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Item 7.01 Regulation FD Disclosure.

Tonix Pharmaceuticals Holding Corp. (the “Company”) updated its investor presentation, which is used to conduct meetings with investors, stockholders and analysts
and at investor conferences, and which the Company intends to place on its website, which may contain nonpublic information. A copy of the presentation is filed as Exhibit
99.01 hereto and incorporated herein by reference.
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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.
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Cautionary Note on Forward-Looking Statements

Certain statements in this presentation regarding strategic plans, expectations and objectives for future aperations
or results are “ferward-locking statements™ as defined by the Private Securities Litigation Reform Act of 1995,
These statements may be identified by the use of forward-looking words such as “anticipate.” “believe,” forecast,”
"estimate” and “intend,” among others. These forward-locking statements are based on Tonix's current expectations
and actual results could differ materially, There are a number of factors that could cause actual events to differ
materially from those indicated by such forward-looking statements. These factors include, but are not limited to, the
risks related to failure to obtain FDA clearances or approvals and noncompliance with FDA regulations; delays and
uncertainties caused by the global COVID-18 pandemic; risks related to the timing and progress of clinical
development of our product candidates; our need for additicnal financing; uncertainties of patent protection and
litigation; uncertainties of government or third party payor reimbursement; limited research and development efforts
and dependence upon third parties; and substantial competition. Az 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 subseqguently
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 reguired by law. Investors should read the risk factors set forthin the Annual
Feport on Form 10-K for the year ended December 31, 2021, as filed with the Securities and Exchange Commission
{the "SEC™) en March 14, 2022, and penodic repars and current reperts filed with the SEC on or after the date
theraaf. All of Tonix's forward-looking statements are expressly qualified by all such risk factors and other cautionary
statemesnts
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What we do

OUR MISSION
ADVANCING THE SCIENCE AND UNDERSTANDING OF DISEASES
by developing innovative therapies that improve population health

by focusing on unmet needs in patient care

.~ OURSTRATEGY

Using our integrated development engine, we advance innovative

programs across multiple therapeutic areas into the clinic while

maximizing asset potential
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Pipeline:

Central Nervous System (CNS) Portfolio 0
77}

: STATUS / NEXT X

™ o

CANDIDATES INDICATION MILESTONE E
Fibromyalgia {FM) Mid-Phase 3 E

THX-102 SL* Pastiraumatic Stress Disarder (PTSD) Phase 2, Targeted 2Q 2022 Start C

Long COVID (PASCE) Phase 2, Targeted 2Q 2022 Stgﬁ =

Cocaine Intoxication ! Overdose

THX-1300% FDA Breakthrough Designation Phase 2, Targeted 2Q 2022 Start

THX-1600 Migraine, Craniofacial Pain and Binge Eating Disorder  Phase 2, Targeted 2H 2022 Stant®
Depression, PTSD, Meurocognitive Dysfunction from

THX-601 CR Starsids Phase 2, Targeted 1Q 2023 Start”

THX-18008 Depression, PTSD and ADHD Preclinical

D searanca gia A, L plans 4o atan Phase 2 sty in sulsel of palisnts whose symplanns cvelap i fhorimpakda in 20 2022
BD-13 ubliz-nrant cocang g w) was ieergad from Columbia Liniversity,

Scquired frem Trigernina; boarse agreement with Starvdord Unkeersity; 1RO cleared for the prewention of migraine indcaton; Plarnes Bings Eating Disorder study 5 expected 1o be irvestigator intisted.
" Phass 2 1l undar an inessgarr-diated IND Fas bean oomplated in the LS, usrg THE-1900, Phaes 2 160 the pravention of migrsne headaches scpecisd 1 stan 24 2002

THX-ED CR & in e pre-IND stage in the L5 a Fhasa 1 wial for formudalian devclapmant was completed cutside of the ULS; Phase & expeched bo sta 10 2063

S¢yequired from T Rimaran Phamma; ieense agrasment with Yeayne State Uniersity
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ADHD = aerion-defidt hyperactivity disorder; FM = Tbromyaigiac IND = inwesiigational new drug; PASE = post-acule sequelae of COVID-18; PTED = pastiraumaiic stress disorder. T (1)
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5 . STATUS / NE 5]
W | CANDIDATES INDICATION MILESTONE % %
' Prader-yilli Syndrome - 8o
TNX-2800! FDOA Omphan Drug Desigrnation Preclinical E 7

"A0 of Tank's product Sancvdal ashgahom’ arugs ar olocs and have nof teen approved far any nacalan g E
et EE PR PE T i Frieccl Haliorsd Ingtuts of Healh and Medical Reasarnch [ligson m
=

. . =
Pipeline d 2
z =

Immunology and Immuno-Oncology portfolio 5
o

@

._<

Pipeline
Rare Disease Portfolio

00

= STATUS f NEXT
CANDIDATES INDICATION

THX-15000 QOrgan Transplant Rejection’ Autoimmune Conditions Phase 1, Targeted 2H 2022 Start -

TMX-1700= Gastric and colorectal cancers Preclinical

AN of Toni s produer canaidales an rssbipaianal maw drugs o bolgics sod fave Aol baan s e for aay igkeamon,
“anti-C040L huranized menccional amibody
Facimhinaed valell fackr 2 ((TRF2) based protein, licansed om Cokrnbia Unhensty
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Pipeline
Infectious Disease Portfolio

CANDIDATES® INDICATION MILESTONE

THX-8011 Smallpox and monkeypox vaccine Praclinical
THX-1840TNX-18502  COVID-19 Vaccine (horsepox-based live virus vaccine) Fraclinical
THX-2300% COVID-19 Vaccine Preclinical
TNX-35004 COWID-19 Antiviral Preclinical
TNX-3500° COWID-19 Therapeutic Platform {monoclonal anfibodies) Preclinical
TNX-3700% COVID-19 Vaccine (zinc nanoparticle mRNA technology) Praclinical

CIMO4140d 35v3S51d SNOILIIANI

“AD el Tonie's prochoe! canchoiatas ra rvashiganions’ nam oS or Sialeiss ang ave mof bewr aoproves’ o any rcalin

"Liwe attenuated vaccie based an POrsapo WS

i attenuabed vaccie based on harsepos virus vecior, sxpressed SARS 002 spice provsin, TR 1410 is bevsed on the amecon warianl spiks proten, THE-1850 & based on e BA 2 vanan
apie proinin

Il.r.\:~I tenuated vaccne based on bowing paranfiue,
AEangreamyci far rpecion; Foansed from OyaGen
Fuily human menadenal ardbedy gereraied Trom COWID-19 corwalascan patints

FCOVID vacone bassd on mRNA In 2ins nancaparticks (N2 farmulstion with CD40L malecular ngger T (1}

) wirus

NIX

FHAEMACEUTIZALS
2022 Tomix Fhamnaceulicals Holding Corp.




TONIX

FHARMACEUTICALS

CNS:

KEY CANDIDATES
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TNX-102 SL*: Fibromyalgia
Cyclobenzaprine Protectic® Sublingual tablets

PROFILE DEVELOPMENT PROGRAM

A unique formulation of cyclobenzaprine Market Entry: Fibromyalgia
designed to optimize delivery and absorption

i . . Additional Indications: Long COVID,
Innovative and proprietary PROTECTIC® Rapid PTSD, Agitation in Alzheimer's, Alcohol

drug exposure following nighttime
administration
o L A S Status: One Positive Phase 3 study
vt P RELIEF Completed

Second Phase 3 study RALLY missed
primary endpoint

Confirmatory Phase 3 study RESILIENT
is currently enrolling

QNo4LH0d SND

Use Disorder

= Avoids first-pass metabolism

= Reduces risk of pharmacological
interference from major metabolite

Clinical trial program designed to examine
treatment of core Fibromyalgia symptoms

Next Steps: Interim analysis results

expected 1Q 2023
Patents Issued T -102 3L has ot bean dppraved for arry indicalion

2022 Tomix Fhamnaceulicals Holding Corp.
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TNX-102 SL: Fibromyalgia
Program Update

' Phase 3 Study, RESILIENT (F307), will compare TNX-102 SL 5.6 mg and placebo
* First patient enrolled in April 2022
* Interim Analysis results expected 1Q) 2023
+ Parallel design, double-blind, randomized placebo-controlled study, all U S. sites

OIMO4LH0d SN2

+ Primary endpoint is pain at week 14 analyzed by MMRM with MI
* Projecting adverse event related discontinuations to decrease towards rates in RELIEF and
PTSD Studies
' Phase 3 Study, RALLY (F306), comparison of TNX-102 SL 5.6 mg and placebo

+ As expected from interim results published July 2021, RALLY Study missed primary
endpoint

+ Unexpected ~80% increase in adverse event-related discontinuations in both drug and
placebo arms

+ Multiple imputation approach on 'Missing Data’ attenuated statistical significance of efficacy
endpoints’

+ TNX-102 SL was generally well tolerated with overall adverse event profile mmparab[aio 4 IX
prior studies; no new safety signals observed © N

2Z02E Tonizx Fhamacelicals Holding Corp.
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TNX-102 SL*: Long COVID (PASC)
Cyclobenzaprine Protectic® Sublingual Tablets

Q
=
w
PROFILE DEVELOPMENT PROGRAM 3
Long COVID or Post-acute Sequelae of COVID-19 Market Entry: Long COVID (PASC) 1:—'1;
(PASCY) o
E
« Symptoms can include fatigue, sleep disorders, pain, fevers, Additional Indications: Fibromyalgia, PTSD, o

shortness of breath, cognitive impairment described as “brain Agitation in Alzheimer's, Alcohol Use Disorder
fon”, gastrointestinal symptoms, anxiety, and depression?

- Can persist for months and can range in severity from mild to Status: Clinical ~IND clearance granted

incapacitating I
+ Occurs in 30% of recovered COVID-18 patients Next Steps: Start Phase 2 study for treating
) . subset of Long COVID patients whose
+ Typically associated with moderate or severe COVID-19, symptoms overlap with fibromyalgia in 2Q 2022 %

Long COVID can occur after mild COVID-18 or even after
asymptomatic SARS-Co\-2 infection

To address the urgent need for PASC therapies,
Congress awarded the National Institutes of Health $1.15
billien to study Leng COVID.2

Patents Issued “THE102 SL has nat baen approved far any indication.

'Fab. 24, 2021 - Whie Heuse COVID-18 Response Team press baefing; Feb 25, 2021 - pelicy Beief feam the Wand Health Crganization on lang COVID 1

Malbandian, Ani, ot 8, “Posl-acule COMO-18 syndrame ™ Matune Medicins 2 - T 0 Ix
The HIH prowvisian of Title |11 Healin and Hu ioes, Diistan W-Coran:

2021 This bl wases. anacied inle ke an 27 D SO0, becaning Putiiz L

-8
s Response and Relef Supplemental Appropnialions dct. 2021, of H.R. 133, The Conscldabed Appropriations Aot of
¥ 118280, 2 2022 Tonix Phamaceulicals Holding Camp
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Role of Infections in Triggering Fibromyalgia or Chronic fatigue

(CFS)-Like llinesses

Infection initiates an autoreactive process, which
affects several functions, including brain and energy
metabolism?-s

+ Infections can trigger any of these conditions in
approximately 10% of exposed individuals

+  The initial location of the infection determines the
subsequent pain syndrome

+ Any type of infectious diarrhea will trigger IBS in 10% to
20% of those exposed

Bymhila O, =t al i Rev. 2
ki |, ) 61 BM BO0E 95 TR5H)
Farry 5D, ol al Am ) Gastroerseral S5 88001 9701978

Hamamsan HA, el al Am J Gastrosrasesl 2006, 107105 18M- 1242,

2Z02E Tonizx Fhamacelicals Holding Corp.
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“Biere OM, etal Cenval Sensmizascn Phenatypes o
2OV 22N ST 200 o 100718 R0
Whoghini. M, ai al The Heurdlegical Maniesiations of Past-Acuie Sequakin of SARS-DaV-2 infeciion Cur Haun

TNX-102 SL: Long COVID

a.k.a Post-Acute Sequelae of SARS-CoV-2 Infection (PASC)

* Long COVID is a heterogeneous condition that displays elements of nociplastic pain in
many individuals, who experience otherwise unexplainedi-Z

QNo41LH0d SND

»  Symptoms (multi-site pain, fatigue, sleep disorders and cognitive dysfunction) overlap with the

key symptoms of fibromyalgia

+ The primary outcome measure for fibromyalgia-type Long COVID will be decrease in multi-site

pain measured by a daily diary

5% Acule Sequelae ol SAR5.C
[fne o)

2022 Tonix Phammaceulics

¥ Detining the Post COWVID Syndromae. J Prim Care Communiy Heakh

purcec Rap 20212108044, dai; 10100775 1 1910-02 1011 30-1
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New Classification for Central Pain: Nociplastic Pain? 9
w
-
o
A
)
T
. o o
Pain due to the activation of Pain caused by a E
nociceptors that arises from actual lesion or disease of
or threatened damage to non- : _ : i i the somatosensory
neural tissue Nociceptive pain Neuropathic pain nervous system
i i
! " . .
Pain that arises from altered nociception !' Noc:pliastnc i
despite no clear evidence of tissue damage, or | i i
for disease or lesion of the somatosensory et 4
system causing the pain = ,*
"Trowwin AP, &l al Sest Pras @es Gl Abaarmane. 2015333101415 T (1) Ix

PHAEMACEUTIEALS
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Timeline of Long COVID After Acute COVID-19

Post-Viral Syndrome?1-3 9
w
)
2
Reve covD-s 2
Detection oty | FCR poslive | PR negative E
o
SRR + Ansielyidapressian 9, + Muscowesiness
* Sleep prablems -
e - Hesfaches ]
4 + Brainfag A g?gl’r‘fa
/ + Fatigue " A : Pﬂmmo;
I requiremant
4 s

= Chestpain
esairatary fract Y + Palpitasons .
i ) N, = Thiainbeeribaizm = ol pin

Weak -2 Week -1 3

'Hrzchiick L, et al. Cimcarl infectious Dissasss, 20217301 :2095-2064, T (1) N Ix

Taqueal, M. af gl FLOS Mecieie, 2021 T80 e

‘Tarensan, AL et al medRev. 2022:2007 2002.2037 22271328, R N . ~ PHAEMACEUTICALS
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Prevalence of Long COVID

~30% of Recovered SARS-CoV-2 Patients after 6 Months 9
7]

-

o]

A

)

=

o

~50% of patients ~35%, of patients ~30% of patients o

experience Long coviD experience Long COVID experience Long COVID
symptoms!.2 symptoms!2 symptoms
\‘\\ “\‘\\ \‘\\

30 days 60-180 days =180 days

.......... e S P

Long COVID (PASC) is more prevalent among patients®2;
+ Requiring hospitalization (83% vs 23% for those not requiring hospitalization)
«  With severe symptoms (2.25 times higher prevalence vs those with mild symptoms)

“Hirschtick JU, at al, Cooes et tious Disgases. 20217311 2055-2064, T @ N Ix

“Taguel, M, etal FLOS Medice. 2021, 18(S0e 1003773, PHAEMACEUTICALS
> 2022 Todix Pramacelizals Holding Cop.

Rate of Central Sensitization (CS) in Long COVID survey

CS Symptoms reported in 70%1 9
w
Prevalence of CS in Long COVID patients: §
f:l a
70% of Long COVID |
participants had CS i F
symptoms :
(CS12>=40/100) ! -

65% of Long COVID
participants had |
severe CS symptoms |

—_— !

491 total participants

m Long COVID with ©S1 240100

i
"oudman, L, ot al, J of Cha Mad. 2021 1002515504 Long COVID with CSI <40/100 T é N Ix
51 = Central Ssnsitization Inwerton
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Long COVID Patients in TriNetX Study!
Retrospective Observational Database Study

TriNetX Dataworks USA Network?:

= Afederaled nelwork of inpatient and oulpatient elecironic medical records from 48 US
healthcare organizations (HCOs) £ m
= The platform returns aggregated patient counts and results from HCOs having patients £
mesting the study selection criteria H
Claims data based on diagnostic codes used by pracitioners
—  Case numbers may underesiimate actual incidence dus fo underreporing or
rnigcading
= Over 50,000 Lang COVID patients were identified for the stuay'>

OIMO4LH0d SN2

WETLIIE 75,241 815
COVID diagnosis (PCR+) and Age 18-85 [Ei[oEwls

Cannot have other specified viral infection 931,837
At least 1 encounter =180 days post-index 260,082 47
Long COVID symptoms days 91-180 - 52,322 45

PR = Poymierass Chan Reacsan
Emcounter = Inferaction with Freaithcane prow ider in neteork

THarmis, H, ai al Tenie daia an fla, 20632
T rieety Anahtics
TTopakagis, U, and Palchuk, ME. MO0 chnical cancer vivmalbice. 20108,2:1-10,

m Té)NI;(
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Long COVID Patients in TriNetX study?
Fibromyalgia-like Symptoms (Multi-Site Pain) in Over 40% of Patients!2

£2,322 total Long COVID patients 21,684 total FM-like Long COVID patients

QNo41LH0d SND

Multi-site pain - fulti-site pain only
Mo multi-site pain Multi-site pain and fatigue
Mult-site pain and inscmnia

fulti-site pain, fatigue, and insomnia
THarmis, H. et al, Tonix data on e, 222 T Ix

“Triblet Anakrcs PHAEMACEUTIEALS
+ 2022 Tonix Phamacealicals Holding Corp.




Long COVID Patients in TriNetX Study’

Recorded Medication Use, Days 91-180 9
(77
-
8
100% Patients with compounding nociplastic symptoms are medicating with opioids, antidepressants and .,".,
90% anxiolytics at higher rates than those with only multi-site pain or without pain’= ; o
§ =
80% & 2
£ 70 Me21.604 i 8 o
= —— £ = g ° :
m 60% 5 - = I Legend: Long COVID symptams
oy N=30,626 < = 8 b 2 |
S 50% - g g = "c, i " g %'IS Mo multi-site pain
g A% rL' 5 = 3 2 8 i s § @ i Muti-site pain onl
g W =) g : ; ' E ;. =] ; n-EE o ¥
T a9 2 & = 1 £ t | b, ! Muisite pain and faligus
o S B ! @ | | | I
0 u ; P — [ i ; Mulisite pain and nsamaia
10% l é | 1 l :i E é g Muti-sile pain, Fatigue, and insormnia
0% 5 - .E g t A .t i -
Benzodiazepine derivative Opioids (CN101) Antidepressants
anxiclytics (CN302)
"Hartis. H. ot &l Torix dets on fils 2022 IsﬂuNJLE
THNaIX Analytes 2022 Tois Phamaceulicals Holding Corp 2 i
Rate of Opioid Use in Long COVID Patients
Potential Health Concern o
w
o
o]
h In only a few days some — 2
people can develop a @ o
physical dependence and 5 0% E
addiction to opioids’2 8 A0%
2 7o%
k The USA Department of = N s
Labor estimates that 1 in 4 8 6% S = —— -
. . . w 5 s Legend: Long COVID symploms
patients prescribed opioids £ a0 £ I
long term will struggle with L e & | -
opioid addiction adding to & - . Miulli-site: pain anly
the already growing opioid ‘s = Multi-site: pain and fatigue
- u o, - | i
crisis’-2 5 20% Idulti-gits pain and insomnis
e I
g 10% . Muti-site pain, fatigua, and insarmniz
o |

Source: Hariz, B, o4 al, Tonis data on fie, 2022, Trbkett Anatics

'Shah, &, @il WWAF ok Modal Wl Rep. 201T,B6 255285
ULE. Departme of Labor

2022 Tomix Fhamnaceulicals Holding Corp.
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Significant Financial Impact of Long COVID for Households and

Economies o
&
o
r o
— ;
o 25% of Long COVID patients are unable to return to work? -
Q

- .

|\~\‘ Over 250,000 Quality Adjusted Life-Years (QUALYS) will be
lost due to Long COVID in the UK2

=== $23.3 billion is estimated to be paid by the UK government
EZI to avoid QUALY losses due to Long COVID2

N, r,
Dz, HE, ot &, elimcaliechane. 202710 T (1) N Ix
Martin, G, ef &, Fias ore. 202118012 eCdB0843-a0 280843 PHAEMACEUTICALS
2022 Tonizx Phamaceilizals Holding Corp.

Long COVID Presidential Memorandum
President Biden — April 5, 20221

Policy
= Commits to redoubling efforts to address the long-term effects of COVID-12

QNo41LH0d SND

Organizing Government Wide Response

« Harnesses the full potential of the Federal Government, in coordination with public- and
private-sector partners, to mount a full and effective response

Mational Research Action Plane
« Coordinates efforts across the public and private sectors

« Orders establishment of the first-ever interagency national research agenda to, ameng
other things, foster development of new treatments based on a better understanding of
the pathophysiological mechanisms of the SARS-CoV-2 virus

Previously, Congress awarded NIH $1.15 billion to study Long COVID.2

+ Funded amaong other things the RECOVER Initiative implementead by the Natienal
Institutes of Health.

“Apnl B, 2022 Fresident Bxen. “Memandum on sddressing the Long-Temm Effects of COVID-18 - yawcwiishouse. probietng-roomipresidentiakactions/ 20220405 memarandum-an:

sxteinsssaig- e lorg- e m-efficts-al-cavid- 100 1
“Thaa HIH prosisian of Titks 1| Health and Human Services, Diisien M-Coranains Reapanse and Relied Supplemental Appropralians A2 5091, ef H R 123, Tha Coraoldatad ARpropriations st T 0 Ix
ol 2021. The bl was eracied ko law on 27 December 2020, becoming Fublc Law 115230,

2022 Tomix Fhamnaceulicals Holding Corp.
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Long COVID and Vaccination
Recent Reports?

Vaccination may not change risk of Long COVID after Breakthrough COVID-19

+ Aretrospective cohort study of 10,024 breakthrough infection in the US showed no benefit of
vaceination in decreasing Long COVID after breakthrough infection?

— Vaccination has benefits in decreased symptoms of acute breakthrough COVID

+ A UK study (different vaccines than are used in US) showed a ~50% reduction in Long COVID after
breakthrough COWVID?

OIMO4LH0d SN2

Herd immunity concept may not apply to COVID-19

= Dr. Anthony Fauci, director of the Mational Institute of Allergy and Infectious Diseases (NIAID) has
wiritten?

- *“Classical' herd immunity, leading to disease eradication or elimination, almost certainly is an
unattainable goal”

= Prior discussion about COVID not disrupting most people's lives was focused on herd immunity

— Forother viruses, herd immunity occurs when “natural infection with a pathogen” reaches a
“community circulation [that] is reduced below the level of significant public health threat."

Taguet, M &l al (2022 " Sw-month sequelse of pest-yaccingion SARS-Colt2 infection: A retrozpectve sohor study of 100024 bresisrough infestions. " Brain, Bebevion, and immunity * 103, 158

182, s W o0 101 A0 Bl 20EE 04 013

“Antoncid, M el al (2022 ciors and dsease profile of post-vaccination S4RE-Co-2 infection in UK users of the COVID Symetom Shudy appc 2 prospeciie, conmmunity-based, nesied,

wase-conimd sudy,” Lancet vus Dissases, ZXN1) 43-55, nitpe ool orgf 10010 1651470300502 M A0-6 i
Duaveid W Warans, DM, Fal A and Faug, AS “Tre Concapl af Claascal Hard Inevnity May Bot Apply 10 COVIDSIDT, Tha dowma! of infactious Disaasss, 2067 T 0

JaciCd, hiips: fdowong ! 0.1 D83 mid s 08
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Opportunities to Expand TNX-102 SL to Other Indications

Role of sleep disturbance more established in common psychiatric and neurological/pain disorders
+ Recognized as a core symptom of many of these disorders

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

QNo41LH0d SND

Psychiatric Disorders Psychiatric Symptoms of Neurological Chronic Pain States
Stress Disorders (PTSD) Digorders +  Chronic wide-spread pain
Mood Disorders (Depression) *  Agitation in Alzheimers {fibromyalgia)
+  Psychosis in Parkinson's, Alzheimer's «  Ostecarthritis

Anxiety Disorders ;
and other dementias

Addiction (Alcchol Use Disorder)

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

Sleep quality plays a homeostatic role in several disorders

TONIX
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TNX 102 SL*: Posttraumatic Stress disorder (PTSD)
Cyclobenzaprine Protectic® Sublingual Tablets

PROFILE

PTSD is a serious chronic psychiatric illness

+ Defined as maladaptive prolonged stress
response which occurs after experiencing
severely injurious traumatic event(s)

Affects approximately 12 million Americans
adults1?

Large unmet clinical need and limited effective
therapies available

= Advances in pharmacological treatments
beyond the currently approved SSRIs (e.g.,
Zoloft® (sertraline), Paxil® (paroxetine)) are
needed?

Patents Issued *THE-102 SL 1as nol been approved for any indcation,

In the United Siales: resulis foom the Matioral Epidemioiogh Sunvey on - *Cain. ., K., e al Targeiing memorny processes with dugs fopreent T (1) Ix
2 ercare PTS )

Goidsieiy RE, i ol The epidemhlogy of DEW-D posfraumatic sl
Azsbol sed Rbited Conmbborsll. Soc Paycharty Prpchislr Eok
Petrzak AH, o1 al Fravilenie and Asi | eomartsily of 4l and
Hatianal Epsdeminingic Survey on Alohal ond Reiated Condtons. J frsbety Disond. 2001:25{3r 455455,

SIS TS

al posra nals S1ess dEander i the LWk Stanes! resuls Fom Wave 2 ol te
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DEVELOPMENT PROGRAM
Market Entry: PTSD

OIMO4LH0d SN2

Additional Indications: Fibromyalgia,
Long COVID, Agitation in Alzheimer's,
Alcohol Use Disorder

Status: One Phase 2 study (AtEase)
completed

Two Phase 3 studies (HONOR,
RECOVERY) conducted

i

Next Steps: 2Q 2022 Initiate Phase 2
Trial in Kenya

2y, gl i limescstig Dvugs, 2012; 2719), TRS1350

PHAEWACELTIEALS

TNX-1300*: Cocaine Intoxication
Cocaine Esterase (CocE)

PROFILE

Cocaine is the main cause for drug-related
ED visits?

Cocaine use can cause irreversible
structural damage to the heart and
accelerate cardiovascular disease?

« In one survey of 94 long-term cocaine users,

71% had some form of cardiovascular disease?

CocE is a recombinant protein that degrades
cocaine in the bloodstream

« Rapidly reverses physiclogic effects of cocaine
= Drops plasma exposure by 90% in 2 minutes

Patents Issued “THI-1300 has not been spproved for any ndicalien.

“Hawakuk O el al J Am Cod Samial 2017 710113
“Prillips K et al. Am J Camovase Orugs. 20099177195
Mo AM & A, J Carcioans Magn Reson, 2004, 16238
ED = emergency departmert.

2022 Tomix Fhamnaceulicals Holding Corp.

DEVELOPMENT PROGRAM

Market Entry: Cocaine Intoxication

QNo4LH0d SND

Additional Indications: Cocaine Overdose

Status: Phase 2 Open Label

Next Steps: 2Q 2022 Initiate Trial

FDA Breakthrough Therapy Designation -

TONIX
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TNX-601 CR*: Depression
Tianeptine Oxalate and Naloxone

PROFILE DEVELOPMENT PROGRAM

A novel, oral, controlled release once-daily Market Entry: Major Depressive Disorder

tablet

OIMO4LH0d SN2

Additional Indications: PTSD,

B e = e Ap ol Neurocognitive Disorder From Corticosteroids

monoaminergic treatments for depression
Indirectly modulates the glutamatergic system Status: pre-IND
= Mo direct binding fo NMDA, AMPA, or

(EDEBIEE e Next Steps: 1Q 2023 Initiate Phase 2

Trial
Naloxone added to deter parenteral abuse

Treatment effect of tianeptine in depression is

well-established
“THE-B01 TR iz inthe pra-IND $160e of development and has
Patents Issued ol baen approved for any indction, -
AMPA=m-amino-J-hyd rowy= 5 metiyl-d-sonazclepropionic ackd. Madl=monoamne codase inhibiars; HMOA=N-meivy|:D-asparaie. T (1) Ix
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TNX-1900*: Migraine
Intranasal Potentiated Oxytocin (OT) with Magnesium

PROFILE DEVELOPMENT PROGRAM

Intranasal OT has potential utility in treating
migraine’

+ Intranasal OT reaches the trigeminal ganglion

+ Preclinical evidence of OT blocking CGRP release
and suppressing pain

+ Association of low OT levels during and preceding
migraine episodes

* Novel non-CGRP antagonist approach to treatment

Market Entry: Chronic Migraine

QNo4LH0d SND

Additional Indications: Acute Migraine,
Craniofacial Pain, Insulin Resistance,
Binge Eating Disorder

Status: Clinical — IND cleared for
prevention of migraine headache*

Magnesium is known to potentiate the binding
of OT to its receptor?3

One billion individuals worldwide suffer from

Next Steps: 2H 2022 Initiate Phase
2 Trial and Investigator Initiated
Phase 2 Trial in Binge Eating
Disorder

migraines

“TH-1300 his ned been eppraved for any indication.

Patents Issued CBRP = caleiionin gane-raletad peplide.

E L
S PEFIE -4, i 10 1042GE5T0511, FAID: 2530090, PMEID FFIF!11EE~T(1} N Ix
fal (2OEZ). [hpsidon a0, 10 35is41 5022 D07 25-4)
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TNX-1900* for Migraine
Magnesium (Mg2*) is at the Core of Oxytocin Binding'

TNX-1900 contains
magnesium: Recent structural
studies show magnesium is at
the core of oxytocin binding to
oxytocin receptor’

OIMO4LH0d SN2

Oxytocin
Oxytocin receptor

'adapled from Meyerowiz, LG, Robertsan, M., Baras-alvanez, % & The cytocin signaling comple reveals a malkecular switch far cation dependence. Mad Shs? ol j
Lol 28, ZP4-201 (20620 hips (douom 101 D3R sA 1 584022 00 F 202 T 0 N Ix

PHAEWACEUTIZALS
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KEY CANDIDATES
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TNX-2900*: Prader-Willi Syndrome

Intranasal Potentiated Oxytocin (OT) with Magnesium 2
o

FPROFILE DEVELOPMENT PROGRAM g
Prader-Willi Syndrome is the most common Market Entry: Prader-Willi Syndrome E
genetic cause of life-threatening childhood o
obesity - . m
_ B E _ Additional Indications: Rare )

* Rare disease occurring in 1in 15,000 births Hyperphagia Conditions %
Symptoms include lack of suckling as infants, é‘
poor muscle strength, and constant hunger Status: Preclinical, granted orphan P
(hyperphagia) drug designation by FDA o

+ In animal models, OT has improved suckling and

dh
LU Next Steps: pre-IND Meeting to

— Tonix's patented potentiated OT formulation is seek agreement on development
believed to increase specificity for OT receptors plans
relative to off-target vasopressin receptors

*THE-2500 i in {he pres-IND stage of deselopment and hias nat
Patents Issued bean approvad for amy ndization

TONIX
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TNX-1500 (axCD40L mAb): Prophylaxis of Transplant Rejection
Potential Treatment for Autoimmune Conditions

Targeted as a first-line monotherapy for autoimmunity and add-on therapy for
preventing and treating organ transplant rejection

+ Distinct mechanism of action (MOA)—TMNX-1500 blacks T cell helper function
Pre-IND New molecular entity, biologic

Candidate + US Patient Protection and Affordable Care Act provides 12 years of exclusivity for
biclogics
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Patent applications directed to compeosition of matter
+  Expected patant protaction through 2039

Clinical evidence for anti-CD40L mAbs in the treatment of systemic lupus
Significant erythematosus (SLE) and allogeneic kidney transplant

Unmet Need + Several studies have shown anti-CD40L to be active in the treatment of human
SLE™ and transplant rejection? s

“Huang W, of &, Adbiis Rheum d00E 48] 1554- 1563
eurrpas OT, =18, Bheuam, 2003, F1aTar

.
Mg AC, al al rives], 2000011201 0E1505-1520,
e TONIX

Wawal T, el al, Nar Mo
PHAEWACEUTIZALS

Scypama |, et ol Transpiantetor. 200477 (3400402
> 2022 Todix Pramacelizals Holding Cop.

TNX-1500 (caCD40 Ligand)
Market Opportunity

Organ transplant ? Auteimmune
rejection drugs transplants: 5 Lupus: 1.5 M
24 000/year/Us? patients in LS4

OMNo4140d ASCTONNINWI @

$4.7 billion® $5.54 billion? 1.87 billion® | 4494 billiont

]

"Glonal makel ol I8 [NNpE Ve, bioanacs. comamidatanga i i ket i B O B e 0 S T i T K LB
“hang, Jettrey H. and Harl, sllysan. Kidoey 360 Movember 2021; 2{11] 18351838

kgl markel as of 2020 Wit Caea geinhi i b i bt}

TR AL DT ES TGS P e TRt A N S

“Gkabal markst as of 2020 (hitps Mg

Fiar-Markets himl

“Artizipaled makel SR by D005 (NG et BTSN OO MUNGHE-EIaE 02N~ lbal-aul iy ne- diea -t 42 e G 1 4 G By By 2SS T é Ix

ata:markebgrowih-cld-24-cagrdunng-the-forecast-period- 300E0E330. m PHAEMACEUTICALS
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About CD40L (also called CD154)

) CD40L is a transiently expressed T cell surface molecule and is also called CD154%4

~ Predominantly expressed by T cells and intsracts with CD40 on B cells and macrophages
) Mediates T cell helper function4

) — Activates B cells for humoral (antibody-mediated) immune response

— Activates macrophages and dendritic cells
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— Provides T cell help to activated CD8+ T cells
) X-linked hyper-lgM syndrome is caused by a defective CD40L gene®$

— Lack of T helper function with only IgM serum antibodies but no 19G or IgE because T cells are
required for B cell isotype switching

— If maintained on gamma globulin, patients are otherwise healthy

) Member of the TNFa superfamily*
§ — TNFa and RANKL are other family members and are drug targets for approved products

1904, 31405) 47 1454,

T TONIX
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Lecieiman 5, st al. ) Exp Med, 1SU2175401081-1107,  Couny LR, &t al Mol
“Ledarman 5, ot al, J i, 1932:149012) 3817-3838,  *Ramesh N, etal. int 0 L1
I agemran §, etal. Jd immoanal 15681525 21632171, "Callerd RE, et al J dmmured 1934055
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TNX-1500*: Prevention of Allograft Rejection
Next Generation aCD40 Ligand (CD40L) Antibody
THE CD40-CD40L pathway is a pivotal immune system

modulater and a well-established and promising treatment
target

SELECTIVELY MODIFIED
anti-CD40L AB

First Generation: Development halted due to thromboembolic (TE)
complications—blood clots—traced to Fo gamma recaptor (FoyyR) R“D"z““‘”:"'a'é

Second Generation: Eliminated the Fopf TE complication but
potancy and half life was reduced, limifing utility

Third Generation (TNX-1500); Re-engineered to better modulate Mtabad PV

g

s g A N 4 Eunding region
the binding of Foyy® while preserving FeRn function FeyFemedulated
* Expected to deliver efficacy without compromising safety Fe ragion FoRn-binding
[ et ]

Status: Preclinical; collaborations ongoing with Mass
General Hospital on heart and kidney transplantation in

non-human primates
Containg the full ruplizumab Fab and
s the engineered Foregion thal modulaies
Mext Steps: 2H 2022 Initiate Phase 1 Study FeyR-binding, while preserving FeRn function

2 “THE-150062 i tha pre-1MD 21a0e of developmeant and has nd
Patents Filed bern approved for any ndication

-
Camdlen B, et &, Exp Ot Trangaant 2018, 14]51471-485 T é N Ix
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Third-Generation a-CD40L
Engineered to Decrease Risk of Thrombosis

Sec

First-generation : ]
anti-CD40L mAbs

anti-CD40L mAbs

Third-generation
anti-CD40L mAbs*
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Aglyeasyl Dapiralizumak Letodizual
Ruplizumab

Ruplizmmaly TNX=1500

Canstant fragment (Fc) domain
interacted with FoyRl& (CD324), which
suggestod a mechanism fod e
increased rick of thrombosks. 12

THE-1500 is engineered o targel CO40L
therapeutically whils reducing FoyRIIA
Eanidireg and thareby lowaring 1w pobential
for thrombosis, 14

Second-ganeralion anti-CO40L mabs axhibited
drarmatically redugsd binding 1o FoyRIAS but had other
issues, including decreased efficacy 0

A B A P A A T

*Banofi's SAR441344 and Eledon's tegoprubart (f.k.a., AT-1501) also are F_-modified

“rvwiaid OP, et al. Gire Res
kb Cariils L &3

A5 AT 234

i |:4083-4092
Fantanl AL o 4l it i 5831504 T fh
ClhnicalTriak. gos wantifier: M Wodated July 186, 2010, Accassed June 1, 2021, hijgs Ocknicalnals goviciashow resdis Mo TO2 T Se07vew=rasuks 0 Ix
"Wartars J, Blocantuny, Cctabar 26, (Z014). e
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a¥CD40L Treatment to Prevent Allograft Rejection

+ Calcineurin inhibitors (CNIs), mainly Concept for Human-to-Human Allotrans plantation2
tacrolimus, are the cornerstone of

. . Kidney Allotransplant Heart Allotransplant
immunosuppressive therapy! 2

+ However, CNIs cause irreversible
and progressive deterioration of
kidney function in all types of solid
organ transplants®“

+ Costimulation blockade (anti-CD40L
in particular) may be mare effective
at protecting allografts than CNIs3

OMNo4140d ASCTONNINWI @

Donor Recipient Recipient
(+ CO40L blockade) (+ CD40L blockade)

Eneriy C, tal, Am J Manag Care, 20052101 Supplls12-423 : o o o ) ) M = .
Aamilen B, of al, Evp Chn Tanspiant 200814547 1-483
ens M, et al Shn J A Sec Mephrol 421200, 1
arikivell B, alal W Eng! J Mg 2008 MBI 2I26-2055 T 0 Ix
“Caoper DRI, et al, Blood Pur, 3018 45(1-2)254-258 i L
2022 Tomix Fhamnaceulicals Holding Corp.




Non-Human Primate Heart Heterotopic Allograft Study

Dr. Richard Pierson, Mass General Hospital

) TNX-1500 monotherapy consistently (4/5 heart transplants) prevents heart transplant rejection?
i — Graft acceptance without acute cellular injury® or chronic antibody injury® through day 1380
Prolonged acceptance after cessation of therapy (in progress)

Mg
14 1 73 %5 A1 36 &3 0 I7 B4 B S3 104 112 105 136G 131 4D 147 LS4 161 15D XTI CINO
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; Similar activity to chimeric huSc8 during treatment phase in prior studies?

+ Mo thrombosis observed

g ~ Last dose of huScs was day 84

—  Thrombosis was observed with huscs in prior studies

THX-1500 BaRed &t 30 mgikg Wich waakk on dags 0, 3, 7, And 14 20 rgkg waakly fiom days 21 10 175
“HEE staning
3ad mmunchistoensmisny

MAcuse-ruman 19G 1K Cmane ani-C0154 T (1) Ix
STHX-1500 dased 2t 30 mgikg wwice weekly on days 0, 3, 7, and 14; 10 ma'kg weekly on days 21, 28, 35 and £2; 20 mg'kg maonthly cn days 56 and B4,
PHAEWACEUTIZALS
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Non-Human Primate Kidney Allo-Transplantation Study
Dr. Tatsuo Kawai, Mass General Hospital

). TNX-1500 monotherapy consistently (5/6 kidney transplants) prevents kidney transplant rejection?
—  Six recipients ware treated with TNX-1500 monotherapy!
— Mo rejection was observed in 56 recipients through day 180
Superior to results with conventional triple drug immunosuppressive regimen®

THX1500 monotherapy

OMNo4140d ASCTONNINWI @

KT
m li L i
+ soeae .

PIET T i1l tstrrttr1tes :
Sp T A F1 70 7oA oAb %4 B TR FT RS B1 107190180 1En 343 BET DR GNE aE 115167 E —— THX mona (=6}
[ T4 T 00 ank L3053 mat reonethmsr ] [ -
o . Corvantional Tripla IS {n=20)
5 = Mo E (=)
= T
' T T T 1
L] 5 1o PEa 2
Days Post-Tx
Mo thrombosis observed

—  Thrombosis was observed with hu5cS in prior studies

ITHK- 1200 monotherapy dosed at 20 mg/kg an days 0, 2, 7 and weskly untl Day 100 (5 months) T (1) Ix
Tacidlime, MMF s ghecaats PHAEMACEUTIZALS
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Tolerance Induction with Donor Bone Marrow Transplantation

Induction of “mixed chimerism” induces allograft tolerance
— Long-lasting, durable tolerance—specifically to doner tissues

— Initial protocols required that the recipient's mature T cells be severely depleted

Tolerance induction via “mixed chimerism” allows long-term kidney transplant survival in
humans without maintenance immunosuppressioni-2
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- Combined kidney and bone marrow transplantation (CKBMT)

Mon-myeloablative conditioning for induction of mixed chimerism is being developed

— Mixed chimerism and tolerance can be induced even without complete T cell depletion using
costimulatory pathway blockade using anti-CD40L mAb and/or CTLA-4-Ig

— Prof. Tatsuo Kawai showed addition of CD40L blockade to the conditioning regimen facilitates
induction of mixed chimerism and renal allograft tolerances

TEarnal T, @t al N Eag' J Mad 2008;3158/4):353-351
Farwen T, et al. A o Transpiant. 2014

-
: g TONIX
Tkawai, T ol al Am o Trangalant, 2004405 13811308
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Non-Human Primate Combined Kidney and Bone marrow
Transplantation (CKBMT) with TNX-1500 induced allograft tolerance
Dr. Tatsuo Kawai, Mass General Hospital

A. CONDITIONING REGIMEN FOR BONE MARROW & KIDNEY TX C. KIDNEY BIOPSY AT ONE YEAR
T B . ) SHOWING NO REJECTION

he nanhuman primate recipient r-m = -
received the conditioning regimen that BMTL @ i e L2 H,h

includes low dose total body iradiation e KT«

(TBI, 1.5Gy), thymic iradiation (T1, 7Gy), T[
venetoclax and ATG. The recipients then - .

received combined kidnay and bone S STed g d0Fda 31028 deys

marrow [BM) transplantation (CEBMT),
after which treated with TRNX-1500

{20mg'kg X 4 doses) and cyclosporine [P

{28 days). No immunasuppression was ATGE 1. B i oe ranapiant
given after day 28 . Kadny trares pbant
3. Todal Body Iradilicn -
Ne immrunosuppression after day 28 ‘ Vanclaat BT AR e e et
& Thymigiokuiaed The recipient achieved lang-term
immunasuppression-free renal allograft
B. DOMOR BLOOD CELLS TRANSIENTLY EXPANDED AFTER TRANSPLANT survival (> ohe year). The picture shews
. e Gan renal allograft biopsy taken at one year
- Chimerism o MGND after transplantation, showing no signs of
—a—Lymgph rejection
E B
E - The recipient developed multilineage
S chirmarism until day 47 -
#
a0
ok
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aCD40L Beyond Allografts: Xenografts

Allotransplantation is limited by a critical
shortage of human organs; pig-to-human
xenotransplantation offers a promising

alternativet?

= Costimulation blockade (anti-CD40L in
particular) is more effective at protecting

xenografts than CNis?

* Blockade of CD40-CD40L has been
associated with some of the longest
pig-to-primate xenograft survivals!s

Sy KR, 60 8, J Imondd @es BOITIE0MT B415205

“Coopaer DX, o al. iood Pod’ 201845(1-3):258-252

Langin, M. et al. Sonsistert susce: -gupprling pordng s
sanaiansplantalion Nale 554 430433 (2018)]

Concept for Pig-to-Human Xenotransplantation?.2

Modificetions to the plg genarms
greatly reducs risk of acuie
husmoral rejection

Ganelically AfpoSiag

Costimulation paibeay
blockers are used o
manags cal-madisted
e regclion

Longest Pig-to-
Primate Kidnay
Graft Survival
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Recent Xenotransplant Headlines

“In a First, Surgeons

Reni Caryn Rabin

Attached a Pig Kidney to a | “Saved by a Pig's Heart"
Human, and It Worked” The Editorial Board

Ehe New Ylork Times THE WALL STREET JOURNAL THE WALL STREET JOURNAL

“Pig Kidneys Transplanted
Into Brain-Dead Man as
Patients Face Organ
Shortages”

Amy Dockser Marcus

“The Next Pig Thing in

“The Medical Miracle of a
Pig’s Heart in a Human

October 18, 2021 January 12, 2022 January 20, 2022
THE WALL STREEL JOURNAL THE NEXY YORKER THE WALL STREET JOURNAL

“The Patient Who Received
a Pig Heart Dies Two

deppind Body* Months After Transplant”
Sally Satel :

S Rivka Galchen Allison Frang

Febroary 8, 2022 February 21, 2022 March & 2022

2022 Tomix Fhamnaceulicals Holding Corp.
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aCD40L Beyond Transplantation: Autoimmunity

+ Autoimmune diseases are also characterized by immune system activity that attacks
“self,” which can damage various parts of the body'?2

+ First-generation anti-CD40L Abs showed evidence of efficacy in autoimmunity before trials
were halted due to thromboembolic events®
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“Hot an exhaustve list of al auicimmune
pmesl o g oy i B L Autoimmune Disease Targets'2*
Joints and Spine Skin Nervous System Vasculature Bowel
- Ankylosing spondylitis - Psoriasis « Guillain-Barre syndrome - Vasculitis + Ulcerative colitis
- Rheumatoid arthritis = Multiple sclerosis < TP - Crohn's disease

-

Li P, etal Froet Phammacal 2010 75460,

TREMD, Ancanne M DO e hetai e ec] OO L e L BRI (] ERBSS T (1) N Ix

Tocaizn o, etal. Luous 200524100104 51055
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TNX-1500: Key Considerations

* TNX-1500 may be used in large markets that are not currently well served

* There is a long history of use of monoclonal antibodies

* Tonix has engineered a safer, potentially more efficacious molecule than previous
anti-CD40L mAbs

OMNo4140d ASCTONNINWI

* Intellectual property is in place (composition of matter) "

= Manufacturing (CMC) is in progress

Key milestones: I
P Pre-IND meeting (FDA) 3Q 2022; Phase 1 2H 2022

k» Autoimmune disorders — Planning INDs

-----—---;—I_@le
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Development and Regulatory Strategy

= 1%t Indication — Kidney allotransplantation (human to human)
— Replacemeant for nephrotoxic CHI's (calcineurin inhibitors, e.g. Prograf® (tacrolimus)?, Neoral® (cyclosporing2
— Similar development path to the successful development of BMS's Nulojix® (belatacept)?, CTLA-4/lg biologic
— Clinical development may combine with Nulojix or Rapamune® (rapamycin/sirolimus)*

= 2nd|ndication — Heart or kidney xenotransplant (pig to human)
— CD40L:CD40 blockade considered essential
— The engineerad pig organ is alse considerad a biologic {
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3 Indication —Lou Gehrig's Disease, or ALSS
— Animal models show strong activity: competitor Eleden (ELDN) is pursuing ALS as primary indication

+ 4t ndication (and beyond) — Autoimmune disease (e.g., Systemic Lupus Erythematosus, Rheumatoid
Arthritis, Progressive Systemic Sclerosis)

— Theseindications require large studies; SLE and RA would represent very large target markets

i i ata fif IS i BTGy SO (e
TP iina x rerls. bimes comipip_map pof T (1) N Ix

rerpe Mabedirg plizar, coms homtabeling asgoeTid=135
arralicphic Lateral Soerm: PHAEMACEUTIZALS

2022 Tomix Fham aceulicats Holding Corp.

TNFaa Superfamily Members are Targeted by mAbs

+ CD40L is a member of the Tumor Necrosis Factor (TNFa) Superfamily?

+ Other TNFa Superfarnily members have proven to be effective targets for antagonist
(blocking) mAbs?

anti-TNFa mAbs for the treatment of certain autoimmune conditions
+ infliximab (Remicade®)
+ adalimumab (Humira®)

TNFa antagonist receptor fusion protein
- etanercept (Enbrel®)

anti-RANKL (CD254) mAb for the treatment of osteoporosis, treatment-induced bone
loss, metastases to bone, and giant cell tumor of bone

« denosumab (Prolia® or Xgeva®)

OMNo4140d ASCTONNINWI

No mAb against CD40L has been licensed anywhere in the world

F—

Cawey, LR, ebal Mol immunal, 3087 1-484. 1994 PRI 734250
TRamade™ and Sirpeni® ane trademarks of Janesan; Humira® is & rademark of AbbAie Cimzia® is a iradernert; of UCE. Enbre® in a vadomark af dengen; ams Prolis™ and Xgews® are 1
orioant ch TONIX
FHAEMACEUTIZALS
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Recent mAb Transactions

2020 2021 2022
September January March

IR WD HHIMED
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"
Immunomedics acquined { Momenta acquirad by i Kymab acquired by Sanofi for $1.18° Sanefi and IGM Biosciences
by Gilead for 52187 l Jnhns?on & Johhzon for ; v s an anfiCwd0L for the frestment of announce collaboration deal that
- TRODELWY™ [sacizum | §8.58 § aulpimmune disease could surpass $68¢
ab govitacan-hziy) is an + Npocalmab (M281) i a ; Sa—— = The two cormganies will partner
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Monoclonal Antibodies (mAbs) Represent 4 of Top 10 Products by
2021 Sales

+ Owver 100 mAbs have been approved by the US FDA, and significant growth potential remaing’
Global mAb market is projected to grow from $179B in 2021 to $452B in 2028 at a CAGR of 14.1%7
TOP 10 DRUGS BY GLOBAL SALES IN 2021

1. Comimaty

. Humira anti-THFe mak $20.7 B*

. Spikevax
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. Keytruda  anti-PD-1 mAb §17.2 B8
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5. Eliquis
-
8
8

. Stelara anti-IL12/23 $9.1 B®
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. Eylea anti-VEGF $5.8 B — — 2071
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TNX-1700*: Gastric and Colorectal cancers
Stabilized Recombinant Trefoil Factor 2 (rTFF2)

POTENTIAL NEW CANCER TREATMENT DEVELOPMENT PROGRAM

TNA-1700 (rTFF2) has effects on cancer by altering the
tumor micro-environment -
Market Entry: Gastric and colorectal cancers
Mechanism of action: suppresses mysloid-derived
suppressor cells and activates anti-cancer CD3+ T cells

+  Potential synergy with anti-FD0-1 or anti-PD-L1 monoclonal Status: Preclinical

antibodies (mAbs)

PRECLINICAL EVIDENCE FOR INHIBITING
GROWHT OF CANCER CELLS
+ Data showed that TFF2-CTP augmented the efficacy of
mAb anti-PD-1 therapy. Anti-PD-1 in combination with
TFF2-CTP showed greater anti-tumor activity in PD-L1-
overaxprassing mice,

MNext Steps: Animal studies ongoing
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LICENSED FROM COLUMEIA UNIVERSITY

+  Developing in partnership under sponsored research
agresment

= TR T i iny the pra-Ie
Patents Filed bean spproved Tor By indic
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Live Virus Vaccines: Development Rationale

+ Control of smallpox, measles, mumps, rubella, chickenpox and other viral conditions
—  Pravent forward transmission

- Effective in eliciting durable or long-term immunity

- Economical to manufacture at scale
—~  Low dose because replication amplifies dose in wvo
- Single shot administration

0No4140d 3SV3ISIA SNOILITANI

« Standard refrigeration required for shipping and storage

« Live virus vaccines are the oldest vaccine technology
— Starting with Edward Jenner's smallpox vaccine, the first vaccine, eradicated smallpox

Té)NI;(
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TNX-801: Smallpox and Monkeypox Vaccine
Live Virus Platform Development Program

APPLICATION OF LIVE VIRUS PLATFORM DEVELOPMENT PROGRAM
» TNX-801 is a cloned version of horsepox! (without
any insert) purified from cell culture Market Entry: Smallpox and
= In addition to being a potential addition to the U.S. Monkeypox Vaccine

Strategic National Stockpile, TNX-801 will suppart

recagnition of the RPV/horsepox platform .
Status: Preclinical, Pre-IND

ANIMAL TESTING OF TNX-801 WITH
SOUTHERN RESEARCH INSTITUTE Next Steps: Developing GMP ‘

= Non-human primate monkeypox challenge testing: manufacturing for TNX-801 (haorse poi}'.'
positive data reported in 10 20202 initiate Phase 1 Trial, 2H 2023

CI104L40d 3Sv3SIAd SNOILI3ANI

DEVELOPED IN COLLABORATION WITH
UNIVERSITY OF ALEERTA

= Proprietary synthetic biclogy appreach and vector
system

“TME-B01 is in the pre-IND stage of davalopment and  has not
Patents Filed teen appraved for any indicalion.

TP RS 48l Constuition oF an rfeclious anse s vius vaccing Som shemically smthiszsd ONA fisgrents, PLOS One, 2008 Jan 1130110185453,
“Mogor, RS, of al. Synihotk Chimero Horsepos Vires (scHP XKW Vaconation Frolects Macagues from Monkeypos” Presenied as a paster 2t the American Sccity of Morcbkilogy EaThreats
Contsrencs - Januarg 26, 2020, Adington, VA, {hhpscomsnt equische nesttoriphammyimedis (62 8acE TRIBSS20MMECS 1088 21 pdf) BHAEMACEETIEALS

& 2022 Tonix Phamaceulicals Holding Ceep




Vaccinia and Horsepox Induce a Skin Reaction Called a “Take”
Described by Dr. Edward Jenner

+ Biomarker of protection

— Smallpox was eradicated
using this marker

— Revaccination indicated for
recipients without “take"

« Measure of T cell immunity

— Mo need for blood draws or
complex laboratory studies

= Mo other functional T cell

' —— use for vaccination
Intradermal vaccination®

assay is approved or in clinical

0No4140d 3SV3ISIA SNOILITANI

*Example of major cutaneous reaction, or “take.” resulting from a replcation-campetent live-virus vaccine with infradermal delivery, indicating successful vaccination! 2

TFulgniti wia, etal Con infect Qis. 2003372 244-250.
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Live Virus Recombinant Pox Vaccine (RPV)
Platform Profile

p POTENTIALLY LONGER DURABILITY DUE TO POX-ENGINEERED ARCHITECTURE

- Live virus vaccines present unigue “danger signals” resulting in strong immune
response

F PROGRAMMAEBLE VECTOR DESIGN FOR USE IN DIFFERENT DISEASE MODELS
= Large capacity for expressing inserted genes

* Wide range of clinical applications. pandemic, bicdefense, infectious disease,
smallpox, ancology

VIRUS-BASED SCIENCE IS WELL ESTABLISHED

» Streamlined development

= Ability to vertically integrate development and manufacturing
* Multi-dose packaging, standard cold-chain products

& 2022 Tonix Phamaceulicals Holding Ceep
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Live Virus Vaccine Platform: Recombinant Pox Vaccine (RPV)
Technology for Emerging Infectious Diseases and Oncolytics

- COVID-19

* Biodefense

Vaccinia Horsepox

« Future Pandemics

» Infectious Disease

0No4140d 3SV3ISIA SNOILITANI

* Oncology
RPV VECTOR BELIEVED SIMILAR TO EDWARD JENNER'S VACCINE®?

IShick, L H Engl.J Mesd 2017: 377 1481-3402. DO 10 1058HEIMEATOTR00 T é’ Ix
“Esparza, J. Wastine BOZ0 Jun 13 3HA0) 47734775 dol: 1010164 vacaine. 2020.05.037
*Hrinkriann, A, Genome Biol 2020 210 265 dow 10,1180 109 8-080-00202-0 PHAEWACELTIEALS
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COVID-19: Entering Endemic Phase in the US

« Delta and Omicron variant waves are waning in most parts of the US
— Leaving a path of morbidity and mortality, including “breakthrough™ infection and disease among
vaccinated and convalescent

+ U.S. states are rolling back state pandemic restrictions
— CDC continues mask recommendation and recently increased the frequency of booster
recommendations to every 3 manths for individuals with weak immunity’
— California plans to treat COVID as endemic by June, 20222

« Vaccines: new focus on SARS-CoV-2 variants Omicron and BA.23
— Omicron has out-competed the original Wuhan strain, which has become rare

— Omicron substantially evades anfibody immunity to earlier variants, but is recognized by T cell
immunily to earlier variants from vaccination or prier COVID*

— Next generation vaccines are focusing on Omicren and its potential successer, BA.2

CI104L40d 3Sv3SIAd SNOILI3ANI
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COVID-19: The Missing Pieces

» Vaccines: early vaccines slowed pandemic, but are showing limitations
—~  Short term protection = requirement for boosters with mRMNA vaccines;
- Increasing focus on preventing hospitalization and death

« Anti-viral drugs: Veklury® (remdesivir), Paxlovid™ (nirmatrelvir!), and Lagevrio®
(molnupiravir) are available
— Pfizer's Paxlovid looks promising; Merck’s Lagevrio did not show benefit in 20 cohort?

« Anti-SARS-CoV-2 monoclonal antibodies: increasing adoption; concern about variants

— Ofthe ariginal EUA mAbs, only VinfGSK's XEVURDYE (sotrovimab) was considered active against
the emicron varant of SARS-CoV-2 but is not considered active against BA.2 and is not longer
distributed in 8 US states®

Lilly's bebtelovimab, active against omicron, recently received EUA for treatment of mild or moderate
coviD*

+ Tests: unmet need to determine COVID immunity?
+ Long COVID: no approved treatment for ‘Long Covid’

0No4140d 3SV3ISIA SNOILITANI
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COVID-19 Vaccines: Where We Are Today

Durability of protection
— mRNAvaccinated people lose protection, starting at 4-6 manths!
— High rates of “breakthrough” COVID during Delta and Omicron waves
- Booster vaccinations with mRNA vaccines recommended at 4-8 months

Effect on forward transmission (spread of infection to others)
Concerns about whether vaccinated people can be infectious to others

Detecting vaccine failure
— Need a strategy for identifying individuals at risk after vaccination

CI104L40d 3Sv3SIAd SNOILI3ANI

Mo recognized, clinical applicable biomarker of vaccine protection
— Best proxy is neutralizing antibodies, which are hard to measure

Current and future variants (e.g., Delta, Omicron variants)
—  Less protection from existing vaccines
— Unknown effectiveness for future variants

TON
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COVID-19 Vaccines: Where Do We Go From Here?

mRNA vaccines have slowed pandemic, but may not be a long-term solution

- Vaccinated people lost protection and showed high rates of “breakthrough™ COVID during Delta
and Omicran waves

— COVID is becoming endemic in the US; vaccination of entire world every 6 menths not practical

Operation Warp Speed (OWS) identified 4 types of vaccines:
1. RNA/DNA - Pfizer' and Maderna? are fully approved by the FDA

2. Subunit= NovaVax submitted ELA; Sanofi!GSK have announced data showing protection from
hospitalization and death

3. MNon-replicating — J&J has EUA; AstraZeneca widely used ex-US
4. Live Virus Vaccines — none were ultimately adopted by OWS

0No4140d 3SV3ISIA SNOILITANI

Live Virus Vaccines

~  Merck was developing two pregrams; VYSY and Measles, but they were not included in OWS and
were abandoned in January 20212
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TNX-1840 and TNX-1850*: COVID-19 Vaccine
Live Virus Platform Development Program

APPLICATION OF LIVE VIRUS PLATFORM DEVELOPMENT PROGRAM
= First version TNX-1800 encodes spike protein from SARS-
CoW-2, Wuhan strain Market Entry: COVID-18 Vaccine

= Planned new versions TNX-1840 and TNX-1850 encode
spike protein from SARS-CoV-2, omicron and BA.2 strains, . - . ¥
respectively! Additional Indications: Future Pandemic,

Infectious Disease, Smallpox, Cancer
ANIMAL TESTING OF TNX-1800 WITH SOUTHERN
RESEARCH INSTITUTE
= Mon-human primate immune response: positive results
reported in 4 2020
- Non-humlan primate Co\/-2 challenge testing: positive data Mext Steps: Developing TNX-1840 (omicron)
reported in 10 2021 and TNX-1850 (BA.2) versions; initiate Phase
1 Trial, 2H 2023

Status: Preclinical ‘

CI104L40d 3Sv3SIAd SNOILI3ANI

DEVELOFED IN COLLABORATION WITH UNIVERSITY
OF ALBERTA

+ Proprietary synthetic biology approach and vector system

“ThX-1840 and THX-1850 are in he pre-IND slage of
Patents Filed develzpment and has not been approved for any indication,

Erennan, 2. Endpoves March 2, 2022 (hitpeulerpls comiseaker-amicron varantis-great-rews- for- the-wodd: bt bad -news-ior-oovid-relsted-cinicabrils’ T é
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Live Virus Platform: What Makes TNX-1840 and TNX-1850 Different
from mRNA Vaccines

T T T
One

=
=
m
[v]
|
o
c
Mumber of shots Two g
Dwration 8 months Years / decades E
Boosters Recommended Likely not required %
Pratection from variants Decreased Expected 3
A
Forward transmission Unknown for varants Likely prevents =1
Biomarker None Yes — "Take™ E
o
Manufacturing Complex Conventional
Glass-sparing packaging Mo Yes
Shipping and storage Cold chain Standard refrigeration
Protection from smallpox MNo Yes

* Characterizations of ThX-1840 and 1850 shown in table represent expechalions.
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TNX-2300*: COVID-19 Vaccine
Live Virus Vaccine Based on Bovine Parainfluenza (BPI) Virus

LIVE VIRUS VACCINE®-# DEVELOPMENT PROGRAM
= Previously has bean shown to be an effective antigen delivery
wactor in humans, notably well tolerated in infants and Market Entry: COVID-19 Vaccine
childran

+  Wector is well suited for mucosal immunization using a nasal - e 1
atomizer, but it can also be delivered parenterally Additional Indications: Future Pandemic,
Infectious Diseasas
ANIMAL TESTING OF TNX-2300 ONGOING

= Mon-human primate immune response: positive results Status: Preclinical
reported in 40 2020

+ Mon-human primate Co-2 challenge testing: positive data

CI104L40d 3Sv3SIAd SNOILI3ANI

reported in 10 2021 MNext Steps: Animal studies with KSU to test
the effect of co-expression of the CD40-ligand,
DEVELOPED IN COLLABORATION WITH KANSAS also known as CD154 or 5¢8 antigen, to
STATE UNIVERSITY (KSU) stimulate T cell immunity.

+ lUses a novel live attenuated vaccine vectar platform, BRI, and
the CD40-ligand to stimulate T cell immunity

“ThE-2300 is in the pre-IND stage ol develapment and  has nol
Patents Filed been appeed Far any indication, -

2000) 74 {241 1162611635 Kamen RA ef al J Inf Dis (1595) 171 1107-14; *Karca R T é’ N Ix
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Live Virus RPV Platform & COVID-19 Vaccine
Internal Development & Manufacturing Capabilities

Infectious Disease R&D Center (RDC) — Frederick, MD

« Function: Accelerated development of vaccines and antiviral drugs
against COVID-18, its variants and other infectious diseases

= Description: ~48,000 square feet; currently BSL-2 but being converted
to BSL-3

+ Status: Operational; acquisition completed on October 12, 2021

Advanced Development Center (ADC) — North Dartmouth, MA

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

= Description: ~45,000 sguare feet, under construction, planned BSL-2

+ Status: Expected to be partially operational in first half 2022

Commercial Manufacturing Center (CMC) — Hamilton, MT

= Function: Phase 3 and Commercial scale manufacturing of live-virus
vaccines

« Description: ~44 acre green field site. planned BSL-2

« Status: Planning for site enabling work in 2022

TONIX
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American Pandemic Preparedness Plan (AP3)

» “Platforms” — Foundation of Pandemic Response
— Key element of AP3 from White House Office of Science and Technology Policy or
OSTP12
= 100 days to human trials
= Technologies that do not require sterile injection

= TNX-801/-1840/-1850 (live virus RPV) platform addresses OSTP
requirements?2
— Qur goal is to be able to test new live virus vaccines against novel pathogens within the
100 days of obtaining sequence
= RDC is equipped to make new vaccines
= ADC will be equipped to make clinical trial material
= CMC is planned to make commercial scale material

Sept 3, 2021 (hepsdwmessdiiehouse.gouieeconimiupioa 1R Amencan-Fandemic-F eparsdness-T ansfoomng:Ouw-Capabies: Final-For\feb. pd
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Small Molecule COVID-19 Therapeutics

The Ol'lljf COVID-19 antiviral that is FDA approved is Remdesivir'Veklury®
Gilead = Intravenous (i.v.) medicine
— FDAapproved for patients who are at least 12 years old and require hospitalization
= May shorten the time to recover from acute COVID-19
— World Health Organization has recommended against its use!
- Resistance reported?

Antivirals available under Emergency Use Authorization (EUA)
— Pfizer— PAXLOVID™ (PF-07321332; ritonavir) - oral protease C3L inhibitar - Emergency Use
Authorization (EUA)
- Merck/Ridgeback - Lagevrio® (malnupiravir,) - oral polymerase inhibitor - EUAS

0No4140d 3SV3ISIA SNOILITANI

Concerns about antiviral efficacy
— Veklury resistance reported?
— Lagevrio efficacy was not repeated in second cohort of Phase 3 trial*
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TNX-3500*: COVID-19 Antiviral Treatment

Sangivamycin
PROFILE DEVELOPMENT PROGRAM
New variants heighten need for therapeutics Market Entry: COVID-19 Antiviral

NIH Treatment Guidelines for COVID-19 are mixed on

i
use of remdesivir v

Additional Indications: MERS, Ebola, Lassa,

Oncology
Potential monotherapy antiviral'-2
+ 65 timas mora potent than remdesivir in inhibiting SARS-Colv/- 3 -
2 as demonstrated in cell culture infectivity studiss (dose to AL Frecliical
achieve 1C.0) ‘

Potential combination therapy with remdesivir'2 Next Steps: 20 2022 Iniflate HEEE

= TNX-3500 antiviral effect is additive when combined with
remdesivir and reduces the amount of @ach drug necassary
for an IC,

+  Combination therapies for ather viruses have reduced the
emergence of drug resistant viral strains

CI104L40d 3Sv3SIAd SNOILI3ANI

MERS = Middlk: Easl Respitalory Syrdicme;
MIH = Matianal slilutas of Healh, PE = phamacosinalics.

FTHE-2800 5 in thi pre-IWND stane of development and has nod besn approved
Patents Filed for arry indication -

Banmet RP et al Vinses, 20231201052 doi: 10335001 3010052 T é’ Ix
Beevatn, P et al A2 lnsight, J027 in pross posie (1011720 ins g 153165)
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Monoclonal Antibody COVID-19 Therapeutics

Monoclonal antibodies (mAbs) (EUA) — 3 with US Emergency Use Authorization?
- WVinGSK — XEVURDYE (sotrovimab)! — QNLY mab that was active against omicron, but now withdrawn from

distribution in & states because of insufficient activity against BA 22
- Lilly - bebtelovimab - EUA for treatment of mild or moderate COVID?2

—  AstraZeneca— Evusheld (Tixagevimab/cilgavimab) — ELUA for long term prophylaxs

New mAbs under development"
—  AstraZeneca— AZDT442 — EUA request submitted®
—  Brii Biosciences — BRII-196 and BRII-1985
—  Adagio Therapeutios — ADGZ07
- Many ather campaniss?

Concerns about efficacy of mAbs against new variants
—  Regeneron/Genentech - REGEN-COVIE Casimamabimdevimab
= ELMA revised Jan 22 o suscephible vanants — unlikely to be effective against omficron
—  Eh Lilly/abCellera — Bamlanivimab/stesevimab
= ELM revised Jan ‘22 to suscephible vanants — unlikely to be effective against omicron
- WinGSK — XEVURDYE (sotrovimab)! — — uniikely (o be effective against BA 22
—  Delta and Omicron vanants have many changes in the spike protein, which is the target of current mabs

0No4140d 3SV3ISIA SNOILITANI
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TNX-3600*: COVID-19 Therapeutics
Fully Human Monoclonal Antibody Platform

PROFILE DEVELOPMENT PROGRAM
Collaboration with Columbia University Market Entry: COVID-18 Therapeutic

Human monoclonal antibodies (mAbs) generated

from COVID-19 convalescent patients Additional Indications: Symptomatic COMID in

patients with risk factors for poor cutcome
Potential monotherapies
+ Plan to seek indication similar to current EUA therapsutic X .
mAbs for treating individuals with mild-to-moderate COVID- Status: Preclinical .
19 who are at high risk for progression to severe disease "

Potential combination therapy with other antibodies Next Steps: Study inhibition of SARS Cov=2\
Combination therapies for other anti-Co\/-2 monoclonal variants in tissue culture; 20 2022 Initiate

CI104L40d 3Sv3SIAd SNOILI3ANI

antibodies are believed to have reduced the emergence of Animal Studies
drug resistant viral strains
redictable trajectory e SARE y Irus a aw variant
tribute to a broad set of monoclonal antibodies from a variety of “THX-3600 i in lhe pre-IND stage of develepmen and has nol besn

approed far any indicalion

-

TWalz, E Mature “Doas the Wedd Mesd an Qe Vasting™ 28 Jan 2022 higs: Faws iatirs comyanichadd1586-022-00190-3 T (1) Ix
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Zinc Nanoparticle (ZNP) Formulation for mRNA Vaccines

Collaboration with Kansas State University

ZNP technology is a potential replacement for
the Lipid Nanoparticle (LNP) technology of
current mRMNA vaccines

Potential improved stability
» Planto seek initial indications as booster, similar to the
current EULA and FOA approved mENA vaccines
= Improved stability would facilitate shipping and storage

Addresses limitations in current mRNA vaccines
which require ultra-cold storage and shipping
+ Stability issues limit use in less developed countries

2022 Tonix Pham

aceulicals Holding Cos

cet . Booster for COVID-
19 Vaccmes

: COVID-19
vaccine for naive individuals

. Preclinical

: Research at K-State on CoV=y
2 splke based vaccine in tissue culture
and animals; 20 2022 Initiate Animal
Studies

0NC4d140d 3SV3SIA SNOILO3 NI

STRKATO0 WD stape af develapment and has nof been
approved Tor any indication,
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Key Development Partners

LOrLumEIA

¢ Rt IV | R
~ THNX-1300: COCAINE INTOXICATION
TNX-1700: GASTRIC AND COLORECTAL CANCERS
THNX-3600: MOMOCLOMNAL ANTIBODIES
. FOR COVID-19 TREATMENT
£y %, UNIVERSITE
g V4 DE GENEVE UNIVERSITY OF

ALBERTA

TNX-1200: MIGRAINE & OTHER INDICATIONS
TNX-801: SMALLPOX AND W CCINE
-1840 and TNX-1850: COWV| 5

nivprcite SRR W v R
LMIVErsite UNIVERSITY

(ﬂix- ‘Marseille

TNX-3700; COVID-18 VACCINE (ZINC NANOPARTICLE
mRENA TECHMOLOGY)
TNX-2300; BOVINE PARAINFLUEZMNA VIRUS

TNX-2900: PRADER-WILLI SYNDROME

TONIX
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Milestones:
Recently Completed and Upcoming*

CI/‘PQuarter 2021 MNon-human primate positive efficacy data from TMX-1800 in COVID-18 models reported
D/?Quarter 2022 Topline data from Phase 3 FI06/RALLY study of TNX-102 5L for the management of fibromyalgia

EI"/E"Qunrter 2022 Phase 3 F30T/RESILIENT study start of TNX-102 5L for the management of fibromyalgia

Expected Data
O 1= Quarter 2023  Interim analysis results of Phase 3 F307/RESILIENT study of TNX-102 SL in fibromyalgia

Expected Clinical Trial Initiations
O 20 Quartor 2022 Phase 2 OL safety study start of TNX-1300 in ED setting for cocaine intoxication

O 2rd Quarter 2022 Phase 2 study start of TNX-102 5L for the treatment of PTSD in Kenya
QO 2vd Quarter 2022 Phase 2 study start of TNX-102 5L for the treatment of Long COVID

O 20 Half 2022 Phase 2 study start of TNX-1200 for the treatment of migraine

O 2nd Half 2022 Phase 1 study start of TNX-1500 for prevention of allograft rejection

O 1=t Quarter 2023 Phase 2 study start of TNX-601 CR for the treatment of major depressive disorder

"We cannot predict whether the global COVID-19 pandemie will imaact the Hming of these miksones T é Ix
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Management Team

Seth Lederman, MD TARGENT™ L Fusilev’ vela
Co-Founder, CEQ & Chairman e e

GI’EQQI’Y Sl.l”i\far‘h MD Gb Copvsisia UsivessiTy Mew York State
Chief Medical Officer = Dejmriment of Pryckinry Psychiatric Institute

Bradley Saenger, CPA . A &
Chief Financial Officer (Shire  vgklex J pwe

Jessica Morris Deutsche Bark Haa
Chief Operating Officer TR i
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