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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.

The information in this Item 7.01 of this Current Report on Form 8-K, including Exhibit 99.01 attached hereto, shall not be deemed “filed” for purposes of Section 18
of the United States Securities Exchange Act of 1934 (the “Exchange Act”) or otherwise subject to the liabilities of that section, nor shall they be deemed incorporated by
reference in any filing under the United States Securities Act of 1933 or the Exchange Act, except as shall be expressly set forth by specific reference in such a filing.
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104 Cover Page Interactive Data File (embedded within the Inline XBRL document)
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Cautionary Note on Forward-Looking Statements

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

These statements may be identified by the use of forward-looking words such as “"anticipate,” "believe,” “forecast.”
“astimate” and “intend,” among athers, These forward-looking statemants 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. Thesa 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-19 pandemic; risks related to the timing and progress of clinical
development of our product candidates; our need for additional financing; uncerainties of patent protection and
litigation; uncertainties of government or third party payor reimbursement; limited research and development efforts
and dependence upon third parties; and substantial competition. As with any pharmaceutical under development,
there are significant risks in the development, regulatory approval and commercialization of new products. The
forward-looking statements in this presentation are made as of the date of this presentation, even if subseguently
made available by Tonix on its website or otherwise. Tonix does not undertake an obligation to update or revise any
forward-looking staterment, except as requirad by law. Investors should read the risk factors set forth in the Annual
Report on Form 10-K for the year ended December 31, 2021, as filed with the Securities and Exchange Commission
{the "SEC") on March 14, 2022, and periodic reports and current reperts filed with the SEC on or after the date
thereof. All of Tonix's forward-looking statements are expressly qualified by all such risk factors and other cautionary
statements.
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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

\
o ~ Using our integrated development engine, we advance innovative
\ . i . gun) .
programs across multiple therapeutic areas into the clinic while
maximizing asset potential
PHARMACENUTICALS
© 2022 Tonix Pharmaceuticals Holding Corp
Pipeline: .

Central Nervous System (CNS) Portfolio 2
w

STATUS / NEXT 3

* =]

CANDIDATES INDICATION MILESTONE §'|
Fibromyalgia (FM) Mid-Fhase 3 3

ThX-102 SL1 Paosttraumatic Stress Disorder (PTSD) Phase 2, Targeted 30 2022 Start =

Long COVID (FASC?) Phase 2, Targetad 30 2022 S@:@' o

Cocaine Intoxication { Qverdose

Uik FOA Braakthrough Designation AL
TNX-1900% Migraine, Craniofacial Pain and Binge Eating Disorder ~ Phase 2, Targeted 2H 2022 Start®
THNX-801 CR Depression, PTSD, Neurccogritive Dysfunction from Phase 2, Targeted 1Q 2023 Start”
Steroids
TNX-1600% Depression, PTSD and ADHD Preclinical

“AY of Tomi's product condidales are (nvesthational new diugs orbiciogics and have mof been sppmved for any indioation.

TTHX-102 BL fopedobenzagring HOI sullingual tablals) i alea in developrent for Agiation in Alzheimerns Disease (2400 and Sleahal Le Disacder (AUDY Beth indicalions sre Phass 7 raady,
of COMID-19.

2d by FO#. Company plars (o start Phase 2 study in subsst of patents whoss symploms averiap with fibromyalgia in 30 2002

TTHX-1300 (doutde-mutan socaing esterass) was loeraed fom Columbia Universily

“acquired froen Trgemina; loerse agresment with Stanfiord Unkarsity; IND dearsd farthe preventian of migrane indicatian; Planned Binge Eatng Disarer study & expected to be inveshigatar indated.
%A Phase 2 trial undss an imeestigator-infialed IND has been complstsd in the LS. using THK-15000 Phase 2 for the prevertion of migraine headache sspecied 1o starl 2H 2022

FTHE-E0T G i in fe pra-IND staca in the LLS. & Phase 1 trial for fanmulaiion develogmen wae somplaied ouiside of he LUS: Phase 2 cxpacied ie stard 10 2023

“acquired froen TRImaran Prarma; kcense agresment win Wayne State Unhersity

ADHD = afenien-detel Fyparaciivity disardar; FM = fikoryakeia; IND = iwesigational new dnug: FASD = pesi-acule sequelan of COVID-18: FTED = posfiaumalic siness disordar. T (1) N Ix
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Pipeline
Rare Disease Portfolio

b . STATUS / NE
W CANDIDATES INDICATION MILESTONE

Y T
THX-2000! Prader-Willi Syndrome

FDA Orphan Drug Designation Preclinical

"AD of Tantes praduct canaidates ara Aeasiganana! new dUTs ar Gakpes and fawa nal bean anorowed for sy Mdcation
'Cgrachusive license agreement with French Halional Instive of Heath and Medical Rezearch (inzzmm}

Pipeline
Immunology and Immuno-Oncology portfolio

STATUS [ NEXT
*
CANDIDATES INDICATION MILESTONE

TX-15000 Organ Transplant Rejection! Autoimmune Conditions Phase 1, Targeted 2H 2022 Start

THX-1700* Gastric and colorectal cancers Freclinical

AN of Toriv's pogvied conditfalos ane investigational nam trugs er hikgies and have mol been sppvaved Ry any amsiestion
"ari-CO40L humanized monocknal antibody
Recombinant tredoil factor 2 (rTFF2) based probein; fensed fom Columba Unvensiy
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Pipeline
Infectious Dis«

= STATUS / NEXT
CANDIDATES INDICATION MILESTONE

THX-8011 Smallpox and monkeypox vaccine Freclinical
THX-1840/TNX-18508 COVID-19 Vaccine (horsepox-based live virus vaccine) Praclinical
TNX-2300% COWVID-18 Vaccine Preclinical
TNX-3500¢ COVID-19 Antiviral Preclinical
THX-36007 COVID-18 Therapeutic Platform (monoclonal antibadies) Preclinical
THX-3700° COVID-19 Vaccine (zinc nanoparticle mRNA technology) Preclinical
Al o Teenin s praued canpidabas: are i sbigan; asngy s o Einkonvts avvd s ot Bean approwed for sy ndicanian
::;’:IE:;%I'E:‘M .lzdnn basedan ax winus veclor, expressed SARE-CoV-2 spke probein. TRIX-1840 ks based on the omicron vanant spke profein. THE-1850 is based on the BAZ vanant

Live ameriisned waczing based an g
*Sangieamycin for in n; lcens=d fom CraiGen, Inc

Fuly Frarnan enanos arvibody genaraled fram SCVID-10 cormalessani patisnts
SCOVID vaccing Based on MRMNA in Tnc nanapantice (ZNF) famulaten with COM0L malecular ngger T (1) Ix

@ paraniuenga (EF1) ving
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TONIX

PHARMACEUTICALS

CNsS:

KEY CANDIDATES

Tonix Pharmaceuticals Halding Carp.

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

O

=

w

PROFILE DEVELOPMENT PROGRAM 5

A unigue formulation of cyclobenzaprine Market Entry: Fibromyalgia 3

designed to optimize delivery and absorption ,9

: : : Additional Indications: Long COVID, =

Innovative and proprietary PROTECTIC® Rapid PTSD, Agitation in Alzheimergs. Alcohal 2
drug exposure following nighttime Use Disorder

administration

Status: One Positive Phase 3 study
RELIEF Completed

Second Phase 3 study RALLY missed
primary endpoint

e i : s Confirmatory Phase 3 study RESILIENT
Clinical trial program designed to examine is currently enrolling

treatment of core Fibromyalgia symptoms

+ Lower daytime exposure

= Avoids first-pass metabolism

= Reduces risk of pharmacological
interference from major metabolite

Next Steps: Interim analysis results

expected 10 2023
Patents lssued STHX-102 EL has nol been sppeoved far any indicalion,

2022 Tanix Pharmacauticals Halding Carp
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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

0I104180d SND

+ Parallel design, double-blind, randomized placebo-controlled study, all U.S. sites
+ Primary endpoint is pain at Week 14 analyzed by MMRM with M

» Projecting adverse event-related discontinuations to decrease towards rates in RELIEF and
PTSD Studies

' Phase 3 Study, RALLY (F308), comparison of TNX-102 SL 5.6 mg and placebo

+ As expected from interim analysis results published in 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 comparable to }
prior studies; no new safety signals observed T® N IX

FHARMACEUTICALS
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TNX-102 SL*: Long COVID (PASC)
Cyclobenzaprine Protectic® Sublingual Tablets

0
7
PROFILE DEVELOPMENT PROGRAM g
Long COVID or Post-acute Sequelae of COVID-19 Market Entry: Long COVID (PASC) ﬁ
(PASCT) a]
= Symptoms can include fatigue, sleep disorders, pain, fevers, Additional Indications: Fibromyalgia, PTSD, g

shortness of breath, cognitive impairment described as "brain Agitation in Alzheimer’s, Alcohal Use Disorder
fog”, gastrointestinal symptoms, anxiety, and depression®

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

incapacitating

. . Mext Steps: Start Phase 2 study for treatin
+ Oceurs in 30% of recovered COVID-19 patient P ) g
R sl T ekt subset of Long COVID patients whose
+ Typically associated with moderate or severe COVID-19, symptoms overlap with fibromyalgia in 3Q 2022

Long COVID can occur after mild COVID-19 or even after
asymptomatic SARS-CoV-2 infection

To address the urgent need for PASC therapies,
Congress awarded the National Institutes of Health $1.15
billion to study Long COVID.?

Patents lssued “THX-102 5L has nod bean aparowed for any indicatian.

'Fah, 24, 2021 - White Heuse COVID-19 Respanes Taam press Beiedng, Feb 25, 2021 - pelicy beigd from the Wiadd Haalih Organzatian an long COVID 1
albandian, Anl ef al. "Fostacute COWI0-19 syndrome.” Halure Mecicne k118 O
TThe HIH pranision of Tite |1 Health and Human Serices, Didision M—Cororavinus Resporae and Relis! Supplemental Appropriations fct, 2021, of H.R 133, The Consalidated Appmopriations Aclal s e maceuTicaLs

2021, The bil was anacted inte la on 27 Dacamber 2020, becoming Public Law 116-260. 2 2027 Tanix Pharmaceuticals {akding Carp.




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™®

0I104180d SND

= 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 1BS in 10% to
20% of those exposed

!

4

Blomberg J, et al. From immunal. 20188229 Published 2018 F=o 15

varran JW, & Al Leplogy, 2008 71(8) 1085- 1050,

Jguskila O, et al. Ausimmun R, 200 14142

“Hickie |, et al. B 2006 N7 56

SParry B0, ol 8l A ) Gasiroantar], 2003889 1970-1975 1

“Halorson HA, etal. Am J Gasroenierol. 2006101 (8] 8381542 T 0 N Ix
FHARMACEUTICALS
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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 unexplained’2:

0I7041804d END

ratiguel

disturbances

«  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

“Eiarla DM, 6t &, Cantral Sanstizaion Phanahpss in Past Acute Sequeian of SARS-CoV-2 Infection (FASC) Dafining tha Past COVD Syndroma, J Prim Cane Comenunity Haaln
20211 2: 2160132721 1030026, dod: 10117 F2150132F211030026.
Ehlagiimi, M. el al. The Meuralogical Marilestations of Past-dcule Sequelss of SARS-

Con-2 infection Curr Kevral Meurgss Rep. 2027270204, doi: 100100701 151 0-02101 1301 I U I} {
FHARMACEUTICALS
£ 2022 Tanix Pharmacauticals Holding Carp




New Classification for Central Pain: Nociplastic Pain’ o
7
o
g
]
m
o

Pain due to the activation of Pain caused by a g

nociceptors that arises from actual lesion or disease of

or threatened damage to non- the somatosensory

neural tissue Nociceptive pain Neuropathic pain nervous system

r! \\
[ h
r &
i 1

Pain that arises from altered nociception 1 Nociplastic !

despite no clear evidence of tissue damage, or | = ]

for disease or lesion of the somatosensory L g

systern causing the pain L ‘,’

"Tieawin AF, ot al, Bast Pract Res Coo Rhaumak), 20993303 104415 T (1) N Ix
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Timeline of Long COVID After Acute COVID-19

i 1-3
Post-Viral Syndrome 2
w
o
Q
-
Acute COVID-19 Long COVID —
-
Detaction unbikely | POR pasilive | POR negative | 'Q
o
e
= » Ansislpidapression @' » Muscle weaknass
* Slgep problems i -
S + Headaches L
I i - Braintag A5 - Dyspaea
/ kY Sopfiaryg + Fatigus 2 Cough
i L} «  Parsssani 0;
g I % requiramenl
I \
I K | -
E P \ c a + Chenic kidnay
i i 2 AW} FEE
Il' - g Brm b \\ + Chest pan »
¥ S Y = Palpitations
c.' i 2 «  Thrambogpmbaksm +  Jaink pain
§ |
] \
f \
I L
| \
(e | visch 1| Woeki | Waok2 | Wook3 | Vieokd |
“Hirschiick JL, ef o, Cindcal Mnfechious Diseases. 2021,73011 :2055-2064. 1 N
TTaguet, M, et al. PLOS Mderisine. 202118511 003773 TO Ix
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Prevalence of Long COVID
~30% of Recovered SARS-CoV-2 Patients after 6 Months

0I104180d SND

~50% of patients ~35% of patients ~30% of patients
experience Long COVID experience Long COVID experience Long COVID
symptoms'? symptoms’2 symptoms

30 days 60-180 days =180 days

Long COVID (PASC) is more prevalent among patients?:
+ Requiring hospitalization (3% vs 23% for those not requiring hospitalization)
+  With severe symptoms (2.25 times higher prevalence vs those with mild symptoms)

TONIX

FHARMACEUTICALS

“Hichlick JL, 818l Sinal lnfactions Diseases. 2027, 73(11):2055-3064
*Taguet, M, ef al. FLOS fdexveine. 2021;18(90:e1003773.
1 2022 Tanix Pharmaceuticals Halding Carp

Rate of Central Sensitization (CS) in Long COVID survey
CS Symptoms reported in 70%"

Prevalence of CS in Long COVID patients

0I7041804d END

70% of Long COVID
participants had CS
symptoms
(CSI122=40/100)

65% of Long COVID
participants had
severe CS symptoms

491 total participants

= | ong COVID with CS1=40/100 -
) ! Long COVID with CS1 <40/100
(e A e LRI T NIX
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Long COVID Patients in TriNetX Study"
Retrospective Observational Database Study

TriNetX Dataworks USA Network?®

« Afederated network of inpatient and outpatient electronic medical records from 48 US
healthcare organizations (HCOs)
- The platform returns aggregated patient counts and results from HCOs having patients sesse
meeting the study selection criteria
— Claims data based on diagnostic codes used by practitioners
— Case numbers may underestimate actual incidence due to underreporting or
miscoding
Over 50,000 Long COVID patients were identified for the study?-3

017041¥0d SNO

Patients

| NS 75,241,815
| COVID diagnosis (PCR+) and Age 18-65 [l slo 2057 :s

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
eeee

PCR = Polymerase Chain Reaction -

Encounter = Interaction with healthcare provider in network

Harris, H, et al. Tonix data on file. 2022 T (1) IX

2TriNetX Analytics

#Topaloglu, U, and Palchuk, MB. JCO clinical cancer informatics. 2018;2:1-10 © 2022 Tonix Ph ticals Holding C PHARMACEUTICALS
® onix Pharmaceuticals Holding Corp.

Long COVID Patients in TriNetX study’
Fibromyalgia-like Symptoms (Multi-Site Pain) in Over 40% of Patients"

52,322 total Long COVID patients 21,694 total FM-like Long COVID patients

0I104180d SND

Multi-gite pain - Multi-site pain only
Mo multi-site pain Mulfi-site pain and fatigue
Multi-site pain and insomnia

-
Multi-site pain, fatigue, and insomniz
"Harrie, H, ol 8l Tonix dala on ks, 2022 P Y T (b N Ix

“TriMete dnalyics PHARMACEUTICALS
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Long COVID Patients in TriNetX Study’

Recorded Medication Use, Days 91-180 2
7
o
2
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'-2 g
80% ,‘,a =}
2 0% N=21 634 § =
Z — 2 2 @ © . M
w 60% ooy ; = Legend: Long COVID symptoms
=% - &= = |
B 50% WS b2k = o = g Z " = i = = B pnulti-sile: pain
bt A e B 9 E s | | Z s @ ;
E 40% ! ) § B | ﬁ; ki i & 3 Ilulti=site pain anly
3 ) | | i o] |
D 30% = & & | 53 | . l i Iuti-site pain and faligue
o = | @ i |
200% ) | i = I l | Multi-site pain and ingamnia
10% l | | l | : I Mduti-site pain, fatigue, and insamaia
i B || | | .
Benzodiazepine derivati Opioids (CN101) Antidepressants
anxiolytics (CN302)

Harris, H, &1 al Tonix data en file. 2002 T(l) N Ix
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Rate of Opioid Use in Long COVID Patients
Potential Health Concern

0
=
w
o
Q
b In only a few days some i =
people can develop a m o 3
physical dependence and T W% 5
addiction to opioids™? & so%
2 70%
- The USA Department of g o @
Labor estimates that 1 in 4 4 60% 5 = o v—p——
patients prescribed opioids 1':3 50% I £ i : :
long term will struggle with 2 o 2 4 ' Na mulli-<ita pain
opioid addiction adding to & 4 " ' ' Multsits pain oty
e alrea rowing opioi k<] & ; WMulti-site pain and fatigus
the already g g opioid = !
Cri5i81-2 E 20% - | Kulti-sile: gain and insamaia
5 10% . ; Muti-sile pain, Faigue, and insomnia
0% .

Ecurce: Harnis, H, = al Tonk data on file. 2022, TrNets Analylics

"Shah, &, at al, MWWR Mo Modal Wiy Mo 2007 66 2656265 T (1) N Ix
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Significant Financial Impact of Long COVID for Households and

Economies 2
5
- o
2
25% of Long COVID patients are unable to return to work’ 2
o
.
Over 250,000 Quality Adjusted Life-Years (QUALYS) will be
lost due to Long COVID in the UK?
L ’
$23.3 billion is estimated to be paid by the UK government
to avoid QUALY losses due to Long COVID?
S TONIX
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Long COVID Presidential Memorandum
President Biden — April 5, 20221

Policy
« Commits to redoubling efforts to address the long-term effects of COVID-19

0I7041804d END

Organizing Government Wide Response

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

National Research Action Plane
+ Coordinates efforts across the public and private sectors

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

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

+ Funded among other things the RECOVER Initiative implementad by the National
Institutes of Health.

“oprd §, 2022 Prasidert; Eiden, Temorandum en S&ddressing the Leng-Tem Effecis of COAID-19 - wew whitehous o, gowbrisling-recmipreside ntial-aciions 20204 05 mernorandum-on-

addressing-the-lorg-iemestiscts.ofoowid-1 86 1
T MIH peovisen of Tile 11| Health and Human Serdices, Divigien M-Coiorsdns Responss and Feiel Supplemantal Apgrepiations &c, 2021, of HR 133, The Consaidaled Apprepralions fel T O Ix
ol 2021, The bill was enacied inbo lae on 27 December 3050, becoming Pubic Law 115-2E0.

21 2022 Tanix Pharmaceuticals Holding Carp
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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
vaccination 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 COVID?

0I104180d SND

Herd immunity concept may not apply to COVID-19

« Dr. Anthony Fauci, director of the Mational Institute of Allergy and Infectious Diseases (MIAID) has
written?

- “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

= For other 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 et al. {2022) "5u.month sequelas o past-vaconation SAR5.CoV.2 infecten: A rernspective cohort study of 10,022 breakthreugh infectons. "Brain, Behavor, and bmmunity,” 103, 184.
162, hilpe o Gg! 10 101G B 202204013,

“ortorall, M af al, (2022 “Fisk faclars and disease profik of post-waccnation SoF
case-conircl study,” Lancet indectious &, httpas:(idoiargii 0.1
* D M Mureces, DM, Fakars, GH aod Faus, v Conieph of Chassical Herd
Jac1 0@, hitps Mdol, orgM 001 00GAnTdisdiact 09

K usars of the COMVID Symptam Study app: a praspaciie, cammuniy-tased, nasied,

21 0B 05 1
nity Mty ik Apply b CONID-19, The Joumad of hifections Diseasss, 2022, T o lx
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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

0I7041804d END

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

- . and other dementias
Addiction (Alcohol Use Disorder)

Growing recognition that there are many disorders where sleep disturbances may have a role in
the pathophysiclogy (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

DEVELOPMENT PROGRAM
Market Entry: PTSD

0I104180d SND

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

Status: One Phase 2 study (AtEase)

adults'?

I
|

3 i : completed
%n“;?a“p?‘e’;“;i‘aﬁ!’é'ﬁ nsed ant Imitedieflece Two Phase 3 studies (HONOR,
RECOVERY) conducted

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

Patents Issued *TMX-102 SL has not Been appraved for any indicagian.

“Zokdshein RE. ei al The epsdemilogy of DEM-S postimumaio stress disonder in the Unied Stales: resulis from fhe Nofonal Epideminlogio Sunay on Cain, © K, of o, Targeting memory processes wilh drugs io prevent 1
Alcobal and Rabaled Condmone-|. Soc Paychiaky Frychisr Epsdemiol 300551001 137-1140 o cum PTS0. Exper i Imsesti Onge, 5312; 208}, 19231350 T o
WPutziie RH, al sl Praalanci and Axs | comorbidity ol ul and partisl paalyausass aliuas daosar in B Unied Sates iaulla Bsm Was 2 of thi

Mathonal Epidermisicgin Sursey on Aloabol and Related Condtons. | Ansety Disend. 20912631 465455

Next Steps: 3Q 2022 Initiate Phase 2
Trial in Kenya

NIX

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

0
=
w
PROFILE DEVELOPMENT PROGRAM 3
A
Cocaine is the main cause for drug-related . ; P =
ED visits! Market Entry: Cocaine Intoxication E
o

: : : Additional Indications: Cocaine Overdose
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? Next Steps: Initiate Phase 2 Trial

Status: Phase 2 Open Label

CocE is a recombinant protein that degrades
cocaine in the bloodstream

+ Rapidly reverses physiologic effects of cocaine
+ Drops plasma exposure by 90% in 2 minutes

Patents lssued “TM¥-1300 has nal been approved far any indisation,

"Havakuk O et al, J A Coll Cardied. 201770101113,
“Prilips ¥ ot &l Am J Cankavase Onags, 2009,9:177-156
Iaceira AM et al. J Caharass Magn Reson. 3014; 1636
ED = emergancy department

FDA Breakthrough Therapy Designarionh

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

PROFILE

A novel, oral, controlled release once-daily
tablet

Mechanistically different from traditional
monoaminergic treatments for depression

Indirectly modulates the glutamatergic system
+ Mo direct binding to NMDA, AMPA, or

kainate receptors
Naloxone added to deter parenteral abuse

Treatment effect of tianeptine in depression is
well-established

*THE-E01 CR iz in iha pra-IND stage of davelcpmant ard has
Patents Issued riot bean appraved lor any indication.

AMPA=0-arnine-3-hydroxy-S-meihyl-4- B oxazcleprogionic 2cid; MAD =monoaming cxdase infibiors; HMD8=MN-methy-D-asparate. T (1)

£ 2022 Tanix Pharmaceuticals Hokling Carp

DEVELOPMENT PROGRAM
Market Entry: Major Depressive Disorder

0I104180d SND

Additional Indications: PTSD,
Neurocognitive Disorder From Corticosteroids

Status: pre-IND

Next Steps: 10 2023 Initiate Phase 2
Trial

NIX

FHARMACEUTICALS

TNX-1900*: Migraine

Intranasal Potentiated Oxytocin (OT) with Magnesium

PROFILE

Intranasal OT has potential utility in treating
migraine’
+ |ntranasal OT reaches the trigeminal ganglion

* Preclinical evidence of OT blocking CGRF release
and suppressing pain

+ Association of low OT levels during and preceding
migraine episodes
+ Novel non-CGRP antagenist approach to treatment

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

One billion individuals worldwide suffer from
migraines

Patents Issued

"Tzabazs A, S al Usylnon and hgraine Heagache. Headache. 2017 May:57 Supp ;
*Ankni FA, Chadia SE. Esssnlial ks of magresium i oeytosin-ecepla slliily sod

T do 100117 head. 12082 PMID: 254558405
il epecificity, Bliachem J, 1080 Jan 1 i
Meyerowitz, J.G., alal The axylodn signaling complex meeals @ mokecular switch for cation dependence. Maf Strct Mal Sval (2022) (hiipsciicol. eng' 1010350541 504-022-00728-4)
44 Praze 2 tmal under an investigator-nitiabed IND has besn completed in s US. using TNx-IgéﬁazJ Tanix Pharmacaut
12022 Tanix Pharmaceuticals F

DEVELOPMENT PROGRAM
Market Entry: Chronic Migraine

0I7041804d END

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

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

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

*THX-1900 has not been appresed far any indication.
CGRP = calcianin gane-related peplida.

HETT-A, dai 10 AMEISTOETT, PMID: 550000, FMCID! PMCT13 3(1)

NIX
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TNX-1900 for Migraine
Magnesium (Mg?*) is at the Core of Oxytocin Binding'

TNX-1900 contains

magnesium: Recent structural
studies show magnesium is at
the core of oxytocin binding to o et
oxytocin receptor’

! Tyr#

R

Oxytocin
Oxytocin receptor

radaplad fram Megarowlz, 1.6 . RoDenson, W), Bargs-Akanez, X, af 6l The oxplecin 2inaing comglax raveat 8 meleoudar seiich for caion depandance, Nar STt ol

£ 2022 Tanix Pharmaceuticals Hokling Carp

0I104180d SND
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TNX-1900 for Migraine

Addition of Mg?* Expands Useful Dose Range of Oxytocin 2
w
S
+ A nonlinear dose response has been s 207 : gxymclm 0!‘1:‘?'1 — 2]
demonstrated in the use of intranasal E PO ) L] : o
oxytocin £ 15- ' =
= »
] 1 . * - ] 2
+ This decreases efficacy at higher doses w0l 3. . 1-° ®
- An “inverted U" dose response a | e n
- g s = .
+ Addition of Mg?* rescues the efficacy of r S |
oxytocin at high doses in preclinical study {:: = *p2(.05

1 3 10 30 100 300 1000

Oxytocin dose (nM)

In vitro whole-cell voltage-clamp recordings of rat
trigeminal nerves exposed to oxytocin solution
with and without additional magnesium ions

arachwai W, et al. Phamraceul 14 a
Bha keI ALPRA e DB S £ 2022 Tanix Pharmacauticals Holding Carp
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RARE DISEASE:
KEY CANDIDATES

ATc-;'lx Pharmacauticats Hokling Carp

TNX-2900*: Prader-Willi Syndrome
Intranasal Potentiated Oxytocin (OT) with Magnesium

T
PROFILE DEVELOPMENT PROGRAM g
Prader-Willi Syndrome is the most common Market Entry: Prader-Willi Syndrome &
genetic cause of life-threatening childhood A
obesity Additional Indications: Rare bl
+ Rare disease occurring in 1 in 15,000 births Hyperphagia Conditions g
Symptoms include lack of suckling as infants, ~]
poor muscle strength, and constant hunger Status: Preclinical, granted orphan E
(hyperphagia) drug designation by FDA =]
+ In animal models, OT has improved suckling and
suppressed hunger 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

o STHE-2800 is in the pre-IND stage of developmant and has not
Patents Issued bean appraved for any indicatian

TONIX

FHARMACEUTICALS
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IMMUNOLOGY: KEY

CANDIDATES

iz Pharmacauticats Hokding Carp

TNX-1500 (z-CD40L mAb): Prophylaxis of Transplant Rejection
Potential Treatment for Autoimmune Conditions

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

+ Distinct mechanism of action (MOA)—TNX-1500 blocks T cell helper function
Pre-IND New molecular entity, biclogic

Candidate + US Patient Protection and Affordable Care Act provides 12 years of exclusivity for
biologics
Patent applications directed to composition of matter
+ Expected patent protection through 2039
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Clinical evidence for anti-CD40L mAbs in the treatment of systemic lupus
Significant erythematosus (SLE) and allogeneic kidney transplant

Unmet Need = 3Several studies have shown anti-CD40L to be active in the treatment of human
SLE™ and fransplant rejection®?

Eoumpas OT, o al Arhnlis R, 20034831 718-727

Marammer AL, et al. ., 2000311201 152 1
‘s T, @1 6L Mat Lsd, 20005127114 T O
S¥ioyama |, et al. Transpaniabon. 20047 N 40452,

NIX
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TNX-1500 («-CD40 Ligand)
Market Opportunity

OPPORTUNITY

Organ transplant Kidney Auteimmune
rejection drugs transplants: Lupus: 1.5 M
24,000/year/lUS? patients in US?*
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$4.7 billion’ $5.54 billion® 1.87 billion® $149.4 billionf

"Glabal merket s of 2008 (it Ve Dicapass comiartcsiong, =l anl-rejection iczati iy paniss-taas-er-mpraing-Jong-term-cuto me-of-nee-drug s’
aa, Jalfrey H and Hart, Alyson. Mianap2S0 Novembar 2021; 2{11) 1335-1839

20210 (hitps: uswen grandviewressarch.comdindusiny-anatysisiransplamtatiore-market)

pirescdrea e ads-are stalinfos

ahal market a5 of 2020 (o ey Jobenawswine Cominaws-reieas e 202 1020 B2 TVETITVen'G obal-Lupds-Therapeut cs-Market. | 5. Expactad-1a-Reach-LiS 0. 3-62- Bl on by 2028
Fiar-Markets. himl) T (1) Ix
Wedicipaled mackel gize by 2025 (hipa faww, progsswies o lias | tal i i e B il s sl-Sipe- e pa cled-I-raach-149-4-billior-y- 2025 —izing -
al-a-marke-growin-ol-4-34-cagr-duning-the-fanteast-penod. 200502336, himi ) FHARMACEUTICALS

£ 2022 Tanix Fha

About CD40L (also called CD154)

) CD40L is a transiently expressed T cell surface molecule and is also called CD15414

— Predominantly expressed by T cells and interacts with CD40 on B cells and macrophages

Mediates T cell helper function'*
Activates B cells for humaral (antibody-mediated) immune response
Aclivates macrophages and dendritic cells
— Provides T cell help to activated CD&+ T cells
) X-linked hyper-lgM syndrome is caused by a defective CD40L gene™S§

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

— If maintained on gamma globulin, patients are otherwise healthy
)( Member of the TNFa superfamily*
- — TNFa and RANKL are other family members and are drug targets for approved products

S, etal. J Exp Med. 19821 75[4):1091-1900,  *Covey LR et sl Mol in
i 3, el al, g e 1 149(1Z13017-3526,  SRamash N, at al. nf immunal
an 5, et al. J mmeno!, 1584, 152(5E2163-2171.
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TNX-1500%: Prevention of Allograft Rejection
Next Generation «-CD40 Ligand (CD40L) Antibody
THE CD40-CD40L pathway is a pivotal immune system

madulator and a well-established and promising treatment
target

SELECTIVELY MODIFIED
anli-CD40L 8B

First Generation: Development halted due to thromboembaolic (TE)

complications—blood clots—traced to Fc gamma receptor (FoyR) Rapiizumab ful

Fab

Second Generation: Eliminated the FcyR TE complication but
potency and half life was reduced, limiting utility
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Idutated FopR-
Birclivig rerian

:

Third Generation (TNX-1500); Re-enginearad to better modulate

the binding of FoyR while preserving FeRn function FoyR-madulaled
» Expected to deliver efficacy without compramising safety Fe region

Status: Preclinical; collaborations ongoing with Mass

General Hospital on heart and kidney transplantation in

non-human primates

FrRu-biraing
FELROT

Contains the full uplizumab Fab and
tha engine=rad Fo ragion that modulates

MNext Steps: 2H 2022 |nitiate Phase 1 Study FeyR-hinding, while preserving FoRn function,

“THE-1500 & in Ihe pre-IND silage of developmer and has fot
Patents Filed bean approved for any ndicatian

&
Wamilan B, o al Exp Ol Trarspla. 2016 14(5x 471485 T (b N Ix

FHARMACEUTICALS
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Third-Generation a-CD40L
Engineered to Decrease Risk of Thrombosis

=
=
=
=
. - . - - O
First-generation Second-generation Third-generation 5
anti-CD40L mAbs anti-CD40L mAbs anti-CD40L mAbs* 3
o
o
A
-
=
p o]
4 C
o
Rupiizumaty Aglycosyl Dapirofizumab Letolizumab TNX-1500
Ruplizumahb .
Canstant fragment (Fo) damain THX-1500 s englnesred to target COA0L
interacted with FoyRIA (SD32A4), which Second-genaration anti-CO40L mAbs exhibited tharapeutically while reducing FoyRILA
suggested a mechanism for the dramatically recuced binding 1o FoyRIAYS but had olher bincting and thereby lowering the polential
increased risk of thrombasis. 12 issues, including decreased efficacy for thrombosis.

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

“rewald D, 8 ol e A, 2003:02(50:1041-1048,

“Rnhies.Carmiio L et al. f immunat, 3000018803 18771553
IEhock AL el A Faz Tha (12,
e JH, el al. J borencd, 2014;102(50:4083-4082,

"
“Ferant JL, o &, b kvt 2004;16]11):1 5631564, b
“ChnicalTimale oo idantfien MOTOEITISE0 Liadated July 16, 2019, Acceased hune 1, 2021, iigeicknicallial, qovctiiahoaiieaulnMo T2 TISE0Tviewaieaula. T 0 Ix
"Waters J, Siacenfury; October 25, [2072). hiipstvwesw. bioceniury. camiartic a2 885 08/biogen-uch-report-phase-lib-miss for-lupus-cand date-dagirolizumab FHARMACEUTICALS
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a-CD40L Treatment to Prevent Allograft Rejection

+ Calcineurin inhibitors (CNIs), mainly Concept for Human-to-Human Allotransplantation??

tacrolimus, are the cornerstone of
immunosuppressive therapy'-?

= However, CNIs cause irreversible
and progressive deterioration of
kidney function in all types of solid
organ transplants3#

= Costimulation blockade (anti-CD40L
in particular) may be more effective
at protecting allografts than CNIs®

Donor Recipient
{+ CO40L blockade)

Kidney Allotransplant Heart Allotransplant
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Recipient
(+ CO40L blockade)

Ercertry O, =t al Am J Manag Care. 20152101 Suppl):si2-s23
“Camillei B et &l Evo Ol Trangplant, 2006 1450471483
“Maesers M, et al. Cle J Am Sao Aepdal, 200504(2 481 -508.
“Mankivel BJ, etal. N Engl.J bed, 00528 226255
SZoopar DEC, & &, Soad Podl 2015 4501-3) 254-259
2 2022 Tonix Pharmiacsutical
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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’

Graft acceptance without acute cellular injury? or chronic antibody injury? through day 180
— Prolonged acceptance after cessation of therapy (in progress)

Jampfky
m i 20mg, R

Dh21 26 35 42 B4 61 7O TF 34 M NG 108 132 119 104 133 140 247 154 261 168 275 10
rirte LI S S S N S SO S N N

tt
[ THA1260-2 00154 mah maratha apy |

) Similar activity to chimeric hu5c8* during treatment phase in prior studies®
— Last dose of hubcs was day 84
)- Mo thrombosis observed

’ —  Thrombosis was observed with hu5c8 in prior studies

ThIX-1500 dosed af 30 makp bwvioe weekly on days 0, 3, 7, and 14; 20 mgikg weekly from days 21 & 175

ZHAE =tainig

IC4d immunahislacnemisin

*Mouse-human Igis1= chimeric anki-C0 154

STRE- 1500 hosed st 30 mgeg bwics waskly an days 0, 3, 7, and 14 10 mgikg weekly an days 21, 28, 35 and 42; 20 mgikg monihly cn days 55 ard 54

Presentatian from 2022 Amencan Trarsplan Congress: Mns wasw 10nphanma comiwp-contentUpl 0a d 2202 2054 TC-2022-5 . Mira-Rapid-F re-0ral -abstract-6.3. 2022 paf

21 2022 Tanix Pharmaceuticals Holding Carp
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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 were treated with TNX-1500 monotherapy"!

— No rejection was observed in 5/6 recipients through day 180
— Superior to results with conventional triple drug immunosuppressive regimen?

TNX1500 monotherapy
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—— TNX mono (n=6)

TNX 1500 anti-CD154 mAb monotherapy. |

=i Conventional Triple IS (n=20)
== No IS (n=4)

% Graft Survival

o 1 1 LI 1
o 50 100 150 200

Days Post-Tx

No thrombosis observed
>

— Thrombosis was observed with hu5c8 in prior studies

TTNX-1500 monotherapy dosed at 20 mg/kg on days 0, 2, 7 and weekly until Day 180 (6 months) T (l) IX
2Tacrolimus, MMF and steroids
Presentation from 2022 American Transplant Congress: https://www.tonixpharma.com/wp-content/uploads/2022/06/Lassiter_ATC_Final.pdf PHARMACEUTICALS

© 2022 Tonix Pharmaceuticals Holding Corp.

Tolerance Induction with Donor Bone Marrow Transplantation

Induction of “mixed chimerism" induces allograft tolerance
- Long-lasting, durable tolerance—specifically to donor 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 immunosuppression’2

017041LH0d ADOTONNWNI @

— Combined kidney and bone marrow transplantation (CKBMT)

Non-myeloablative conditioning for induction of mixed chimerism is heing developed
— Mixed chimerism and tolerance can be induced even without complete T cell depletion using
costimulatory pathway blockade using anti-CD40L mAb andfor CTLA-4-1g

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

ani T, &l 8L N ES
Kawal T, et al. A
TKawai, Talal AmJ

. ';'dl:ll. -2-0;-1.-1L9:..|an%|¥6 ) T (1) N IX

FHARMACEUTICALS
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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
SHOWING NO REJECTION
The nonhuman primate recipient {n e
received the conditioning regimen that BMT® E? @;ﬂ‘% L )
includes low dose total body irradiation T8 KTx2 ;.,)b gﬂﬁ : »
- LS

(TBI, 1.5Gy), thymic irradiation (Tl, 7Gy), i
venetoclax and ATG. The recipients then
received combined kidney and bone

marrow (BM) transplantation (CKBMT),
after which treated with TNX-1500

(20mg/kg X 4 doses) and cyclosporine Keys:

T
l Cyclosporine

-5 -4 3-2-10 2 7 14 21 28 days
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(28 days). No immunosuppression was 1.Bone marrow transplant
given after day 28. 2.Kidney transplant

3.Total Body Irradition
No immunosuppression after day 28 4.Venclexta®

5.Thymeoglobulin®

immunosuppression-free renal allograft
B. DONOR BLOOD CELLS TRANSIENTLY EXPANDED AFTER TRANSPLANT survival (> one year). The picture shows

—8=—Gran renal allograft biopsy taken at one year
100 Chimerism = NGiHiG after transplantation, showing no signs of
. e=g==Lymph rejection.

3

The recipient developed multilineage
chimerism until day 47

TONIX

5 12 20 27 33 40 47 ) PHARMACEUTICALS
Days Post CKBMT © 2022 Tonix Pharmaceuticals Holding Corp.

% Chimerism
s g
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a-CD40L Beyond Allografts: Xenografts

* Allotransplantation is limited by a critical Concept for Pig-to-Human Xenotransplantation'?
shortage of human organs; pig-to-human

Modilications 10 the pig genome Longest Pig-to-

017041LH0d ADOTONNWNI @

xenotransplantation offers a promising greatly reduce risk of scute Primate Kidnay
hurroral pejection Graft Survival
alternative'? i
= Costimulation blockade (anti-CD40L in L
particular) is more effective at protecting 22 iy
xenografts than CNIs? l
elv

» Blockade of CD40-CD40L has been
associated with some of the longest

pig-to-primate xenograft survivals®?

Costimulation pathway 2018
blockers ane uged o

manage cell-madiated

immune rejection 499 =4
"Sary KP, elal. o dvmwreed Res, 2017 20176415205,

*Ceopar DKC, o al Binaa Fuf 2018:85)1-31254-255. T(l)

ILangn. . &2 2l Corsistent success in He-suppering porzine cardiae
wenalranspiantation, N 566, 430433 (2078)
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Recent Xenotransplant Headlines
Ehe New dlork Eimes THE WALL STREET JOURNAL

“In a First, Surgeons
Attached a Pig Kidney to a | “Saved by a Pig’s Heart”

Human, and It Worked" The Editorial Board
Roni Caryn Rabin

October 19, 2021 January 12, 2022

THE WALL STREET JOURNAL

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

Amy Dockser Marcus

January 20, 2022

THE WALL STREET JOURNAL THE NEW YORKER

“The Medical Miracle of a

“The Next Pig Thing in Pig’s Heart in a Human

Medicine”
BO’U)‘"
I
Sally Satel Rivka Galchen

February 9, 2022 February 21, 2022

£ 2022 Tonix Pharmaceuticals Hokling

THE WALL STREET JOURNAL

“The Patient Who Received
a Pig Heart Dies Two
Months After Transplant”

Allison Prang

March 9, 2022
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a-CD40L Beyond Transplantation: Autoimmu

nity

= Autoimmune diseases are also characterized by immune system activity that attacks

“self,” which can damage various parts of the body'#

+ First-generation anti-CD40L Abs showed evidence of efficacy in autoimmunity before trials

were halted due to thromboembolic events?

Mot an exhaustive list of all autoimemne

disansmes 0F organ systams afecind by I Autoimmune Disease Targets.l'z'*

aulnimmune dizease

OO0 O ©C

Joints and Spine Skin Nervous System
« Ankylosing spondylitis + Psoriasis = Guillain-Barre syndrome
- Rheumatoid arthritis « Multiple sclerosis

'LiF, et al. Front Phammacal, 20178480,
TWaaMD, Acta e ch 3, J030. Bitpe:iwww welrnd omia-to-g-guidesiatcimmune-disessss
ITocolan A et &l Lig 20152410 10451055,

21 2022 Tanix Pharmaceuticals Holding Carp

Vasculature Bowel
« Vasculitis « Ulcerative colitis
« TP « Crohn's disease

FHARMACEUTICALS




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 mare efficacious molecule than previous
anti-CD40L mAbs

* Intellectual property is in place {(composition of matter) f
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« Manufacturing (CMC) is in progress

Key milestones:
k Pre-IND meeting (FDA) 3Q 2022; Phase 1 2H 2022 |
b" Autoimmune disorders — Planning INDs

'i'(l)NIX

FHARMACEUTICALS
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Development and Regulatory Strategy

+ 1%t Indication — Kidney allotransplantation (human to human)

— Replacement for nephrotoxic CNI's {calcineurin inhibitors, e.g. Prograf@ (tacrolimus)!, Neoral® {cyclosporin)?

— Similar development path to the successful development of BMS’s Mulojix® (belatacept)®, CTLA-4/lg biclogic
Clinical development may combine with Nulojix or Rapamune® (rapamycin/sirolimus)*

+ 2rd |ndication — Heart or kidney xenotransplant (pig to human)
— CD40L:CD40 blockade considered essential
— The engineered pig organ is also considerad a biologic ol

01704LH0d ADOTONNWNI @

3 Indication —Lou Gehrig's Disease, or ALS®
Animal models show strong activity; competitor Eleden (ELDN) is pursuing ALS as primary indication

+ 4 Indication (and beyond) — Autoimmune disease (e.g., Systemic Lupus Erythematosus, Rheumatoid
Arthritis, Progressive Systemic Sclerosis)
— These indications require large studies; SLE and RA would represent very large target markets

TONIX

L
Sfnmpotrapiic Lalersl Sdarcsis FHARMACEUTICALS
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TNFa Superfamily Members are Targeted by mAbs

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

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

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

TNFa antagonist receptor fusion protein
+ etanercept (Enbrel®)

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

+ denosumab (Prolia® or Xgeva®)

=
=
=
=
Q
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o
@
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o

No mAb against CD40L has been licensed anywhere in the world

Covey, LR o al. ol
Remicade® and Smponi
nadervarks of Amgan

31:471-484. 1994, PMIO: TE14269.
demarks of Jarmssan; Humira® is a trademark of Abb\ie: Cmzia®is a tademark of UCE: Enbeef™ i a irademeark of Amgen: and Prolia® and Xgeva® are T (1) N Ix
FHARMACEUTICALS
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Recent mAb Transactions

2020
September

2021 2022
October January March

P2 W2y A2 1 D

Immunomedics acquired
by Gilead for $2181

+ TRODELVY™ (sacituzum
ab govitecan-nzly) = an
anti-Trop-2 anlibody-drug
conjugate (ADC)
approved far tripke-
negative Breast cancer

'Gilead. Septemiper 13, 2030, Accessed June 3, 2021, hips:Farww. gllead cominews-and-presspress-roomipress-releases 20000l kead- sclences-to-acquire-immunamedics
2Jabrraon & Jahvraon. Otober 1, 2020, Accessed June 3, 2021, hiipsbwee.jnj comjatvmon-jchrson-complstss-acquisition-ol-mamea- phamace ulisals-ine

Fabruany 1, 2021, Accasesd Juna 3, 2021, s e, BUsines swine, comirewsmem,
lopment-Fipeline-and-Grow-Fare:Disease-Medicne-Portinhe
‘BieSpace. March 20, 2022, Accessed March 29, 2002 hitps: (fwww bicsnace comfanticeisanali-o

Busingss Wi
Expand:Devel

Momenta acquired by
Johnson & Johnson for
$6.56°

= Mipozalimat (M261) is 2
clinically vahdated anti-
FcRn antiody with a rare
pediatric disesse
designation from the LIS
FO#

J&J called nipocalimat “a
pipaling in a product”

Kymab acquired by Sanofi for §1,18%

= |z &noant-Ouweadl for the treatment of
atoimmune disexse

y

Viela Bio acguired by Horizen for $387

= LPLIZMA® [inebilizumab-cdan) is an
antl-C018 (B-call-deplsting) anbioady
approved for the treatment of
newcmyelils optea spectrum disorder
[MMOSDY, which is a rare and sewera

A auloimmune disease

VIB4820 anli-C040L is Viela's second
prograrm

Sanofi and IGM Bicsciences
announce collabaration deal that
could surpass §687

= The bwo cofmpanies will pariner
on immunoglobulin M {Ighl)
anlibady agonisls against thee
cancer targats and thres
irnmmunsiog yinfammalion largels

01704LH0d ADOTONNWNI
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Monoclonal Antibodies (mAbs) Represent 4 of Top 10 Products by
2021 Sales

« Qwer 100 mAbs have been approved by the US FDA, and significant growth potential remains’

= Global mAb market is projected to grow from S1798 in 2021 to $452B in 2028 at a CAGR of 14,1%2

TOP 10 DRUGS BY GLOBAL SALES IM 2021

=
=
=
=
Q
'
o
@
-
0
o]
A
-
m
o]
=
o

1. Camirnaty
2. Humira anti-TNFa mAb $20.7 B*
3. Spikevax
4. Keytruda  anti-PD-1 mAb §17.2 B®
5. Revlimid
6. Eliquis
7. Stelara anti-IL12/23 $9.1 B®
B_Biktarwy
9. Eylea anti-VEGF $5.8 B .
i e VA T B0 T S T N DU 5 Tou e rede fulpea r 2021 A nancialre sk
“hitpes nesws. bma. somingesisarpaate-tnancal 122 insickd yar-Squhit-Repa - nerth-Quartee-and-Pal-Yaar-Fnancal-Rae e
10 |ITIbI'LWiUEI for-d32 idefusll aspx
§ e, bm s.cominews corporate-Tnanclal 2022 Brisiol-Myers- Squbb- Repars-Fourth-Quaries-and-Fulk- fearFinancial-Resulks
for- B0V idetapt anpx
Mullard A May 5. 2021, Accessed February 24, F0Z2. [hWips:Nwasy, ralure comiaric beedd 157 3021 -00078-T) S i o i i s, i S JOEE e ol 202 s s
FFrarbess Elusanescs nuightss. Aegusd 2001 Accreand Frtnery 34, 20032 P SR AL . b 0oL NS T ) - P 5108 | S -5 S - oL P S-S L L - 08 B 2112
(g O T S B S VS CONAATION £ oo il By o oyt 3- 1027 34 k] . TEGETAmn =ja; o ok o 1-4rancal
nHpe (528 gdGIn com/TE 5 TG0 Mlesidoc_iinancials Z021 4G e 2021 PFE-Eami nge-Reieass. paf Fhipaciniras abisve renth-cpa aertar-2 001 - Fruen sial-
g (e skt Bt 207 T-inanc s-maits. tm r\’:s-ulsh'.mt-.'x:al:éumﬁ-zz:imtm-m:{bcnm!{ztm-c'uﬁ*ﬂhvv:lmmn'.S:EMDmln-"'.\'.ECNNx xm

Fiiga (20 gdedn com T 4R BRI TR sidec_newsibladema-Aapans-Footh-Ouaner-and-Fiscal- Year-203-Financial- - 124 5jon% S0an 2ioperaiinca Mot ass,
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TNX-1700*: Gastric and Colorectal cancers
Stabilized Recombinant Trefoil Factor 2 (rTFF2)

POTENTIAL NEW CANCER TREATMENT DEVELOPMENT PROGRAM

+ THNX-1700 (fTFF2) has effects on cancer by altering the

T i i .
SMOTINAETD DORTanmott: Market Entry: Gastric and colorectal cancers

+ Mechanism of aclion: suppresses myeloid-derived
suppressor cells and activates anti-cancer CD8+ T calls
; Status: Preclinical
+ Polential synergy with anti-PD-1 or anti-PD-L1 monoecional
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 mica.

Next Steps: Animal studies ongoing

LICENSED FROM COLUMBIA UNIVERSITY

+ Davaloping in partnarship under sponsored research
agreament

*Th-1700 15 in tha pre-IND stane of devalopmant and has not
Patents Filed bean aparaved far any indication
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PHARMACEUTICALS

INFECTIOUS
DISEASE: KEY

CANDIDATES

Pharmacauticats Hokling Carp

Control of smallpox, measles, mumps, rubella, chickenpox and other viral conditions
Prevent forward transmission

Effective in eliciting durable or long-term immunity

Economical to manufacture at scale
— Low dose because replication amplifies dose in vivo
— Single shot administration

Standard refrigeration required for shipping and storage

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

TONIX

FHARMACEUTICALS
2022 Tanix Pharmacauticats Hokding Carp

017041404 353510 SNOILIIANI




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 support

tion of ! |
o e b Status: Preclinical, Pre-IND

ANIMAL TESTING OF TNX-801 WITH

SOUTHERN RESEARCH INSTITUTE MNext Steps: Developing GMF
+ Non-human primate monkeypox challenge testing: manufacturing for TNX-801; initiate
positive data reported in 1Q 2020¢ Phase 1 Trial, 2H 2023

017041404d 3SYS1a SNOILIIANI

DEVELOPED IN COLLABORATION WITH
UNIVERSITY OF ALEERTA

+ Proprietary synthetic biology approach and vector

system
“THE-B01 is in the pre-IND stage of deselopment and has nat
Patents Filed esars appraved for any indicesan. -
Troyom RS, e al Cormtruction of an irdsctious horsepos. wirus vaccing from chemicaly syntheszed GRS fragmems. PLeS Ons. 2018 Jan 1907501 pel 188453, T (b Ix
TMoyee, RS, 1Al Synihals Chimans Hamsap vins [HHPEV ian Prclaits il A Mk " Pragedted a2 & posler ab the Amanican Socialy of Mcrobiakay BioThests
Ganference - January 28, 2020, Adington, WA, (haps:foamen netitoninphar 105E S THILEMEE04tCla ] d58a 1 21.pdh) N e

212022 Tanix Pharmaceuticals Halding Carp

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
— No need for blood draws or
complex laboratory studies
— No other functional T cell
assay is approved or in clinical
use for vaccination

017041404 353510 SNOILIIANI

Intradermal vaccination’

“Example of major culanecus reaction, or “take,” resulling from a replication-conmpetent live-wirus vaccne with intradermal delivery, indicating successful vacsination®=

-

"Fudginit WA, ef al, Gl lfact OV, 20033725 241-250. T (b Ix
ICenters for Dseas= Conrel and Prevention. Accessad Apeil 18, 20200 hitps:(philcds gowrCetails. aso Ppid=32 76
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Live Virus Recombinant Pox Vaccine (RPV)
Platform Profile

' POTENTIALLY LONGER DURABILITY DUE TO POX-ENGINEERED ARCHITECTURE

+ Live virus vaccines present unique “danger signals” resulting in strong immune
response

PROGRAMMAELE VECTOR DESIGN FOR USE IN DIFFERENT DISEASE MODELS
+ Large capacity for expressing inserted genes

+ Wide range of clinical applications: pandemic, biodefense, infectious disease,
smallpox, oncology

017041404d 3SYS1a SNOILIIANI

VIRUS-BASED SCIENCE IS WELL ESTABLISHED

+ Streamlined development

+ Ability to vertically integrate development and manufacturing i
+ Multi-dose packaging, standard cold-chain products T d') IX

FHARMACEUTICALS
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Live Virus Vaccine Platform: Recombinant Pox Vaccine (RPV)
Technology for Emerging Infectious Diseases and Oncolytics

+ COVID-19

o » Biodefense

Vaccinia Horsepox

*  Future Pandemics

017041404 353510 SNOILIIANI

—» Infectious Disease

* Oncology
RPV VECTOR BELIEVED SIMILAR TO EDWARD JENNER'S VACCINE!-

"Shrick, LM Engl J Med 2017, F77.1481-1482, DO 101 056MNE M TOTEOD
“Esparza, J. Vaccing, 2020 Jun 13; 381307 4773477 dat 101016 vaccing. Z020.05.037
*Brinkmann, A Gencme Bisl 20200 27 288 del: 10.11060513059-020-002000
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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 months 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.2?
Omicron has out-competed the ariginal Wuhan strain, which has become rare
—  Omicron substantially evades antibody immunity to earlier variants, but is recognized by T cell
immunity to earlier variants from vaccination or prior COVID?
MNext generation vaceines are focusing on Omicron and its potential successor, BA.2

017041404d 3SYS1a SNOILIIANI

orme first siate fo neat coronavirus as ‘endemc’ risk.” Washimgior Fost Feb 10, 2022,
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COVID-19: The Missing Pieces

+ Vaccines: early vaccines slowed pandemic, but are showing limitations
— Short tarm protection — requirement for boosters with mRNA 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 2™ cohort?

+ Anti-SARS-CoV-2 monoclonal antibodies: increasing adoption; concern about variants
Of the original ELA mAbs, anly VirlGSK's XEVURDY® (sotrovimab) was considered active against
the omicron variant 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 mederate
CcoviD*

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

017041404 353510 SNOILIIANI

'RARLOWID™ [nimmairalvi phes rilenaviy
erci Says Is Cowd Pil |s Less Efisctive in a Final Analysis - Tre Mew Yok Times (mytimes com)
Feennan, £ Ervpeeds, March 25 200Z LIS hadls ute of GS KM morockedd in B states as FOR says il Gl defeal new Dmaion subvarisrd. soddte, comius-ho ki-ue-olg gesirmonacionakr-§-

shabos-as-tda-says-f-cant-deleal-rew-omicran-subvariant! T (1) Ix
“Redfeid P and Sisgel 5. A test o detemmine COWID memurity could reshape US pelicy.” Tres Bl Feb 17, 2022: (hepa:ithehil.comiopimiontheathcare 554532 a - tast-be-detsmins . covid -immunity-
ndddreeape-UE DRy Tl FHARMACEUTICALS
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COVID-19 Vaccines: Where We Are Today

Durability of protection
mRMNA vaccinated people lose protection, starting at 4-6 months!
— High rates of "breakthrough” COVID during Delta and Omicron waves
— Booster vaccinations with mRMNA vaccines recommended at 4-6 months

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

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

017041404d 3SYS1a SNOILIIANI

No 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 effectivenass for future variants

TONIX
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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 Omicron waves

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

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

2. Subunit = NovaVax submitted EUA; SanofifGSK have announced data showing protection from
hospitalization and death

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

017041404 353510 SNOILIIANI

Live Virus Vaccines

- Merck was developing two programs: VSV and Measles, but they were not included in OWS and
were abandoned in January 20213

ICOMIRNATY i the brand name for the Pfizer-BlaNTech COVIDAAS vaocine
2hiHps s i gt - averfaipreis-announcemenlsicororeing-cavid- 15 upd ol e-fda-takes kg chor-anpy ng-second-covid-1 B-vacing 1
Intipsdwewen, mack commewsimanck-discenlinues-dewlopment-of-sars-cov-2-covid-15-wacsine-candidaies-continuas-davaiopment-al-we-irvasigatisnal-iharapaudic-candidatas”
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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 ancodes spike protein from SARS-
CoV-2, Wuhan strain Market Entry: COVID-19 Vaccine

+ Planned new versions TNX-1840 and TNX-1850 encode
spike protein from SARS-Co\V-2, omicron and BA.2 strains, . . 4
respectively’ Additional Indications: Future Pandemie;

Infectious Disease, Smallpox, Cancer
AMIMAL TESTING OF TNX-1800 WITH SOUTHERN
RESEARCH INSTITUTE
+ Non-human primate immune response: positive results
reported in 4Q 2020
+  Non-human primate CoV-2 challenge testing: positive data Mext Steps: Developing TNX-1840 (omicron)
reparted in 1Q 2021 and TNX-1850 (BA.2) versions,; initiate Phase
1 Trial, 2H 2023

Status: Preclinical

017041404d 3SYS1a SNOILIIANI

DEVELOPED IN COLLABORATION WITH UNIVERSITY
OF ALBERTA

+ Proprietary synthetic biclogy approach and vector system

“TRK-1840 and TMX-1850 are in the pre-IND slage af
Patents Filed dewelapment and has not baen approved far ary indication. -

"Brennan, Z. Endpoinls March 2, 2022 {hitps:¥endpls. o OmicTen-yanant-s-g for the=workd-but-bad-news-for-covd related-gdincalnals’) T (b Ix
FHARMACEUTICALS
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Live Virus Platform: What Makes TNX-1840 and TNX-1850 Different
from mRNA Vaccines

Z

=

m

Q

CRITERIA mRNA VACCINES TNX-1840/TNX-1850 o

=

Mumber of shots Two One g

Duration & months Years / decades .

=

Boosters Recommendad Likely not required %

Protection from variants Decreased Expected g

Tl . . A

Forward transmission Unknown for variants Likely prevents =|

Biomarker None ‘Yes — “Take" E

Manufacturing Complex Conventional 2
Glass-sparing packaging Mo Yes

Shipping and storage Cold chain Standard refrigeration

Protection from smallpox Mo Yes

* Characterizafions of TNX-T840 and 1850 shown in fable represent expecialions.
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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 been shown to be an effective antigen delivery
vector in humans, nolably well tolerated in infants and Market Entry: COVID-19 Vaccine
children

« Nector is well suited for mucosal immunization using a nasal o o ’
atomizer, bul it can also be delivered parenterally Additional Indications: Future Pandemic;
Infectious Diseases
ANIMAL TESTING OF TNX-2300 ONGOING

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

+ Non-human primate CoV-2 challenge testing: positive data

017041404d 3SYS1a SNOILIIANI

reported in 1Q 2021 Mext 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 anligen, to
STATE UNIVERSITY (KSU) stimulate T cell immunity.

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

*THX-2300 is in e pre-IND slage of developmenl and has nal
Dafa = Fila | 4 Iz
"‘{:-]’G‘TGQJ r-'lr};-ﬁ | been approed far any indication,

L

7 (241: 11626-11835, *Warron R i al J Il Dis (1995} 171: 1107-14; *Karron RA T(l) 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-19, 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 15, 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 square feet, under canstruction, planned BSL-2

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

017041404 353510 SNOILIIANI

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
OSTP2

= 100 days to human ftrials
* Technologies that do not require sterile injection

+ TNX-801/-1840/-1850 (live virus RPV) platform addresses OSTP
requirements’-2

QOur 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

21 [hips: e, whileheuse Qoviwe-camentunicass 202 UTSAmen can.
2021 {hitpsfeww. whilehouss. govbrsdng roomisiatemenis-releases 202

eic-Frepamndnass-Transfomng-Our-Capati ities-Finak-For- Wk, pdl)
difact-shest-biden-adminsirabion-torans fommrcapabi e s-for-pandemc-preparednes |

£ 2022 Tonix
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Small Molecule COVID-19 Therapeutics

The only COVID-19 antiviral that is FDA approved is Remdesivir/Veklury®
— Gilead - Intravenaus (i.v.) medicine
— FDA approved 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) - aral protease C3L inhibitor - Emergency Use
Authorization (EUA)
- Merck/Ridgeback — Lagevrio® {maolnupiravir,) — oral polymerase inhibitor - ELIA?

Concerns about antiviral efficacy
— \eklury resistance reported?®
— Lagevrio efficacy was not repeated in second cohort of Phase 3 trial?

"o Heaith Qrganizaban (2020). Therpewics and COWEL T8 Avng quidsing, & dul 2027 (Rapart). (hitp:Mapps who inbinishancler] BEEEA42360)

Thitps:yaledaiyrews eomiblag 20210 202 val e cerliss-dentif-remdesrisresistans-r-mrunscom proeised-covid- 19-paliern)

S MRS, LU TR - AN NUNCES-3 U P P ly-R0Teamant-wih-u.5-gour miment-ar-mainupinasi-an-nurssgatianak-aral-antiviral-candidae.for- treamens-al-mikdp-moder aie-covd-13
fwvo T sk comUnEwsimerck-annaunces-supply-agreement-withru-s-govsmment-far-molnupiayir-an-neesigationak-oral-anthiral-candidate-forreatment-ofmikd-lo-moderale-coid- 19
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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

use of remdesivir Additional Indications: MERS, Ebola, Lassa, §

Oncalogy
Potential monotherapy antivirall2
+  B5 limes mare potent than remdesivir in inhibiting SARS-Co'V-
2 as demonstrated in cell culture infectivity studies (dose to
achiava ICyy)

Status: Preclinical

Potential combination therapy with remdesivir'- Next Steps: 20 2022 Infiate ATIHERSISEEE

»  THX-3500 antiviral effect is additive when combinad with
remdesivir and reduces the amount of each drug necessary
for an 1C,,

* Combination therapies for other viruses have reduced the
emergence of drug resistant viral strains

017041404d 3SYS1a SNOILIIANI

MERS = Midrle East Respiratory Synidrome;
MIH = Mational Inaftules of Heallh; PE = pharmacokinelics.

*THRX-3500 is in the pre-ND stape of developmant and has not been approved
Patents Filed T @ny indication., i

'Bennetl RP of al Winsses. 200001301 052, dol: 10.338001 3010052 T @ N Ix

2Gmnnett, RP st al O desight. 2027 in press previes {10,117 2. imsight.153165)
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Monoclonal Antibody COVID-19 Therapeutics

Monoclonal antibodies (mAbs) (EUA) — 3 with US Emergency Use Authorization’
WVirfGSK - XEVURDY® (sotrovimab)! — OMLY mAb that was active against omicron, but now withdrawn fram
distribution in 8 states because of insufficient activity against BA_ 22

~ Lilly - bebtelovimab — EUA for treatment of mild or moderate COVID?
— AstraZenaca — Evusheld (Tixagevimab/cilgavimab) — EUA for long term prophylais

New mAbs under development“
AstraZeneca - AZD7442 — EUA request submitted®
—  Brii Blosciences — BRII-196 and BRII-198%
- Adagio Therapeutics — ADG207
- Many other companies?

Concerns about efficacy of mAbs against new variants
—  Regeneron/Genentech - REGEN-COVE Casirvimabimdevimah
= EUA revised Jan ‘22 to suscephible vanants — unfikely to be effective against omicron
—  Eli Lily/AbCellera — Bamlanivimabletesevimab
= EUA revised Jan '22 o suscepfible variants — unlikely to be effective against omicron
VifGSK = XEVURDY® (sotrovimab)! - — unlikely fo be effective against BA. 22
Delta and Omicren variants have many changes in the spike protein, which is the target of current mAbs
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TNX-3600*: COVID-19 Therapeutics

Fully Human Monoclonal Antibody Platform

PROFILE
Collaboration with Columbia University

Human menoclenal antibodies (mAbs) generated
from COVID-19 convalescent patients

Potential monotherapies
= Plan to seek indication similar to current EUA therapeutic
mAbs for treating individuals with mild-to-moderate COVID-
18 who are at high risk for progression to severe disease

Potential combination therapy with other antibodies
+  Combination therapies for ather anti-CoV-2 manoclanal
antibodies are believed to have reduced the emergence of
drug resistant viral strains
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patients with risk factors for poor outcome
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ELOPMENT PROGRAM
et Entry: COVID-19 Therapeutic

ditional Indications: Symptomatic COMID iR

Status: Preclinical ,.
MNext Steps: Study inhibition of SARS Co\-2
variants in tissue culture; 2Q 2022 Initiate
Animal Studies

017041404d 3SYS1a SNOILIIANI
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TNX-3700*: COVID-19 Vaccine

Zinc Nanoparticle (ZNP) Formulation for mRNA Vaccines

PROFILE
Collaboration with Kansas State University

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

Potential improved stability
*+ Plan to seek initial indications as booster, similar to the
current EUA and FDA approved mRNA 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

Patents Filed
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DEV

Market Entry: Booster for COVID-
19 Vaccines

Ad

vaccine for naive individuals

Status: Preclinical

.', *THX-3T00 s inthe pre-IND stage of development and has nat baen

ELOPMENT PROGRAM

ditional Indications: COVID-19

MNext Steps: Research at K-State an Co
2 spike based vaccine in tissue culture
and animals; 2Q 2022 Initiate Animal
Studies
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FUTURE OUTLOOK

Key Development Partners

COLUMEBIA

LIMIVERSITY
@ MEDMCAL SCHOO

TNX-1500: ALLOGRAFT REJECTION

4 G UNIVERSITE
ESTANFORD " DE GENEVE

URITERAITY

TNX-1300: COCAINE INTOXICATION
THX-1700: GASTRIC AND COLORECTAL CANCERS

TNX-3600: MONCCLONAL ANTIBODIES
FOR COVID-18 TREATMENT

[Gi] YNIVERSITY OF

7 ALBERTA

e
TNX-1900: MIGRAINE & OTHER INDICATIONS
TNX-801: SMALLPOX AND MONKEYPOX VACCINE

THX-1840 and TNX-1850: COVID-18 VACCINES

o msermimmEy |CHU (Aix Marseille KANSAS STATE

UNIVERSITY

universite
TNX-3700: COVID-19 VACCINE (ZINC NANMOPARTICLE
TNX-2900: PRADER-WILLI SYNDROME mRNA TECHNOLOGY)
TNX-2300: BOVINE PARAINFLUEZNA VIRUS
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Milestones:
Recently Completed and Upcoming*

Hﬁsl Quarter 2021 Non-human primate positive efficacy data from TNX-1800 in COVID-12 medels reported
&5t Quarter 2022 Topline data from Phase 3 F306/RALLY study of TNX-102 5L for the management of fibromyalgia
i’z"d Quarter 2022 Phase 3 FI0T/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
0 37 Quarter 2022 Phase 2 study start of TNX-102 SL for the treatment of Long COVID

O 3™ Quarter 2022 Phase 2 study start of TNX-102 5L for the treatment of PTSD in Kenya

0 20 Half 2022 Phase 2 study start of TNX-1900 for the treatment of migraine

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

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

TONIX
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Management Team

Seth Lederman, MD TARGENT™ EFusilev  velg
Co-Founder, CEO & Chairman W i

Gregory Su"ivan; MD CoLumBIA Umvnnsm'r New York State
Chief Medical Officer = Department of Psychiatry Psychiatric Institute

Bradley Saenger, CPA : A J i 9
Chief Financial Officer cShire  veiftex pwe

Je;sica Mqrris i B R American
Chief Operating Officer EETI T fCapita
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