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Hoe biochemie een cruciale rol speelde in het bestrijden van de
corona crisis — Het Pfizer vaccin verhaal van binnen uit

Marc Kaptein — Medisch Directeur, Pfizer Nederland
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lonizable Cationic Lipid

O Binds & Protects RNA
O Facilitates Endosomal Escape
O Neutral Charge at pH 7.4

Cholesterol

O Important for endocytosis
via LDL receptor and ApoE

Helper Lipid

© Structural

Stabilizer

O Stabilizes Particle
O Protect from opsonization



Neutral Charged
lonizable Lipid lonizable Lioid DSPC Cholesterol PEG-lipid mRNA
Pfizer Strictly Confidential
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—  Vaccin platforms
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MRNA Vaccin

I@ Vaccine @ APCs present
enters cell immunogens
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T and B cells

T-helper cell
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Cytotoxic T cell
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Attacks virus infected cells and
helps increase length of protection
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Protective neutralizing anti-
bodies against the spike
protein to prevent spread

Memory B cells for immune memory
should a new infection occur.



Unmodified mRNA

(URNA)

RATIONALE
= Intrinsic adjuvant effect expected

= Being tested for tolerability &
safety

= Antibody & strong T cell
responses expected

Nucleoside-modified mRNA

(modRNA)

RATIONALE
= Less adjuvant effect expected

= Being tested for tolerability &
safety

= Strong antibody responses &
CDA4 T cell response expected

Self-amplifying RNA
(saRNA)

@— Replicase SGP [Antigen A30-L-A70

RATIONALE

= Long duration of protein expression
expected

= Being tested for tolerability and safety

= Higher likelihood for good immune
response with only 1x administration
than other variants

= Higher likelihood for efficacy with very
low vaccine dose than other variants

. Breakthroughs that
change patients’ lives
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SARS-COV-2
(3D Model)

Initially Four Vaccine Candidates
Spike Protein

RNA
Variant Target Construct Regimen
162al RBD subunit URNA Prime/boost
162b1 RBD subunit modRNA Prime/boost
P2-mutated*
162b2 full spike modRNA Prime/boost
protein
P2-mutated* Sinale
- 162c2 full spike saRNA =g
rotein injection
SARS-COV-2 b

Spike Protein 3D Structure?!

* P2 mutated — two proline mutations to lock the spike protein in the prefusion conformation

URNA: unmodified MRNA
modRNA: nucleoside modified mMRNA saRNA: self-amplifying mRNA
1. Wrapp et al., Science 2020;367:1260-1263.
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Phase 1: Two 30 ug Doses of BNT162b2 Induce Neutralizing Antibody Titers Comparable or Higher
than Natural Infection (US Study)
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Phase 1 : BNT162b2 Elicits Strong Th1l-biased CD4* and CD8* T Cell Responses (German Trial)
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Sahin U, Muik A, Vogler | et al, medRxiv preprint doi: https://doi.org/10.1101/2020.12.09.20245175 link: https://www.medrxiv.org/content/10.1101/2020.12.09.20245175v1 [preprint]
Caution: Preprints are preliminary reports of work that have not been certified by peer review. They should not be relied on to guide clinical practice or health-related behavior and
should not be reported in news media as established information.
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Omicron Bal, Ba4, Ba5, etc?

Spike protein mutations
(Delta: B.1.617.2)
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MRC-University of Glasgow Centre for Virus Research. COG-UK. https://sars2.cvr.gla.ac.uk/cog-uk/. Accessed 1 February 2022.

Spike protein mutations
(Omicron: B.1.1.529)
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Omicron spike protein

RBED

Protomer 3

Protomer 2

Omicron RBD
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Presenter
Presentation Notes
Pfizer mRNA Science Narrative Strategy Pillar 2: Expand mRNA expertise to other infectious diseases
We are making rapid progress in other mRNA vaccine research areas and have our eyes set on other infectious diseases, particularly viral infectious diseases, including flu and shingles (in collaboration with BioNTech).


Background:

Flu
Flu can be life-threatening and remains an area of critical need for global health. Each year, flu results in up to five million cases of severe illness and 290,000 to up to 650,000 deaths worldwide.1
The flexibility of mRNA technology and its rapid manufacturing could potentially allow greater reliability of supply and better strain match which could potentially lead to potentially improved efficacy for flu vaccines.
We aim to enhance our mRNA footprint with potential game-changing approaches to an mRNA-based flu vaccine.
The initial Phase 1 study for our mRNA flu vaccine in healthy adults 65-85 years of age was completed in February 2022. A follow-up Phase 1/2, dose-ranging study will begin enrolling healthy adults 65-85 years of age.

Shingles
We are collaborating with BioNTech to co-develop the first mRNA-based vaccine to help protect against shingles.
Shingles is a painful disease with potentially severe and long-lasting effects in older and immunocompromised adults.
One in three US adults will experience shingles at least once in their lifetime with most attacks lasting 3-5 weeks. Most cases occur in adults >60 and those who are immunocompromised.2
An increase in the incidence of shingles with increasing age has been reported in the past several decades across Australia, Germany, Belgium, France, Netherlands, Canada, and the UK, suggesting a significant global health burden that is expected to continue rising as the population ages.3
Globally, the presence of shingle-related complications has increased direct medical costs.4
In China, cost per new onset was nearly ¥7,556 ($1,200) more for inpatient versus outpatient care.4
In Italy, patients hospitalized for shingle-related complications averaged €2695 ($3,000) in direct costs, while visits to a general practitioner averaged €24 ($27).5
We expect to enter clinical trials in the second half of 2022.
We are aiming to maintain the high levels of efficacy demonstrated with currently available vaccines but believe there is potential to improve the tolerability profile with reduced side effects. This is being coupled with Pfizer’s strength in robust, scalable, and reliable manufacturing.


Pictures:
Left: Transmission Electron Micrograph of Influenza Virus  (diameter: 80-120nm)
Right: Transmission Electron Micrograph of Varicella Zoster Virus (diameter: 200nm)

Source: Science Photo Library
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Pfizer and BioNTech Initiate Phase 1 Study of Single Dose mRNA-Based
Combination Vaccine Candidate for Influenza and COVID-19

Thursday, November 03, 2022 - 06:45am
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