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The myth: COVID-19 is no worse than flu
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The reality: COVID-19 has resulted in over 46,000 deaths in the US



COVID-19 is NOT just a flu!
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Disease Estimated case fatality rate (CFR)

COVID-19 ~6-7% global estimate

SARS-CoV
10%

Venkatesh and Memish (2004)
Munster et al. (2020)

MERS-CoV
34%

Munster et al. (2020)

Seasonal flu (US)
0.1-0.2%
US CDC

Ebola

50%
40% in the 2013-16 outbreak

WHO (2020)
Shultz et al. (2016)
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We need a vaccine!



SARS-CoV-2 vaccines
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Over 70 COVID-19 vaccines are in development using either proven or novel platforms

https://www.nature.com/articles/d41573-020-00073-5

As of April 8, 2020

• Inactivated: 3
• Live-attenuated: 2
• DNA: 6
• RNA: 11
• Non-replicating viral vector: 9
• Replicating viral vector: 6 
• Protein subunit: 24
• VLP: 3
• Unknown: 6

A total of 70 COVID-19 vaccines are in 
development according to the WHO 
DRAFT landscape of COVID-19 
candidate vaccines April 11, 2020:



Majority of SARS-CoV-2 vaccines target spike (S) protein



Majority of vaccines entering clinical trial are based on S protein

Company/Institute Country Platform Stage Antigen

Inovio Pharmaceuticals USA DNA delivered by electroporation Phase 1 S protein

Moderna/NIAID USA Lipid nanoparticle-mRNA Phase 1 Prefusion S protein

Shenzhen Geno-Immune Medical Institute China Lentiviral vector (2 candidates) Phase 1 Synthetic peptide

CanSino Biologics China Adenoviral vector Phase 1 S protein

University of Oxford UK Adenoviral vector Phase 1 S protein

Sinovac China Inactivated virus Phase 1 Whole virus

Symvivo Canada DNA delivered by Bifidobacterium Phase 1 S protein

Institut Pasteur France Replicating viral vector Preclinical S protein

Codagenix/SII USA Live-attenuated virus Preclinical Whole virus

Sanofi Pasteur/GSK USA Subunit Preclinical S protein

Novavax USA Subunit Preclinical S protein

University of Queensland/GSK Australia Subunit Preclinical S protein

Baylor College of Medicine USA Subunit Preclinical S protein

Medigen/NIAID Taiwan Subunit Preclinical Prefusion S protein

Curevac Germany RNA Preclinical S protein



SARS-CoV-2 spike protein

• SARS-CoV-2 is the virus causing the COVID-
19 pandemic.

• S protein acts like a key to enter the cell via 
the receptor, hACE2.

• S protein also allows the virus to fuse with 
the cell after attach itself to the receptor
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US NIH/NIAID’s prefusion spike protein technology

Dr. Barney Graham, NIAID
Dr. Jason McLellan, U Texas
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Structure-based engineering of MERS-CoV and SARS-CoV S proteins

Postfusion form

Prefusion form
(mushroom-like)



Advantages of NIH/NIAID’s S-2P protein as vaccine

15

• Dr. Barney Graham at NIAID has developed a 
modified form of S protein as basis for vaccine

• The modified form of S protein, called S-2P has 
the following advantages over S protein found 
on virus:

 More stable
 Better at inducing immune response and 

antibodies
 Cannot fuse with cells
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mRNA vaccine - First to enter phase I clinical trial with prefusion S protein

Vaccine candidates entering human clinical trial

DNA vaccine

Inactivated whole virus

Adenovirus vector



MVC and Moderna licensed the S-2P technology from NIH
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SARS-CoV-2 S-2P 
(S protein)

mRNA vaccine
(S-2P protein produced within the host cell)

subunit vaccine
(S-2P protein produced by cell culture)

SARS-CoV-2 S-2P sequence
from NIH/NIAID



Adjuvant: 
Substance added to antigen to enhance immune response



• Effective early viral 
clearance

• Effective termination of 
immune response

• Failure to clear virus
• Lung lymphocyte 

infiltration
• Immunopathology and 

tissue damage
• Amplification of allergic 

inflammation 

A good COVID-19 vaccine adjuvant should induce Th1 response

✓ ✘



Seqirus/CSL

HEPLISAV-B

(hepatitis B)

Mosquirix (malaria)

Commonly used adjuvants in human

Modified from Swiss Med Wkly. 2014;144:w13940. 



MVC’s SARS-CoV-2 vaccine development
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Developing COVID-19 vaccine at pandemic speed
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Pandemic paradigm

Traditional vaccine development

Emergency Use Authorization (EUA)



EUA Criteria

Immunogenicity Required Immune response induced by vaccine candidate in animal model

Toxicology data

skip Toxicology data referred to the same platform technology 

simplify Prioritize the toxicity assay and expedite it 

parallel Accrue comprehensive data as clinical trials running

Efficacy parallel
Vaccine efficacy in animal models is not required prior to first-in-
human (FIH) clinical trials. 

CMC characterization

GLP batch
Adequate to support the safety of the SARS-CoV-2 vaccine 
construct prior to proceeding to FIH clinical trials

GMP batch

*Theoretical risk disease enhancement needs to be addressed.

EUA guidelines for rapid development of COVID-19 vaccine 



EUA Criteria Example

Immunogenicity Required

Toxicology data

skip
Skipped toxicology study
• Moderna (mRNA vaccine)
• Inovio (DNA vaccine)

parallel
Simultaneous preclinical and clinical trial 
• Oxford University (Adenovirus vector)

Efficacy

CMC characterization
• GLP batch
• GMP batch

Success precedents following EUA criteria 



Formulation
optimization

Clinical trial
Commercial
Production

Animal studies

Development roadmap of NIH/MVC SARS-CoV-2 vaccine

Technology from 
the US NIH/NIAID
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Pilot
Production



Vaccine production for pre-clinical trial (small scale)
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Vaccine production for clinical trial (scale-up)
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Scale-up vaccine production Scenarios
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Vaccine doses 

500,000

1,000,000

5,000,000

20,000,000

50,000,000



MVC’s competitive edge
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MVC: PIC/S GMP-certified vaccine manufacturer



Product Pipeline: Collaboration with world-class partners

DengueEV71 RSV AntibodyH7N9

Taiwan NHRI WHO / UCABKorea GC Pharma

Seasonal Flu

• MVC develops novel vaccines& biologics to prevent emerging infectious diseases

• Current pipeline includes Enterovirus 71, H7N9, Seasonal flu, Dengue vaccines, and RSV
biosimilar drug

US NIH Taiwan NHRI
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State-of-the-art vaccine production facility

1~2F：
Drug Substance Production

Black Utility

4F：QC, R&D Lab

3F：Fill/Finish
1st Floor: Drug Substance Production

• Adherent cell culture production (Vero, MDCK)

• Suspension cell culture production (CHO, 293F)

2nd Floor: HVAC floor

3rd Floor: Fill & Finish
• 10,000 pre-filled syringes and 

3,500 vials per hour

4th Floor: QC, R&D Lab

• Fulfill PIC/S requirements



MVC is ready to tackle the COVID-19 pandemic

• Technology from the US NIH: 
• Culmination of over 15 years of research since SARS and MERS
• Candidate vaccine - ready to use for animal and clinical study

• MVC is well-prepared:
• State-of-the-art cell culture technology
• Rigorous QC/QA process
• Excellent track record of clinical trials
• Experience in vaccine formulation
• PIC/S GMP compliant manufacturing facility
• Team led by veterans in the industry
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Innovations for a Better Life

Thank You 


