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Rotavirus (RV) is a highly contagious virus causing acute, severe diarrhea in 
children <5 years

JAMA Pediatr. 2018;172(10):958-965. doi:10.1001/jamapediatrics.2018.1960

RV is transmitted via oral-fecal route.

Geographic Distribution of RV-Associated Mortality 
Rates Among Children Younger Than 5 Years



Limitations of current oral live-attenuated RV vaccines
 Vaccine efficacy against severe RV diarrhea in children <1 year of age

Rotarix1,2 RotaTeq3-6 Rotavac7 Rotasiil8,9

Single live-attenuated human 
strain

Human–bovine pentavalent 
reassortants 

Single human strain 
reassorted with

a bovine segment

Human–bovine pentavalent 
reassortants 

HIC: ~95–100%
LIC to MIC: 

~49% (Africa)
~85% (Latin America)

HIC: ~89–98%
LIC to MIC: 

~40% (Africa) ~48% 
(Bangladesh, Vietnam)

~56% (India) ~36% (India)
~67% (Niger)

 Potential factors contributing to reduced vaccine efficacy in LMICs

HOST

ENVIRONMENT

PATHOGEN

        VACCINE TAKE Reduced Efficacy,  
Effectiveness and Durability

Some of these limitations 
could be bypassed with a 

Parenteral Vaccine
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Multivalency

Delivery platform

Parenteral 
administration

Overcome limitations due to 
oral administration of LAV in 

LMICs

Strategy for a next generation RV vaccine
Lessons learned from the oral live-attenuated and PATH P2-VP8* vaccines

Broaden immune response by 
including antigens eliciting cross-

reactive neutralizing / non-
neutralizing Abs

Elicit T-cell response

Increase duration of 
protection beyond the 1st 

year of life
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RV is composed of a triple-layered capsid

VP4

VP7

VP6

VP2virion interior

Two antigenic regions: VP5* and VP8* that 
contain most of the cross-reactive and strain-
specific neutralization epitopes, respectively.

Immunodominant, highly conserved, and 
contributes to cross-protection without virus 
entry neutralization.

Rotavirus Antigens

VP4

VP6

VP7 Outer capsid glycoprotein, highly antigenic, 
important target for neutralizing antibodies



Iterative process of structure-based antigen design​

Cavity filling

Disulfide

Proline

X-ray crystallography
Electron microscopy

Rational Design,
Computational

Modeling
(AlphaFold)

Biolayer interferometry
Mass spectrometry

SDS-PAGE
Western blot

Animal Studies
ELISA assay

Neutralization assay
T-cell assay

Adapted from DOI: 10.1101/cshperspect.a029470​. Created with BioRender.com.



In vitro evaluation of P2-VP8 antigen

2. Production of Antibodies

3. Antigen purification
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1. Antigen design

4. Antigen binding 
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All animal studies were ethically reviewed and carried out in accordance with European Directive 2010/63/EU and the GSK Policy on Care, Welfare and Treatment of 
Animals. 

In vivo evaluation of the P2-VP8 antigen to set-up immunoassays

CB6F1/J mice

20 animals per group

• T cells  Flow Cytometry

• Binding  ELISA
• Functionality  Neutralization test
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Cellular
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Quantitation of antigen-specific Abs by automated high-throughput ELISA

Humoral immune response
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RV-immunization induces different classes of Ag-specific IgG (day 42)
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Virus neutralization assay with fluorescent readout

• Wa Tc-adapted G1[P8]
• Wi61 G9[P8]
• Hu/Australia/10-25-10/77 L G2[P6]
• DS-1 G2[P4]
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Sera from RV-immunized mice neutralize various RV strains with different IC50

Only virus Virus + serum

4 PL nonlinear regression analysis 
applied to raw data and QC criteria for 

assay acceptance in place

P2-VP8 IMMUNIZED
day 42

P2-VP8 IMMUNIZED
day 153
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Evaluation of antigen-specific T cell response

Re-stimulation splenocytes 
with RV peptides:

Splenocytes isolation Flow cytometry
VP8
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Design

Structural
Analysis

Platform 
Selection

Immune
Profiling

Immunological
Assays

In Vivo
Studies

Elicit durable, cross-reactive 
neutralizing antibody 

response with measurable 
T cell response profiles

Next generation Rotavirus vaccine design: from structure to clinical candidate
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Next generation Rotavirus vaccine design: from structure to clinical candidate
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