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1 Introduction

As in Browndye 1.0, bd top automates some of the preparation for the
actual Browndye simulation. It does this by running some of the auxilliary
programs and keep track of the intermediate files. For now, it works for two
general cases.

First, it can handle an arbitrary number of rigid cores when the molecular
mechanics model is being used. In other words, it has the functionality of
Browndye 1.0 but with more than two cores possible.

Second, if the COFFDROPmodel is being used, it can handle an arbitrary
number of rigid cores and chains connected into one or two groups. A chain
can be unattached to a core, attached at one end, or attached to by two ends
to the same core or to two different cores. For now, the simulator cannot
handle more than two groups. A group is a collection of cores and chains
that are all connected and cannot drift apart.

The inputs include, for each core, the XML output of pqr2xml and zero
or more APBS grids. For each chain, the input includes the XML output
of generate coffdrop beads, and some optional lines that describe how it is
attached to the cores.

When bd top runs, it generates several intermediate files for the sol-
vent and each core and chain, and the simulation file that is later given
to nam simulation or we simulation. It is possible to make changes to any of
the intermediate files, and if bd top is run again, it updates only those files
that depend on the one that was changed.

The simulation file that is generated has the form name1 simulation.xml
or name1 name2 simulation.xml, where name1 and name2 are the names of
the groups.
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2 File Structure

<root>
<n threads> i n t e g e r </n threads> # opt i ona l
<seed> i n t e g e r </seed>
<output> f i l ename </output>

# fo r nam simulation
<n t r a j e c t o r i e s > i n t e g e r </n t r a j e c t o r i e s >
<n t r a j e c t o r i e s p e r o u t pu t> i n t e g e r </n t r a j e c t o r i e s p e r o u t pu t> # opt i ona l
<max n steps> i n t e g e r </max n steps>
< t r a j e c t o r y f i l e > f i l ename </ t r a j e c t o r y f i l e > # opt i ona l
<n s t eps pe r output> i n t e g e r </n s t eps pe r output> # opt i ona l
<min r x n d i s t f i l e> f i l ename </m i n r x n d i s t f i l e> # opt i ona l

# f o r we s imulat ion
<n cop ie s> i n t e g e r </n cop ie s>
<n b in cop i e s> i n t e g e r </n b in cop i e s>
<n steps> i n t e g e r </n steps>
<n we steps per output> i n t e g e r </n we steps per output>
<b i n f i l e > f i l ename </b i n f i l e >

# system de s c r i p t i o n
<system>

< f o r c e f i e l d > name </ f o r c e f i e l d >
<parameters> f i l ename </parameters>
<connec t i v i ty> f i l ename </connec t i v i ty> # needed f o r COFFDROP
<s t a r t a t s i t e > t rue / f a l s e </ s t a r t a t s i t e > # opt i ona l
<b rad ius> r e a l </b rad ius> # opt i ona l
<r e a c t i o n f i l e > f i l ename </ r e a c t i o n f i l e > # opt i ona l
<hydrodynamic interact ions> t rue / f a l s e </hydrodynamic interact ions> # opt i ona l
<n s teps be tween h i update s> i n t e g e r <n s teps be tween h i update s> # opt i ona l

<d e n s i t y f i e l d > f i l ename </d e n s i t y f i e l d > # opt i ona l
<atom weights> f i l ename </atom weights> # opt i ona l

<so lvent>
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<debye length> r e a l </debye length>
<d i e l e c t r i c > r e a l </d i e l e c t r i c >
<r e l a t i v e v i s c o s i t y > r e a l </ r e l a t i v e v i s c o s i t y >
<kT> r e a l </kT>
<deso lvat ion parameter> r e a l </deso lvat ion parameter>
<s o l v en t r ad i u s> r e a l </s o l v en t r ad i u s>

</so lvent>

<t ime s t ep t o l e r an c e s> # opt i ona l
<f o r c e> r e a l </fo r ce>
<r eac t i on> r e a l </reac t i on>
<minimum core dt> r e a l </minimum core dt>
<minimum chain dt> r e a l </minimum chain dt>
<minimum core react ion dt> r e a l </minimum core react ion dt>
<minimum chain react ion dt> r e a l </minimum chain react ion dt>

</t ime s t ep t o l e r an c e s>

<group>
<name> name </name>
<core>

<name> name </name>
<atoms> f i l ename </atoms>
<a l l i n s u r f a c e > t rue / f a l s e </ a l l i n s u r f a c e > # opt i ona l

<e l e c t r i c f i e l d > # opt i ona l
<gr id> f i l ename </gr id> # one or more

</ e l e c t r i c f i e l d >

<d i e l e c t r i c > r e a l </d i e l e c t r i c >

</core>
# zero or more

<chain>
<name> name </name>
<atoms> f i l e </atoms>
<constant dt> r e a l </constant dt> # opt i ona l
<con s t r a i n t s> t rue / f a l s e </con s t r a i n t s> # opt i ona l
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<l i nk>
<core name> name </core name>
<c o r e r e s i du e> i n t e g e r </co r e r e s i du e>
<cha in r e s i due> i n t e g e r </cha in r e s i due>

</l ink>
# 0 , 1 , or 2

</chain> # zero or more

</group>
# 1 or 2

</system>

</root>

Most of the XML tags are identical to those in the simulation file, and are
simply copied over. The exceptions are noted below.

• solvent - The contents are simply copied over to a newly generated
solvent file, which is an input to the simulation program. One addi-
tion is the solvent radius tag, which represents the probe radius and
exclusion radius in various auxilliary programs. If left out, the default
value is 1.5 Å.

• connectivity - this file describes how the beads in the chain model are
connected. For COFFDROP, the file connectivity.xml from the website
can be used.

• link - This sits within the chain tag. Each instance of this item de-
scribes a connection between the chain and a core. The name of the
core, the number of the linking residue, and the number of the chain’s
linking residue are specified.

• all in surface - If this is true, then all of the atoms of the core are
included, not just a shell made of the surface atoms. Default is false.

• is protein - If this is true, then it affects how the effective charges are
generated. Default is false.
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• atoms - When using the COFFDROP model, the atoms files for cores
and chains must contain the coarse-grained “beads”. This will usually
be the output of generate coffdrop beads.

• constraints - If true, all of the bonds are treated as rigid constraints.
Default is false.

3 Programs and Files

3.1 For Each Core

This is very similar to the flow in Browndye 1. The files are denoted by ovals,
and it is assumed that the core name is “x”. The file names that result are
shown without the .xml file extension. Several of the programs take solvent
parameters from the input file. Although those dependencies are not shown
in the diagram, if a solvent parameter changes, the programs taking it as an
input are rerun upon rerunning bd top.
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Atoms surface spheres x surface

Reaction File make surface sphere list x surface atoms

APBS Grids Largest

Smallest mpole grid fit x mpole

x surface inside points x born

Atoms x inside born integral

test charges hydro params x hydro params

x charges compute charges squared x charges squared

lumped charges x cheby lumped charges

x squared cheby

3.2 For Each Chain

Here, we assume that the name of the chain is “x”.
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Beads Parameters Connectivity

coffdrop chain x chain

4 Final Notes

When setting up a COFFDROP simulation with rigid cores, the APBS files
must be generated from the output of generate coffdrop beads, and the di-
electric of the molecule must be the same as the dielectric of the solvent.
This is because the dielectric boundary effects are presumed to be accounted
for in the COFFDROP potential.

There is also a program, scale interactions, that can be used to scale
the nonbonded attractive COFFDROP interactions per the examples in the
original COFFDROP papers.
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