
NTHRYS OPC PVT LTD Coarse-Grained Models: MARTINI & Elastic Networks — Hands-on

NTHRYS OPC PVT LTD | smo@nthrys.com | +91 - 8977624748 | www.nthrys.com
A Ministry of Corporate Affairs Incorporated Company

Learn how to use coarse-grained (CG) models to explore slow, large-scale motions of
biomolecules using MARTINI and elastic network models. This module covers mapping
strategies, CG force fields, elastic networks and normal mode analysis so that you can design
multi-scale simulations, interpret low-frequency motions and connect CG insights back to
atomistic detail.

Coarse-Grained Models: MARTINI & Elastic
Networks
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S e s s i o n  I n d e x

Session 1 — Coarse-Graining Concepts & Mapping Session 2 — MARTINI Force Field Workflows

Session 3 — Elastic Network Models & Normal Modes Session 4 — Multi-Scale Modeling & Case

Study

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

Coarse-Graining Concepts & Mapping

Why coarse graining for biomolecules

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

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

Mapping atomistic models to coarse-grained sites

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

Coarse-Grained Models: MARTINI & Elastic Networks —
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a n d  s o l v e n t  i d e a s  t o p o l o g y  g e n e r a t i o n  w o r k f l o w s

Strengths and limitations of CG models

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

d e t a i l  i s  r e q u i r e d  d e s i g n i n g  r e a l i s t i c  e x p e c t a t i o n s

S e s s i o n  2
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MARTINI Force Field Workflows

MARTINI force field overview

b e a d  t y p e s  a n d  i n t e r a c t i o n  l o g i c  M A R T I N I  f o r

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

v a r i a n t s

Building MARTINI systems from structures

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

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

Running and analysing MARTINI simulations

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

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

a t o m i s t i c  o v e r v i e w

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Elastic Network Models & Normal Modes

Elastic network models (ENMs) for proteins

n o d e s ,  s p r i n g s  a n d  c o n t a c t  c u t o f f s  G a u s s i a n  n e t w o r k

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

f a c t o r s

Normal mode analysis and low-frequency motions

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

http://www.nthrys.com
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c o l l e c t i v e  m o t i o n s  l i n k  t o  c o n f o r m a t i o n a l  t r a n s i t i o n s

Practical ENM workflows and interpretation

g e n e r a t i n g  E N M s  f r o m  P D B  s t r u c t u r e s  m o d e

s e l e c t i o n  a n d  r e l e v a n c e  c o n n e c t i n g  E N M  i n s i g h t s  t o

e x p e r i m e n t s

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

Multi-Scale Modeling & Case Study

End-to-end CG and ENM case study

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

Combining CG MD, ENMs and atomistic views

u s i n g  E N M  m o d e s  t o  g u i d e  s i m u l a t i o n s  b a c k m a p p i n g

k e y  C G  c o n f o r m a t i o n s  i n t e g r a t i n g  w i t h  d o c k i n g  o r

F E P  p l a n s

Best practices, limitations and reporting

c o m m u n i c a t i n g  C G  a s s u m p t i o n s  c l e a r l y  f i g u r e s  a n d

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

s c r i p t s
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