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TPOGOUOLOGELS MOopLoKS AVVOpIKTG
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Yto TAaioo oVt TG EPYciog LEAETHONKE 1 EPOPLOYN KOL 1) OTOTEAEGLOTIKOTITO TOV
nediov dvvapemv Martini otig Tpocopoldoelg poprokng dvvapkng. To Martini givar éva
OTAOTOUNUEVO KO TTPOGAPUOGILO HOVTEAO TO OTO10 YPTCULOTOLEITOL YIoL TNV TEPLYPOPY|
TOV KOPLOV QLUOIKAOV YOPUKTIPIOTIKOV CLGTNUATOV 0yVOMVTOS TNV XNUIKY AETTOUEPELD.
To Martini avopépetar otV pecookomikry khpaka (~10 A). Xapaxmpiletar amd
LIKPOTEPN AETTOMEPELDL KO EVKPIVEIDL GE GYEOT LE TO OTOOTIKG cvotipota (~1 A)
KaOdG ypnoomotel pkpdTepo aplfpd PETAPANTAOV Yo vo TEPYpAYEL TO cuoTNHa. Eivat
oniodn adpomompévo. Xpnoyomotel o ykapo Poctk@v SOpKOV CGTOlElOV Yo va
avVOmapaoTHoEL To dlapopetikd uopta. Eivar emopévog top-down poviédo. Mali pe ta
bottom-up povtého cuvieTovV TNV €LPVUTEPN Katnyopia TV adpomomuéveov (coarse
grained) povtélmv, to omoio €ival TOAD O OMOTEAECUATIKG ad GO VITOAOYIGTIKOD
k6otovs. Iapdiinia Kabiotodv duvatny TV HEAETN LEYOA®Y GLUGTNUAT®V Y10 SLAPKELES
01 OTTo1eg VAL EMTPETOVY TNV OELOTIOTN Kol ETOPKT OEYLOTOAN Y0 TOVG.

H amoteleopatikdtnta tov Martini eéetdotnke péom g HEAETNG TEPTTOOE®Y. ApPyLKd.
EQOUPUOCTNKE GE OMAG HOVOQPUCIKO GLOTNUATH KOOAp®OV OSOAVTOV (VOATIKOV Kot
opyovik®v). Yroloyiotnkav 1 mokvotnta kot 1 1600epun ocvumeotomta. H cdykpion
TOVG UE OVTIOTOUYES TTEPAUATIKEG TIUES SVEL TANPOPOPIES Y10 TOV TPOTO LE TOV OO0 TO
HovTéAo doxelpiletan pHopLo SLOPOPETIKNG TOAMKOTNTOS. LTV GUVEXELN EPOUPUOCTNKE GE
JUPOCIKE GLUGTAUATO TOMKOV Kot pn OAvtdv. To cuoTHOTO TPOCOUOIMONKAY GTO
ATOMOTIKO eMINEdO MOTE Vo TaPEXOLY Eva LETPO oOYKplong. Melemnbnke 1 Kotavoun
TOV 0OV YOP® amd TV JETPAveln pe TV eEaymyn TV Tpoeik Tukvotntag. EmmAiéov
VTOAOYIGTNKE 1 EMQOVEIOKT TAON TNG OlEMEAvEING Kol oLykpiOnke emmAéov ue
MEWPOUOTIKE  amoteAéopaTo. AVTEG Ol TPOCOUOIDCELS TOPEXOVV  GNLOVTIKG
CLUTEPACUATO MG TPOS TNV EMTLYN OVOTAPAGTOCT TOV VOPOPOPIK®OV Patvouévav. Ia
TNV TPAYUATOTOINGN TV TOPATAVE KOTOoKELAoTNKAY 000 mpoypaupata. To mpdTo
EMTPENEL TOV VIOAOYIGUO TNG TUKVOTNTOG otV dtevbuvon g dempdvelog. To devtepo
EMTPENEL TNV OTATIOTIKN eneéepyacio dedopévav pe v dadikacio Block Averaging. H
TEAEVTOIO TEPITTWOT NTAV 1 EPOPLOYN GE GLGTIUATO LT IOVIKOV AUPIQPIA®V Hopimv Kot
vepov. Efetdotnke 1 wovotnTo TPOPPNONG TOV SOYPOUUATOV QAcE®V. XTo 1010
GLGTNUOTO, EPOPUOCTNKE 1 £KG0YN Eupecov dtadvTn tov Martini, to Dry Martini.
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MARTINI force field validation through coarse grain
Molecular Dynamics simulations

Abstract

In the present study we examine the applicability and reliability of Martini Forcefield in
molecular dyniamics simulations. Martini is a simplified and transferrable forcefield
which is designed to capture the key physical aspects of molecular systems while
neglecting the fine details of atomic level structure. It reaches mesoscopic scale (~10A).
It’s primary feature is the low resolution relevant to atomistic forcefields (~1A) since it
utilizes fewer degrees of freedom describe the system. It is therefore coarse-grained. It
uses a fixed variety of structural units in order to describe the different molecules. This
approach is called top down. Along with the top down models, they constitute a new
class of coarse-grained model that are much more efficient in computational terms. At the
same time, with such models one can simulate large systems and complex processes long
enough to ensure that they have been sufficiently statistically sampled.

This efficiency of Martini was challenged in different cases. Initially, it was used for
simple pure component solvents (polar and apolar). The density of the systems and their
isothermal compressibility were calculated. Their comparison with experimental values
provides a valuable insight on the way the particular field handles molecules of different
polarity. Afterwards, it was used for the simulation of bimodal systems that consisted
from a water and an organic slab. The same systems we modeled at the atomistic level in
order to have a mean of comparison. The distribution of the different species around the
interface was studied and the density profiles were extracted. These simulations enlighten
the way Martini FF represents the hydrophobic effects. The calculation of the
aforementioned quantities required the construction of two programs. One of them
calculates the density along the bilayer normal. The second one is used in order to
statistically process the data obtain from the trajectory of the system with a method called
block averaging. Finally, self assembly simulations of aqueous solutions of
polyoxyethylene surfactants were performed and the ability of Martini FF to correctly
predict their phase diagrams was examined. The same systems were modeled with the
implicit solvent version of Martini, known as Dry Martini.
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