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Sanofi Ghent and the NANOBODY® molecule/VHH

Sanofi Ghent

NANOBODY® Research Platform

VHH

NANOBODY®

• Biological drugs
• Combining strength of Antibody based medicine and small molecule-based medicine

• Antibody-based medicine: High specificity, lower toxicity, advantages in development
• Small molecule-based medicine: easier to reach binding site / intrude target
• Possibility to create multispecifics

• Various therapeutic indications: Inflammation & Immunology, Immuno-oncology, Rare Neurological 
Diseases

Who are we? What do we do?

N
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Who are we within the NANOBODY® Research Platform?
Who are we? What do we do?

SKILL TEAMS

DISCOVERY

LEAD CHARACTERIZATION

The NANOBODY®/ VHH workflow 

DISCOVERY workflow

KINETIC PROFILING UNIT
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Kinetic Profiling Unit
Who are we? What do we do?

What do we assess?
KPU

Epitope

Kon Koff

Kinetics

Affinity
KD

How strong do 
the VHH’s bind 
their target?

Where do 
the VHH’s 
bind their 
target?

How fast do the VHH’s 
engage their target?
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Kinetic Profiling Unit
Who are we? What do we do?

How do we assess?
KPU
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Kinetic Profiling Unit
Who are we? What do we do?

Kinetic profiling within the discovery workflow

• Periplasmic extract (peri) + concentration unknown

→ Less time intensive to produce

• Confirm binding

• Know your koff early on → early ranking

CHARACTERIZATIONSCREENING

• Purified material + concentration known

• Epitope binning

• Affinity: VHH ↔ target 

• Affinity with kinetic rate constants (kon, koff) to select 

specific profiles → SPR

KPU
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• Determine kon/koff (characterization) using 
peri (screening)

The Carterra LSA

+

• Higher throughput → large lead panels

Advantages within our workflow

Conclusion:
ü Trim down large peri panels 
ü “Richer” dataset for early ranking
ü Improve timelines

Peri material

Analyte flows over entire 
array (1 on 384)
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ANTI-FLAGmAb

FLAG-tagged VHH in peri

Anti-FLAG Setup
Optimization and application

ANTI-FLAGmAb

HC200M biosensor 
(Carterra)

FLAG-tagged VHH in peri

Immobilization – Lawn 
application

Tagged compound

Capture tool

Compatible biosensor

QC’d Monomeric target

HI
S

Monomeric target
• Human
• Cyno
• Mouse
• …



Internal

How do we use this 
setup to determine 

affinities?
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Affinity Determination of VHHs in Periplasmic Extract
Protocol setup

Capture Kinetics Application

Peri VHHs 
captured

Monomeric 
target flowed 

over

One target titration per capture set

Optimization and application
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Affinity Determination of VHHs in Periplasmic Extract

Data Processing

Double-referenced, 
Y-aligned (serial), cropped

Fitted using kdka
model

Optimization and application

Raw data



Internal

How did we validate 
the anti-FLAG 

setup?
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Validating the Anti-FLAG Setup

Carterra LSA Biacore

Data comparison between Carterra and Biacore

Direct setup

Targets directly immobilized

VHHs flowed over as analytes

Anti-FLAG capture setup

Targets flowed over as analytes

VHHs captured on chip surface

[1] [4]

Optimization and application
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Carterra and Biacore koff Comparison
Value comparison and ranking

koff Value Comparison koff Rank Comparison

Optimization and application

Human target later shown not to be 
monomeric (aSEC) Ranking:

Increasing number

Faster koff
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Carterra and Biacore KD (M) Comparison
Value comparison and ranking

KD (M) Value Comparison KD (M) Rank Comparison

Optimization and application

Human target later shown not to be 
monomeric (aSEC) Ranking:

Increasing number

Decreasing affinity
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Summary + What’s Next?

Target must 
be 

monomeric
Analysis time

Regeneration 
checkSensitivity

Considerations

Epitope binning of VHHs in periplasmic extract

Next Exploration

Pros
Conserves 
material

Fast data 
processing

Increased 
throughput

KD (M) 
determination 

in peri

Good 
alignment 

with Biacore 
seen

[1]
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