
RNA technology: 
Could the technology 
behind some COVID19 
vaccines be used 
against cancer?
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This slide presentation includes forward-looking statements

Forward-Looking Statements

Various statements in this slide presentation concerning the future expectations of BioNTech, its plans and prospects, including the Company’s views with respect to the potential for

mRNA therapeutics; the planned next steps in BioNTech’s pipeline programs and specifically including, but not limited to, statements regarding plans to initiate clinical trials of

BioNTech’s product candidates and expectations for data announcements with respect to BioNTech’s product candidates; the development of commercial capabilities and the

transition of BioNTech to a fully integrated biopharmaceutical company; its expectations with respect to interactions with regulatory authorities such as FDA and EMA, including the

potential approval of BioNTech’s or its collaborators’ current or future drug candidates; expected royalty and milestone payments in connection with BioNTech’s collaborations;

BioNTech’s anticipated cash usage for fiscal year 2020 and beyond; the creation of long-term value for BioNTech shareholders; the ability of BioNTech to successfully develop and

commercialize a vaccine for COVID-19 in partnership with Pfizer and Fosun Pharma; the timing for any potential emergency use authorizations or approvals for BNT162; and the

ability of BioNTech to supply the quantities of BNT162 to support clinical development and, if approved, market demand, including its production estimates for 2021 and the impact

of COVID-19 on our clinical trials and business operations, are forward-looking statements reflecting the current beliefs and expectations of management made pursuant to the safe

harbor provisions of the Private Securities Litigation Reform Act of 1995, as amended. Words such as "expects," "plans," "potential," "target," "continue" and variations of these

words or similar expressions are intended to identify forward-looking statements. Such statements are based on the current beliefs and assumptions of the management team of

BioNTech and on the information currently available to the management team of BioNTech, and are subject to change. The Company will not necessarily inform you of such

changes. These forward looking statements are subject to known and unknown risks, uncertainties, assumptions and other factors that could cause the Company’s actual results,

performance or achievements to be materially different than any future results, performance or achievements expressed or implied by the forward-looking statements. Actual results

may differ materially from those indicated by these forward-looking statements as a result of various important factors, including the Company’s ability to discover and develop its

novel product candidates and successfully demonstrate the efficacy and safety of its product candidates; the pre-clinical and clinical results for its product candidates, which may not

support further development of product candidates; actions of the Company’s collaborators regarding continued product development and product commercialization; actions of

regulatory authorities, which may affect the initiation, timing and progress of clinical trials or the ability of the Company to obtain marketing authorization for its product candidates;

the Company’s ability to obtain, maintain and protect its intellectual property; the Company’s ability to enforce its patents against infringers and defend its patent portfolio against

challenges from third parties; competition from others using technology similar to the Company’s and others developing products for similar uses; the Company’s ability to manage

operating expenses; the Company’s ability to obtain additional funding to support its business activities and establish and maintain its existing and future collaborations and new

business initiatives; the Company’s dependence on collaborators and other third parties for development, manufacture, marketing, sales and distribution of products; the outcome of

litigation; and unexpected expenditures. Any forward-looking statements represent the Company’s views only as of today and should not be relied upon as representing its views as

of any subsequent date. The Company explicitly disclaims any obligation to update any forward-looking statements. The mRNA vaccines and other product candidates discussed in

this slide presentation are investigational products being developed by BioNTech and its collaborators and are not currently approved by the FDA, EMA or any other regulatory

authority.
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The central dogma
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Principle of mRNA therapeutics
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Therapeutic messenger (m)RNAs are used 

to introduce the genetic information for a protein, 

encoded by the respective mRNA, into a cell of interest

poly(A)open reading frame
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mRNA technology poised to revolutionize immunotherapy 
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mRNA Today mRNA Tomorrow mRNA in the Future

Today

mRNA vaccines established as a 
New Drug Class

Today

mRNA technology to 

Displace traditional modalities

CAR-T cell amplifying mRNA 
vaccine 

mRNA cancer vaccines

Systemic mRNA encoded 
immuno-therapies 

Today

“Beyond the Horizon”

Autoimmune diseases

Rare diseases

Other therapeutic areas 

mRNA vaccines for additional 
infectious diseases

Novel targets  Innovative modalities New disease areas

Accelerated learning path for 
COVID vaccine leads to 

diversification and maturation of the 
mRNA technology
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How mRNA vaccines work – training the immune system to fight a disease
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Our mRNA cancer vaccine platforms: FixVac and iNeST
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 Off-the-shelf mRNA immunotherapy

 Targeting a fixed combination of shared antigens

 Non-mutated shared antigens shared across patients 

 Applicable for almost all types of tumor antigens

FixVac iNeSTFixVac

 Fully individualized mRNA immunotherapy

 Targeting 20 neo-antigens unique to each patient

 Vast majority of neo-antigens are unique to individual patients

 Applicable across solid tumor types

Proprietary RNA-LPX formulation for systemic dendritic cell targeting

Strong immunogenicity observed in vivo via TLR7-driven adjuvant effect 

Potent induction of strong ex vivo CD4+ and CD8+ T cell responses

Kranz et al., Nature 2016
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2.1%10.1% 10.3%

Strong vaccine-induced ex vivo CD8+ T cell responses1 across different cancer types 

FixVac iNeST

HPV16-E7
Head Neck Cancer

BNT113, HARE40 trial

Mutant Neoantigen
TNBC

BNT114, TNBC MERIT trial

MAGE-A3
Melanoma

BNT111, Lipo-MERIT trial

NY-ESO-1 
Melanoma

BNT111, Lipo-MERIT trial

5.0%

1T cell responses analyzed by ex vivo multimer staining analysis in blood8

Our RNA-LPX vaccine approach
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BNT111 interim clinical activity data in advanced melanoma

Summary

 Advanced melanoma patients (stage III, IV); dose range: 14µg -100µg

 Out of 74 patients with available follow-up radiological imaging 42 

patients were assessed for preliminary analysis as of July 29, 2019

 of 25 patients with metastatic melanoma who received BNT111 

monotherapy following progression on CPI* and in some cases other 

therapies

 3 patients with partial response (PR)

 1 patient with metabolic complete response1

 7 patients with stable disease (SD)

 14 progressive disease (PD)

 of 17 patients with metastatic melanoma who received BNT111 in 

combination with CPI after progression on CPI monotherapy 

 6 patients with partial response (PR)

 2 patients with stable disease (SD)

 9 progressive disease (PD)

 Adjuvant cohort of 32 patients still in study

9 *CPI: Checkpoint inhibitor; 1based on 18F-FDG-PET/CT analysis

Cumulative patient coverage of FixVac 

melanoma targets is over 90%

 Ongoing clinical programs 

in four cancer indications
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iNeST: Recent update from BNT122 reported at AACR

Phase 1a dose escalation: Monotherapy in locally 

advanced or metastatic solid tumors

 31 patients enrolled, cohorts with doses ranging from 25-100ug 

 Most common tumor types were HR+/HER2+ breast, prostate, 

and ovarian cancer

 Median of 5 lines of prior therapies (range 1-17)

 Most patients enrolled had low level of PD-L1 expression in 

tumor

 Neoantigen-specific T cell responses observed in peripheral blood in 86%

of patients, significant T cell expansion and both naïve and memory 

activated phenotype 

 Of 26 patients with at least one tumor assessment, 

 1 patient with gastric cancer and metastatic liver lesions had 

confirmed CR (ongoing for 10 months) 

 12 patients had SD

Phase 1b combination with atezolizumab demonstrated 

clinical activity in heavily pretreated patients

 132 patients enrolled, cohorts with doses ranging from 15-50μg

 Heavily pre-treated patient population 

 Both CPI experienced and inexperienced

 Most patients with low PD-1 

 Clinical responses associated with T cell response, correlating immune 

profiling of patients’ T cells to cancer-specific response

 Of 108 patients with at least one tumor assessment

 1 patient had CR as best response (0.9%), 

 8 patients had PR (7.4%), and 

 53 patients had SD (49.1%)

 Demonstrates ability to elicit significant T cell responses of both effector and memory phenotype as monotherapy and in combination

 Treatment-related adverse events were primarily transient systemic reactions, manifesting as low grade CRS, IRR or flu-like symptoms

 Early evidence of clinical activity in highly refractory patient population

Note: Patients in both cohorts received personalized product manufactured on per patient basis with up to 20 patient-specific neoantigens, in both cohorts majority of AEs were Grad 1 or Grade 2 10
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Conclusion

 The potential of mRNA as a therapeutic platform technology has been recognized more than 

20 years ago

 Since then, this has been applied in multiple indications both as a vaccine and a therapeutic in 

preclinical and clinical studies

 Before COVID-19, this was most advanced in the area of cancer immunotherapy with very 

promising results

 The development of two mRNA-based vaccines against SARS-CoV-2, the virus causing 

COVID-19, has verified the huge potential of mRNA and thus established mRNA as a new 

drug class

 This will be a big push for mRNA as a vaccine for additional infectious disease, but also 

beyond this in cancer and other indications
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