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Understand how proteins move across their conformational landscapes. This module connects
normal mode analysis, molecular dynamics, essential dynamics and ensemble modelling so that
you can characterize motions, identify functional states, and extract mechanistic insight for
docking, design and allostery studies.

Conformational Landscapes — Normal
Modes & Ensembles
Help Desk · WhatsApp

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

Session 1 — Conformational Landscapes & Normal Modes Session 2 — MD Trajectories, PCA &

Essential Dynamics Session 3 — Ensembles, Clustering & State Models Session 4 — Functional

Motions, Allostery & Reporting

S e s s i o n  1
F e e :  R s  1 9 8 0 0   Apply Now

Conformational Landscapes & Normal Modes

Energy landscapes and conformational basins

m i n i m a ,  b a r r i e r s  a n d  p a t h w a y s  n a t i v e  s t a t e

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

Normal mode analysis (NMA) foundations

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

c o l l e c t i v e  m o t i o n s  e l a s t i c  n e t w o r k  m o d e l s  ( E N M )

Conformational Landscapes — Normal Modes & Ensembles
— Hands-on

https://wa.me/919014935156
http://www.nthrys.com
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Visualizing mode motions and displacements

a r r o w  a n d  m o r p h  a n i m a t i o n s  o v e r l a p  w i t h

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

S e s s i o n  2
F e e :  R s  2 3 8 0 0   Apply Now

MD Trajectories, PCA & Essential Dynamics

Preparing and inspecting MD trajectories for analysis

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

t r a n s l a t i o n  /  r o t a t i o n  c o o r d i n a t e  s e l e c t i o n  ( b a c k b o n e

v s  a t o m s )

Principal component analysis (PCA) of motions

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

p r o j e c t i o n  o f  t r a j e c t o r i e s  o n t o  P C s

Essential dynamics and free energy projections

2 D  l a n d s c a p e s  a l o n g  P C 1 / P C 2  p o p u l a t i o n  d e n s i t i e s

a n d  b a s i n s  l i n k i n g  P C s  t o  e x p e r i m e n t a l  o b s e r v a b l e s

S e s s i o n  3
F e e :  R s  2 7 8 0 0   Apply Now

Ensembles, Clustering & State Models

Generating and curating conformational ensembles

d o w n s a m p l i n g  l o n g  M D  r u n s  R M S D  a n d  P C  b a s e d

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

Clustering methods for conformations

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

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

From clusters to kinetic and state models

http://www.nthrys.com
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t r a n s i t i o n  c o u n t s  b e t w e e n  s t a t e s  b a s i c  M a r k o v  s t a t e

m o d e l  ( M S M )  i d e a s  e s t i m a t i n g  l i f e t i m e s  a n d

t r a n s i t i o n  p a t h s

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

Functional Motions, Allostery & Reporting

Relating modes and ensembles to function

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

m a p p i n g  m o t i o n s  o n t o  a c t i v e  s i t e s

Allosteric pathways and communication routes

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

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

Deliverables: landscape figures, ensembles & narrative

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

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

a n d  s l i d e s

http://www.nthrys.com

