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Model chemistry in proteins with hybrid accuracy and scale. Learn to partition QM vs MM
regions, choose embeddings, set up interfaces between QC engines and MD packages, locate
transition states, and compute reaction free-energy profiles with transparent, reproducible outputs.

QM/MM for Biomolecules (Hybrid
Quantum–Molecular Mechanics)
Help Desk · WhatsApp

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

Session 1 — Concepts: Partitioning & Embedding Session 2 — Practical Setup: Engines & Interfaces

Session 3 — Reaction Paths, Sampling & Analysis Session 4 — Mini Capstone: Mechanism → ∆G

Profile
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Concepts: Partitioning & Embedding

Defining QM vs MM regions: chemistry coverage, size and

boundaries

T h e o r y

Capping strategies and boundary handling

l i n k  a t o m s  ( H )  p s e u d o b o n d s  f r o z e n  M M  s h e l l s

Embedding choices and charge treatment

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

QM/MM for Biomolecules — Hands-on
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e m b e d d i n g  ( o v e r v i e w )  c h a r g e  d e r i v a t i o n  ( R E S P / E S P )
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Practical Setup: Engines & Interfaces

Connecting QC and MD codes; file plumbing & units sanity

O R C A / C P 2 K / G a u s s i a n *  A M B E R / C H A R M M / G R O M A C S

O p e n M M  C h e m S h e l l / p m x  ( b r i d g e s )

Level of theory selection for biomolecular QM regions

D F T  ( G G A / h y b r i d )  s e m i e m p i r i c a l  ( G F N / A M 1 / P M 6 )

b a s i s  s e t s  &  d i s p e r s i o n

Equilibration and restraints around the active site

h a r m o n i c  s h e l l s  p o s i t i o n a l  r e s t r a i n t s
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Reaction Paths, Sampling & Analysis

Locating TS and mapping mechanisms (overview)

c o n s t r a i n e d  s c a n s  N E B / s t r i n g  m e t h o d s  I R C  ( i n t r i n s i c

r e a c t i o n  c o o r d . )

QM/MM-MD & free energy profiles along a coordinate

u m b r e l l a  s a m p l i n g  W H A M  i n t e g r a t i o n  m e t a d y n a m i c s

( o v e r v i e w )

Uncertainty & robustness checks

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

Q M  r e g i o n / l e v e l

S e s s i o n  4
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Mini Capstone: Mechanism → ∆G Profile

Define QM region, map a key step, and assemble a ∆G profile

(reaction coordinate)

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

Provenance & reproducibility checklist (inputs, levels, seeds)

p r o t o c o l  Y A M L  s c e n e  &  f i g u r e  e x p o r t s  t a b l e s  &  l o g s

b u n d l e

Deliverables: figures, tables, README & manifest

P D F  C S V / T S V  c h e c k s u m s

http://www.nthrys.com

