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Item 7.01 Regulation FD Disclosure.

Tonix Pharmaceuticals Holding Corp. (the “Company”) updated its investor presentations, which are used to conduct meetings with investors, stockholders and analysts and at
investor conferences, and which the Company intends to place on its website, which may contain nonpublic information. Copies of the presentations are filed as Exhibit 99.01
and 99.02 hereto and incorporated herein by reference.

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

Item 9.01 Financial Statements and Exhibits.
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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: December 18, 2019 By: /s/ Bradley Saenger

Bradley Saenger
Chief Financial Officer
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Exhibit 99.01

1) Investor presentation /
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(l) Cautionary Note on Forward-Looking Statements

Certain statements in this presentation regarding strategic plans, expectations and objectives for future
operations or results are "forward-locking statements” as defined by the Private Securities Litigation Reform
Act of 1995, These statements may be identified by the use of forward-locking 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 developrment efforts and dependence upon third parties; and risks related to failure to obtain
U.5. 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 to update or revise any forward-looking statement, except as required by
law. Investors should read the risk factors set forth in the Annual Report on Form 10-K for the year ended
December 31, 2018, as filed with the Securities and Exchange Commission (the "SEC") on March 18, 2019,
and periodic reports and current reports filed with the SEC on or after the date thereof. All of Tonix's forward-

looking statements are expressly qualified by all such risk factors and other cautionary statements,

£ 2019 Toaix Pharmaceuticals Holding Carp.




l Tonix Pharmaceuticals

Who we are:

+ A clinical stage biopharmaceutical company dedicated to developing innovative treatments
for patients and making meaningful contributions to society

+ Focusing on small molecules and biclogics to treat psychiatric, pain and addiction
conditions

What we do:

« Target therapeutic areas with high need for improvement
— Conditions with no, or inadequate, treatments
— Significant patient populations not well served by existing therapies

- Develop innovative treatment options with possibility to be a “game changer”
- Scentifically unique and inhovative
—  Strong sclentific ratlonale supported by preliminary clinical evidence and published literature
—  Proven regulatory pathways and established dinical endpoints
— Built on a foundation of proprietary intellectual property

£ 2019 Tois F oiding Corp.
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Psychiatry, Pain and Addiction

CNS Candidates in Clinical Development

TNX-102 SL and TNX-601 owned outright with no royalties due

4
Pipeline Product Indication Ahasa 1 /Phasu 2 /Pllasa 3 ADA’;BLA‘AEI‘B:&!
tarim analysis resdlts expecied 10 2020
Badtime Treatment for PTSD - Tonmya®® Tapline data expected 20 2020
Bedtime Treatment for Fibromyalgia Interint analyyis results
Cyclabenzaprine HEI expacted 24 2020

sublingual tablets
Protectic® farmulation
technalagy

Badtime Treatmant for Agltation In Alzhelmer's

Bedtime Treatment for Alcohol Use Disordar (AUD)®

Cocaine esterase
(recarmbinant frem bacteria)
i formulation

Cocalne intoxicaktlon / overdosa

—

Daytime Treatment for PTSD

Tianeptine oxalate aral
contralled relgaze

Formulation MNeurccognitive Dysfunction from

orticosteraids

I TH-102 SL (cpicbenzaprine MCI susingusd tabiets] 5 an investigabionsd nes dng and hes not been approved

prupuscd tra-ue name far THX-102 5L Far the treabment of STS0, *800- New Drg Applceton;

recuiving FOA cleararce of an TN application, TRI-L02 5L for AUD will ke Pruse 3 ready
.:r:nn.rr.:?aq dauble-mutant ocare estarase 200 ma, i, selution] is an investigaticnal new Bclogic and
U.5.; a Phase 1 study for Termedation development was recently mmulcbedaulsldn of th U5

019 Temix Pharmaceuticals

Daytime Treatment for Major Depressive Disorder (MDD)

ary mdicabion; STonmiya has been condtionally stoepted by the LS, FOW, 25 the

“HLA -Bining Linensng Appheation;  Fre-meestigatianal Mew Grug (IND) meeting completed o October
st s empeted b qualdy for the SOSELI2) pathway for approval; # THX-1300

s net Baan aparoved for any indication; TTHE-E0D CR s in the pra-IND stage in the

folding Carp.




O Preclinical Pipeline?

Pipeline Product Indication(s) Category
TNX-1600 Daytime Treatment for PTSD Psychiatry
Triple revptake inhibitor?
TNX-1500°3 Prevention and treatment of organ transplant rejection Transplant
ARNL-CO15E lonal Treatment for autoimmune conditions including systemic lupus
: antibl:;.:'bc e erythematosus, rheumatold arthritis and multiple sclerosis Autoimmunity
TNX-1700 Treatment for gastric and pancreatic cancers oncology
(TFF2*
- 3 Biodef
TNX-501 Smallpox-preventing vaccine odetense
Live harsepax virus [HPEW)
vaccine from cell culture
Blodefense

TNX-7013 Pratection from radiation injury

Radicprotection drug
oral capsules
* [Experimantal new medicinas and baologics, nat approved for any indication

[25,4R,5R)-5-{ [ 2-aminobenze]d Jthizzal-E-yl)mathyl)aminog)-2-(bis) 4-Nusraphenyl)methyl) tetraby dro- 2H-pyran—4-ol) is an inhibitor of

reuptake of thres mondamine neurotransmitlers [Serctanin, narepinephring ard degamine)
T Programs oened outright with no royalties due — -
4 regambnant Trefgil Famity Factor 2 B 2018 Tonix Phe

euticals Holding Corp.
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TNX-102 SL Proposed Mechanism:
Improving Sleep Quality

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 quality may have a
therapeutic beneafit
— Reduction in disease-specific symptoms, with sleep improverment as a secondary endpoint

Therapeutic Area Target Indication | stamus |

Psychiatry Postiraumatic stress disorder (FTSD) Phase 3
Rheumatology Fibromyalgla {FM) Phase 3
Psychiatry / Neurology Agitation in Alzheimer's Disease {AAD) Phase 2 ready
Addiction Alcohol Use Disorder (AUD) Pre-IND
Chronic pain TBD Life-cycle opportunity

Sleep disorders TBD Life-cycle opportunity

B 2019 Tenix Phacmaceuticals Helding Corp.




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

7

sUnited States Patent and Trademark Office (USPTO) issued U5, Patent No. 3636408 in May 2017, LS, Patent
No. 9956188 in May 2018, LL.5. Patent No. 10117936 in Mov 2018, and LS. Fatent Mo, 10,357,465 in July 2019

+«European Patent COffice (EPD) issued Fatent Mo. 2068992 in December 2019

+China Mational Intellectual Property Administration issued Chinese Fatent Mo, ZL 2014800240111 in April 2019
«Indonesian Patent Office issued Indonesian Patent Mo, IDFOO005S5516 in January 2019

=Saudi Arabian Patent Office issued Saudi Patent Mo, 6088 in September 2018

+Japanesa Patent Office (JPO) issued Japanese Patent No. 6310542 in March 2018

=Mew Zealand Intellectual Property Office (NZIFO) issued Mew Zealand Patent No. 631152 in August 2017

+35 patent applications pending (5 being allowed in .5, Australia, Eurcpe, Taiwan, South Africa)

* MZIFO issued Mew Zealand Patent Mo. 631144 in March 2017 and Patent No. 726488 in January 2019

+ Taiwanese Intellectual Froperty Cdfice issued Taiwanese Patent Mo. 1590820 in July 2017 and Patent No. 642423 in
December 2018

+ Australian Patent Office issued Australian Patent No. 2013274003 in October 2018

= IR issued Japanese Patent No. 6255452 in Dec 2017

+ 21 patent applications pending

* Hong Kong Patent Office issued Hong Kong Patent Mo, HK1176235 in September 2018
= LUSPTO issued LS. Patent No. 99189448 in March 2018
« European Patent Office (EPC) issued European Fatent Mo, 2501234B1 in Sept 2017 {validated in 37 countries). [

n
Hr?mnse to an oppesition filed in June 2018, EPOYS Opposition Division determined in Qotober 2019 that it will uphald
[:] palm k.

+ 1 patent application pending

B 2019 Tenix Pharmaceuticals Helding Corp.




(l) Overview of Posttraumatic Stress Disorder (PTSD)/

8

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

Symptoms of PTSD fall into four clusters:

Intrusion (aversive memories, nightmares, flashbacks)

Avoidance (avoiding persons, places or situations)

Mood/cognitions (memary block, emetional numbing, detachment from others)
Hyperarousal (anxiety, agitation & sleep disturbance)

Fall Sl sl

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 maore severe FTSD symptoms

* Clinician-administered FTSD scale for Disgnostic Statistical Manual version 5 (DSM-5)

3019 Tonix Pharmaceuticals Holding Corp.




(l) Impact of PTSD on People /
8

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

£ 2019 Teaix Frarmaceuticals Holding Car




l 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 PTSDY
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: U.5. 4.7% (12 million adults)?
EU 2.3% (~10.0 million adults)?

Most common forms of trauma?
« Witnessing someone being badly injured or killed
« Matural disaster
+ Life-threatening accident
= Sexual or physical assault
! Kesslor ot o, Arch Gen Peychiatry 1995; 5201048

“ Gakdsten of al,, 316 (adusted far 200%)
*Tng Ewropaan Unicn Merket Polantal for @ Mew FTSD Drug. Preganad for Torie Fhammaceuicsls by Procsle Congutants Lid, Seglemoer 2016

£ 2019 Teaix Pharmaceuticals Holding Corp.
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(b Prevalence of PTSD Among Civilians and Veterans

11

4.7% 19-31% >19%

Adult population! | Vietnam veterans? Irag/Afghanistan®
AN PN v

Approximately 12 million American adults annually?!

Qd’ Women more likely to develop than men!

AWiglgstain at al,, 2016 (adjusted for 2019); *Narrls, PIE0 Res Guar, 2013; Ynaiysls of VA Health Care Litlzation amang Coeratian Enduring Freegom, Oparation Tragi
Freedom, and Opevatian New Dawn Vaterans, from Ist Qe 7Y 2002 throwgh 2ng Qe £ 2005, Washington, DO Ameng 19 separated OER/OIFOND vetarans, 1.2M have
obtained WA healthcare; 35k evaluated by VA with possible mental disorder, and 379k dizgnosed with PTSO.

B 2019 Tenix Phacmaceuticals Helding Corp.




0 PTSD Prevalence and Market Characteristics

12

Prevalent Population with PTSD (U.S.)
~12 million? (civilians plus veterans)

Majority of diagnosed patients receive pharmacotherapy treatment

a0 e
y \ Received Rx:
y . 495,500 (~80%*)

~B20k Veterans Diagnosed with PTSD

" Not Diagnosed in Veterans Administration (Wa)2+

with PTSD but No Rx: 123,900

| me receivin
' :l?ea:nentﬂ- 8 Diagnosed ~1.2 million
| S b with PTSD; Civilians Diagnosed
~9,2 million - 1.8 milli Recelved Rx: with PTSD?
| (84%) R LG 872,000 (~75%:3)
16%)
: f ' Goldstein et al., 2016 {adjusted far 2019]

Fypterans! VASDQD Cinical Framice Guidelines far thie
Managements of PTSD and Acube Stress Disorder, 2017,

“\ v page 15 (612,493 vews diagnosed with PTSD in WA Tor 2016)
FIMS Consulting, Market Saing & Traatment Bynamics:
- > No Rx: 288,000 Past-Traumatic Stress Disarcer (FTS0) Patients", 2016
N > + Bernardy et g, 2012 (0% of veterans disgnosed with

- PT3D had at least one madication from the CRnical Practios
S —— £ 2019 Tonix Pharmaceuticals Holding Corp. Guidelines)




(b What Drug Classes are Used to Treat PTSD?

13

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)
+ S5RIs are the only FDA-approved drug class
Estimated PTSD Market Volume {Civilian Population Only) ~14.1 million TRx*2

Tricyclic Antidepressants
Adrenergic Agents

Mon-benzodiazepine

Hypnotics Al Others

Benzodiazepinas

2.B45 M TRx

Zerotonin and norepinephnne
reuptake inhibiters (SMRIS)

Other Antidepressants {

S55RIs
Abypical Antipsychoties 2,839 M TRx

TRy = Total - AnticanvulsantsMood Stabilizers

VA D0D Clinical Practice Guideline Tor the Managemeant of Post-Traumatic Stress, Versian 2, 2000
¢ IM5 Congulting, Marker Sizing & Tréabmeant Dyranmice! "Posl-Trawnalic Stress Disarder (PTED) Patiens”, 2016
B 2019 Tenix Phacmaceuticals Helding Carp.




(1) PTSD: Not Well-Served by Approved Treatments /

14

FDA-approved SSRIs, paroxetine and sertraline, are indicated as a
treatment for PTSD
+ Neither drug has shown efficacy in military-related PTSD
+ Majority of male PTSD patients unrespansive or intolerant to current treatments
« Side effects relating to sexual dysfunction, sleep disturbance and weight gain are
commonly 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 SSRIs)

TNX-102 SL is being investigated in both military and civilian PTSD
and is expected to be indicated as a “treatment for PTSD"




(b 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

+ Inconsistent treatment response observed in males

Important tolerability issues with SSRIs in this population

* Friedman at al., 1 Chin Péychiatry 2007; 68:711
 Zolodt Package Tnsert, August, 2014

T Paxll Fackage Insert, Juna, 214 . -

4 Fava et @, Pss--:nmr;-er PS;"CI‘IO'SDm B4172.81, 2015 B 2019 Temix Pharmaceuticals Holding Carp.
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to Care for Veterans with PTSD

1 Growing Economic and Social Burden /
16

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!

~ 1.9M Veterans
out of 2.7M

LCBO Ragport 2012; F Taniglan, fnwsibls Waonds of Wir, 2005; 7 Aanplsis of WA Health Care Ueitzation among Cpematian Endoring Freedom, Operation fragi Froedom, snd
Operation Mew Dawn Veterans, frame Ist Qtr FY 2002 through Znd Qir 7Y 2015, Washington, DC; DEFADIFSOND, Dperations Endering Freedsm, Tragl Freedam and Mew Dawn.
& 2019 Tenix Pharmaceuticals Holding Corp.




1 TNX-102 SL: a Potential Bedtime Treatment for
PTSD /
17

First investigational new drug to show treatment effect in military-related
PTSD in two potential pivotal efficacy studies
+  Phase 2 study (P201/AtEase) showed TNX-102 SL 5.6 mg had a strong signal of treatment
effect at Week 12 as measured by CAPS-5!
+  Phase 3 study (P301/HONOR) provided evidence of effectiveness as early as 4 weeks after
treatment but diminished over time due ta high placebo response

- Retrospective analysis showed persistent effectiveness at Week 12 in subgroup with
Time Since Trauma =9 years from screening
+ Both studies can be used as supportive evidence of efficacy and safety for TNX-102 SL
MDA submission
+ No serious or unexpected adverse events related to TNX-102 SL were reported

Phase 3 study (P302/RECOVERY) initiated in March 2019 and currently
enrolling

1 CAPRS-5 = Clinician-Administered PTSD Scale far DSM-5
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(1) No Recognized Abuse Potential in Clinical StudiV

Active ingredient is cyclobenzaprine, which is structurally
related to tricyclic antidepressants
» Cyclobenzaprine interacts with receptors that regulate sleep
quality: 5-HT;, a,-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

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




1 TNX-102 SL: Sublingual Formulation is
0 Designed for Bedtime Administration /
19

TNX-102 SL: Proprietary sublingual formulation of cyclobenzaprine {CEP)
with transmucosal absorption
+ Innovation by design with patent protected CEP/mannitol eutectic
+ Rapid systemic exposure
Increases hioavailability during sleep
+ Avoids first-pass metabolism
+ Lowers exposure to long-lived active major metabelite, norcyclobenzaprine (norCBR)

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,,, «,-adrenergic, histamine H,)
» More selective for norepinephrine transporter and muscarinic M,

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

LDmugherty et al., Abstract 728, Spciety of Biclogical Prychiatry 70th Arnual Scienafic Carmvention, May 14-16, 2015, Toranta Ontario, Canada
2 FDA Minutes (Movamber 26, 2018
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Proprietary Cyclobenzaprine Hydrochloride Eutect
Mixture Stabilizes Sublingual Tablet Formulatio/
20

o 0 0
c® o 0“‘
Cyclobenzaprine-HCI N ',. '.°° ..'J.J. © Protectic™
(CBP-HCI) .‘ °° .‘ [ ff“ ) Euteclic
) ‘ formulation’
'0 '0 .ﬂ' ANGSTRO-
TECHMOLOGY™
Manmtol l:inaclwe}
p—
Base particle Base particle
(K HPO ) (K:HPOL D

Cyclobenzaprine
free base

Pure CBP-HCI interacts with base
and tablet disintagrates

EULS. Patent ismued May 2, 2017

'G-

r!a‘-" N'llde

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

B 2019 Tenix Pharmaceuticals Helding Co




TNX-102 SL: Hypothesized Novel Mechanism
Targets Sleep Quality for Recovery from PTSD /
21

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)

TNX-102 SL targets sleep quality?

+ The active ingredient in TNX-102 5L, cyclobenzaprine, interacts with receptors that
regulate sleep quality: strongly binds and potently blocks 5-HT.,, o,-adrenargic
and histamine H, receptors, permissive to sleep-dependent recovery processes

IErans LI, Acheson BT, Ristroagh VB, Dromenand SPa, Sleep Deprivation Disrupts Becall of Cordtioned Fear Extinction, Sial Paychiatry Cogn Nesrosei Heoroimaging

A7 Bk 123-170, Murkar ALA, De Koninck 1, Censoldative mechanisms of ametianal processing in REM sleep and BTSN, Sleap Med Rev. 2008 41:173-184
"Taugherty at al., Abstract 738, Sodety of Blalogical Paychiatry h Anrual Sckentific Comverdion, May 14-1€, 2005, Torente Ontaria, Canada
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Proposed Mechanism of Action of TNX-102 SL 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 system is normally quiescent

« Extinction learning is critical to recovery from trauma, and such new learning is
consolidated (moving from labile short term to established long term memory) during
particular stages of sleep!

+ 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*

+ Nocturnal 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.Face-Schedt, of al. Bialogy of Mood & Ameety Disargers, 201553 1-15.

Z.Straus et al. Biol Psych: CNNL 2017:2(2):123-129.

T, Catte 5, o% 8l J Weweosch, 2013330 10 4505 1-4 505

. Catta 5, ot gl Seep, 2000:26(5): 515520, 2019 Tonix Fharmaceuticals Holding Corp
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1 Proposed Mechanism of Action of TNX-102 SL in

the Treatment of PTSD:
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

Histaminergic projections
fram the buberomammillary
nuclews

- 2 -
Inhibition of ! -~ /
. 5 e

1. Serotonergic Inhibition of
projections from the —+| alEliail il s
dorsal raphe nucle

MNoradrenergic
projections from
the locs cosnileus

The overall proposed effects of TNX-102 SL on sleep
leads to increased sleep-dependent consolidation of
extinction memories, facilitating recavery fram PTSD

REM, rapid aye moverment; NREM, non-rapid eye mavemant;

P-wawes, panta-gericulo-neciptal waves B 2019 Teaix Pharmaceuticals Holding Corp.




d

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

Serotonergic Neuroreceptor Activity

‘ pans \

Serotonergle
projections from the
dorsal raphe nuclel

1.Um A5, et al. Sissp, 2007, 30(7}823-27.
2Dt 5, pt el Seep 2003 2605):513-520

3 Tarnas &, Gyargy B Efect of S-HT20008/20 reseptor agonists and antaganists an seep snd waking in Isbarstory animals and
Frumans, Ii; Mot 19, Pandi-Peromal S5, Jacsts. 8L, Hutt D0, eds, Seeotenin and sleeps Moleowlar, functonsd, and cinical

aspecs. Basel, Swmitzarlnd: Birkhduser Basel; 2008,
£, Datta 5, et 2l § Wowrasch, 201333 10):4551 4565,

narmally inhibits P-wave
release during REM sleep?

= This is thought to be dane
primarily through activity
at 5-HT,, receptors®

Site of release
of phasic waves
called pontine
or P-waves

P-wave activily is
highest right befare

and during REM sleep!

£ 2019 Toeaix Pharmaceuticals Holding Carp

+ Increased P-wave activity
during REM sleep is critical for
fear extinction memary
consolidation in rats*

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

This blockade may lead to
better quality of REM sleep
with increased fear extinction
consolidation in individuals
with FTSD, facilitating
recovery

Poviaias, ponto-genuli-oCCipinal waves; REM,
rapid eye mevament




(1) Phase 2 P201/AtEase! Study in Military-Related PTSD

=4

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

» Efficacy analysis from 2317 patients; 24
LS. clinical sites

bbb b el + Enrolled patients with baseline

2.8 mg N= 35" CAPS-52 = 29
= Primary Efficacy Analysis:
TNX-102 SL at bedtime once-daily + Difference in CAPS-5 score change from
shf L haseline between TNX-102 SL 2.8 mg and
FiliE ) N= 49" placebo at Week 12

«  Key Secondary Measures:
*  PROMIS Sleep Disturbance, CGI-I, SDS
———izweeks ——  3|-.---- 12-week open-label extension
LlinecalTrials gav ldentfier: HCTO2277704

2CAPE-§ = Clinician-Administered PTSD Scale for DSM-5 I I
“Medified intent-ta-treat population B 2019 Tenix Pharmaceuticals Helding Corp.




(1) P201/AtEase Study /
26

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




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

Assessment | Domain Analysis p-Values
| 2.8 mg (N=90) | 5.6 mg (N=49)
CAPS-5 Total MMRM {Primary Analysis) 0,253~ 0.053
Total MMRM with Multiple Imputation 0.211 0.031*
Taotal MMRM wif Hybrid LOCF/BOCF 0.172 0.037*
| Tatal AMCOVA, 0.090 0.038*
CAPS-5 clusters/items | Arousal & Reactivity duster (E) [MMRM 0.141 0048
Sleep itam (E&) MMRM 0.185 0.010%
Exaggerated Startle item [E4) MMRM 0.336 0.015*
CGI-T Responders Logistic ression 0.240 0.041%
PGIC |Mean score MMAM 0.078 0.035=
Sheehan Disability Scale |Work/schoal itermn MMRM 0.123 0.050%
Sodial/leisure item MMRM 0.198 0.031*

BOCF, baseline cbservation carried forward; CGI-1, Clinkcal Global Impression - Improvement scale; LOCF, last observation carried forward;
MMRM, mixed model repeated measures; PGIC, Patient Global Impression of Change

~Frimary analysis p-value not significant comparing Tenmya 2.8 mg versus placebo

FpelOs

B 2019 Teaix Pharmaceuticals Holding Corp.




P301/HONOR?! Study -Evidence of Efficacy at Week 4
Discontinued Due to High Placebo Response at Week 12 /
28

General study characteristics: Primary endpoint CAPS-5%
Randomized, double-blind, placebo-controlled, adaptive + Mean change from baseline at Week 12 (TMX-102 SL 5.6
design, planned 550 military-related PTSD participants with mg vs. placebo)

baseline CAPS-52 = 33 in approximately 40 LS. sites

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

+ Study stopped due to not meeting a pre-specified study
continuation threshold at Weelk 12

X-102 SL once-daily at bedtime
5.6 mg (2 x 2.8 mq tablets) W= 125%

Placebo once-daily at bedtime
N= 127+ « Participants discontinued in HONOR or 12-week open-label
extension (OLE) studies can enroll in the 40-week OLE study

————— 12 weeks ———|-srrs 12-week and/or 40-week open-label extension studies

LClimscalTriate. g Identifier: NCTO30G2540
*CAPS-§ = Clinician-Administered PTSD Scafe for DEM-5
"reartiod intent-to-treat population & 2019 Tonix Pharmaceoticals

ielding Carp.




(b P301/HONOR Study- Primary Analysis in mITT

Population
29

Wk 4
LS Mean (SE} [ 31.041.62) | -112§162) | 27.5{473] | 147 (1.73) | 26 {151)
5% €1 (27.8.24.2] | (-14.4.-8.00 | [24.1.30.91 | -18.0-11.4] | {-6.5.-0.61
powalue | G018
Week B |
LS Mean (51) aRai1.7e) -12.8(1.78] 276 (1me) -14.4 (1.88) | -1.8{3.77)
285 C1 (280,328 | ((18.5-0.4) | (2402313 | 28209 | (2227
p-walue [EF5
Wonk 13
LS bdcan (SE} | 28.04{1.80] =14.2 (180 27.0 {1900 =15.2 (1.90) | -1.041.88)
a5% Ol (24.5,21.5] |I 17.7.-10.71 | (23.3.30.8] | [-18.8.114] | [-47.2.7)
p-value rX vy

FMEM with Multiple [mputation

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 5L did not separate from placebo at primary endpoint

LS Mian (SE) = Least Squares Maan (Standard Ermar)

LI = Conifiderce Trierval

MCFE = Mezn Change Fram Baseline
£ 2019 Teaiz Phars

ticals Holding Corp.




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

Ne. of US Sites Randomizing 2 1 24 43

No. of Treatment Arms 3 | 2
Baseline Entry CAPS-5 Threshald =29 =33
Range of Includable Agas, years 18-65 | 18-75
Depression Rating Scale Employed PADRS BO-0I
Minimum Time Since Mo TFT 1 month | 3 months
Primary Endpoint Analytic Method MMRM MR with MI
No. of In-Clinic Study Visits g | 5

No. of CAPS-5 Administrations & 5

Key Secondary Endpoints CGH, 505, PROMIS SD| CGH, 505

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-11= Beck Depression Inveatoey-11 CGI-1=Chnical Ghabal Inpression - Imarovement; MI= multiphe imputation; MMREM=mixed model repested measunes,

MADRE =Montgomery-Asberg Doprassian Rating Scale; PROMIS SD=Fatient-Raported GQutsames Measurement Tnformation Sysitem - Skeep Disturance;
ShS=Sheshan Disabdey Scake; TFT=trauma-forused therapy

£ 2019 Tonix Pharmaceuticals Holding Corp.
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l

P201/AtEase and P301/HONOR Demographics
and Characteristics

P01 P301
Famalas, % 6.50% B0 B.20% 13.40% 2.00%
Age, yrs, |30] 320 345 348 35.5 359
Bady Mass Index, kg/m® 289 8.0 29.0 53 9.9
Employment (current), % 58 7% B2.3% B7.3% 63.0% 55 34
Unable to work due to PFT5D, % 9.8% 11.1% 14.3% 12.6% 165K
Active Duty/Reservists/Veterans, Mo, | 8/4/79 97571 5737 | 1TM0y110 | 9/0/116
[ Time since trauma, mean years rl 73 6.2 492 a3 :|
Time since trauma, median years 70 7.2 &0 43 85
Combat indax traumsa, % S0A% B3.5% D3.E% 1% 83.2%
MNurmber of deployrments 22 23 26 30 26
Baseline CAPS-5 Scores 395 85 9.3 424 42.0
Baseline 8011l Scores MA N MA 230 256
Basaline MADRS Scores 173 17.6 15.1 Ha MA

The striking difference between P201 and P3201 was time since trauma
»  Phase 2 P201 study recruited many participants from the surge in Irag who were
mostly <9 years since trauma

B 2019 Teaix Pharmaceuticals Holding Corp.
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TNX-102 SL Phase 2 Dose-Effect in Mi

Related PTSD?

tary-

32

PTSD mptom AP

Wk Wk whd wkE WkE Wk 1o Wk iz

LS Fean |SE] CFB in CAFS.5

L

*Fpodol, *pe0.0zE, THE-10] 5L 5.4 mg groep min placeba, MHRH wkh =ukipk
Ierpuzation (Pl *peDn 8, THX-102 5L 28 mg greup with plagche, MM with ML

30

25%s

207

15%:

10%s

B

Percent in Remission

(1L

Remission at Weeks 8 & 12

*
21.10%;

BFlacebeo (N=77}
BTonmya 2.8 mg (N=70)

w =
14.30%% OTanmya 5.6 mg {N=38)

Weeks B & 12

Feemission = Less of Diagnosis and CAPS-5 < £3

Asterisi and hashmark represent peinsise comparisons between
THE-102 5L and Flapeba; *pe0.08, Odds Rato 3.00 (0,89, 1015}
*p=0.02, Odds Rabio 4,00 [1.27, 10.05); logistic regression

I Cornpleted Phiase 2 P20 1 ALESse study: Retrospective analysis of TNX-102 5L 5.6 mg o0 CAPS-5 2133 (high-moderate] subgraup. Primany aralysis of P2017A1Ease,
based on THX-102 5L 2.8 myg in participants with entry CAPS-5 229 [mederate PTSD severity], was nol statistically significant,

ICAFS-5 = Clinician adrministered FTSE Scale for DSM-5

£ 2018 Tonis Pharms

-als Holdin




and =9 Years Time Since Trauma Subgroup

(l) Primary Outcome (CAPS-5) in Phase 3 Study: mITT/

Phase 3 P301/HONOR Study?

PTSD Symptoms (CAPS-5 Score) -
Meodified intent to treat (mITT) population Time Since Trauma (TST) =9 yrs
Wk wed W e 1} wea e 1] Wik ix
‘: | e Finc s = L1 e T LOE 505 g (M1 25 : -‘\\ e Plaguba e e TR0 13,6 g b1
Y |
g N ~50% mITT Population § - \
1 44 s i 4 , -_-——__ —
- E— — _— "]“
i —— i ] !
. . : : [ |
| " = i ;
*p=001L8, THX-I02 51 5.ﬂl Mg graup v, placehn, weng =ied :'D-U.OD“. *pal.06F, *pe0 039, THE-102 _SL
maodel repratnd messures (NHRH) with mutiple impuiston (M) 5.6 mp group v, placebo, usng MMEM with M

P Phase 3 PAHIHONOR stedy: stopped in July 2008, Separation on grimary endpaint did rat cross pre-specified study cantinuation threshald 2t Wesk 12 in the
interirm analbyse ot ~50% randcemization; no safety or tolerability issues discoversd

2019 Teenix Pharmaceuticals Holding Ca




l Retrospective Comparison of Time Since Trauma in
0 P201/AtEase versus P301/HONOR (TNX-102 SL
5.6 mg Groups) N

——FPRLTHX 5.6 mg  ——P301 THE 5.6 mg
= Group Median = = Graup Median

-
H

H

Percenttage of Patiends In Treatment Arm

o 1 r3 3 4 5
Years Since Traumatic Event

¥ 8B 9% 10 11 12 13 14 15 16 17

P301 study was initiated approximately two years later than Phase 2 P201
+  The median time since trauma in P301 was 9.5 years compared to the median time
since trauma in P201 of 6.0 years for TNX-102 5L 5.6 mg treated groups

2019 Teenix Pharmaceuticals Holding Ca




CAPS-5 Mean Change from Baseline Difference from
Placebo of TNX-102 SL 5.6 mg in TST Subgroups in
P3011!

35

= The mITT population was divided into
subgroups based on TST {1.5-2 years each as

i Lt well as 0-5 years and 213.5 years subgroups)

E 5 l week® = Graph shows the CAPS-5 differences in MCFE
= | T between TNX 5.5 mg and PBO for Weeks 4, B,
o 4 and 12 post-baseline timepoints
3 | T{ - “Expected contrast” horlzontal dashed line
34 —F e <— - Expectid cantraxt indicates observed effect from Phase 2 P20L
o i study
: | - For TST <105 years groups, THX 5.6 mg
£ - l showed good separation from PBO {left side of
I | vertical dashed 10.5 year ling)

-15 : «  For TST = 10,5 years groups, separation of THX

| 5.6 mg from PBOD was either small or worked
20 ! in the favor of PBQ (right side of wertical
L3 = @ - o o
2 % &, 'y % ¢_,¢ ﬁb "'G. dashed 10.5 year ling)
" il ™ W ITime Since Trauma in PTS0; Phase 3 Mulbi-Ceater,
Tire Since Trauma (Years) Doubie-Blind, Maceba-Controlied Trial of TRY-102 SL, a
Sublingual Formuiztion aof Cyclabenzaprine, in Ml

Group TST (yrs] a5 5-6.5 5.5-7.5 759 5105 10,512 12-13.5 2135 Related PTSD (Sludy THX-CY-PI01 ) Prasented af CNS
SR o T = T o o T = Summit In Boca Ratan, FL Movember 1-4, 2018 and
THES.E Mg W AT | BT A | A 12 5 w e e | abstrack published i Innovations in Clinical Newroscignce,

MNovembar-Decamber 2008: 1571 1-12,5uppi: 520,
httpssopntent equsnive. netfanbpharmad mediad T de0 5
2863 e de i el SSadald 2h, pof

MCFB=mean change fram Baseling; "N =number ¢f participants in greup; PEO=placebo; TST=time singe
g @ 2019 Tonix Phar

olding Corp.




PTSD Treatment Response to TNX-102 SL in Phase 2 and

Phase 3 Studies: Retrospective Analyses of P201 Entry CAPS-5
233 and P301 =9 Years Since Trauma Subgroups 2%

. [, = = —
Change in CAPS-5 over course ; *‘\\\\ =R AL
of treatment with TNX-102SL Enaforiy Toms ot
CAPS-5 is a structured interview é " \\\ = e, .':w1|r?..'.:x.,1r:;:r: 5
assessing PTSD severity £ |_ = ———_{ :.I.:r:m:.l:p;m.:.h..m, ey
i - o patation (HI|

+ Required primary endpoint for - T l
PTSD drug approval C

Decrease in PTSD severity in T o e P301TST=9yr
Phase 3 subgroup =9 years £ i.__;__ [t spons S
since TST is similar to Phase 2 :- o1 shese e i winra
subgroup with baseline CAPS- i |

5=33 is

e since faoma;
IMaforty of 230§ participents were <5 pears sinee brawma and <800 of PA0T participants and aif of 8507 particpeants were =235 CAPS-5 At barelng
2019 Tonix Pharmaceuticals Holding Carp,




Sustained Remission in Phase 2 and Phase 3 Studies:

Retrospective Analyses of P201 Entry CAPS-5 =33 and P301 =9 Years
Since Trauma Subgroups
37

Remission is a clinical state
that is essentially

- P01 P301
asvmp‘tomatlc . |Subgroup 233 CAPS-5 Baseling] __ [Subgroup 3 Years Since Trauma)
= WPlcebo 11‘11: e [ [GPE=SE
] _— . £ THE .G [
" L. 5 oy WTHESSmE ™ TN 5.6 mg .
In order to confirm remission: E £ :
+ Determined rates of participants 3 H] 1
who met remission status at E - E -
both Week 8 and Week 12 E: = 2 _
Rate of remission in <9 years : o o
= A = Femission {CAPS-5 <11 at Weeks £ 8 12 Remission [CAPS-5<10) at Woeks 3 8 12
since trauma gmup in Psnl IS FPLI, s bk 480 [RE001 120, 16 08 "Fei03, Odds Rati 4,03 |55 0 106, 1528

similar to baseline CAPS-5 =
33 group in P2011

tMajarity of F201 partiopants were £ ¥ peors since frawma and ~80% of P01 participants and ailf of P00 parbicipants were = 33 CARS-5 ot bassine

£ 2019 Teaix Frarmaceuticals Holding Car




Sustained Remission in P201/AtEase Study

without Oral AE's (ON/OT/NT)

Retrospective Analyses of Phase 2 Subgroups with and /
38

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

« Subgroups with and without
OM/OT/NT were studied in
participants who met remission
status at both Week & 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

P201 AtEase Study
ONSOTINT+
WPisis

WTHE EEmg

1o
) I

Rastbsion |CAPS-5«11) b Wil B & 17

Percent in Sustained Remission

P201 AtEase Study
ONSOT/NT-
| mebutn 2ax
BTHE S Emg
s

am
(=1

Remission (CAPS-5211] ot Weeks 88 12

R 10, Db Pati 1067 (EERCINEL AL




d

Retrospective Analyses of <9 Years Since Trauma

Subgroup on Primary and Secondary Endpoints in
P301/HONOR Study

P301 mITT P301 =9 Year Subgroup

1* |CAPs-5 MMRM/MI|  -3.6 0.019 -1.0 0.602 -6.9 0.004 -5.9 | 0.039
2's |CGI-l MMRM -0.3 0.015 -0.1 0.403 -0.6 0.002 -0.5 0.021
5Ds MMRM -0.2 0.785 -1.6 0.101 -1.8 0.167 -4.3 | 0.007
PGIC MMRM -0.2 0.238 0.3 0.020 0.4 0.045 -0.6 | 0.007
PROMIS SD (MMRM -3.1 0.015 -2.7 0.082 -4.5 0.029 -5.0 | 0.042
BDI-11 MMRM -1.1 0.330 -1.4 0.255 -5.2 0.008 -6.6 | 0.001

BOLGED p-vaies are all p=il0%; BOI1-1l=Geck Depressen CAFS-S=Cinican-admrstered PTS0 Soale for GSM-5; CG1-1=Clinical Global Impression — Improvement scale;
mITT=rmadified Intemt-to-Trest sample; MRERM=mized model repested messores anabais; Sl=multiple impatation; PGIC=Patient Glabal Impressen of Chargs scale; PROMIS
ShePatient-Reperted Dutiome Measurement [nfermation System Skeep Disturbance instranent [sheet feern Ba); PBO=placeta; S0G=Sheahan Cisabiity Seale; THX-5.6=THE-
102 5L 5.6 mgy yra=gears; 1%=primary; 2ee=sacondarion

Secondary endpoints also showed strong treatment effects in =9 yrs TST
= Support CAPS-5 results and similar to Phase 2 P201 Study results

B 2019 Tenix Pharmaceuticals Helding Corp.




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

Svstemic Adverse Evants®"

Local Administration Site Reactions*
Hypoaesthesia oral
Paraesthesia oral
Glossodynia
Product Taste Abnormal

“only adwarse avents [AEs) are Isted that are at a rate of = 535 in any TNX-treated greup
“ra walues in a row far aither 5tun'|.' means the AE Inthe actve gl’UU:I;S} in that Sfl.lﬂ}' was ot & rate of <5%

No serious or unexpected AEs in P201 or P301 related to TNX-102 SL
= Systemic AEs comparable between studies and also consistent with those described in approved oral
cyclobenzaprine product labeling
+  Severity and incidence of oral hypoesthesia (oral numbness) are not dose related and similar in both
studies £ 2013 Teaix Pharmaceoticals Helding Corp.
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l Time Since Trauma - Review of Published Studies/

41

Published studies of prazosin Time Sinee Trauma
suggested effects in military-PTSD [

prior to 9 years REEEREEEE DR R

« Loss of treatment effect >89 years £ f t poa | e |
Paroxetine and sertraline studies ==
supporting FDA approval were ; Teree s

conducted on PTSD > 9 years e

+ SSRIs have a benefit long after ig =
Bz I
trauma i = E
e v
iMartenyi et al. 7 O Aspchiatny 2002;63:195- 105, :’“"“"
SFrisdman et al. J Cin Pspetiatry 2007:68: 711-T20. Paari®
*Rasking et al, MEA ZO10;378:507-517, o

Haskin et o, Am J Pchistry 2013:170; Jt‘mj 1010 m
“Shikind 61 al. Arch Gen Bapebiatey 20131691 L N A At e A
avidsen ot al. Arch Gen Psychiriny 2000; sn -135 nmz J o LA LA ED
“Brady o al. JAMA 2000;353: 18371844
EMarshall et al. 4m 7 Pspotiatry 2001;158:1652- 1955,
Tucker ot 8l J O Prychising 2001; 62:860-868

B 2019 Tenix Pharmaceuticals Helding Corp.
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1 Time Since Trauma - Remitting and Persistent
Phases of PTSD

Kessler et al! studied Time Since Trauma
remission in PTSD with and
without therapy

= Treran
4 Ha Tredliveel

+ Identified remitting and g e e
5 iremzecerts whe MEVER soupht pratmiional resmarts
persistent phase of PTSD - E] T T e kot sty
with transition at 2 - il
o E - | 2 1 4 35 a I? ; ; IIU III '|I2 L L L ) III w1 om
approximately 6 years post Tree Since Tomrra fSman)

g s i e B s P i O 151 A

trauma
+  Supported by other studies?*

Medel Supported
By tee Litiratera

g S T N N o ot e et S }D

r | . N .
@ 1 3 3 4 5 & 7 @ 2 00 W T M IS K IFTW W 0

v Since TRRITa {YRRIE)

'Hessler £t &l Arch Gen Pspoiatry 1955;52: 1048 1060,
Earmenta ek al, SO Pechisiry 2010;108:48,
Haalatzer-Levy et al. FLOS OWE 200 5l o7 0084,

“oerkonigy e al, Amo § Poyehitry BOO516E 15001527, i chgnmin sl

Hantiags ¢ al. FLOS ONE 20035050234,

“Davdidsan & Conner, Sur Wnurogspchapfaniacal 2000;11(Sappd 51485149, 2018 Tenix Pharmaceuticals Holding Corp.
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(1) Response to TNX-102 SL for Female Participants in
P301/HONOR Study? /
43

Females made up only 11% of the P301/HONOR study mITT population

Difference in mean change from baseline in CAPS-5 in females between
placebo (N=17) and TNX-102 SL 5.6 mg (N=10) was:

+ At 4 weeks -11.5 points

« At 12 weeks -9.1 points

Indicates substantial separation from placebo in the small number of female
participants

Predicts therapeutic response to TNX-102 SL 5.6 mg likely in mixed civilian and
military PTSD population to be studied in current P302/RECOVERY trial
» Civilian PTSD population tends to be about 2/3 fermnale

L Presented at CNS Summit in Baca Raton, FL November 1-4, 2018, Pester 8a, Friday Moy, 2, 5:00-7:00 FM EDT, Reception and Poster Session, and abstract
published in Innavations in Clinizal Heuroscience, Novernber-Decembar 2008;15(11-12, suppl]: 510
nttps:ffcontent equisalve. netftonikpharmaymedia 1000405502 863 fc Pae ] ofd Siaddafad b pdf




JL Response to TNX-102 SL for Non-Combat Traumas
in P301/HONOR Study in =9 Years Time Since
Trauma Subgroup? 44

Non-combat traumas studied are similar to traumas experienced in civilian
populations with PTSD

To determine the therapeutic effects of TNX-102 SL 5.6 mg in a mixed civilian
and military population, difference in MCFB in CAPS-5 was assessed in non-
combat traumas in =9 years TST subgroup (placebo N=14, TNX-102 SL 5.6 mg
N=10):

+ At 4 weeks -4.8 points

« At 12 weeks -4.4 points

Non-combat traumas treated with TNX-102 SL 5.6 mg showed clinically
meaningful separation from placebo at Weeks 4 and 12, suggesting a mixed
civilian and military sample within 9 years of index trauma may show a
therapeutic response to TNX-102 SL

! Preganted At CNS Summil in Boca Raton, FL Mevembear 1-4, 2008; Poster 34, Friday Moy, 2, 5100-7:00 FM EDT, Reception and Poster Session, and abstract published in
Innovations in Qinlcal Neurossience, November-Dacembar 2018 15(11-12, suppl):510, hiips:/fcontant. equisalve.netSonixpharmad mediag LA0cA0S 5036 CT4e ] efd 5 cafd 2k pdf

CAPS-5 = Clinician-Administarad PTSD Scale for DSM-5; MOFS = maan change from bageling; mITT = maified [nteat-to-Traat sample; TST = Kime since trauma




(1) Summary of Clinical Experience with TNX-102 SL/

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 TST 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 TST 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

Uil et al, Arch Gon Pepchigtry 1995521066 1060,
PArreria et al, MO Bapomary 2018; 15:48,
‘GalatzesLavy at al. ALOS ONE 2013 8:0 70084,
APerkonign et al. Am J Pspokatry 2005, 162:1320-1327.




TNX-102 SL for PTSD: Phase 3 P302/RECOVERY Study
Expecting Interim Analysis Results in 1Q 2020
46

General study characteristics: Potential pivotal efficacy study to support NDA approval
= Randomized, double-blind, placebo-controlled study with
bassline CAPS-51 = 33 in approximately 30 U.S. sites
+  Enrollment restricted to study participants with PTSD who
experienced an index trauma = 9 years from the date of = CAPS-5! mean change from baseline at Week 12 (TNX-102 5L 5.6

sereening mg vs. placeba)

+  Bath civilian and military-related PTSD to be included

Primary endpaint:

Key Secondary endpoints include:

TNX-102 SL once-daily at bedtime
5.6 mg (2 x 2.8 myg tablets) N=

= Change from baseline Clinical Glabal Impressien - Severity scale
125
= Change from baseline Sheshan Disability Scale total score

Placebo once-daily at bedtime
N= 125 Interim analysis results expected 1Q 2020

Topline data expected 2Q 2020

——— 12 weeks ———|

FCAPS-5 = Clinician-Administerad PTSD Scake fior DSM-5 B 2019 Tomix Pharmaceuticals Holding Carp.




(1) 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




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 «,-adrenergic receptor
+ Similar activity to prazosin
+ Antagonist at histamine H; receptors
+ Similar activity to Benadryl® (diphenbydramineg) and hydroxyzine

Multi-functional activity suggests potential for other indications
+ TNX-102 5L was developed for the management of fibromyalgia {(Phase 3)
+ Sleep quality is a problem in other conditions




(1) Cyclobenzaprine Effects on Nerve Cell Signaling

43

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

Untreated Effects of TNX-102 SL

SIHAPEE

& Sercncnin B ticrepinephrine A Cycicmrzaprine

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

B 2019 Tenix Pharmaceuticals Helding Corp.




(1) Comparison of TNX-102 SL with Drugs Used Off-
Label in PTSD /
50

Trazodone (disordered sleep), prazosin (night terrors)
= Trazodone inhibits serotonin 5HT., receptors and seratanin
reuptake (SARI)
= Prazosin blocks norepinephrine o, receptors

THX-102 5L Trazodone Prazosin

@ serocenin A Crmlobenzageine [ Norepinepnine

EARY - Serodanin Recopior Anfegomist & feupfohe iahibitor (Sreh! St CNS Specirums, 2005195360

B 2019 Tenix Pharmaceuticals Helding Corp.




(l) Opportunities to Expand to Other Indications

Role of sleep disturbance more established in common psychiatric and neurological fpain
disorders
+ Recognized as a core symptom of many of these disorders
+ Traditional sleep medications, which increase sleep guantity, may not provide benefit (benzodiazepines in
major depression) or are contraindicated (benzodiazepines in PTSD)
s P— . /Psychiatric Symptoms of ™ )
/" Psychiatric Disorders y S Y / - = \
¥ : Neurological Disorders Chronic Pain States
- Stress Disorders (PTSD) e : + Chronic wide-spread pain
+  Agitation in Alzheimer's 1) b
« Mood Disorders (MDD) ) B (fibramyalgia)
o Disord « Psychosls in Parkinson's, i
nxiety: Risorders Alzhelmer's and other dementias + Osteoarthritis
* Addiction {Alcohol Use
‘. Disorder) N VAN A

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

+ Homeostatic role of sleep quality in several disorders

3019 Tonix Pharmaceuticals Holding Corp.
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TNX-102 SL - Bedtime Treatment for Multiple
Potential Indications /
52

Management of Fibromyalgia (FM) — chronic pain condition
+ TNX-102 5L 2.8 mg (half the dose being developed for PTSD) studied in
Phase 2/3 trials- 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)
« Consistent improvement in sleep quality demonstrated
+ TNX-102 SL 5.6 mg (2 x 2.8 mg tablets) will be studied in new Phase 3
study to support product registration (April 2019 FDA meeting minutes)
Agitation in Alzheimer’s Disease
+ Received Phase 2/potential pivotal efficacy study protocol comments from
FDA in October 2018




) TNX-102 SL: Potential Treatment for Fibromyalgia -

%.53

« \When th
rnalfunctic

peripharal ner, injury

Liskorrengen hack Pging [Phofogrant). (2001, Scinber 40, K

Fibromyalgia is considered a neurobiological disorder charactarized
byl: chronic widespread pain, non-restorative cleep, fatigue,
diminished cognition

Believed to result from inappropriate pain signaling in central nervous
system in the absence of peripheral injury®

Causes significant impairment in all areas of life?
« Lower levels of health-related quality of life = reduced daily
functianing
» Interference with work {loss of productivity, disability)

Inflicts substantial strain on the healthcare system
= Average patient has 20 physician office visits per year®
= Annual direct medical cosis are twice those for non-fibromyalgia
indrdiduals®
TPhilips ¥ & Jaws D), Bast Frack Res Jin Rheumstel 2011;25:141.,
Echaefer et al,, Pain Prad, 2045,

*Reireon ot al, Fain Medidne 2003; 14: 1400,
+iWnike eb al, J Oocupatianal Ermviron Med 2008;50:13.




(1) Fibromyalgia: Market Characteristics

54

U.S. Prevalence Rate 2-4%1
(~6-12 million adults)

Undiagnosed

~2.7 million Drug

Treated
B5%p?
Diagnosed? 2,366,400

2.7 million

Mo Drug
1557
353,600

1. memeican Chrane Foin Assedation (. teacpa.org, 2009

Market Characteristics

Prevalence
+ One of the more commen chronic pain disorders

Diagnosed population
= Large population {~2.7 million) but underdiagnosed relative to
prevalence rate
= Majority recelve drug treatment

Treatment Pattern
+ Polypharmacy the norm - average 2.6 drugs/patient®
= Rotatlon through therapy common: average ~5 drugsy/year?
+ Estimated that =22 million prescriptions are issued for the
treatment of fibromyalgla {on- and off-label usage} each yeart®

Unmet Mead
+ Majerity of patients do nat réspond oF cannok tolerate therapy®

g
I Wincent et al, Arseiis Cane fes DULE; diagrasol preva ke rane mas 1% of sull popuaton or 504 of the presaient pepulatan

5 Bbinson, of dl, PO Meding, 2012, B otiea diug treatment
4. Wirgent of o, Astheits Cane Res J0LE 88 TBE

5. Prinbl s el Tiorn 15 WEDUS, (S NOTT ucsce i Rocti s Bor Fhavsesogia: £t asbossod s 2015,

& Market reseanch by Froet B Sollivas, commissioned by Tonk, 2040

B 2019 Tenix Pharmaceuticals Helding Corp.




Fewer than Half of Those Treated for

(l) Fibromyalgia Receive Complete Relief from the
Three FDA-Approved Drugs! /

« The treatment objective is to restore functionality and quality of life by
broadly improving symptoms while avoiding significant side effects

« The majority fail therapy due to lack of a response or poor tolerability?

Treated Population

B0% <ERLN m Respond, but intolerant of side effects
failure

rate

m Do not respond

FThe three drugs with FDW approval for the treatment of ficromewalgia: Pregabalin {Lyrica); Duloxeting [Cymbalta); Milnacipran (Savella)
2 Markat research by Frost B Sullivan, cormmissiansd By Toniz (2011)

& 2019 Tonix Phermaceoticals Holding Carp




Large Need for New Fibromyalgia Therapies that
(l) Provide Broad Symptom Improvement with
Better Tolerability A

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

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

» High rates of discontinuation, switching and augmentation
- Atternpt to treat multiple symptoms and/or avoid intolerable side effects
« Average of 2-3 medications used simultaneously?
= The typical patient has tried six different medications

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

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

= Msch o al, Arn Rheumn D 50137285542
? Bckirsan AL et al, Pan Madicne 2012;13:1356.
I Patient Trends: Floroamalgia™, Dedsion Resouroes, 2011,
TBerger &, Dukes E, Martin 5, Edalsbeng I, Oster G, Ink 1 Cin Pract, 2007; 61(%) 1458- 1508,

201G Tonix Pharmaceuticals Holding




TNX-102 SL 2.8 mg for Fibromyalgia:
Summary of Completed Phase 3 AFFIRM Study (F301) any
57

Results
General study characteristics: Efficacy results:
+ Randomized, 12-week, double-blind, placebo- + Completers: 425 (81.9%;) of 519 patients in

controlled Phase 3 study of TNX-102 SL 2.8 mg
(half the dose being developed for PTSD) taken
daily at bedtime (n=519)

Patients had to satisfy the 2010 ACR Preliminary
Diagnostic Classification Criteria

Primary endpoint: Weekly average pain
improvement as a 30% responder analysis

Secondary endpoints: PGIC, FIQ-R Symptom
Domain, FIQ-R Function Domain, Daily Sleep
Quality Diary, PROMIS Sleep Disturbance

Fatiers Gobal Impression of Fain
Honmsire - R sed
HETEE

Intent-to-Treat population

The primary analysis (responder analysis) was not
statistically significant {P=0.095). However, the
pre-specified secondary analysis of average pain
improvement after 12 weeks of treatment showed
P=0.001, mixed model repeated measures
(MMRM)

Significant improvements observed in sleep
quality, patient global impression of change and
fibromyalgia-specific measures (secondary
analyses)




}

Phase 3 AFFIRM (F301) Study Results:

Mean Pain Analyzed by Mixed Model Repeated Measures (MMRM), with

and without Multiple Imputation

Pre-specified secondary analysis of AFFIRM:

- Mean Fain Analysis, MMRM

- THX-102 SL M=262; Placebo N=257

- Difference in LS Mean (SE): -0.8 (0.15); 95% CI [-0.8, -0.3);

p=0.001

Change in Pain Scores Ovar 12 Weaaks: MMRE
=8—Flacebo [N=25F)  —8—THE-10Z 5L 2.8 mg {¥=202}
E T - = B
R oe SSIFER I
" L 1T .,_ﬁ_*
x| b
awk wx ¥¥ mmm
e
K] 3 4 El & B 91 11 12
Stucy Week
p=A1

ak Tor this RELIEF
s assied to be

Retrospective analysis of AFFIRM:
= Mean Fain Analysis, MMRM with MI*
- THX-102 5L N=282; Placebo N=257

- Difference in LS Mean (SE): -0.4 (0.14); 95% CI (-0.7, -0.1);
p = 0.00
Tonix intends to use MMRM with MI in calculating the primary

=]
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endpoint for the new RELIEF (F304) study, In line with current FOA
statistical guidance on handling of missing data
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TNX-102 SL 2.8 mg for Fibromyalgia:
F301 Study Results and Program Updates

Safety results:

Good tolerability and low rates of systemic AEs.

The maost common AEs were generally mild and
transient events related to the sublingual
administration of the study drug:

hypoaesthesia (tongue or oral numbness)

glossodynia (burning sensation or other
tongue discomfort)

oral parasthesias (tingling sensations)

abnarmal product taste (bitter or noticeable
taste)

The severity and incidence of oral AEs are similar

to

those reported in our PTSD studies using TNX-

102 5L 5.6 mg.

Conclusion:

The results and efficacy findings support further
investigation of TNX-102 5L at double the dose,
5.6 mg (2 x 2.8 mg tablets), as a chronic
treatment fior FM.

Program updates:

Clear guidance received from FDA* to advance
the FM program. The long-term safety
exposure data from the PTSD program is
expected to support the fibromyalgia NDA*,

THNX-102 SL 5.6 mg (2 x 2.8 mg tablets) daily
at bedtime will be studied in new Phase 3 study
to support product registration.

*March 2019 FOA meeting minubes

siding Carp.
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TNX-102 SL 5.6 mg for Fibromyalgia:
New Phase 3 RELIEF Study Initiated

B0

General study characteristics:

+ Randomized, double-blind, placebo-contralled study in
fibrarmyalgia in approximately 40 U.S. sites (N=470)

= 2016 Revisions to the 2010/2011 Fibromyalgia
Diagnostic Criteria for inclusion

»  Adaptive Desian: ane planned unblinded interim
analysis based on 50% of rendomized participantst

TNX-102 SL once-daily at bedtime
5.6 mq [2 x 2.B mq tablets)? N= ~235

Placebo once-daily at bedtime

—— 14 weeks

‘Pending agreemant with FLA,

Primary endpoint {(Week 14):
Daily giary pain saverity score changs (THX-L02 SL 5.6 mg vs, placebo) from Baselne
i the weokly seorane by numerical reting scaks (NRS) anabwzed by mised model
repeated measures analysis with multiple imputation {MMAM with MI)

Key Secondary endpoints (Week 14) include:
«+ Patient Global Irmpression of Change (PEIC): Propartion of patients with a rating of
ey rouch improved” or *mudh improved”
Fibrarmyaigia Impact Cuestionnaire - Revised (FIQR): Symptsms Camain
FIQR Furction Domain
PROMIS® Sleep Disturbance instrument T-scare
PROMIS Fatigue instrumant T-score
Cally giary sleep quality HES (weekly average) score

Interim analysis results expected 2H 2020

Topline results expected 1H 2021 based on currently-
planned sample size

Potential pivotal efficacy study to support NDA
approval

o week run in ab 2.8 mg dose at bedtime, fallowed by 12 weeks at 5.6 mg dose  *PROMIS = Patient Reparted Qutcorme Measurermnent Infarmation System
E 2019 Teaix Prarmaceuticals Holding Corp.




(l) What is Agitation in Alzheimer’s Disease? /
61

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’s!-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 2050%

\Rose, K.etal, (2015). American Journal of Aizheimer's Dizgase & Other Dementias, 30:78

25hiby, ¥, H., et al, (2017). Journal of the Amaricen Medical Diveclors Associabion, 18, 396,

Wanevelli, M., et al. (2016). Fronbiers in medicine, 3.

AThe Alzheimer’s Association, 2007 Alzheimer's Disease Facts and Figures: hitps:/fwww. alz oraffacks’
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(l) Consequences of Agitation in Alzheimer’'s DiseaSE/

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
iSs curr-lentlv estimated to be $256 Billion for the year 2017 in the United

tates

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

fix Pharmaceuticals Holding Corp




fjb Agitation in Alzheimer’s Disease - Additional
=/ Indication Being Developed for TNX-102 SL /
63

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-HT5,)




TNX-102 SL for Agitation in Alzheimer’'s -
Regulatory Status and Registration Strategy /
64

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 (sNDA!) may be leveraged from the PTSD/FM development
program and supported by Initial NDA approval for PTSD/FM

isupplemental New Drg Apolication




TNX-102 SL Potentially Addresses Some of the
Challenges in Treating Agitation in Alzheimer’'s /
65

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 ¥ie L, et al, Scence, [2013);342{6156):373




l Scientific Rationale for Developing TNX-102 SL for Agitation
in Alzheimer’'s Disease /
(514]

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 SL is a multifunctional agent including antagonism of 5-HT,,,
u;-adrenergic and histamine H, receptors
» Certain 5-HT,, antagonists have shown clinical efficacy against
agitation in dementia including trazodone®s, and mirtazapine®
+ The o,-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®
“Bachmen, O. and Rabins, P, Anny Ray Med. 2006; 5714949,
*Rose, K et al. Am ) Alzhaimers Dis Other Demen, 2005 3001):78.
TFiqueiro MG Sleep Med. 2014 15[12):1554-64.
Alebert F. et al. Derment Geriatr Cogn Degard, 2004:17{4): 355,
Sulzer DL et al.am | Ge try. 1997 G{1):60.
“Cakir 5. et el,, Neuropsychiatr Dis Traat, 2008 4(5):963,

Mweang, LY et al., Am ] Geriagtr Peychiatry. 2009 179744
#Settel E. Am Pract Dig Treat, 1957 &{10):1534.

£ 2019 Toaix Pharmaceuticals Holding Carp.




Nervous Systems

(1) Protective Barriers in the Central and Peripheral/
67

Glial cells are cells that reside in the central nervous system and can provide protective
barriers between the central and peripheral nervous systems2

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

Capillary Ependyma (glial cells) Ventricle

Endn;helial cells

Astrocytes

(glial cells) (glial cells)

Brain Brain

1. Ballabh F, ot al. Newrabil Bis, 2004 16{1): 117, _
2. Jessen NA, 6t 8l Meorooheet Res, 2015;40(12): 2583-2598, B 2019 Tonix Pharmaceuticals Holding Corp.




1 During Wakefulness, Proteins Linked to Neuronal
Death and Neurodegeneration Accumulate in the
Brain’'s Extracellular Space 68

The pathways of interchanging C5F and 15 depend on
aquaporin-4 (AQP4) water channels on astrocytest

Ependymal glial cells line the ventricle!
e

AQP4 localized to
astrocyte
processes?

AQP$ - Aquapon-4 Astrocytes surrounded by ISF near the CSF-brain
CSF = Cerchrospinal Fluid
15F = Interstitial Flui barrier!

L. Papadapaubas MO, et al. Mar Sev Newrroscl 2003;14(4 )1 265-277F,

B 2019 Tenix Pharmaceuticals Helding Corp.




(1) During Sleep, the CSF-Brain Barrier Is More
Permeable, Allowing Debris to Clear /
69

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

Permeability of CSF-brain barrier
is increased during sleep?

ue“""do

AR proteins

SR !
e Caretroapina Fuia d ¢ \:I*
1. Ballesi M, of al, 8WC Bigd, 2015;13:65.

2 Mie L, ot ol Scence. 2013;242{6154):373- 277

B 2019 Tenix Pharmaceuticals Helding Corp.




1 Sleep-Wake Cycles Alter Permeability of the CS

Brain Barrier

F-
/

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

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

Wakefulness:
Fluid exchange is reduced due to limited
permeability of the CSF-brain barrier!

Ependyma
{glial cells)

AR proteins

-
e o G
(glial cells)

Sleep:

Fluid exchange is increased due to greater
permeability of the CSF-brain barrier!
Ependyma AR proteins J

(glial cells) ¢ @ L

e -
(glial cells)

1. Mia L, at al. Science, Z013;342(6156):373-377. 2, Papadopoulas MC, et al. Mat Rev Mewasch, 2013;14(4):265-277,

3. Bellesi M, et al. EMC Giol. 2005;13:66,

& 2019 Tenix Pharmaceuticals Holding Corp.
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Agitation in Alzheimer’'s - Competitive Landscape
of Select Drugs in Development

Competitive landscape

» BHT,, Antagonists/inverse agonists
= Melotanserin (Axovant)

« Atypical Antipsychotics (also hawve SHT,, antagonism)
»  Rexultl® brexpiprazole (Otsukaf/Lundbeck)
= Lumatepercne {Intra-Cellular)

« Daxtrometharphans - believed to act as SSRI, glutamate/NMDA and sigma-1 receptor modulators
» Deudextromethorphan {Avanir/Otsuka) - deuterated version of Nuedexta™
= Dextromethorphan/bupropion (Axsome Therapeutics)

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

+ Maximize drug exposure during sleep — impraving sleep quality

+ Other 5-HT,, antagonists not designed for bedtime sublingual dosing
NDA approval can rely on reference listed drug (AMRIX) safety
information

71




TNX-102 SL: Potential Treatment for Alcohol Use

Disorder (AUD) /
72

AUD is a chronic relapsing brain disease
+ Characterized by compulsive alcohol use, loss of control over alcohol intake, and a
negative emotional state when not using
Sleep disturbance is extremely common in alcohol recovery!
- Significantly impacts daytime cognition, mood, and ability to participate in alcohol
treatment, and is associated with increased risk of relapse
Prevalence
= An estimated 36 million adults in the U.S. have AUD?

Three FDA-approved medications
+ Remains an unmet need due to compliance and safety issues

Pre-IND meeting with the FDA completed in October 2019
+ Discussed 505(b)(2) development plan for TNX-102 SL as a treatment for AUD

+ FDA official meeting minutes confirm plan to submit IND application in 1Q 2020 for a
Phase 2 Proof of Concept Study

Shemedt et o, 1 AdECE OIS, 2007 ; 26041 $1-54
a5rant e o, 1AM Prpchimtrg Z01%5; P30 757-70; s, conmas: qou




l

Psychiatry, Pain and Addiction

CNS Candidates in Clinical Development

TNX-102 SL and TNX-601 owned outright with no royalties due

73
Pipeline Product Indication Ahasa 1 /Phasu 2 /Pllasa 3 ADA’;BLA‘AEI‘B:&!
tarim analysis resdlts expecied 10 2020
Badtime Treatment for PTSD - Tonmya®® Tapline data expected 20 2020
Bedtime Treatment for Fibromyalgia Interint analyyis results
Cyclabenzaprine HEI expacted 24 2020

sublingual tablets
Protectic® farmulation
technalagy

Badtime Treatmant for Agltation In Alzhelmer's

Bedtime Treatment for Alcohol Use Disordar (AUD)®

Cocaine esterase
(recarmbinant frem bacteria)
i formulation

Cocalne intoxicaktlon / overdosa

—

Daytime Treatment for PTSD

Tianeptine oxalate aral
contralled relgaze

Formulation MNeurccognitive Dysfunction from

orticosteraids

I TH-102 SL (cpicbenzaprine MCI susingusd tabiets] 5 an investigabionsd nes dng and hes not been approved

prupuscd tra-ue name far THX-102 5L Far the treabment of STS0, *800- New Drg Applceton;

recuiving FOA cleararce of an TN application, TRI-L02 5L for AUD will ke Pruse 3 ready
.:r:nn.rr.:?aq dauble-mutant ocare estarase 200 ma, i, selution] is an investigaticnal new Bclogic and
U.5.; a Phase 1 study for Termedation development was recently mmulcbedaulsldn of th U5

019 Temix Pharmaceuticals

Daytime Treatment for Major Depressive Disorder (MDD)

ary mdicabion; STonmiya has been condtionally stoepted by the LS, FOW, 25 the

“HLA -Bining Linensng Appheation;  Fre-meestigatianal Mew Grug (IND) meeting completed o October
st s empeted b qualdy for the SOSELI2) pathway for approval; # THX-1300

s net Baan aparoved for any indication; TTHE-E0D CR s in the pra-IND stage in the

folding Carp.




O Preclinical Pipeline?

Pipeline Product Indication(s) Category
TNX-1600 Daytime Treatment for PTSD Psychiatry
Triple revptake inhibitor?
TNX-1500°3 Prevention and treatment of organ transplant rejection Transplant
ARNL-CO15E lonal Treatment for autoimmune conditions including systemic lupus
: antibl:;.:'bc e erythematosus, rheumatold arthritis and multiple sclerosis Autoimmunity
TNX-1700 Treatment for gastric and pancreatic cancers oncology
(TFF2*
- 3 Biodef
TNX-501 Smallpox-preventing vaccine odetense
Live harsepax virus [HPEW)
vaccine from cell culture
Blodefense

TNX-7013 Pratection from radiation injury

Radicprotection drug
oral capsules
* [Experimantal new medicinas and baologics, nat approved for any indication

[25,4R,5R)-5-{ [ 2-aminobenze]d Jthizzal-E-yl)mathyl)aminog)-2-(bis) 4-Nusraphenyl)methyl) tetraby dro- 2H-pyran—4-ol) is an inhibitor of

reuptake of thres mondamine neurotransmitlers [Serctanin, narepinephring ard degamine)
T Programs oened outright with no royalties due — -
4 regambnant Trefgil Famity Factor 2 B 2018 Tonix Phe

euticals Holding Corp.
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TNX-1300* for the Treatment of Cocaine

Intoxication /

Recombinant protein that degrades cocaine in the bloodstream?
+ Double-mutant cocaine esterase

Phase 2 study completed by Rickett Benckiser (TNX-1300 was formerly REP-8000)2
+ Volunteer cocaine abusers received cocaine 50 mg i.v. infusion over 10 minutes
+ TNX-1300 given one minute after completion of cocaine infusion

«Rapidly reversed the physiologic effects of cocaine; cocaine plasma exposures dropped by
90% within two minutes

+Well tolerated with the maost frequently reparted adverse events being gastraintestinal
disorders (including dry mouth, nausea); nervous systems disorders {including headache,
dizziness) and skin and subcutaneous tissue disorders (including hyperhidrosis, dermatitis)

-1 I H el rautant cocaine erherase mg, v solubion) s an rveshigational new diologic % ok bemn agprove any indication.
*TNR-1300 (TIF2RGIFIG dowble 200 mg, i, s igational bivingic and fus & o For any indicati

! Eag et al, Mal Pharmacol, (0%, T5(21:318-23.
T Nammer AF et oal, J fddict Dis, 2014;330d)-203-303 .




0 About TNX-1300 /
76

Produced through rDNA technology in non-disease-producing strain of E. coli.

» Cocaine Esterase (CacE) was identified in bacteria (Rhodococcus) that use cocaine as its sole
source of carbon and nitrogen and that grow in sail surrounding coca plants!?

» The gene encoding CocE was identified and the protein was extensively characterized!-?

» CocE catalyzes the breakdown of cocaine into metabalite ecgonine methyl ester and benzoic
acid

« Wild-type CocE is unstable at body temperature, so targeted mutations were introduced in
the CocE gene and resulted in the T172R/G1730Q Double-Mutant CocE, which is active for
approximately 6 hours at body temperature?

 Bresler MM et al, Appl Ervdran Microbicd. 2000, 66(3) :904-E,
+ Larsen MA& at al, Mat Struct Biol, 2002, 31 17-21,

T Turner IM ot al, Blochemistry. 2002, S1{41}: 12257-307.

4 Gan O et al, Mol Pharmacal. 2009, F5{2):31E8-23.




0 About Cocaine and Cocaine Intoxication /
77

Cocaine: an illegal recreational drug taken for its pleasurable effects and associated euphoria.
+ Cocaine blocks the reuptake of the neurotransmitter dopamine (DA} in the CNS
+ Results in accumulation of DA within the synapse and amplifies DA signaling
+ Creates positive feeling but with intense use of cocaine, results in cocaine craving
» High potential for abuse/addiction (dependence), and risk of cocaine intoxication.

Cocaine intoxication: deleterious effects on the body, especially cardiovascular system.
+ Common symptoms include tachyarrhythmias and elevated blood pressure, either of
which can be life-threatening.
+ Known or suspected cocaine intoxication cases are sent immediately to the emergency
department, preferably by ambulance in case cardiac arrest occurs during transit.




(l) Cocaine Mechanism of Action (MOA) /

receptor

<o G?b
v

gt vV Dopamine

v v

v
v

M

When dopamine is released into the synapse, it stimulates
and triggers feelings of reward.'2
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l Cocaine MOA
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l Cocaine MOA
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Cocaine blocks dopamine transporters, leading to an

accumulation of dopamine in the synapse and excessive
stimulation of 12




1 Cocaine Intoxication is the Result of Cocaine’s

Activity at Multiple Targets /

In addition to dopamine transporters,
cocaine also blocks other targetst

The effects of cocaine intoxication include!:

I+ j E Psychosis

Seizures
Dopamine Marepinephring Cardiac !
transporter transporter sodium channel Arrythmia

| '. |

Hypertension
fDopamine tNorepinephrine 'rChannel function

| Hyperthermia
!

Cocaine Intoxication




(1) Pharmacotherapies for Cocaine Intoxication
Have Not Been Effective

Treatments for opiates not effective for cocaine:

__ Cocane __f  opiates

Complex; mediated by multiple Simple: mediated by opicid
MOA of Toxicity | targets with distinct biclogical rece%t(;,-sz L
functions!
Agonists?

Pharmacology | Antagonist!
Pharmacotherapy | No FDA-approved medication existst | | Naloxone?

; COC:II‘IE 1 Opiate Naloxone
H ! ~Q
S
Dopamine MNorepinephrine Cardlac
transporter transporter sodium channel Oplald receptor

L. Bran ot ol Mol Mansacs, 2001
2. Meizhar et al. Fer ) Amacal 2

3. Marsiian ot al Futsee Medial Chembsiry. 2002, B 2019 Tonix Pharmaceuticals Holding Corp.




(1) TNX-1300 (Cocaine Esterase or CocE) Is a Fast-/
83

acting Cocaine Antidote
— CocE
Oocaline t’

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

CocE deaves chemnical bonds in cocaine and disintegrates it 800

Cocaine is derived from the coca plant! times faster than the rate that naturally occurs in the human body?

B 2019 Teaix Pharmaceuticals Holding Corp.




(l) Pharmacotherapies for Cocaine Intoxication Have

Not Been Effective /

« While simple pharmacological agents such as naloxone (Narcan®) are effective for the
treatment of opiate intoxication?, a similar approach to treat cocaine intoxication is
hampered by cocaine's complex mechanism of action, or MOAZ2

+ Another key difference between opiates and cocaine is that opiates are agonists at
opiate receptors?, while cocaine acts as an antagonist at its key targets.? Compounds
that compete with an inhibitor such as cocaine are likely to be inhibitors themselves.?

+ Despite years of research, pharmacotherapies designed to prevent cocaine from
binding to its target molecules have not been effective?

References

1. Melichar JK, Nutt DJ, Malizia AL. Naloxone displacement at opiald receptor sites measured in vive in the human brain. European Jowrnal of
Pharmacology, 2003; 459(2-3);217-214,

2. Brim RL, Moan KR, Colling T, Nichols 1, Marasimhan D, Sunahara RE, Woods JH. The ability of bacterial cocaine esterase to hydrolyze cocaing
metabolibes and their simultaneows quantification using high-performance liguid chromatography-tandem mass spectrometry, Molecoiar
Pharmacology. 2011; 80:1119-1127_

3. Marasimhan D, Woods JH, Sunahara RE. Bacterial cocaine esterase; a protein-based therapy for cocaine overdose and addiction. Future
Medicinal Chemistry. 2012; 4(2):137-150.




(l) TNX-1300 (CocE) Accelerates Recovery From
Cocaine Intoxication in Humans

85
TNX-1300 cleaves cocaine in humans and TNX-1300 accelerates recovery from cocaine
removes it from the blood circulation! (N=29) intoxication without inducing serious side effects!
TNX-1300 —— Cocaine + THX-1300
1000y *  is administered — Cocaine + Placebo 240, .Cocairle + THNX-1300

[l cocaine + Placebo

14l

100

=
o
=

10

Time Required to Return
to Baseline (minutes)
—
L)
=

Cocaine Masma Concentration (ng/mil)
=

0.1
Below limits of 501
0.01 . detection for cocaine
0.001
0 120 240 " Pulse Diastalic Systolic
Tirme (minutes) Rate Blood Prassure Blood Pressure

Cocaine is administered
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(l) The Prevalence of Cocaine Usage
and Overdose (U.S.)

in in th .S.

5.07 million individuals estimated to
have used cocaine in past year?!

+ 2.2 million “current” (i.e. users in
the past month) of cocaine
(2017)2

+ 966,000 had cocaine use disorder
in past year (2017)2

Pannual Surssillance Repert of Doeg Related Risks and Jutcomes, Urited
States CDC Mational Conter for Injury Prevention and Toncrol, 2018

# Bubstance Abuss and Mental Health Sorices Administration. (2002}, Koy
substance use and mental hea®h indicators In the Unibed States: Results
from the 2017 Mational Sumeey on Drug Wss and Health [HHS Pubication
tao, GHA LE-S058, NSCUH Senes H-53)

Prevalen f in v

Based on Drug Abuse Warning Network (DAWN)
last compiled in 201134

505,224 emergency department visits for cocaine (2011)

= 270,677 (53%) treated  Less likely to be treated
and released aggressively
167,570 (33%) were

* admitted to the same More likely to be treated
hospital
60,609 (14%) visits

= invalving drug detox Treated to reverse toxicity
services

1 Substante Mental Hesth Servces Sdministratoen, Oreg Abuse Weerirg Netwark, 2001: Nateosl
Estimates of Orug-Related Emprgency Department Sasits, HHS Publication Mo, (SMA) 13-9760, DaWH
Serips D30, Recklla, MO: Substance Abuse arsd Mertal Haalth Servicas Administsation, 2013

* Drug Abuse Waning Meteork, 2011; Sckeciod Tables of Mational Estimaies of Drug-Foloed Emergoncy Depatment
Wisis. Rockyile. WD Cenier for Behavioral Heath Siatsiics and Qualiy, SAMHEN, 5043

£ 2019 Tonix Pharmaceuticals Holding Corp.
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(l)Cocaine Intoxication Is a Growing Problem in the U.S.

Cocaine is involved in more emergency department Drug overdose deaths involving cocaine have
(ED) visits than any other illicit substance! increased dramatically in recent years?
o 200 15000
- 21% of all emergency
g § I department (ED) visits y 2
= involve cocaine om
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0 Treatment for Cocaine Intoxication

Current Standard of Care

+ Patients present with acute agitation, hyperthermia, tachycardia, arrhythmias, and
hypertension

+ Patential life-threatening sequalae of myocardial infarction, cerebrovascular accident,
rhabdomyolysis, respiratory failure, and seizures

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

Potential Benefit of TNX-1300

+ By reversing the cause of cocaine intoxication {rather than treating the symptoms), TNX-1300
may offer significant advantages to the current standard of care for cocaine intoxication.

+ Rapid diminution in circulating cocaine
+ Significantly reduce time and resources required for other detox services
+ Reduces the risk of morbidity and mortality

£ 2019 Toeis Pram
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l Value of TNX-1300 to Tonix

Features of the Acquired Asset:
+ Full rights to the IP and to develop and commercialize TNX-1300 worldwide

+« An inventory of investigational drug product
+ Clinical trial results from previous Phase 2 study in which TNX-1300 at 100 mg or 200 mg i.v. doses
was well tolerated and interrupted cocaine effects after cocaine 50 mg i.v. challenge

Development Plan:
+ Re-gualify the drug substance for Good Manufacturing Practice (GMP) purposes
« Conduct non-clinical studies in reproductive toxicology
« Initiate a Phase 2 study in Emergency Room cocaine intoxication

Exclusivity:
+ Expected patent protection through 2029
+ As a biologic and new maolecular entity, TNX-1300 is eligible for 12 years of U.S. market exclusivity

upon approval by the FDA.

Pipeline Diversification:
+ Brings Tonix into an additional therapeutic area: Addiction Medicine

£ 2019 Tenix




l

Psychiatry, Pain and Addiction

CNS Candidates in Clinical Development

TNX-102 SL and TNX-601 owned outright with no royalties due

80
Pipeline Product Indication Ahasa 1 /Phasu 2 /Pllasa 3 ADA’;BLA‘AEI‘B:&!
tarim analysis resdlts expecied 10 2020
Badtime Treatment for PTSD - Tonmya®® Tapline data expected 20 2020
Bedtime Treatment for Fibromyalgia Interint analyyis results
Cyclabenzaprine HEI expacted 24 2020

sublingual tablets
Protectic® farmulation
technalagy

Badtime Treatmant for Agltation In Alzhelmer's

Bedtime Treatment for Alcohol Use Disordar (AUD)®

Cocaine esterase
(recarmbinant frem bacteria)
i formulation

Cocalne intoxicaktlon / overdosa

—

Daytime Treatment for PTSD

Tianeptine oxalate aral
contralled relgaze

Formulation MNeurccognitive Dysfunction from

orticosteraids

I TH-102 SL (cpicbenzaprine MCI susingusd tabiets] 5 an investigabionsd nes dng and hes not been approved

prupuscd tra-ue name far THX-102 5L Far the treabment of STS0, *800- New Drg Applceton;

recuiving FOA cleararce of an TN application, TRI-L02 5L for AUD will ke Pruse 3 ready
.:r:nn.rr.:?aq dauble-mutant ocare estarase 200 ma, i, selution] is an investigaticnal new Bclogic and
U.5.; a Phase 1 study for Termedation development was recently mmulcbedaulsldn of th U5

019 Temix Pharmaceuticals

Daytime Treatment for Major Depressive Disorder (MDD)

ary mdicabion; STonmiya has been condtionally stoepted by the LS, FOW, 25 the

“HLA -Bining Linensng Appheation;  Fre-meestigatianal Mew Grug (IND) meeting completed o October
st s empeted b qualdy for the SOSELI2) pathway for approval; # THX-1300

s net Baan aparoved for any indication; TTHE-E0D CR s in the pra-IND stage in the

folding Carp.




O Preclinical Pipeline?

Pipeline Product Indication(s) Category
TNX-1600 Daytime Treatment for PTSD Psychiatry
Triple revptake inhibitor?
TNX-1500°3 Prevention and treatment of organ transplant rejection Transplant
ARNL-CO15E lonal Treatment for autoimmune conditions including systemic lupus
: antibl:;.:'bc e erythematosus, rheumatold arthritis and multiple sclerosis Autoimmunity
TNX-1700 Treatment for gastric and pancreatic cancers oncology
(TFF2*
- 3 Biodef
TNX-501 Smallpox-preventing vaccine odetense
Live harsepax virus [HPEW)
vaccine from cell culture
Blodefense

TNX-7013 Pratection from radiation injury

Radicprotection drug
oral capsules
* [Experimantal new medicinas and baologics, nat approved for any indication

[25,4R,5R)-5-{ [ 2-aminobenze]d Jthizzal-E-yl)mathyl)aminog)-2-(bis) 4-Nusraphenyl)methyl) tetraby dro- 2H-pyran—4-ol) is an inhibitor of

reuptake of thres mondamine neurotransmitlers [Serctanin, narepinephring ard degamine)
T Programs oened outright with no royalties due — -
4 regambnant Trefgil Famity Factor 2 B 2018 Tonix Phe

euticals Holding Corp.
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l TNX-601 CR* (Tianeptine Oxalate Controlled
0 Release) Tablets

Proprietary new controlled release formulation for once-daily dosing
Suitability for once-daily dosing established in Phase 1 pharmacokinetic study, completed outside of the U.5.

« Well talerated in study and the side effects were consistent with the known safety prafile of tianeptine
sodium

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

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

= Plan to request pre-IND meeting with FDA in first half 2020

« Plan for first efficacy and safety study ex-U.5,

Proprietary new oxalate salt with improved pharmaceutical properties

« Tianeptine oxalate is crystalline, while tianeptine sodium is amorphous

Issued patents directed to tianeptine and tianeptine oxalate

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

= Method of Use: Issued European patent directed to methods of treating cognitive impairment associated with
carticosteroid treatment, European Patent Ma. 3248031

FTNE-GOD (Hanepbine pealate OF taklets) s in the pre-IND stage in the LS. and Ras net been approves for any indicetion.

£ 2019 Teeix Phe siding Carp.
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l TNX-601 CR: A Potential Daytime Treatment for
0 Depression and PTSD

EE]

Depression: majority suffering from depression do not have an adequate response to initial
antidepressant therapy

+ Tianeptine sodium immediate release (IR) tablets for three times a day dosing is approved as an
antidepressant in the EU, Russia, Asia and Latin America; first marketed for depression in France in 1989

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

+ TNX-601 CR leverages the established efficacy and safety of tianeptine sodium IR as a treatment for
depression putside of the U.5.

+ Despite multiple approved products for depression in the U.5., there remains significant interest and need
for new treatments, particularly for medicines that modulate the glutamatergic system

PTSD: heterogeneous condition, so not all patients are expected to respond to a single medicine
« Distinct mechanism of action from TNX-102 SL = TNX-601 CR modulates the glutamatergic system

+ Published studies show tianeptine is active in the treatment of PTSD14

+ Leverages Tonix expertise in PTSD (clinical and regulatory, market analysis, etc.)

TFrantekavid T, ot al, Peychiaie Dasvub, 2001 Sep: 2303 257-63, PAlD: 21563603

? Rumyarisea GH and, Stepanov AL, Neurosd Bahaw Physicl. 2006 Jan;3&01): 55-61. PMID: 1R097741

4 Aleksandrovskii 14, et al. Zh Mevrol Fsikhiatr Im S § Korsakova, 2005;105(L1}24-0, FMID: 16328531 [Russian]
4 Onder E, et & Eur Psychiatry. 2006 (3] 174-9, PHID: 15964747

3019 Tonix Pharmaceuticals Holding Corp.




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

94

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

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

Tianeptine leverages Tonix's expertise in the pharmacology and development of
tricyclics 0
_Lo

\N
O oSey
HCI — (Ca04)
| NH
TNX-102 N TNX-601
(cyclobenzaprine HCI) (tianeptine oxalate)
OH

Q
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TNX-1600! (Triple Reuptake Inhibitor):
O A Potential Daytime Treatment for PTSD
as

Targeted as a 15t line monotherapy for PTSD: oral formulation for daytime
dosing

¥ Leverages internal expertise in PTSD (clinical and regulatory experience, market
analysis, etc.)

+ Mechanism of Action (MOA) is different from TNX-102 SL or TNX-601
TNX-1600 is a New Chemical Entity, triple-reuptake inhibitor
+ Inhibits reuptake of serctonin, nerepinephrine and dopamine
Patents and patent applications
» Issued patent directed to composition of matter
+ Worldwide exclusive license from Wayne State University

Pre-IND
Candidate

Targeting a
Condition with
Significant
Unmet Need + Pre-clinical studies have shown THX-1600 to be active in an animal model of PTSD?

Preclinical evidence for treating PTSD in animal model

LTWE-LE00, Fhka. D-578 or (25,9858 )-5-( ([ 2-amirchereo] d thiszel- G-yl imathyiisming)-2-( ks 9-Aucrophend  methyl  betea hy dro- 2H-pyran-a-ol 15 an inkitor of reoptake of theee monoamine
neurnbrarsmitters (serotonn, norepirephnne and dopamine)
ik, AK, et al,, Eur 1, Pharmacel, 2009 862: 172632

B 2019 Tenix Pharmaceuticals Helding Corp.




TNX-1500 (monoclonal antibody anti-CD154):
A Potential Treatment for Autoimmune
Conditions and Organ Transplant Rejection

40l Targeted as a 1% line monotherapy for autoimmunity and add-on
therapy for preventing and treating organ transplant rejection
¥ Maechanism of Action {MOA) is distinct

= TNX-1500 blocks T cell helper function

Pre-IND New Molecular Entity, biologic
Candidate + US Patient Protection and Affordable Care Act provides 12 years of exclusivity for biologics
Patent applications directed to composition of matter
+ Expected patent protection through 2039

Targeting a Clinical evidence for anti-CD154 mAbs in Systemic Lupus (SLE) and
L LIRTOM  allogeneic kidney transplant

+ Several studies have shown TNX-1500 to be active in the treatment of human SLE!* and

Significant
Unmet Need transplant®s

LHuang W, et al. Arthritls fhewm, 48(6):155¢-62 (2002}

*Boumpas DT, et al, Arthnits fhawm, 48:719-27, (2003}

*Grarmmer AC, et al, J o fovest, 112:1506-20, (2003)

“¥awai T, el al. Nal Med, 2000;6:114, (2000},

sKeweme 1, et al., Transplantation, 77{3):460-2, (2004) & 2019 Tenix Fhacs

| Helding Carp.
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(1) About CD40L (CD154)

Transiently expressed T cell surface molecule also known as CD40-ligand-*
+ Predominantly expressed by T cells

+ Interacts with CD40 on B cells and macrophages
Mediates T cell helper function-4

+ Activates B cells for humoral (antibody-mediated) immune response
+ Activates macrophages and dendritic cell

+ Provides T cell help to activated CD8+ T cells

X-linked Hyper-IgM Syndrome - defective CD40L gene5-6
+ Lack of T helper function

. Eﬁ{&rﬁ_ﬁgtibodies: only IgM, and no IgG or IgE because T cells are required for B cell isotype
I

« If maintained on gamma globulin are otherwise healthy
Member of the TNFa superfamily*

+ TMFa and RANKL are other family members -drug targets for approved products

SLederman, S, et al. & Exp, Med, 175:1091-1101. 1992, BMID: 1348081, “Covey, LR, et al, Mel, fmowensl, 31:471-484, 1954, FMID; 7514269,
ILedarman, S., et al;, X Immunol, 149:3617-3626. 1992, PMID: 1281189, SRamesh, M., 2t al. 1993, faber foununology 5:769-773. PMID: BLD3673.
ILedarman, 5., etal J fmmunol 152:2183, 1994, PMID: TS0F63E “Callard, ®.E., etal,, L immune!, 15303295, 1994, PMID: 7916370,

3018 Tonix Pharmaceuticals Holding Corp.
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(l) TNFa Superfamily /
98

CD154 is a member of the Tumor Necrosis Factor (TNFa) Super Family?
+ No mAb against CD154 has been licensed anywhere in the world

Other TNFa Super Family members have proven to be targets for antagonist

(blocking) mAbs?

- anti-TNFa mAbs for the treatment of certain autoimmune conditions
+ infliximab (Remicade®)
« adalimumab (Humira®)
- certolizumab pegol (Cimzia®)
+ golimumab (Simponi®)

+ TNFa antagonist receptor fusion protein
+ Etanercept (Enbrel®)

= anti-RANKL (CD254) mAb for the treatment of osteoporosis, treatment-induced bone

loss, metastases to bone, and giant cell tumor of bone

+ denosumab (Prolia® or Xgeva®)

lcwey L.R., &t al. Mol Imumal. 31:471-484. 1994, PMID: 7514269,
“fernicage® and Simponi® are trademarks of Janssen; Humira® is a tnrlernark of A.bb\ilcf (2Irn2|a!L i5 3 ragemark af UCB; Enbrel® is a trademark of Amgen;
utics L .

and Prolia® and Xgeva™ are tradermarks of Armgen. i) L] % Pharma




(1) TNX-1500 (anti-CD40L (CD154))

Transplantation/Autoimmune treatment development asset

+ 37 generation of monoclonal antibody (maAb) for a class that has had extensive animal and
human testing

- Effects on T cell function with lower potential for side effects (e.g. thrombosis via FoyRITA
(CD32A) - dependent pathway)?

« Fatent protection expected through 2039
Transplantation

» Unique effects on facilitating tolerance

+ Potential to facilitate xeno-transplants {(genetically engineerad mini-swing)?
Autcimmune Diseases

« Unique effect at controlling autoimmune conditions 35

« Clinical data on related mAbs for systemic lupus erythematosus (SLE)*5
Allergy

+ Blocks immunoglobin E (IgE) production

'Company data
ZLangin ¥, et al., Nature, 201E SE4(7736):430-433 :5_‘_“-'"“935 0T, et al, Artfwitis RH&JM._%B:?IFQ—_ET. (20031
tHuang W, ot 3l ArThelis Rbawm. 45(5): 1554-62 (200z) Erammer AC, et al 3 Cie fovest. 112150630 (2003,

£ 2019 Tenix Phacr
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l TNX-1500 - Potential Treatment for Organ
0 Transplant Rejection

Facilitates ‘transplant tolerance’ in multiple preclinical transplant models
« anti-CD154 therapy has a unigue activity in controlling the immune response to organ
transplants!-?
« Significant need for new treatments with improved activity and tolerability to prevent or treat
argan transplant rejection
Human trials of first generation anti-CD154 showed evidence of activity
+ Development halted because of increased risk of thrombosis®®
Potential to enable use of genetically modified, or humanized pig organs -
“xenotransplantation.” 78

» Potential treatment for humans with advanced organ failure or diabetes

# Ferrant L ot al., fefemations! Jovmengd, (1111583 [2004) FHayama 1, &t al, Transp@ntaben, 77(3):460-2. (2004]

el WA, et al. Trensplartapoo. 10109): 2038 (2017} L nd Grewal Adv Exg Med Sl 547:8-36 (2009)

1 Zhang T, et al, Divnwiothecapy, 781899 [2015) TLANGIn M, et al. Neture. S54(F736):430 (201E)

'Kawai T, 2t al, Wat Mad, 2000;8: 114, {2000) EPiargon RN Ird, F Thares Cardiovasc Surg, pol S0022-3223(18)31024-4, (2019)

2019 Teenix Pharmaceuticals Holding Carp.
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1 TNX-1500 - Potential Treatment for
Autoimmune Disease

Treats autoimmune conditions in multiple preclinical
transplant models

+ anti-CD154 therapy has a unique activity in controlling the immune
response in autoimmune models!-?

» Significant need for new treatments with improved activity and tolerability
to prevent or treat autoimmunity
Human trials of first generation anti-CD154 showed activity

* Clinical trials of hu5c8, in systemic lupus erythematosus (SLE) showed
evidence of activity!-?

» Development halted because of increased risk of thrombosis!-?

Huang W, ot al, Arthritis Rbeper. 46{6): 155462 (2002}
*Baumpas OT, et al, Artheitis Rheom. 4E:T19-27. (2003)
IGrammer &C, et al, f Chin fovest, 112;1506-20. (2003)
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(1) Third Generation anti-CD154: Engineered to

Potentially Decrease Risk of Thrombosis
102

First generation anti-CD154 mAbs

« Constant fragment (Fc) domain interacted with FcyRIIA (CD32A), which
suggested a mechanism for increased risk of thrombosis!:2

Second generation anti-CD154 mAbs

- Dramatically reduced binding to FcyRIIA34, but had other issues, including
decreased efficacy>®

TNX-1500 is a third generation anti-CD154 mAb¢-8

+ Designed by protein engineering to target CD154 therapeutically, while
decreasing FcyRIIA binding and the potential for thrombosis

lnwiald DF et al, Circ Res, 92(9):1041-8 (20031
*Robles-Carrille L et al, Jlmmonol, 185(3):1577-83, (20107}
Ehock . et al., f'lrmr.»us FRes Ther, 17:234 {2015)
4 3ie et al., J\:l..rma.l of Immonad. 192{2: 4083 (2014])
=‘-'|'nl:=r'9J - Biocentury; October 26, [(2018)
% Company data
T NCTO2273960; ChinicaiTrials,gov; "Study to Evalupte Safety and Efficacy in Adul SutlJL":ts Wlth Ik (I:TF‘] i results posted Apnl 1, 2009, acoessed July 29, 20197
#Ferrant IL et al., fnternational Tmwnad, (1101583 (2004} -




TNX-1700 (rTFF2):
A Potential Treatment for Gastric and
Pancreatic Cancers 103

Targeted as a treatment for Cancer
¥ Particularly for gastric and pancreatic cancer
¥ Mechanism of Action (MOA) is different from checkpoint inhibitors
¥ Potential synergy with anti-PD-1 or anti-PD-L1 monoclonal antibodies
Pre-IND Patents and patent applications directed to rTFF2
Candidate + Issued patent licensed from Columbia University
Inventor: Dr. Timothy Wang, MD

« Chief, Division of Digestive and Liver Diseases at Columbia University and Cancer
Research Center and Silberberg Professor of Medicine

+ Investigated the melecular mechanisms of gastrointestinal carcinogenesis for decades
+ Leadership roles in gastroenterology and cancer biology fields

Targeting a
Cond n with
Significant Pre-clinical evidence for inhibiting growth of cancer cells

Unmet Need + Several studies have shown rTFF2 to be active in the treatment of cancer!-2

‘Dubkeykovskaya Z, et al. Nat Commun, 216 7
“pubeykovskaya Z4, et al, Cancer Gene Ther, 20!9 l&il 2):48-5F

5 2019 Tenix Pharmaceuticals Helding Corp.




l TNX-1700 (rTFF2) for Potential Cancer

Treatment
104

* Oncology development program

* Recombinant trefoil family factor 2 (rTFF2) has effects on cancer cells and the tumor
microenvironment?:?

+ Potential synergy with anti-PD-1/PD-L1 mAbs (Keytruda® and Opdivo®) and/or anti-
CTLA-4 (Yervoy®) “Checkpoint Inhibitors”

« anti-PD-1 and anti-PDL-1 are breakthrough treatments, but not all patients respond
+ Increasing the response rate to checkpoint inhibitors is an active area of research
+ rTFF2 acts in the tumor microenvironment
+ Novel mechanism for suppressing myeloid-derived suppressor cells, and activating
anti-cancer CD8+ T cells
+ Implications for both cancer prevention and treatment
+ Potential to synergize with other immunotherapy drugs

Dubeykowskaya £, et al. Mat Commun, 2016 7:1-11
“Dubeykovskaya ZA, et al, Cancer Gene Ther. 2019 26(1-2):48-57
0ia




}

Cancer: Toxic Tumor Microenvironment

+ Tumor microenvironment sabotages immune T cells
+ Made up of blood vessels, inflammatory cells, and structural proteins
« Difficult for cancer-killing immune T cells to penetrate
+ T cells detect and destroy cancer cells
» Cancer surrounds tumors with a hostile microenvironment
» Tumors thrive, while the body's immune forces are not capable of performing
their anti-cancer functions
» Although the tumor microenvironment is known to be highly
immunosuppressive, it has not been known precisely how it
specifically hampers the function of T cells
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d

Trefoil Family Factor 2 (rTFF2) and Cancer
Biology

+ TFF2 is a small secreted protein
+ Encoded by the TFF2 gene in humans
+ Expressed in gastrointestinal mucosa where it functions to protect and
repair mucosa
+ TFF2 is also expressed at low levels in splenic memory T cells
+ Upregulated in chronic inflammation
+ Activates the chemokine receptor CXCR4 in cancer cells
*+ Blocked by AMD3100 (CXCR4 antagonist) or anti-CXCR4 mAb

* TFF2 is epigenetically silenced in gastric cancer
+ Postulated to protect against cancer development through multiple
mechanisms
+ Has effects on cancer cells and tumor microenvironment
+ Knockout of the TFF2 gene leads to faster tumaor growth
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l Published Research on TNX-1700 (rTFF2) by
Dr. Wang at Columbia

+ Either TFF2 overexpression or adenovirus-delivered rTFF2 markedly
suppresses tumor growthi2

= Curtailed the proliferation and expansion of myeloid progenitors that give rise to myeloid
derived suppressor cells (MDSCs)

= Adenovirus over-expression decreased turmor growth in a wild-type mouse maodel
= Knockout of the TFF2 gene leads to faster tumor growth
+ Novel mechanism for suppressing myeloid-derived suppressor cells, and
activating anti-cancer CD8+ T cells
+ Implications for both cancer prevention and treatment
= Potential to synergize with other immunotherapy drugs
+ Modified version of human TFF2 appears to show greater stability and
efficacy?
» Mative TFF2 has a short half-life

Dubeykowskaya £, et al. Mat Commun, 2016 7:1-11
“Dubeykovskaya ZA, et al, Cancer Gene Ther. 2019 26(1-2):48-57
0ia
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(1) TNX-801 (Synthesized Live Horsepox Virus):

A Potential Smallpox-Preventing Vaccine
108

Potential improvement over current biodefense tools against smallpox
< Leverages Tonix's government affairs effort
+ Collaboration with Professer David Evans and Dr. Ryan Moyce at University of Alberta
+ Demanstrated protective vaccine activity in mice
< Patent application on novel vaccine submitted
Pre-IND Stage Regulatory strategy
- We intend to meet with FDA to discuss the most efficient and appropriate investigational
plan to support the licensure, either:
< Application af the “Animal Rule®, or
< Conducting an active comparator study using ACAM2000
+ Good Manufacturing Practice (GMP) viral proeduction process in development

Matarial threat medical countermeasure under 21% Century Curas Act
» Qualifies for Priority Review Voucher (PRV) upon licensure*

Targeting a
Potential Public
Health Issue < PRVs have no expiration date, are transferrable and have sold for ~$125 M

FELAMDA priority S-month raview is expectad. £ 2019 Teaix Pharmaceuticals Holding Carp.




0 TNX-801 (Synthesized Live Horsepox Virus):

A Potential Smallpox-Preventing Vaccine
109

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 sources®S indicate that the smallpox vaccine discovered by Dr. Edward
Jenner in the early 19" 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®
' Nayee, RS, Lederman S, Evans DH. PLeS OME. 2018; 1301 | @0 188453 by oo ang! 10,137 Weurral pore 0158455
Tulman et al., Journal of Viralagy, 2006; 80{18): 8244-5258
20im ozt al,, Journad of Yirslogy, 2011; S5{24):13049- 13060
*Medaglia et al., Journal of Virclagy, 2015; 83(23):11905-11525

“Esparza . Weterinary Record, 2013, 173 272-273
“ Sehwich. L. etal., N Engl J Med 2017, 3771401-1492, bl v reien coqioith 10 A0SBME.IMeI TOTEND




(1) The Currently Licensed Smallpox Vaccine
ACAM2000 is a Live Vaccinia Virus (VACV) VacciV
110
ACAM2000 is sold to the U.S. Strategic National Stockpiles!

» Sold by Emergent BioSolutions

+ Sanofi divested ACAM2000 to Emergent BioSclutions in 2017 for $97.5 M
upfront plus milestones

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

Vaccinia (VACV) strains have demonstrated potential for zoonotic
infections and re-infection of humans?-5
+ No known evidence for zoonosis of ACAM2000, but it has not been widely
administered
Modern VACV smallpox vaccines are associated with cardiotoxicity®
'Malca, & et al. Drug design, development and Therapy. (20100 4:71-79
Medaglia MLE, et al. 3 Wirol. (2015) 89:11909 -11925. doi: 10,1128/ WI.01833-15.
Trindade, G5, et al, Clinical Infectious Diseases, (2009) 48:e37-40
dleite, Jn, et al. Emerging Infectious Dissases. (2005) www.odo.gowfeid « Wial, 11, Mo, 12

dMedaglia MLG, et al. Emerging Infectious Diseases (2009) wwwcdo.gow/eid « Val, 15, No. 7
SEngler RIM et al., PloS OME (2015) 10(3): eD118283. doi: 10,1371 ournal pone 0118283




HPXV and its Relationship to Other
Orthopoxviruses

HPXW HRXW

LITR RITR

T . ' ' . ' ' . ' i
)

EHPYX ®CPX  mIoCE141 mLister ERPX mACAM

HSPVOT4 - fragmented homolog of VACY 4L (ribonucleatide reductase)
HSPY200 = 216 kDa protein probably regulates T-cell activation with homaologs still
present in varicla, cowpox, and monkeypox viruses

Evans, D U, of Alberta (ZDLE) with germission
B 2019 Tenix Pharmaceuticals Helding Corp.
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l Genome Assembly (212 kbp) by Synthesis of
O Fragments and Construction of Telomeres

Aval I-*—HP}(W}BB (91,573 -92,921)
= | St YFP-gpt
[ Zme| T ] o ] RITR
P T p—g|
L i | e
== scHPXY YFP-gpt::095, 213 kbp

Noyce, RS, Lederman 5, Evans DH. FLoS ONE. 2018; 13(1): e0 138453 ~
hitns: o orad 10,1 37 1 Saurnal. pone. (01 8453 Sequence: GenBank entry DOY92504; DNA: GeneArt

£ 2019 Teaix Pharmaceuticals Holding Corp.
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1 HPXV Produces Small Plaques that are More
O Like Cowpox Than Vaccinia (VACV)

0t
. = ,
0.008
5 006
=
i 0.00&
002
- 3
e SRR
WACY DPP15 CPXV scHPXW  scHPXW
YFP-gpa s

scHPXY

Mayce, RS, Lederman 5, Evans DH. FLoS ONE. 2048, 13(1): 20188453
htgns: ddoi g 101 2F 1 Sanrnal, pone, 01 RS452 B 2019 Tenix Pharmaceuticals Helding Corp.
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Production of Cell-Associated and
Extracellular Virus

PFWVmL

Cell-associated virus

10 I,
1 - e
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M
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A
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VACV [WR)  scHPXNwt VACV (IHD-W)

RS, Ledenran 8, Evans DH. PLsS ONE. 2018, 13(1): e0158453
i) et 1 3T lournal pone [ %

1BE45

B 2019 Tenix Phaen
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l HPXV Growth Characteristics
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Mayee, RS, Ledermian 5, Evans DH. PLeS ORNE. 2008; 13(1): e0 180453
hitpe: doiargi 10137 150ourral pone, 01 BS453 £ 2019 Temiz Pharms
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(l) Testing Vaccine Protective Activity of HPXV in
Mice Model

P »
= P menitar mice for signs of marbedity = chmitnr iweight loss, =
" (weight loss, pax lesions y.o lesions, morbidit
= s b J by P A}
U g4
L 1 ]
1 1 1
di dz2g d42
BALB/c mice BALB/c mice euthanize
inoculatad with challangesd SUrVIVING mice
scHPXV by intranasally with
intranasal innaculation VACY WR (10° plu)
10° - 107 pfu

Moyss, RS, Lederman 5, Evans DH. PLaS ONE. 2018 13]1): 0188453
nito s ol orgi 1 137 1 Aournal pone H1H545

£ 2019 Teaix Pharmaceuticals Holding Corp.




l Biological Properties of HPXV: Less Virulent
than a Dryvax Clone, but Produces Protective
Immunity

20+

—®— PBS

-0~ VACV WR (S5x10° PFU)

—&— Dryvax clone (107 PFU)
HPXV (107 PFU)

% weight loss from day 0

'L— Challenge {10° PFL VAC strain WR)

o T 14 21 28 35 42
Day

MNoyoa, RS, Ledamen 5. Evans OH. PLoS ONE. S0718; 13(1): al85453
hitlps dai.prp!10. 137 1joumal. pone. 0180453




l HPXV Vaccine Protection Activity Observed As
O Low As 103 PFU*

204

+— HPXV [10° PFU)
HPXV (10¢ PFU)
HPXV (107 PFU)

% weight boss from day 0

l-— Challenge {107 PFU VAC strain WR)

o 7 1a 21 78 3s 42
*PFU = plague forming units B,

Mayce, RS, Lederman 8, Evans DH, PLeE ONE. 2008; 1301 ) el 88453
Tt b o 001 37 1 Mperiaral, e, 0 B85 3 £ 2019 Teaix Pharmaceuticals Holding Corp.




l No Overt Clinical Sign Observed in HPXV
0 Vaccinated Mice After VACV Challenge

-
4~ No challenge
2t —8— PBS = VACV (105 PFU)
O~ yacy* (5x10% PFU) = VACY (108 PFU)
ﬁ < HPXV (10° PFU) = VACV (10° PFU)
® =2 HPXV (105 PFU) = VACY {10% PFU)
s HPXV (107 PFU) = VACY {10¢ PFU)

* VACY (strain WR)

Daw

Mogee, RS, Lederman 3, Evans DH. PLaS ONE. 2018, 13{1) eD1 85453
hittpsciided org 11371 dournal pone J1HEL53




¢ly, HPXV or TNX-801- May Have an Improved
./ Safety Profile as a Smallpox Preventing Vaccine

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 OME 1043): e01 18202, doi: 100127 Vjournal. pone. 01 18202 {2015)
*Noyee, RS, Lederman S, Evans DH. PLa5 OME. 2018; 131} 20185283 hitpe-tdei.oen 10,937 Ujaurnal pane 01 BS2A5
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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




(l) Current Needs to Vaccinate Against Smallpox

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

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

Pharmaceuticals Holding Corp.




0 TNX-801: A Potential Medical Countermeasure

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

123




O TNX-801 (Synthesized Live Horsepox Virus):

A Smallpox-Preventing Vaccine Candidate
124

TNX-801 (HPVX)
» Synthesized live horsepox virus
* Shares structural characteristics with vaccinia-based smallpox vaccines
+ Unigque 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 _/J

£ 2019 Teaix Pharmaceuticals Holding Corp.




(1) Evidence of Effectiveness for Smallpox Vaccine

125

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 19202 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

Schrick, L. et al (2017) An Early American Smallpox Vaccine Based on Horsepox N Engl J Med 2017; 377:1491




(1) ACAM2000! - Best Technology of its Time

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
U5 licensed smallpox preventing vaccine - ACAM2000 is currently marketed, Bryvax has been withdrawn from marketing

IMonath, TP et al, Int, 1, of Inf, Dis, (2004} 852:531
*Tulman, ER. Gename of Horsepaox Wirus 1. Virol. (2008} 30{1’31.9243 =
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(1) Rationale for Developing a Potentially Improved
New Smallpox Vaccine /
127

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)?2
= Clinical: 4 frobable 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%)

1Engler 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)
“TIV = trivalent influenza vaccine - control vaccinees




(l) Proposed Evolution of Vaccinia Vaccines

Postulated Divergence of Historical Strains of Vaccinia

Q. 0
Horsepox-like
ancestral strain

NYCBH/European
precursor stocks

-
IHD-] |

Tashkent | E—
WR J
IHD-)=Irtarnatiornal Haalth Departrent-lapan -
LIWP=Lister Vaccine Strain

Copenhagen J F *
NYCBH=Nosw Yark City Baard of Hoalth .
REac Rk it Wiy Lister/Evans/USSR
WR=Wastern Reasarye

Figure Adagted from Qin et al, Jearmal af Walogy, 2015;8%8(3): 18059 1824,
B 2019 Teaix Pharmaceuticals Holding Corp.
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(1) Proposed Evolution of Vaccinia Vaccines

Relationship to Smallpox Incidence and Eradication

SMALLPOX CASES k!t
IN US/EUROPE*

—C acamaoont

—_— ————: Dryvaxt
- lenners gL ST
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) ] ;:
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TIME

*Rough appraximstion {not datn derived) £ 2019 Teaix Pharmaceoticals Holding Carp.




What's the Evidence of Effectiveness of Smallpox
Vaccines for Preventing Smallpox? /
130

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 ACAMZ2000 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 BS gene is heavily mutated and deleted in MVA

'Galden JW, et al. (2012). PLoS ONE 7(7): e42353. doi:10.1371/journal.pone, 0042353
*Tscharke, DC et al., 1. Exp. Med, 2005 201{1);85 ;




0 Possible Smallpox Prevention and Treatment
Strategies

131

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

Post-exposure vaccination?
* Jenner's vaccine

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

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

Treatment of disseminated viremia in
immunocompromised?
« Arestvyr®/TPOXX®, Brincidofovir and vaccinia immune globulin

*Described by Jenner as one of his major discoveries
Hooper, IW et al. Smallpox DNA Vaccine Probects NMonhuman Primates Against Lethal Monkeypox. 1. Viral, 2004. 78 {9) 4433
*Lederman, ER et al, Progressive Vaccinia: Case Description and Laboratory-Guided Therapy With Vacdinia Immune Globuling ST-246, and CMX001 JID

20132 306:1372 5018 Toeris Phacer




1 Viral Replication Proficiency is Critical to Human
0 Immunogenicity but May Compromise Safety /
132

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




(1) Manufacturing and Dosing Requirements

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
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(1) Rationale for Developing a Potentially Improved
New Smallpox Vaccine Based on Jenner's Vaccin/
134

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”

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




0 Potential for Use of HPXV as a Vector for Vaccines
to Infectious Disease or Cancer /
135

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

+ 5trong 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




(b Financial Overview

NASDAQ: TNXP

Cash and cash equivalents, September 30, 2019 %10.0 millian
Met praceeds from equity offering in 402019 48.1 million
Common stack outstanding as of December 17, 2019 8.5 million shares

& 2019 Tenix Pharmaceuticals Holding Corp.
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Management Team

Seth Lederman, MD
President & CEQ

TARGENT™ EFusilev vela

Gregory Sullivan, MD
Chief Medical Officar

Bradley Saenger, CPA
Chief Financial Officar

Jessica Morris
Chief Operating Offlcer

B 2019 Tenix Phaen
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g A =
¢Shire vektex J pwe

Deutsche Bank
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}

Board of Directors

Seth Lederman, MD Adeoye “Oye” Olukotun, MD
Chairman Squibb, BMS, Mallinckrodt, Esperion
Margaret Smith Bell John Rhodes

Standard Life Investmeants, Putnam Chalr, NYS Public Service Commission, CEQ,
Investments, State Street Research MWYS Dept. of Public Service, Booz Allen
Daniel Goodman, MD James Treco

Poyehiatrist, co-founder Peychagenics First Chicage, Salomon Brothers/Citigroup

Brig. General David Grange (U.S. Army, ret.)
Fharm-0lam, PPD, McCormick Foundation

£ 2019 Tenix Pharmaceuticals Holding Carp.
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(l) Milestones — Recently Completed and Upcoming

1359

® March 2019
o April 2019

® May 2019

& August 2019

& August 2019

o September 2019

® October 2019

® October 2019

& 4" Quarter 2019
O 15 Quarter 2020
O 2 Quarter 2020
O 2 Half 2020

P302/RECOVERY study initiated

Received FDA formal minutes with clear guidance and support for new Phase 3 FM study using
TMX-102 5L 5.6 mg

In-licensed TNX-1300, product candidate in Phase 2 development for cocaine intoxication
In-licensed TNX-1600, product candidate in preclinical development for PTSD

Entered into research collaboration to study intemally-developed TNX-1500

In-licensed TNX-1700, product candidate in preclinical develapment for gastric and pancreatic
cancers

Completed long-term exposure studies in participants with PTSD to evaluate tolerability of TNX-
102 5L 5.6 mg

Met with FDA to discuss new program for TNX-102 5L to treat AUD

Developed a once-daily dosing formulation for TNX-601 CR in PK study

Interim analysis results from Phase 3 P302/RECOVERY study in PTSD expected

Topline data from Phase 3 P302/RECOVERY study in PTSD expected

Interim analysis results from Phase 3 FI04/RELIEF study in fibromyalgia expected

£ 2019 Teaix Pharmaceuticals Holding .




(l) Pipeline Summary - by Select Therapeutic Areas

+ Psychiatry/PTSD:
THX-102 5L - {sublingual cyclobenzaprine) for PTSD

+ Phase 3/RECOVERY
THX-601 - (tianeptine) for depression and PTSD

+  Phase 1 fermulation deswelopment study completed
TNX-1600 - (triple reuptake inhibitor) for PTSD

+  Pre-clinical

B
s

s

« Pain:
TNX-102 5L for fibromyalgia

+ Phase 3/RELIEF
» Addiction Medicine:
THX=-1300 = (cocaine esterase) for cocaine intoxication
+ Mid-Phasze 2
THX-102 5L = {sublingual cyclobenzaprine) for alcohol use disorder (AUD)
Pre-dlinical; FDA official meeting minutas confirm plan to submit IND application for a Phase 2 POC study

» Biodefense:
TNX-BO1 - (live horsepex vaccine) — for preventing smallpox

«  Pre-clinical
THX-7D1 - {(oral radioprotective agent) — for radioprotection

«  Pre-clinical

£ 2019 Teaix Phar
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(l) Pipeline Summary - by Phase of Development

Two Phase 3 Programs in indications affecting millions of Americans
+ TNX-102 SL for PTSD: affects an estimated 12 million adults in U.S.
« TNX-102 SL for Fibromyalgia: affects an estimated 6-12 million adults in U.S.

Two Phase 2 Programs in indications for which there is no FDA-approved drug
available

« TNX-1300 for Cocaine Intoxication
« TNX-102 SL for Agitation in Alzheimer's Disease

Robust pipeline of preclinical and Phase 1 products to improve biodefense, leverage
PTSD and internal expertise




TONIX

PHARMACEUTICALS

NASDAQ: TNXP

Thank you!
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TONIX PHARMACEUTICALS HOLDING CORP. 8-K

Exhibit 99.02

1 Investor Presentation /
TONIX

PHARMACEUTICALS

December 2019

Version P0212 12-17-19 (Doc 0576)
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(l) Cautionary Note on Forward-Looking Statements

Certain statements in this presentation regarding strategic plans, expectations and objectives for future
operations or results are "forward-locking statements” as defined by the Private Securities Litigation Reform
Act of 1995, These statements may be identified by the use of forward-locking 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 developrment efforts and dependence upon third parties; and risks related to failure to obtain
U.5. 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 to update or revise any forward-looking statement, except as required by
law. Investors should read the risk factors set forth in the Annual Report on Form 10-K for the year ended
December 31, 2018, as filed with the Securities and Exchange Commission (the "SEC") on March 18, 2019,
and periodic reports and current reports filed with the SEC on or after the date thereof. All of Tonix's forward-

looking statements are expressly qualified by all such risk factors and other cautionary statements,

£ 2019 Toaix Pharmaceuticals Holding Carp.




l Tonix Pharmaceuticals

Who we are:

+ A clinical stage biopharmaceutical company dedicated to developing innovative treatments
for patients and making meaningful contributions to society

+ Focusing on small molecules and biclogics to treat psychiatric, pain and addiction
conditions

What we do:

« Target therapeutic areas with high need for improvement
— Conditions with no, or inadequate, treatments
— Significant patient populations not well served by existing therapies

- Develop innovative treatment options with possibility to be a “game changer”
- Scentifically unique and inhovative
—  Strong sclentific ratlonale supported by preliminary clinical evidence and published literature
—  Proven regulatory pathways and established dinical endpoints
— Built on a foundation of proprietary intellectual property

£ 2019 Tois F oiding Corp.




l

Psychiatry, Pain and Addiction

CNS Candidates in Clinical Development

TNX-102 SL and TNX-601 owned outright with no royalties due

4
Pipeline Product Indication Ahasa 1 /Phasu 2 /Pllasa 3 ADA’;BLA‘AEI‘B:&!
tarim analysis resdlts expecied 10 2020
Badtime Treatment for PTSD - Tonmya®® Tapline data expected 20 2020
Bedtime Treatment for Fibromyalgia Interint analyyis results
Cyclabenzaprine HEI expacted 24 2020

sublingual tablets
Protectic® farmulation
technalagy

Badtime Treatmant for Agltation In Alzhelmer's

Bedtime Treatment for Alcohol Use Disordar (AUD)®

Cocaine esterase
(recarmbinant frem bacteria)
i formulation

Cocalne intoxicaktlon / overdosa

—

Daytime Treatment for PTSD

Tianeptine oxalate aral
contralled relgaze

Formulation MNeurccognitive Dysfunction from

orticosteraids

I TH-102 SL (cpicbenzaprine MCI susingusd tabiets] 5 an investigabionsd nes dng and hes not been approved

prupuscd tra-ue name far THX-102 5L Far the treabment of STS0, *800- New Drg Applceton;

recuiving FOA cleararce of an TN application, TRI-L02 5L for AUD will ke Pruse 3 ready
.:r:nn.rr.:?aq dauble-mutant ocare estarase 200 ma, i, selution] is an investigaticnal new Bclogic and
U.5.; a Phase 1 study for Termedation development was recently mmulcbedaulsldn of th U5

019 Temix Pharmaceuticals

Daytime Treatment for Major Depressive Disorder (MDD)

ary mdicabion; STonmiya has been condtionally stoepted by the LS, FOW, 25 the

“HLA -Bining Linensng Appheation;  Fre-meestigatianal Mew Grug (IND) meeting completed o October
st s empeted b qualdy for the SOSELI2) pathway for approval; # THX-1300

s net Baan aparoved for any indication; TTHE-E0D CR s in the pra-IND stage in the

folding Carp.




O Preclinical Pipeline?

Pipeline Product Indication(s) Category
TNX-1600 Daytime Treatment for PTSD Psychiatry
Triple revptake inhibitor?
TNX-1500°3 Prevention and treatment of organ transplant rejection Transplant
ARNL-CO15E lonal Treatment for autoimmune conditions including systemic lupus
: antibl:;.:'bc e erythematosus, rheumatold arthritis and multiple sclerosis Autoimmunity
TNX-1700 Treatment for gastric and pancreatic cancers oncology
(TFF2*
- 3 Biodef
TNX-501 Smallpox-preventing vaccine odetense
Live harsepax virus [HPEW)
vaccine from cell culture
Blodefense

TNX-7013 Pratection from radiation injury

Radicprotection drug
oral capsules
L Experimental new medicines and biglogics, not appraved for any Indicatian

{ Ewn
2y 25 AR, 5R)-5-{( {2-aminabenzo[d]thiazal-G-yl)methyl jamina)-2-{ bis{4-fluarephenymet hytetrahydro- ZH-pyran-d-ol} is an inhibitar of rewptake of

three monsamine neurotransmitters {serctonin, necepinephrine and dopamine)
*Progras caned autrignt wih ng rovalties due
“recamiainant Trefal Famity Factor 2 B 2019 Temiz Phar

euticals Holding Corp.
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TNX-102 SL Proposed Mechanism:
Improving Sleep Quality

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 quality may have a
therapeutic beneafit
— Reduction in disease-specific symptoms, with sleep improverment as a secondary endpoint

Therapeutic Area Target Indication | stamus |

Psychiatry Postiraumatic stress disorder (FTSD) Phase 3
Rheumatology Fibromyalgla {FM) Phase 3
Psychiatry / Neuralogy Agitation in Alzheimer's Disease (AAD) Phase 2 ready
Addiction Alcohel Use Disorder (AUD) Pre-IND
Chronic pain TED Life-cycle opportunity

Sleep disorders TED Life-cycle opportunity

B 2019 Tenix Phacmaceuticals Helding Corp.




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

7

sUnited States Patent and Trademark Office (USPTO) issued U5, Patent No. 3636408 in May 2017, LS, Patent
No. 9956188 in May 2018, LL.5. Patent No. 10117936 in Mov 2018, and LS. Fatent Mo, 10,357,465 in July 2019

+«European Patent COffice (EPD) issued Fatent Mo. 2068992 in December 2019

+China Mational Intellectual Property Administration issued Chinese Fatent Mo, ZL 2014800240111 in April 2019
«Indonesian Patent Office issued Indonesian Patent Mo, IDFOO005S5516 in January 2019

=Saudi Arabian Patent Office issued Saudi Patent Mo, 6088 in September 2018

+Japanesa Patent Office (JPO) issued Japanese Patent No. 6310542 in March 2018

=Mew Zealand Intellectual Property Office (NZIFO) issued Mew Zealand Patent No. 631152 in August 2017

+35 patent applications pending (5 being allowed in .5, Australia, Eurcpe, Taiwan, South Africa)

* MZIFO issued Mew Zealand Patent Mo. 631144 in March 2017 and Patent No. 726488 in January 2019

+ Taiwanese Intellectual Froperty Cdfice issued Taiwanese Patent Mo. 1590820 in July 2017 and Patent No. 642423 in
December 2018

+ Australian Patent Office issued Australian Patent No. 2013274003 in October 2018

= IR issued Japanese Patent No. 6255452 in Dec 2017

+ 21 patent applications pending

* Hong Kong Patent Office issued Hong Kong Patent Mo, HK1176235 in September 2018
= LUSPTO issued LS. Patent No. 99189448 in March 2018
« European Patent Office (EPC) issued European Fatent Mo, 2501234B1 in Sept 2017 {validated in 37 countries). [

n
Hr?mnse to an oppesition filed in June 2018, EPOYS Opposition Division determined in Qotober 2019 that it will uphald
[:] palm k.

+ 1 patent application pending

B 2019 Tenix Pharmaceuticals Helding Corp.




(b Prevalence of PTSD Among Civilians and Veterans

4.7% 19-31% >19%

Adult population! | Vietnam veterans? Irag/Afghanistan®
PN AN s

Approximately 12 million American adults annually?!

Qd’ Women more likely to develop than men!

1 Geldstein et al, 2006 (agjusted for 2009 2 Norris, PTSD Res Quar, 2043
“finalysis of VA Heelth Care Utilization amang Cgeratisn Enduring Freedam, Operation Traqi Freedarn, and Operatian New Dawn Veterans, fromn 1st Qi FY 2002
throwgh Zrd Qtr FY 2015, Washingtan, DC; Armcng 1.9M separated QEF/OIF/OND veterans, 1.2M have obtained WA healthcane, 635k evaluatad by VA with passible
mental disorder, and 372k diagnosed with BTS0. o )

£ 2019 Teaix Pharmaceoticals Holding Corp.




Unmet Need for Effective and Safe Therapies for
Treatment of PTSD /
]

No FDA-approved products for PTSD since Pfizer's Zoloft®
(sertraline) in 1999 and GSK's Paxil® (paroxetine) in 2001
+ Neither has shown efficacy in military-related PTSD

+ Side effects relating to sexual dysfunction, sleep disruption and weight gain are
commonly reported

PTSD is signature wound of last 25 years of war
+ Affects servicemember health and performance, force readiness, and retention
+ Believed to be the underlying cause of suicide in many cases
« Male PTSD patients often unresponsive or intolerant of current treatments

Civilian PTSD is more prevalent than military
» Results from physical and sexual assault trauma, vehicular accidents, natural disasters
+ Significant cause of morbidity
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(1) Potential Therapeutic Advantages of TNX-102 SL/

TNX-102 SL 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 memories during sleep
+ TNX-102 SL is believed to normalize memory processing and facilitate extinction conseclidation
(breaking the link between “triggers” and PTSD symptoms)
Cyclobenzaprine, active ingredient of TNX-102 SL, is NEITHER a benzodiazepine
nor a narcotic
Does NOT interact with the same receptors as traditional hypnotic sleep drugs associated
with retrograde amnesia and is NOT an opiate
TNX-102 SL is non-addictive

- Cyclobenzaprine is the active ingredient of an orally ingested immediate release tablet
(Flexeril®), approved 40 years ago; Flexeril’s current labeling indicates no abuse and
dependence concern at higher doses than TNX-102 SL (15-30 mg/day v. 5.6 mg/day)

+ TNX-102 SL NDA can be filed without drug abuse and dependency assessment studies

Once-daily sublingual dose taken at bedtime enhances patient adherence and
transmucosal absorption aligns bioavailability of drug with sleep cycle




TNX-102 SL Phase 2 Dose-Effect in Mi

Related PTSD?

tary-

11

PTSD mptom AP

Wk Wk whd wkE WkE Wk 1o Wk iz

LS Fean |SE] CFB in CAFS.5

L

*Fpodol, *pe0.0zE, THE-10] 5L 5.4 mg groep min placeba, MHRH wkh =ukipk
Ierpuzation (Pl *peDn 8, THX-102 5L 28 mg greup with plagche, MM with ML

30

25%s

207

15%:

10%s

B

Percent in Remission

(1L

Remission at Weeks 8 & 12

BFlacebeo (N=77}
BTonmya 2.8 mg (N=70)

w
14.30%% OTanmya 5.6 mg {N=38)

Weeks B & 12

Feemission = Less of Diagnosis and CAPS-5 < £3

Asterisi and hashmark represent peinsise comparisons between
THE-102 5L and Flapeba; *pe0.08, Odds Rato 3.00 (0,89, 1015}
*p=0.02, Odds Rabio 4,00 [1.27, 10.05); logistic regression

I Cornpleted Phiase 2 P20 1 ALESse study: Retrospective analysis of TNX-102 5L 5.6 mg o0 CAPS-5 2133 (high-moderate] subgraup. Primany aralysis of P2017A1Ease,
based on THX-102 5L 2.8 myg in participants with entry CAPS-5 229 [mederate PTSD severity], was nol statistically significant,

I LAPS-5 = Clinician adrinistered PTSE Scale far DSM-5

£ 2018 Tonis Pharms

puticals Holdin

g Corp.




and =9 Years Time Since Trauma Subgroup

(l) Primary Outcome (CAPS-5) in Phase 3 Study: mITT/
12

Phase 3 P301/HONOR Study?

PTSD Symptoms (CAPS-5 Score) -
Meodified intent to treat (mITT) population Time Since Trauma (TST) =9 yrs
Wk wed W e 1} wea e 1] Wik ix
‘: | e Finc s = L1 e T LOE 505 g (M1 25 : -‘\\ e Plaguba e e TR0 13,6 g b1
Y |
g N ~50% mITT Population § - \
1 44 s i 4 , -_-——__ —
- E— — _— "]“
i —— i ] !
. . : : [ |
| " = i ;
*p=001L8, THX-I02 51 5.ﬂl Mg graup v, placehn, weng =ied :'D-U.OD“. *pal.06F, *pe0 039, THE-102 _SL
maodel repratnd messures (NHRH) with mutiple impuiston (M) 5.6 mp group v, placebo, usng MMEM with M

P Phase 3 PAHIHONOR stedy: stopped in July 2008, Separation on grimary endpaint did rat cross pre-specified study cantinuation threshald 2t Wesk 12 in the
interirm analbyse ot ~50% randcemization; no safety or tolerability issues discoversd

2019 Teenix Pharmaceuticals Holding Ca




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

Svstemic Adverse Evants®"

Local Administration Site Reactions*
Hypoaesthesia oral
Paraesthesia oral
Glossodynia
Product Taste Abnormal

“only adwarse avents [AEs) are Isted that are at a rate of = 535 in any TNX-treated greup
“ra walues in a row far aither 5tun'|.' means the AE Inthe actve gl’UU:I;S} in that Sfl.lﬂ}' was ot & rate of <5%

No serious or unexpected AEs in P201 or P301 related to TNX-102 SL
= Systemic AEs comparable between studies and also consistent with those described in approved oral
cyclobenzaprine product labeling
+  Severity and incidence of oral hypoesthesia (oral numbness) are not dose related and similar in both
studies £ 2013 Teaix Pharmaceoticals Helding Corp.
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TNX-102 SL for PTSD: Phase 3 P302/RECOVERY Study
Expecting Interim Analysis Results in 1Q 2020

14

General study characteristics: Potential pivotal efficacy study to support NDA approval
= Randomized, double-blind, placebo-controlled study with
bassline CAPS-51 = 33 in approximately 30 U.S. sites
+  Enrollment restricted to study participants with PTSD who
experienced an index trauma = 9 years from the date of = CAPS-5! mean change from baseline at Week 12 (TNX-102 5L 5.6

sereening mg vs. placeba)

+  Bath civilian and military-related PTSD to be included

Primary endpaint:

Key Secondary endpoints include:

TNX-102 SL once-daily at bedtime
5.6 mg (2 x 2.8 myg tablets) N=

= Change from baseline Clinical Glabal Impressien - Severity scale
125
= Change from baseline Sheshan Disability Scale total score

Placebo once-daily at bedtime
N= 125 Interim analysis results expected 1Q 2020

Topline data expected 2Q 2020

——— 12 weeks ———|

FCAPS-5 = Clinician-Administerad PTSD Scake fior DSM-5 B 2019 Tomix Pharmaceuticals Holding Carp.




(l) Opportunities to Expand to Other Indications

Role of sleep disturbance more established in common psychiatric and neurological fpain
disorders
+ Recognized as a core symptom of many of these disorders
+ Traditional sleep medications, which increase sleep guantity, may not provide benefit (benzodiazepines in
major depression) or are contraindicated (benzodiazepines in PTSD)
s P— . /Psychiatric Symptoms of ™ )
/" Psychiatric Disorders y S Y / - = \
¥ : Neurological Disorders Chronic Pain States
- Stress Disorders (PTSD) e : + Chronic wide-spread pain
+  Agitation in Alzheimer's 1) b
« Mood Disorders (MDD) ) B (fibramyalgia)
o Disord « Psychosls in Parkinson's, i
nxiety: Risorders Alzhelmer's and other dementias + Osteoarthritis
* Addiction {Alcohol Use
‘. Disorder) N VAN A

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

+ Homeostatic role of sleep quality in several disorders

3019 Tonix Pharmaceuticals Holding Corp.
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ok CThack S [FRCtaQan]. (2021, Doleler 1L Wikpais

T Pvlies B & Clauw 0, Best Pract Res Olin Rreumatel 2001725141
*Asrmican Crieni: Pan Sasssation feam Saismag 2019}

* Schawfer of al, Pain Prac, 2015,

1 The three drugs with FOW approwal for the resment of Rerompakgia
Fregataln ilyricay Duoweting {Cymbaita); Minacieen [Savelal
Fiobinson e 2, Pain Medidne 2013;14; 1400,

©White et al, ] Corupational Erseron Med 2008, 5013,

Fibromyalgia Is considered a neurabiological disorder characterized by!: chronic
widespread pain, nen-resterative sleep, fatigue, diminished cogniticn

Baligved to result from inappropriate pain signaling in central nervous system in
the absence of peripheral injury!

An estimated 5-12 million adults in the U.S. have fibromyzalgia®

Causes significant impairment in all areas of life?
*  Lower levels of health-related guality of life — reduced daily functicning
» Interference with work (loss of productivity, disability)

Fewer than half of those treated for fibromyalgia receive complete relief fram the
three FDA-approved drugs?

Inflicks substantial strain on the healthcare system
Average patient has 20 physician office visits per year®
Annual direct medical costs are twice those of non-fibromyalgia individuals®




Large Need for New Fibromyalgia Therapies that
(l) Provide Broad Symptom Improvement with
Better Tolerability /

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

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

» High rates of discontinuation, switching and augmentation
- Atternpts to treat multiple symptoms and/or avoid intolerable side effects
« Average of 2-3 medications used simultaneously?
= Typical patient has tried six different medications?

« Substantial off-label use of narcotic painkillers and prescription sleep aids?
« Among those diagnosed, more than one-third have used prescription opicids as a means of treatment?
» TNX-102 SL is a non-opioid, centrally-acting analgesic that could provide a new therapeutic
option for fibromyalgia patients

= Msch o al, Arn Rheumn D 50137285542
? Bckirsan AL et al, Pan Madicne 2012;13:1356.
I Patient Trends: Floroamalgia™, Dedsion Resouroes, 2011,
TBerger &, Dukes E, Martin 5, Edalsbeng I, Oster G, Ink 1 Cin Pract, 2007; 61(%) 1458- 1508,
2019 Tomix Pharmaceuticals Holding Carp




TNX-102 SL 2.8 mg for Fibromyalgia:
Summary of Completed Phase 3 AFFIRM Study (F301) any
18

Results
General study characteristics: Efficacy results:
+ Randomized, 12-week, double-blind, placebo- + Completers: 425 (81.9%;) of 519 patients in

controlled Phase 3 study of TNX-102 SL 2.8 mg
(half the dose being developed for PTSD) taken
daily at bedtime (n=519)

Patients had to satisfy the 2010 ACR Preliminary
Diagnostic Classification Criteria

Primary endpoint: Weekly average pain
improvement as a 30% responder analysis

Secondary endpoints: PGIC, FIQ-R Symptom
Domain, FIQ-R Function Domain, Daily Sleep
Quality Diary, PROMIS Sleep Disturbance

Fatiers Gobal Impression of Fain
Honmsire - R sed
HETEE

Intent-to-Treat population

The primary analysis (responder analysis) was not
statistically significant {P=0.095). However, the
pre-specified secondary analysis of average pain
improvement after 12 weeks of treatment showed
P=0.001, mixed model repeated measures
(MMRM)

Significant improvements observed in sleep
quality, patient global impression of change and
fibromyalgia-specific measures (secondary
analyses)




}

Phase 3 AFFIRM (F301) Study Results:

Mean Pain Analyzed by Mixed Model Repeated Measures (MMRM), with

and without Multiple Imputation

Pre-specified secondary analysis of AFFIRM:

- Mean Fain Analysis, MMRM

- THX-102 SL M=262; Placebo N=257

- Difference in LS Mean (SE): -0.8 (0.15); 95% CI [-0.8, -0.3);

p=0.001

Change in Pain Scores Ovar 12 Weaaks: MMRE
=8—Flacebo [N=25F)  —8—THE-10Z 5L 2.8 mg {¥=202}
E T - = B
R oe SSIFER I
" L 1T .,_ﬁ_*
x| b
awk wx ¥¥ mmm
e
K] 3 4 El & B 91 11 12
Stucy Week
p=A1

ak Tor this RELIEF
s assied to be

Retrospective analysis of AFFIRM:
= Mean Fain Analysis, MMRM with MI*
- THX-102 5L N=282; Placebo N=257

- Difference in LS Mean (SE): -0.4 (0.14); 95% CI (-0.7, -0.1);
p = 0.00
Tonix intends to use MMRM with MI in calculating the primary

=]
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endpoint for the new RELIEF (F304) study, In line with current FOA
statistical guidance on handling of missing data

o.n
-2
-0.4

a6

MRS Pain Score

o
1.0
1.2

1.4

LS Mapn Difference (SE] i

Aduarse Even
af

Change in Pain Scores Over 12 Weehks: MMRM with MI

il P Lk (= 257

= THH-1002 5L 2,5 mg (%

oy

~262]

.
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TNX-102 SL 2.8 mg for Fibromyalgia:
F301 Study Results and Program Updates

Safety results:

Good tolerability and low rates of systemic AEs.

The maost common AEs were generally mild and
transient events related to the sublingual
administration of the study drug:

hypoaesthesia (tongue or oral numbness)

glossodynia (burning sensation or other
tongue discomfort)

oral parasthesias (tingling sensations)

abnarmal product taste (bitter or noticeable
taste)

The severity and incidence of oral AEs are similar

to

those reported in our PTSD studies using TNX-

102 5L 5.6 mg.

Conclusion:

The results and efficacy findings support further
investigation of TNX-102 5L at double the dose,
5.6 mg (2 x 2.8 mg tablets), as a chronic
treatment fior FM.

Program updates:

Clear guidance received from FDA* to advance
the FM program. The long-term safety
exposure data from the PTSD program is
expected to support the fibromyalgia NDA*,

THNX-102 SL 5.6 mg (2 x 2.8 mg tablets) daily
at bedtime will be studied in new Phase 3 study
to support product registration.

*March 2019 FOA meeting minubes

siding Carp.

20




TNX-102 SL 5.6 mg for Fibromyalgia:
New Phase 3 RELIEF Study Initiated

21

General study characteristics:

+ Randomized, double-blind, placebo-contralled study in
fibrarmyalgia in approximately 40 U.S. sites (N=470)

= 2016 Revisions to the 2010/2011 Fibromyalgia
Diagnostic Criteria for inclusion

»  Adaptive Desian: ane planned unblinded interim
analysis based on 50% of rendomized participantst

TNX-102 SL once-daily at bedtime
5.6 mq [2 x 2.B mq tablets)? N= ~235

Placebo once-daily at bedtime

—— 14 weeks

‘Pending agreemant with FLA,

Primary endpoint {(Week 14):
Daily giary pain saverity score changs (THX-L02 SL 5.6 mg vs, placebo) from Baselne
i the weokly seorane by numerical reting scaks (NRS) anabwzed by mised model
repeated measures analysis with multiple imputation {MMAM with MI)

Key Secondary endpoints (Week 14) include:
«+ Patient Global Irmpression of Change (PEIC): Propartion of patients with a rating of
ey rouch improved” or *mudh improved”
Fibrarmyaigia Impact Cuestionnaire - Revised (FIQR): Symptsms Camain
FIQR Furction Domain
PROMIS® Sleep Disturbance instrument T-scare
PROMIS Fatigue instrumant T-score
Cally giary sleep quality HES (weekly average) score

Interim analysis results expected 2H 2020

Topline results expected 1H 2021 based on currently-
planned sample size

Potential pivotal efficacy study to support NDA
approval

o week run in ab 2.8 mg dose at bedtime, fallowed by 12 weeks at 5.6 mg dose  *PROMIS = Patient Reparted Qutcorme Measurermnent Infarmation System
E 2019 Teaix Prarmaceuticals Holding Corp.




TNX-102 SL: Potential Treatment for Agitation i

n
Alzheimer’'s Disease (AAD) /
22

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’'sl-3
= Agitation is commonly diurnal ("sundowning”)
Prevalence

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

Significant unmet need with no FDA approved drugs for the treatment of AAD

Proposed Phase 2 IND study can potentially serve as a pivotal efficacy study
to support NDA approval®

“Rcem, Ko AL
25, YW, et ol |

A Souraal of Alzhatmers Naease 8 Gthar
g of e American Megical Dinerhors A
IS in i, 3,




TNX-102 SL: Potential Treatment for Alcohol Use

Disorder (AUD) /
23

AUD is a chronic relapsing brain disease
+ Characterized by compulsive alcohol use, loss of control over alcohol intake, and a
negative emotional state when not using
Sleep disturbance is extremely common in alcohol recovery!
- Significantly impacts daytime cognition, mood, and ability to participate in alcohol
treatment, and is associated with increased risk of relapse
Prevalence
= An estimated 36 million adults in the U.S. have AUD?

Three FDA-approved medications
+ Remains an unmet need due to compliance and safety issues

Pre-IND meeting with the FDA completed in October 2019
+ Discussed 505(b)(2) development plan for TNX-102 SL as a treatment for AUD

+ FDA official meeting minutes confirm plan to submit IND application in 1Q 2020 for a
Phase 2 Proof of Concept Study

Shemedt et o, 1 AdECE OIS, 2007 ; 26041 $1-54
a5rant e o, 1AM Prpchimtrg Z01%5; P30 757-70; s, conmas: qou




TNX-1300* for the Treatment of Cocaine

Intoxication /
24

Recombinant protein that degrades cocaine in the bloodstream?
+ Double-mutant cocaine esterase (CocE)
» CocE was identified in bacteria (Rhodococcus) that use cocaine as its sole source of
carbon and nitrogen and that grow in soil surrounding coca plants?
+ CocE catalyzes the breakdown of cocaine into metabolites ecgonine methyl ester
and benzoic acid

Phase 2 study completed by Rickett Benckiser (TNX-1300 was formerly REP-8000)3
* Volunteer cocaine abusers received cocaine 50 mg i.v. infusion over 10 minutes
= TNX-1300 given one minute after completion of cocaine infusion

«Rapidly reversed the physiologic effects of cocaine; cocaine plasma exposures dropped by
90% within two minutes
+Well tolerated with the maost frequently reparted adverse events being gastrointestinal
disorders (including dry mouth, nausea); nervous systems disorders (including headache,
dizziness) and skin and subcutaneous tissue disorders (including hyperhidrosis, dermatitis)
*TWX-1300 (TI1Z2RSG17IQ doudle-matant CoCaing estarase 200 mg, f.v. SO /& an Mvestiganioval new DIDfogic and s ot besn aporoved fov S0y idication.

! Ean [ ek al, Mal Pharmacol, 2008, F5(2}:318-23.
? Bresler MM et al, Aapl Enviren Micrabsol. 2000, 66{33:004-8.
 Nasser AF en al, 1 Addict Dis. 2014,33(4):269-302, 2019 Tonix Pharmaceuticals Holding Carp.




(1) Pharmacotherapies for Cocaine Intoxication
Have Not Been Effective

Treatments for opiates not effective for cocaine:

S cocane B opates

Complex; mediated by multiple
MO, of Toxicity | targets with distinct bislogical
functions!

Simple; mediated by opioid
receptors?

Pharmacology | Antagonist! Agonists?
Pharmacotherapy | No FDA-approved medication exists® Naloxone?

; COC:II‘IE 1 Opiate Naloxone
H ! ~Q
S
Dopamine MNorepinephrine Cardlac
transporter transporter sodium channel Oplald receptor

L. Bran ot ol Mol Mansacs, 2001
2. Meizhar et al. Fer ) Amacal 2

3. Marsiian ot al Futsee Medial Chembsiry. 2002, B 2019 Tonix Pharmaceuticals Holding Corp.




(1) TNX-1300 (Cocaine Esterase or CocE) Is a Fast-/
26

acting Cocaine Antidote
— CocE
Oocaline t’

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

CocE deaves chemnical bonds in cocaine and disintegrates it 800

Cocaine is derived from the coca plant! times faster than the rate that naturally occurs in the human body?

B 2019 Teaix Pharmaceuticals Holding Corp.




(l)Cocaine Intoxication Is a Growing Problem in the U.S.

Cocaine is involved in more emergency department Drug overdose deaths involving cocaine have
(ED) visits than any other illicit substance! increased dramatically in recent years?
o 200 15000
- 21% of all emergency
g § I department (ED) visits y 2
= involve cocaine om
To — =3
=2 O
ES L 10000
25 ==
E 100 i
S5 &8
[a = —_E
S B 5000
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l TNX-601 CR* (Tianeptine Oxalate Controlled
0 Release) Tablets

Proprietary new controlled release formulation for once-daily dosing
Suitability for once-daily dosing established in Phase 1 pharmacokinetic study, completed outside of the U.5.

« Well talerated in study and the side effects were consistent with the known safety prafile of tianeptine
sodium

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

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

= Plan to request pre-IND meeting with FDA in first half 2020

« Plan for first efficacy and safety study ex-U.5,

Proprietary new oxalate salt with improved pharmaceutical properties

« Tianeptine oxalate is crystalline, while tianeptine sodium is amorphous

Issued patents directed to tianeptine and tianeptine oxalate

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

= Method of Use: Issued European patent directed to methods of treating cognitive impairment associated with
carticosteroid treatment, European Patent Ma. 3248031

FTNE-GOD (Hanepbine pealate OF taklets) s in the pre-IND stage in the LS. and Ras net been approves for any indicetion.

£ 2019 Teeix Phe siding Carp.
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l TNX-601 CR: A Potential Daytime Treatment for
0 Depression and PTSD

29

Depression: majority suffering from depression do not have an adequate response to initial
antidepressant therapy

+ Tianeptine sodium immediate release (IR) tablets for three times a day dosing is approved as an
antidepressant in the EU, Russia, Asia and Latin America; first marketed for depression in France in 1989

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

+ TNX-601 CR leverages the established efficacy and safety of tianeptine sodium IR as a treatment for
depression putside of the U.5.

+ Despite multiple approved products for depression in the U.5., there remains significant interest and need
for new treatments, particularly for medicines that modulate the glutamatergic system

PTSD: heterogeneous condition, so not all patients are expected to respond to a single medicine
« Distinct mechanism of action from TNX-102 SL = TNX-601 CR modulates the glutamatergic system

+ Published studies show tianeptine is active in the treatment of PTSD14

+ Leverages Tonix expertise in PTSD (clinical and regulatory, market analysis, etc.)

TFrantekavid T, ot al, Peychiaie Dasvub, 2001 Sep: 2303 257-63, PAlD: 21563603

? Rumyarisea GH and, Stepanov AL, Neurosd Bahaw Physicl. 2006 Jan;3&01): 55-61. PMID: 1R097741

4 Aleksandrovskii 14, et al. Zh Mevrol Fsikhiatr Im S § Korsakova, 2005;105(L1}24-0, FMID: 16328531 [Russian]
4 Onder E, et & Eur Psychiatry. 2006 (3] 174-9, PHID: 15964747

3019 Tonix Pharmaceuticals Holding Corp.




(b Financial Overview

NASDAQ: TNXP

Cash and cash equivalents, September 30, 2019 %10.0 millian
Met praceeds from equity offering in 402019 48.1 million
Common stack outstanding as of December 17, 2019 8.5 million shares

& 2019 Tenix Pharmaceuticals Holding Corp.
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l

Management Team

Seth Lederman, MD
President & CEQ

TARGENT™ EFusilev vela

Gregory Sullivan, MD
Chief Medical Officar

Bradley Saenger, CPA
Chief Financial Officar

Jessica Morris
Chief Operating Offlcer

B 2019 Tenix Phaen

Gb Covumpis Univessrry NEW 'ﬁ"Drk StatE
= Department of Psychiatry  Psychiatric Institute

g A =
¢Shire vektex J pwe

Deutsche Bank

| Helding Carp.
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(l) Milestones — Recently Completed and Upcoming

32

® March 2019
o April 2019

® May 2019

& August 2019

& August 2019

o September 2019

® October 2019

® October 2019

& 4" Quarter 2019
O 15 Quarter 2020
O 2 Quarter 2020
O 2 Half 2020

P302/RECOVERY study initiated

Received FDA formal minutes with clear guidance and support for new Phase 3 FM study using
TMX-102 5L 5.6 mg

In-licensed TNX-1300, product candidate in Phase 2 development for cocaine intoxication
In-licensed TNX-1600, product candidate in preclinical development for PTSD

Entered into research collaboration to study intemally-developed TNX-1500

In-licensed TNX-1700, product candidate in preclinical develapment for gastric and pancreatic
cancers

Completed long-term exposure studies in participants with PTSD to evaluate tolerability of TNX-
102 5L 5.6 mg

Met with FDA to discuss new program for TNX-102 5L to treat AUD

Developed a once-daily dosing formulation for TNX-601 CR in PK study

Interim analysis results from Phase 3 P302/RECOVERY study in PTSD expected

Topline data from Phase 3 P302/RECOVERY study in PTSD expected

Interim analysis results from Phase 3 FI04/RELIEF study in fibromyalgia expected
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(l) Pipeline Summary - by Select Therapeutic Areas

+ Psychiatry/PTSD:
THX-102 5L - {sublingual cyclobenzaprine) for PTSD

+ Phase 3/RECOVERY
THX-601 - (tianeptine) for depression and PTSD

+  Phase 1 fermulation deswelopment study completed
TNX-1600 - (triple reuptake inhibitor) for PTSD

+  Pre-clinical
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« Pain:
TNX-102 5L for fibromyalgia

+ Phase 3/RELIEF
» Addiction Medicine:
THX=-1300 = (cocaine esterase) for cocaine intoxication
+ Mid-Phasze 2
THX-102 5L = {sublingual cyclobenzaprine) for alcohol use disorder (AUD)
Pre-dlinical; FDA official meeting minutas confirm plan to submit IND application for a Phase 2 POC study

» Biodefense:
TNX-BO1 - (live horsepex vaccine) — for preventing smallpox

«  Pre-clinical
THX-7D1 - {(oral radioprotective agent) — for radioprotection

«  Pre-clinical
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(l) Pipeline Summary - by Phase of Development /

Two Phase 3 Programs in indications affecting millions of Americans
+ TNX-102 SL for PTSD: affects an estimated 12 million adults in U.S.
« TNX-102 SL for Fibromyalgia: affects an estimated 6-12 million adults in U.S.

Two Phase 2 Programs in indications for which there is no FDA-approved drug
available

« TNX-1300 for Cocaine Intoxication
« TNX-102 SL for Agitation in Alzheimer's Disease

Robust pipeline of preclinical and Phase 1 products to improve biodefense, leverage
PTSD and internal expertise
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