&
CyuvacHi kKomn’loTepHi meToau @
AOC"iA)KEHHﬂ HaHOPOBMipH"x Ta XIMIYHWIA QAKYNBTET

KAPWIBERKAR HARIOHARRH AR

GionoriyHux cucrtem

Nekuyia Ne 8
NosHoatomHi M moaeni ninigHoro 6iwapy Ta ix o6nacti BUKOpUCTaHHA.
CepeaHbo3epHUCTI mogeni niniay Ta ninigHoi membpaHu

npodchecop kacdenpu HeopraHiuHoiI Ximii Kupuuenko 0.B. 2020


http://www.univer.kharkov.ua/ua

MNnan Nlekuii Ne 8

- CyuacHi noBHoatomMmHi M} mogeni ninigHoro 6iwapy

-Ta iX 06nacTi BUKOpUCTAHHA

- 3epHuUCTI moaeni niniay Ta AinigHoi membpaHu

- MowwupeHi cunosi nona ta nporpamu ana Ml mogentoBaHHA

-niNniaAHUX cucTem

- Mpuknagun M/l moaentoBaHHA NiNiAHUX cUCTEM



Ana pa3HbiX 3aga4 Heo6xoaMMO pa3Hoe aTOMHOE pa3peLleHue ...

U

Bonee BbiCOKOE pa3pelueHue

(6onbie anemeHTOB) 06bLIMHO

ob6ecneunBaer 6onee TouHbIE
npeAcTaBNE€HUA OpUrMHaNa

W. Helfrich, Z. Natuforsch, 28¢, 693
(1973)

Y. Kantor, M. Kardar, and D.R.
Nelson, Phys. Rev. A 35, 3056

(1987)

J.M. Drouffe, A.C. Maggs, and
S. Leibler, Science 254, 1353
(1991)

Helmut Heller, Michael
Schaefer, and Klaus Schulten,
J. Phys. Chem 1993, 8343
(1993)

R. Goetz and R. Lipowsky,
J. Chem. Phys. 108, 7397
(1998)



Yro Takoe “3epHuUcCTOCTL” cunosoro nona?

B 3aBMCMMOCTM OT NOCTaBNEHHOM 3343a4M, aTOMHOE paspeLleHMe U CTeneHb
MONEKYNAPHOM AeTanu3aLMun MoXeT ObiTb pasnuuHoin

NMonHoatomHaa Moagenb
“menkosepHucran”

YnpouweHHaa Moaenb
“cpepHesepHucran”

Y

®parmeHTUpoBaHHaa Mopaenb
“kpynHo3epHucran”



3auem HyXXHa pa3nuMyHan “3epHUCTOCTL” cunosoro nona?

¢parmeHT 6ucnon

AMBER, CHARMM, GROMACS, NAMD

GROMOS96, GROMACS

GROMACS, NAMD




NMonHoatomHan (all-atom) moaenb nunnpa

Bce aTtombl yumMThiBalOTCA
B ABHOM BMpae,
BKIoHasa aToMbl Bogopoaa

http://proteomics.bioengr.uic.edu/metador/MD.html

MonspHbie ronoBku AuunbHble uenu

e P s
\j”\w’\/\/\»'—‘-—-

W Vs

Mpoune Mmonekynbl

'
. 7

© http://model.nmr.ru

http://model.nmr.ru/index.ru.phtml?page=work.projects.md-
puremembr

6]



NMonHoatomHaa moaenb membpaHbl

Mpeumyuwiecrsea:

Haunbonee nonHoe onucaHue

usyyaemois cuctrembl. Hanbonee TouHoe
BOCNpouU3BeAeHUe CTPoOeHUA U KOHGopMmauuu
MHAUBUAYaANbHBIX AMNUA0B U 6enkos. Bbicokaa
CTeneHb AeTanu3auumn MeXMONEKYNAPHOro
B3aMMoOAencTBUA

HepoctaTku:

Hanunuue atomos BogOpOAa OrpaHUYMUBaeT
MaKCUManbHoe

Bpema M/} unterpuposaHua o 2 ¢c.
YBenuuusaertca obuwee

KOMMNbIOTEPHOE BpemAa Heobxogumoe

ana nposeaeHna M/l pacuera.
OrpaHuyeHuAa No pasmepy

mem6paHbl (Kak npaBuNo BCEro

Ao 256 nunuaos)




Mpumep nonHoatomHoro M/l mogenupoBaHua B3aumoaencrsua
nenTuaa MeniuTuHa ¢c AMnNnMaHoi membpaHou

= Mennutux
N “";=c, (nenTua nyenuHoro spga) — obnapaowmMn CBOMCTBaAMM NOBEpPXHOCTHO-
’ o Hn_gm" AKTUBHOIO Bel,ecTBa, BbiferieHHbIN U3 ija MeAOHOCHOM nuyens.bl
—

CpaBHeHUe YyCTOM4MBOCTU ABYX
Pa3NnYHbIX CBA3AHHbIX Popm
MeNNUTUHa ¢ memb6paHoit



//upload.wikimedia.org/wikipedia/commons/2/2b/Melitten.svg
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BF%D1%82%D0%B8%D0%B4

Mpumep nonHoatomHoro M/, mogenupoBaHua "MNUAHOU MmembpaHbl

]
" "
)
=
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NpumeHeHune nonHoatomHoro M/l mogenuposaHua ANA YTOYHEHUA CTPOEHMUA .
AMNMaHoi membpaHou

w—

A g
%M re!rlggrator
e |
o, Detector 'u,
) Vacuum E

Di
GM refrigerator —
Conductor cable Slit

l Incident neutron

Crystal structure
(strain-lreo)

HeitiTpoHHan
Andpakuuma




NMpumeHeHue nonHoatomHoro M/l mogenuposaHua ANA YTOUHEHUA
CTpOeHUuA "MnNuaHoI membpaHoit

A Interface | Hydrocarbon | Interface
core
e Methyls
= Methylenes
" Double-bonds
=] Carbonyls
e
* Waters g DS‘.” hhete
of Choline
“m hydration
L A
-40 -20 0 20 40

Distance from bilayer center (A)




X-Ray Scattering-Length Density per Lipid x 10°

NMpumeHeHune nonHoatomHoro M/l moaenmposaHua aNA yTOYUHEHUA

CTPOEHUA NMNUAHOK MeMbpaHbl
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NMpumeHeHune nonHoatomHoro M/] mogenuposaHua aNa Uy4eHua
NPOTEUH-AUNULHOIO B3aUMOAEUCTBUA




NMpumeHeHune nonHoatomHoro Ml moaenuposaHua anAa usydeH
NPOTEUH-AMNUGHOIO0 B3auMMOAEUCTBUA
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MA mopgenupoBaHua 6uomembpaHHbIX cuctem

J. Chem. Theory Comput. 2013, 9, 670—678

‘ I ‘ Journal of Chemical Theory and Computation
pubs.acs.org/JCTC A

Cardiolipin Models for Molecular Simulations of Bacterial and
Mitochondrial Membranes

Thomas Lernmin,Jr Christophe Bovignyﬁ Diane Langon, and Matteo Dal Peraro*

Laboratory for Biomolecular Modeling, Institute of Bioengineering, School of Life Sciences, Ecole Polytechnique Fedérale de
Lausanne (EPFL), CH-1015 Switzerland

© Supporting Information

ABSTRACT: Present in bacterial and mitochondrial mem-

branes, cardiolipins have a unique dimeric structure, which Dz%"-oﬂg&
carries up to two charges (i.e,, one per phosphate group) and, (.
under physiological conditions, can be unprotonated or singly , 2 ¢ (%
protonated. Exhaustive models and characterization of rﬁz
cardiolipins are to date scarce; therefore we propose an ab

initio parametrization of cardiolipin species for molecular 2
simulation consistent with commonly used force fields. ;
Molecular dynamics simulations using these models indicate

a protonation dependent lipid packing. A peculiar interaction

with solvating mono- and divalent cations is also observed. The proposed models will contribute to the study of the assembly of
more realistic bacterial and mitochondrial membranes and the investigation of the role of cardiolipins for the biophysical and
biochemical properties of membranes and membrane-embedded proteins.

CHARMM36 unn AMBER ff99SB




AononHuTtenbHble Nnpumepbl noanHoaToMHoro M1 mogenuposaHua 16
NUNUAHBLIX MeMmbpaH




YnpouweHHan (united) (“cpepHesepHucran”) mogenb nunupa

HenonapHbie atombl BogopoAa
OTCYTCTBYIOT, T.K.

OHU “BKNOuEHbI” B noTeHUuan
B3aMMOAEIACTBUA COOTBETCTBYIOLLUX
TAXKENbIX aTOMOB

NonapHble aToMbl BOAOPOAA, KOTOpbIE
moryT 06pa3oBbiBaTbh BOAOPOAHYIO CBA3b

Mo npeXxHemy nNpeAcTaBNEHbI B
ABHOM BuUpAe

POPC 0

CazHazNOgP

DMPS ﬁ D‘H)c}_ﬂ.
MHy"

GasHgsNNaO, P

nitrogen

Sucrose




YnpouweHHaa moaenb membpaHbl

Mpeumyuwiecrea:

TouyHOe onucaHue MaKkpoCKONUYECKUX
napameTpoB U3y4aemoi cucremol. TouHoe
BOCNpou3BeaeHUue cTpoeHue u KoHpopmaumii
WHAUBUAYANbHBIX NMNUA0B U 6enkos.
ApexkBaTHOe onpeaeneHue aHeprum
MEXMONEKYNAPHOro B3auMoAeuCTBUA.
MNo3sonsaer nposoautb M/l pacuer B WWKane
80 500 Hc

Hepocratku:

He no3sonser usyvyato membpaHHbie
npouecchbl Tpebyowme gautenbHoun
penakcauuu. OrpaHu4YeHuUA No pasmepy
memb6paHbl (Kak npaBuno Bcero

Ao 1000 nunupos)




Mpumepbl Ml moaenupoBaHua membpaHHbIX cuctem

THE JOURNAL OF

PHYSICAL CHEMISTRY

pubs.acs.org/JPCB

25
| —_— A
J. Phys. Chem. B 2014, 118, 547-556 [ E
20+
CHARMM36 United Atom Chain Model for Lipids and Surfactants Eo
< 15} |
Sarah LeeJT’" Alan Tmn,lf’" Matthew Al[sopp,T’II Joseph B. Lim," Jérome Hénin,** and Jeffery B. Klauda®" e | J
= | !
TDepartment of Chemical and Biomolecular Engineering, University of Maryland, College Park, Maryland 20742, United States E 1.0 '
*Laboratoire de Biochimie Théorique, CNRS, Institut de Biologie Physico-Chimique, 13 rue Pierre et Marie Curie, 75005 Paris, [
France 0.5 W a
© Supporting Information [ i R ,
0006 ' i e
00 01 02 03 04 05 06 07 08 09 1.0
ABSTRACT: Molecular simulations of lipids and surfactants require 2 5e-4
accurate parameters to reproduce and predict experimental properties. [ —— C36UA
Previously, a united atom (UA) chain model was developed for the [ e o ULV-Exp
CHARMM?27/27r lipids (Hénin, J,, et al. J. Phys. Chem. B. 2008, 112, 2.0e-4 | Y —
7008—7015) but suffers from the flaw that bilayer simulations using the - [
model require an imposed surface area ensemble, which limits its use to "<
pure bilayer systems. A UA-chain model has been developed based on the =
CHARMM36 (C36) all-atom lipid parameters, termed C36-UA, and ©-
agreed well with bulk, lipid membrane, and micelle formation of a T
surfactant. Molecular dynamics (MD) simulations of alkanes (heptane DMPCéﬁ:;Esterul DPC Micelle

and pentadecane) were used to test the validity of C36-UA on density,
heat of vaporization, and liquid self-diffusion constants. Then, simulations

using C36-UA resulted in accurate properties (surface area per lipid, X-ray and neutron form factors, and chain order parameters)
of various saturated- and unsaturated-chain bilayers. When mixed with the all-atom cholesterol model and tested with a series of
1,2-dimyristoyl-sn-glycero-3-phosphocholine (DMPC)/cholesterol mixtures, the C36-UA model performed well. Simulations of
self-assembly of a surfactant (dodecylphosphocholine, DPC) using C36-UA suggest an aggregation number of 53 + 11 DPC
molecules at 0.45 M of DPC, which agrees well with experimental estimates. Therefore, the C36-UA force field offers a useful

alternative to the all-atom C36 lipid force field by requiring less computational cost while still maintaining the same level of Figure 1. DOPC form factors from X-ray (top) and neutron (bottom)

accuracy, which may prove useful for large systems with proteins.

s»'cdttering.“"‘3 ULV = unilamellar vesicles. F(q = 0) = 0 for X-ray.

A 50.0
ns

1279 ns

Figure 6. (A) Fusion of two micelles from M1. (B) Integration of a lone surfactant to a micelle in M4. (C) Micelles from M3 and MS at 148.0 ns.



Mpumepbl Ml mogenupoBaHua membpaHHbIX cMCTEM

l‘ I ‘ Journal of Chemical Theory and Computation m
ubs.acs.org/JCTC
° ’ 045

J. Chem. Theory Comput. 2014, 10, 5706—5715

Reparameterized United Atom Model for Molecular Dynamics
Simulations of Gel and Fluid Phosphatidylcholine Bilayers T 035

Richard Tjérnhammar and Olle Edholm® 2

Theoretical Biological Physics, Department of Theoretical Physics, KTH Royal Institute of Technology, AlbaNova University Center,
SE-106 91 Stockholm, Sweden

© Supporting Information

ABSTRACT: A new united atom parametrization of diacyl
lipids like dipalmitoylphosphatidylcholine (DPPC) and the
dimyristoylphosphatidylcholine (DMPC) has been con-
structed based on ab initio calculations to obtain fractional
charges and the dihedral potential of the hydrocarbon chains,
while the Lennard-Jones parameters of the acyl chains were
fitted to reproduce the properties of liquid hydrocarbons. The
results have been validated against published experimental X-
ray and neutron scattering data for fluid and gel phase DPPC.
The derived charges of the lipid phosphatidylcholine (PC)
headgroup are shown to yield dipole components in the range suggested by experiments. The aim has been to construct a new o’ - B
force field that retains and improves the good agreement for the fluid phase and at the same time produces a gel phase at low

temperatures, with properties coherent with experimental findings. The gel phase of diacyl-PC lipids forms a regular triangular 02 |

lattice in the hydrocarbon region. The global bilayer tilt obtains an azimuthal value of 31° and is aligned between lattice vectors in -20 0 20 -20 0 20
the bilayer plane. We also show that the model yields a correct heat of melting as well as decent heat capacities in the fluid and 7| A 1 z| A 1

gel phase of DPPC.

— Present
— Berger
— - Chiu

Figure 8. Calculated electron densities from the simulations. A:

Comparison of the fluid and the gel for the present force field. B:
Comparison of the Berger, Chiu, and present force field for the gel. C:
Comparison of the Berger, Chiu, and present force field for the fluid.
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Mpumepbl ynpoweHHoro M, mogenupoBaHmua mem6paHHbIX cUCTEM

Kapauonunun B membpaHe




Mpumepbl ynpoweHHoro M/l mogenupoBaHua mem6paHHbIX cUMcTem




NMpumeHeHue “cpeaHesepHucroro” Ml mogenupoBaHua ana UsyveHua
NPOTEUH-NUNUAHOTO B3aUMOAENCTBUA

Mpumep aHumauua
M/ moaenuposaHuA
B3aumopencreua
nentuaa

¢ bucnoem

Q : (' i\.'." “[’" .
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DononHutenbHble npumepbl “cpegHesepHucroro” M mogenuposaHus
MmeMbpaHHbIX cucTem




DononHutenbHble Nnpumepbl “cpegHesepHucroro” M mogenupoBaHun
memb6paHHbIX cucTtem

Ha cerogHAwWHMIA feHb
“cpepHesepHucroe” M/
MoAeNnupoBaHue ABNAGTCA CaMbiM
NONyAAPHbIM METOAO0M



Kak 3aaatb HauyaNbHYIO reomeTpuio membpanbi?

- BPY4HYIO, pacnonaras oTaenbHble IMNuAabl Ha yaaneHHOM PaccTOAHUK, NOCAE 3TOro
Heobxoguma conbBaTayuAa NONYHYEHHOU CUCTEMDI U agnuTenbHoe M/, mogenupoBaHue
“camoopraHusayun” membpaHol

- BpY4HYIO, MICNONb3YA onepaLuu CUMMETPUU MOXKHO CO3paTb MembpaHy B
KPUCTaNNIM4ECKOM COCTOAHUM, NOCNE 3TOro He0bXoa4UMO cucTeMy CONbBaTMPOBATL U
NpUBECTU B TepMUYECKOE paBHOBECUE

- UCNONB30BaTb CNelManbHble nporpammHble naketbl (VMD) cnoco6Hble KOHCTPYUpPOBaTL
mem6paHy onpeaeneHHOro coctaBa U HYXXHOro pasmepa

- UCNONb30BaTb MHTEPHET-NOPTaNbI (CepBepbl) CNOCO6HbIE B UHTEPAKTUBHOM peXxume
KOHCTPyUpoBaTb MeMbpaHy onpeaeneHHOro coctaBa U HyXXHOro pasmepa

- NMO3aMMCTBOBaTb roTOBYIO reomeTpuro COHbBaTMpOBaHHOﬁ paBHOBECHOﬁ MEMspaHbl nu3
nnTepatypHbiX UICTOYHUKOB, NMPU 3TOM He 3abbiBan ULMTUPOBATb 3TOT UCTOYHUK
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BecnnatHbiX nporpammHbii naket - VMID Visual Molecular Dynamics)

University of Illinois at Urbana-Champaign
1 o N 1 Sei

for A and Technology
Theoretical and Computational Biophysics Group
C ional Biophysics Workst

Membrane Proteins
Tutorial

Alek Aksimentiev
Marcos Sotomayor
David Wells
August 2009

A current version of this tutorial is available at
http://www.ks.uniuc.edu/Training/Tutorials/
Join the tutorial-10ks.uiuc.edu mailing list for additional help.

http://www.ks.uiuc.edu/Research/vmd/
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http://www.ks.uiuc.edu/Research/vmd/

CHARMM-GUI Web-NopTtan ana noctpoeHue membpaHbl

J B charmm gui membrene b x V[ cHARMM-GUI x Y 2 CHARMM-GUI Membran: x =N
= = €[4 www.charmm-gui.org/?doc=input/membrane we

] Gmail: 2nekTporHas... m MocnesHue HOBOCT...

El Hosccti, Bee Hosoc.. [ WnnopTupogaHo us...

[) Hoean ecnagka (] Chemistry
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CHARMM-GUI

Effective CHARMM Input Generator and More

Input Ge tor

PDE Reader

Glycan Reader

Salvator

Quick MD Simulator
Wembrane Builder
Boundary Paotential Utilizer
PBEQ Solver

Implicit Solvent Modeller
Normal Mode Analyzer
Free Energy Calculator
MNMR Structure Calculator
EMAP Utilizer

GCMC/BD lon Simulatar

CHARIMM is a versatile program for atomic-level simulation of
many-particle systems, particularly macromolecules of
biological interest. - M. Karplus

CHARMM-GUI has updated. See our upload log to see what is changed. Contact us (E-mail or CHARMM Forum} if you have any problem/question/comment.

Membrane Builder

The Membrane Builder helps the user generate a series of CHARMM inputs necessary to build a protein/membrane complex for molecular dynamics simulations. A brief description of each step is given below.
Among various other building schemes, either the "insertion" or the "replacement” method can be chosen by the user in step 3. (user can choose one of them in step 3, see below).

= Insertion method

A protein is inserted info a pre-equilibrated lipid bilayer with & hole whose size is comparable to the profein size (the libraries of lipid bilayers are available in archive)
= Replacement method

A protein is first packed by lipid-like spheres whose posifions are subsequently used fo place randomly chosen lipid molecules from the library (the libraries of lipid molecules are available in archive

Please note that

+ NAMD inputs (v2.7b3 or after) are now provided for equilibration and production (see STEPE). Input files can be found in "namd" directory when you download tar archive ("charmm-
gui.tgz") after all the input file generation.

the protein must be oriented with respect to a membrane bilayer whose normal is parallel to the Z-axis and whose center is located at Z=0
RCSB PDB structures are NOT pre-oriented, but can be oriented in step 2 (see below)

OPM (http:/opm.phar.umich_edu) provides pre-oriented protein coordinates with respect to the membrane normal

a homogeneous lipid bilayer can be built with DMPC, DPPC, DOPC, POPC, DLPE, and POPE

the heterogenous Membrane Builder can be used for a homogeneous lipid bilayer (only using the replacement method)

the Membrane-ONLY Builder is now available
rectangular and hexagonal geometries are available for a system shape in XY

-
-
-
.
+ a heterogeneous lipid bilayer can be built with 32 different lipid molecules (see lipid list)
.
-
-

References:

T. Woolf and B. Roux (1996}

Structure, energetics. and dynamics of lipid-protein interactions: A malecular dynamics study of the gramicidin A channel in a DMPC bilayer Proteins 24:52-114
S. Jo. T. Kim, and W. Im (2007}

Automated Builder and Database of Protein/Membrane Complexes for Maolecular Dynamics Simulations. PLoS ONE 2(5).e880

S Jo. JB Lim. J.B. Klauda, and W. Im (2009)

CHARMM-GUI Membrane Builder for Mixed Bilayers and Its Application to Yeast Membranes. Bigphys. J. 97.50-58

Protein/Membrane System

Download PDB File: |:| Download Source:
Upload PDB File: | BuGepure gaiin | ®aiin e swiipax

DB Formst: © rose © craRMM

© Membrane Only System

Next Step:
Select Model/Chain

m




SwissParam Web-Moptan gna co3gaHua moaenm nmnuaa 29

<« C [ www.swissparam.ch e

Click2Drug SwissDock SwissParam SwissSidechain SwissBioisostere About us

44

SwissParam

Swiss Institute of
Bioinformatics

This service provides topology and parameters for small organic molecules compatible with the CHARMM all atoms force field, for
use with CHARMM and GROMACS.

m

Created and maintained by the Molecular modeling group, SIB.

The data are derived from the Merck Molecular ForceField (MMFF). Dihedral angle terms are taken as is, while only the harmonic part of the
bond, angle and improper terms are retained. Charges are taken from MMFF. Van der Waals parameters are taken from the closest atom type
in CHARMM22.

These parameters are intended for "drug design” type calculations, like docking, minimizations, rapid binding energy estimation (LIECE), etc...
Deeper parameterizations are required for applications in which a very fine description of the molecule is required, (e.g. normal mode
calculations...). SwissParam results can then be used as a starting point for such a procedure.

SwissParam is automatically used by SwissDock, a web server for docking small molecules to proteins.

This server is free for academic use. A CHARMm license is required for users from private companies.

If you are using SwissParam, please, cite:

V. Zoete, M. A. Cuendet, A. Grosdidier, O. Michielin, SwissParam, a Fast Force Field Generation Tool For Small Organic Molecules, J.
Comput. Chem, 2011, 32(11), 2359-68. PMID: 21541964, DOI: 10.1002/jcc.21816.

List of papers citing SwissParam

Molecule in mol2 format with ALL hydrogens and 3D coordinates (see here in case of problem):
Bei6epute dhaiin | Paiin He BuiOpaH

Please, note that for consistency with CHARMM, atoms with identical names will be renamed.



The GlycoBioChem PRODRG2 Server
Web-MopTtan ana co3pgaHua mogenu nmnmaa

FRODREG Home FaQ FRODRG Beta How to obiain

The Dundee PRODRG2 Server

Finally, a ) 15 available . BEAD it befor g this sef
Molecular topologies for ... X-ray rel e drug design/docking
Funded by:

e Wellcome Trust

Draw Molecule With JME

aste your nput here (PDB coordmates, WMDL WMOLfle, text dravin

Chirality Full charges

Run PRODRG

http://davapcl.bioch.dundee.ac.uk/cqi-bin/prodrqg/



http://davapc1.bioch.dundee.ac.uk/cgi-bin/prodrg/

Automated Topology Builder (ATB) and Repository
Web-MopTtan gna co3gaHua TONONAOTrMU MONEKYAbI

Automated Topology Builder (ATB) and Repository

ATB Submit Structure Search Existing Mol Pre-Equilibrated Systems Topology Converter About FAQ Others~ Login Register
Expanded range of formats
Home + GROMACS (gromos 53A6 and 54AT).
*» GROMOSI6 (gromos 53A6 and 54A7).
Welcome to the ATB version 2.2. « GROMOS11 (gromos 53A6 and 54A7).
Version 2 2 includes improvements in the consistency of the pa « LAMMPS {gromos 53A6 and 54A7).

« APBS (Adaptive Poisson-Boltzmann Solver) file format (.pgr).

* CNS (Crystallography & NMR System).

+ CIF (compatible with the Phenix, CCP4 and Refmac5 X-ray refinement packages).

« An extended and generalized mmCIF format incorporating a complete description of all force field parameters including units.
« AMBER via a tool to convert GROMOS system topology files (.top) to the AMBER format (.prmtop).

Existing Molecules

Selected Molecules (1-100 of 173,623) « 6a3a aHHbIX
A

Hide Search Options M3 'I 73 Tblcﬂq
IUPAC, common name, RNME or PDB hetld Formula Molid Molecule Type any v
Curation  any v Has Experimental Free Energy Show Processing Molecules @ rOTOBbe

Molid Formula lupac Common Name Chembl Id Atoms Charge Date Curation Visibility Details Save TononoruquKMx
264187 CotHosNgS : . 56 0 2017-10-24 ATB Public o MOAGHEﬁ

264159 CoqHoN4O = 4-Ethyl-N-{4-methyl- 51 1] 2017-10-23 ATB Public L+

264155 CroHigN20s : - 31 0 2017-10-23 ATB Public o

264151 CaaHisF3NsO2 - = 52 0 2017-10-23 ATB Public o

264150 CarH2sFN7O - - 58 0 2017-10-23 ATB Public o

CarHasN7O - - 58 0 2017-10-23 ATB Public o

264148 CagHziNsO - = 66 0 2017-10-23 ATB Public ]

264147 CagHosh70 : - 61 0 2017-10-23 ATB Public o

264146 CagHoNs0S . - 68 0 2017-10-23 ATB Public ]

264145 CasH1gF3NgO = - 54 0 2017-10-23 ATB Public -+

264144 CogHo1FaNgO - = 57 0 2017-10-23 ATB Public ]

264143 CagHa3F3NsO - - 61 0 2017-10-23 ATB Public <

https://atb.ug.edu.au/index.py
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OHNaWH reHepaTop TONONOrMKU OPraHUYECKUX MONEKYN
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C @ Heszawnweno | zarbichem.yale.edu/ligpargen/

LigParGen Draw Molecule Alchemical Assistant Tutorials - Contact

: LigParGen

OPLS/CM1A Parameter Generator for Organic Ligands

LigParGen is a web-based service that provides force field (FF) parameters for organic molecules or ligands, offered by the Jorgensen

Step 1: Input structure

group.
LigParGen provides bond, angle, dihedral, and Lennard-Jones OPLS-AA parameters with 1.14*CM1A or 1.14*CM1A-LBCC partial atomic ~ smILES

Charges‘ Enter SMILES Code

Server provides parameter and topology files for commonly used molecular dynamics and Monte Carlo packages OpenMM, Gromacs,

NAMD, CHARMM, LAMMPS, TINKER, CNS/X-PLOR, Q, DESMOND, BOSS and MCPRO. Also, the PQR file is generated. OR  upload MOL /PDB file (Structures MUST include all hydrogens)
Supported input formats: SMILES, MOL and PDB. [ Boibepite Gaiin | ®aiin ve awiSpan

Maximum ligand size allowed is 200 atoms. BT

Check this link to use LigParGen software from command-line in your local computer. Step 2: Options

Please, report any issue clicking in the following link: LigParGen issues Optimizati i [ov]

Select charge model:
3,702 Pageviews: © 1.14°CM1A-LBCC (Neutral molecules)
Mar. 01st-Apr. 01st
© 1.14*CM1A 1 (Neutral or Charged molecules)

Molecule charge [0

Submit Molecule Sample Benzene

" For charged molecules, CM1A charges are NOT scaled by a factor 1.14
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3. LigParGen web server: An automatic OPLS-AA parameter generator for organic ligands. Dodda, L. S.;Cabeza de Vaca, I.; Tirado-Rives, J.; Jorgensen, W. L. Nucleic Acids Research, Volume 45, Issue W1, 3 July 2017, Pages W331-W336

http://zarbi.chem.yale.edu/ligpargen/
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