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Learn how to prepare, embed and simulate membrane proteins in realistic lipid bilayers. This
module connects topology prediction, bilayer construction, MD setup and analysis so you can
study orientation, dynamics and interactions of channels, transporters and receptors in silico.

Membrane Proteins — Topology, Dynamics
& MD Setup
Help Desk · WhatsApp

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

Session 1 — Membrane Protein Classes & Topology Session 2 — Bilayer Building & Embedding

Workflows Session 3 — MD Protocols for Membrane Systems Session 4 — Dynamics Analysis, Lipid

Contacts & Reporting

S e s s i o n  1
F e e :  R s  2 3 8 0 0   Apply Now

Membrane Protein Classes & Topology

Classes and architectures of membrane proteins

s i n g l e  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  c h a n n e l s ,

t r a n s p o r t e r s  a n d  G P C R s

Topology prediction and orientation in membranes

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

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

Membrane Proteins — Topology, Dynamics & MD Setup —
Hands-on
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Lipid environment and biophysical context

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

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

r a f t  c o n c e p t s

S e s s i o n  2
F e e :  R s  2 7 8 0 0   Apply Now

Bilayer Building & Embedding Workflows

Building lipid bilayers for simulations

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

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

Embedding membrane proteins in bilayers

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

Solvation, ions and box setup for MD

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

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

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

MD Protocols for Membrane Systems

Force fields and parameters for membranes

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

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

Equilibration strategies for membrane systems

r e s t r a i n e d  m i n i m i z a t i o n  a n d  s h o r t  M D  r e l e a s i n g

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

a n d  t h i c k n e s s

http://www.nthrys.com
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Production runs and trajectory management

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

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

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

Dynamics Analysis, Lipid Contacts & Reporting

Protein stability, orientation and dynamics readouts

R M S D  a n d  R M S F  i n  m e m b r a n e s  h e l i x  t i l t  a n d  r o t a t i o n

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

Lipid interactions and local environment

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

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

Deliverables: membrane MD report and figures

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

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

n a r r a t i v e

http://www.nthrys.com

