N SYRACUSE
%, | UNIVERSITY

~ SU0S

Neuronal Plasma Membrane: A Computational Investigation g

Allyson Karmazyn, Nandhini Rajagopal, and Shikha Nangia " @ 2 | ENGINEERING

N . o o . =5 | & COMPUTER
Department of Biomedical and Chemical Engineering, Syracuse University, Syracuse, NY 13244, United States =" | SCIENCE

.. . . “.+**" Endoplasmic Reticulum Membrane a2

o duction -, i Neuron and cellular compartments : .-
. .0.. ."‘""""""""'NUC:EUS""""""""""""""""'"""'"""""""""".. :-. .
* Lipid membranes protect and regulate traffic Y ROUGH ENDOPLAZIC DENDRITES h

through their semipermeable walls * RETICULUM /\ .
" Atypical membrane is an asymmetric bilayer Plasma membrane f

ypical me y yer, | | :

composed of hundreds of lipid types ?IBOSOMES _ SMOOTH ENDOPLASMIC Endoplasmlc Reticulum E
= Lipid composition of a membrane varies withina e Golgi membrane

cell’s organelles ceid By - MITOCHONDRION Mitochondria WPC WPE WPS WPl WSM mCho

" A neuronal cell membrane composition is
influenced by several factors including diet, and
defects in lipid regulation can be linked to various
neurological diseases.
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" The complexity of the membrane is crucial;
changes in composition affects overall bilayer
. properties, dynamics, and lipid organization of .
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* Domain formation—saturated lipids and
cholesterol assemble together, while unsaturated
lipids form separate domains

* Diversity in lipid composition, both in head groups and talil
saturation levels, were obtained from lipidomics data

* Molecular dynamics simulations were performed at a

coarse-grain level using Martini force-field * Lipid mixing parameter for saturated lipid

confirms the preferential association of saturated
lipids with itself, followed by cholesterol.
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