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Build an intuitive, structure informed view of how epitopes and paratopes interact in three
dimensions. This module connects sequence based epitope ideas to 3D antigen structures,
antibody binding sites, interfaces and docking concepts that support rational vaccine and antibody
engineering decisions.

Structural Epitope Mapping & Paratope
Docking
Help Desk · WhatsApp

S e s s i o n  I n d e x

Session 1 — Structural Immunology & 3D Data Basics Session 2 — Epitope Mapping on Antigen

Surfaces Session 3 — Paratope Features & Docking Concepts Session 4 — Mini Case Study: From

Sequence to Structural Story

S e s s i o n  1
F e e :  R s  8 8 0 0   Apply Now

Structural Immunology & 3D Data Basics

Antibody structure, paratopes and antigen binding sites

(conceptual)

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

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

3D structure formats and basic viewing concepts (orientation)

P D B  s t y l e  c o o r d i n a t e  f i l e s  c h a i n s ,  r e s i d u e s  a n d

Structural Epitope Mapping & Paratope Docking — Hands-
on
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a t o m s  c a r t o o n ,  s u r f a c e  a n d  s t i c k  v i e w s

Antigen epitope types and structural context

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

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

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

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Epitope Mapping on Antigen Surfaces

Mapping sequence defined epitopes onto 3D structures

(conceptual)

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

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

r e g i o n s

Surface accessibility and flexibility as epitope features

s o l v e n t  e x p o s e d  v e r s u s  b u r i e d  l o o p s ,  t u r n s  a n d

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

p a t c h e s

Relating mapped epitopes to known antibody complexes (where

available)

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

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

c h e c k i n g  w i t h  e x p e r i m e n t a l  e p i t o p e  d a t a

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Paratope Features & Docking Concepts

Describing paratopes and antigen binding interfaces (conceptual)

C D R  c o n t r i b u t i o n s  a n d  c o n t a c t  r e s i d u e s  s h a p e

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

http://www.nthrys.com
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b r i d g e s  o v e r v i e w

Docking outputs and scoring readouts (orientation only)

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

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

d o c k i n g  p r e d i c t i o n s

Interpreting structural changes upon binding (conceptual)

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

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

a n d  m u t a t i o n  m a p p i n g

S e s s i o n  4
F e e :  R s  1 8 8 0 0   Apply Now

Mini Case Study: From Sequence to Structural Story

Starting from antigen sequence and predicted epitopes

(conceptual)

i d e n t i f y  o r  a p p r o x i m a t e  3 D  s t r u c t u r e  m a p  e p i t o p e

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

c l u s t e r i n g

Connecting to antibody binding hypotheses (conceptual)

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

h i g h l i g h t  k e y  c o n t a c t  r e s i d u e s  t o  w a t c h  r e l a t e  t o

k n o w n  e s c a p e  o r  m u t a t i o n  s i t e s

Summarising structural insights for design teams (conceptual)

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

e p i t o p e s  a n d  i n t e r f a c e  n o t e s  h a n d o f f  t o  d o c k i n g ,

e n g i n e e r i n g  a n d  w e t  l a b  m o d u l e s

http://www.nthrys.com

