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Link structural and functional views of antibodies to conceptual design and optimisation
workflows. This module explains neutralising versus non neutralising antibodies, binding and
paratope features, and affinity maturation concepts that support vaccine, therapeutic and
immunotherapy projects at a design brief level.
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Neutralizing Antibodies & Binding Fundamentals

Neutralising versus non neutralising antibodies (conceptual)

b l o c k i n g  e n t r y  o r  k e y  f u n c t i o n a l  s t e p s  e f f e c t o r

f u n c t i o n s  a n d  F c  c o n t r i b u t i o n s  ( o r i e n t a t i o n )

e x a m p l e s  f r o m  v i r u s e s  a n d  o n c o l o g y  t a r g e t s

( c o n c e p t u a l )

Recap of antibody structure and binding regions (summary view)
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F a b ,  F c  a n d  v a r i a b l e  d o m a i n s  C D R  l o o p s  a n d

p a r a t o p e  o v e r v i e w  i s o t y p e s  a n d  s u b c l a s s e s

o r i e n t a t i o n

Affinity, avidity and kinetic concepts in plain language

a s s o c i a t i o n  a n d  d i s s o c i a t i o n  i d e a s  a f f i n i t y  v e r s u s

a v i d i t y  i n t u i t i o n  h o w  t h e s e  m a p  t o  p o t e n c y  i n  a s s a y s

( c o n c e p t u a l )
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Paratopes, Epitopes & Determinants of Potency

Epitope classes and neutralisation mechanisms (conceptual)

r e c e p t o r  b i n d i n g  s i t e  a n d  f u s i o n  r e g i o n  e p i t o p e s

c o n s e r v e d  v e r s u s  v a r i a b l e  e p i t o p e  c h o i c e s  s t e r i c

b l o c k i n g  v e r s u s  a l l o s t e r i c  e f f e c t s  o r i e n t a t i o n

Paratope shape and chemistry at a conceptual level

C D R  l e n g t h  a n d  c o m p o s i t i o n  i d e a s  e l e c t r o s t a t i c s ,

h y d r o p h o b i c  a n d  a r o m a t i c  c o n t a c t s  r o l e  o f  h e a v y  a n d

l i g h t  c h a i n s  i n  b i n d i n g

Escape, variants and epitope resilience (conceptual)

m a p p i n g  m u t a t i o n s  o n  e p i t o p e  s u r f a c e s  b r e a d t h

v e r s u s  p o t e n c y  t r a d e  o f f s  c o c k t a i l  a n d  b i s p e c i f i c

c o n c e p t s  ( o r i e n t a t i o n )
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Affinity Maturation Concepts & Readouts

Natural affinity maturation in germinal centres (orientation)

s o m a t i c  h y p e r m u t a t i o n  c o n c e p t  s e l e c t i o n  f o r  h i g h e r

a f f i n i t y  c l o n e s  i m p l i c a t i o n s  f o r  l o n g i t u d i n a l  s a m p l e s

http://www.nthrys.com
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In vitro and in silico affinity maturation themes (conceptual)

d i s p l a y  a n d  s e l e c t i o n  s t y l e  c y c l e s  o v e r v i e w  s e q u e n c e

l e v e l  v a r i a n t  e x p l o r a t i o n  s t r u c t u r a l  a n d  s c o r i n g

r e a d o u t s  o r i e n t a t i o n

Safety and developability considerations during optimisation

(conceptual)

m a i n t a i n i n g  e p i t o p e  s p e c i f i c i t y  a g g r e g a t i o n  a n d

v i s c o s i t y  c o n c e p t s  l i n k  t o  i m m u n o g e n i c i t y  a n d

l i a b i l i t y  c h e c k s
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Design Brief: Towards Neutralizing Antibody Candidates

From target and epitope map to antibody design objectives

(conceptual workflow)

d e f i n e  f u n c t i o n a l  n e u t r a l i s a t i o n  g o a l s  p r i o r i t i s e

e p i t o p e s  a n d  r e g i o n s  o f  i n t e r e s t  h i g h  l e v e l  c h o i c e  o f

a n t i b o d y  f o r m a t

Summarising binding and affinity maturation hypotheses

(conceptual)

s i m p l e  d i a g r a m s  o f  e p i t o p e  e n g a g e m e n t  t a b l e s  o f

c a n d i d a t e  s e q u e n c e  o r  C D R  i d e a s  o u t l i n e  o f

o p t i m i s a t i o n  c y c l e s  a n d  d e c i s i o n  p o i n t s

Handoff to discovery, engineering and clinical teams

(conceptual)

c o n t e n t  s u i t a b l e  f o r  i n t e r n a l  p r o j e c t  k i c k  o f f  s l i d e s

c l e a r  a s s u m p t i o n s  a n d  r i s k  n o t e s  l i n k  t o  n e o a n t i g e n ,

i m m u n o p e p t i d o m i c s  a n d  s y s t e m s  m o d u l e s

http://www.nthrys.com

