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Learn how to set up, execute and analyze molecular dynamics (MD) simulations for proteins and
protein–ligand complexes. From force field selection and system building through minimization,
equilibration, production runs and trajectory analysis, you will construct MD workflows that are
reproducible, physically sensible and ready to support docking, stability and mechanism studies.
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S e s s i o n  I n d e x

Session 1 — Force Fields, System Building & MD Basics Session 2 — Minimization, Equilibration &

Production Session 3 — Trajectory Analysis & Property Extraction Session 4 — Best Practices,

Reproducibility & Reporting

S e s s i o n  1
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Force Fields, System Building & MD Basics

MD concepts and force fields

N e w t o n i a n  d y n a m i c s  i d e a  A M B E R  /  C H A R M M  /  O P L S

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

Protein and complex preparation for MD

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

a n d  p H  i d e a s  l i g a n d  p a r a m e t e r  o v e r v i e w
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Solvation, ions and box definition

p e r i o d i c  b o x e s  a n d  s h a p e s  w a t e r  m o d e l s  ( T I P 3 P  l i k e )

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

S e s s i o n  2
F e e :  R s  1 6 5 2 0   Apply Now

Minimization, Equilibration & Production

Energy minimization strategies

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

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

NVT / NPT equilibration design

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

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

s t a b i l i t y

Production MD parameters and stability

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

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

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

Trajectory Analysis & Property Extraction

Basic stability and flexibility metrics

R M S D  a n d  R M S F  t i m e  s e r i e s  r a d i u s  o f  g y r a t i o n

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

Interactions and binding stability

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

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

Advanced views and projections
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P C A  /  e s s e n t i a l  d y n a m i c s  c o n c e p t s  c l u s t e r i n g

c o n f o r m a t i o n s  e x t r a c t i n g  r e p r e s e n t a t i v e  s n a p s h o t s

S e s s i o n  4
F e e :  R s  2 6 3 2 0   Apply Now

Best Practices, Reproducibility & Reporting

Good practice checklists for MD projects

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

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

Connecting MD to docking and free energy ideas

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

M M  P B S A  s t y l e  w o r k  i d e n t i f y i n g  m e t a s t a b l e  s t a t e s

Figures, tables and repositories for MD studies

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

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