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Item 7.01 Regulation FD Disclosure.
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Cautionary Note on Forward-Looking
Statements

Certain statements in this presentation regarding strategic plans, expectations and objectives for future
operations ar results are “forward-looking statements” as defined by the Private Securities Litigation Reform
Act of 1995. These statements may be identified by the use of forward-looking words such as “anticipate,”
“balieve,” “forecast,” “estimate” and “intend,” among cthers, These forward-looking statements are based an
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
factars include, but are not limited to, risks related to failure to abtain U.S. Food and Drug Administration
clearances or appravals and noncompliance with its regulations; our need for additional financing; delays and
uncertainties caused by the global COVID-19 pandemic; substantial competition; uncertainties of patent
protection and litigation; uncertainties of government or third party payor reimbursement; limited research
and development efforts and dependence upon third parties. As with any pharmaceutical under development,
there are significant risks in the development, regulatory approval and commercialization of new products.
The forward-looking statements in this presentation are made as of the date of this presentation, even if
subsequently made available by Tanix on its website ar 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 Repart on Form 10-K for the year ended December 31, 2019, as filed with the
Securities and Exchange Commission {the "SEC™) on March 24, 2020, and periodic reports and current reports
filed with the SEC on or after the date thereof. All of Tonix's forward-locking statements are expressly
qualified by all such rick factors and other cautionary statements.

1 Toeis! Phasmaceutcals Holding Corp

1 Tonix Pharmaceuticals

Clinical-stage biopharmaceutical company

» Committed to discovering and developing innovative and proprietary new
therapeutics
Focus on developing biologics and small molecules
+ Central Nervous System (CNS)
« Lead: fibromyalgia program in mid-Phase 3
« Pipeline: Pain, neurclogy, psychiatry, addiction
+ Immunology

-« Lead: COVID-19 vaccine in non-human primate testing
« Pipeline: Vaccines, organ transplantation, oncology, autoimmune diseases

121 Toeis PRasmincsutics



(1) Our Pipeline — CNS Portfolio

CANDIDATES

THX-102 S5L°

THX-1300%
TRX-19004

THX-601 CR

THX-16007

INDICATION
Fibromyalgia (FM) = Lead Program
PTSD-Related Sleep Disturbance?®
Agitation In Alzhelmer’s
Aleohal Use Disorder
Cocaine Intoxication / Overdose
Migraine and cranicfacial pain

Depression, FTSD, Neuracoghiitive Dysfunction from

Corticosteroids
Depression, FTSD and ADHD

STATUS
Mid-Phase 3 = ongoing
Fhase 3 ready
Phase 2 ready
Phase 2 ready
Phase 2
Clinical - pre-IND?

Clinical - pre-1NDe

Preclinical

ITHN-102 SL (opclabenzapring HCI sublingual tablets] is an investigaticnal new drug and bas not been approned For ary indication,
EPTSD-Retated Sheen Cisturbance is o propossd nes ndicstion perding discussion with P
TTME-1360 (T172R/ G170 dovbl=-mutant cocaine esterass 200 mg, Ly, salubian) 5 an investigsticral new bicliogic and has not besn approved for amy indicatian; licenssd fram

Columbis Universty.

Apcquired fram Trigemina; BCense agrecment with Stanfard University

"A Phase 2 trial under an investigatar-initiated [ND has heen completed inthe LS. using TR 1900
STHE-G0L OR & in the pre-TND stage in the LS. a Phase L trial for farmidation dawalapmant was recently complated outside of the U5

FACquired Trim TRIMGean Phanma ) Boanss agneemnant with Wayne State LU

(1) Our Pipeline - Immunology & Biodefense
Portfolio

5
CANDIDATES | INDICATION | STATUS
TNX-1800 Covid-19 vaccine = Prioritized Program* Preclinical
THX-1810, TNX-1820, THX-1830 Covid-19 vaccine! Preclinical
THX-2100 SARS-CoV-2 skin test for T cell immunity® Pre-IND
THX-2300 Covid-19 vaccing? Preclinical
THX-2600 Covid-19 vaccine? Preclinical
Immunology
Portfolio THX-801 Smallpox and monkeypox preventing vaccing? Preclinical
THNX-1200 Smallpox and monkeypox preventing vaccines Preclinical
5 Organ Transplant Rejection/Autoimmuna -
THX-1500 conditionst Preclinical
THX-1700 Gastric and pancreatic cancers? Preclinical
TNX-701 Radioprotection Preclinical
ILhve attenuated vaocine based on horsspox s vectar
In wivo diagrastic: S6RS-Cov-2 peptide =pitepe mikbures for intracgermal 2dministration to msasure delayes-type hypearsenstivity to SARS-Cov-2
ILhve attenuated vaocing Dased on bovine parainfiuenza virus vector: option for license with Kansas State Universty
ALhee attenuated vaccine based on horsepox wirls
SLive vaccime hased on Yaconds wirus
anti-CD40L hismanizad menoclenad nntihml-,
TracombEnant trelil factor 2 (TFFZ) based protein; licersad from Colpebiarivarsite oo oearcale Holding ©
[

TNX-102-SL1: New Potential Treatment for the
Management of Fibromyalgia

TTHX-102 5L {cpdobenzaprine KOl sublingual tablets] is an Imnestigetional new drup and has not been approved for any indication.

vis! Phasmnaceuticals Holding Corp




(1) Background on Fibromyalgia

7
1 H Prevalence
Fibromyalgia: 2-4% US Population

Chronic condition that causes widespread pain (6-12 million adults) *
all over the body, sleep problems, fatigue, and
often emotional and mental distress

Patient
90% Female

Age Diagnosed
Avg. 30 - 50

Tﬂ:atmg Physician

'ArEZAN ENIE Pae ASSOnats (wws IR 2
¥ Wakit B. Marin, RL. Kaiz, B2, Bargman, ML), W’ol“ ;:0 B The: Pres wnge pnd Chageneiglios of
Fibrorrpinkgs ic S 20012 kol Bt D s Seiare, PLoS Oré, B0) al 153004,
||m o L Frinon, T I1nrrw1= CG.etal [F006 [gbmates o (56 prasniencs =1 Ak oo oibar FHITIEW Carg Phy:lrlans
it d'!'-’“s-bwlx 20035 | 2635,
Fam.'m

a F\um‘r.m:u Fw

T 2031 Tomix Fhasmaceuticals Helding Corp,

(1) Current Pharmacotherapy for Fibromyalgia

g8
Limitations of Current Therapies
Fewer than half of those treated for fibromyalgia receive relief from the three FDA-approved drugs®
+  Lack of oeerall resporse leading to discantinuation
+ Insdequate responss for some syrmpoms lesding o the need for augrmentation
+  Lack of tolerebility Ieading to discontnuation or reducton i dose {underdosing)
Current Treatment Patterns As A Result of Limitations
Switch Rates/Rotation/Discontinuation
+ Ower 50% of patient starting an FDuW approved therapy for FM switch or discontinue therapy alter 12 months?
Polypharmacy
» Average patient is using 2.8 drugs for treating their fibromyalgia, 50% of patients take 3 or more madications concomitanty?
Opioid Usage
= While prescription oplold usage has declined (from 40% In 2010 to 29% in 20179, it remains high
Market Dissatisfaction
Only 42% of patients indicated that they are satisfied with their medication for FM*
Lrrost ard Sullivan, 2010
L et al., 2016
Mominsan of al., 2012; prospertve chservational study with 1,700 partispants with filemigsigia.
*Sarmaenta & al., 1 Opioid Manag 2019; 15{6)4E0-77 = prescription opoid usage among dagnosed FM patients at one site
Rebingon 6 @, 213 prospeclive ebservational study with £, 700 particpants with fibramyakgia
T 2031 Tomix Fhasmaceuticals Helding Corp,
Fibromyalgia Unmet Need and Ideal
9

Unmet Medical Need:

Current treatment patterns indicate that new, more effective, and better-tolerated treatments are
necessary for management of FML

Ideal Treatment Profile:

Works by a different mechanism of action

Single therapy that addresses the core FM symptoms
= Pain
* Sleep
- Fatigue

Well tolerated with fow discontinuation
= Low systemic tolerability
= No weight gain or impact on sexual funcbon

Nom-opioid

Suitable for chronic use

Reduces disability and Improves dally living {global function)

“¥ang, ct al, 2016
T 2031 Tomix Fhasmaceuticals Helding Corp,




TNX-102 SL 5.6 mg: Results from Completed
Positive Phase 3 RELIEF Study P

Completed Positive Trial in FM:
+ Topline results announced in December 2020
+ 503 participants randomized across 39 sites in U.S.
« 959 of participants were women

Topline Efficacy Results:
+ Achieved statistical significance in the pre-specified primary efficacy
endpoint of reducing daily pain (p=0.01)
+ Activity shown in key secondary endpaints measuring improvements
in sleep and fatigue

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

1 No Recognized Abuse Potential in Clinical

Studies /

Active ingredient is cyclobenzaprine, which is structurally
related to tricyclic antidepressants
+ Cyclobenzaprine interacts with receptors that regulate sleep quality:
5-HT,,, w,-adrenergic, histaminergic H,, and muscarinic M, 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 mesting mirutes from the March 2017 FOA mesting

Teenix Phasmar

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

12
General study characteristics: Primary endpoint {Week 14):
= Randomized, double-blind, placebo-controlled + Daily diary pain severity score change (TNX-102 5L 5.6
study in fibromyyalgia in 39 U.S. sites (full mg vs. placebo) from baseline in the weekly average as
sample size N=503) measured by the numerical rating scale (NRS), using
= Adaptive Design: one unblinded interim analysis mixed model repeated measures analysis with multiple

based on 50% of randomized participants
=5ed on U OF randomized participan imputation (MMRM with MI)

TNX-102 SL once-daily at bedtime Key Secondary endpoints (Week 14):
5.6 mg (2 x 2.8 mg tablets)! N= 248 « Patient Global Impression of Change responder analysis
« Fibromyalgia Impact Questionnaire - Revised (FIQ-R)
Symptam Domain scare
= FIQ-R Function Domain score
» PROMIS Sleep Disturbance instrument T-score
+ PROMIS Fatigue instrument T-score
+ Weekly average of the daily diary assessment of sleep

f——— 14 weeks ———————————| guality
Pivotal efficacy study to support NDA approval

Placebo once-daily at bedtime

N= 255

Twa waek ruri- inak 2.8 myg dose gt badtime,
Tollpwed by 12 weeks at 5.6 my doge




F304/RELIEF Study Topline Data: Statistical
1 Significance Achieved on Pre-specified
Primary Efficacy Endpoint (p=0.01) 03

at Week 14 N=255 MN=248 Treatment Difference

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

Daily Pain Diary, NRS  -1.5(0.12)  -1.9 (0.12) -0.4 {0.16) 0.010*

Statistical Method: Mixed Model Repeated Measures analysis with Multiple Tmputation
=p=D.0452 {requisite p-value hurdle for full study after Tnterim Analysis)

# Bame primary endpoint analysis for FDA approvals of Cymbalta® and Lyrica® in fibromyalgia
Abbreviations: LS = least squares; NRS = numeric rating scale; SE = standard error

«  Primary efficacy analysis also supported by an exploratory 30% responder analysis of daily
diary pain, which indicated 46.8% on TNX-102 SL versus 34.9% on placebo achieved a 30
percent or greater reduction in pain (logistic regression; odds ratio [95% CI): 1.67 [1.16,
2.40]; p=0.006)

= 30% responder analysis was the primary analysis in F301 AFFIRM study of TNX-102 SL 2.8 mg
+  Also was the same primary endpoint analysis for FOA approval of Savella® for floromyalgla

pment 2nd nat approsed for any indication

#THE-102 5L 05 In clinical stage of devel

231 Tomix Phasmaceuticals Helding Carp

(1) F304/RELIEF Study: Primary Efficacy
Endpoint Results (continued)

14
RELIEF Study
Mean Change from Baseline in Weekly Averages of Daily NRS Pain Scores

?. . —+=Placebo (N=255) -+ TNX-102 SL (N=248)
£ -0.2
£ 06
g -ns
E -1
jaa
E -1.4 : . 1
g 16 "f——f—.____ 11 :
§ 1.8 * }._ _{ T __+ 1]
g -2 * = * 1
i ~2.2 *

i i 2 3 4 5 [ 7 & ] i i1 1z 13 14

Study Week
fp.0452
231 Tomix Phasmaceuticals Helding Carp
(1) F304/RELIEF Study: Key Secondary Efficacy
Endpoints o

Responder Analysis:

Patlent Glob: rniresslon of Chanie Propartion "Much Improved™ ar *Very Much Improved” 0,058

FIQ=R Symptom Domain Mean Change from Baseline 0.007%
FIQ-R Function Demain Mean Change from Baseline 0.009%
PROMIS Fatigue Mean Change from Baseline 0.018%
Daily Sleep Quality Diary, NRS Mean Change from Baseling <0,001%
PROMIS Sleep Disturbance Mean Change from Baseline <0,001%

* pominally sigraficant at pe,0452

b Cgmbined perivds (pre- and pest-mberim analysis); respander analyss is by Logistic Regression [missing = non-responder]; the five mesn changs
analysas are by Mixed Model Repeated Measures with Multiple Imputation

Abbreviations: FIQ-R = Fibromyaigla Impact Questionnaire - Revised; NRS = numeric rating scale; PROMIS = Fatient-Reported Outcomes Measurement
Information Systemn

*THX-102 5L is in clinicsl stage of developmient and not approved for any indication

231 Tomix Phasmaceuticals Helding Carp




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

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

TNX-102 SL 5.6 mg

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

Placebo

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

Proportion of Subjects in Arm

SL separates from placebo, - e - i [ aione [ wTen . . e
always at a higher Cut-Off Points for Percentage Pain Responders
proportion, up to about

>=95% improvement

® 2021 Tonix Pharmaceuticals Holding Corp.

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

TNX-102 SL (N=248) Placebo (N=255)

Administration Site Reactions N
Tongue /fmouth numbness

Tongue/mouth paln/discomfort

Taste impairment

Tongue,/mouth tingling

Systemic Adverse Events

Somnolence/Sedation
+ Table reports only AES at rete of greater than 5% in either treatrment arm

Mo serious and unexpected AEs in RELIEF related to TNX-102 SL
Systemic AEs comparable with pricr studies and consistent with approved oral cyclobenzaprine product labeling
Cral AEs similar to prior studies with TNX-102 5L, although tonges/meuth numbness at about half the rate in RELIEF

231 Tomix Phasmaceuticals Helding Carp

(1) Safety and Tolerability in F304/RELIEF Study

18

+ No new safety signals in RELIEF at TNX-102 SL 5.6 mg dose

+ 82.3% in active arm and 83.5% in placebo arm completed the study

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

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

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

Similar oral administration site reactions as in prior studies with TNX-102 SL

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

231 Tomix Phasmaceuticals Helding Carp




TNX-102 SL 5.6 mg for Fibromyalgia:
1 2"d Phase 3 F306/RALLY Study - Enrollment
Ongoing "

General study characteristics: Primary endpoint (Weel 14):
+  Randomized, double-blind, placeba-controlled * Daily diary pain severity scors change (THX-102 5L 5.6 mg vs.
r r

Rk - N . placeba) fram baseline in the weakly average as measured by the
study in fibramyalgia in approxinately 40 U.S. sites numerical rating scale (MRS), using mixed maodel repeated

N=670 N N . .
. idaptiv; Design: one unblinded interim analysis measures analysis with multiple imputation (MMRM with MI}
based on 50% of randomized participants ! Key Secondary endpoints (Week 14) include:

= = Daily diary sleep quality NRS score change
TAXC102 51 allv at ! +  Fibromyalgia Impact Questionnaire — Revised (FIQR): Symptoms
5.6 mg (2 x 2.8 mg tablets)? N= ~3353 Domaln change

= PROMIS Fatigue instrument change

Placebo once-daily at bedtime Interim results expected in 3 quarter 2021
= ~33532 Topline results expected in 41 quarter 2021

I 14 weeks I Potential pivotal efficacy study to support NDA approval

Pending submission and agreement fram FDA on statistical anatysis plan

FTwio week nan in at 2.8 mg dese at bedtime, fellowed by 12 weeks at 5.6 mg dose
Ipending seamission and agresment fram FOA o pratecol amendment

FROMIE = Fatient-Reparted Outcomes Measuremant Information System

(1) Approved Fibromyalgia Pharmacotherapies

20

Pfizer

« Drug: Lyricad@ or pregabalin (U.5. patent expired in 2018)

+ Approved: 2004

+ Mechanism: modulates nerve impulses involved in the transmission of pain through selective

binding to the alpha2-delta protein of the voltage-gated calcium channels in CNS tissues

+ Peak Sales: Approximately %5 billion (including all approved indications)
Lilly

+ Drug: Cymbalta® or duloxetine (U.5. patent expired 2014)

+ Approved: 2004

+ Mechanism: serotonin and norepinephrine reuptake inhibitor (SNRI)

+ Peak Sales: Approximately $5 billion (including all approved indications)
Abbvie (developed by Forest Laboratories)

« Drug: Savella® or milnacipran {on patent)

+ Approved: 2009

Mechanism: serctonin and norepinephrine reuptake inhibitor (SNRI)
+ Peak Sales: Approximately $130 m:lhon (apprwed fr:r ﬂbrnmyalgla indication anly)
(1) Other Fibromyalgia Pharmacotherapies in
Development in the U.S.
21

Axsome Therapeutics - AXS-14
Drug: esreboxeting
+  Mechanism; Selective norepinephrine reuptake inhisitor
+  Developmental Stage: AL least mid-Phase 3 (Phase 2 and Phase 3 trial positive*)

Aptinyx - NYX-2925
= Dreg: ({25, 38)-3-hydrosy=2-{{R1=5=Isobutyryl-1-ox0-2,5-diazaspiro] 3.4 joctan- 2=yl lbutanamide )
+  Mechanism; NMDA receptor modulator
+  Dewelopmental Stage: Phase 2 study is "active, nat recruiting™

Teva - Ajovy®
+ Dreg: fremanezumab
+  Anti-CERP antibody
+  Dewalopmental Stage: Phase 2 proaf-of-concept study “recruiting”

Virios Therapeutics - IMC-1
+ Drug: Combination of famcidevir and celecoxib
+ Anti-vical (herpes simpker) and OOX-2 inhibitar non-steraidal anti-inflammatary drug (NSATD)
Developmental Stage: Phase Za completed

*licenzad firom Pfizer, Jan 2020 2021 Toniz Fhasmaceuticals Helding Carp,




®
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TNX-102 SL!: PTSD-related Sleep Disturbance?

TTHX-102 5L {cpdobenzaprine HOIsublingual tablets] i= an irsestigational new crug snd has not besn approved for any isdication
I Refined indicztien of FTSD- refated skep distusbance pending agreement fram FDA.

Overview of Posttraumatic Stress Disorder
© (pTsD)

23

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

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

Impact of PTSD:
« Impaired daily function and substantial interference with work and social interactions
» Reckless or destructive behavior
« Increased health care utilization and greater medical maorbidity

PTSD is a risk factor for:

» Depression, alcohol and substance abuse, absentesismy unemployment, homelessness, violent
acts, suicidal thoughts and suicide

(b PTSD: Prevalence and Demographics

24

PTSD is a chronic response to traumatic event(s)
« A majority of people will experience a traurmnatic event at some point in their lifetime?!
= 20% of women and 8% of men in the U.5. who experience significant trauma develop PTSD

Adult Civilians:
- Lifetime prevalence: 6.1% {14.4 million adults in the U.5.)2
« Persistent = 1/3 fail to recover, even after several years following the trauma?

+ Twelve month prevalence: U.S. 4.7% (12 million adults)?
EU 2.3% (~10.0 million adults) *

« Vast majority of PTSD is civilian FTSD

+ Among diagnosed civilians with PTSD, the population tends to be about 2/3 female?
= Wormen more likely to develop than men?:

Tupssler et al., Anch Gen Poychstry 1595 53-1048
=mmn &t al, 016 (adjsted far 2009}

The Eurcpean Unien Markel Potential for a Hew PTSD Dneg. Prepared for Tonix Phamaceutcals iy th f.‘.'o'\snlh'u‘s—le Septermber 2016
*IMS Conpdiing, Maks! Sining & Traafmans Dpoeencs: Poal-Tranmalc S\rme'aﬂﬁsanc'ermﬂg Pnlm.s




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

25
PTSD is a disorder of recovery
+ Maost people exposed to extreme trauma recover over a few weeks
+ In PTSD, recovery pracess impeded due to insufficient sleep-dependent memory
processingi-2
Memory processing is essential to recovery
+ Ongoing vulnerability to memory intrusions and trauma triggers if there is deficient
consolidation of new learning {extinction)
TNX-102 SL targets sleep quality3
+ The active ingredient in THNX-102 5L, cyclobenzaprine, interacts with receptors that
regulate sleep quality: strongly binds and potently blocks 5-HT;,, o, -adrenergic,
histamine H,, and muscarinic M, receptors, permissive to sleep-dependent recavery
processes
'Srraus LD, Achesen OT, Msbreugh VB, Drummond SPa. Skes Deprivation Dirupts Recall of Condtioned Fear Extinctizn, Biel Psycriatry Coge Mewosd Meursmaging.
FOLT; 2(2):123-13%, Myrkar ALK, De Koninck 1. Consgidstiun mechanisms of emotional processing in REM skeap and FTSD, Sleep Hed R, 30007 41: 171104,
‘Disgherty et al., Atetrack 728, Sockety of Siakegics] Pychistry T0th Arual Scienbific Corwention, May 14-16, 20015, Toronts Onberk, Carads
0 TNX-102 SL for PTSD: Completed Phase 3
P302/RECOVERY, Study Design
26
General Stl-ld\' characteristics: Primary endpoint:
+  Randomized, double-blind, placebo-contralied study with . CAPS-51 mean change from baseline at Week 12 (THX-102 SL 5.6 mg
baseline CAPS-5 = 33 in approximately 29 U5, sites vs, placebo)

Enrcliment restricted to study participants with PTSD who
experenced an index trauma = 9 years from the date of

SCPRENing + Change rom baselineg Clinical Global Impression — Severity scale
Both civilizn and milicary-related FTSD induded (N=192)

Secondary endpeints include:

+ Change from baselineg Sheshan Disability Scale total score

= PROMIS Sleep Disturbance Instrument T-score change from baseline

THNX-102 5L once-daily at bedtime
5.6 mg (2 x 2.8 mg tablets)

+  Ratient Global Impression of Change

N= 99
Interim analysis: results reperted in 1Q 2020 which resulked in stap for

futility recommendation; enrallment was stopped and participants who
Placebo once-daily at bedtime were already enralled completed the study

N=93 Topline data: reported 402020, statistical significance not achieved for

primary endpeint; activity observed in secondary endpoints

WCAPE-S = Chnidan-agministered FTSD Scale for DEM-5 2021 Tomix Phasmaceuticals Helding Carp,

(1) P302/RECOVERY Topline Results
Trial Efficacy Endpoints

27

1] N=83 THX-102 SL v. Placebo
Week 12 Outcome
Measure LS Mean SE 5 p-value* |

CAPS-5 CFB = Primary
Endpoint =20.7 1.9 -2.2 2.3 -6.7, 2.3 0.343 0,15

-2 0.18 -1.5 017 -0.5  0.22 -0 -0.1 0.024 Q.36
m 2.3 0.16 28 016 -05 013 -0.9,-0.1 0007 043
-13 1.57 -9.4 151 3.5 1.82 =-71,01 0.055 0.30

Abbrevations: GAPSS = Cinicisn-Admnistersd PTS0 Scale; CP8 = change from boseine: S35 = Cinicel Glokal impression — Seaenity: £ = configenee mterval; £5 = affect siee;
LE = least squares; LMD = least squares mean difference; M = number, PGIC = Fatient Global Impression of Change: FROMIS = Fatient-Reperied Cutcames Mosuresant
Infarmation System; 50 = sheep daturbance; 3 = standerd erroe

A secondary poeakaos are dessriptie

0.19 -0.9 01e -0.4 023 -08, 0.1 0086 028
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(1) P302/RECOVERY Topline Results
Safety Endpoints

28
Change in Weight, Blood Pressure, Heart Rate between Baseline and Last Assessment
Change in Outcome Measura C
-0.48, 0.54 -0.01, 1.16
1.8 -0.8, 4.5 iloE -1.4, 4.0
] 1.5 =0.5, 3.5 -0.2 -2.3, 149
Heart rate (beats per minute) 1.8 =-1.0, 4.5 1.5 =1.1, 4.0
Abbreviations: Cl = confidence interval; N = number
= Greater weight increase in placebo by 0.58 kg than TNX-102 5L by 0.03 kg
» Mo clinically meaningful increases in systolic or diastelic blood pressure by TNX-102 SL
+ Mo clinically meaningful increase in heart rate by THX-102 5L
iz P 1Bl g Car
(1) P302/RECOVERY Topline Results
Effects of TNX-102 SL on Female Sexual Function
29
N e e i e
N=65 N=64 THX-102 5L v. Placebo
Wk 12 Outcome
Measure L5 Mean SE LS Mean SE LSMD SE 95% CI  p-value®** ES
CSFQ-14 CFB*
femalea 4.6 0.84 2.4 0.86 2.2 1.21 -0.2, 406 0.07 0.32
Anbreviations: CSFQ-14 = Changes in Soeual Functioning Questionnaire shart farm: C1 = confidence Intereal; ES = offect size; LS =
least squaras; LSMD = loast sguares mean difference; N = number; SE = standard error; Wk = weak.
*higher score gn CSF-14 indicates better saoal functioning
*= gevalue i desoriptive
Trend for improvement in female sexual function in TNX-102 SL group after 12 weeks of
treatment - underpowered sample size but effect size of 0.32
= Of importance given impairment in sexuval function common with SSRIs
Too few male subjects in TNX-102 SL group (N=15) and placebo group (N=19) for
meaningful statistical comparison
Tomix Phasmaceuticals Helding Corp,
TNX-102 SL for Posttraumatic Stress
Disorder (PTSD): Three Recent Trials
30

Phase 3 P302 "RECOVERY" - Civilian PTSD (79% female)!
+ Reported Topline in December 2020 (mITT, N = 163)
+ 2 groups: Placebo (n = 83) and TNX 5.6 mg (n = 80)
= Primary endpoint (5.6 mg dose): CAPS-5 CFE, Week 12: MMRM, P—U 34 (two-sided)
= Secondary endpoints (5.6 mg dose): CGI-5* [P=0.024) and =|
» Stopped enrcllment in Feb 2020 {randomized, N=192) when ml:erlm analysis recommended stop for “futility™
Phase 3 P301 "HONOR" - Military-related PTSD (89% male)?
- Discontinued August 2018 (randomized, N=358) due to "futility” at interim analysis (IA)
* 2 groups at IA: Placebo {n= 125) and TNX 5.6 mg {n= 127)
* Primary endpoint (5.6 mg dose): CAPS-5 CFB, Week 12: MMRM with MI, P=0.60 (two-sided)
+ Secondary endpaints (5.6 mg dose): PGIC* (P=0.020) and CGI-1 (P =0.34)%%
Phase 2 P201 “AtEase” - Military-related PTSD (93% male)3
* Reported Topline in May 2016 (mITT, N=231)
+ 3 groups: Placebo (n= 92), TNX 2.8 mg (n= 90) and THNX 5.6 mg (n=49)
+ Primary endpoint (2.8 mg dose): CAPS-5 CFB, Week 12: MMRM, P=0.26 (two-sided)

= Secondary endpeints (5.6 mg dose): CAPS-5 (P =0.053), PGIC* (P=0.035) and CGI-1 (P=0.041)**
ChiricalTrials gov Tdenlifier; NCTH3841773  Abbresiations: CAPS-5 = Clinidan-Administered FTS0 Scale for DSH-5; CFB = change from basebae; CEI-5 = Clinidan Global
himical Trials gov Inentifier: HCTEE2 540 Impression - Severity; CGl-1 = Cenician Global Impression - Jmnluv:rn=1t FiEIC = Patient Global Impression of Change; mITT =
Inrecal Trals gov esnbfier: NETEE2 TR mnﬂlf-ed Intent-ta-Treat; MMRM = mixed model repeabed measures; Ml = multiple imputation;

*oontinuous variable analysis;
“Trespander analysis

Toniz Phasrmaceuticals Holding Carp,




1 Adverse Event Profile of TNX-102 SL 5.6 mg in Phase 3

Trials in Both Civilian (P302) and Military-Related
(P301) PTSD -

« Mo serious and unexpected AEs in FTSD at the 5.6 ma dose
+ Mo systemic AE at = 5% observed for 5.6 mg dose that was common to both studies
« Incidence of oral hypoaesthesia (numbness) and oral paraesthesia (tingling) similar in both studies

P301 (Military) 302 (Clvilian)
i b
- - Only ad [AEs)
N 20nly adverse events (AEs
.nuz::r:,l;m Semnalence are listed that are at a rate
Ly Diry Mouth 339 8.3% of = 5% in the TNX-102 5L-
URTL ' 52 treated groups
Hypoaesthasia aral 15%  373% | LI%  20.2% *MNo values in a row for
Lacal . elther study means the AE
Administration Paragsthasia oral 0.7% 9.7% 1.1% 7.3% in the active group in that
Site Ec:cuon Tongue discamfort 0.0ns 5 30 study was at a rate of <5%

Product Taste Abnormal 3.0% 11.9%

LURL = upper resporatory tract infecton

Common Observations from Three Recent
© PTSD Trials Testing TNX-102 SL /
32

+ Consistent nominal improvement or trend at Week 12 for sleep measurements
+ Supported by neminal benefits in PROMIS Sleep Disturbance and E6 sleep disturbance item in CAPS-5
analysis
+ Evidence of "target engagement”, appropriate pharmacakinetics far nighttime dosing

+ Consistent nominal improvement or trend at Week 12 for Patient Global
Impression of Change (PGIC) and Clinician Global Impression (CGI-I and CGI-S)
+ Far PGIC, participants themselves rate how they feel; for CGI, clinicians rate the overall improvement;
neither measuremant is tied to any theoretical construct of disease recovery such as the assumptions
inherent in the CAPS-5 items
- High placebo responses not seen in global patient- and clinician-reported measures (i.e., PGIC, CGI)

+ High placebo response measured by CAPS-5 change from baseline
+ Studies appear to have provided “enhanced” standard of care

+ Consistent drug separation from placebo on CAPS-5 at Week 41 not sustained at
Week 12
+ Continued trend of improvement in placebo groups throughout courses of studies

+ Low systemic side effects and good tolerability across the three trials

In P20, 2.8 mg dese showed sffect see st Week 4 of 0.38; in PI01, 56 mg effect size at Week 4 of 0303 in P32, 5.6 myg effect size ot Wesk 4 of 0.29)
2021 " waceuticals Helding Carp.

(b Sleep Disturbance Recognized as Clinically
Valid Approach to Address PTSD A

VA Study on Sleep in PTSD currently recruiting non-registrational 4-arm study
of trazodone, eszopiclone, gabapentin and placebo on VA PTSD patients?
= Insomnia Severity Index {(ISI) is the primary endpoint
» The PTSD subscale of the Pittsburgh Sleep Quality Index (PSQI) is a secondary
endpoint
= CAPS-5 administered by centralized raters is a secondary endpoint
« Targeting 1,334 patients

Trazodone has a similar proposed Mechanism of Action to TNX-102 SL?
- Both are antagonists of 5-HT,,
« Both are taken at bedtime?

ICknicalTrals.gow [Centifier: RCTOZEEE041
IPadtirne use of trazadone is experimental and aff-label, appraved desing for degression is three Hmes daly




1 Future Plans: TNX-102 SL for PTSD

34

Plan to propose new indication: "PTSD-related sleep disturbance™

* Sleep disturbance is a core symptom of PTSD

= TNX-102 5L warks by improving sleep quality which, as a result, improves sleep-dependent emotional memory
processing necessary ta recovery from PTSD; demaonstrated by activity in secandary endpaints measuring sleep
disturbance across three registration quality trials {~800 randomized participants) that correlated with patient
rated glabal improvement on PGIC

» Mew indication would require acceptance by FDA

Phase 3 Study of PTSD in Kenyan Police
Placebo respanse in CNS studies is growing faster in the U.S. than in other countries!?
* Protocol in development with Mal University — expected start date 30 2021
Pharmacogenomics on study participants
+ P302 had high percentage of participant DNA collected; P301 has a subset of participant DNA available
» Exome sequencing to focus on: drug metabolizing enzymes; neurotransmitter receptors and transporters;
genes related to sleep quality ratings; genes related to fear extinction memory processing as evidenced by
reduction in trauma-reminder triggered psychaological or physical reactions; genes related to response on PGIC

\Gapalakrishnan, M et al. 1 Clin Psychiatry. 2020; B1[2Z): 19112960
ILaughren, TP 1 Clin Peychiatry, 2020; B1(2): 19coml3110 © 2080 To

(1) TNX-102 SL Intellectual Property —
U.S. Protection expected until 2035

+ United States Patent and Trademark Office {USPTO) issued United States Patent No. D638<408 in May 2017,
Fatent Mo, 9956188 in May 2018, Fatent No. 10117936 in Nowerbar 2018, Petent No. 10,357,465 in July 2019, and
Fatent Mo. 10736859 in August 2020

=European Patent OfﬁceaéEPO tssued European Patent Mo, 296E992 in Decemnber 2019 {validated in 37
countries). Opposton filed in ber 2020 by Hexal 4G
-;{:)nlgna Mational Intellectual Property Administration issued Chinese Patent Mo, ZL 201480024011.1 in April

1

35

=Japanese Patent Office (JPO)} Issued Japanese Patent Mo. 5310542 in March 2018, Patent Mo. 6514724 in Movernber
2019, and Patent Mo, 6717902 in June 2020

10 granted patents (Indanesia, Saudi Arabla, New Zealand, Australia, Mexico, Talwan, [srael, South Africa)

=31 patent apglications pending (4 being allwed in U.5., Ching, Israel, South Africa)

* NZIPO Issued Mew Zealand Patent Mo. 631144 in March 2017 and Patent Mo. 726485 in January 2019

= Taiwanese Intalliectual Property Offics issuad Taiwanaese Patent Mo, ISS0EZ0 in July 2017, Patent Mo, 1642429 in
December 2018 and Fatent Mo, 1683660 in February 2020

= Australian Patent Office issued Australian Patent No. 2013274003 in October 2018 and Patent Mo, 2018241138
in Septembar 2020

= JPO izzued Japanase Patent Mo, 6258452 in Decamber 2017

= 20 patent applications pending

= Hong Kaong Patent Office ssuwed Hong Kong Patent Mo, HK1176235 In September 2018

+ USPTO issued LLS. Patent Mo. 9918948 in March 20138

» Eurepean Patent Office (EPO) issued European Patent No. 2501234B1 in Septernber 2017 (velidated in 37 countries).
In responss ko an ogpodtion filed in June 2018, EPO's Opposition Division maintzined the patant in unamended foom in
Oictober 2019, Opponent has appealed

= 1 patent application pending

(1) Opportunities to Expand TNX-102 SL to Other
Indications

36

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

+ Recognized as a care symptom of many of these disorders

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

' Psychiatric Disorders ﬂ\-. .-/I_’sw:hiatr_ic Symptoms of _\, . Chronic Pain States h
-«  Stress Disorders (PTSD) Neurological Disorders + Chronic wide-spread pain
- Mood Disorders (Depression) + Agitation in Alzheimer's (fibromyalgia)
+ Psychosis in Parkinson's, +  Ostecarthritis

+  Anxiety Disorders
+  Addiction {Alcohal Use
Disarder) U /,' L J
Growing recognition that there are many disorders where sleep disturbances
may have a role in the pathophysiology (cardiovascular, metabuolic, neurologic)
+ Sleep quality plays a homeostatic role in several disorders

Alzheimer's and ather dementias
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TNX-18001: a COVID-19 Vaccine Candidate

TTHX- 1800 (ferscpamCowe2 spile e vaocine) & o the pre-IMD stage of Cevelopment

1 TNX-1800!: a COVID-19 Vaccine Candidate/

38

+ Utilizes Tonix's proprietary horsepox virus as a vector
+ Encodes a protein from SARS-CoV-2, the cause of COVID-19
+ Developed in collaboration with University of Alberta, Canada

+ Animal testing with Southern Research Institute
+ Non-hurman primate immune response positive results reported in 4Q20
+ Non-hurman primate CoV-2 challenge testing data expected in 1Q21

+ Manufacturing agreement with FUJIFILM Diosynth
+ Development for Good Manufacturing Practice (GMP) manufacturing for human
trials
+ GMPZ clinical supply expected to be ready for human trials in 27 half of 20213

(1) Concerns With Current COVID-19 Vaccines
with Emergency Use Authorization (EUA)

Durability of protection
+ Are vaccinated people protected one year later?
+ Durable protection is associated with T cell response
Protection against death/ventilator support
= Protection against severe disease and death would be strong maotivations for many to be
vaccinated
Protection against forward transmission
+ Highly contagious nature of CoV-2 is @ major preblem driving pandemic

+ Safety of vaccine
+ Risk:benefit for different age groups may vary — e.g. adults below 30 have low risk of disease

+ Mo biomarker of protection
+ Mo test to establish protection from vaccination

» Cost and accessibility
+ High production cost and issues with cold-chain distribution




(1) Warp-Speed COVID-19 Vaccines: Live Virus
Vaccines Take Longer to Develop A

+ mRNA
» Moderna (mRNA-1273, LNPi-encapsulated Cov-2 Spike ["Spike”] mRNA) EUAZ
» Pfizer & BioMTech {LNP-encapsulated Spike mRMA) EUA
+ Subunit
» Sanofi/GSK (recombinant Spike protein with adjuvant?) In Phase 3

« Movavax (NVX-CoV2373, recombinant Spike protein with adjuvant4) In Phase 3
+ Non-replicating virus

« J& (AdZ26.C0V2-5, AdZ26 encoding Spike) +Phase 3 reported (Jan 2021)

» Astra-Zeneca/Oxford (AZD1222, ChAdO=-1 encoding Spike) In Phase 3 {(EUA in UK and India)
+ Live attenuated virus

» Merck (TMV-083, modified measles®-aencoding Spike) Terminated Jan 21 - Phase 1

» Merck (V591, pseudo-typed VSV -encoding Spike) Terminated Jan "21 - Phase 158

I Wanspartich = “LRE* ;:clmr:s “biaeid waccio, aoquisiion of Themis, colaberation with Insttute
‘Emergency Use Muthorization = "EUA" = o ;

"GSK adluvant K503 forans sqaalkene, DL-a-tocopnercl and polyscrbate arck Discomtinues Depsnpmant of SHRES-Coy-2iconin

irdvavaz ajovaet Hatrie-H1 comains sagenin extracied Trem che Quilaja & i L

seponaris Molina bree

(1) COVID-19 Vaccine Landscape /
41

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

+ More than 150 vaccines in development
+ Diversity of approaches is important since protective immunity is not yet
understood
+ Technologies range from never tested before (mRMA) to 220 years old
+ Uncertainty exists around efficacy, durability and importantly, safety

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

Live, Attenuated Virus Vaccines for Other
Infectious Diseases! /

* Long term, durable immunity
+ Expected to stimulate T cells and provide years to decades of
protection

+ Single administration, scalable manufacturing
* Low dose is amplified by replication, mRNA and protein synthesis at
vaccination site

« Block forward transmission (infectivity)
+ Key to conferring herd immunity and protecting
immunocompromised




TNX-1800 Vaccination of Non-Human Primates Elicited Anti-
1 SARS-CoV-2 Neutralizing Antibodies and Skin Reaction or “Take”
0 in All Eight Animals

43
STUDY DESIGN:

« Compares TNX-1800 {modified horsepox virus encoding CoV-2 spike protein) to TNX-801
(horsepox virus, live vaccine) at two deses in nen-human primates. A control group received a
placebo.

+ Each of these five groups (TNX-1800 high and low dose; TNX-801 high and low dose and
placebo) includes four animals.

NEUTRALIZING ANTI-CoV-2 ANTIBODIES:

« AL Day 14 after a single vaccination, all eight of the TNX-1800 vaccinated animals made anti-
CoV-2 neutralizing antibodies (= 1:40 titer).

«  Mone of the eight THX-801 vaccinated control animals, or any of the four animals in the
placebo group, made anti-CoV-2 neutralizing antibadies (=1:10 titer).

+  Level of neutralizing anti-Cav-2 antibady production was similar between the low and high
dose TNX-1800 groups {1 » 10°f Plague Forming Units [PFU]) and 3 % 10% PFU, respectively.

SKIN TAKE BIOMARKER:

« Al 16 animals vaccinated with gither dose of TNX-1800 ar the control TNX-801 manifested a
"take", or cutaneous respanse, signaling that the horsepox vector elicited a strong T cell
immune response.

(b TNX-1800 Vaccination of Non-Human Primates Findings,
Conclusions and Next Phase
44
TOLERABILITY:
+  THX-1800 and THNX-801 were well tolerated at both doses.
DOSE:

«  Supports the expectation that THX-1800 at the low dose of 1 x 105 PFU I an appropriate dose
far a one-shot vaccineg in humans.

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

CONCLUSIONS:

+« Data show that TNX-1800 induces a strong immune response to CoV-2 in non-human
primates.

« Data confirm that “take” is a biomarker of a strong immunological response ta TNX-1800'
vector, horsepox virus vaccine, and also indicate that "take” is predictive of a neutralizing
antibody response to THNX-1800's carge COVID-19 antigan, which is the CoV-2 spike protein,

MNEXT PHASE:

= In the second phase of the study, the TNX-1800 vaccinated and control animals will be
challenged with CoV-2. Results are expected in the first quarter of 2021,

TNX-1800!: Engineered for Long-term
Immunity
45

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

+ TNX-1800 has 92.7% colinear identity with circa 1860 smallpox vaccine?

+ Eradicated smallpox {only viral disease ever eradicated)

+ Elicits durable (many decades) T cell immunity

+ Single dose protection without adjuvants

+ Manufacturable at scale

= Minimal “cold chain” supply issues

+ Glass-sparing packaging owing to small unit dose

Genetic analysis of early vaccines indicates that Tonix's “horsepox” is
closely related to Edward Jenner’s “vaccinia”
+ Modern "vaccinia” evolved during the 220 years it was propagated by primitive
methods - for over 120 years before "viruses” were identified

THX-1A0 ¢ Farsepen/Cow-2 spike live vaccne) is at the pre-TND stage of developmen
TBrinkmann A et al, Genome Biology [2020) 21:288 hlipss( ragy 1L L =




(1) Why Use a Horsepox Platform for a Vacciny

45

Horsepox can be engineered to express foreign genes

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

Readily manufacture at scale

Live, attenuated vaccine - direct antigen presentation

Potential advantages of horsepox over vaccinia

.

Maintains strong immunogenicity with potentially improved tolerability

Relative to non-replicating vaccinia, horsepox’s replication in human cells
provides direct antigen presentation, which is expected to trigger a T cell
immune response, by Class I Major Histocompatibility Complex (MHC) Antigens
Horsepox may behave differently than vaccinia as a vector, in part because of

| its different repertoire of genes that modulate immune responses and host
range

&

231 Tomix Phasmaceuticals Helding Carp

0 TNX-1800 is Based on a Horsepox Virus (HPXV)
Vector Designed to Express SARS-CoV-2 S ProteV
47

HPXY-Gene A HFXV-Gene B HPRW-Gene C
Expanded View ~4,000 8p

{_ Homologous Recombination \

Expanded View ~4,000 Bp

HPXN-Gene A& HEXV-Gena C

Viral Promoter [SARS CoV-E Ske (5) Gane

TNX-1800*
rHPXV/SARS-CoV-25

*TROC-E000 I8 AL tha pra- (MO stagn of devslopmen

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

* Biomarker of protection

« Smallpox was eradicated using this
marker

« Revaccination indicated for recipients
without "take"

- Measure of T cell immunity

+ Mo need for blood draws or complex
laboratory studies

+ Mo other functional T cell assay is
approved or in clinical use for
vaccination

s wacore gelivered vis scanhcabon,

als Helding Carp,




(1) Unique Challenges of SARS-CoV-2

et

SARS
Rate of death’?
~10%
Deaths?
744
Rate of infectivity!
0.4
Incubation time?
2-7 days
Asyrmptomatic?
~13%

The death rate for COVID-19 is
significantly lower compared to

SARS-CoV-2

Rate of death’-*
0.003% - 5.4%

SARS. 124 Howewer, due to its
virulence, SARS-CoV-2 has
rasulted in far more deaths®

SARS-Col-2 is more infectious,
has a langer incubation time,

Deaths {as of Nov, 2020)5
>1,300,000
Rate of infectivity !~
~2.5
Incubation times*

and presents asyrmptormatically
in more individuals, making it

highly spreadatile!

ran. o o
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6-14 days
Asymptomatic?
~40%

®

to Lethal Respiratory Illness

Infection of Type II Pneumocytes Can Lead/
50

SARS-CoV-2 Infects Type II Pneumocytes in Lung Alvealit

Type 11 preumocytes in
the alvesli secrete
pulmonary surfackants
that are necessary for
effective gas exchange.?

Thasea calls also
Sarve g progenitar
calls for repairing
damaged alweal.?

L LTS

=
2
%
=
5

SARS-CoV-2 infected alveolus

I3
o
E
2
&

In COVID-19, infection
of bype 11 preumnocytes
results in impaired gas
exchangs and fuid
leakage into alveoli.?

Strong antibody
respanses o SARS-
CoV-2 are linked to
mare sevare disease
and fatality.*

" It antibeoes
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SARS-CoV-2 Hijacks the Respiratory Syst
to Spread Contagious Virus

em
/

= \lirus factories
release virions by
continuous budding

« Breathing, speaking
or coughing has the
potential to release
virions into the air
and transmit {
infection to others
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(b CoV-2 Specific T Cells Kill the Virus Factoriey

52

*Natural immunity
or vaccine
protection has ()
the potential to —

decrease forward <)_] (

)
[

transmission

% \

T cells : ' \
specifically kill | A A
virally infected

cells oty ey e

D VI B S 2E2ECR ENTH

(b Contrasting T cell and Antibody Immunity/

33

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

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

54

(b TNX-1800: Potential Development and Uses/

* Potential to protect against CoV-2 Variants

« T cell epitopes are short stretches of peptides (~8-14 aa fragments) that so far seem to be
conserved between variants

+ Clinical trials will test potential protection against CoV-2 variants

» For example, the “British” {B.1.1.7), "Brazilian” (P.1} and “South African” (B.1.351)
strains have emerged

+ B.1.351 may elude the protection conferred by certain vaccines against other strains

* Pre- and Post-pandemic vaccine
+ Developrment will begin with clinical trials In adults

+ Subsequent development will focus on children

= Anplogous ko the historical use of horsepox and vaccinia as childhood immunizetions o prevent (and ultimately
eradicate] smallpox

= Potential to block forward transmission {contagion) by infected people

« Trial participants will be stratified by pre-existing antibody and T cell immunity
© THX-2100° skin test (slide 56) may be used to stratify Tor T cell immunity

TTNN-2 800 {SARS-CoM-3 epitops peptide Mintiess far intradarmal administration] 5 a8 the pra-IND stage of devalapment




(1) 2nd SARS-CoV-2 Vaccine Platform: Bovine
Parainfluenza (BPI) Virus /

Collaboration with Kansas State University to develop a vaccine
candidate for the prevention of COVID-19

+ Utilizes a novel live attenuated vaccine vector platform and the CD40-ligand to
stimulate T cell immunity

« TNX-2300! and TNX-2600! drive expression of CoV-2 spike and CD40-L

Live attenuated vaccines based on bovine parainfluenza virus2-¢
= Previously has been shown to be an effective antigen delivery vector in humans,
notably well tolerated in infants and children
+ Vector is well suited for mucosal immunization using a nasal atomizer, but it can
also be delivered parenterally
Data from small animals to measure efficacy in challenge studies using
SARS-COV-2 are expected in the second quarter of 2021

3w [2003) 54:2153 2E- 11535 K
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TNX-21001: Diagnostic Product Candidate to
Test for SARS-CoV-2 T Cell Immunity

THE-2100 b I the sre-inveskigatinnal new drug (IND) stape af evekpment and S5 rat BIen Sporowes for any Indication.

(1) TNX-2100!: Potential Skin Test to Measure
SARS-CoV-2 Exposure and T Cell Immunit%

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

+ Based on mixtures of synthetic peptides for intradermal administration

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

+ Potential to measure the presence and strength of functional in wivo T cell Immunity

Potentially scalable test for widespread use

+ Current tests? for T cell imrmunity to SARS-CoV-2 require specialized laboratories and are
not amenable to standardization

ITRG-Z100 s i the pre-[HD stage of develapment and has rat heen approved foe any indication.
“nkracetular Ccitokine staining (1C5) measured by flow crtometry after i witne stimulation of punfied perpneral blocd moncrudear cells




(b TNX-2100: Potential Uses and Development
Plans A

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

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

« Peptides have been manufactured under current good manufacturing process or cGMP

Development plans
+ Second quarter 2021: Plan to submit IND
« Second half 2021: Plan to initiate clinical testing pending approval of IND

o s

TNX-13001: New Potential Treatment for
Cocaine Intoxication

THE-1300 b 0 investigationsl new bialagic and has not baen noproved 100 any indicatan,

TNX-1300* for the Treatment of Cocaine
Intoxication

el

Recombinant protein that degrades cocaine in the bloodstream?
+ Double-mutant cocaine esterase (CocE)
» CocE was identified in a bacterium (Rhodococcus) that use cocaine as its sole source of
carbon and nitrogen and that grow in soil surrounding coca plants?
+ CocE catalyzes the breakdown of cocaine into metabolites ecgonine methy| ester and benzoic
acid
Phase 2 study completed by Reckitt Benckiser (TNX-1300 was formerly RBP-8000)3
= Wolunteer cocaine abusers received cocaine 50 mg fv. 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
Q0% within two minutes
«'Well tolerated with the most frequently reported adverse events being gastrointestinal
disorders (including dry mouth, nausea); nervous systems disorders (Including headache,
dizziness) and skin and subcutaneous tissue disorders (including hyperhidrosis, dermatitis)

ST 300 [TIF2RAEEII0 clowbie-muteant cocaine asterass 200 mg, L solution) i an irveshigational pew diologic and has oot been appraved for any indication.
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(1) TNX-1300 (Cocaine Esterase or CocE) Is a Fast-/
61

acting Cocaine Antidote
— CocE
Co{,aline « "

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

CocE cleaves chemical 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!

‘iz Phasmaceaticals Holding Carp,

d)TN)(-1300 Development Plan /

+ Targeting to initiate a Phase 2 open-label, randomized pilot study of TNX-1300 in
the first quarter of 2021

+ Emergency department (ED) setting with patients coming in for treatment of
cocaine and/for polysubstance intoxication
- Objectives
= Primary: To evaluate the safety of TNX-1200 in the ED setting
= Secondary:

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

+ To demonstrate reduction of plasma cocaine, cocaethylene, and ecgonine methyl
ester levels after TMX-1300 administration and compare cocaine and cocaethylene
levels of TNX-1300 group to those in UC alone
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TNX-1900': New Potential Treatment for
Migraine and Craniofacial Pain

ITHH-1900 b 0% ey o= NI sbange of divelopmint, & Prass 2 trisl under an mvistigator-milintid IND his Been complebed in the LS, wing THE-LS00,

Teeix Phasmaceuticals Helding Corp,




TNX-1900 for the Treatment of Migraine and
Craniofacial Pain - Overview /

Novel intranasal exytoecin formulation being developed as a prophylactic treatment
for chronic migraine

= Based on a propriety formulation of oxytocin®, a naturally occurring human hormone that
acts as a neurotransmitter in the brain

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

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

Oxytocin when delivered via the nasal route, results in enhanced binding of oxytocin

to receptors on neurons in the trigeminal system, inhibiting transmission of pain
signals

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

o

on wncin®, an intrave al |

TNX-1900 for the Treatment of Migraine -

Prevalence A

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

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

Chronic migraine (= 15 headaches / month ) effects about 1-2% of individuals3
+ 75-150 million individuals worldwide
» 3-7 millicn in the .S,

CGRP antibodies are the only migraine specific prophylaxis drugs approved in
decades

+ Requires parenteral administration (systemic effects on peripheral CGRP pathways)
« Long term safety concerns with prolonged systemic blockade of CGRP receptort

1 GED 2016 Headache Calabaratars, Global, regionad, and naticnal bunden of migraine and tersion-type headache, 1990-20162 a systematic anatysis for the Glebal Burden of
Diseasa Study 2016, Lancet Neurnl 2018; £7: 954-76
Geoch, . L., &t al,, The B af amks in the United States: & Summary Report
*Matak et al,, Ghonal prevalance of o e f systematic raview, Cephalagia, 201 2
* Roblring, AL Stake: Thue Podsible Lo Effedte of CHRP Antagomists, hilps;
carp-ariggoniste, socessed Movember B, 2020, .

Ani Naieel. 2017 B
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TNX-1900 for the Treatment of Migraine -

Mechanism of Action A

Preclinical research showed that nasally applied TNX-1900 selectively inhibits

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

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

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

nerve cells that are part of the trigeminal system

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

We believe targeted delivery of oxytocin could translate into selective blockade

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

could be a potential safety advantage over systemic CGRP inhibition

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




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

CGRP: NEUROTRANSMITTER THAT HAS BEEN VALIDATED AS KEY MIGRAINE TARGET

TNX-1900 believed to partially block
release of CGRP in the trigeminal nerve

Transpm‘;ed
p " I to r':c'qcmmi-l Oxytocin Receptors Co-Localize
7 i : armeates nasal sys ; y st Trioem
Proprietary Nasal to Brain Delivery i = en e e CE I e

Cytocin Recaplers CGRP

Overlay of
Daiylosin

Staming

Abkray. CERP, caleitonin gene-related paptide

(1) TNX-1900: Mechanism of Action (continued)

In animal models, intranasal oxytocin concentrates

in the trigeminal system ‘ CORP
Inhibits trigeminal neuronal firing, and decreases Rale i migraine pathophysiclogy
CGRP {and PACP) release onto meningeal vasculature [
and within the brainstem l l l‘
- Believed to have effects on: Meninoe: l e i | ‘ T"IFZLTH
" - - o3
= Meurogenic inflammation l
- Peripheral sensitization, where CGRP otherwise 'l'
promotes neuronal-glial signaling of pain to Neurogenic Peripheral Conial encidiation
T_I‘igemiﬁa| ganglion Inflammation sergitisation )

- Central sensitization, in which CGRP otherwise
causes sensitization of NMDA receptor, reducing
threshaold for glutamate = creating allodynia

Fanti-CGRP thesapies
Produable site 2nd mechenism of actien

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

Bbkbree, CERP, caltilanin gena-ralaled paplche; PARCP, pituitary sdenylate cydada-activaling peptide
Figure adapted from Krishnasmamy R et al, anti-0GRP monpdonal antibodies: breakthrough in migraing
therapeubcs, Progress in Neurclogy and Prychiatry, Vol 23,03, July-Seps, 2018,

TNX-1900 for the Treatment of Migraine
Development Status

89

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

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

Tonix plans to submit an IND application for this program te the FDA in the
second quarter of 2021

Targeting start of a Phase 2 study of TNX-1900 for the prophylactic

treatment of chronic migraine in the U.S. in the second quarter of 2021

+  Primary endpoint expected to be mean change in number of migraine headache days from
the last 28 days of baseline to the last 28 days of treatment in each treatment group
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Pain Psychiatry Addiction Medicine Neurology
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* THX-102 5L (sublingual  * ::':f;;gﬁ;';,ff:;' fgual 5 TNX-1300 {cocaine esterase) * TNX-1900 (Intranasal
cyclobanzaprine) for i for cocaine intoxication oxytocin} for migraine
fibramyalgia Sleep Disturbance Phase 2 Clinieal — pre-TND stage

Phase 3fRELIEF Phase 3/RECOVERY FDA Breakthrough Theragy --
Phase 2RALLY « TNX-102 5L {sublingual
THX LQD'DJII{'nlranasal cyclobanzaprira) for .
* 5 ! agitation in Alzheimer's N
oxytocin) for cranlofaclal pain 9 Phase 2 ready * TNX-102 SL {sublingual
Clinical = pre-IND stage FOA Fast Track xlt;lll:::;rine) for alcohol
aesignabion h
+ THX-601 CR (tianeptine Phase 2 ready
oxalate and naloxene) for
depression and PTSD
Clinical - Fre-1MD stage
+ THX-1G00 (triple reuptake
inhibiter?) for PTSD,
Depression and ADHD?
Preclinical
'Expe:inw.‘lu new medicires and Diologics, not appraved Tor any indication
TL25,4R SR-5-[ 00 T-aminabenzald JUhis sal-S-y ety amine - 2- (Bisi9 -Muaraphernyd et hyl eetrabyed ro- 28-gyran-d-od} is an mhibitar of resprake of thees mansamine
nuurutran:v'mtl.ers {aerotanin, narepinepheine and dopamine) - liensed lrurn Wd:.'ne Stube Urlvefsr-\.-
S abHD -ammdﬁutnvperaumr(nlsur\:lef naceuticals Holdir
- - -
1
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I N &
. c Transplantation
Public Health Biodefense nutur;mmunityf Oncology
A . . A
. TNX-1800, TNX-1810, - TNX-B01 {live horsepax - TNX-1500 (anti-CD40- ~THX-1700 (rTEE2?) for
TNX-1820 & TNX-1830 vacclne) for preventing Ligand) for preventing traatment of gastric and
(live modified horsepox smallpox and monkeypox rejection of solid organ pancreatie cancer
vaccina) for praventing Preclinical ";r’;:h'rl;c';? Preclinical
1D-1
co\;‘reclirﬁcal = THX-1200 (live vaccinia
vaccine) for preventing + THNX-1500 (anti-CD40-
. TNX-2200 and TNX-2600 smallpex and monkeypax Ligand) for treating
(live bovine parainfluenza Freclinical a:mlrprnulne disease
vaceine) far preventing + THX-701 (oral reclinical
cmr!-‘:r?c-liirﬁca: radioprotective agent)
for radioprotection
+ TNX-2100 (DTH skin test) Preclinical
for detecting exposure
and T cell immunity to
SARS-CoV-2
Pre-INDG
'Exn!llrnmba‘ neyw medidres and blologics, not 2oproved for amy indication
#Recombinant Trefoll Family Fackor 2 - licensed from Columbla University i aceutical
-
|y Milestones - Recently Completed and
Upcoming?!
7

I!(Il'" Quarter 2020
&4 Quarter 2020
0 1% Quarter 2021

0 15t Quarter 2021

0 2md

0 2

0 2™ Quarter 2021
0 2% Quarter 2021
0 3rd Quarter 2021
L 4t Quarter 2021
0 2 Half 2021

O 2= Half 2021

Quarter 2021

Quarter 2021

Mon-human primate immune response positive results reportad

Initiation of Phase 1 safety study of TNX-1800 for COVID-19 expected

Initiation of clinical trials for TNX-2100 SARS,CoVM~2 skin test expected

Positive topline data from TMX-102 SL Phase 3 F304/RELIEF study in fibromyalgia reported
Mon-human primate efficacy data from TNX-1800 in COVID-19 models expected
Initiation of Phase 2 open-label safety study of TNX-1300 in ED setting for cocaine intoxication
Submizsion of IND application for THX-1900 for the treatment of migralne
Submission of IND application for TNX-2100 for SARS-CoV-2 skin test

Initiation of Phase 2 study of TNX-1900 for the treatment of migraine

Small animal efficacy data from TNX-23200 in COVID-18 models expected

Interim analysis of TNX-102 SL Phase 3 F306/RALLY study in fibromyalgia expected

Topline data from TNX-102 5L Phase 3 F306/RALLY study in filbromyalgla expected




(1) Management Team /

Seth Lederman, MD - '
President & CEQ TARGENT™ [LFusilev. vela

Gregory Sullivan, MD

Chief Medical Officer

Bradley Saenger, CPA A J s
Chief Financial Officer ¢Shire vekrex pwe
Jessica Morris Deutsche Bank svb| ) | #..\t"'_*.:'i"“”
Chief Operating Officer EmmERE T Capiia
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