INSTRUCTIONS FOR USING VMD SCRIPTS

http://niifhm.ru/wp-content/uploads/2015/04/VMD _script for describing 2 tetrad GOs.txt

http://niifhm.ru/wp-content/uploads/2015/04/VMD _script for describing 3 tetrad GOs.txt

http://niifhm.ru/wp-content/uploads/2015/04/VMD script for describing 4 tetrad GOs.txt

1) Load a molecule of interest or a trajectory in VMD.

For example, we load the 1KF1 directly from PDB by entering the accession code in the VMD
molecule file browser form.

2) Define the working folder on your PC in the VMD command window

For example, the address of our working folder is “D:\parameters”, so we type “cd
D:\parameters”, in the VMD command window.

3) Download the appropriate script from our website and save it to your working
folder.

For example, 1KF1 is a 3-tetrad GQ, therefore, we go to http:/niifthm.ru/wp-
content/uploads/2015/04/VMD _script for describing 3 tetrad GQs.txt and save the script as a text
file to “D:\parameters”.

4) Specify the molecule and set the correct numbers of Gua residues in your script file.

This can be done in WordPad or any other suitable program. Below is the screenshot of the
http://niifhm.ru/wp-content/uploads/2015/04/VVMD _script_for_describing_3_tetrad_GQs.txt
script, in which the ID numbers to be changed and the respective instructions in the headline are
highlighted.

## author: Tsvetkov V. B.

## v.b.tsvetkovBgmail. com

## The current script allows for calculation of the following parameters:

A q{a1pha}q{beta} r{a1$ha}i - angles hetween the normals to Gua planes in quartet {alphal} and

the axis of guartets {alpha} & {heta}

## g{alpha;_ij -_angle between the normals to_ i & j Gua planes in quartet {alpha}

## gialphalr_ij_kl and gi{alphal_ 1ﬂk k11 - angles between the nominal $1anes formed by Gua pairs

(1,70 & ¢k,1) or Gua triads (1, 1 & (k,1,1) belonging to quartet {alpha}t

?#1q;{?1pha}i - distance between the guadruplex oM and the CoMm of Gua 1 belonging to guartet

alpha

A q{a1pha}E{a1Eha}1 - distance between the CoM of quartet {alphal and the CoM of Gua i belonging

to guartet {al

A q{a1pha}q{beta} - distance between the ComMs of guartets {alphal & {heta}

i q{a1pha}q{beta}t - twist angle for guartets {alphal & {beta

## rog_q - gﬁrat1on radius of GG

## ro_gfal a} - ﬁyrat1on radius of guartet {alpha}
?a1- haltir{alpha - angle between the axes of guanines i &

To use this script, one has to specity the molecule (set name_mol) anc
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»

fam]

i in guartet falphal
set the correct ID
Gua position in the



http://niifhm.ru/wp-content/uploads/2015/04/VMD_script_for_describing_2_tetrad_GQs.txt
http://niifhm.ru/wp-content/uploads/2015/04/VMD_script_for_describing_3_tetrad_GQs.txt
http://niifhm.ru/wp-content/uploads/2015/04/VMD_script_for_describing_4_tetrad_GQs.txt
http://niifhm.ru/wp-content/uploads/2015/04/VMD_script_for_describing_3_tetrad_GQs.txt
http://niifhm.ru/wp-content/uploads/2015/04/VMD_script_for_describing_3_tetrad_GQs.txt
http://niifhm.ru/wp-content/uploads/2015/04/VMD_script_for_describing_3_tetrad_GQs.txt

For example, to determine nr11-nrl4 in VMD for the 1KF1 structure, we label the 5’-terminus,
identify visually H-bonding direction in the 5’-teminal quartet and label Gua residues starting
from the 5’-terminal one.

In the 1KF1snapshots below, GQ loops are hidden to provide a clear view on the GQ core.
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1KF1 with labeled atoms in quartetel:

H-bonding, donor-acceptor 5-terminal residue (DA1)




As evident from the snapshot, quartet 1 of the 1KF1 GQ is formed by the following residues:
DG2: DG8: DG14: DG20 (from the 5’-terminus, donor—acceptor). Thus,
nrll =2,

nri2 =8
nrl3 =14
nri4 =20

Gua residues in quartets 2 and 3 are labeled accordingly, i.e., in the direction of H-bonding in
quartet 1. Quartet 2 is DG3: DG9: DG15: DG21. Thus,

nr2l =3,

nr22=9

nr23 =15

nr24 =21

Quartet 3 is DG4: DG10: DG16: DG22.
nr3l =4,

nr32 =10

nr33 = 16

nr34 =22

We set these numbers in the script file and save all the changes (the final version with
highlighted changes is shown below).

## author: Tsvetkovw v. B. -
## wv.b.tsvetkovBgmail. com

## The current script allows for calculation of the following parameters:

## gifalphatgibetat_r{alphali - angles between the normals to Gua planes in quartet {alphat
and the axis of guartets {alpha} & {beta}

## gialphal_ij -_angle hetween the normals to i & j Gua planes in quartet {alpha}

## q{anha} 1] k1 and gfalphai_ijk_k11 - an 1es between the nominal planes formed by Gua

m

pairs 1, % 13 or Gua triads (1,],k) & 1,10 be1DnH1ng to guartet falphat
## grialphari - d1stance between the quadrup1ex coM and the com of Gua 1 belonging to guartet
{alpha}

## gialphatrialphali - distance between the coM of guartet {alpha} and the com of Gua i
be1onginﬁ to quartet {alpha’
## gifalphatgiheta}t - distance between the CoMs of qguartets {alpha} & {beta}
i q{atha}q{beta}t - twist angle for guartets {alpha} & {beta
## rg_g - gyration radius of Ga
## rog_gfalphay - yrat1un radius of guartet {alpha}

?a?pha 1r{31p a}j - angle between the axes of guanines 1 & j in_guartet {alpha}
## To use this script, one has to specify the molecule (set name_mol) and set the ID numhbers
of Gua residues in the guartets (set nr{alpha}i, where i indicates Gua position in the
-uartet and {aT-ha} is the guartet number
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set outti el [open ${name_mol}

_quartet_1_angles_between_the_normals_to_cua_planes_and_the_axis_of_quartets_1_and_2.dat w]
puts foutfilel [format "d4shrEdshridshrxdshoidsia” frame glog2_rll glg2_rl2 glg2_rl3 glg2_rl4]
set outfilez [open ${name_mol}

_quartet_z_angles_between_the_normals_to_cGua_planes_and_the_axis_of_quartets_2_and_3.dat w]
puts foutfiled [format "d4shrxdshridshrxdshoids™a” frame g2gs3_r2l g2gs_r22 g2gs_r23 g2os_r24]
set outfi1e3 [open ${name_mol}

_quartet_3_angles_between_the_normals_to_cGua_planes_and_the_axis_of_quartets_3_and_2.dat w]
puts foutfiles [format "ddshrEdsiridshrxdshtidsia” frame g3gd_r3l g3gd_r32 g3cd_r33 gscod_r34]
set outfiles [open ${name_mol}_quartet_1_angles_between_the_normals_to_csua_planes.dat w]

puts $Dutfi1e§ [format "SdsM\t3dshr¥dshtidshaxdsheidshaxdsha” frame gl 12 gl_13 gl_14 gl_23
1_24_c gl _34

get Dutf?196 [open ${name_moll_quartet_2_angles_between_the_normals_to_sua_planes.dat w]

puts $Dutfi1e? [format "SdsM\t3dshr¥d shtsdshixdsheidshaxdsha” frame g2_12 g2_13 g2_14 g2_23
2_24_c 02_34

get Dutf?1e? [open ${name_moll_quartet_3_angles_between_the_normals_to_sua_planes.dat w]

puts foutfile? [format "¥dsh\tidsht¥dshr®she¥dsheidshe¥dsht"” frame g3_12 g3_13 g3_14 g3_23 N

-




5) Run the script from the VMD command window. The output files will be loaded

into your working folder.

For example, we type “source VMD script fro describing 3 tetrad GQs.txt” in the command

window.

u CAProgram Files\University of llingis\VMOhwmd.exe

Info) Using plugin webhpdh for structure file 1KF1
Info) Using plugin wehpdbh for coordinatesz from file 1KF1
Info) Determining bond structure from distance search ...
Info) Analyzing structure ...

Atomz: 536

Bonds: 524

Rezidues: 23

Waters: b8
Segments: 1
Fragments: 72 Protedin: 0@ Mucleic: 1
Info» Finished with coordinate file 1KF1.
cd D:isparameters
umg ; source UMD_script_for_describing_3_tetrad GQs.txt
wm -

In our working folder “parameters”, there are now 18 output files.

Angles: 0 Dihedrals: @ Impropers: 0 Cross—termz: 0
Bondtypes: 0 Angletypes: 0 Dihedraltypes: Impropertypes:

=] 1kF1_Distances_between_quartet_ CObkds, dat
=] 1KF1_Gyration_radii.dat
=] 1KF1_Quartet_ 1 Angles_bebween_Gua_axes.dat

=] 1KF1_Quartet_1 Angles_between_the_normals_to_Gua_planes.dat

=] 1KF1_Quartet_1_COM{Gua)-COM{quartet_or_GO)_distances.dat
=] 1KF1_Quartet_2_Angles_between_Gua_axes.dat

=] 1KF1_Quartet_2_Angles_between_the_naormals_to_Gua_planes.dat

=] 1KF1_Quartet_2_COM{Gua)-COM{quartet_or_G00_distances.dat
=] 1KF1_Quartet_3_Angles_bebween_Gua_axes.dat

=] 1KF1_Quartet_3_Angles_between_the_normals_to_Gua_planes.dat
=] 1KF1_Quartet_3_COM{Gua)-COM{quartet_or_GO)_distances.dat

|=| 1KF1_Twvist_angles dat
|| WBAD script_for_describing_3_tetrad_G0s b

=] 1kF1_Quartet_1_Angles_between_the_nominal_planes_formed_by_Gua_pairs_and_triads.dat

=] 1IKF1_Quartet 1 Angles_between_the_normals_to_Gua_planes_and_the_axis_of_quartets_1_and_2.dat

=] IKF1_Quartet_2_Angles_between_the_nominal_planes_formed_by Gua_pairs_and_triads.dat

=] 1kF1_Quartet_2_Angles_between_the_normals_to_Gua_planes_and_the_axis_of quartets_2_and_3.dat

=] 1KF1_Quartet_3_Angles_between_the_nominal_planes_formed_by_Gua_pairs_and_triads.dat

=] 1KF1_Quartet_3_Angles_bebween_the_normals_to_Gua_planes_and_the_axis_of_quartets_3_and_2.dat

In the case of a 2-tetrad GQ, there would be 13 output files, and in the case of a 4-tetrad GQ — 23

files.



The contents of the output files in described in the script headline (see the highlighted section):

#4 author: Tsvetkow V. B.
## v b, tsvetkuv@-ma11 com

ation of the Tollowing paramet H
hbetween The normals to Gua plan n guartet falphal and

a planes 1n guartet {falpha}
g ned by Gua
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## To use Tthis scr1pt one has to specity the molecule (set name_mol) and the numbers of Gua
residues in the guartets (set nri{alphal}i, where i indicates Gua position in the guartet and
falphat the guartet number)

-

E

For example, our output file
“1KF1_Quartet_2_Angles_between_the_normals_to_Gua_planes.dat”contains the following
data:

frame g2 12 q2.13 q2.14 223 q2.24 q2_34
0 10.4355 15.9476 9.4101 11.7287  9.1195  6.7028

g2_ij is the angle between the normals to Gua; and Gua; in quartet 2.

If the initial pdb file contains several GQ models for the same sequence (as in the case of 2JSM),
the output file will contain a respective number of rows: frames 0 — (X-1), where X is the

number of models.

If the script is run for a trajectory, the output file will contain Y rows, where Y is the number of
snapshots.



