USing FORTRAN and GROMACS 1in Biomaterial Research:

Pair Distributi f VECAR
Binaya Bajgain, Cameron Dean and Hye-Young Kim SOUTHEASTERN
v LOUISITANA UNIVERSITY
Department of Chemistry and Physics, Southeastern Louisiana University, Hammond, LA
VECAR Molecules FORTRAN Flow Chart of PDF Calculation using FORTRAN
VECAR are bolaamphilic bio-molecules that consists of chromanol (FORmula TR ANslation)
and carnosine head groups linked together by a hydrocarbon chain FORTRAN is a programming language generally i
of varying length. When immersed in an aqueous solution, these . . . . x2 - x2 4 =
used in scientific computing, which translates Tlarr(iars o F (CeemrmEl i (COG) 2 -2y
molecules self-assemble to form nanostructures. . . y snadd
formulae into computer code. Fortran is free and : do 3 = 33,34 |
o | FORTRAN The centers of geometry of each type of rings were _Iead(10,200) amol, molname, atmnsme, Rumber, X, ¥, 2
compatible 1 any operating system. , , . , do 3 = ss.sE |
calculated first. These COG’s will be used in the GalrgLoe) et ¢ SETASMS, REmDET. ¥ 2
S 77/90, GROMACS(v4.6) and VMD(v1.9.2) were leulation of PDE of nairs of COG' E—ED: sty
CH. chai used to analyze the pair distribution function of the P ‘ G0 =ssas
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S ® Oween \ In calculation of PDF, we tirst count the number ot e e
= atoms within a small volume, called a bin, at a S = 0 m - sumber of melecuies = 00
VECAR[VC-C4] Chemical Final configuration separation (1) from a given atom. So, in a graph of di%i_if;gi’yii -
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one would be able to see how the amount of pairs in oin T amnisiemmarasre) ¢ o
if (bin .le. mbn) then
VC-C4is a VECAR with a hydrocarbon chain length of four. We The tigure illustrates the distance from the center to a a system varies as function of the separation . Eiﬁi‘i o) eorepnelBaR) o
used this molecule to analyze its pair distribution function (PDF). bin. The bin radius is increased by ‘delr’ each time and enddo
up to the max bin size (rcut).
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do ibinl = 1,mbn ! (mbn = maxbin 2ize = 200)
) . ey Normalization of PDF the total number of pairs s = Eililﬁiu s
PDF Calculation using GROMACS Ye with separation r that lie within a bin with (rbin < S et R
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(GROningen Machine for Chemical Simulations) r < rbin+delr) should be divided by the volume enddo
GROMACS is a molecular dynamics (MD) simulation tool used in performing MD simulation, energy minimization and of the bin. do 1pinl = 1,mbn
timehist2 (ibinl) = timehistZ (ibinl) + gr2(ibinl)
data analysis. It runs using the Unix shell and is given arguments directly on the shell. It is generally regarded as one of the enddo
fastest molecular dynamic simulators in the field.
We used one function of Gromacs, g_rdf, which can calculate the pair distribution function (PDF) between atoms. One PDF of COG’s of Ring 2 : .
atom from each ring was selected from all the molecules in the trajectory file of VC-C4 system. The PDF is averaged over ot COG’s o Ing PDF of COG’s of Ring3
time in duration of 44 ns. 3 - 3
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Command:$ g_rdf  newtraj_1to21.xtc —o rdf.xvg —n index_ring-newvon500.ndx —s tpxout.tpr —b num1 —e num?2 — é’ 2 - '% 2
dt num3 —bin 0.01 —rdf atom —pbc —% 1.5 - % 1.5
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The PDF of C19 atoms in Ring 2 shows that the nearest neighbor separation of two rings is about 0.5nm. = 05 - )
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