TVAX Immunotherapy: T Cells at Work
 Unique autologous cancer vaccine
enhanced adoptive T cell therapy
 Cancer neoantigen-specific T cell treatment
with minimal side effects
 Demonstrated efficacy - multiple cancers
 FDA-authorized phase 2b clinical testing
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Forward Looking Statement
This presentation contains forward-looking statements which are made pursuant to the safe harbor provisions of Section 27A of the
Securities Act of 1933, as amended, and Section 21E of the Securities Exchange Act of 1934, as amended. The forward-looking
statements in this presentation do not constitute guarantees of future performance. Investors are cautioned that statements in this
presentation which are not strictly historical statements, including, without limitation, statements regarding the Company’s clinical
development plans, constitute forward-looking statements. Such forward-looking statements are subject to a number of risks and
uncertainties that could cause actual results to differ materially from those anticipated, including, without limitation, risks associated
with the Company ’ s capital position, our ability to compete with larger, better financed pharmaceutical and biotechnology
companies, new approaches to the treatment of our targeted diseases, our expectation of incurring continued losses, our uncertainty
of developing a marketable product, our ability to raise additional capital to continue our treatment development program and to
undertake and complete any further clinical studies, the success of our clinical trials, the efficacy of our product candidates for any
particular indication, our ability to develop and commercialize products, our ability to obtain required regulatory approvals, our
compliance with all Food and Drug Administration regulations, our ability to obtain, maintain and protect intellectual property rights,
the risk of litigation regarding our intellectual property rights, our limited manufacturing capabilities, our ability to hire and retain skilled
personnel and other risks detailed in our filings with the Securities and Exchange Commission. These forward-looking statements speak
only as of the date of this presentation. We assume no obligation or undertaking to update or revise any forward-looking statements
contained herein to reflect any changes in our expectations with regard thereto or any change in events, conditions or circumstances
on which any such statement is based. You should, however, review additional disclosures we make in our filings with the SEC.
The information contained in this presentation does not purport to be all-inclusive or to contain all of the information that prospective
investors may desire. In all cases, interested parties should conduct their own investigation and analysis. No representation or warranty
is made as to the accuracy or completeness of these materials, and the only representations or warranties that will be made in
connection with any further investment will be the representations and warranties as may be set forth in the definitive documentation
executed by a duly authorized representative of the Company.
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Method - Vaccine Enhanced Adoptive T Cell Therapy
Step 1. Attenuated autologous cancer cell/immunologic adjuvant
vaccination to generate cancer neoantigen-specific immune
response
Step 2. Leukapheresis to collect primed cancer neoantigen-specific
effector T cell precursors
Step 3. Stimulation of effector T cell precursors to differentiate into
effector T cells and to proliferate ex vivo
Step 4. Adoptive transfer of ex vivo-stimulated effector T cells
Step 5. Injection of low-dose IL-2 to stimulate continued T cell
proliferation in vivo
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VACCINE ENHANCED ADOPTIVE T CELL THERAPY
PROMISING PHASE 2 PLATFORM

• Vaccination combined with ex vivo T cell differentiation/proliferation

Mechanism

Physician-Preferred
Administration

• Adoptive transfer delivers neoantigen-specific effector T cells to
cancer tissue
• Intradermal vaccination, IV infusion and subcutaneous injection
all are standard medical practices
• Retreatment possible

Safety

Clinical Benefit
sciencenews.org

• Minimal adverse effects, fever, chills, headache, nausea
• MTD not reached
• Systemic anti-cancer response (objective responses, disease control)
• Improved quality of life

VACCINE ENHANCED ADOPTIVE T CELL THERAPY
IMPRESSIVE CLINICAL BENEFIT IN RODENT MODEL FOR HUMAN BRAIN CANCERS
High-Grade Glioma Model1,2
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1Holladay

FP, Heitz T, Wood GW. (1992) Cytotoxic T-cells, but not lymphokine activated killer cells, exhibit anti-tumor
activity against established intracerebral gliomas. J Neurosurg. 77:757-62.
2
Similar outcomes obtained with other high-grade gliomas in; Plautz GE, Toualisky JE, Shu S. (1997) Treatment of murine
gliomas by adoptive transfer of ex vivo activated tumor draining lymph node cells. Cell Immunol. 178:101-7. Baldwin NG,
Rice CD, Tuttle TM, Bear HD, Hirsch JI, Merchant RE. (1997) Ex vivo expansion of tumor-draining lymph node cells using
compounds which activate intracellular signal transduction. I. Characterization and in vivo anti-tumor activity of gliomasensitized lymphocytes. J Neuro-Oncol. 32:19-28.
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VACCINE ENHANCED ADOPTIVE T CELL THERAPY

IMPRESSIVE CLINICAL BENEFIT IN CANINE MODEL FOR METASTATIC HUMAN CANCERS

Data Source

Median Survival

Mode of failure

Historical

1

Amputation
alone

134 days (n=162)

Lung metastases

Historical

2

Amputation +
chemotherapy

308 days (n=155)

Lung metastases

ELIAS clinical
3.4
trial

1.
2.
3.
4.

Method

Amputation +
Vaccineenhanced
adoptive T cell
therapy + IL-2

>415 days (n=10)
including multiple
instances of
metastatic disease
regression or slowed
progression

Lung metastases

Trial Results
 8/10 dogs disease free at 6
months
 7/10 dogs disease free at 12
months
 5/10 dogs still living at 731,
640, 637, 636, 525 days
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P e r c e n t s u r v iv a l

Metastatic Canine Osteosarcoma
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Spodnick GJ, et al. (1992 ) J Am Vet Med Assoc. 200:995-9.
Phillips B, et al. (2009) J Am Anim Hosp Assoc. 45:33-8.
Flesner, Veterinary Cancer Society 2018 Annual Conference
Trial results shown exclude one dog with a disease-free interval and an overall survival time of
627 days and 709 days, respectively. The dog did not receive IL-2. Kaplan Meier plot includes
the dog that did not receive IL-2.
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AUTOLOGOUS CANCER CELL VACCINATION:
IMMUNE RESPONSE RESULTS
Cancer Types

Subjects Tested

Immune Responses*

Brain

36

92%

Breast

20

90%

Colon

13

92%

Lung

25

88%

Kidney

17

88%

Melanoma

14

75%

Ovary

5

100%

130

89%

Total

Benefits of vaccination
with neoantigenexpressing cancer cells:
1. Increases number of
primed neoantigenspecific T cells in
patient’s body that
can be used to
manufacture cancer
neoantigen-specific
effector T cells for
treatment
2. Increases number of
primed neoantigenspecific T cells in
cancer tissue that are
available for
subsequent stimulation
in situ

*% delayed type hypersensitivity (DTH) skin test positivity following a single
vaccination; multiple vaccinations push percentage positivity to 100%.
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VACCINE ENHANCED ADOPTIVE T CELL THERAPY
Human recurrent high-grade glioma studies1,2
TVI median survival >2x
that of historical controls.
See appendix for MRIs of
objective complete responses

1TVI

(TVAX Immunotherapy): Holladay FP, et al. (1996) Autologous tumor cell vaccination combined with adoptive cellular
immunotherapy in patients with grade III/IV astrocytoma. J Neurooncology 27:179-89; Wood GW, et al. (2000) A pilot study of
autologous cancer cell vaccination and adoptive cellular immunotherapy using anti-CD3 stimulated lymphocytes in patients
with recurrent grade III/IV astrocytoma. J Neurooncology 48:113-20.; Sloan AE, et al. (2000) Adoptive immunotherapy in
patients with recurrent malignant glioma: Preliminary results of using autologous whole-tumor vaccine plus granulocytemacrophage colony-stimulating factor and adoptive transfer of anti-CD3-activated lymphocytes. Neurosurgical Focus 9:1-8.
2Historical controls: Park JK, et al. (2010) Scale to predict survival after surgery for recurrent glioblastoma multiforme. J Clin Oncol.
28:3838-43.
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VACCINE ENHANCED ADOPTIVE T CELL THERAPY:
RECURRENT HIGH-GRADE GLIOMAS

 Patient MRI’s demonstrating complete clinical responses*
 Patients disease-free >5 years post treatment
3 months after
surgery and prior
to treatment
Immediately
prior to surgery
At completion
of treatment
18 months
after treatment

2 months after
completion
of treatment
8 months
after treatment

*Source: Wood GW, Holladay FP, et al., J Neurooncol. 48:113-20
(2000); Also see slide #7.
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VACCINE ENHANCED ADOPTIVE T CELL THERAPY:
RECURRENT PEDIATRIC GLIOBLASTOMA

BEFORE ADOPTIVE T CELL
THERAPY

3 MONTHS AFTER
ADOPTIVE T CELL THERAPY

10

VACCINE ENHANCED ADOPTIVE T CELL THERAPY
Human Stage 4 Renal Cell Carcinoma Study1,2
Objective responses by RECIST
criteria: 4 complete and 5 partial
responses among 35 patients who
received a full course of treatment
Note: A key difference between this
study and the murine and canine
studies is that all patients in this
study had advanced measurable
metastatic disease, while subjects in
preclinical studies had
micrometastatic disease, which has
a greater potential for permanent
curative elimination.

1Personalized

Immunotherapy: Chang AE, et al. (2003) Phase II trial of autologous tumor vaccination, anti-CD3-activated
vaccine-primed lymphocytes, and interleukin-2 in stage IV renal cell cancer. J Clin Oncol 21:884-90. See also: Chang AE, et
al. (1997) Adoptive immunotherapy with vaccine primed lymph node cells secondarily activated with anti-CD3 and
interleukin 2. J Clin Oncol 15:796-807.
2Control:

Figlin RA, et al. (1999) Multicenter, randomized, phase III trial of CD8(+) tumor-infiltrating lymphocytes in
combination with recombinant interleukin-2 in metastatic renal cell carcinoma. J Clin Oncol 17:2521-9.

11

CLINICAL FOCUS:

PEDIATRIC HIGH-GRADE GLIOMA
 Strategic rationale


Rapid pathway to FDA approval in an ultra orphan disease



Brain cancer is the leading cause of death from cancer in children



High-grade gliomas are the most common form of pediatric brain
cancer



TVAX would be combined w standard of care (temozolomide +
radiation - which provides dismal outcome benefit)



TVAX has a large amount of preclinical and human clinical data on
the susceptibility of adult and pediatric high-grade gliomas to TVAX
Immunotherapy



FDA Priority Review Voucher opportunity

Note: Other cancer types could be targeted, if strategically warranted
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INTELLECTUAL PROPERTY
 TVAX has orphan product designation for primary central nervous
system cancer, which provides 7 years of market exclusivity
 U.S. law also provides 12 years of FDA data exclusivity for biosimilar products following FDA approval
 U.S. patent protection through 2024 with numerous trade secrets
providing long-term competitive advantage
 US - #6,406,699
 EU - #1,225,870
 Canada - #2,388,231

 Patent applications in place to extend patent life an additional
20+ years
 Proprietary methodology
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MARKET
Any patient’s cancer
 Attenuated autologous cancer cell/immunologic adjuvant
vaccines can be generated from any cancer patient regardless
of histopathology or location
 Cancer neoantigen-specific effector T cells can be generated
from blood T cells from any vaccinated patient
 The fact that TVAX Immunotherapy can be used to treat any
cancer patient allows its use in markets where other forms of T
cell immunotherapy are ineffective such as;
 Brain, breast, colon, ovarian, pancreatic, prostate cancers
 Checkpoint-resistant lung cancer
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INVESTMENT REQUIRED –

COMPLETION OF PHASE 2B STUDY
 Seeking $10 million to fund pivotal pediatric high-grade
glioma trial


Trial structure: 60-patient multi-site (8-10) phase 2b clinical trial in
newly diagnosed pediatric high-grade glioma; Two-stage
structure with 20 patients treated in first stage and 40 in second



Potential outcome: TVAX Immunotherapy is combined with
standard therapy in a way that would be, at minimum, additive
and potentially would be therapeutically synergistic



Strategic objective: Accelerated FDA marketing approval for
ultra-orphan pediatric high-grade glioma, which could be
extended to approval for adult high grade glioma and then to
approval for other types of cancers
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TVAX EXECUTIVE TEAM


Chief Executive Officer: Wayne Carter, DVM, PhD, CEO BioNexus
KC, Executive Director Pfizer, led clinical development projects for
several programs including Tarceva® and Sutent®



Chief Scientific Officer: Gary Wood, PhD, Inventor of TVAX
Immunotherapy and Founder TVAX BioMedical, authored >100
scientific publications



Chief Medical Officer: Barry Skikne, MD, Prof Internal Medicine,
Hematology/Oncology at University of Kansas Medical Center,
Executive Director Celgene overseeing global Ph III clinical trials



Chief Financial Officer: Tammie Wahaus, also serves as CEO Elias
Animal Health; 25 years finance and BD experience including Epiq
Systems and E&Y
16

TVAX Immunotherapy: T Cells at Work
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TVAX Immunotherapy: T Cells at Work

Appendix Slides
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PEDIATRIC HIGH-GRADE GLIOMA CLINICAL TRIAL
Q1’19 Q2’19 Q3’19 Q4’19 Q1’20 Q2’20 Q3’20 Q4’20 Q1’21 Q2’21 Q3’21 Q4’21 Q1’22

CRO engaged

Site qualification
Site initiation

Patient enrollment
Group 1, n=20
Patient enrollment
Group 2, n=40

ENROLLMENT

CMO
engaged
FOLLOW-UP

ENROLLMENT

ANALYSIS

FOLLOW-UP

ANALYSIS

Application for
FDA Accelerated
Approval – Q1’2022
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PEDIATRIC HIGH-GRADE GLIOMA CLINICAL TRIAL
Million (USD)
Patient care costs – clinical trial sites (CMH lead, others)
$2.5
Study monitoring – independent CRO

2.3

Manufacturing – TVAX with QA provided by CMO

2.2

Project oversight

2.2

Research and correlative assays (CMH, KUMC, other)

0.8
$10.0

Key budget assumptions
• 3 year timeline from funding to FDA submission, as follows
• Launch patient recruitment at CMH and CHLA within 6 months of funding date
• Initiate 8 additional trial sites within 3 months of trial launch
• Enrollment continues while interim assessment is prepared on first cohort
• Last patient completes treatment within 16 months of launch (i.e. 12 months to
fully-enrolled study; 4 months to complete treatment regimen)
• Primary endpoint (1 year EFS) achieved within 28 months of launch (i.e. within
34 months of funding date) supports application for accelerated approval
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PEDIATRIC HIGH-GRADE GLIOMA CLINICAL TRIAL
Important Treatment Features:
 Combines TVAX Immunotherapy with standard therapy to
treat newly diagnosed patients
 Newly diagnosed patients have healthy immune systems and
minimal residual disease
 Standard chemoradiotherapy reduces cancer tissue
associated immune suppression

Result:
 TVAX Immunotherapy could synergize with standard
treatment and significantly prolong patient survival
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PEDIATRIC HIGH-GRADE GLIOMA CLINICAL TRIAL
Outcome de-risking:
 Effector T cells established as highly effective anti-cancer
agents by multiple companies using checkpoint
inhibitors, CAR-T cells and TILs
 TVAX Immunotherapy effective against recurrent human
high-grade gliomas in children and adults
 Safety studies performed in >200 patients established
minimal toxicity
 Manufacturing SOPs already in place and treatmenttested for simple manufacturing process
 Low treatment costs compared to other T cell treatments
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ADOPTIVE T CELL IMMUNOTHERAPY:
RENAL CELL CARCINOMA

Patient CT’s demonstrating complete clinical response*

Lung Scan: Pre-treatment

Lung Scan: Post-treatment
*Chang, et al, (2003) J Clin Oncol. 21:884-90. Additional CT scans to be found in Chang publications. Also see slide #6
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