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Learn how to estimate binding free energies for protein–ligand and protein–protein systems using
MM-PBSA, MM-GBSA and introductory FEP style workflows. From MD trajectory preparation
and definition of energy terms to convergence checks, uncertainty estimation and interpretation
limits, you will construct free energy protocols that complement docking and MD and are suitable
for decision support and publication.

Free Energy Calculations — MM PBSA MM
GBSA FEP
Help Desk · WhatsApp

S e s s i o n  I n d e x
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Uncertainty & Reporting
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Concepts, Thermodynamic Cycles & Protocol Choice

Binding free energy fundamentals

∆ G ,  e n t h a l p y ,  e n t r o p y  i d e a s  a b s o l u t e  v s  r e l a t i v e  f r e e

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

Thermodynamic cycles for binding

s o l u t i o n  v s  g a s  p h a s e  c y c l e s  p r o t e i n – l i g a n d  a n d
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m u t a t i o n  s c e n a r i o s  l i n k  t o  e x p e r i m e n t  ( K d ,  I C 5 0 )

Choosing between MM PBSA, MM GBSA and FEP

d a t a  r e q u i r e m e n t s  a n d  c o s t  e x p e c t e d  a c c u r a c y

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

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

MM PBSA / MM GBSA Workflows

Preparing MD trajectories for analysis

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

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

i m a g i n g

Energy components in MM PBSA / GBSA

m o l e c u l a r  m e c h a n i c s  ( E _ v d w ,  E _ e l e c )  p o l a r  &

n o n p o l a r  s o l v a t i o n  t e r m s  e n t r o p y  e s t i m a t i o n

s t r a t e g i e s  o v e r v i e w

Running and interpreting MM PBSA / GBSA

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

d e c o m p o s i t i o n  i d e a s  l i n k i n g  ∆ G  t r e n d s  t o  S A R  a n d

m u t a t i o n s

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

FEP Concepts, Setup & Checks

Alchemical FEP foundations

a l c h e m i c a l  v s  p h y s i c a l  p a t h w a y s  λ  w i n d o w s  a n d  s o f t

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

c a s e s

System and perturbation setup

http://www.nthrys.com
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m a p p i n g  l i g a n d s  a n d  m u t a t i o n s  t o p o l o g y  a n d

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

Convergence, overlap and error estimates

m o n i t o r i n g  λ  w i n d o w  o v e r l a p s  B A R  /  M B A R  s t y l e

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

c h e c k s

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

Best Practices, Uncertainty & Reporting

Uncertainty, replicates and robustness

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

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

Integrating free energies into decision making

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

a n d  S A R  d a t a  f l a g g i n g  b o r d e r l i n e  a n d  n o i s y  c a s e s

Documentation, plots and publication readiness

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

e x p e r i m e n t  p r o t o c o l  d e s c r i p t i o n s  f o r  r e v i e w e r s

http://www.nthrys.com

