from screening
+  Both studies can be used as supportive evidence of efficacy and safety for Tonmya NDA submission
FDA feedback and guidance on new Phase 3 trial received in October?
Patent protection through 2034 in U.S.2
«  Compaosition of matter patent for transmucosal delivery of cyclobenzaprine
Novel mechanism targets sleep quality
+  Memory processing during sIeeH is important to recovery from PTSD

! FOA Breakthrough Therapy Type B Clinical Guidance Meeting October 28, 2018; ? 1.5, Patent No. 9,636,408 for eutectic proprietary Probactic™
Tarrmulation

Taonix Pharmecedticals Holding Corp.




Breakthrough Therapy Designation

FDA granted Tonmya Breakthrough Therapy designation -
reported December 19, 2016

« PTSD is a serious condition

» Tonmya has potential advantages over existing therapies in military-related PTSD

Benefits of Breakthrough Therapy designation
+ Eligibility for priority review of the NDA within & months instead of 10-12 months
+ Option to submit completed portions of the NDA for rolling review

= An organizational commitment involving FDA's senior managers to accelerate the
development and approval process, an opportunity to compress development time

onix Pharmaceuticals Holding Corp.




I No Recognized Abuse Potential in Clinical StudiV

7

Active ingredient is cyclobenzaprine, which is structurally
related to tricyclic antidepressants
« Cyclobenzaprine interacts with receptors that regulate sleep
quality: 5-HT,, «,-adrenergic and histamine H, 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 2018) indicates no abuse or dependence
concern

Tonmya NDA can be filed without drug abuse and
dependency assessment studies

+ Discussed at March 9, 2017 Initial Cross-disciplinary Breakthrough
Meeting with the FDA

Tonix Pharmaceuticals Holding Corp.




TNX-102 SL Intellectual Property - U.S. Protection
until 2034

Composition of matter (eutectic) : Protection expected to 2034

+ United States Patent and Trademark Office (USPTO) issued U.5. Patent No. 9,636,408 in May 2017
and U.5. Patent No. 8,956,188 in May 2018

+ Japanese Patent Office (JPO) issued Japanese Patent No. 6310542 in March 2018
« New Zealand Intellectual Property Office (NZIPQ) issued New Zealand Patent No. 6831152 in May 2017
+ 37 patent applications pending (2 allowed (US and South Africa))

Pharmacokinetics (PK) : Protection expected to 2033
« JPO issued Japanese Patent No. 6259452 in December 2017
*» NZIPO issued Mew Zealand Patent MNo. 631144 in March 2017

+ Taiwanese Intellectual Property Office issued Taiwanese Patent No. I590820 in July 2017
= 21 patent applications pending (1 allowed (Australia))

Method of use for active ingredient cyclobenzaprine : Protection expected to 2030

» European Patent Office issued European Patent No. 2 501 234B1 in September 2017 (validated in 38
countries). Opposition filed in June 2018

+ USPTO issued U.S. Patent 9,918,948 in March 2018
« 2 patent applications pending

onix Pharmaceuticals Holding Corp.




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 CEBP/mannitol eutectic

+ Rapid systemic exposure

+ Increases bicavailability during sleep

+ Avoids first-pass metabolism

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

CBP undergoes extensive first-pass hepatic metabolism when orally ingested
+ Active major metabolite, norCBP!
+ Long half-life (~72 hours)
+ Less selective for target receptors (5-HT,, o,-adrenergic, histamine H,)
+ More selective for norepinephrine transporter

TNX-102 SL 505(b)(2) NDA approval can rely on the safety of the
reference listed drug (AMRIX?)2

! Daugherty et al., Abstract 728, Socety of Biolagical Psychiatry FOth Annual Scientific Conwvention, May L14-16, 2015, Toronto Ontaria, Canada
! FDA Breakthrough Therapy Type B Clinical Guldance Meeting {October 29, 2018) | |
ZULE TC x Pharmacauticals Holdi




Tonmya: Novel Mechanism Targets Sleep Qualit

|
“ for Recovery from PTSD /
10

PTSD is a disorder of recovery
+ Most people exposed to extreme trauma recover over a few weeks

« In PTSD, recovery process impeded due to insufficient sleep-dependent memory
processing

Memory processing is essential to recovery

* Vulnerability to memory intrusions and trauma triggers remains if no consolidation
of new learning (extinction)

Tonmya targets sleep quality!

+ The active ingredient in Tonmya, cyclobenzaprine, interacts with receptors that
regulate sleep quality: strongly binds and potently blocks 5-HT;,, uy-adrenergic
and histamine H, receptors, permissive to sleep-dependent recovery processes

! Daugherty ot al., Abstract 728, Seccty of Biological Psychiatry 70th Annwal Scientific Convention, May 14-106, 2015, Toronto Ontario, Canada

onix Pharmaceuticals Holding €
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PTSD: Not Well-Served by Approved Treatments /

FDA-approved SSRIs, paroxetine and sertraline, are indicated as a
treatment for PTSD

« Meither drug has shown efficacy in military-related PTSD

« Majority of male PTSD patients unresponsive or intolerant to current treatments

+ Side effects relating to sexual dysfunction (particularly in males), sleep and weight
gain are commaonly reported

Characteristics of an ideal drug therapy that would be compatible
and complementary with behavioral therapy
« Lack of retrograde amnesia (e.g., unlike off-label use of benzodiazepines and non-
benzodiazepines)
+ Lack of interference on sleep (e.g., unlike approved S5RIs)
Tonmya is being investigated in both military and civilian PTSD and
is expected to be indicated as a “treatment for PTSD"”




(1) Prevalence of PTSD Among Civilians and Veterans

12

~ 3 - N

4.7% 19-319% >19%
General population? Vietnam veterans? Irag/Afghanistan?
hop AN P y,

-

11 million American adults affected*®
Qd Women more likely to develop than ment

OO Susceptibility may run in families!

tGokdstein et al., 2016; “MNorrs, PTS0 Res Quar, 2013; Sdnalysis of VA Health Care Utilization among Qperation Enduring Freedom, Qperation Traql Froedorm, and Oparation
New Dawn Veterans, fram 1st Qtr FY 2002 throwgh 2nd Qtr FY 2015, Washington, DC; amaong 1.9M separated OEF/OIFOND veberans, 1.2M have cbtained Wi healthcare;
G35k evaluated by VA with possible mental disorder, and 372k diagnosed with FTSD; * Goldstein et al,, 2016; *Veterans: VA/DOD Clinical Practice Guidelines for the

Managements of FTSD and Acute Stress Disorder, 2017, page 15

£ 2018 Tonix Pharmaceuticals Holding Corp.




(1) Phase 2 P201/AtEase! Study in Military-Related P?
13

« Randomized, double-blind, placebo-
Placebo at bedtime once-daily controlled trial in military-related PTSD

- Efficacy analysis from 231" patients; 24
U.S. clinical sites

Tonmya at bedtime once-daily

+ Enrolled patients with baseline

2.8 mg N= 90" CAPS-52 = 29
= Primary Efficacy Analysis:
Tonmya at bedtime once-daily + Difference in CAPS-5 score change from
I fiE baseline between Tonmya 2.8 mg and
5B mai2xig, 8 mg) N= 49" placebo at Week 12

+ Key Secondary Measures:;
+  PROMIS Sleep Disturbance, CGI-I, SDS

————12 weeks o KL 12-week open-label extension

LClinicalTrials.gov [dentifier: NCTO2277704
CAPS-5 = Clinician-Administered FTSD Scale for DSM-5
‘Modified intent-be-treat

£ 2018 Tonix Pharmaceuticals Halding Carp.




P201/AtEase Study /
14

P201 was a large adequate well-controlled Phase 2 study in military-
related PTSD

* Primary endpoint (Week 12 CAPS-5) did not separate from placebo for TNX-102
SL2.8mg

» No safety or tolerability issue discovered

« Retrospective analyses showed TNX-102 SL 5.6 mg had a strong signal of
treatment effect at Week 12 CAPS-5 (P=0.053) and CGI-I (P=0.041) scores

« Retrospective analyses suggested CAPS-5 = 33 enrollment criteria for Phase 3

Tonix Pharmaceuticals Holding Corp.




1 P301/HONOR! Study —-Evidence of Efficacy at Week 4
Discontinued Due to High Placebo Response at Week 12

15

General study characteristics:
Randomized, double-blind, placebo-controlled, adaptive
design, planned 550 military-related PTSD participants with
baseline CAPS-52 = 33 in approximately 40 U.5. sites

Tonmya once-daily at bedtime
5.6 mg (2 x 2.8 mg tablets) N= 125*

FPlacebo once-daily at bedtime

LClinlcalTrials.gov [dentifiar: NCTO3062540
!CAPS-3 = Clinician-Administered PTSD Scale for D5M-3
*Modified intent-to-treat

£ 20018 Tonix Pharma

Primary endpoint CAPS-52;

» Mean change from baseline at Week 12 (Tonmya 5.6 mg
vs., placebo)

Unblinded interim analysis at 274
randomized participants (mITT" N= 252)

+ Study stopped based on a pre-specified study continuation
threshold at Week 12

+ Participants discontinued in HONOR or 12-week open-label
extension (OLE) studies can enroll in the 40-week OLE study

== 12-week and/or 40-week open-label extension studies

ceuticals Holding Corp.




P301/HONOR Study Stopped After Interim Analysis
e (July 2013) /
16

P301 was a large adequate well-controlled Phase 3 study in military-
related PTSD

« Separation on primary endpeint at Week 12 did not cross pre-specified study
continuation threshold at Week 12 (p=0.602)

» No safety or tolerability issue discovered

« Retrospective analyses showed Week 4 CAPS-5 (P=0.019) and CGI-I (P=0.015)
scores in Tonmya group had a strong signal of treatment effect

P301 dataset is complex and rich

- Retrospective analyses presented at Military Health System Research Symposium
(MHSRS) in Kissimmee, FL on August 22, 2018

= Results discussed with the FDA! and helped to design the new Phase 3 study with
high probability of success

'FOA Breakthrough Therapy Type B Clinical Guidance Meeting (October 28, 2018)

Tonix Pharmaoaeuticals Holding Corp.




Retrospective Comparison of Time Since Trauma in
P201/AtEase versus P301/HONOR (Tonmya 5.6/
17

mg Groups)

==P201 THX 5.6mg =——=P30LTHK 5.6 mg
= =gGroup Median = =Group Median

i

&

&

]
1
1
1
1
1
L]

Percentage of Patients in Treatment Arm

o N & @ o=

] 1
1 i
1 1
1 1
L] i
1 1
1] 1
0 1 2 3 4 S5 & 7 B % 1o 11 12 13 14 15 16 17
Years Since Traumatic Event

P301 study was initiated approximately two years later than Phase 2 P201
= The median time since trauma in Phase 3 was 9.5 years compared to the median time
since trauma in Phase 2 of 6.0 years for TNX-102 SL 5.6 mg treated groups

Tonix Pharmaceuticals Holding Corp.




;iL\ Primary Outcome (CAPS-5) in Phase 3 (mITT) and
=/ <9 Years Time Since Trauma (TST) Subgroups /
18

P301 modified intent to treat (mITT) population PEOLTST £0 yrs

wen wea ws Wk 12 Wi vk Wik w1
0 s
5 —=— gk |H=13T) —a— THE- 108 61 5 46 rag (W= 135) al —=—Plemsa [Hebl s THELOZ A 5.6 mg (H=EL)
41 =
£ ool ~50% mITT Population % 1
F £ X atf =
13 g B
= ﬁ B .l —
g — E
£ —_— ; a1 T
e a ¥
1k + 3 .+ T
|
ST |
.
-
*p=0.015%, THX-1L2E 5L 5.6 mg group v, phaceba, using
mixed model repeated measures (MMRH] with multele *#pa0,004, Fp=0.023,
mputaticn (ML) P lL05T, THX-102 5L

5.6 mg group v placeba,
using MMAM with MI
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|[ PTSD Treatment Response to Tonmya in Phase 2 and

' Phase 3 Studies: Retrospective Analyses of P201 Entry CAPS-5
- 233 and P301 =9 Years Since Trauma Subgroups i

Wb LT wed ik 1%

Change in CAPS-5 over the
course of 12 weeks treatment

e Flamaa (T — THIRE L5 g o]

P201 Baseline CAPS-5 =233

¥ (majority TST! <9 yr)
CAPS-5 is a structured interview P01, "pEDLT, THE-102 5L 5.5
. . - — - mg group v. placebo, using mixed
assessing PTSD severity 2 {————___ e e
» Required primary endpoint for - }
PTSD drug approval
Decrease in PTSD severity in ’ o e ey, 1501 TST S0 yr
P_hase 3 subg roup =9 years i i TN eL S g
since trauma is similar to 3 N S FiRceDa, wing MHH W M1
Phase 2 subgroup with i |
baseline CAPS-5 = 33 Jo s . ;
b

Time since trauma, AMajority of P201 participants were =9 pears since trauma and ~80% of P201 parpicipants and alf of P30 participants werg =33 CAPS-5 at haseling
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Sustained Remission in Phase 2 and Phase 3 Studies:

@} Retrospective Analyses of P201 Entry CAPS-5 =233 and P301 EV
20

=" Since Trauma Subgroups

Remission is a clinical state
that is essentially

- P201 P301
asvmptomatl C {Subgroup 233 CAPS-5 Basaline) (Subgroup 28 Years Since Trauma)
i BFacebo 2]*1'6 £ WPlacsbo
5 WTNK 5.6 mg _ S L EINSEmg *
In order to confirm remission: = i o 18.0%
» Determined rates of participants % . 3
who met remission status at . -
both Week 8 and Week 12 a a
.E 5.2% ‘E 5.0%
C mE D m
Rate of remission in =9 years L ® =

= = = Remizshon {CAPS-5 <11] at Weels § & 12 Ramissian [CAPS-5<11) &t Weaks 8 & 12
:E:ﬁ?ﬂf’r?;g.ﬂasg{i?lgpcxpga‘g lb"ls P00, Odds Ratio 460 [953%01 1.27, 16,66 *Pa000, Oolds Aatio 4.00 {95% 01 1.06, 15,28
33 group in P201!?

"Majority of 201 parbicipants were £ 9 pears since fravma and ~50% of P201 participants and all of P30T participants were = 33 CARS-5 at baseline
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1 Tonmya Dose-Effect in Military-Related PTSD?

21
3I0% - . -
PTSD Symptoms (CAPS-5 Score) Remission
mPlacebo (N=77)
Wil Wh 2 W d WEE WEE Wk 10 Wk 12 25% 5 % aBTonmya 2.8 mg (N=70)
] = 21.10% aTanmya 5.6 mg (N=38)
——Flaceha —=—Tonmya L8 mg ——Tonmya 5.6 mg =] 2094
o -
- &
£ E 1s5% o
= 0 u
z 4
S E 10%
e 7 t
4 5%
E =~ [ | 7.2 E
] points E
5 0%
b l Weeks 8 & 12
L
30 Remission = Loss of Diagnasls and CARS-5 < 11
S op=i, Y op=i 025, Toamya 5.6 graup with placeba, HMEM with muliple Asterisk and hashmark reprosent pairwise comparisons bebween
imputation (MK *pe0018, Temya 2.8 mg graup with placaba, MARK with ML Tanmya and Placeba; *p=0.03, Odds Ratle 3.00 (0,85, 10.18)

*pe=i02, Dods Ratia 4.60 (1.27, 16.24); lagistic regressian

'Phase * P01/ &M se study; Retrospective analysis of Tonmya 5.6 mg on CAPS-5 =33 [high-moderate) subgroup, Primary analysis of P201/AtEase was on Tonmya
2.8 mg in participants with entry CAPS-5 229, moderate PTSD severity,

OLE Tonix Pharmaceuticals Halding




Retrospective Analyses of =9 Years Since Trauma
1 Subgroup on Key Secondary Endpoints in
P301/HONOR Study

P301 mITT P301 =9 Year Subgroup

PROMIS SD|MMRM

Key secondary endpoints showed strong treatment effects
+  CGI-I, PGIC and PROMIS SD were pre-specified secondary analyses
«  Supports CAPS-5 results and similar to Phase 2 P201 Study results

CGl-I=Clinical Global [mpressions - Improvement scale

PEIC, Patient Glabel Imprassien of Changs scale

PROMIS SD=Palient-Reparted Culcerne Measures Information Systern Sleep Disturbance
SOS=Sheshan Disabdity Scale

LSMD = Lesasl Squanas Maan Differenios

£ 2018 Tonix Pharmaceuticals Halding Carp.
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Adverse Events (AEs) in P201/AtEase and
P301/HONOR Studies

Systemic Adverse Events*"

Somnolence B.4% 11.8% 16.0% 9.0% 15.7%
Dry mouth 10.6% 4.3% 16.0%
Headache 4.3% 5.4% 12.0%
Insomnia 85% 7.5% 6.0%
Sedation 1.1% 2.2% 12.0%
Hypoaesthesia oral 2.1% 38.7% 36.0% 1.5% 37.3%
Paraesthesia oral 3.2% 16.1% 4.0% 0.7% 9.7%
Glossodynia 1.1% 3.2% 6.0%
Product Taste Abnormal 3.0% 11.9%

“only adverse events (AEs) are listad that are at a rate of = 5% in any TH¥-treated aroup
*no valuas in @ row for either study means the AE in the active group(s) in that study was at a rate of <5%

No serious and unexpected AEs in P201 or P301

Systemic AEs comparable between studies and also consistent with those described in

approved cyclobenzaprine product labeling
Similar severity and incidence of oral hypoesthesia (oral numbness)

£ 2018 Tonix Pharmaceuticals Holding Corp.
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1 Time Since Trauma - Review of Published Studies

Published studies of prazosin Time Since Trauma
suggested effects in military-PTSD "

prior to 9 years g e g T
+ Loss of treatment effect >9 years 2 1 s O l"”""“’" |
Paroxetine and sertraline studies SRS
supporting FDA approval were | pa
conducted on PTSD > 9 years | ; =
» 55RIs have a benefit long after Ea =
3 b
rouma H =
i B o | mwaw ]
‘Martenyi et al. 3 Che Pspofvatry 2002632195206, 2
Friedman et al. J Clio Peychisbry 2007;63:711-720. | P )
IRaskind et al. NEW 20148;378:507-517.
ARasking st al, Am ] F-".cprm'.m-r 2313;170: 1003-1010. m ,J‘E
S AERARIARR R AL
"Brady at al. JAMA 2000;283: 1837-1044. e il "
IMarshall et al, Arm J Pepcfiatry 2001, 158:1982- 1968,
Escitaesdtalopram

TTucker et al, J Chin Peypchistry 2001, 62: BE0-068,
£ 2018 Tonix Pharmaceuticals Halding Carp.




Time Since Trauma - Remitting and Persistent
() Phases of PTSD

Time Since Trauma

Kessler et al! studied

re_mlssmn in PTSD with and _ 5535 \ oo ]
without therapy H %Eﬁ: H_\_
= Identified remitting and s R N . WSSO R
. ,_§ E F trespandents wha KEVER saught prodessional trsatesnt)
persistent phase of PTSD - A P e e i
with transition at 2 i N
'r:l o ¥ 2 F 4 5 6 T B ¥ oMWW OB F W OB OWK T OE W I

approximately 6 years post Tt Sica s Cfeas)

b o i 1 B BT T4 ey W 1 TR TR

trauma
« Supported by other studies?t

Motdal Supparted
By the Literaturs

; |

‘Resghar e al, Arch Gan Popchiiny 1995;52:1048-1060. ) b | L R A A A e’ I
tArmenta et al. BMC Peychiatry 2018; 16:46, g ok S sl-iriiu:\or':l]m ('?mlslf L R
‘Galatzer-Levy ot al, FLOS OWE 201 3;6:e7 0064,

AParkonig et al, Ao ? Peychiatry 2005, 162:1320-1327, “Hok dvw s

SSantiago et al, PLOS ONE 2013131250236,

“Davidson & Connor, EuC Neurapsrcheaharmacal Z00 1 11SUpE3 NS 14E-5 149, 2018 Tonix Pharmaceuticals Helding Corp




Summary of Clinical Experience with Tonmya/
TNX-102 SL in PTSD /
26

Median time since trauma (TST) in TNX-102 SL 5.6 mg group in the P301/HONOR study
(9.5 years) was longer than P201/AtEase study (6 years)

« Both studied military-related PTSD

« Time has passed since the surge in Iraq
In retrospective analysis, the = 9 year subgroup of P301 study had similar results as
the P201 study (primary and secondary)

+ TST is important in placebo-controlled clinical study

= Potential enrichment in = 9 years TST subgroup for treatment responders
The = 9 year subgroup of P301 may be enriched for *Remitting Phase” of PTSD14

- Expect remitting phase of PTSD is more amenable to drug studies
Results from retrospective analyses lead to improved Phase 3 study design

Hessler ot al. Arch Gen Papchiotry 19595, 52: 1048- 1060,

Fhrmenta et al. GO Paychighrye 20018:18:48_

“Galatzer-Lewy et al. ALOS ONE 2813;3:2 70084,

“Perkonigg et al. Am F Pepchizbne 2006;162:1330-1327. 2018 Tonix Pharmaceuticals Haoldi Com.




1 New Phase 3 P302 Study - To Start 1Q 2019
Civilian and Military-Related PTSD, <9 Years Time since Tvz/
27

General study characteristics: Primary endpoint CAPS-5%;

+  Randomized, double-blind, placebo-controlled study with  * Mean change from baseline at Week 4 (Tonmya 5.6 mg vs,
baseline CAPS-51 = 33 in all U.S. sites placeba)
Enrollment restricted to study participants with PTSD whao

experienced an index trauma = 9 years from the date of I(ev Semndarv endpoints include:
screening

CAPS-5 mean change from baseline at Week 12 (Tonmya 5.6

Tonmya once-daily at bedtime mg vs. placebo)
5.6 mg (2 % 2.8 mg tablets)

Potential pivotal efficacy study to support
Placebo once-daily at bedtime NDA approval

"""" 12-week open-label extension study
Primary endpoint CAPS-51 at Week 4

LCAPS-5 = Clinician-Adminisbered PTSD Scale for DSM-5 £1 2018 Tonix Pharmaceuticals Holding Corp.




/|y TNX-102 SL - Bedtime Treatment for Multiple

"/ Potential Indications /
28

Management of Fibromyalgia (FM) - chronic pain condition

« TNX-102 SL studied at low dose (2.8 mg) - half the dose being developed
for PTSD - did not separate from placebo on primary endpoint, average
pain improvement (responder analysis)

+ Retrospective analysis showed average pain improvement (secondary

endpoint) after 12 weeks of treatment showed statistical significance (P<
0.05, MMRM)

* Low dose TNX-102 SL (2.8 mg) showed an improvement in sleep quality in
Phase 2 and Phase 3 FM trials

« Efficacy of TNX-102 SL 5.6 mg in FM can be studied in a potential pivotal
study to support product registration
Agitation in Alzheimer’s Disease
+ Fast Track designation granted July 2018

« Phase 2/ potential pivotal efficacy study protocol received FDA comments
in October 2018

onix Pharmaceuticals Holding Corp




Agitation in Alzheimer’s Disease - Additional
Indication Being Developed for TNX-102 SL /
29

FDA designated Fast Track development program

Significant unmet need
« No FDA approved drugs for the treatment of agitation in Alzheimer’s

Mechanism of improving sleep quality
« Sleep disturbance is a significant and common symptoms in Alzheimer’s

Pharmacological advantages outweigh potential concerns of
using TNX-102 SL in treating agitation in Alzheimer’s disease

» Blocks 3 receptors, not just one (e.g., 5-HT,,)




TNX-102 SL for Agitation in Alzheimer’s -
Regulatory Status and Registration Strategy /
30

FDA confirmed no additional study is needed prior to IND
submission

+ Pre-IND meeting established open dialogue with the FDA on pivotal clinical study
design and efficacy endpoints to support product registration

Proposed Phase 2 IND study can potentially serve as a pivotal
efficacy study to support NDA approval
+ FDA comments on final protocol received October 2018

Registration Strategy of TNX-102 SL for agitation in Alzheimer’s
disease

« Efficacy Supplement (sNDA1l) may be leveraged from the PTSD/FM development
program and supported by Initial NDA approval for PTSD/FM

ISupplamantal New Crug Application
Tonix Pharmaceuticals Holding Corp.




(1) Candidates in Development

Indication/
Pipeline Product Description Preclinical /Phase 1 /Phase 2 /Phase 3 /MDAL/BLAZ / Market

Bedtime Treatment
for PTSD*
Cyclobenzaprine HCI
sublingual tablets

Tonmya

New Phase 3 study to start 102019

Bedtime Treatment for
i ke N e Bl Agitation in Alzheimer's

Cyclebenzaprine HC
sublingual tablets

Fast Track Phase 2/3 ready program

Daytime Treatment Movel polymorph and salt discovered and characterized;

TNX-601 for PTSD Preliminary human PK and safety data?* from selected
Tianeptine exalate oral formulation expected in 2|
formuisten -
Smallpox- Horsepox virus synthesized and
TNX-801 preventing vaccine demonstrated protective vaccine

activity in mice

Live horsepex virus (HPXV)
vaccine from cell culture

All programs owned outright with no royalties or other obligations due

LNDW- Mew Drug Application; BLA -Biologic Licensing Application; *PTSD-Posttraumatic Stress Disorder; non-1N0 study
i 2018 Tonix Pharmaceuticals Halding Corp.




1 TNX-601 (Tianeptine Oxalate):
A Potential Clinical Candidate for PTSD

32

Targeted as a 15t line monotherapy for PTSD: oral formulation for daytime dosing
v Leverages expertise in PTSD (clinical and regulatory experience, market analysis,

etc.)
v Mechanism of Action (MOA) is different from TNX-102 SL
Pre-IND « Tianeptine sodium (amorphous) has been approved in EU, Russia, Asla and Latin America for
Candidate depression since 1987 with established post-marketing experience

« Identified new oxalate salt polymorph with improved pharmaceutical properties ideal for
reformulation

« Preliminary human pharmacokinetic and safety data (non-IND study) from selected formulation
expected in second half 2019

Filed patent application on novel salt polymorph

Targeting a + Issued patent on steroid-induced cognitive impairment and memary oss issues
CDI‘!dIt!On with Clinical evidence for PTSD
Significant ) ] _ o iy
Unmet Need +  Several studies have shown tianeptine to be active in the treatment of PTSD

b Frangiskovie T, et al, Frychiotr Dans, 2011 Sep; 23(31:252-65, PHID: 21563653

T Aumyantsees G oand, Stepenoy AL, Hegroso Gehay Physicl, 2008 Jenp 38015 55-60, 2MI0: 10097761
*adeksandrovekil 1A, =t al, Zh Mewrsl Bsikhiobe Im 5 5 Korsskowa, 2005; 105[11):34-9, 2610 16339531 [Russian]
4 Qnder B, ot al, Bur Prypchinbey, 2006 {39:174-9, PHIG: 1559468347

£ 2018 Tonix Pharmaceuticals Halding Carp.




TNX-801 (Synthesized Live Horsepox Virus):
O A Smallpox-Preventing Vaccine Candidate
33

Potential improvement over current biodefense tools against smallpox

¥ Leverages Tonix's government affairs effort
¥ Collaboration with Professor David Evans and Dr. Ryan Noyce at University of Alberta
+ Demonstrated protective vaccine activity in mice
v Patent application on novel vaccine submitted
Regulatory strategy
+ We intend to meet with FDA to discuss the most efficient and appropriate investigational
plan to support the licensure, either:
+ Application of the “Animal Rule”, or
¥ Conducting an active comparator study using ACAM2000
+ Good Manufacturing Practice (GMP) viral production process in development

Pre-IND Stage

Material threat medical countermeasure under 21* Century Cures Act

Targeting a . . . .
+ Qualifies for Priority Review Voucher {PRV) upon licensure®

Potential Public
Health Issue ¥ PRVs have no expiration date, are transferrable and have sald for ~$125 M

*BLASNDA, priority G-manth review is expected, £ 2018 Tonix Pharmaceuticals Helding Corp.




(1) Management Team

Seth Lederman, MD
President & CEO
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Gregory Sullivan, MD
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Bradley Saenger, CPA
Chief Financial Officer
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Jessica Morris
Chief Operating Officer
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1 Board of Directors

Seth Lederman, MD
Chairman

Donald Landry, MD, PhD
Chair of Medicine, Columbia University

Margaret Smith Bell
Standard Life Investments, Putnam
Investrents, State Street Research

Charles Mather
BTIG, Janney, Jefferies, Cowen, Smith Bamey

Patrick Grace

Adeoye “Oye” Olukotun, MD

(qp) global family offices, Grace Institute Squibb, BMS, Mallinckrodt, Esperion

Foundation, WR Grace, Chemed

Gen. David Grange (ret.)

Pharm-Olam, PPD, McCormick Foundation

£ 2018 T

21}

John Rhodes
Chair, NYS Public Service Commission, CEQ,
NYS Dept. of Public Service, Booz Allen

% Pharmaceuticals Holding Corp.
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(1) Milestones — Recently Completed and Upcoming

36
"4 July 2018 Completed P301/HONOR study interim analysis - result did not support study
continuation but strengthened new Phase 3 study
Ef' August 2018 Presentation of P301/HONOR study results at Military Health System Scientific
Symposium
& October 2018 Met with FDA and received preliminary agreement on the design of new Phase 3 study

of Tonmya for PTSD
O First Quarter 2019 Initiate new Phase 3 study of Tonmya for FTSD (cvillan and military)

O Second Half 2019 Preliminary human pharmacokinetic and safety data (non-IND study) from
selected TNX-601 (tianeptine oxalate) formulation

£ 2018 Tonix Pharmaceuticals Holding Corp.




Summary

Phase 3 development of Breakthrough Therapy treatment for PTSD, including
military-related PTSD

+ Major unmet need; ~11 million Americans affected
+ Benefited from FDA 505(b)(2) NDA approval requirement

New indication in development for agitation in Alzheimer’s Disease
« Unmet medical need, no approved drug available
» Fast Track Phase 2/3 ready program

Complimentary day-time PTSD treatment in development
+ Leverages development expertise in PTSD, i.e., regulatory, trial recruitment and
execution
Innovative vaccine in development to prevent Smallpox
+  QOpportunity to supply stockpiling requirement; short development path
+ Studies in mice suggest improved safety profile

onix Pharmaceuticals Holding Corp.
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(b Tonix Development Highlights

TNX-601% - Pre-IND candidate for daytime treatment for PTSD
» MNonclinical development ongoing
TNX-8015 - Smallpox-preventing vaccine candidate

» Efficacy demonstrated in mouse model
+ cGMP process development underway

Pipeline

Tonmya has been conditionally acoepted by the U.S, FD& as the proposed trade name for THX-102 S0 (cyclobenzaprine HCl sublingual tablets) for FTSD, THX-102 S0 is an
investigational new drug and has not been approved for any indication.

2 FA Breakthrough Therapy Type B Clinical Guidance Mecting (October 2%, 2018)

3 IMD- Investigational New Drog Application
F Tiamephing oxalate

A Bynithesized lve horsepon vines

£ 2018 Tonix Pharmaceuticals Halding Carp.




(1) Prevalence of PTSD Among Civilians and Veterans

~ 3 - N

4.7% 19-319% >19%
General population? Vietnam veterans? Irag/Afghanistan?
hop AN P y,

-

11 million American adults affected*®
Qd Women more likely to develop than ment

OO Susceptibility may run in families!

tGokdstein et al., 2016; “MNorrs, PTS0 Res Quar, 2013; Sdnalysis of VA Health Care Utilization among Qperation Enduring Freedom, Qperation Traql Froedorm, and Oparation
New Dawn Veterans, fram 1st Qtr FY 2002 throwgh 2nd Qtr FY 2015, Washington, DC; amaong 1.9M separated OEF/OIFOND veberans, 1.2M have cbtained Wi healthcare;
G35k evaluated by VA with possible mental disorder, and 372k diagnosed with FTSD; * Goldstein et al,, 2016; *Veterans: VA/DOD Clinical Practice Guidelines for the

Managements of FTSD and Acute Stress Disorder, 2017, page 15

£ 2018 Tonix Pharmaceuticals Holding Corp.




TNX-102 SL Intellectual Property - U.S. Protection
until 2034

Composition of matter (eutectic) : Protection expected to 2034

+ United States Patent and Trademark Office (USPTO) issued U.5. Patent No. 9,636,408 in May 2017
and U.5. Patent No. 8,956,188 in May 2018

+ Japanese Patent Office (JPO) issued Japanese Patent No. 6310542 in March 2018
« New Zealand Intellectual Property Office (NZIPQ) issued New Zealand Patent No. 6831152 in May 2017
+ 37 patent applications pending (2 allowed (US and South Africa))

Pharmacokinetics (PK) : Protection expected to 2033
« JPO issued Japanese Patent No. 6259452 in December 2017
*» NZIPO issued Mew Zealand Patent MNo. 631144 in March 2017

+ Taiwanese Intellectual Property Office issued Taiwanese Patent No. I590820 in July 2017
= 21 patent applications pending (1 allowed (Australia))

Method of use for active ingredient cyclobenzaprine : Protection expected to 2030

» European Patent Office issued European Patent No. 2 501 234B1 in September 2017 (validated in 38
countries). Opposition filed in June 2018

+ USPTO issued U.S. Patent 9,918,948 in March 2018
« 2 patent applications pending

onix Pharmaceuticals Holding Corp.




Tonmya®?! - Breakthrough Therapy for Treatment
of PTSD Targets Sleep Disturbance /
5

Tonmya - first investigational new drug to show treatment effect
in military-related PTSD in two large, 12-week, multi-center
studies

Retrospective analyses showed Tonmya reduced PTSD severity in
participants who experienced index traumas during military service
in 2001 or later

« The severity of PTSD symptoms were measured by the CAPS-52 assessment scale,
the endpoint required by FDA for marketing approval

Breakthrough Therapy Designation from FDA in December 2016
Collaboration with Army: Tonix-USAMMDA CRADA signed 2015

Tanrmya has been conditionally accepted by the .5, FRA a3 the proposed trade name for THX-102 5L (cyclobenzapring HO seblingual tahlets) For BFTSO,
THE-102 SL s an investigaticnal new drug and has not been approved For any indication,

Clinician Administered PTSD Scale for DSM-5 + T, Pharmaceuticals Holding Cor




Need for Effective and Safe Therapies for
Treatment of Military PTSD /
6

PTSD is signature wound of last 25 years of war
« Affects servicemember health and performance, force readiness, retention
+ Believed to be the underlying cause of suicide in many cases

No products FDA approved for PTSD since Pfizer's Zoloft®
(sertraline) and GSK’s Paxil® (paroxetine) circa 2000

» MNeither has shown efficacy in military-related PTSD

« Male PTSD patients often unresponsive or intolerant of current treatments

+ Side effects relating to sexual dysfunction (particularly in males), sleep and weight
gain are commonly reported

DoD is Working to Understand and Treat PTSD
» Increased scrutiny of PTSD discharges for behavioral problems
« Wider recognition that PTSD is a service-related disability




"-;'3::'.--,‘55\.3 Key Features /
- 7

Tonmya is believed to treat PTSD by improving sleep quality
« The brain naturally processes memories during sleep
« PTSD sufferers’ emotionally charged memories disturb sleep and disrupt the natural
processing of memores during sleep
« Tonmya is believed to normalize memory processing and facilitate extinction consolidation
(breaking the link between “triggers” and PTSD symptoms)
Tonmya is NEITHER a benzodiazepine nor a narcotic
+ The active ingredient, does NOT interact with the same receptors as traditional hypnotic
sleep drugs associated with retrograde amnesia; is NOT an opiate
Tonmya is non-addictive

« The active ingredient of Tonmya, cyclobenzaprine, is the active ingredient of an orally ingested
immediate release tablets (Flexeril®), approved 40 years ago

» Flexeril’s current labeling indicates no abuse and dependence concern at higher doses than
Tonmya (15-30 mg/day v. 5.6 mg/day); NDA can be filed without drug abuse and dependency
assessment studies

Once-daily sublingual dose taken at bedtime enhances patient adherence

onix Pharmaceuticals Holding €




Tonmya for the Treatment of PTSD

e

One Phase 2 study completed and one Phase 3 study

stopped early due to inadequate separation from placebo

» Both studies were accepted by the FDA as potential pivotal efficacy studies in
military-related PTSD if successful

« No safety or tolerability concerns

»  Phase 2 study (P201) formed the basis of FDA Breakthrough Therapy designation

»  Phase 3 study (P301) provided evidence of effectiveness as early as 4 weeks after
treatment but diminished over time due to high placebo response in subpopulation
=9 years since trauma
Results from both studies can be used as supportive efficacy and safety data for
Tonmya NDA submission

Retrospective analyses of P301 showed treatment effect
Received FDA feedback and preliminary agreement on a new Phase 3 trial design in
October?

«  New 12-week Phase 3 trial planned with Week 4 primary endpoint of CAPS-5

change from baseline
LMD = Mew Drug Application; 2FDA Breakthrough Therapy Type B Clinical Guidance Meeting October 29, 2018
2018 Tonix Pharmaceuticals Holding Corp.




1 Tonmya Dose-Effect in Military-Related PTSD?

3I0% - . -
PTSD Symptoms (CAPS-5 Score) Remission
mPlacebo (N=77)
Wil Wh 2 W d WEE WEE Wk 10 Wk 12 25% 5 % aBTonmya 2.8 mg (N=70)
] = 21.10% aTanmya 5.6 mg (N=38)
——Flaceha —=—Tonmya L8 mg ——Tonmya 5.6 mg =] 2094
o -
- &
£ E 1s5% o
= 0 u
z 4
S E 10%
[ 7 E
4 5%
E =~ [ | 7.2 E
] points E
25 D%
b l Weeks 8 & 12
L
30 Remission = Loss of Diagnasls and CARS-5 < 11
S op=i, Y op=i 025, Toamya 5.6 graup with placeba, HMEM with muliple Asterisk and hashmark reprosent pairwise comparisons bebween
imputation (MK *pe0018, Temya 2.8 mg graup with placaba, MARK with ML Tanmya and Placeba; *p=0.03, Odds Ratle 3.00 (0,85, 10.18)

*pe=i02, Dods Ratia 4.60 (1.27, 16.24); lagistic regressian

'Phase * P01/ &M se study; Retrospective analysis of Tonmya 5.6 mg on CAPS-5 =33 [high-moderate) subgroup, Primary analysis of P201/AtEase was on Tonmya
2.8 mg in participants with entry CAPS-5 229, moderate PTSD severity,

OLE Tonix Pharmaceuticals Halding




Retrospective Comparison of Time Since Trauma in
P201/AtEase versus P301/HONOR (Tonmya 5.6/
10

mg Groups)

==P201 THX 5.6mg =——=P30LTHK 5.6 mg
= =gGroup Median = =Group Median

i

&

&

]
1
1
1
1
1
L]

Percentage of Patients in Treatment Arm

o N & @ o=

] 1
1 i
1 1
1 1
L] i
1 1
1] 1
0 1 2 3 4 S5 & 7 B % 1o 11 12 13 14 15 16 17
Years Since Traumatic Event

P301 study was initiated approximately two years later than Phase 2 P201
= The median time since trauma in Phase 3 was 9.5 years compared to the median time
since trauma in Phase 2 of 6.0 years for TNX-102 SL 5.6 mg treated groups

Tonix Pharmaceuticals Holding Corp.




;iL\ Primary Outcome (CAPS-5) in Phase 3 (mITT) and
=/ <9 Years Time Since Trauma (TST) Subgroups /
11

P301 modified intent to treat (mITT) population PEOLTST £0 yrs

wen wea ws Wk 12 Wi vk Wik w1
0 s
5 —=— gk |H=13T) —a— THE- 108 61 5 46 rag (W= 135) al —=—Plemsa [Hebl s THELOZ A 5.6 mg (H=EL)
41 =
£ ool ~50% mITT Population % 1
F £ X atf =
13 g B
= ﬁ B .l —
g — E
£ —_— ; a1 T
e a ¥
1k + 3 .+ T
|
ST |
.
-
*p=0.015%, THX-1L2E 5L 5.6 mg group v, phaceba, using
mixed model repeated measures (MMRH] with multele *#pa0,004, Fp=0.023,
mputaticn (ML) P lL05T, THX-102 5L

5.6 mg group v placeba,
using MMAM with MI

2018 Tonix Pharmaceuticals Holding Corp.




Sustained Remission in Phase 2 and Phase 3 Studies:

@} Retrospective Analyses of P201 Entry CAPS-5 =233 and P301 EV
12

=" Since Trauma Subgroups

Remission is a clinical state
that is essentially

- P201 P301
asvmptomatl C {Subgroup 233 CAPS-5 Basaline) (Subgroup 28 Years Since Trauma)
i BFacebo 2]*1'6 £ WPlacsbo
5 WTNK 5.6 mg _ S L EINSEmg *
In order to confirm remission: = i o 18.0%
» Determined rates of participants % . 3
who met remission status at . -
both Week 8 and Week 12 a a
.E 5.2% ‘E 5.0%
C mE D m
Rate of remission in =9 years L ® =

= = = Remizshon {CAPS-5 <11] at Weels § & 12 Ramissian [CAPS-5<11) &t Weaks 8 & 12
:E:ﬁ?ﬂf’r?;g.ﬂasg{i?lgpcxpga‘g lb"ls P00, Odds Ratio 460 [953%01 1.27, 16,66 *Pa000, Oolds Aatio 4.00 {95% 01 1.06, 15,28
33 group in P201!?

"Majority of 201 parbicipants were £ 9 pears since fravma and ~50% of P201 participants and all of P30T participants were = 33 CARS-5 at baseline

2018 Tonix Pharmaceuticals Holding Corp.




Adverse Events (AEs) in P201/AtEase and
P301/HONOR Studies

Systemic Adverse Events*"

Somnolence B.4% 11.8% 16.0% 9.0% 15.7%
Dry mouth 10.6% 4.3% 16.0%
Headache 4.3% 5.4% 12.0%
Insomnia 85% 7.5% 6.0%
Sedation 1.1% 2.2% 12.0%
Hypoaesthesia oral 2.1% 38.7% 36.0% 1.5% 37.3%
Paraesthesia oral 3.2% 16.1% 4.0% 0.7% 9.7%
Glossodynia 1.1% 3.2% 6.0%
Product Taste Abnormal 3.0% 11.9%

“only adverse events (AEs) are listad that are at a rate of = 5% in any TH¥-treated aroup
*no valuas in @ row for either study means the AE in the active group(s) in that study was at a rate of <5%

No serious and unexpected AEs in P201 or P301

Systemic AEs comparable between studies and also consistent with those described in

approved cyclobenzaprine product labeling
Similar severity and incidence of oral hypoesthesia (oral numbness)

£ 2018 Tonix Pharmaceuticals Holding Corp.
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Summary of Clinical Experience with Tonmya/
TNX-102 SL in PTSD /
14

Median time since trauma (TST) in TNX-102 SL 5.6 mg group in the P301/HONOR study
(9.5 years) was longer than P201/AtEase study (6 years)

« Both studied military-related PTSD

« Time has passed since the surge in Iraq
In retrospective analysis, the = 9 year subgroup of P301 study had similar results as
the P201 study (primary and secondary)

+ TST is important in placebo-controlled clinical study

= Potential enrichment in = 9 years TST subgroup for treatment responders
The = 9 year subgroup of P301 may be enriched for *Remitting Phase” of PTSD14

- Expect remitting phase of PTSD is more amenable to drug studies
Results from retrospective analyses lead to improved Phase 3 study design

Hessler ot al. Arch Gen Papchiotry 19595, 52: 1048- 1060,

Fhrmenta et al. GO Paychighrye 20018:18:48_

“Galatzer-Lewy et al. ALOS ONE 2813;3:2 70084,

“Perkonigg et al. Am F Pepchizbne 2006;162:1330-1327. 2018 Tonix Pharmaceuticals Haoldi Com.




Tonmya/TNX-102 SL - New Phase 3 Study /
15

In two prior clinical trials, Tonmya 5.6 mg consistently reduced

military-related PTSD severity for participants with =9 years since
trauma

These data provide the rationale to study Tonmya's effect in
participants with =9 years since trauma in a new Phase 3 study

» Civilian-related PTSD will be studied along with military-related PTSD
* Primary endpoint will be CAPS-5 at Week 4 to minimize drop-out
+ Treatment duration will be 12 weeks

» Plans to initiate in 1Q 2019

Tonix Pharmaceuticals Holdi




1 New Phase 3 P302 Study - To Start 1Q 2019
Civilian and Military-Related PTSD, <9 Years Time since Tvz/
16

General study characteristics: Primary endpoint CAPS-5%;

+  Randomized, double-blind, placebo-controlled study with  * Mean change from baseline at Week 4 (Tonmya 5.6 mg vs,
baseline CAPS-51 = 33 in all U.S. sites placeba)
Enrollment restricted to study participants with PTSD whao

experienced an index trauma = 9 years from the date of I(ev Semndarv endpoints include:
screening

CAPS-5 mean change from baseline at Week 12 (Tonmya 5.6

Tonmya once-daily at bedtime mg vs. placebo)
5.6 mg (2 % 2.8 mg tablets)

Potential pivotal efficacy study to support
Placebo once-daily at bedtime NDA approval

"""" 12-week open-label extension study
Primary endpoint CAPS-51 at Week 4

LCAPS-5 = Clinician-Adminisbered PTSD Scale for DSM-5 £1 2018 Tonix Pharmaceuticals Holding Corp.




Late-Stage PTSD Drug Candidates /

Tonmya

+ Breakthrough Therapy in Phase 3; only development program focused on military-
related and civilian PTSD, only drug to show activity in treatment of military-related
PTSD in large multi-center trials

MDMA-assisted psychotherapy

= Breakthrough therapy that is Phase 3-ready; showed activity in a Phase 2 study of
PTSD

Other drugs currently (or recently) in Phase 2 development
« Rexulti® (brexpiprazole) - Otsuka/lLundbeck; atypical antipsychotic
+ BNC-201 - Bionomics; nicotinic receptor modulator {program stopped after Phase 2)

onix Pharmaceuticals Holding €




/|y TNX-102 SL - Bedtime Treatment for Multiple

"/ Potential Indications /
18

Management of Fibromyalgia (FM) - chronic pain condition

« TNX-102 SL studied at low dose (2.8 mg) - half the dose being developed
for PTSD - did not separate from placebo on primary endpoint, average
pain improvement (responder analysis)

+ Retrospective analysis showed average pain improvement (secondary

endpoint) after 12 weeks of treatment showed statistical significance (P<
0.05, MMRM)

* Low dose TNX-102 SL (2.8 mg) showed an improvement in sleep quality in
Phase 2 and Phase 3 FM trials

« Efficacy of TNX-102 SL 5.6 mg in FM can be studied in a potential pivotal
study to support product registration
Agitation in Alzheimer’s Disease
+ Fast Track designation granted July 2018

« Phase 2/ potential pivotal efficacy study protocol received FDA comments
in October 2018

onix Pharmaceuticals Holding Corp




TNX-102 SL for Agitation in Alzheimer’s -
Regulatory Status and Registration Strategy /
19

FDA confirmed no additional study is needed prior to IND
submission

+ Pre-IND meeting established open dialogue with the FDA on pivotal clinical study
design and efficacy endpoints to support product registration

Proposed Phase 2 IND study can potentially serve as a pivotal
efficacy study to support NDA approval
+ FDA comments on final protocol received October 2018

Registration Strategy of TNX-102 SL for agitation in Alzheimer’s
disease

« Efficacy Supplement (sNDA1l) may be leveraged from the PTSD/FM development
program and supported by Initial NDA approval for PTSD/FM

ISupplamantal New Crug Application
Tonix Pharmaceuticals Holding Corp.




(1) Candidates in Development

Indication/
Pipeline Product Description Preclinical /Phase 1 /Phase 2 /Phase 3 /MDAL/BLAZ / Market

Bedtime Treatment
for PTSD
Cyclobenzaprine HCI
sublingual tablets

Tonmya

New Phase 3 study to start 102019

Bedtime Treatment for
i ke N e Bl Agitation in Alzheimer's

Cyclebenzaprine HC
sublingual tablets

Fast Track Phase 2/3 ready program

Daytime Treatment Movel polymorph and salt discovered and characterized;

TNX-601 for PTSD Preliminary human PK and safety data? from selected
Tianeptine oxalate gral formulation expacted 2H2019
formuisten |
Smallpox- Horsepox virus synthesized and
TNX-801 preventing vaccine demonstrated protective vaccine

activity in mice

Live horsepex virus (HPXV)
vaccine from cell culture

All programs owned outright with no royalties or other obligations due

LMD Mew Druag Application; 2BLA -Blologic Licensing Application; 2non-IND study
) 2018 Tonix Pharmaceuticals Helding Corp.




1 TNX-601 (Tianeptine Oxalate):
A Potential Clinical Candidate for PTSD

21

Targeted as a 15t line monotherapy for PTSD: oral formulation for daytime dosing
v Leverages expertise in PTSD (clinical and regulatory experience, market analysis,

etc.)
v Mechanism of Action (MOA) is different from TNX-102 SL
Pre-IND « Tianeptine sodium (amorphous) has been approved in EU, Russia, Asla and Latin America for
Candidate depression since 1987 with established post-marketing experience

« Identified new oxalate salt polymorph with improved pharmaceutical properties ideal for
reformulation

« Preliminary human pharmacokinetic and safety data (non-IND study) from selected formulation
expected in second half 2019

Filed patent application on novel salt polymorph

Targeting a + Issued patent on steroid-induced cognitive impairment and memary oss issues
CDI‘!dIt!On with Clinical evidence for PTSD
Significant ) ] _ o iy
Unmet Need +  Several studies have shown tianeptine to be active in the treatment of PTSD

b Frangiskovie T, et al, Frychiotr Dans, 2011 Sep; 23(31:252-65, PHID: 21563653

T Aumyantsees G oand, Stepenoy AL, Hegroso Gehay Physicl, 2008 Jenp 38015 55-60, 2MI0: 10097761
*adeksandrovekil 1A, =t al, Zh Mewrsl Bsikhiobe Im 5 5 Korsskowa, 2005; 105[11):34-9, 2610 16339531 [Russian]
4 Qnder B, ot al, Bur Prypchinbey, 2006 {39:174-9, PHIG: 1559468347

£ 2018 Tonix Pharmaceuticals Halding Carp.




TNX-801 (Synthesized Live Horsepox Virus):
O A Smallpox-Preventing Vaccine Candidate
22

Potential improvement over current biodefense tools against smallpox

¥ Leverages Tonix's government affairs effort
¥ Collaboration with Professor David Evans and Dr. Ryan Noyce at University of Alberta
+ Demonstrated protective vaccine activity in mice
v Patent application on novel vaccine submitted
Regulatory strategy
+ We intend to meet with FDA to discuss the most efficient and appropriate investigational
plan to support the licensure, either:
+ Application of the “Animal Rule”, or
¥ Conducting an active comparator study using ACAM2000
+ Good Manufacturing Practice (GMP) viral production process in development

Pre-IND Stage

Material threat medical countermeasure under 21* Century Cures Act

Targeting a . . . .
+ Qualifies for Priority Review Voucher {PRV) upon licensure®

Potential Public
Health Issue ¥ PRVs have no expiration date, are transferrable and have sald for ~$125 M

*BLASNDA, priority G-manth review is expected, £ 2018 Tonix Pharmaceuticals Helding Corp.




(1) Management Team
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President & CEO
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(1) Milestones — Recently Completed and Upcoming

24
"4 July 2018 Completed P301/HONOR study interim analysis - result did not support study
continuation but strengthened new Phase 3 study
Ef' August 2018 Presentation of P301/HONOR study results at Military Health System Scientific
Symposium
& October 2018 Met with FDA and received preliminary agreement on the design of new Phase 3 study

of Tonmya for PTSD
O First Quarter 2019 Initiate new Phase 3 study of Tonmya for FTSD (cvillan and military)

O Second Half 2019 Preliminary human pharmacokinetic and safety data (non-IND study) from
selected TNX-601 (tianeptine oxalate) formulation

£ 2018 Tonix Pharmaceuticals Holding Corp.




Summary

Phase 3 development of Breakthrough Therapy treatment for PTSD, including
military-related PTSD

« Major unmet need; ~11 million Americans affected
« Benefited from FDA 505(b)(2) NDA approval requirement

New indication in development for agitation in Alzheimer’s Disease
+ Unmet medical need, no approved drug available
« Fast Track Phase 2/3 ready program

Complimentary day-time PTSD treatment in development
Leverages development expertise in PTSD, i.e., regulatory, trial recruitment and
execution
Innovative vaccine in development to prevent Smallpox
«  QOpportunity to supply stockpiling requirement; short development path
Studies in mice suggest improved safety profile

onix Pharmaceuticals Holding Corp.
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