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1 Installation and general usage

The AMBERVBPMF.thz2is provided asa supporting code for generatingthe
potential of meanforce (PMF) from a setof EVB simulations within Amber
9. The userwill needto modify the Makefile to correspnd to his or her
ervironmert variables. The code was deweloped using ifort  under Linux
but was also tested using pgf90. The routines uselibraries from LAPACK
and BLAS soboth of theseneedto be installed.

Unzipping and untarring the le (tar xvfj AMBERVBPMF.thz2), will

generatethe directory AMBERVBPMFwhich cortains the SR@Gndthe EXAMPLES

directories. Assumingthat the Makefile wasmodi ed appropriately, typing
makewithin SRGwill compile the executablepmf.x. All that is required by
the programis an input le called PMF.INPU&swell asthe biasedsampling
EVB output les from Amber.

The EXAMPLES8ectory contains a mapping potertial example(NRGEMAP
and an energy gap umbrella sampling example (NRGEUMBfor the hydrox-
ypyridine to pyridone conversion via intramolecular proton transfer (Figure
1). Within thesedirectoriesare other directoriescortaining the EVB output
data from Amber aswell asexampleinput les and PBS submissionscripts
for using the EVB facility in Amber. Pleaseconsult the Amber manual re-
garding the input les. Your local systemsadministrator should be able to
help with the submissionscripts.



Figure 1. Hydroxypyridine to pyridone cornversionvia intramolecular proton
transfer

Let usbriey goover the examplefor the mapping potertial simulations.
The PMF.INPUTle there speci es that the data cortained in the les listed
in the evb_ifile(:) variable correspndsto a set of 2-state EVB simula-
tions with a single biasing potertial applied to the dynamics. The average
temperature of the canonical sampling is 300.0K and the bin width used
for constructing the averagedistribution of the reaction coordinate is set at
0.40 kcal/mol. Executing the PMF code (./pmf.x ) will crank through all
the data les and output a seriesof les that beginswith AWARSHEMF .
Files that begin with AWARSHPMEELQ* cortain the piece-wisePMF for
sampling on the EVB ground-state surfaceVgo (Figure 2). Files that begin
with AWARSHEPMEVii _* corntain the PMF correspnding to molecular dy-
namicssamplingbasedon the initial Hamiltonian, while les that beginwith
AWARSHEBMEV{f _* correspnd to samplingbasedon the nal Hamiltonian.

Now the PMF.INPUTor the energy gap umbrella sampling is similar,
but with two additional input variables: whantol for specifying the self-
consistencycriterium for the weighted histogram analysismethod (WHAM)
and FEC(:) for specifying the initial guessedor the free energyconstarts.
The resulting PMF is corntained in the le WHAMMBUNBIASE[Figure 3).
Files that beginwith WHARHMIASED* contain the averagedistribution of
the reaction coordinate for eat umbrella sampling window and those that
begin with WHAMMEBIASED* are the correspnding PMF slices.

As the sux tag of the lenames implies, eat le is a concatenation



Figure 2: Potential of meanforce obtainedfrom a seriesof mapping potertial
simulations

Figure 3: Potential of mean force obtained from umbrella sampling of the
energygap reaction coordinate



of multiple trajectoriesat that particular biasedsampling window. No pre-
processingof the EVB output les from Amber is necessary Yet what pre-
vens the userfrom accidenally concatenatinga trajectory from the -25.00
kcal/mol window with that from the +25.00 kcal/mol window? The code
doesched that the headerinformation from all the trajectory slicesin a data
le are consister; otherwise,the program exits with an error. Setting the
input variable Lchk data _slices to .false. will disablethis chedk but the
standard user should leave this at the default setting.

2 Description of variable names in PMF.INPUT

The variablesfor the PMF.INPUTle are described belowv. Default valuesare
enclosedn curly bracesf ...qg.



nevb [integer]

nbias [integer]
bin_width [real]
temperature [real]
nhits _tol [integer]
evb.ile(:) [string]
FE_C(:) [real]
wham_tol [real]

neject_lstdata [integer]

Lchk_data_slices [logical]

Number of EVB statesf?2g

Number of biasing potentials included in the
system Hamiltonian f1g

Bin width usedfor constructing the reaction
coordinate distribution f0.40kcal/molg

Temperature of canonical MD sampling f 300.0K g

Minimum number of hits/bin. This is usedto
determine which bin results are written to
le f25g.

Array containing the namesof the EVB data les
from Amber. Each le nameis enclosedin quotes
and the array elemern index should be sequetial

Array corntaining the initial guessedor the free
energy constarts assaiated with ead biased
simulation window speci ed in evb.le 0.0 kcal/molg

WHAM self-consistencytolerance f 1.0e-5)
Discard this many data points from eah EVB
data le. Useful for discarding preliminary

unequilibrated data fQOg

Ched the consistencyof concatenateddata slices
in eath EVB data le f.true.g

3 Example PMF.INPUThput le (mapping po-

tential)

&evb nevb = 2, nbias = 1, bin _width = 0.40,

neject _lstdata = 100,
temperature = 300.0,
nhits tol = 25,



&end

4

evb_ifile(1)
evb_ifile(2)
evb_ifile(3)
evb_ifile(4)
evb_ifile(5)
evb_ifile(6)
evb_ifile(7)
evb_ifile(8)
evb_ifile(9)
evb_ifile(10)
evb_ifile(11)
evb_ifile(12)
evb_ifile(13)
evb_ifile(14)
evb_ifile(15)
evb_ifile(16)
evb_ifile(17)
evb_ifile(18)
evb_ifile(19)

Example PMF.INPUTnput

"evbout _L-0.05 _CAT",
"evbout _L-0.10 _CAT",
"evbout _L-0.15 _CAT",
"evbout _L-0.20 _CAT",
"evbout _L-0.25 _CAT",
"evbout _L-0.30 _CAT",
"evbout _L-0.35 _CAT",
"evbout _L-0.40 _CAT",
"evbout _L-0.45 _CAT",
"evbout _L-0.50 _CAT",
"evbout _L-0.55 _CAT",
"evbout _L-0.60 _CAT",
"evbout _L-0.65 _CAT",
"evbout _L-0.70 _CAT",
"evbout _L-0.75 _CAT",
"evbout _L-0.80 _CAT",
"evbout _L-0.85 _CAT",
"evbout _L-0.90 _CAT",
"evbout _L-0.95 _CAT",

umbrella sampling)

&evb nevb = 2, nbias = 1, bin _width = 0.40,
neject _lstdata

whamtol
temperature

= 100,

= 1.0e-5,
= 300.0,

nhits _tol = 25,

evb_ifile(1)
evb_ifile(2)
evb_ifile(3)
evb_ifile(4)
evb_ifile(5)
evb_ifile(6)
evb_ifile(7)
evb_ifile(8)
evb_ifile(9)

"evbout _L_250.00_CAT",
"evbout _L_225.00 _CAT",
"evbout _L_200.00 _CAT",
"evbout _L_175.00 _CAT",
"evbout _L_150.00 _CAT",
"evbout _L_125.00 _CAT",
"evbout _L_100.00 _CAT",
"evbout _L_75.00 _CAT",

"evbout _L_50.00 _CAT",

le (energy gap



&end

evb_ifile(10)

"evbout _L_25.00 _CAT",

evb_ifile(11) "evbout _L_15.00 _CAT",
evb_ifile(12) = "evbout L 0_CAT",
evb_ifile(13) = "evbout L -15.00 _CAT",
evb_ifile(14) = "evbout _L_-25.00 _CAT",
evb_ifile(15) = "evbout _L_-50.00 _CAT",
evb_ifile(16) = "evbout L _-75.00 _CAT",
evb_ifile(17) = "evbout _L_-100.00 _CAT",
evb_ifile(18) = "evbout L _-125.00 _CAT",
evb_ifile(19) = "evbout _L_-150.00 _CAT",
evb_ifile(20) = "evbout L _-175.00 _CAT",
evb_ifile(21) = "evbout _L_-200.00 _CAT",
evb_ifile(22) = "evbout L_-225.00 _CAT",
evb_ifile(23) = "evbout _L_-250.00 _CAT",
FEC(1) = 0.0000,

FEC(2) = -14.1673,

FEC(3) = -24.3710,

FEC(4) = -30.6089,

FEC(5) = -32.9725,

FEC(6) = -31.6637,

FEC(7) = -27.1443,

FEC(8) = -20.2554,

FEC(9) = -12.33083,

FEC(10) = -5.0491,

FEC(11) = -2.9157,

FEC(12) = -4.8976,

FEC(13) = -8.9926,

FEC(14) = -11.4053,

FEC(15) = -16.0755,

FEC(16) = -19.5214,

FEC(17) = -22.7678,

FEC(18) = -26.0634,

FEC(19) = -29.2672,

FEC(20) = -31.8910,

FEC(21) = -33.0264,

FEC(22) = -31.6773,

FEC(23) = -27.5030,



