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Build and optimize antibody models from sequence all the way to in-silico affinity maturation.
This module covers antibody architecture, CDR numbering, paratope–epitope mapping,
antibody–antigen docking and rational mutation strategies with basic developability and liability
checks.
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Antibody Architecture, CDRs & Paratope/Epitope Basics

Antibody structure and region definitions

V H / V L ,  C H / C L  d o m a i n s  f r a m e w o r k  v s  C D R  r e g i o n s

F a b ,  F c  a n d  f o r m a t s  o v e r v i e w

Numbering schemes and CDR definitions

K a b a t  /  C h o t h i a  /  I M G T  s c h e m e s  C D R  b o u n d a r i e s  a n d

H 3  s p e c i a l  c a s e  t o o l s  f o r  a u t o m a t e d  n u m b e r i n g

Antibody Modelling — Paratope/Epitope & Affinity
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Paratope and epitope fundamentals

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

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

s i z e
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Antibody Modelling & CDR Loop Conformations

Template based antibody modelling

g e r m l i n e  a n d  t e m p l a t e  s e l e c t i o n  f r a m e w o r k  g r a f t i n g

c o n c e p t s  l i g h t / h e a v y  c h a i n  o r i e n t a t i o n

CDR loop modelling strategies

c a n o n i c a l  c l a s s e s  f o r  C D R s  H 3  l o o p  c o n f o r m a t i o n a l

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

Geometry, clashes and quick validation checks

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

R a m a c h a n d r a n  e x p o s e d  l i a b i l i t i e s  i n s p e c t i o n
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Epitope Mapping, Docking & Affinity Estimation

Epitope mapping approaches

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

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

h i n t s  w h e n  a v a i l a b l e

Antibody–antigen docking concepts

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

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

http://www.nthrys.com
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Affinity estimation and contact analysis

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

a l a n i n e  s c a n n i n g  i d e a s  r e l a t i v e  a f f i n i t y  r a n k i n g

c o n c e p t s
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In-Silico Affinity Maturation & Developability

Designing mutations for affinity improvement

p a r a t o p e  r e s i d u e  h o t - s p o t  a n a l y s i s  f o c u s e d  C D R

l i b r a r i e s  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

Basic in-silico developability checks

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

( d e a m i d a t i o n ,  o x i d a t i o n  m o t i f s )  s e l f - a s s o c i a t i o n  r i s k

i n d i c a t o r s

Deliverables: antibody design and maturation report

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

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

s u g g e s t i o n s
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