
From Structure to 

New Molecules

May, 28-29

Instruct-ERIC Biennal 

Structural Biology 

Conference 2026

gsk.com

International Doctorate 

in Structural Biology

Giulio Tassini1,2, Xhenti Ferhati2, Chiara Muzzi2, Giacomo Vezzani2, Lucia Eleonora Fontana3, Nathalie Norais3, Steve J. Matthews4, Rafal Zdanowicz5, 

Simon Fromm5, Simone Mattei5, Danilo Gomes Moriel2, Anna Maria Colucci2, Ilaria Ferlenghi3, Paola Turano1, Antonio Rosato1 and Francesca Necchi2 

1: Università degli Studi di Firenze, Florence, Italy. 2: GSK Vaccines Institute for Global Health (GVGH), Siena, Italy. 3: GSK, Siena, Italy. 4: Imperial College London, London, UK. 

5: EMBL – Heidelberg, Heidelberg, Germany.

Characterization of antibody-antigen binding interactions aimed to develop

an In Vitro Potency assay for Strep A vaccine

Group A Streptococcus (GAS) is an important human pathogen, responsible for a significant and diverse global 

disease burden, from mild conditions such as impetigo and pharyngitis, to life-threatening diseases (ARF, RHD)

1.8m 
New Strep A 

infections per year

500k
Annual deaths by 

Strep A infections

GVGH is currently developing a 4 component vaccine, targeting multiple Strep A mechanisms of pathogenesis 
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Development of an IVRP (In Vitro Relative Potency assay)

Objectives

altered binding 

affinity

-3,5

-3

-2,5

-2

-1,5

-1

-0,5

0

0,5

1

0 2 4 6 8 10

L
o

g
 (
O

p
ti

c
a
l 
D

e
n

s
it

y
)

Decreasing concentration (Dilution)

Ref vaccine

Test vaccineref

reference

test

Decreasing concentration (Dilution)

L
o
g

 (
O

p
ti
c
a

l 
D

e
n

s
it
y
)

standard antigen 

subpotent antigen

To evaluate the efficacy and the long-term 

stability of the novel StrepA vaccine candidates

To correlate in vitro potency of an antigen with 

in vivo immunogenicity

To replace the use of in vivo with in vitro assay

Complex characterization (Antibody - antigen) Binding affinity evaluation

Results

Introduction

Materials and methods

Competitive ELISA (cELISA)
Allows to evaluate antigen alterations, 

thanks to the competition with the 

standard for the binding of the mAb 

Reconstructed a 6 Å resolution map of the SLO antigen. 

Cryo-EM

Negative staining 

TEM 

(preliminary data) 50A

Conclusions

Cryo-EM experimental conditions optimization to observe SLO in complex with 6B1B4 mAb

The 4 Å map of the SpyAD and 17F11D6-mAb complex helps 

with the characterization of the interaction. 

Binding characterization of mAbs via Octet / cELISA with thermally stressed antigen

Our data suggest 10B6C10-mAb recognize a linear epitope while 

3F2G10-mAb a conformational epitope. The result could be 

confirmed via the structural characterization of the two 

complexes mAb-SpyCEP.
Cryo-EM structural characterization of the two complexes SpyCEP+3F2G10 / SpyCEP+10B6C10

Prediction of 

binding model

AF Prediction
SLO
(Antigen)

20K particles 
selected for 
3D 
recostruction

3D recostruction and 
refinement (~ 6 Å )

Single particles analysis
✓ 3D reconstruction of the 

antigen alone

X Complex not visible in this 

conditions

+
17F11D6SpyAD

Antigens

3F2G10 10B6C10

1F6F9 17F11D6

6B1B4 11G1A9

SLO
(Antigen)

60 

KDa

SpyAD
(Antigen)

SpyCEP
(Antigen)

173 

KDa

89 

KDa

Preselected mAbs

Murine 

IgG1
C domains

Structural 

characterization

Epitope mapping

RMSD

4HSC vs predicted = 0.403  

(362 to 362 atoms)

Next Steps

SLO

SpyCEP

SpyAD

Epitope mapping via HDX-MS to complement the structural data determined via Cryo-EM 

Binding characterization of mAbs via Octet

cELISA (stressed antigen)

▪ 40°C – 50°C 

stressed antigens 

→ gain of 

binding affinity

▪ 50°C stressed 

antigen              

→ loss of 

binding affinity

AF Prediction

SpyCEP
(Antigen)

RMSD

6VJB vs predicted = 0.795  

(1065 to 1065 atoms)

5XYR vs predicted = 0.393 

(1204 to 1204 atoms)

Human IgG1
C domains Processing on going

✓First resolved structure of SpyAD with a mAb

✓Determination of binding pose

X Due to high flexibility the N-term / C-term of 

SpyAD are not visible in this conditions

→Epitope – paratope characterization on going

Highlighted 

particles on 

extracted 

micrographs

SpyAD
(Antigen)

AF Prediction
RMSD

Rank1 vs rank0 = 5.806 

(702 to 702 atoms)

Rank2 vs rank0 = 15.827  

(689 to 689 atoms)

Cryo-EM

Resolution

~ 4 Å (1M particles)

Alphafold (AF)
Multimer v3 (2.3.0)

HDX-MS
Hydrogen-Deuterium 

Exchange 

Mass Spectrometry

Cryo-EM
Cryo - Electron 

Microscopy

Single particle analysis (SPA)
For the reconstruction of the 3D 

structure of complexes

Biolayer Interferometry (Octet)
Antigen-mAb binding affinity 

determination (Kd)

For determining the exact 

position and identity of 

residues at the interface of 

interaction 

Provides initial information 

about folding and binding 

model   
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Single particles analysis

Single particles analysis
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SLO / 

6B1B4-Fab

Fab scaffold

+

SpyAD / 

17F11D6-mAb

Highlighted 

particles on 

extracted 

micrographs

+

SLO / 

6B1B4mAb

Highlighted 

particles on 
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micrographs

SLO alone

+
SLO 6B1B4The cryoEM 3D map confirm the preliminary evaluation 

by Negative Staining and AF prediction.

Achieved

The determination of the binding model could drive the selection 

of the most suitable mAb for the IVRP.

1M particles 
selected for 3D 
recostruction

Achieved
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SpyAD

Constant Domain 
IgG1 (PDB: 1IGY)

Variable Domain 
IgG1 (PDB: 1IGY)

CryoEM map

SLO CryoEM map
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