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Learn how to turn raw molecular dynamics trajectories into decision ready analyses. This module
focuses on trajectory handling, stability and flexibility metrics, interaction and energetics analysis,
and MM/PBSA style binding free energy workflows so that you can quantify complex stability
and binding strength in a reproducible way.
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S e s s i o n  I n d e x

Session 1 — Trajectory Handling & Quality Checks Session 2 — Stability & Flexibility Metrics

Session 3 — Interactions, Energetics & Clustering Session 4 — Mini Capstone: Binding Free Energy

Report

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

Trajectory Handling & Quality Checks

MD trajectory formats and preprocessing steps

c o o r d i n a t e  a n d  t o p o l o g y  f i l e s  r e m o v i n g  P B C  j u m p s

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

Basic run quality diagnostics vs time

t e m p e r a t u r e  a n d  p r e s s u r e  t r a c e s  d e n s i t y ,  e n e r g y  a n d

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

MD Analysis, Stability, Energetics & Binding Free Energy —
Hands-on
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Region and selection management for analysis

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

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

S e s s i o n  2
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Stability & Flexibility Metrics

Global stability measures

R M S D  v s  t i m e  f o r  b a c k b o n e  a n d  l i g a n d  r a d i u s  o f

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

i d e n t i f i c a t i o n

Local flexibility and fluctuation analysis

R M S F  p e r  r e s i d u e  m a p p i n g  f l u c t u a t i o n s  o n t o

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

Conformational descriptors and PCA ideas

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

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

S e s s i o n  3
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Interactions, Energetics & Clustering

Protein ligand interaction analysis over time

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

c o n t a c t s  a n d  p i  s t a c k i n g  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

Energetic decomposition concepts

C o u l o m b  a n d  L e n n a r d  J o n e s  t e r m s  p e r  r e s i d u e

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

r e s i d u e s

http://www.nthrys.com
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Clustering conformations and representative structures

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

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

c a l c u l a t i o n s

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

Mini Capstone: Binding Free Energy Report

MM PBSA style binding free energy workflow concepts

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

Prepare snapshots, run calculations and interpret results

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

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

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

Deliverables: MD stability and binding free energy dossier

p l o t s  f o r  R M S D ,  R M S F  a n d  i n t e r a c t i o n s  b i n d i n g  f r e e

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

g u i d a n c e

http://www.nthrys.com

