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Learn how to think about proteins as dynamic, allosteric systems instead of static structures. This
module focuses on detecting allosteric hotspots, reading conformational pathways and using this
information to design mutations that modulate activity, stability and regulation, building a
practical bridge between structural analysis and protein engineering decisions.

Allostery, Hotspots & Protein Engineering
Help Desk · WhatsApp

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

Session 1 — Allostery Concepts & Dynamic Networks Session 2 — Hotspot Mapping &

Conformational Pathways Session 3 — Allostery Aware Protein Engineering Session 4 — Mini

Capstone: Allosteric Design Notebook

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

Allostery Concepts & Dynamic Networks

Allostery and long range communication in proteins

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

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

i n a c t i v e  a n d  i n t e r m e d i a t e  s t a t e s  i d e a

Networks on structures and paths of communication

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

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

c o n n e c t i n g  n e t w o r k  m e t r i c s  t o  m o t i o n s
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Inputs for allostery analysis from structures and MD style data

s t a t i c  s n a p s h o t s  v s  t r a j e c t o r y  i n f o r m a t i o n  c o n t a c t

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

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

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

Hotspot Mapping & Conformational Pathways

Identifying allosteric hotspots on structures and ensembles

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

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

m u t a g e n e s i s  o r  H D X

Conformational pathways between functional states

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

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

d o m a i n  s h i f t s  a n d  l o o p s

Ranking hotspots for intervention and follow up work

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

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

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

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

Allostery Aware Protein Engineering

Design strategies targeting allosteric sites and networks

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

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

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

Mutation planning around hotspots and communication paths

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

http://www.nthrys.com
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a c t i v i t y ,  s t a b i l i t y  a n d  e x p r e s s i o n  a v o i d i n g  c l a s h e s

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

Simple in silico readouts to triage designs before experiments

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

d y n a m i c s  o r  n e t w o r k  m e t r i c s  c o m p a r i s o n  s h o r t l i s t s

f o r  e x p e r i m e n t a l  f o l l o w  u p

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

Mini Capstone: Allosteric Design Notebook

Select a protein and define an allostery focused design question

T h e o r y  +  P r a c t i c a l

Map hotspots, propose mutations and sketch expected effects

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

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

s e t  f o r  e x p e r i m e n t s

Deliverables: allosteric design slides, tables and notes

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

r a t i o n a l e  p l a n  f o r  f o l l o w  u p  M D  a n d  w e t  l a b  t e s t s

http://www.nthrys.com

