
NTHRYS OPC PVT LTD Membrane Proteins, Coarse-Grain & Lipid Systems — Hands-on

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

Learn how to prepare and simulate membrane protein systems using both atomistic and coarse-
grained approaches. This module covers bilayer building, lipid composition choices, protein
insertion/orientation, CG mapping and system setup so that you can generate robust membrane
and lipid systems for MD, free-energy and design workflows.
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S e s s i o n  I n d e x

Session 1 — Membrane Protein Basics & Topology Session 2 — Bilayer Building, Lipid Mixes &

Insertion Session 3 — Coarse-Grain Mapping & CG System Setup Session 4 — Mini Capstone:

Atomistic↔CG Membrane System

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

Membrane Protein Basics & Topology

Membrane protein classes and architecture overview

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

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

Topology prediction and orientation in the membrane

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

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

Preparing membrane protein structures for embedding

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

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

h y d r o p h o b i c  a n d  p o l a r  e x p o s u r e

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Bilayer Building, Lipid Mixes & Insertion

Choosing bilayer composition and dimensions

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

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

i d e a s

Bilayer building and quality checks before insertion

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

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

Protein insertion and overlap removal concepts

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

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

e m b e d d e d  s y s t e m

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

Coarse-Grain Mapping & CG System Setup

Coarse-grain modeling principles for membranes

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

s p e e d  a n d  d e t a i l  w h e n  t o  c h o o s e  C G  v s  a t o m i s t i c

Protein and lipid mapping to CG force fields

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

http://www.nthrys.com


NTHRYS OPC PVT LTD Membrane Proteins, Coarse-Grain & Lipid Systems — Hands-on

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

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

b e h a v i o u r

Setting up and equilibrating CG membrane systems

b o x  s i z e  a n d  t i m e s t e p  c h o i c e s  C G  s p e c i f i c

t h e r m o s t a t  a n d  b a r o s t a t  s e t t i n g s  c o n v e r t i n g  C G

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

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

Mini Capstone: Atomistic↔CG Membrane System

Select a membrane protein and define bilayer and CG strategy

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

Build atomistic and CG versions of the same system and

equilibrate briefly

c o m p a r e  t h i c k n e s s ,  a r e a  p e r  l i p i d  a n d  t i l t  q u a l i t a t i v e

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

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

Deliverables: membrane system build files and comparison

report

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

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

w o r k f l o w  f o r  f u t u r e  m e m b r a n e  p r o j e c t s

http://www.nthrys.com

