Preclinical Development of Next-Generation

Rotavirus Vaccine

Rebecca J. Loomis, Ph.D.
GSK Vaccines Institute for Global Health
October 1, 2025

This work was undertaken at the request of and sponsored by GlaxoSmithKline Biologicals SA.
GSK Vaccines Institute for Global Health Srl is an affiliate of GlaxoSmithKline Biologicals SA. @ egskcom

Rebecca Loomis is employed by the GSK group of companies and reports ownership of GSK shares.



* Rotavirus (RV) is a highly contagious virus causing acute, severe diarrhea in

children <5 years

RV is transmitted via oral-fecal route.
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} Limitations of current oral live-attenuated RV vaccines

» Vaccine efficacy against severe RV diarrhea in children <1 year of age
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Rotarix!-2 RotaTeq3*® Rotavac’ Rotasiil®?
Single live-attenuated human | Human—bovine pentavalent Single human strain Human—bovine pentavalent
strain reassortants reassorted with reassortants

a bovine segment

HIC: ~95-100% HIC: ~89-98% ~36% (India)
LIC to MIC: LIC to MIC: ~56% (India) ~67% (Niger)
~49% (Africa) ~40% (Africa) ~48%
~85% (Latin America) (Bangladesh, Vietnam)

» Potential factors contributing to reduced vaccine efficacy in LMICs
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} 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

Overcome limitations due to Parenteral
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} RV is composed of a triple-layered capsid

VP4
VP7

VP6

Rotavirus Antigens

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

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

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



} Iterative process of structure-based antigen design

Biolayer interferometry
Mass spectrometry
SDS-PAGE
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Animal Studies

EL|§A assay X-ray crystallography
Neutralization assay Electron microscopy
T-cell assay

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



} In vitro evaluation of P2-VP8 antigen
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} In vivo evaluation of the P2-VP8 antigen to set-up immunoassays
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} Quantitation of antigen-specific Abs by automated high-throughput ELISA
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} Evaluation of antigen-specific T cell response

Splenocytes isolation

T Cell
TCR+
é) CD3+

Cytotoxic T cell T Helper cell Regulatory T cell
o (@oe (@ oo
= s - FOXP3+

IFN-y
GranzB \l/
TNF
Tfh T cell Th1Tcell Th2Tcell Th17Tcell
o © @ (9

CD4+ CD4+ CD4+ CD4+

CXCR5+  IFN-y IL-4+ IL-17+

PD1+ IL13+

10/27/2025

Re-stimulation splenocytes

with RV peptides:

IL2

Comp-FLZ1-A  IL-2-PE-Cy5-A

Comp-FLO9-A ;- CD44-BUV 805-A

CD44

_—
Flow cytometry
0.0002 <0.0001
0.4— . RV Ag-specific peptides

g 0.0033 0.0018 D unrelated peptides
o D unstimulated
c’ - [ J
> 0.3
o ° .
g .

[
2 0.2_ °
[
o

[ ] [ 3
& 014 . T 8
-
— o|® . «® ®
S Sh %
0.0
P2-VP8 IMMUNIZED P2-VP8 IMMUNIZED CTRL
day 42 day 153

RV-immunization induces Ag-specific activation of T cells

CSK



} 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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