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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.

Item 9.01 Financial Statements and Exhibits.
(d) Exhibit
No. Description.
99.01 Corporate Presentation by the Company for March 2022
104 Cover Page Interactive Data File (embedded within the Inline XBRL document)
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CAUTIONARY NOTE ON FORWARD-LOOKING STATEMENTS

Certain staternents in this presentation regarding strategic plans, expectations and objectives for future operations
or results are "forward-looking statements™ as defined by the Private Securities Litigation Reform Act of 1995,
These statements may be identified by the use of forward-looking words such as “anticipate,” "believe,” “forecast,”
“estimate” and “intand,” amang athers. Thase forward-locking statemants are based on Tonix's current expectations
and actual results could differ matarially. There are a number of factors that could cause actual events to differ
materially from those indicated by such forward-looking statemants. These factors include, but ara not limited to, the
risks related to failure to obtain FOA clearances or approvals and noncompliancs with FDA regulations; delays and
uncertainties causad by the global COVID-19 pandemic; risks related to the fiming and progress of clinical
develepment of our product candidates; our need for additional financing: uncerainties of patent protection and
liigation; 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,
thera are significant risks in the developmeant, 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 subsaquently
made available by Tanix on ks website or otherwise, Tonix does not underake an Ubllgatu;n o update or revise any
forward-looking statement, except as requirsd by law. Investors should read the risk factors sat forth in the Annual
Feport 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 reports filed with the SEC on or after the date
thereof. All of Tonix's forward-locking statements are expressly gualified by all such risk facters and other cautionary
statements.
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WHAT WE DO

OUR MISSION
ADWVANCING THE SCIENCE AND UNDERSTANDING OF DISEASES
by developing innovative therapies that improve population health
by focusing on unmet needs in patient care

OUR STRATEGY

Using our integrated development engine, we advance innovative

programs across multiple therapeutic areas into the clinic while

maximizing asset potential
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THX=19005 Migraine, Cranicfacial Pain and Binge Eating Disoader® Phasze 2, Targeted 2H 2022 Start?
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emina; loense agresment with Stanford Universiy; IND cleared for the prevenbion of migraine indicatcn; Flanned Bings Eating Disorder shudy s expected (o be inwesbigator inffated.
sigaigr-iniiaied IND has bean compheted i tha LS, using THX-1800; Phasa 2 for the prevanten of migraine Feadacha eepacted 1o siar 2H 2022
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AOHD = abtention-deficit yperacisty dsorder, FI = fiomyakga; IND = insesigational new drug; FASC = post-acule sequelae of SONI0-15; PTSD = postaumatic siress dsorder.
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TNX-102 SL*: FIBROMYALGIA
CYCLOBENZAPRINE PROTECTIC®*SUBLINGUAL TABLETS

o

=

w

PROFILE DEVELOPMENT PROGRAM P

b

A unique formulation of cyclobenzaprine Market Entry: Fibromyalgia =]

designed to optimize delivery and absorption e

i i i Additional Indications: PTSD, Agitation 5

Innovative and proprietary PROTECTIC® Rapid in Alzheimer’s, Alcohol Use Disordger. 2
drug exposure following nighttime Long COVID

administration

Status: One Positive Phase 3 study
RELIEF Completed

Second Phase 3 study RALLY

+ Lower daytime exposure

«  Avoids first-pass metabolism

- Reduces risk of pharmacological missed primary endpoint
interference from major metabolite
Clinical trial program designed to examine Next Steps: Confirmatory Phase 3 study
treatment of core Fibromyalgia symptoms RESILIENT (F307) planned for 1H 2022
start -

Fatents Issued
“TH-102 L has not been approved for any indacation.

1 202 Tanix Fharmaceulicals Halding Cerp
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TNX-102 SL: FIBROMYALGIA
PROGRAM UPDATE

Phase 3 Study, RALLY (F306)

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

0I704140d SN2

+ 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

P Phase 3 Study, RESILIENT (F307)
+ Anticipated start in 1H 2022

+ Projecting adverse event related discontinuations to decrease towards rates in RALLY and
PTSD Studies

TONIX
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TNX-102 SL: RALLY STUDY
INCREASED ADVERSE EVENT-RELATED DISCONTINUATIONS

Increases in AE-Related discontinuations in RALLY study compared with RELIEF study in
both placebo and TNX-102 SL groups

RALLY (F308)

RELIEF (F304) | RALLY (F306) | RELIEF (F304)

Placebe THX-102 SL
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=]
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M
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=
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Patiants with at least one TEAE leading

- 6.2% 3.5% 15.2% 3.5%
to early discontinuation

Ratio of patients with at least one TEAE
Izading to early discontinuation in F308 1.77 1,749
to F304 (FI0B/FI04)

TEAE = frealment-amergen! adverse everl

Adverse events in RALLY
. * TWNX-102 SL 5.6 mg was well lolerated.

= Among participants randomized te drug and placebo groups, 73.8% and 81.4%, respectively, completed the 14-week dosing pericd.

= Asexpected, based on prior TNX-102 5L studies, oral adminisiration site reactions were higher in the drug freatment group, including -
rates of tanguedmeuth numbness, painfdiscomfort of tangue/meuth, and product taste aknomal {typically a transient bitter afteriaste)

= Tongua/mouth numbness or tingling and preduct afiertaste were local effects nearly always temporally related to dose administration and
transiently expressed (<60 minutes) in most cccurrences.

*  Adverse events resulted in premature study discontinuation in TNX-102 SL and placebo groups at rates of 15.2% and §.2%, respectively

«  Appraximately 5% of adverse evants in both the drug freatment and placabo groups were rated as mild or moderata. T d) N I)(

FHARMACEUTIGALS
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TNX-102 SL: RALLY STUDY
IMPACT OF MISSING DATA ON P-VALUES IN RALLY

(2]
&
Since 2010, FDA has generally required RALLY |F306] 3
that “missing data” be accounted for by "';"";""*"“‘ | ’!‘";""‘“ 2
H +H Endpirts LMD (SE p-vales L5MD (SE p-value p
usmg.a St_at'snca]_ method called Pain by Diary -0.2 (0.18) 0.115" 04 (016 | 0014 3
“multiple imputation™ or MI FIGR Symptom domaln 2852 | 02 | 34015 | 030 (i
= Ml data approach can attenuate p-values in FHR Famncelnn domnan O4(148) | 07a7 | 1.6 (4618 SUEEEE o
the setting of missing data PROMIS Sleep Disturbance | -ZA(DS0) | 0.004 | -33(073) | <0001
PROMIS Fatigue 207 | ol | 20073 | 0007
Sleep Quality by Disry 03026 | oo0sd | 04016 | 0.008
RALLY (F306) results without Mi RELIFF B3]
it MRN8 MMRM®*
treatment for missing data are i TR T AT T e
comparable to prior positive RELIEF Pain by Diary 0A(01E | 0.00° | 0.5(0.6) | 0.0
(F304) study FICR Symptom domain 4360 | 0007 | 66N | =000
» Efficacy results in the table without M| are FIQR Function domain -4 (163 o009 5.2(L63) | 0001
- = PROMIS Sloop Dlsturbance | -28(082) | <hom | 23(082) | <0001
labelled “MMRM PROMIS Eatigue as(0TE) | oois | 21y | oser
Sleep Quality by Dlary -0 (0.17) {001 0.7 (0.17) <1011
= . FRCIR = Fibircmaligia npact Cuesti ire- Mayred: LMD = lagil dilferance
MI missing data treatment Ioetwesn TNAC102 SL . plcebel; MR = ik odel repested messies; M =
aﬂeﬂuated p-\'alues in RALLY multiple imputation; PACMIS = Pabent-Reported Outcomes Messerement Informetion
+ Atthe current time, we expect MI i —
will be part of the statistical anawsis **WMAR withaut M1 was 2 pre-specfied anabyis
5 * Prim, I adpiint; chasge fr Lasaling in the wsk| T of daity digs i
for the RESILIENT ftrial smlr\lr'n:m::;:‘rmrn“gs::;esmrcsm e -~ : I”‘“%d) Ix
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LS Mean Change from Bascline (SE) in NRS Pain Score

TNX-102 SL: COMPARISON OF RALLY & RELIEF RESULTS
WEEKLY PAIN MEASURED BY DAILY DIARY

Primary Efficacy: Mean change from Baseline in Weekly Diary Pain Scores - MMRM with M1

RALLY (F306) RELIEF (F304)

0I7104140d SN2
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TNX-102 SL: COMPARISON OF RALLY & RELIEF RESULTS
CONTINUOUS RESPONDER ANALYSES

Percent of Total Subjects in Group

RALLY (F306) RELIEF (F304)

. o

—— Placebo  =e——=TNX-102 SL w Placebo == TNX-102 SL

O1704L¥0d SN

Percent of Total Subjects in Group
u

'
0% =10%  =20%  =20% =40%  =50%  :60% =7O0% =B0%  =00% =2100% 20%  =10% 220% 230% =40% =50% =60% =70% =80%  =00% 2100%
Percentage Reduction in Pain Percent Reduction in Pain

Continuous responder analysis graph represents the proportion of responders over an entire range of response cut-off points

For ple, = 30% impro' it in pain is considered clinically meaningful in pain studies

Looking at that vertical line at ==30% and visualizing a horizontal line to the y-axis tells you the proportion of each arm that achieved that T d) Ix
level of pain improvement or betier
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TNX-102 SL: FIBROMYALGIA
PROGRAM UPDATE

Phase 3 Study, RESILIENT (F307)
+ Anticipated start in 1H 2022

« Projecting adverse event related discontinuations to decrease towards rates in RALLY and
PTSD Studies
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=
(=]

Similar to RALLY, RESILIENT will compare TNX-102 SL 5.6 mg and placebo
+ Parallel design, double-blind, randomized placebo-controlled study

« Primary endpoint is pain at week 14 analyzed by MMRM with MI

+ AllU.S. sites

TONIX
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TNX-102 SL*: LONG COVID (PASC)
CYCLOBENZAPRINE PROTECTIC®*SUBLINGUAL TABLETS

(2}
&
PROFILE DEVELOPMENT PROGRAM P
a
Long COVID or Post-acute Sequelae of COVID-19 Market Entry: Long COVID (PASC) =
(PASCY) =
= Symptoms can include fatigue, sleep disorders, pain, fevers, Status: Clinical - pre-IND;_FDA_ minutes o
shortness of breath, cognitive impairment described as "brain from pre-IND meeting received in Q3
fog”, gastrointestinal symptoms, anxiety, and depression? 2021

= Can persist for months and can range in severity from mild to
incap;:;cit:al'lng i 4 ; Next Steps: Start Phase 2 study for treatmg

i : subset of Long COVID patients whose
« Oceurs in 30% of recoverad COVID-19 patients symptoms overlap with fikramyalgia in 1H 2022
= Typically associated with moderate or severe COVID-18,
Long COVID can eccur 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.?

STHE-102 2L & in the pra-IND stage of development far Long Cavid
Patents Issued and has not been approved far any indcatan

"Fak. 24, 2021 - While House COVID-12 Resporse Team press briedng; Feb 25, 20\‘1 u-olcybr:rln:m the Warld Heakh Qrganzaiion on kong COVID 1
INulomrgion, Ani. ot al. “Post-acute COVID-12 spmdmme.” Mers Medidne (2021} 1-

IThe NIH prossion of Titie [l Heak and Human Serices, Diasion M--Coronmins Rc’p:.-\sc
02T, Thes bl e sinpctad oo e o 27 Decerrier D0E0, bacoming Publs Liw 116260 & 2

Rele Supplemental Spproprations Act, 2021, of HR. 133, The Consolidated Appropriaions At of
2 Tanix Fharmacsuticals I'Odl'i._‘. corp
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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 physiologic effects of cocaine
Drops plasma exposure by 90% in 2 minutes

Patents Issued “TMX-1300 has not bean spproved Tor any indication

L 27115
o Cvugs. 200320177186
o M Raso, 201416 36,

"Havakuk O el 8l J Am
IPrilps Kot al am g G
IMezsitg AM ot al,

ED = emergency denariment 1 202 Tanix Fharmaceulicals Halding Cerp

DEVELOPMENT PROGRAM

Market Entry: Cocaine Intoxication

0I7104140d SN2

Additional Indications: Cocaine Overdose

Status: Phase 2 Open Label

Next Steps: 1H 2022 Initiate Trial

FDA Breakthrough Therapy Designaﬁan.

TONIX
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TNX-1900*: MIGRAINE

INTRANASAL POTENTIATED OXYTOCIN (OT) WITH MAGNESIUM

PROFILE

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

+ Movel non-CGRP antagonist approach to treatment

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

One billion individuals worldwide suffer from
migraines

Patents [ssued

44, Phase 7 nal under an invassgalariniated IND has been comphetad in tha LS. using THX-19:

2 Tanix Fharmaceuticals Halding Gorp

DEVELOPMENT PROGRAM

Market Entry: Chronic Migraine

OINod4140d SN2

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

Status: Clinical — IND cleared for W
prevention of migraine headache?

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

STRE-1 500 kas ned been apgroved far any indicalion
CGRP = calcilonin gena-related peptice,

1.4, dot 0. 1042GIET0S 1. FMID; 253060, FRCID: mc113513d)
s ool g 10 I sa1 SEd -4 T 254
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TNX-2900*: PRADER-WILLI SYNDROME
INTRANASAL POTENTIATED OXYTOCIN (OT) WITH MAGNESIUM

(2]
&
PROFILE DEVELOPMENT PROGRAM 3
X
Prader-Willi Syndrome is the most common Market Entry: Prader-Willi Syndrome =]
genetic cause of life-threatening childhood e
obesity Additional Indications: Rare, Orphan o
* Orphan disease occurring in 1 in 15,000 births Hyperphagia Conditions
Symptoms include lack of suckling as infants,
poor muscle strength, and constant hunger Status: Preclinical, granted orphan
{hyperphagia) drug designation by FDA
= In animal models, OT has improved suckling and
SHEpressetintingen 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; Submit application to the FOA
relative to off-target vasopressin receplors for Fast Track designation

*THX-2B00 s i ke pra-IND stage of devalapment and has nal
Pafeﬂts Issued baen approved fos any indication.

TONIX
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TNX-601 CR*: PSYCHIATRY
TIANEPTINE OXALATE AND NALOXONE

2}
=
[T}
PROFILE DEVELOPMENT PROGRAM P
A novel, oral, controlled release once-daily Market Entry: Major Depressive Disarder ﬁ
tablet f'e]
[
(=]

Additional Indications: PTSD,

Mechanistically different from traditional Neurocognitive Disorder From Corticosteroids

monoaminergic treatments for depression
Indirectly modulates the glutamatergic system AR
* No direct binding to NMDA, AMPA, or

EEEREERRERE Next Steps: Q1 2023 Inifiate Phase 2
Trial
Naloxone added to deter parenteral abuse

Treatment effect of tianeptine in depression is
well-established

“THX-E01 CR is in the pre-MD stage of dovsiopmant and has
Patents Issued ned heen appraved far any indizatian

AP A -3 Ry Sty g AR D EERORIaNIC: Ao, MADISMancEming ceidass inhititars, NMOA=N. mathykO-aapatals T 0 Ix
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KEY CANDIDATES
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TNX-1500 (anti-CD40L mAb): A POTENTIAL TREATMENT FOR ORGAN
TRANSPLANT REJECTION AND 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 helpar function
Pre-IND New molecular entity, biologic

Candidate = US Patient Protection and Affordable Care Act provides 12 years of exclusivity for
biologics

017041 40d ADOTONMWWI -

Patent applications directed to composition of matter
» Expacted patent protection through 2038

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®®

"Huang WV, et al An e, 200G 486115541562
Ipoumpas OT, & &

& Rhaum Z003;48(3 T18-T2T.
Mrammer AC, wtal J

200 11201001 506-1520 1
A¥awad T, et al Mad Moo, 2000521114, T 0 N

IX

TRioparma | et al. Trovapanfation. 204 7T 35480162
FHARMACRUTICALY
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TNX-1500 MARKET OPPORTUNITY

OPPORTUNITY

Organ transplant Kidney Autcimmune Autoei
rejection drugs transplants: Lupus: 1.5 M
24, 000/year/US? patients in US#

=
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=
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[y
=]
(7]
=]
)
(=]
A
—
m
Qo
=
(=]

$4.7 billion’ $5.54 billion® 1.87 billion® $149.4 billion®

kbl marked ag of 2008 (hips dwvew Biospaca comibricklorgan-inansglani-rejection-madicalons-marked-dng-camgani es-feus-on-mpreving-ong-lem-ouncoma-ol-naw-craga’
Si¥ang, Jeffrey H.and Hart, Allyson. Kidney 6 Mossmser 2027; 2011) 15385153
okl market as of ZO20 (RS AW GrancSwEeaAICh CmimausIn-Analys EATnapantatior-market)

“hitpsMverew lupus croresourcesdupus-facts-and-shalistics "
Slobal market as of 2020 [hipsiwwes globanewswire comin pas-miese o202 1021R21 TTE3TNen G ebal- Lupus-Therapaud cs-Markei-ls-Expecied-20-Reach-US0-3-52-Blion-by- 2002

Fiae-fdarkets: himi} 1 Ix
SANtipaed MArke Size by BOES [RHESNWAAK DTS Wil COMT EWS-Ieleas e sl ohal- auts M MUnG.-o Sease- SV et C3-MAarke. 2. B-cponing.o-reach-1 454 on. by 20E5--fsing- T 0
ail-ar-rriarbenl-grovd ot B -during-tha-forscant-period-S0002338 M) FHARHACEUTIGALS
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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 interacts with CD40 on B cells and macrophages
) Mediates T cell helper function+

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

— Activates macrophages and dendritic cells

OIN04LH0d ADOTONNNWI

— Provides T call 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 Igh serum antibodies but no 1gG 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®

— THNFa and RANKL are other family members and are drug targats for approved products

Laderman S, et al J Exp Med 185217540 1060-1100,  *Covey LR, &AL Mol tmnd!, 19843108471 -184
Lpderman &, atal J foexrod, 1992, 148127 3817-3826.  “Ramesh N, et al it 18935 d.
ILsderman S, etal S oveorel. 193415205 21632171, "Caland RE, aial J
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NEXT GENERATION anti-CD40 LIGAND (CD40L) ANTIBODY
TNX-1500*: PREVENTION OF ALLOGRAFT REJECTION

THE CD40-CD40L PATHWAY IS A PIVOTAL IMMUMNE
SYSTEM MODULATOR AND IS AWELL-ESTABLISHED
AND PROMISING TREATMENT TARGET TO MORE
SAFELY PREVENT ALLOGRAFT REJECTICON!

First Generation: Development halted due to thromboembolic (TE)
complications—blood clots—traced to Fo gamma recaptor (FoyR)

Second Generation: Eliminated the FoyR TE complication but
pafency and half life was reduced, limiting whility

Third Ganeration (TNX-1500): Re-enginearad to batter modulate
the binding of FeyR while preserving FeRn function

Ruplizumakb full

f

=

=

=

SELECTIVELY MODIFIED (=}
anti-CD40L AB 6

(7}

-

-

Fab %
—

.

o

=

(=]

Mutaisd FoyR- g
Biracling re ot

=1
FoyR-modulated
Fe region

* Expacted to deliver efficacy without compromising safaty
Status: Preclinical; collaborations ongaing with Mass

General Hospital on heart and kidney transplantation in

non-human primates

Next Steps: 2H 2022 Initiate Phase 1 Study

Contains the full ruplizurmab Fab and
the enginesred Fe region that modulates
FeyR-binding, whila prasarving FeRn funclion;

TTME-1800 s in e pre-IND siage of davelepment and hes nat

Fﬂ'ﬂﬂts Fﬂed baen approwed for any indcation,

"t i B, 6 A, Exp O Tennspiand 2081455471483,

2 2E2 Tanix Fharmaceulicals Halding Cerp

FeRn-Dirding
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THIRD-GENERATION anti-CD40L
ENGINEERED TO DECREASE RISK OF THROMBOSIS

First-generation
anti-CD40L mAbs

Ruplizumah

Constant fragment (Fe) demain
interacted with FoyRIA (CD3EA), which
suggested a mechanism for the
increased risk of thrombosis.'#

Second-generation
anti-CD40L mAbs

Dapiralizumaty Letolizumah

Aglycosyl
Ruplizumab

Sacond-ganeration anti-CO40L mAbs exhibited
dramatically reduced binding to FoyRIA* but had other
msues, including decreased efficacy™

THA-1500 Is engineered o target CDAOL
Iherapeulically while reducing FoyRILA
binding and theraby lowering the pobential
for thrombosis. '

Third-generation
anti-CD40L mAbs*

OI704L40d ADOTONNNWI

THX-1500

*Sanofi's SAR441344 and Eledon’s AT-1501 also are Fc maodified

'Imasald OF, etal Cic Res 20039208k 10411048,
Rebka-Canila L et al J imosoo 2010018803 1577-1583
anock A etal Arttviis Res Ther 20051701234,
Xz JH, @1 @, ) Meninad 2044 19209 4083-40932
“Ferant L, elal i imemeod, 2041601111555 1594,

ChnicalTials. gov idendlier: MCTO227 3850 Updated July 18, 2019, Accessed June 1, 2021 hitps Wcknicalivials gowsct2ishowresu iaN CTOZZT3850 Trrw=resuls

TWaters: J, Bivoeatury, Outober 28, (2018
EComparny data.
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anti-CD40L TREATMENT TO PREVENT ALLOGRAFT REJECTION

= Calcineurin inhibitors (CNlIs), mainly Concept for Human-to-Human Allotransplantation??
tacrolimus, are the cornerstone of
immunosuppressive therapy'?2

Kidney Allotransplant Heart Allotransplant

= However, CNIs cause irreversible
and progressive deterioration of
kidney function in all types of solid
organ transplants®4

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

OITo41L40d AD0TONNNWI -

Donor Reciplant Racipient
{+ CD40L blockads) {+ CD40L blockads)
Enderty C, et al AnvJ Mavag Cane. 20152101 Suppll:s12-523.
ICamileri B, ol al Exp O and J0E T[S 4T 1455
MNaesers M, ot al. G iophrol Z006.4|2 481508 1
SNankived] B, &1 4, I Eng' ) Max, 3 44| 2368-2333 T 0 Ix
*Cooper DKE, ef 3l Blood Punt 2000;45(1-31 254-259, TP L (T

2 Tanix Fharmacaulicals Holding Cerp

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 antibady injury? through day 180
Prolonged acceptance after cessation of therapy (in progress)

017041 40d ADOTONMWNWI -

m g kg 20rgR |
i RE

7 1421 28 % 42 S 83 PO TP B4 UL 6 OI0G 113 119 138 133 140 147 1% IEL 168 178 “1E0
tt+rt 9ttt tr t ottt Ft ot
| RGO nDL5L st macerthérazy ]

) Similar activity to chimeric hu5c8* during treatment phase in prior studies®
Last dose of huScl was day B4
) No thrombosis observed

—  Thrombosis was obsarved with huScS in prior studies

'THX- 1800 dosed at 30 ma'kq twce weakly on days 3, 3, 7, and 14; 20 mgikg weekly from days 21 & 178
TH&E atairing

*Cad mmunoheiochemisiry
Mauss-human Ig3K chimeric a-C054 T d) Ix
STHX-1500 dos=d at 30 moka twees vweskly on days 0.5 7, and 14; 10 maikg weekly an days 21, 20, 35 ard 42; 20 ma'kg manthly on days 56 and &4
FHARMACRUTICALY
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NON-HUMAN PRIMATE KIDNEY ALLO-TRANSPLANTATION STUDY

UK. 1A vRAVYAL, D . L

) 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
i 100

mh |
BEEE R b LA b b R b RS 75

03 T14 31 I 35 42 49 56 63TV TT A4 51 105117119 136133 180 147 154 161 16K 175 180

= TNX mono (n=6}

[ TNX 1500 anti-CD154 mAk menatheragy |

— Conventional Triple 1S (n=20)
—— NolS (n=4)

% Graft Survival
2
L

T T T
0 S50 100 150 200

Days Post-Tx
) No thrombosis observed

— Thrombosis was observed with hubcs in prior studies

TNX-1500 monotherapy desed at 20 mgikg on days 0, 2. 7 and weekly uniil Day 180 {6 months) T d) N Ix
“Tacrolimus, MMF and stercids. PHARMACEUTICALS

©® 2022 Tonix Pharmaceuticals Holding Corp.
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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'-?

Combined kidney and bone marrow transplantation (CKBMT)

Non-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-I1g
— Prof. Tatsuo Kawai showed addition of CD40L blockade to the conditioning regimen facilitates
induction of mixed chimerism and renal allograft tolerance?

" T, atal N En

ol Ml 2006 358[47 353351
2Rawai T, mtal Am J Transplant. 2014 1417119881611, T 0 N Ix

IFawal, T et al Am J Transgpdant, Z004:47271321- 1226,
FHARMACEUTICALE
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NON-HUMAN PRIMATE COMBINED KIDNEY AND BONE MARROW

TRANSPLANTATION(CKBMT) WITH TONIX-1500 INDUCED ALLOGRAFT TOLERANCE

A. CONDITIONING REGIMEN FOR BONE MARROW & KIDNEY TX

The nonhuman primate recipient m
received the conditioning regimen that BMT?
includes low dose total body irradiation TBer KTx?

(TBI, 1.5Gy), thymic irradiation (TI, 7Gy), -rx_
venetoclax and ATG. The recipients then - IE _‘33’“'“5':"’""‘E

received combined kidney and bone Seass 2ol 0
marrow (BM) transplantation (CKBMT)

after which treated with TNX-1500

(28 days). No immunosuppression was
given after day 28

No immunosuppression after day 28

B. DONOR BLOOD CELLS TRANSIENTLY EXPANDED AFTER TRANSPLANT

—a_Gran renal allograft biopsy taken at one year
G5 Chimerism A Mano after transplantation, showing no signs of
—_— rejection.
E &0 Lymen !
The recipient developed multilineage
chimerism until day 47
5 1z 20 27 i3 40 47
Days Past CKEMT @ 2022 Tonix Pharmaceuticals Holding Corp.

2
a4

s
¥ TNX-1500

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

714 21 28 days

1.Bone marrow fransplant
2. Kidney transplant
3.Total Body Irradition

4.Venclexta® Lt SR e
5. Thymeglebulin® The recipient achieved long-term

immunosuppression-free renal allograft
survival (> one year). The picture shows

C. KIDNEY BIOPSY AT ONE YEAR

&

017041 30d A90TONNWWI
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anti-CD40L BEYOND ALLOGRAFTS: XENOGRAFTS

= Allotransplantation is limited by a critical
shortage of human organs; pig-te-human
xenotransplantation offers a promising
alternative’?

+ Costimulation blockade (anti-CD40L in
particular) is more effective at protecting
xenografts than CMIs?

+ Blockade of CD40-CD40L has been
associated with some of the longest
pig-to-primate xenograft survivals®?

Caaper O 2
ILangn, M. =13l zishent s o i pporing porcne candac
wenoransplarcation. Malwo 564, 430-433 (2018]

Concept for Pig-to-Human Xenotransplantation?2

Bodifications Lo the pg genomes
greatly reduce risk of acute
hurmaral repaction

Coslimulation patkexy
blocksrs ara used to
rranage call-medated
irmemune rejectan

Langest Pig-tos
Primate Kidney
Graft Survival

'

15549

OITo41L40d AD0TONNNWI -
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RECENT XENOTRANSPLANT HEADLINES

=
g

Ehe New {Jork Times THE WALL STREET JOURNAL. THE WALL STREET JOURNAL S
3

“In a First, Surgeons “Pig-Heart Transplant Jolts ;

Attached a Pig Kidney to a | Doctors Confronting Lack | “Saved by a Pig's Heart” 2

Human, and It Worked" of Organ Donors” The Editorial Board =

Roni Caryn Rabin Amy Dockser Marcus (e}
=
o

Oetober 19, 2021 January 12, 2022 January 12, 2022

THEWALL STREET JOURNAL. THE WALL STREET JOURNAL. THE NENY YORKER

(Ll =T+ 1

Pig Kidneys Traneplanted | AR “The Medical Miracle of a

Into Brain-Dead Man as The Next Pig Thing in "

. g Pig’s Heart in a Human
Patients Face Organ Medicine Body”
Shortages” Sally Satal Rivia Galchen

Amy Dockser Marcus

January 20, 2022 Felruary 8, 2022 February 21, 2022
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anti-CD40L BEYOND ALLOGRAFTS: 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?

of al misimemung

! systams ocad by Autoimmune Disease Targets'2*

Mok a
deanes
Ao

017041 40d ADOTONMWNWI -

& o

Joints and Spine SKin Nervous System Vasculature Bowel
- Ankylosing spondylitis ~ « Psoriasis + Guillain-Barre syndroma « Vasculitis + Ulcerative colitis
+ Rheumatoid arthritis « Multiple sclerosis = ITP + Crohn's disease

LR, ot ol Ao Plrammacal. 201 78460
TUNGERID A cteEaedd M 3, IR0 RS AL skt Coree et T B T B 1 Ix
"oooan A et al. Luges. 201524010 1045 1058, T 0 N
FHARMACEUTICALE
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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

« Intellectual property is in place (composition of matter) i

OINo4L40d ASOTONNNWI

» Manufacturing (CMC) is in progress

Key milestones:
h Pre-IND meeting (FDA) Q2 2022; Phase 1 2H 2022
b Autoimmune disorders — Planning INDs
TONIX
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DEVELOPMENT AND REGULATORY STRATEGY

1% 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 Nulojix® (belatacept)®, CTLA-4/lg biclogic
— Clinical development may combine with Mulojix or Rapamune® (rapamycin/sirolimus)®

2 Indication — Heart or kidney xenotransplant (pig to human)
— CD40L:CD40 blockade considered essential
— The engineered pig organ is also considered a biologic

OIT04.1L40d ADOTONNNWI

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

4t 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

Tt accessdata fda goaddugsatfia_oooslabal 00N0E0T 0000 T, 080 T098021 k. pdf

itz WA MW TS LSS R NS L Tl sl ptf 1
f hageinserts. bm s compipi_redoix pof T 0
Ahtips:iflabel ing. plizer. comshosiabaling asmTid=132

Samyaraphic Lateal Sdersns
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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
» elanercept (Enbrel®)

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

» denosumabh (Prolia® or Xgeva®)

=
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No mAb against CD40L has been licensed anywhere in the world

WCoway, LR, of al. Mo, immonod. 314714284, 1834 FMID: 7514253

2 cacke™ and Simponi® ane trsdemarks of Jarmsse Humin® is a rademark aof AbbVie, Cimzia®is a rsdemark of UCE Enbied® s o rademark of smgen; ard Posia® aed Xgea® are 1

trademarks of Amger T 0 Ix
FHARMACEUTICALS
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RECENT mAb TRANSACTIONS

2020 2021
September October November December January

V2 12 2 2t D

I
Viela Blo acquired by

017041 40d ADOTONMWWI -

Immunomedics acquired Momenta acquired by Johnson & , Kymab acquired : Horizan for $3B7
by Gilead for $2181 Johnson for $6.5B% . by Sanofi for | e
. . . . | $1.183 |+ UPLIZNA® {inebilizumab-
+ TRODELWY™ (sacituzy * Nipocalimab (M281) is & clinically | , | edon)is an ant-CD18 (B-
mab govitecan-hziy) is valldatec_l ar_ﬂl-F_cHn antlbo_d},r w_|lh a i * ls-an anl- cell-depleting) antibody
an anti-Trop-2 antibody- rare pediatric disease designation | Qx40L for the | approved for the
drug conjugate {ADC) from the US FDA treatment of | treatment of neuromyelitis
approved for triple- « J&J called nipocalimab “a pipeline in -~ | autimmune | opfica spectrum disorder
negative breast cancar a praduct” | disease J (NMOSD), which is a rare
. J and severs autoimmune
disease

VIB4920 anti-CD40L is
Viela's second program

'Gilead. Seplemper 13, 2000, Agcezsed Juns 3, 3021, hitps: Yeew.giead comiews-and-pressipress-roomipress. el eases RIS giead-s0 en ces-lo-acgqu re-smmunameics
“Jahrgen & Jehnscn, Colaber 1, 2000 Accessed Juna 3, 2021, hiips fwww joj, comifohnsen-johnsen-completas-acquisiion-ol-mamenta-phamaceus cals-inc 1
*Business Wirs. Febnory 1, 2021 Accessed June 3, 2021 bitps: ey businesswire. cominewshomei202 10201 005256 /en Horizon-Therapeut ca-ple-lo-Aoquire-Visla-Bio-Inc-te-Significanthy- T 0 Ix

Expand. Development-Fipeing-and.Crre: Rane- Disg ase-hhadizing. Partiala
FHARMACEUTICALY
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MONOCLONAL ANTIBODIES (mAbs) REPRESENT 4 OF TOP 10
PRODUCTS BY 2021 SALES

=
Over 100 mAbs have been approved by the US FOA, and significant growth potential remains’ =
. . . . =
Global mAb market is projected to grow from 31798 in 2021 to 34528 in 2028 at a CAGR of 14.1%2 (=}
J =
TOP 10 DRUGS BY GLOBAL SALES IN 202 8
1. Comirnaty <
-
2 Humira  anti-TNFa mAb $20.7 B =
3
3. Spikevax
P o
=
4, Keytruda  anti-PD-1 mAb $17.2 B® o
5. Rewlimid
&. Eliquis
7. Stelara anti-IL12/23 $9.1 B?
8. Biktaryy .
9. Eylea anti VEGF $5.8 B! -
‘ = e o PR ST 9 P L R 0 1 S A B i T 2 1 i il
T (AW BT ST AR TR C 0 BTN 2 - S e Faporte-F o rtheGau artee-ancHF - Vear- Francial- Ra suits-
10 |ITIbFU"l'iUEI for- 211 fulaui asp
‘ Ebtper Orevae bme comnewsoporate-financial 200 3B oM pere-Sau bo-Reporte-Fourth-Cuardec-anc-Fulk- Yeas-Fancia- Resuts-
foa 2 Rk
Mullard A May 5 2021, Acticibiad Fabuiry 24 DIZT. (Rlga hiwrat Ndlora Somiarsoks sisd 1573.001 J007%7| St ) e goe-meh = . eals) 1
Frctes Buminess Imsighis Au:.ull'wzl Awewarwuaq 24, 2m2 “mpv{. izt s g ke o Sy L,.n..q..w- ol
[P rn'n.mm.s A0ETE4 ) Mhitps Nnvesion regenencn nta: = - r-and-Ul i Mam
“hiipe Ve gldodn eomT 3T R edos_| lnaﬂc:’si?\'.l? - 2N FRE Ea""\-:lvﬁele’w-wl TR N fud bt -t i-202 1-fn anzial
AP A A DA (0 T A it =200 1St ascalra salts i ezt e~ et obhal 2 INmB A 20N ey st S0we e 200 241 MR 00l DG w2 D' l‘& l\l
“hip Va8 qdedn comiT4 SSNET I e G l\-eﬂ'_'-“oﬂflnu Reporte-Fouth-Cuartasand-Fiscal-Vear-2021-Fnancth - (8 iden %3 0a e 20 operationa Pl ask
Fasuts-ard-Proides-Bus s Lpsaas- 2032 pa LA AR
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TNX-1700*: GASTRIC AND COLORECTAL CANCERS
STABILIZED RECOMBINANT TREFOIL FACTOR 2 (rTFF2)

POTENTIAL NEW CANCER TREATMENT DEVELOPMENT PROGRAM

+  THNX-1700 (rTFF2) has effects on cancer by altering the

UL LML= L Market Entry: Gastric and colorectal cancers

+ Mechanism of action: suppressas myaloid-dearived
suppressor cellzs and activates anti-cancer CD8+ T cells
; } Status: Preclinical
+  Potential synergy with anti-PD-1 or anti-PD-L1 monoclonal
antibodias (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-
OVETEXpressing mice.

Next Steps: Animal studies ongoing

OI704L40d ASOTONNNWI

LICENSED FROM COLUMBIA UNIVERSITY

+ [Developing in partnership under sponsered research
agreement

- “THEX-1700 i in the pra-ND stage of development and has ot
Patents Filed besn approved for any indication. >

TONIX
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INFECTIOUS
DISEASES: KEY

CANDIDATES
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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 convalescant
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+ LS. states are rolling back state pandemic restrictions
— CDC continues mask recommendation and recently increased the frequency of booster
recommeandations 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 original 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 COVIDA
— Next generation vaccines are focusing on Omicron and its potential successor, BA.2

Wchenbach, J. “Americans are tred of the pandemic. Bul disease experts preach caulion - and endure a ‘kill the messenger mament’. Washingion Fast Feb 17, 2022
[ washinginnpaed combealilEI0A 1 Timesk-mandsnes- ey’
‘Beachum L and Suliman &, “Calfornia ums plan 1o bscome to freat coromanirus as ‘endemic’ nss " Bashngton PostFeb 18, 2022,

3 NP HUBL. OOVl 0 200 Bl -G A M TS TR T A TR -

Bersien L “There's a new version of omicron bul =o far il dossn't appear o be more dangeros {wew.washinglonpos!.comeakh'2 02210 124 cond -omicron-oa] T 0 N Ix
i 5415085-022-04450-3)
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COVID-19: THE MISSING PIECES

+ Vaccines: early vaccines slowed pandemic, but are showing limitations
—  Shaort term protection — requirement for boosters with mRMNA vaccines;
— Increasing focus on preventing hospitalization and death
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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 27 cohort?

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

—  Of the original EUA mAbs, only VirfGSK's XEVURDYE (sotrovimab) is considered active against the
omicron varnant of SARS-CoV-2;

— Lilly's bebtelovimab, active against omicraon, recently received EUA for treatment of mild or moderate
COoVID?

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

TRASLOMVID™ [rinmainstvir plus rilanawic
I Says s Covid Pill 15 Less Effecive in a Firal Analysis - The Mew Tork Times. [nyimescom| T 0 Ix
SRadfeid R and Siegel 5 A w6l 1 detenming COVID iminity coudd reansps US paicy” The Hil, Fab 17, 2053 (R rahil comiopin onmasihane S04 1-5-3 to-detani na-cowd-mmun -

cour-reshapeus-pobo ) FHARMACEUTIGALS
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COVID-19 VACCINES: WHERE WE ARE TODAY

Durability of protection
— mRMA vaccinated people lose protection, starting at 4-6 months’
— High rates of "breakthrough™ COVID during Delta and Omicron waves
— Booster vaccinations with mRMNA vaccines recommanded at 4-5 months

0ITodL80d

3Sv3SId SNOLLI3ANI

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

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 effectiveness for futura variants
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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 sclution

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 8 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; Sanofi/GSK have announced dala showing protection from
hospitalization and death

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

Live Virus Vaccines

— Merck was developing two programs: WSV and Measles, but they were not included in OWS and
were abandoned in January 2021?

TCOMIRHATY i the brand rams far the Plizer-BohiTech COMID-19 vacsne
it Aearn A3 oA BTSN noUN Camen s o ronasnUs-covid. 1 Buupdale. fda.takes-key-acton-apeming.sacond.cowid. 1 .vacane
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LIVE VIRUS VACCINES: DEVELOPMENT RATIONALE

« 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 vaccine, eradicated smallpox

& 2022 Tanix Pharmaceulicals Holding Corp
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VACCINIA INDUCES A SKIN REACTION CALLED “TAKE” —
DESCRIBED BY DR. EDWARD JENNER
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+ Biomarker of protection

- Smallpox was eradicated
using this marker

— Revaccination indicated for
recipients without “take”

+ Measure of T cell immunity
— Mo need for blood draws or
complex laboratory studies

— Mo other functional T cell

assay is approved or in clinical
use for vaccination

Intradermal vaccination’

“Example of major culaneous reaction, or “lake,” resulling from a replicalion-competent live-virus vaccine with intradermal delivery, indicating successiul vaccination®2

Fulgindi WA, et al Chin iafest Dis. 2000 39 (2):247-250 Td) N Ix
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LIVE VIRUS VACCINE PLATFORM:
NEW RECOMBINANT POX VACCINE (RPV) TECHNOLOGY FOR

o=
EMERGING INFECTIOUS DISEASES % i
AND ONCOLYTICS . coviD-18 3
=C
"2
—+ Biodefense m

WVaccinia Horsepox »  Future Pandemics

—« Infectious Disease

T * Oncology
RPV VECTOR BELIEVED SIMILAR TO EDWARD JENNER'S VACCINE'

“Shrick, L. M Ered J Mad 201 7: 37714041492, DOA: 10, 10560MEIMe1TOTE00 T (1)
“Enparza, J. Waccine. B0 Jun 19 JACMOL 4774778, coi: 10.1076] vacsine SE0.08 037
Brinkenann, & Ganemne Binl 2000 21° 286 dei 10 11885 12058-020-06202.0 FHARMACEUTICALS
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TNX-801: SMALLPOX AND MONKEYPOX VACCINE
LIVE VIRUS PLATFORM DEVELOPMENT PROGRAM

Strategic Mational Stockpile, TMX-801 will support
recognition of the RPWWhorsepox platform

q=

T

APPLICATION OF LIVE VIRUS PLATFORM DEVELOPMENT PROGRAM % E}
TNX-801 is a cloned version of horsepox! (without E (o]
any insert) purified from cell culture Market Entry: Smallpox and (a] E

+ In addition to being a potential addition to the U.S, Monkeypox Vaccine g
>

n

m

Status: Preclinical, Pre-IND

ANIMAL TESTING OF TNX-1800 WITH i
SOUTHERN RESEARCH INSTITUTE Next Steps: Developing GMP ‘

+ Non-human primate monkeypox challenge testing: manufacturing for TNX-801 (horsepox)’
positive data reported in Q1 2020°

DEVELOPED IN COLLABORATION WITH
UNIVERSITY OF ALBERTA

+ Proprietary synthetic biclogy approach and vector

system
s *THE-807 i in the pre-IMD slage of development and has nat
Pﬂ'ﬂﬂts F:I'ed bern approsed for any indicason,
My RS, et al. Corrtaction o an inficdious homepas dnss vacdine Fom chemicaly synthesized DHA fragrents. PLES Do, 2015 Jan 191301 e 155453 1
Moyce, RE. et al. Syrihetic Chimena Horsepax Yirus (scHFXY | Vacdnalion Protects Macagues from Monkeypon® Presenbed as a poster t the Amerncan Scciety of Miorobiclogy B Throats
Cenfarence - Jamuary 20 030, Asingion, Wa. (hiipe Noament squischo, nalior qpbanroimedia' 000 9o cE THMEIS2 04850 R 450a 1 21, pdl) KRl n R IR A
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LIVE VIRUS RECOMBINANT POX VACCINE (RPV)
PLATFORM PROFILE
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' POTENTIALLY LONGER DURABILITY DUE TO POX-ENGINEERED ARCHITECTURE

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

PROGRAMMABLE 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

VIRUS-BASED SCIENCE IS WELL ESTABLISHED

+ Streamlined development

+ Ability to vertically integrate development and manufacturing

+ Multi-dose packaging, standard cold-chain products Td’ IX
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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-

CoV-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’! Additlional I_ndic.ations: Future Pandemic,
Infectious Disease, Smallpox, Cancer

ANIMAL TESTING OF TNX-1800 WITH SOUTHERN
RESEARCH INSTITUTE

+ Non-human primate immune response: positive results
reported in Q4 2020

+  MNen-human primate CoV-2 challenge testing: positive data Next Steps: Developing TNX-1840 (omicron)

Status: Preclinical

reported in Q1 2021 and TNX-1850 (BA.2) versions

DEVELOPED IN COLLABORATION WITH UNIVERSITY
OF ALBERTA

+ Proprietary synthetic biology approach and vector system

. “THH-AG0, THE-1840 6l THX-1850 ara in tha pre-IND stags
Patents Filed of davalopment ard has net Dean spproved for any indication.

"Brennan, Z Endpais March 2. 2007 (hips Mereipts comfesater-amicon-vae iart-s-greal-rews -for-feeworid-bulk-bad-news-Tar-covid-rel aled-dinc ey il
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LIVE VIRUS PLATFORM: WHAT MAKES TNX-1840 AND TNX-1850

DIFFERENT FROM mRNA VACCINES

Mumber of shots Two
Duration & months
Boosters Recommended
Protection from variants Decreased
Faorward transmission Unknown for variants
Biomarker None
Manufacturing Complex
Glass-sparing packaging MNo
Shipping and storage Cold chain
Protection from smallpox Mo

* Characterzations of TNX=T840 and 1250 stowr it table represent expeciafions

& 2022 Tanix Pharmaceulicals Halding Gorp

One
Years / decades
Likely not required
Expected
Likely prevents
Yes — “Take®
Conventional
Yes
Standard refrigeration

Yes
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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
agalnst 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 1%, 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
VECCINes

+ Description: ~44 acre green figld site, planned BSL-2
Status: Planning for site enabling work in 2022

1 202 Tanix Fharmaceulicals Halding Cerp
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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 {NHpE:idad wHRCHoUSS Qo Cortenbupisas 302 10SiAmarican.Fandemic Freparedness. Transtonming-Our-Gapabilibes-F inal For. e paf)
2 St 3, 2021 A1 o, wehrisb s cpcralbarve 1) b i T2 1Y et koo L Lo LT A Bl e i i ek v |
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ASSESSING anti-SARS-CoV-2 PROTECTIVE IMMUNITY
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' TWO TYPES OF IMMUNITY
« Anfibodies — can be measured in a blood test, but anti-SARS-CoV-2 antibodies are not
predictive of protection

+ T cell - can be measured in a blood test, but requires sophisticated lab, unknown if
predictive

NEUTRALIZING ANTIBODIES — APPEAR TO CORRELATE WITH PROTECTION?
+ Mot part of standard antibody tests

* Requires culture of antibodies with live SARS-CoV-2; possibly “pseudo-type” assays

' FUNCTIONAL T CELL IMMUNITY

« in vivo — classic skin test — correlation with protection under investigation2?

TRrammer, F.(20ET) et beicing. 27 11451153, (it Gasara. s som anicesed 150102 1-0 14524 padf)
Barrie, ¥ elal Cliricsl Imrumcl, [2021) 228108750 T G) Ix
Barivs. ¥ elal Vascires (2021} 8.575
FHARHACEUTIGALS
1 202 Tanix Fharmaceulicals Halding Cerp

TNX-2100*: SARS-CoV-2 DIAGNOSTIC TO MEASURE T CELL
IMMUNITY
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DESIGNED TO MEASURE THE PRESENCE AND STRENGTH OF
FUNCTIONAL IN VIVO T CELL IMMUNITY

+ Designed to elicit delayed-type hypersensitivity in individuals who have been
exposed to SARS-CoV-2 or successfully vaccinated

+ SARS-CoV-2 epitope peptide mixtures for intradermal administration (Skin Test)

' POTENTIALLY SCALAEBLE FOR WIDESPREAD USE

= Many testst for T cell immunity to SARS-CoV-2 require specialized laboratories
and are not amendable to standardization

+ Adaptive Biotech's T Detect™ COVID-19 test received FDA EUA based on
genetic analysis of T cell receptors

“TRX-2100 has not been approwed 1o any indication. T (1) N Ix

Imtracalbdar clokine staining [IC5) measwed by flow cytometry atier in wira stimulation of purited peripheral blood mononuclear calls.
FHARMACEUTICALE
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TNX-2100*: POTENTIAL USES AND DEVELOPMENT PLAN

POTENTIAL BENEFITS OF TESTING FOR PROTECTIVE IMMUNITY
+ Personalized approach to determine need for vaccine boosters
— One-size-fits-all booster strategy is unsustainable
+ Mare cost effective
+ Reduces risks associated with unnecessary vaccination

DEVELOPMENT PLANS
+ Initiated first-in-human, dose-finding clinical study in January 2022
+ Topline data expected first half 2022
+ Patents filed

“TRE-200 has met i spproeed Far any indcation
Timencelidar cobing sthining (C5) measured by flow extometry afer i viro stimudation of purifed partipheral blood mensnudesr cells.
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SMALL MOLECULE COVID-19 THERAPEUTICS

The c:«nlyr COVID-19 antiviral that is FDA approved is Remdesivir/Veklury®
Gilead - Intravenous (Lv.) medicine
— FDA approved for patients who are at least 12 years old and require hospitalization
—  May shorten the time to recover from acute COVID-18
— Werld Health Organization has recommended against its use’
— Resistance reported?

Antivirals available under Emergency Use Authorization (EUA)
— Pfizer — PAXLOVID™ (PF-07321332; ritonavir) - oral protease C3L inhibitor - Emergency Use
Authorization (EUA)
—  Merck/Ridgeback — molnupiravir, oral, - EUA3

Concerns about antiviral efficacy
— Remdesivir resistance reported?
- Molnupiravir efficacy was not repeated in second cohort of Phase 3 trial®

i Hoak Ovganzaian [F02T). Thamepentios and COMIL TS Ning Qi 5 July 2021 (Rapan. (hpiappswho. reiishandie 106ES342355]

e Myalwahani s mrl'fb:uDQ 1 202 gz cmnlia g ier tify-rermcees A - N prom ised-andd-1 B-palied!
Saptat. T 1 K, OOV MG - 2NNOUN D0S- SURRY- 2 ree ment-wit-u- --:l:r\:rrrrcnl for-malnuplrmdr-an-nsestigadonalanl-antvral-cand dale-for-ireatmend-ol-mild-te-mederate-cod-18
Sty M ek cambrarman-anmn = ] w BT nupieavir-ar-neeligaienabanl-anivied-candidale-for-tmaiment-ol-mid-ic-medarate-covd-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

0IT041404d
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Additional Indications: MERS, Ebola, Lassa, §

Oncology

Potential monotherapy antiviral!?
65 times meore potent than remdesivir in inhibifing SARS-CoV-
2 as demonstrated in cell culture infectivity studies (dose to
achiave 1C,)

Status: Preclinical

Next Steps: 1H 2022 Initiate Animal Studies
P-::-tentlal combination therapy with remdesivir?.2 Pt R S

TRX-2500 antiviral effect is additive when combined with
remdasivir and raduces the amount of each drug necassary
for an 1C,,

+ Combination therapies for other viruses have reduced the
emeargence of drug resistant viral strains

IERS = Migdie East Respiatony Syndiome,
KiH = Maticnial Instiites of Health; PX = pharmacokinetics.

s “TME-3500 is i lhe pra-IND stage of devalapment and has nol been appeoed
Patents Filed fior amy ingicatan, >

'Banne® RP at 8l Vinses. 20000130152 dioi: 10 3380013010052 1
“Bennet. B elal JOT inapht 3027 in press preies 10,1172 clineight 153985)
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MONOCLONAL ANTIBODY COVID-19 THERAPEUTICS

Monoclonal antibodies (mAhs) (EUA) — 3 with US Emergency Use Authorization!
- WiNGSK — XEVURDYE (sotrovimab)' — ONLY mAb ACTIVE AGAINST OMICRON
—  Lilly - bebtelovimab — EUA for treatment of mild or moderate COVID?
AsfraZeneca — Evusheld {Tixagevimab/cilgavimab) - EUA for leng term prophylaxis

0ITodL80d
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New mAbs under development?®
~ AstraZeneca - AZDT442 —~ EUA request submitted®
Brii Biosciences - BRII-196 and BRII-198%
—  Adagio Therapeutics — ADG20P
- Many other companies”

Concerns about efficacy of mAbs against new variants
— Regeneron/Genentech - REGEN-COVE Casimimab/imdevimab
= EUA revised Jan 22 to susceptible variants — unlikely to be effective against amicron
—  Eli Lilly/AbCellera — Bamlanivimab/atesevimab
s FUA revised Jan '22 to susceptible variants — unlikely fo be against omicron
Delta and Omicron variants have many changes in the spike protein, which is the target of current mAbs

lindicated for indreidusis with mid-to-mederate COVID- 19 whe ars at high nsi for progression o sayse dseass; Dec ¥ 2001 Glaws Says its Cowid- 19 Antiscdy Drug Works sgainst Omicron - WS
httpsciirumsice lily.cominas. el e detzilsilys-bencl Es-margenCy-Lse-autharizatian

Dl s Biohsctmulogy ashme 38, pagesTRI-TES (2027) hips il orgy 1. 103641 567-021-00860-x -
*nﬂus:-ih‘-m'.r.rbc.'_ornﬂull.'lI.'I:!c'as.‘.':mcfcta-:nlbﬁdy—dlnu-!!l:cmnm-nlla:Ir.u-d-wnumll'g-'_m.e-'rd.hl'n
Ehiies:tiandpe. combrii-bio-geta-al - handa-cn-deck-Far-cindd-1 B-anlisesy-hunl-lvaraging-chinese-partera-wer kil h-ressyvered-palisni!
Eftps:iendpts. comiga-aiman. gemgross Splans whytis. oovid-mab.wil have-an.sdge.over.an.aready. crowded. fisdr T (1) Ix
"84, Caniuse, Coral Therspeitics, IDBiokgics, Lepden Laba, Mermo TRerapstics and Spislmm
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TNX-3600*: COVID-19 THERAPEUTIC
FULLY HUMAN MONOCLONAL ANTIBODY PLATFORM

PROFILE DEVELOPMENT PROGRAM

Collaboration with Columbia University Market Entry: COVID-19 Therapeutic

0IT041404d
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Human monoclonal antibodies (mAbs) generated

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

patients with risk factors for poor outcome:
Potential monotherapies
*  Plan to seek indication similar to current ELA therapeutic L
mibs for reating individuals with mild-to-moderate COVID- Status: Preclinical
18 who are at high risk for progression to severe disease ‘
Next Steps: Study inhibition of SARS CoV=

variants in tissue culture; 1H 2022 Initiate
Animal Studies

Potential combination therapy with other antibodies
+  Combination therapies for ather anti-CoV-2 monoclonal
antibadies are believed to have reduced the emergence of
drug resistant viral strains

| *TMK-3E00 is in the pre-IND stage of development and has not been
| approwed for sy indication

-
"Waltz, E. Matura. "Doas tha Workd Mesd an Dmizron VAotine™ 25 Jan 2022 U S e Na e comaricia s 158605 2-00196-2 T @ N Ix
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TNX-3700*: COVID-19 VACCINE
ZINC NANOPARTICLE (ZNP) FORMULATION FOR mRNA VACCINE

=

2 a

PROFILE DEVELOPMENT PROGRAM g g

[=]

Collaboration with Kansas State University Market Entry: Booster for COVID- 5 =

19 Vaccines

ZNP technology is a potential replacement for ;E,,

the Lipid Nanoparticle (LNP) technology of Additional Indications: COVID-19 m

current mRNA vaccines vaccine for naive individuals i
Potential improved stability Status: Preclinical

« Plan to seek initial indications as booster, similar to the
current EUA and FDA approved mRNA vaccines
« Improved stability would facilitate shipping and storage

&

Next Steps: Research at K-State on Co
2 spike based vaccine in tissue culture
Addresses limitations in current mRNA vaccines and animals; 1H 2022 Initiate Animal
which require ultra-cold storage and shipping Studies

= Stability issues limit use in less developed countries

o *TMN-3700 is in the pre-IND stage of devalopment and has nat bean
Patents Filed approved for any indication ”
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FUTURE OUTLOOK

KEY DEVELOPMENT PARTNERS

MASSACEH
GEMERAL MEDICAL ECHOOL

COLUMELA
LMIvERSITY

THNX-1300: COCAINE INTOXICATION
THX-1700: GASTRIC AND COLORECTAL CANCERS
TNX-3600: MONOCLOMAL ANTIBODIES
FOR COVID-19 TREATMENT

j2: UNIVERSITE
7 DE GEMEVE UHIVERSITY OF
ALBERTA

TNX-301
THNX-1840 an

TNX-1900: MIGRAINE & OTHER INDICATIONS

. AixMarseille
# insermiEmEn |GEU ( universite

1
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MILESTONES:
RECENTLY COMPLETED AND UPCOMING*

‘ﬁd"‘ Quarter 2020 Positive topline data from THNX-102 SL Phase 3 F304/RELIEF study in fibromyalgia reported
fﬂ' Quarter 2021 Nen-human primate positive efficacy data from TNX-1800 in COVID-12 models reported
1%t Quarter 2022 Firstin-human study of TNX-2100 initiated for skin test to detect T cell immunity to SARS-CoV-2

ﬂ“ Quarter 2022 Topline data from TNX-102 SL Phase 3 F306/RALLY study in fibromyalgia
Expected Data
15t Half 2022 Topline data from first-in-human TNX-2100 skin test study

Expected Clinical Trial Initiations
3 1**Half 2022 Phase 2 OL safety study start of TNX-1300 in ED setting for cocaine intoxication

O 1# Half 2022 Phase 2 study start of TNX-102 5L for the treatment of PTSD in Kenya
O 1=t Half 2022 Phase 3 study start of TNX-102 5L for the management of fibromyalgia

d 1% Half 2022 Phase 2 study start of TNX-102 SL for the treatment of Long COVID
a 2™ Half 2022 Phase 2 study start of TNX-1900 for the treatment of migraine

3 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 T d) Ix

* e cannol predict whether the global COWID-19 pardemic will mpact the timing of fhese milsstone FHARMACEUTICALS
RAERT
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MANAGEMENT TEAM

Seth Lederman, MD TARGENT™ EFusilev vela
Co-Founder, CEQ & Chairman A e

GreQOTY Su"ivan! MD gt? Corvmpia Usiversiry MNew York State
Chief Medical Officer == Department of Psychiatry Psychiatric Institute

Bradley Saenger, CPA -
Chief Financial Officer Shire

Jessica Morris i ENR \meric
Chief Operating Officer T j ita.
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