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Basic Linux Commands

clear

pwd print working directory
Is list

mkdir make directory
cd change directory
mv move

rm remove file
rmdir remove directory
man manual

cat

more

Vi

exit



Use SSH/SCP clients to connect to a remote computer, and/or to
transfer files between computers.

SSH/SCP client for windows:
* putty

« Xming (X Server)
« WinSCP

« MobaXterm


https://www.putty.org/
https://www.putty.org/
https://sourceforge.net/projects/xming/
https://winscp.net/eng/download.php
https://winscp.net/eng/download.php
http://mobaxterm.mobatek.net/download.html

Launching mobaXterm

Ly MobaXterm =10 x|

Terminal  Session:  View XK srver Tools Games Jeftings Macooz Help

" @ kB /& w B @ B 8B F X O X @

Session Servers Tools Games  Sessions View Split MultExec Tunmneling Packages Settings Help ¥ server Exit

Quick connect... . BT, Q

« i@ Saved sessions E

X mobaXterm
&

W

2 B Start local terminal

E Find existing session or server name...

8

=

%]

Welcome to MobaXterm

Press <return’ to start a local terminal or type a remote server name

UNREGISTERED VERSION - Please support Mobakterm by subscribing to the professional edition here: http://mobaxterm.mobatek.net




Choose Session — SSH

4+ MobaXterm

Quick connect

1@ Saved sessiol

o
F

ﬂ:- Sessions

. Macros |ﬁ Tools

5
T

i

SesHonz:  View

=10l %]
Hemrver Tool: Games Jethings  Macmos Help
ession sethngs
= 5 B R W ﬁ @ » @& © € a
S5H elnet Rsh  Xdmcp RDP SFTP Senal File Shell  Browser Mosh

¥ Basic SSH settings

[

W sdvanced SSH settings | & Terminal settings | &% Metwork settings | +f Bookmark settings |

IP ] " Specify username I

) Pot 2 F ‘

Secure Shell (S5H) session




[§/202.169.170.53
Terminal

| 8 B 4 w 8 W

Tools

Session Servers

Quick connect...

@ Saved sessions ;I
i«
@lmz.lﬁg.ﬂo.ﬁ
. X
]
H
@
W
m
=] —
e [§202.169.170.53
W Terminal  Session:  View X server Tool: Games Settings  Macro: Help
— = I _— = &
: w8 B A4 w § @ B =B % X O X
= Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Help ¥ server
I Quick connect... M ™ 20216917053 W 5. 202.169.170.53 ap
. |
5 e .
&« e 20w ()X | _ ? MobaXterm 9.0 7 _
Ifhnme.fcentn&f W (5SH client, X-server and networking tools)
.é Ty I » 55H session to_centos@zaz.lﬁg.l?ﬁ.ﬁa
4 " ? S55H compression @ v
@ 1. cache ? SSH-browser v _ _
UNREGISTERED | 0 i .chimera ? X11-forwarding : v (remote display 1s forwarded through 55H)
T (T . .cmake 7 DISPLAY v (automatically set on remote server)
w
= | .conda ) ) o )
- I, .config » For more info, ctrl+click on help or visit our website
f? | .continuum
g Lot Last login: Fri Mar 9O 98:30:46 2018 from 146.189.40.7
5 4. .gaussian [centos@fcddel ~1z [
= | .gnome
< L idlerc
| .instaljammerinfo
g L Jjava
@ L kde
iy | keras -
[~ Follow terminal folder

Bessions  View

X smrver

Games Sessions

Tools  Games

=101x|

Rettings  Macmoz  Help

View

720216917053
login as:

UNREGISTERED VERSION - Flease support MobaXterm by subscribing to the professional edition here: http://jmobaxterm. mobatek.net

B 2 $ X O

MultiExec Tunmnelng Packages Settings Help

X

Split X server

5 202.180.170.53 o=




Display Xterm in Mac

Create a file "config" under "~/.ssh/"
$ vi config

Host

Hostname

User=login_id

ForwardX11 yes

Then, login with the following comment:
$ ssh =Y username@ip_address



MolProbility

e all-atom structure validation for macromolecular
crystallography

e Server
http://molprobity.biochem.duke.edu/
e Standalone program

A standalone version was installed.


https://github.com/rlabduke/MolProbity
https://github.com/rlabduke/MolProbity
https://github.com/rlabduke/MolProbity

[/ 202.169.170.53 =10 x|

Terminal — Session: View  Hserver Tools Cames Setbings  Macmos Help

5 @ R 4 w 8 @ B B » X O X @

Session Servers Tools Games  Sessions View Split MultExec Tunneling Packages Setfings Help ¥ server Exit
Quick connect... ™ 2 202169.170.53 5. 202.169.170.53 op D
; < | [centos@fcddel FCDD tutorialsls ls -
{« & 20X || lcqp.pdb docking LFA-1 screening
I.fhum&.fc&ntus.fFCDD_tuturials.l' w# | [centos@fcddel FCDD_tutorials]s ﬁulpmbility lcqp.pdb ]
2 Mame
g
i3] \ . docking
1 | LFA-1
o | sSCTeening
% " 1cgp.pdb
=
@ ## 1cqgp.pdb from PDB
y $pwd
[
2 $ls
§ $cd FCDD_tutorials
v $ls
N i3
\V' Follow terminal folder $m0|pr0b|ty lcqp.pdb
UNREGISTERED VERSION - Flease supp
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MolProbity: structure validation
Web service for all-atom contact, conformation, & geometry analysis of x-ray or
NMR models, with automated correction of Asn/GIn/His flips. As a structure user,
you can evaluate reliability of the parts you care about.

ol

PrROBITY

Main page
About hydrogens
Evaluate X-ray
Evaluate NMR
Fix up structure
Work with kins

View & download files
Lab notebook
Feedback & bugs
Site map

Save session
Log out

You are using 0% of
your 200 Mb of disk
space.

Main page
FILE UPLOAD/RETRIEVAL (MORE OPTIONS)

PDB/NDB code- Iﬁ D

Duke Biochemistry

Duke University School of Medicine

http://molprobity.biochem.duke.edu/

type: I PDB coords

j Fetch > |

Browse... | No file selected.

type: I PDB coords 'I

UEIoad > |

Molprobity sites:
Duke (US) | Manchester (UK) | Beta (Recent developments; Unstable)

Usage Guidelines:

Legacy version 4 02 has been retired. Please contact us through the Feedback & bugs' link 1f this affects your MolProbity use.

These web services are provided for analysis of individual structures, not batch runs.

Walkthroughs, tutorials, and usage FAQs:

Evaluate X-ray structure: Typical steps for a published X-ray crystal
structure or one still undergoing refinement.

Evaluate NMR structure: Typical steps for a published NME
ensemble or one still undergoing refinement.

Fix up structure: Rebuild the model to remove outliers as part of the
refinement cycle.

Work with kinemages: Create and view interactive 3-D) graphics from
your web browser.

Guide to Reduce options: Learn about adding hydrogens to a
structure for all-atom contact analysis.

Guide to validation options: Choose validations approprate to a
structure.

Citations, science, and technical FAQs:

Cite MolProbity: Chen et al (2010) MolProbity: all-atom structure validation
for macromolecular crystallography. Acta Crystallographica D66:12-21.

and/or

Davis et al. (2007) MolProbity: all-atom contacts and structure validation for
proteins and nucleic acids. Nucleic Acids Research 35:W373-W383.

Cite KiNG: Chen et al (2009) KiNG (Kinemage, Next Generation): A versatile
interactive molecular and scientific visualization program. Protein Science
18:2403-2409.

Cite CCTBX: Grosse-Kunstleve et al. (2002) The Computational Crystallography
Toolbox: crystallographic algorithms in a rensable software framework. J. Appl.
Cryst. 35:126-136.

About hydrogens: Why have the hydrogen bondlengths changed?

Installine Java: how to make kinemage eranhics work 1n vour



MQL Uploaded PDB file as 1cqp.pdb

PrROBITY

Your file from http://www.pdb.org/ was uploaded as lcgp.pdb.

* This compound is identified as CRYSTAL STRUCTURE ANALYSIS OF THE COMPLEX LFA-1 (CD11A) I-DO LOVASTATIN AT 2.6 A
RESOLUTION

* This structure was solved by X-RAY DIFFRACTION.

* This structure was solved at 2.60 A resolution.

* 2 chain(s) is/are present [1 unique chain(s)]

* A total of 364 residues are present.

* Protein mainchain and sidechains are present.

* No explicit hydrogen atoms are included.

* 90 hetero group(s) 1s/are present.

* Refinement was carmed out m X-PLOR 3 851

* R=0190; Rfree =0.257

* () PDB+2.3 atoms were found. Proceeding assuming PDBv3 formatted file.

Continue > |

muﬂa Main page
ROBITY

Main page
About hydrogens
Evaluate X-ray
Evaluate NMR
Fix up structure
Work with kins

Duke Biochemistry

Duke University School of Medicine

SUGGESTED TOOLS (ALL TOOLS)

Due to the parameter adjustments to hydrogen bondlengths and van der Waals radn, the current default behavior for MolProbity i1s to remove
hydrogens, if they are present, before analysis. Please re-add hydrogens using the "Add hydrogens" option below, where you will have the option to
choose either the default electron-cloud position hydrogens (ie. for crystal structures) or nuclear-position hydrogens (ie. for neutron-diffraction

View & download files structures or for NMR structures).

Lab notebook

Feedback & bugs Currently working on: legp.pdb

Site map

Save session : e #* Edit PDB file
Log out Add hydrogens )

You are using 0% of
your 200 Mb of disk
space.

@ Downgrade file to PDBv2.3 format (for download only)

{)1’ Fill gaps 1n protein backbone with Iiffiloop (beta test)

b

% |1 Analyze geometry without all-atom contacts

12/,
féﬂ Make simple kinemages




Duke Bi

Duke Univers

MQL Job is running...

PrROBITY

¥ Do bond length and angle geometry analysis (mp_gec)

¥ Do Ramachandran analysis and make plots (ramalyze) - preview kinemage | PDF
¥ Do rotamer analysis (rotalyze)

Y Do Cp deviation analysis and make kins (cbetadev) - preview

Y Do cis-peptide analysis (omegalvze)

\I{ Do CaBLAM anal}rsis (cabla.m_validate}

¥ Create multi-criterion chart - preview

% Create multi-criterion kinemage

Your job has been running for 14 seconds.
If thiz page doesn't update after 5 seconds, click here.
If needed, you can abort this job.

13



Duke Bi

Duke Univers

MQL Analysis output: geometry for 1cqp.pdb

PrROBITY

Summary statistics

[Poor rotamers 13 4.01% |Goal: <0.3%
[Favored rotamers 287 188.58% |Goal: >98%
_ [Ramachandran outliers 4 1.11% |Goal: <0.05%
Protein [Ramachandran favored 1333 192.50% |Goal: >98%
Geometry
|CB deviations >0.25A [ 10.00% |Goal: 0
[Bad bonds: 10/2998 10.00% |Goal: 0%
Bad angles: 1274040 10.05% |Goal: <0.1%
Peptide Omegas (Cis Prolines: 2/8 [25.00% |Expected: <1 per chain, or 5%
L |CaBLAM outliers |7 11.96% |Goal: <1.0%
Low-resolution Criteria _
|CA Geometry outliers s |1.40% |Goal: <0.5%

In the two column results, the left column gives the raw count, right column gives the percentage.

Multi-criterion visualizations

- =
£y T S
et . . . =S e P
. ,o:Multi-criterion = \ulti-criterion
- " kinemage — caart
=
View in KiNG | Download (276 Kb) View (492 Kb)

Single-criterion visualizations

* Ramachandran plot Kinemage (328 Kb): Vigw in KiNG | Download
* Ramachandran plot PDF (1.7 Mb): View
s Cp deviation scatter plot (27 Kb): View in KiNG | Download

Continue > |



oL

PRrROBITY

Duke Biochemistry

Duke University School of Medicine

Viewing 1cqp-multi.table

When you should  close this window I Hint: Use File | Save As... lo save a copy of this page.

[Poor rotamers [13 [4.01% [Goal- <0.3%
[Favored rotamers [287 88 58% [Goal: >98%
_ [Ramachandran outliers 4 [1.11% [Goal: <0.05%
Protein [Ramachandran favored [333 92 50% [Goal- >98%
Geometry
B deviations =0 254 o [0.00% [Goal: 0
[Bad bonds: [0/2998 [0.00% [Goal: 0%
[Bad angles: [2/4040 [0.05% [Goal: <0.1%
Peptide Omegas [Cis Prolines- [2/8 [25.00% [Expected: <1 per chain, or <5%
. [caBLAM outliers [7 [1.96% [Goal: <1.0%
Low-resolution Criteria
[CA Geometry outliers 5 [140% [Goal- <0 5%

In the two column results, the left column gives the raw count, right column gives the percentage.

Favored (33.1%) ipit

Favored (79.35%)

- e A 160 LYS 2581 ey, 0.03A Favored (84.242%) . . ]
- - - Allowed (1.99%) Favored (40.5%) mt
A 129 ASN 4654 [Favored (54.86%)  Favored (66.4%) 7 Al LEU 2069 ¢ et/ 882240 chi angles: 307,183.1 0.03A e )
- General / 1219,1347  chi angles: 280.1,34 Favored (41.72%) Favored (81.8%) p
Al62 SER 2632 0.02A Favored (14.202%
Favored 5592%)  pocored 22.8% General / -74.8,146.7 ch angles: 62 avored ( %)
A 130 VAL 29.02 Tle o Val / orec (7o, Favored (10.51%)  Favored (70.8%) m-40
el chiangles: 1364 A 163 ASN 3203 e o ot 0.04A Favored (11.937%)
Favored (16.45%) Favored (20%) m A 164 THR 209 Allowed (1.11%) Favored (52%) p 0,044 T od (15.536%
A ASP 2127 al/ 10171055 chi angles: 272.2,0 < General /9801642 chi angles: 65.4 - avored (13.336%)
Favored (5128%)  Favored (3.8%) 4 165 gon| Shcq |EClEHIERY) Il 0.124 Favored (5.28%
Al32 LEU 2868 General / -106.1,125.7 chi angles” 194 3 14 General /-86.2.-5.4 chi angles: 293.8 (¢ 2
———— . Favored (36.65%)  Favored (97.7%) m-80
a1 AL 195 T M(va“ ) Favored (57.9% A 166 TYR 3236 e T s 0.03A Favored (28.022%)
111.0,126.4 ccpe=ti o GLN 28go Favored (47.95%) Rk Favored (68.752%)
~ 0 General /-118.1,141.9 beta sheet
At mE s GORORTON e oren | I | Rotmer  Cpdeiaon  CiBLAM  Dondlengths Boadangls  CisPeprides
- General /-92.7,119.4 chi angles: 287 8,11
o 106 154 ) - .--_-_---
AL D) 252 General /-106.5,94.3 chi angles: 183.9.4¢
Favored (39.59% Favored (2.1% Favored (29.71%)  Favored (90.8%) m-80 Favored (50.652%)
Al36 PHE 1783 - o/ _1(,3)0 2,1352 chi mgla( 65'3’1)1‘2 Al68 PHE 2708 eral/ 12371593 chi smgles: 300.7.96.5 0044 beta sheet
Favored (28.01%) ) Favored (48.127%)
AlD ALY 208 General / -151.4,148.4 U-UTA beta sheet
Favored (37.59%) Favored (59.952%)
AL70 ALA 1379 General / -130.7,126.9 : 0-04A beta sheet
Favored (71.92%)
A171 VAL 1527 e o Val / e (05 0.03A el (UG
12401261 chi angles: 177.6 beta sheet
A GLN 21g3 Favored G477%)  Favored (53.8%) tt0 0.07A Favored (61.427%)
N General / -97.9,138.7 chi angles: 191.1,183.357.8 N beta sheet
Favored (49.02%)  Favored (8.4%) p90 Favored (17.706%)
A IHEIS) ZBLD General / -135.5,147.9 chi angles: 84 2 280 3 O-OTA beta sheet
CaBLAM Disfavored
Al174 SER 2081 0.124 (1.167%)
Al SER 4666 Allowed (1.9%) Favored (3.5%) ¢ 0.06A CaBLAM Disfavored

General /-109.8.-171.7

chi angles: 197.9

(2.547%)




$molprobity 1cqp.pdb

real Bme . 8955
user Amo .056s
5Ys omo .040s
~time to make sultename kin

running mp_geo bond geometry

real Bml2.269s
user Bmll.976s
5Ys Gmd.293s
“time to run mp_geo fTor bond geometry

running clashscore
...1n ecloud mode

real Bms . 3455
user amS . 0065
SYS ome.472s
~time for clashscore

[centos@fcddel FCDD _examples]ls i

$ls
$cd molprobity__1cqp

$ls

Er—

[centos@fcdddl molprobity lcgpls 1s

lcgp.cablam lcqp.geom lcgp.rama.kin
lcgp.chdev lcgp.geom.sorted lcgp.rama.pdf
lcgp.cbdev.kin 1lcgp.omega lcgp.rota
lcgp.clash lcqgp.pucker lcgp.sultename
lcgp.FH.pdb lcgp.rama lcgp.sultename.kin

[centos@fcddel molprobity lcqpls B

lcgp.sultename _midpoint
lcgp.sultestring
lcgp.trim. pdb
thumbnail.kin



[centos@fcddel molprobity lcgpls 1s

lcgp.cablam lcgp.geom lcgp.rama.kin
lcgp.chdev lcqp.geom.sorted lcgp.rama.pdf
lcgp.chdev.kin 1lcgp.omega lcgp.rota
lcgp.clash lcgp.pucker lcgp.sultename
lcgp.FH.pdb lcgp.rama lcgp.sultename.kin

[centos@fcdd@l molprobity lcqpls

lcgp.sultename_midpoint
lcgp.suitestring
lecgp.trim. pdb
thumbnail.kin

$cd molprobity__1cqp
$ls

$vi 1cqp.rama
$sgrep "SUMMARY:" 1cqp.rama
$grep "OUTLIER" 1cqgp.rama

$grep "OUTLIER" 1cqp.rota
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Vi Editor

Window motions File management commands
<ctrl=d Scroll down (half a screen) W name Write edit buffer to file name
<ctrl>u Scroll up (half a screen) W Write to file and quit
<ctrl=f Page forward q! Quit without saving changes
<ctrl=b Page backward ZZ Same as “wq
/string Search forward
7string Search backward
<ctrl=] Redraw screen
<ctrl>g Dasplay current line number and
file information
Input commands (end with Esc) Deletion commands
a Append after cursor dd or ndd Delete n lines to general buffer
1 Insert before cursor dw Delete word to general buffer
0 Open line below dnw Delete n words
o Open line above d) Delete to end of sentence
T file Insert file after current line db Delete previous word
Any of these commands leaves vi in input mode until you D Delete to end of line
X Delete character

press Esc. Pressing the RETURN key will not take you out
of input mode.

http://www.atmos.albany.edu/daes/atmclasses/atm350/vi_cheat_sheet.pdf

18



## download 1cgp.rama.pdf to local computer

| 1cgp. suitename_midp
| 1cgp.suitestring
1cqgp. trim. pdb

a4

Q Crpen with defanlt program. .

| Bma.974s

Terminal — Sesdons  View K wreer Tool: Games JSettings  Macwoz Help
— _ X . i — .
Fo [ e 5,
" @ B /4 w B @ B E F X 6
Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
Quick connect... ™ 5 20216917053 Gt
& & m 5[ |
«EE2ON IXA WA real  ©m8.094s
I."hl:l me/centos/FCOD_tutorials/molprobity_1cgp! w | user BmB.063s
) : 3 S5Yys BmB.B32s
M Si Last modifiec « - - -
5 —E | size (®) | Last modifiec s | ~time to make suitename kin
g 1cgp.FH.pdb 519 2018-03-05 .
a
L-TJ __| lcgp.geam 389 2013-03-05 .
W __| 1cgp.geom.sorted 389 2018-03-05. | running mp_geo bond geometry
B | lcgp.omega 21 2018-03-05,
E | 1cap. pucker 0 2018-03-05. || real Gml2.334s
— | 1cqp.rama 17 2018-03-05. || User Gmll.966s
W __| 1cgp.rama.kin 2013-03-05 . El"'g. Gmo.515s
e " time to run mp_geo for bond geometry
W P Do PR ¥
E | 1CI:||:I.FD1.3 Fj‘ Open
= __| 1egp. suitename T Oiper weith default teat editnr clashscore
=T 1cgp.suitename.kin | = . tloud mode
- — P s Openwith..,

__| thumbnail. kin

Delete

1] £Rensmﬂ

[T Follc E:k Capy file path

UNREGISTERED VERSION - Ple: —

B Copy file path to terminal (Middle monse click)

Properties

Amo . 4465
br clashscore

E‘cddal FCDD_tutorialsls

dition here: http: /fmobaxterm.mobatek.net
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Protein Backbone Structures and
Ramachandran Plot

Peptide

Figure 16-5
Definition of {r and ¢:  refers to a
rotation of the plane shown in red
about the C,—C single bond; ¢ refers
to a rotation of the plane shown in
blue about the C,—N single bond. In
a fully stretched out polypeptide
chain, ¢ = ¢ = 180°. [After C.
Levinthal. Molecular model-building
by computer. Copyright © 1966 by
Scientific American, Inc. All rights
reserved.]

) Left-handed
N ‘\"‘ Cohl:::igxen o helix
Antiparallel J(x (not observed)
| B sheet 180 \\ —
N ;
/
/ /,
Parallel
B sheet i
o h /, 4
g b
(@]
= —————
= // -
>
Right-handed /
o helix 4
] /
/ /
/ |
! I
\ [
\ \
-180 =N L \ R
0 180
¢ (degrees)
Figure 16-6

Ramachandran plot showing allowed values of ¢ and ¢ for L-alanine residues
(green regions). Additional conformations are accessible to glycine (yellow re-
gions) because it has a very small side chain.
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MolProbity Ramachandran analysis
lcqp.FH.pdb, model 1

General case Isoleucine and valine

/

ma)y NG
NEC L AL




S ) ﬁ
-~ 7 =
<9

G
B
Psi — V/
| O(
B SR -

92 5% (333/360) of all residues were in favered (98%) regions.
D8 9% (356/360) of all residues were in allowed (=99_3%) regions.

There were 4 outliers {phi, psi):
A 174 SER (-156.4, -101.2)
A I90LYS (53.1,-14.3)
B 190 LYS (564, -15.4)
B 248 ILE (-81.3, 30.0)

http://kinemage.biochem.duke.edu

Glycine

> (-

U
P——

<H\

D

(e

Lovell, Davis, et al. Proteins 50:437 (2003)

\\\;))
\../'f
N\
N
T AN -
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$king 1cqp.rama.kin

¢ Text window @fcdd01 twzrid .org 1Ol =|

[]Allow text to be edited

Usze the animate buttons or the 'a' key to cycle through the various
Ramachandran plots,

Model 1:
92.50% (333/360) of all residues were in favored (98%) regions.
95.86% (356/360) of all residues were in allowed (=99.8%) regions.
There were 4 outliers (phi, psi)

A 174 SER(-156.37, -101.21)

A 190 LYS (5311, -14.27)

E 190 L¥S (56.44, -15.43)

E 243 ILE (-81.30, 28,98}

For more information, see Lovell, et al. (2003} Proteins: Struct Func Gen
50:437-450

Kinemage #1

Decorations
[] Grid
Labels
Axes

+ all data
[]1#* General

{|[]* Isoleucine/valine
[]* Pre-proline

|[]* Glycine

‘|1 * Trans proline

[]* Cis proline

Data pts
Favored

Outlier Lbls

]
Export text to file .
7 . “‘_.. ‘:‘:“: a'E TR
. % .
] - Y.
4 =0 .
- et 174 SER
1 L]
T +
*
_ . o\
_ R .
-180 I L B
-1d0 0 Fhi 140
Animate
o
Zoom I [} 1 [] Pick center Show text
Clipping ¢ ! 1 []Markers Show hierarchy
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UCSF CHIMERA

https://www.cgl.ucsf.edu/chimera/

home averview
outreach & traming

Quick Links

Documentation

Getting Started
User's Guide
Command Index

Tutorials and Videos

Guide to Volume Data

Belegse Notes

Download
What's NHew in Daily Builds
Map of Download Locations

Galleries

Image Gallery
Animation Gallery

Publications and Talks

Related Databases and
Software

Citing Chimera
Contact Us

UCSF CHIMERA

an Extensible Molecular Modeling System

LUCSF Chimera is a highly extensible program for interactive visualization and analysis of molecular structures and related data,
including density maps., supramolecular assemblies, sequence alignments, docking results, trajectories, and conformational
ensembles. High-guality images and animations can be generated. Chimera includes complete documentation and several
tutorials, and can be downloaded free of charge for academic, government, nonprofit, and personal use. Chimera is developed by
the Eesource for Biocomputing, Visualization, and Informatics (RBVI1), funded by the MNational Institutes of Health (NIGMS P41-
GM103311).

LUCSE ChimeraX {or simply ChimeraX) is the next-generation molecular visualization program from the RBVI, following UCSF
Chimera.

Feature Highlight
- ‘ \ Ribbon Spline Options
‘.:"’J o . The default ribbon path is a smooth bspline (semitransparent tan in the figure), which can

ﬂ"“\_ ( /,Ifu—'/ diverge from the true positions of the backbone atoms (a-carbons shown as gray balls). A

- i cardinal spline allows tracking the backbone more closely. Without smoothing {light blue), it
f'\&/‘—k follows the a-carbons exactly, or it can be combined with some “compromise” smoothing of
! ' ‘) "‘,E. strand and/or coil. Ribbon spline options can be set with the ribspline command or in the

bl | @/ maolecule model attributes.
Y I~

o

’\,‘ ,.xha_i X

[More festures...)




https://www.cgl.ucsf.edu/chimera/download.html

UCSF CHIMERA

Quick Links

Documentation

Getting Started
User's Guide

Command Index
Tutorials and Videos
Guide to Volume Data

Belegse Notes

Download

What's New in Daily Builds
Map of Download Locations
Galleries

Image Gallery
Animation Gallery

Publications

Related Databases and
Software

Citing Chimera
Contact Us

an Extensible Molecular Modeling System

Download Chimera

» Daily Builds
+ Snapshot Releases

+ Unsupported Releases

Buqg Tracking System
Licensing Information
Experimental Chimera Features

e Old Releases

Plug-ins on the Web

Current Production Releases

+ See the release notes for a list of new features and other information.
+ For more recent changes, use the snapshot and daily builds; they are less tested but usually reliable.

+ 64-bit Releases:

Graphics Driver Bugs

Benchmark Results

Chimera Source Code

- & & @

Cyagwin Source Code

MD5: 24b9c2560e119988a3150b4 7495737k

Platform Installer, Size, and Checksum Date Notes

chimera-1.12-win64 exe Instructions

Microsoft Windows 64-bit | Size: 150984696 bytes Oct 24, 2017 | Documentation
MD5: b662f97cdacbBbed 58662aab36dd6694 Runs on Windows 7 or later
chimera-1.12-mac64.dmg Instructions

Mac OS5 X 64-bit Size: 131622631 bytes Oct 24, 2017 | Documentation
MD5: 3a691632a3ebabb17286d23432bbEbbb Runs on Mac OS X 10 8 or later
chimera-1.12-linux x86 64 bin Instructions

Linux 64-bit Size: 157795228 bytes Oct 24, 2017 | Documentation

Compiled on CentOS5 5.11.
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https://www.cgl.ucsf.edu/chimera/current/docs/UsersGuide/

( ' Chimera User’s Guide

S HISAER A Tutorials Basic Functions

The Chimera User's Guide has three main parts, which are interconnected:

« Tutorials - exercises ranging from beginner-level to more advanced
« Basic Functions - general usage topics, including commands
« Tools - descriptions of the Chimera Tools menu entries

The Chimera Quick Reference Guide (PDF) summarizes command-line usage.

Chimera documentation, including the User's Guide, is bundled with each download. Your local copy of the documentation can be accessed and
searched from the Chimera Help menu. We recommend using the bundled documentation because it is synchronized with your installed version

of Chimera. Latest production release and development versions of the User's Guide are available from the Chimera home page documentation
index. Please see the Chimera home page for other types of information.

This locally installed Chimera documentation can be searched using "Search Documentation™ in the Chimera Help menu.
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( ' Chimera User’s Guide

cHiI~mERA  Tutorials

Basic Functions

Tutorials —

Full-Page Index

Getting Started:
Menu

= Part

= Part 2
Getting Started:
Cmd

—

ne

art
- Part 2
Image Tutorials

Surface Properties
« Ribbon Styles
» Hydrolases

Opened Interface
= Similar Sites

B-Factor Coloring
» Density Display

Pipes and Planks
Analysis/Comparison

» Setup
= Distances .

« Angles...

= Surfaces. ..

= Morphing
Attributes

= Part 1

- Part 2
Sequences/Structures

Alignments
= Setup

= Different F'rcnteins_

= Same Protein
Comparative Maodeling
Model Panel/Ensembl
Trajectories/Ensemble

= Part 1

= Part 2
WiewDock

Tutorials Index

1.

- @

o co

1.

Getting Started - Menu Version

o Part 1 - Manipulation, Selection, and Chains
o Part 2 - Molecular Representations and Surfaces

. Getting Started - Command Version

. Structure Analysis and Comparison

o Part 1 - Manipulation, Selection, and Chains
o Part 2 - Molecular Representations and Surfaces

. Image Tutorials:

o 86 -
al » R Al
':(.’ '#ﬁ L W -1 = r oy
FN P Ty

.,.,‘.-.':‘l' % 7

o Background and Setup

o Distances, H-bonds, Contacts
o Angles, Rotamers, Clashes

o Surfaces and Attributes

o Superposition and Morphing

. Attributes

o Part 1 - Leucine Zipper
o Part 2 - GTP-Binding Protein

. Sequences and Structures
. Superpositions and Alignments

o Background and Setup
o Different Proteins
o Same Protein

. Comparative Modeling
. The Model Panel and Ensembles
. Trajectory and Ensemble Analysis

o Part 1 - Collagen Peptide
o Part 2 - Met-Enkephalin
ViewDock

More tutorials are available at the Chimera web site.
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https://www.cgl.ucsf.edu/chimera/current/docs/UsersGuide/tutorials/framepdbintro.html

Protein Data Bank Format:
Coordinate Section

Record Type | Columns Data Justification | Data Type

ATOM 1-4 “ATOM” character
7-11% Atom serial number right integer
13-16 Atom name left: character
17 Alternate location indicator character
18.20% Residue name right character
22 Chain identifier character
23-26 Residue sequence number right integer
27 Code for insertions of residues character
31-38 X orthogonal A coordinate right real (6.3)
39-46 Y orthogonal A coordinate right real (6.3)
47-54 Z orthogonal A coordinate right real (6.3)
a5-60 Occupancy right real (6.2)
61-66 Temperature factor right real (6.2)
73-76 Segment identifier] left character
fr-7a Element symbol right character

79-80 Charge character

HETATM 1-6 “HETATM” character
7-80 same as ATOM records
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Structural Biology Highlights

PDB40 Symposium e 2011
More than 77000 structures in the archive !

https://www.rcsb.org/pages/aboutus

Deposition of chemical shift data mandatory = 2010 | Mobelprize awarded to
: 2000 - ¢ V. Ramakrishnan, TA, Steitz, AE. Yonath for
Deposition of experimental data mandatory | | Studies of the structure and function of the ribosome

500007 structure is released ~* 2008

First release of remediated data - 2007
- i Mobel prize awarded to R.D. Kornberg

H e BMRB joins wwPDB i.e 2006 . for STUCAT'GTS of the rlnqiswiar basis of
AMRR i eukaryolic franscription
Last PDB archive distribution :
by postal mail (8 DvDs) * 2008

wwPDB established by |, 2003 .| Nobel prize awarded to R. MacKinnon

RCSB PDB, PDBe, PDBj | i for Potassium channels
¥PDB | Nobel prize awarded to K. Withrich S S
Eetbdmiel et 0 - ' for De of NMA : kg
'"PI?BB» EMDB established |-+ 2002 .. @*Wmm%m ;’% "E%
- : at MSD-EBI - : : m{
PDBj | S Ny
Osaka University opens a | . 2000 .. First:ribosome structures: determined

PDEB data deposition center | ¢ (Ban et al, 2000; Carter ef al, 2000;
i Schluenzen et al., 2000)

=
!
&
o v

10000 structure is released « 1999 | Nobel prize awarded to P.D. Boyer,
; JE. Walker, J.C. Skou for Elucidation
PDE moves to RCSB PDB S 1998 | of the enzymalic mechanism

i underlying the synthesis of

i adenasine triphosphate (ATP)
¢ and discovery of an

i lon-transporting enzyme

MSD at the EBI becomes a deposition

center for PDB data i

" bateriorhodapsin (Henderson et al., 1990)

IUCr policy on data deposition published o 1989+ First NMR entry released in PDB:
4 i protein BOS-I (Driscoll ef af, 1989)

| Mobel prize awarded to J. Deisenhofer,

R. Huber, H. Michel for The determination
1988 s« of the 3D sfructure of a photosynthetic

! reaction centre

Early structures include | i Nobel prize awarded to A. Klug for
carboxypeptidase | Development of crystallographic electron
chymotrypsin | 1982 - mhrpswpyanqdhwvwaf#rgmﬁms
cytochrome b5 i of biologically important nucleic
T hemoglobin i acid-protein complexes

1981 +-i FirstB-DNA structure determined (Drew et al, 1981)
1979 | First DNA (Z-DMNA) determined (Wang et al, 1979)

DN | | o |
trypsin inhibitor ["* " FirsUIRNA structures determined A
- (Kim et al, 1973; Robertus etal. 1974) L&FTRAT M

29
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() UCSF Chimera
File

Launching Chimera

() UCSF Chimera
File

Tool Icons

Scmnes s under

Gmvelopmert and may
not b Tully functionsl

Save scene...

Named Selections

MName current selection...

Control click/drag to select on structures

1cqp.pdb2
1cqp.pdbl

T -

Edit

4




Fily

I Toolz  Favorites Help

Restore Session...
Save Session

Save Session As...

Save Image...
Save PDEB...
Save Mol2...
Export Scene...

Close Session
Quit

Choose File — Open
Choose File — Fetch by ID

Add Tool Icon...

[

Mone

Scenes

=> open local file

) TUCSF Chimera

=> fetch entry from PDB

Mamed Selections

MName current selection...

cetch... |




() UCSF Chimera =10l x|

File Zelect Acton: Prests | Tools Faworites Help

General Controls
Vimwring Controle Command Hne

Depiction Model Panel
Structure Analysis PseudoBond Panel

Structure Comparison Keyboard Shorteuts
Sequence Task Panel

Surface/Binding Analysis
Structure Editing
Amber

MD/Ensemble Analysis
Higher-Crder Structure
Volume Data

Demos

Movement

Utilicies

Command Line

Choose Tools — General Controls — Command Line

I Commaznd: |open 1cqp I ﬂ

Active models: W 0 [ I I I I I I I I Al
3

fetch the entry with ID 1cqp from the

Command: open 1cqp . icin Data Bank (PDB)

32



() UCSF Chimera o [m]

File Belect Actons Pressts Tools | Favorites Help

Model Panel

Side View

Cormmand Line
Sequence

Reply Log

FindHBond

Find Clashes/Contacts
Rotamers

Add to Favorites/ Toolbar...
Preferences...

e Y
Choose Favorites — Add to Favorites/Toolbar to place some icons on the toolbar.
This opens the Preferences

Command: |c|pen lcgp ﬂ
Adivemodels: W o T 1 CzlFzFC4FCsfCealC 708 oAl 33




S =10l ]

i Auto Start
Category: Tools —
— On Toolbar

Tool

Command Line
Model Panel

§ | PseudoBond Panel
Keyboard Shortcuts

In favorites

Task Panel
IDLE

OO0 R =
OO OO ] &

Side View
Camera
Effects
Lighting
Shininess

OdoO) OoooO) OoOOdE

Color Secondary Structure
Rainbow
PipesAndPlanks

Nucleotides -
4| | »

This opens the Preferences, set to Category: Tools.
In the On Toolbar column, check the boxes for:

(I I Y
| I Y

Side View (under Viewing Controls)
FindHBond (Structure Analysis)
Find Clashes/Contacts (StructureAnalysis)

Cummand:|npen lcgp
Active models: W 0 [ I I

34
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Default Mouse Button Assignments

Mouse button |Modifier Action
Btn1| (left button) Rotation
etn2| (middle button) XY Translation
Btna{ (right button) Scaling
Btn1 Ctrl Picking (selection)
Btni ctriHshiff | Addition to {removal from) selection

The arrow keys can be used to broaden (1), narrow (| ), or invert (—) a selection.

You can interact with Chimera using menus and/or commands. The basic features
of Chimera are available either way, but not all command functions are available
in menus or graphical interfaces, and not all menu or graphical interface functions
are available in commands.

The Chimera User's Guide has three main parts, which are interconnected:

» Tutorials - exercises ranging from beginner-level to more advanced
« Basic Functions - general usage topics, including commands
» Tools - descriptions of the Chimera Tools menu entries

35

The Chimera Quick Reference Guide (PDF)[summarizes command-line usage.




() UCSF Chimera -[ol x|
File Select Actions Pressts Tools Favorites | Help

Comrmand: [modelcol white ﬂ
Acivermodels: WMo T 1 Tz 24 sTCelC 708l gl al

Command: modelcol white

36



() UCSF Chimera

File Select Actions Pressts Tools Favontes Help

Command:

=10l

Acivemodels: W0 [T 1 Tz T2 4 s Te 708 9 al

Command: preset apply int 2
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A preset is a predefined combination of display settings. Choosing an entry in the Presets menu
applies its settings and is much easier than adjusting the many settings individually. Presets are
provided for a handful of usage scenarios; of course, many more combinations of settings are
possible. See also: the preset command, the New Molecules preferences

Interactive presets are meant for interactive manipulation and analysis. They may change what
items (atoms, ribbons, surfaces) are displayed and how they are colored. The background color is
set to black.

The ribbons preset shows most peptide and nucleic acid chains as ribbons, plus atomic detail
(excluding hydrogens on carbon atoms) for residues within 3.5 A of a ligand residue or metal ion.
Atomic detail is also used for chains that are very short. Nucleic acids may be shown with special
sugar and base representations (as produced by Nucleotides), with the level of abstraction
dependent on size.

The all atoms preset displays all atoms and bonds as wires with heteroatom colorcoding. Carbons
are shown in the model colors so that models will be distinguishable from one another.

The hydrophobicity surface preset shows amino acid hydrophobicity in the Kyte-Doolittle scale
with colors ranging from dodger blue for the most hydrophilic to white at 0.0 to to orange red for
the most hydrophobic (different color-codings can be applied with rangecolor or Render by
Attribute). Surfaces of nonpeptides will be colored to match the underlying atoms instead.

Publication presets are intended for generating images for presentation and publication. They do
not change what items are displayed or their colors, but may change their styles, and the
background color is set to white. For example, choosing a preset with rounded ribbon or licorice
will not turn on ribbon display, but will adjust any currently displayed ribbon segments; similarly,
only the currently displayed atoms and bonds will be shown as sticks. Publication presets may
decrease interactive performance because finer divisions are used to depict curved objects
(molecular surfaces, ribbons, etc.). Individual display parameters are discussed in more detail i%8
the tips on preparing images.



Examples:
preset apply int 1

Usage: . . .

preset apply fpe mumber - apply the ribbons interactive preset

Usage: preset list pub

preset list [ fype ] - list all publication presets in the Reply Log

Preset with the keyvword apply applies a predefined combination of display settings. It has the same
effect as choosing the corresponding entry from the Presets menu. Currently presets cannot be user-

defined. but Chimera mcludes several presets grouped by fipe:

+ interactive - for interactive manipulation and analysis: may change what 1tems (atoms,
ribbons, surfaces) are displayed and how they are colored. and make the background black:
5 1 (ribbons)
5 2 (all atoms)
5 3 (hydrophobicity surface)

+ publication - for generating presentation and publication images: do not change what 1tems

are displayed or their colors, but may change their styles and make the background white:

5 1 (sthouette, rounded nibbon. sticks)

5 2 (sthouette, licorice. sticks)

5 3 (depth-cued, rounded nibbon, sticks)

5 4 (depth-cued. licorice. sticks)
Publication presets may decrease interactive performance because finer divisions are used to
depict curved objects (molecular surfaces. ribbons, ete.). Individual display parameters are

discussed in more detail in the tips on preparing images.

The type can be truncated to a unique string. The rmumber 1s the ID number of the specific preset to be
applied.

Preset with the keyword list sends a list of presets of the specified npe (all types. if not specified) to 39
the Replv Log.



() UCSF Chimera

H I-'11:|

Interactive 1 (ribbons)
Interactive 2 (all atoms)
Interactive 3 (hydrophobicity surface)

Publication 1 (sihouette, rounded ribbon)
ouette, licorice)
3 (depth-cued, rounded ribbon)
Publication 4 {depth-cued, licorice)

Add Custorn Presets...

Command: |preset apply int 2 ﬂ

Active models: v 0 [ N B B B B B B B [ Al




.
FileSti.ons Prests Tools Favorites Help C h O O S e P re SEts — I nte ra ct Ive 3

Use mouse to click and select one ligand
Choose Actions — Atoms/Bonds 3 — sphere

“hydrophobicity surface” preset
from dodger blue for the
most hydrophilic, to white, to
orange red for the most

Command:

preset apply int 3
select :311.A

rep sphere :311.A

Cormmand: | L
Activemodels: Mo T 1 T2 3F4FsTCelC 782 CAl
| Ho &,

A

Command: 41
preset apply int 3 ; select :311.A ; rep sphere :311.A



“hydrophobicity surface” preset: from dodger blue for the most hydrophilic,
to white, to orange red for the most

() UCSF Chimera B Iy [

File 3Select Action: Pressts Tool: Favorites Help

The binding pocket is primarily orange red,
indicating its hydrophobic character.

Command: _‘:J
Acivermodes: WMo T 1 Tzl z2FsFCsCelfC 7089 Al

Command: | [29 atoms, 31 bonds |~ &I ,
setattr m stickScale 2 ; color yellow ligand & C




() UCSF Chimera B[]

Fil: Select Actions Pressts Tools Favorites Help

Cnmmand:;mngecnl kdHydrophobicity min medium purple 0 white max tan :J
Acivemodels: Wo M1 T2 3 F4asCelz0s oAl
[kdHydrophobicity min/mid/max: 4.5/ 0/ 4.5 Ho & ,

Command:
rangecol kdHydrophobicity min medium purple 0 white max tan
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File Select Actions Presets Tools Favorites Help

() UCSF Chimera -|0O] x| .

Choose Presets — Publication 1
Choose Tools — Surface/Binding Analysis — Coulombic Surface Coloring

") Coulombic Surface Colorineim s
Surfaces to color by ESP:

MSMS rmain surface of 1cgp.pdb (#0)

Number of colors/values: 3 —l|

m .
[0 [ 0o [ 10 sestimary
Distance-dependent dielectric: true —l|

Dielectric consiant:|4.0—
Distance from surface: |14—

¥ Residue name-based
HID/HIE/HIP = delta/epsion/both
HIS = estimated from H-bonds — |
" Specified individually...
[T Compute grid...
Create corresponding color key |

ﬂl Apphrl Closel Helpl >

Cor'm'land:lrangecol kdHydrophobicity min medium purple 0 white max tan ll
Actvemodels: Wo T 1 Tzl 3F4 s elC 70803 aAl




")UCSF Chimera -0l x|
File: Select Actions Preset: Tools Favorites Help

Command: [light mode ambient ll
Activemodels: Wo T 1 Tzl alF4 0 shelC70rael el Al
|

Command: light mode ambient 45



Side View

Command: close all; open 1cqp
preset apply int 3

¥ Clip Surface Gpping...J View A"]Side: right _JJ

Reset| Restore] Save] Cluse] Help|

Command:1preset apply int 3

Active models:

[l I

Ee RO E R Bjs EON Al

=
moa 46




adjust the clip_plane

() UCSF Chimer: _ =0l x|

Reply

=10l |

Surface Gpping...J Views AI||Side: right —J‘

Reset| Restore] Save] Close] Help | 4

Command:]preset apply int 3 l]
Adivemodels: W o T 1 T 23l 4rCsCelC 7089 Al
4
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Comrmand: |preset apply int 3

Acvemodels F 0 T 1 234 FsF6 M7 M s Mol al
[

-

Color name: [#frFFFFT

Color space: RGB — | = Opac'rtyl

R
d
B

Surface capping...

Resat Res'torel Sa\.re! Closel HeIpJ

ViewAIIlSide: right —'l

S

=10l x|

¥ Cap surfaces at clip planes

¥ Use cap color |—

Cap style & solid ¢ mesh
Mesh subdivision factor il
Cap to clip plne distance !D.Dl

g [

Ix

Closel Help 7

?—

lo Caolor | Cl Hel
| osel epllﬁ’
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Atom Specification Symbaols

Symbol Meaning Usage
g model #modsl (model ID mumber)
residue ‘residus (residue name or nomber)
chamn _.chain (cham IT})
it atom {@atom (atom name)
matches partial atom or residne name, a.g.
= partial wildcard |@C= specifies all atoms with names
begmnmg with C
smgle- matches simmgle character in atom or rezidue
? character name. &g, :GT7 specifies all residues with
wildecard three-letter names begimming with G

49



Specification Examples

Specification Svmbols
Symbol  Function Usage #
- - - all models
& model number # model (integer) 40
#. submode]l mumber #. submodel (integer) - model 0
- . . #3:45-83.00-08
residue + residuie (name of aumber) - residues 45-83 and 00-08 in model 3
residue name :: residug dys,arg
. chai - lysine and arginine residues
- cham 12.14@ca
(] (i atom - alpha-carbons in residues 12 and 14
' . - :12:14@ca
@. alternate locationID  @. alf_loc - all atoms in residue 12 and the alpha-carbon in residue 14
- specifies a range of models, LA@n,ca.c0 ) )
submodels. or residues - atoms named N, CA. C, and O in chain A
' . :50.B.D
name separator separates models or residues. - residue 50 in chain B and all residues in chain D
ranges of models or residues, or :12-15.26-28.2.45.b
names of atoms - residues 12-15 in all chains (except het/water), 26-28 m chamn A and 45 in
whole wildcard matches whole atom or residue chain B
names, &.g..:*@CA specifies the #0.1-3,5
T et R 3 - submodels 1-3 of model 0 and all of model 5
alpha-carbons of all residues #ﬂml_.* < : o =
p@rﬁa] wildeard matches Pﬂl'tlﬂl atom of residue - submodels 1-3 of model 0 and submodel 5 of all models
names, .., (@ C= specifies all ligand
atoms with names beginning with - anyy/all residues automatically classified as ligand
C ©A & protein
ingle-char wildcard ed for atom and resid - chain A residues classified as protein
single-char w us atom and residue names . . . .
:26-28.a,33.a & side chain/hase.with CA/C1*
only, e g. :G?7 selects all _or-
residues with three-letter names :26-28.2.33.a & with CA/CY”
beginming with G - sidechain + CA of residues 26-28 and 33 in chain A
) i S|Fe
: command separator separatei_nmltlple commands on ~ 211 sulfuur and iron atoms
a single line @ca'label and color!=green and color!=red
z< zone specifier Z<Iome of Zr<zome specifies all - atoms named CA which are not labeled. and are not green or red
residues within zone angstroms, {@/bfactor==20 and bfactor<=40
za<zone specifies all atoms - atoms with B-factor values ranging from 20 to 40
(rather than entire residues) :asn & helix
https://www.cgl.ucsf.edu/chimera/current/docs/UsersGuide/quickref.pdf
TN TCTIRCIIT 0 T = =
& intersection intersection of specified sets solvent & Ng+ z<3 | solvent & N3+ z<3
: . f ified set - solvent residues within 3 angstroms of guanidimium nitrogens or
umon ULon ot spec sets sp3-hybridized, formally positive nitrogens
. negation negation of specified set f@/bfactor=50 & * solvent & * ions

- atoms with B-factor values over 50, excluding solvent and ions




Coloring by B-Factor

() UCSF Chimera

File ®elect Actons Presets Tools Fawvorites Help

=10l ]

& ol x|

Labels | Arrows | Color Key

Number of colors/labels: |3_
Colors Labels

1
[ JIER
IED

Reverse ordering of above

Color range depiction: blended —

Label positions: right/bottom —
Label color: l_
Label justification: decimal point —

Mumeric label separation: proportional to value — |

Label offset: |0
Font size: |24

Font style: normal —

Font typeface: sans serif —

Border color: IND

Border width: [3

Show tick marks: falke —

Tick length: [10
Tick thickness: [4
Command: |mngecolor bfactor key 2 blue 30 red 50 yellow ﬂ [v Use mouse for key placement
Activermodes: Wo T 1 Tz M4 rCsCelC 708l o al Grab middle of key to reposition
| Delete | Close | Help

Command: rangecolor bfactor key 2 blue 30 red 50 yellow
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(_)UCSF Chimera

File ®elect Actons Presets Tools Fawvorites Help

(ol y=iTeH rangecolor bfactor key 2 blue 30 red 50 yello:

=10l ]

Active models: ¥ 0 [T 1 ™ iz s I

-

-

= o Al

L) ] 3
Labels | Arrows | Color Key

Number of colors/labels: |3_
Colors Labels

2
[ JIER
IED

Reverse ordering of above

Color range depiction: blended —

Label positions: right/bottom —
Label color: l_
Label justification: decimal point —

Mumeric label separation: proportional to value — |

Label offset: |0
Font size: |24

Font style: normal —

Font typeface: sans serif —

Border color: IND

Border width: [3

Show tick marks: falke —

Tick length: [10
Tick thickness: [4

[v Use mouse for key placement

Delete | Close | Help




Command: preset apply int 1; col yellow @/bfactor>70

Command: |preset apply int 1; col yelow @/bfactor=70
Actvemodelss WMo T 1 Tz 24 sTCelC 7089 Al




Electron Density Map

Command: close session
open 2fma; modelcol white; preset apply int 2;

open edsID:2fma
Fetch the density map for 2fma from the Electron Density Server

L) =10l x|

Click the little eye icon
on the Volume Viewer
dialog to hide the
electron density for now.

() Yolume Yiewer 1Ol x|
File Features Data Tools
2fma.omap #1 149 175 142 step ﬂ = =

L||| [T —

-‘:: Range -1.23 -5 Level [3.35  Color D

# Style ¢ surface % mesh ¢ solid

Center| Orient| CI05e| Help|

Command:|0|3en edsID:2fma
Active models: W 0 W 1 [ I r r r r r r Al
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Command: show :168-170
focus
disp :167,171@n,ca,c,0
rep stick
setattr m stickScale 0.5
sel :168,170 & without CA/C1’

L) =10i x|

Volume Viewer
Choose Features — Zone

File | Features Data  Tools
2frma
Atom box

Brightness and Transparency

Coordinates

oss oy | LG
Data set list

Display style J

Feature buttons
Named regions

T BETE E Orient | Close | Help
Planes

Precomputed subsamples
Region bounds
Solid rendering options

Command: |sel :168,170 & without CAfC1' subregion selection — ﬂ
Acivermodels: W0 W1 T2 24 CsCelC 708l aC Al Surface and Mesh options

Threshold and Color

Zone n A

Show only default panels

Save default panels 5 5

Save default dialog settings
Use factory default settings




~=1olx]|

10|
File Features Data  Tools
2fma.omap #1 4540 33 step J = =
i T
Range -1.15-5 Level [3.35  Color D
surface © mesh  solid
Zone ||near selected atoms. Mo Zone | Mask P
196 | _||
Center‘ Orient‘ Close ‘ Help ‘
Command: |5e| 168,170 & without CA/C1' [ | ﬂ
Active models: v 0 W 1 [ r ™ I I r ™ I Al I- k
Click on Zone a

Done reading 2frma.omap

This limits the density display to a zone near the selected atoms.

After this, the selection can be cleared.
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Volume Viewer

() Volume Viewer

2fma

Rang
Style
Zont

Radiu

Command: [sel :168,170 & without CA/C1'
Mo Wi1FE2rFz s Fs e Tl7 Fe Fle Clal

Fi | Features Data Tools

Atom box

Brightness and Transparency
Coordinates

Data display options

Data set list

Display style

Feature buttons

Mamed regions
Orthogonal planes

Plnes

Precomputed subsamples
Region bounds

Solid rendering options
Subregion selection
Surface and Mesh options
Threshold and Color
Zone

Showr only default panels
Save default panels

Save default dizlog settings
Use factory default settings

ask

Choose Features — Surface and Mesh Options

I|I|||NIII|I|||Iﬂ|I|||H|I|||||H||||||||‘|muu‘

() ¥olume Fiewer

File Features Data Tools
2fma.omap #1 4540 33 stepﬂ =

=101 =]

=

Range -1.15-5 Lewvel |3.35  Color D
Style © surface & mesh  solid

lm |||||HI||||||H|i||m|||mnu‘

ﬂ Orient | Close | Help
hd

=

Zone | near selected atoms. WNo Zone | Mask ]
Radius [1.96 | _ |
™ su pothing iterations [2 factor[0.3 x|
[ Subd Esurface |1 times
[ Smo{ |mesh lines
¥ Sgua pesh
Mesh ling cknessll_ pixels
I Dim{ kparent surface/mesh
¥ Mesh pting
v Two{ pd surface lighting
™ Lighti side for thresholds < 0
v Cap values at hox faces
Center‘ Orient| Clcuse| Help‘

Set the zone Radius to be 1.96 A
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To change the level, drag the threshold to the left or right with the
mouse or type a different value into the Level field below the
histogram; to see more density, move the threshold to the left.

‘-:_’)Yolu.me Yiewer =10 ﬂ

File Features Data Tq
2fma.omap #1 4540 stepﬂ = =

i ‘ ”“ .l \|||||I|||||||N||I|I||I|||||I|||HI||||||H|I|||||||mmu‘
Range -1.15-5 CD|D

Style  surface solid/%

M near selected atoms. No ZOm ﬂ ]

Radius [1.96 | |
[~ Surface smoothing iterations |2— r|0.3 ]
™ Subdivide surface |1  times

e T T Mash line thickness'l_ pixels

Color space: RGB! | ¥ OPacity|| 15 pim transparent surface/mesh
1

R -000 | ¥ Mesh lighting
g
B

0.000 | & Two-sided surface lighting
A 0.619
Command:|5el 168,170 & without CAfC1' I

Lokl [ Light flip side for thresholds < 0
I¥ Cap high values at box faces
Activemodels: W0 M1 [T 2 [T 3 [T - - - - - Al l:“:“:“:“:“:“:“:“:“:l
Close | Help ﬂ Orient | Close | Help

™ Smooth mesh lines

Level 2.06, To modify the color, click on color well
Color (RGBA) 1.0 0.0 1.0 0.6

58



To add another contour level, Ctrl-click on the histogram.

() Yolume Viewer 1Ol x|

File Featores Data
2frma.omap #1 45 40 step J &=

Range -1.15-5 Level |0.42 Color
Style  surface | mesh  solid

Zone | near selected atoms. Mo Zone | Mask x|
Radius [1.96 | |

N surface smoothing iterations |2— factor|0.3 x|
™ Subdivide surface |1  times

™ Smooth mesh lines

5 ~lo x|

¥ Square mesh

T AR PR Mesh line thickness|1  pixels

Color space: RGB  —! | ¥ Opacty || & pjm transparent surface/mesh

[0.360 | & Mesh lighting
Pm W Two-sided surface lighting
W I Light flip side for thresholds < 0
Command: |sel :168,170 & without CA/C1’ .n

Activemodels: VMo M1 Tz T2 T4 s el 7082 Al l:“:":“:“:":“:“:":“:l
Close | Help Center| Orient| CI05e| Help|

G
B

¥ Cap high values at box faces

Level 0.426,

Color (RGBA) 0.36 1.0 1.0 0.4

Style surface 59
turned on Surface smoothing iterations 2 factor 0.3



1o x|

Show the density map of ligand (res ID: 311, chain ID: A) in 1cgp

™ Subdivide surface |1— times
™ Smooth mesh lines

¥ Square mash

Mesh line thicknessll_ pixels

¥ Dim transparent surface/mesh
V¥ Mesh lighting

¥ Two-sided surface lighting

™ Light flip side for thresholds < 0
¥ Cap high values at box faces

=10l |
Fﬂs Features Diata  Tools
lcgp.omap #1 283127 step 1| = =
\l.mn|||||| \II\ ||\| ” ”ﬂ L

el [0.245 Color J

Stvl @ surface ¢ mesh © solid
M selected atoms. Mo Zone | Mask x|
Radius W |
¥ Surface smoothing iterations |2— ﬁctor’ﬁ x|

Center‘ Orient| Close ‘ Help |

Active models: W 0 W 1 [T ] - r - - r r  al

Command: close all; open 1cqp

modelcol white; preset apply int 2;

open edsID:1cqp

show :311.A; focus;

disp :311.A

rep stick; setattr m stickScale 0.5

sel :311.A
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Each file of atomic coordinates opened in Chimera becomes a model with an associated
model ID number. Surfaces and other types of models also have ID numbers.

() =10l %]

-loi x|
A|S | Name activate =
activate al
[v] ] 1cqp.omap  activateonly |

add/edit note...
attrbutes...
biological unit
dipping...
close 5
& favorites  al

P t e TS < : ) r . click to select models; ol Hel
2 * N N _*F right-hand action buttons work on selected models; el sl
" double-click to perform default action on model
GamrEn |c|05e L (see 'Configure...’ for default action infa)

Active models: W 0 1 [ I~ r - ~ r |— r Al
2

Command: close 1 61



Find H-bond between ligand and protein

Choose Select — Residue — 803 e

File | Select Actions Presets Tools Favontes Help

Chain 3
Chemistry

Residue

Structure 3 amino acid category *

Atom Specifier... 803
By Attribute Value... HOH

I Sequence... all nonstandard

"~ Zone.. MG
- Clear Selection standard amino acids
Invert (all models) ALA
Invert (selected models) — ARG =1ol =i
Select Al ASH
Selaction Mode (replace) » ASP
Broaden t GLN
Narrow &, GLU
Undo - GLY
HIS
Name Selection... ILE

LEU
LYS

PHE

=10

H-bond color: l_ Find these bonds:

ond Parameters

" inter-model

Line width:|1.0 " intra-model
I~ Label H-bond with distance {+ both

¥ Relax H-bond constraints

0.4  angstroms

Relax constraints by:
U 20.0 degrees
™ Color H-bonds not meeting precise criteria differently; I_

Restrict to models...

Command: [dose session
Active models: ¥ 0 [ r ] ol r r r r r Al

< "1

Only find H-bonds ~ with at least one end selected — |

<]

Include intra-molecule H-bonds

<]

Include intra-residue H-bonds

-

= 0 = If endpoint atom hidden, show endpoint residue
Click on find hydrogen bonds icon e e o
I™ Write information to file

™ write information to reply log

]
Hod

62

Command: |close 5E55I0n
Active models: v 0 [ r r r ~ r r r r - Al

Choose Tools — Structure Analysis — FindHBond




S =1

N
H-bond color: I_ Find these bonds:

" inter-model
Line width:|1.0
" intra-
[« Label H-bond with distance intra-model
‘0
Show |distance formatting options both

I+ Relax H-bond constraints

0.4 angstroms

Relax constraints by:
20.0 degrees

[~ Color H-bonds not meeting precise criteria differenthy: I_

[ Restrict to models...

I+ Only find H-bonds  with at least one end selected —t |

W Include intra-molecule H-bonds
[+ Include intra-residue H-bonds
[ If endpoint atomn hidden, show endpoint residue

[~ Retain currently displayed H-bonds

v Write information to file

v Write information to reply log

MADDW Close | Help

Cnmmand:|cluse session ]
Active models: v 0 [ r r B r I B r B [ Al
1 hydrogen bonds found
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Find contacts between ligand and protein

_Io 5{
(") Find ClashesiContacts -0 x|

Atoms to Check
Designate |currently selected atoms for checking

EE stoms designated

" themseles

Check designated © 3l other atoms

atoms against: & gther atoms in same model

" second set of designated atoms

FARNES:¢ |

Designate selection as second set

M sacoac sat

Fa o I

Click on Find steric clashes or atomic contacts icon

Clash/Contact Parameters
Find atoms with VDWW overlap >=| -0.4 angstroms

Subtract| 0.0 from overla
contact |criteria

Default clash
Ianore contacts of pairs 4 — |or fewer bonds apart

-honding pairs

[ Include intra-residue contacts

[ Include intra-molecule contacts
Treatment of Clash/Contact Atoms
[ Select

™ Color . (and color all other atoms IE )
W Draw pseudobonds of color |— and width| 2.0

[ If endpoint atom hidden, show endpoint residue
™ Assign "overlap’ attribute

W write information to file

W Write information to reply log

Frequency of Checking
+ when OK/Apply dicked

Check...  after relative motions (until dialog closed)

" continuously (until dialog closed)

Cummand:| 0K | Apply | Close | Help

Active models: W 0 [ r r r r r r - — — Al

Choose Tools — Structure Analysis — Find Clashes/Contacts 64



() UCSF Chimera

File Select Actions Presets | Tools Favorites Help

General Controls

Viewing Controls
Depiction

Structure Analysis
Structure Comparison
Seguence
Surface/Binding Analysis ¥
Structure Editing L
Amber

MD/Ensemble Analysis
Higher-Order Structure
Volume Data

Demos

Movement

Ltilities

Command Line
VinaDialog

Comrrand:

Metal Geometry

Choose Tools — Structure Analysis — Metal Geometry

FindHBond

Find Clashes/Contacts
Distances

Angles/ Torsions
Metal Geometry
Axes/Planes/Centroids
Thermal Elipsoids
Render by Attribute
Define Attribute
Attribute Calculator
ResProp

Active models: W 0 [ r - I~ r I~

e "2 Al
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Metal Geometry

‘-.'._F)Metal Geomeiry - 1ol x|
— Metal transparency
= MG 310.AMG — — | P
Coordination Table
) ) . | pistance Best Coordination Table Atoms
Coordinator ‘DISGHCE (AJ‘ RMSD Geometry Add |atoms selected in graphics window
THR 206.A CA-CB 1.5234 SEL AT 2.06 0.000 N/A Remove [atoms selected in araphics window
SER 139.A 0G 2.16 0.095 octahedron 4 grap
HOH 3.A O 2.25 0.140 trigonal prism Al loc: —
ASP 239.A 0D1 2.41 0.281 octahedron
THR 206.A 0G1 3.61 0.51& trigonal prism, square face-trig
HOH 8.A O 3.67 0.569 bicapped sguare antiprisi| Create/Update [metalcomplex pseudobonds
Display options...
4] | i

Coordination/Geometry Tables
I~ Screen unfiled geometries

[ Screen "overcrowded” geometries Show parameters :

Geometry Table (for chosen coordination)

Coord. | Distance
RMSD

Geometry A [¥ Depict idealzed geometry

octahedron
trigonal bipyramid

trigonal prism Add |water oxygens at unfiled sites

at a distance of[2.273 A

Cclrnrnand:|
Activemodels: Mo T 1 T2 zrFCa4arsrCserC 708l ol al
chain A: antigen CD11A (P180) 5 atoms @
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Metal Geometry

Metal Geometry o =]
Metal transparency
MG 310.B MG — S | et

Coordination Table
) ) .| pistance Best Coordination Table Atorns
Coordinator ‘DISGHCG [A]‘ RMSD Geometry ‘ Add |atoms selected in graphics window
SER 141.B 0G 1.96 0.000 N/A . . .
Remove [atoms selected in graphics window|

SER 139.B 06 2.23 0.010 octahedron 4 grep

HOH 324.B 0 2.26 0.176 trigonal prism Al loc: —

2

ASP 239.B 0D1

0.405 trigonal bipyramid

Create/Update |metalcomplex pseudobonds
Display options...

TR F
FoRNES::

Coordination/Geometry Tables

@ [ Screen unfiled geometries ! !
¥ Screen "overcrowded” geometries Show parameters
Geometry Table (for chosen coordination)

Coord. Disi.?nceA ¥ Depict idealized geometry
Number| RMSD

————— Geometry

B

trigonal prism 6 - Add |water oxygens at unfiled sites
4
4

square planar ) )
tetrahedral at a distance of|2.267 A

Command:| ﬂ
Activermmodels: W o T 1 T2 240 sl el 700 el ol al
Opened VRML model in MG 310.B MG coordination geometries o
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Match Maker
Open 1cgp.pdbl and 1cqp.pdb2

Choose Tools — Structure Comparison — MatchMaker

File Select Actons Pressts | Tools Favomtes Help

General Controls
Viewing Controls
Depiction

Structure Analysis

‘H} MatrhMaker

Sequence »  MatchMaker 1cap.odbl (#0)
Surface/Binding Analysis * ~ Match -> Alian 1cgp.pdb2 (#1)
Structure Editing > Marph Conformations

Amber 3 RR Distance Maps

MD/Ensemble Analysis *»  Ensemble Cluster

Higher-Order Structure * Ensemble Match

Volume Data > Tile Structures

Demos 3 Minrms Plot . -
HIDTEEE > Chain pairing
Utilities 2

Command Line

Matching

Command:I

- Reference structure: _
Structure Comparison = = = = = = = = = -

to current selection

-0 x|
Structure(s) to rmatch:
Cgp.pd i

D U
1cap.pdb2 (#1)

B Further restrict matching m Further restrict matching

to current selection

¢ Best-aligning pair of chains
between reference and match structure

~ Specific chain in reference structure
with best-aligning chain in match structure

¢~ Specific chain(s} in referance structure
with specific chain(s) in rmatch structure

Alignment algorithm:  Meedleman-Wunsch —l| Matri: BLOSUM-582 —

l_ Gap extension penah:\.fl_l

¥ Include secondary structure score (30%) Show parameters
¥ Compute secondary structure assignments

[~ Show pairwise alignment(s)

[ Iterate by pruning long atom pairs until no pair exceeds:

2.0 angstroms

[ After superposition, compute structure-based multiple sequence alignment

Active models: W 0 W 1 [ [ r r r r I r Al .
Save settings

Reset to defaults
oK .-5.|:||Jh,'| Cancel‘ Help ‘
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=0l x|

Reference structure:
1cqp.pdbl (#0)

Structure(s) to match:

1cqp.pdbl (#0)
1cap.pdb2 (#1)

1cqp.pdb2 (#1)

- Further restrict matching r Further restrict matching
to current selection to current selection
Chain pairing

s Best-aligning pair of chains
between reference and match structure

¢~ Specific chain in reference structure
with best-aligning chain in match structure

¢~ Specific chain(s) in reference structure
with specific chain(s} in match structure

Alignment algorithm:  Needleman-Wunsch 4| Matroe: BLOSUM-62 —

l_ Gap extension penalty|_1
W Include secondary structure score (30%) Show parameters

v Compute secondary structure assignments

[~ Show pairwise alignment(s)
Matching

v Iterate by pruning long atom pairs until no pair exceeds:

m angstroms
[~ After superposition, compute structure-based multiple sequence alignment
Command: | M Reset to defaults
Activemodels [P0 P12 24567 Clerlor al ok Apply | cancel| Heb |
Previous message also written to reply log & r

Command: mm #0 #1 69



Choose Tools — Structure Comparison — Match Align
= o ] ]

(") Create Alignment from Supe i | il

1cqp.pdbl (#0) chain A
1cgp.pdb2 (#1) chain B

Choose all | Clear choices

Residue-residue distance cutoff (angstroms): |5.D

Residue aligned in column if within cutoff of: at least one other — |

Gap character: . (period) —
[ Allow for circular permutation

™ Iterate superposition/alignment...

Save settings Reset to defaults

OI(| Apphf| Close| Help|

1 11 21 3 41 =
RMSD: ca o
1cqgp.pdbi, chain A 128 VDLVFLF 1S L F KILDFMK KK L
1cqp.pdb2, chain B 128 VDLVFLF 1S L F KILDFMK KK L
5 61 7 81 91
RMSD: ca
1cqp.pdb1, chain A 178 K FDF V. KWK ALLK VKHMLLL FGA I FR LGAR
1cqp.pdb2, chain B 178K FDF V. KWK ALLK VEKHMLLL FGA FR LGEAR
101 111 121 13 141
RMSD: ca
1cqp.pdb1, chain A 228 ATKVLI T I A [ R [ TGIGKHF K LHKF
1cqp.pdb2, chain B 228 ATKVLI 1 A | R Il IGIGKHEF K LHKE|
| 151 161 171 181 -
1cqp.pdb2, chain B (#2 of 2; 182 non- id [
1E§E.Edb2, Eh::g B gssncoiated '.'.r'rtl:‘of'#nl EEalpcc:;.5||3EEJIJQES)lccu:.pdbE, chain B) ﬂﬂﬂ

Command: mm #0 #1 show true



Delete Selected Structure

() UCSF Chimera
File Select | 4ctions Pressts Tools Favortes Help

Atoms/Bonds

Rooon crow oy Choose Select — Chain — B
Color hida

Labe =yl Choose Actions — Atom/Bonds — delete

Focus side chainfbase  *

Set Pivot stick

Inspect ball & stick

Write List... sphere

Write PDB... wire
wire width 4
rings 4
nucleotide objects *

delete

Command:|select :.H

=10 ]

Active models: W 0 [ I~ ] s 6 [ e — Al

Command: delete :.B
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Save Selected Structure

() Save lcqp.pdbl as PDE File

= [

tast)

Folder: |C:'\U5er5\e|ﬂn\Dnl.'JnIDads\FDCCEDlS'\l cqQp

= Lcap.pdb

||

B Fie name:" 803.AwH

x|

File type: PDB [.pdb] —
1cgp.pdbl (#0)

Save models:

[~ Save displayed atoms only

‘[ [v Save selected atoms only ]

[+ Use untransformed coordinates

W Add .pdb suffix if none given

Mew folder...

[~ Keep dizslog up after Save

Command: [selact :311.A
Active models: W 0 [ ] mle s 7 — Al

Close | Help
x|

Command: select :311.A
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Save Selected Structure

=10l x|

’:}Sa\re leqp.pdbl az PDB File

=101 x|

Folder: |C:\Users'-lelﬂn'-lDal.'Jnluads'-lFDCCEEIlS\lCQP

x|

-

testh

1cgp.pdb
1cgp_proteinH.pdb

File name:”lcqp_pruteinH.de

I¥ add .pdb suffix if none given

. File typa: PDB [.pdb] — MNew folder...

1cgp.pdbl (#0)

§ ~2 Save modals:

[~ Save displayed atoms only
Sl | Save selected atoms only

[+ Use untransformed coordinates

[ Keep dislog up after Save

Close | Help

Command: [select protein
Mo 1z [e 4 s e T7 e e Al
Wrote 1cqp.pdbl to C:\Users\elfin\Downloads\FDCC2018Y1CQOPY1cgp_proteinH.pdb

Active models:

Command: select protein
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Add Hydrogen

Choose Tools — Structure Editing — AddH

() UCSF Chimera =10l x|

File Select Actons Pressts | Tools Favorites Help
Reply

General Controls r
Viewing Controls +
Depiction r
Structure Analysis L
b
»
b

Structure Comparison
Sequence
Surface/Binding Analysis
Structure Editing
Amber

MD/Ensemble Analysis Add Charge
Higher-Order Structure Dock Prep

»

3

>

Volume Data 4 PDBZPOR =

» Adjust Tarsions 1qu.pdb1 [#U}
b Build Structure

Model/Refine Loops
Command Line D Movement Mouse Mode

AddH

Maovement
Utilities

Add hydrogens to:

Minimize Structure

Add T , o

Soh,atuens Iv Consider each model in isolation from all others
Write DMS Method

Change Chain IDs

Renumber Residues " steric only

&+ also consider H-bonds (slower)

Protonation states for: histidne —

Residue-name-based
(HIS/HID/HIE/HIP = unspecified/dela/epsilon/both)

" Specified individuzally...
" Unspecified (determined by method)

0K | Close | Help |

Command: ﬂ
Active models: W 0 [~ r - r u r r r r — Al

L 74




Choose Files — Quit

(") UCSF Chimera -0l ]

File #elect Action: Pressts Tools Favorites Help

Open...
Fetch by ID...

Restore Session...

Save Session As...

Save Image...
Save PDB...
Save Mol2...
Export Scene...

Close Session
Quit

Cormmand: |mm #0 #1 show true
Active models: W 0 [ r - o r r - r r — al

Control "coordination complexes...” pseudobonds with Pseudobond Panel (in Tools...General Controls) =

Command: stop
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General Controls
Command Line
Model Panel
PseudoBond Panel
keyboard Shortcuts
Task Panel

IDLE

Viewing Controls
Side View

Camera

Effects

Lighting

Shininess

Depiction
Color Secondary Structure

Rainbow
PipesAndPlanks
Mucleotides
Render by Attribute
20 Labels

Color Actions
Ribbon Style Editor
Surface Capping
Per-Model Clipping
Color fone
PseudoBond Reader

Color Key

Structure Analysis
FindHBond

Find Clashes/Contacts
Distances

Angles/Torsions

Metal Geometry
Axes/Planes/Centroids

Thermal Ellipsoids
Render by Attribute
Define Attribute

Attribute Calculator

ResProp

More than molecular graphics

Structure Comparison
MatchlMaker

Match -= Align

Maorph Conformations
ER Distance Maps
Ensemble Cluster
Ensemble Match

Tile Structures

Minrms Plot

Sequence

Seguence
POB/UJniProt Info
Multalign Viewer

Match -= Align
Blast Protein

Align Chain Seguences

Surface/Binding Analysis
FindHBond

Find Claghes/Contacts
Electrostatic Surface Coloring

Coulombic Surface Coloring
APBS

Surface Capping

Surface Zone

ViewDock

Dock Prep

AutoDock Vina

Measure Volume and Area
Area’olume from Web
Measure and Color Blobs
Intersurf

Surfnet

DelPhiController

Structure Editing
AddH
Add Charge

Dock Prep
POBZPQR

Rotamers

Adjust Torsions
Build Structure
Model/Refine | oops
Movement Mouse Mode
Minimize Structure
Add lons

Solvate

Write DMS

Change Chain IDs
Renumber Residues

Amber
Add lons
Solvate

Write Prmtop

MD/Ensemble Analysis

MD Movie

Ensemble Cluster

Ensemble Match

Tile Structures

Molecular Dynamics Simulation

Volume Data
Volume Viewer
Fit in Map
Surface Colar
Color Zone
Marph Map
Volume Tracer
Volume Filter
Hide Dust

Segment Map

Fit to Segments
MultiFit

Volume Eraser

Measure Volume and Area
Measure and Color Blobs
Volume Mean. S0 BEMS
Values at Atom Positions
Volume Series

Volume Menu on Menubar

Demos
Demo Editor

Movement

Fotation

Undo Maove

Redo Move

Movement Mouse Mode
Constrained Move
Transform Coordinates

Utilities
Eeply Log

Higher-Order Structure
Multiscale Models

Unit Cell

Crystal Contacts
Small-Angle X-Ray Profile
Scale Bar

lcosahedron Surface
Flatten lcosahedron

Cage Builder

2D Labels

Motepad
Movie Recorder

Color Key

Animation

Structure Diagram

Browser Configuration

Benchmark

Color Editor

Palette Editor 76
EeadStdin

RESTServer




Chimera Command Line Scripts

Hbond.com

## find hydrogen bond between ligand and protein
open 1lcgp.pdb

select ligand

hbonds selRestrict cross showDist true saveFile 1cgp_Hbondinfo.txt
~sel

color byelement ligand

copy file 1cgp_Hbond.png png width 400 height 300

#stop

$chimera Hbond.com

Command: open Hbond.com

Chimera Python Scripts

While the command line can be used for many things, the ultimate
control of chimera is through Python scripts.

https://www.cgl.ucsf.edu/chimera/current/docs/ProgrammersGuide/index.html
http://www.cgl.ucsf.edu/Outreach/Workshops/UCSF-Fall-2005/09-ScriptDemo/Scripting_Tutorial.html
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$cd ~/FCDD_tutorials
$ls

[4'202.169.170.53

Upload the ligand and protein PDB to VM server.

Terminal  Sesstons  View  Kserver Tools Games Settngs  Macros  Help
— . } — o :
=) E= e p
B &6 R &4 w 5 W B B $ X 6 X ©
Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Setfings Help ¥ server Exit
Quick connect... ™ > 20018917053 (i S
N olo s @ | [centos@fcddel FCDD_tutorialsls 1s _ _ =]
i — L] &6 % legp.pdb  lcgp.pdbl  lcgp.pdb2  deepchem docking LFA-1  ligplot
|:nume:cemn - Leantps@fcdddl FCDD_tutorialsls
" [ Upload to current folder ]
c Mame
i=
O
0 | deepchem —
o | I doding RL=
| I | LFA-1 Terminal  Sessions  View X server Tools Games Settings Macro: Help
— . . — o i
% | ligplot % @ % gy g g g,!‘ E E ¥ _\S @ X t‘j
= . 1cqp.pdb Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Settings Help X server
» B 1cop.pdbl Quick connect... @ ™2 o20218017083 &= Y
@ | icgp.pdb2 N 0 - | [centos@fcddel FCDD_tutorialsls s Al
g = = B L] &N legp.pdb  lcgp.pdbl lcgp.pdb2 deepchem docking LFA-1 ligplot
g I!humercentns.fFCDD_tutnrials.f .-y| [centos@fcddel FCDD_tutorials]s
| 2 ™
2| L deepchen MISIEW: | | new - e @
£ #r ) docking &9 - || ez EEA BT R T e
@ —  LLFA1 | 00did 01836 FF05.. HFTH 2KB
g | ligplot i Logp_1 _ligend 016436 FF 04, MOL2 45 3KE
= . 1cgp.pdb B Legp 1 ligand 20194346 T4 04.. Protein Dats Ban... 10KB
P Bicoped: ¥ Leqp_1 _ligand_H 2018/36 FF 05.. MOLZ 5 TKE
T || 1cop.pdbz ¥ Leqp_1_lizand_Hy 2018/346 FF 05.. MOL2 #% 7KB
e B8 1cop_1_ligand.mol2 W¥ Logp_1_ligand_wH 201836 FF04.. MOL2 R TKE
= | 1cgp_1_protein.in | | Legp_1_proteinin 2018/246 T4 04, IN $32 1KE
i ¥ Legp_L_protein 2018346 F404... Protein Date Ban... 121 KB
¥ Llegp_1_protein 2018436 T4 04.. PQR &3 20ZKE
4 I I ﬂ g || Leqp_1_protein propka 2018456 T4 04.. PROPEL $83E 23KB
- 8 || Leqp_1_protein summary 20184546 FF 04, SUMMARY #8583 2KB
[ ¥ Follow terminal folder | legp_1_protein-inputp 2018306 T 04.. PRERE 21KB
| contact 2018/346 T 05... I 2KB
UNREGISTERED VERSION - Please support Mobalter ¥ cut_ligand 201837 £ 10, Protein Data Ban... IKE =
Tlend fnda AN NI A TN NE TRITH s Flsy 1T
THEIEE M) I"lcqp_l_h'gand.pdb" “legp_| _protein pdb" j BERREEARD) |
TEFAER(T): - BTiH |
| | I =l %

¥ Follow terminal folder

UNREGISTERED VERSIOM - Flease support MobaXterm by subscribing to the professional edition here: http: fjmobaxterm.mobatek.net
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LigPlot and LigPlot*

https://www.ebi.ac.uk/thornton-srv/software/LIGPLOT/

LIGPLOT: a program to generate schematic
diagrams of protein-ligand interactions

Andrew C. Wallace i, Roman A. Laskowski, Janet M. Thornton

Aspl189(A)
Protein Engineering, Design and Selection, Volume 8, I1ssue 2, 1 February

1995, Pages 127-134, https://doi.org/10.1093/protein/8.2.127
Published: 01 February 1995  Article history v

E PDF 66 Cite A Permissions «; Share v
Ser190(A)
Abstract ’

The LIGPLOT program automatically generates schematic 2-D
representations of protein-ligand complexes from standard
Val213(A)

Gly216(A)

Protein Data Bank file input The output is a colour, or black-and-
white, PostScript file giving a simple and informative
representation of the intermolecular interactions and their craia \\UJ-I(((E
strengths, including hydrogen bonds, hydrophobic interactions Serls)
and atom accessibilities. The program is completely general for an 2tbs

ligand and can also be used to show other types of interaction in

proteins and nucleic acids. It was designed to facilitate the rapid

inspection of many enzyme complexes, but has found many other 79
applications

X Trp215(A)
cqinn
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LigPlot and LigPlot*

https://www.ebi.ac.uk/thornton-srv/software/LigPlus/

LigPlot+: Multiple Ligand—-Protein Interaction Diagrams for Drug
Discovery

Roman A. Laskowski*t and Mark B. Swindellst
European Bioinformatics Institute, Wellcome Trust Genome Campus, Hinxton, Cambridge CB10 15D, United Kingdom
Ebisu, 12 High Street Easton on the Hill near Stamford, PE9Y 3LR, United Kingdom

J. Chem. Inf Model., 2011, 51 (10), pp 2778-2786 eﬂitE this:J. Chem. Inf. Model 51, 10, 2778-2786
DOk 1010212002270 | (T RIS Gitation m
Publication Date (Web): September 15, 2011 —
Copyright @ 2011 American Chemical Society
apenURL

E-mail: roman@ebi.ac.uk.

LigPlot* is a successor to the original LIGPLOT program. It is run from
an intuitive java interface which allows on-screen editing of the plots via
mouse click-and-drag operations.

1. Superposition of related diagrams

2. Improved DIMPLOT program

3. Links to PyMOL and RasMol

https://www.ebi.ac.uk/thornton-srv/software/LIGPLOT/manual/
80
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https://www.ebi.ac.uk/thornton-srv/software/LIGPLOT/manual/

$cd ~/FCDD_tutorials

$mkdir ligplot

$copy lcqp.pdb ligplot

$cd ligplot

$source /opt/setup_ligplot.sh
$ligplot 1cqp.pdb 311 311 A

ligplot filename [residuel] [residue2] [chain_id] [-w] [-m]
[-w] indicates that the ligand is a single water molecule or group of water molecules
[-m] indicates that the ligand is a single metal ion

=
Terminal — Sesson:  View  Hz@wmver Tools Games Sethings:  Macmoz Help
y o | .a. A 4 = e F .
H @ B 4 w 8 @ B B » X O X ©
Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Setfings Help ¥ server Exit
Quick connect... M 2 20216917053 ¥ 4. 202.169.170.53 CH D
@ * 0 < | [centos@fcddel FCDD tutorialsls 1s -
o — — B L% lcgp.pdb  lcqp.pdbl 1lcqp.pdb2 docking LFA-1 ligploet
|.fhumex.:entus.f w# | [centos@fcddel FCDD_tutorials]s cp lcgp.pdb ligplot/
P o|| [centos@fcddel FCDD_tutorialsls cd ligplot J
% [centos@fcddel ligplotls source fopt/setup_ligplot.sh
8 o [centos@fcddel ligplotls ligplot lcgp.pdb 311 311 A
(o] | .cache
g . .chimera
— | .cmake Coordinates file: [ lcgp.pdb 1
% . .conda ) hbadd
= | .config | Running add:
= 81



=
Terminal  Bession: View  Hserver Tools Games Settngs Macros Help
= £ ) [ == Wil i
5 @ B 74 w § W B & X O X
Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help ¥ server Exit
Quick connect... ™ 220216917053 W 4 202.169.170.53 iR D
; «s | [centos@fcddel FCDD_tutorialsls 1s |
{4 B 2O X || 1cqp.pdb  1cgp.pdbl lcqp.pdb2 docking LFA-1 ligplot
Ifhume.fu:entus.f w” | [centos@fcddel FCDD_tutorialsls cp lcgp.pdb ligplots -0l x|
® NEme o|| [centos@fcddel FCDD_tutorials]s cd ligplot J
é o [centos@fcddel ligplotls source fopt/setup_ligplot.sh :
® ) " & [centos@fcddel ligplotls ligplot lcgp.pdb 311 311 A Y
w JCache =
ﬁ | .chimera VEr Exit
= | .cmake Coordinates file: [ lcqp.pdb ] Q
% . .conda )
= ), .config —l| Running hbadd: -]
£ J ';Enﬁnuum *#% Warning. Invalid element identifier in CIF file [C21]
2 W .dbus #%% Warning. Invalid element identifier in CIF file [C24]
it # -gaussian *#% Warning. Invalid element identifier in CIF file [C28]
= i -gnome =x% Warning. Invalid element identifier in CIF file [C18]
<1 i ddlerc =#% Warning. Invalid element identifier in CIF file [C11]
| installjammerinfo =x% Warning. Invalid element identifier in CIF file [C12]
g’ L java *#% Warning. Invalid element identifier in CIF file [C13]
© ; .conda e “"“’j“” rrutlidg-lovatti oot an o 07 Fila Traal
- i .conbi Plotting hydrophobic contacts
@ | .continuum Printing residues names
2 ‘ 'dbus_ Writing out the drw file...
5 4. .gaussian
L)
= i .gnome Program complete I
= . idlerc $
g | .installjammerinfo S
| Jjava I I e I I IR
|, kde [centos@fcddel ligplotls 1s
(&) | keras lcgp.hhb hbadd.log hhb.log ligplot.hhb Tligplot.ps  ranseed.dat
. =|| 1cgp.nnb hbadd.map Tligplot.bonds Tligplot.nnb Tligplot.rcm WhatIdad
| r lcgp.pdb hbadd.sum Tligplot.drw ligplot.pdh Tligplot.sum
. hbadd.bonds hbplus.rc Tligplot.frm ligplot.prm nnb.log
I Follow terminal folder | [ cntos@feddal ligplotls B —
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The input files to LIGPLOT are:

filename.pdb - Input PDB file holding the coordinates of the protein and
ligand.

filename.hhb - List of hydrogen-bonds in the structure. This can either be
generated by the HBPLUS program, or supplied by any other program in the
format specified.

filename.nnb - List of nonbonded contacts in the structure. Again, this can
either be generated by the HBPLUS program, or supplied by any other
program in the format specified.

ligplot.prm - Parameter file containing parameters governing the final
appearance of the plot. It is automatically created when you first run LIGPLOT.
It can then be edited using any text-based editor to alter the parameters
controlling the appearance of the plot - eg colours, text sizes, etc.

https://www.ebi.ac.uk/thornton-srv/software/LIGPLOT/manual/man5.html
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The output files produced by LIGPLOT are:

ligplot.ps - Colour or black-and-white PostScript showing the plotted LIGPLOT
diagram. This can be viewed using any PostScript viewer, or plotted on any
PostScript printer.

ligplot.pdb - Output file, in PDB format, of the final flattened molecules (ligand
and interacting protein residues) as shown in the plot. This file can be loaded
into any standard molecular graphics package, and appears as a very flat
molecule(!).

ligplot.hhb - Output file, in LIGPLOT format, of just those hydrogen bonds in
the original filename.hhb file that were used by LIGPLOT in producing the final
picture.

ligplot.nnb - Output file, in LIGPLOT format, of just those hydrophobic contacts
in the original filename.nnb file that were used by LIGPLOT in producing the final.
ligplot.bonds - Output file listing of bonds and bond-types in the final LIGPLOT
picture.

ligplot.frm - Output file, in PDB format, of the molecules shown in the plot, prior
to flattening. You can view this file using any molecular graphics program (eg
Rasmol) to see only those residues that interact with the ligand.

ligplot.rcm - Output file listing all the residues on the plot, together with the x-y
coordinates of their centres of mass. The file provides a useful starting point if
positional restraints on the residues of the plot are required.

ligplot.drw - File for input to the Java-based LIGPLOT editor, LigEd.
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$cat ligplot.sum

[4/202.169.170 .53

Terminal — Sessons  View

5 @ B & w 8 @ B

Session  Servers Tools

Quick connect...
O [ X

I.fh ome/centos! v d

s

o
e

Mame

.cache
.chimera
.cmake
.conda
.config
continuurm
.dbus
.gaussian
.gnome
Jddlerc
Jinstalljammerinfo
Jjava

ke

keras

- ol

[T Follow terminal folder

|® Sftp . Macros |ﬁ Tools |}.’:I Sessions

!
/
J
J
J
J
|
/
}
/
J
J
J
J
|

X server

Games

Tool: Games Settings  Macmoz Help

B & X

Sessions View Split MultiExec Tunneling Packages

™ B> 20216917053

| [centos@fcddel ligplotls 1s

| 1cqp.hhb hbadd.log hhb.log ligplot.gaf
lcgp.nnb hbadd.map ligplot.bonds ligplot.hhb
lcgp.pdb hbadd.sum ligplot.drw ligplot.nnb

hbadd.bonds hbplus.rc  ligplot.frm ligplot.pdb
[centos@fcddel ligplotls cat ligplot.sum

lcgp

Settings

W 4 202.169.170.53

X

X server

2

Help

Ch

ligplot.prm nnb.log
ligplot.ps ranseed.dat
ligplot.rcm WhatIdid
ligplot.sum

Hydrogen bonds

rNDﬂ—bDﬂdEd]

Interacting residues M-M S-S M-S) contacts
—————————————————————————————— -—- -—- -—- - ===
Residues: [883 311 A] -= [ILE 3282 E] 2] 2] 5] 1
Residues: [B83 311 A] -= [vaL 3288 E] 2] 2] B 2
Residues: [883 311 A] -= [LEU 3282 A] 2] 2] B 3
Residues: [B82 3211 A] -= [LEU 288 A] ] B 2
Residues: [803 211 Al -= [TYR 257 A] B | 1 | B 1
Residues: [883 311 &] -= [ILE 235 a] 2] 2] 5
Residues: [883 311 A] -= [LEU 132 Al 0 0 ¢} 2
[centos@fcddel ligplotls
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$more ligplot.hhb
$more ligplot.nnb

[4/202.169.170 .53

Terminal  Pesmion:  View X server Tools Games RSettings  Macmosz Help
— £ . | — w, £,
= €3 % 3 = iﬂ as | )3 A &)
Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Settings Help
Quick connect... ™ W2 202.169.170.53 W 4. 202.169.170.53
: , | [centos@fcddel ligplotls more ligplot.hhb h
&« ) 2Oow K || 1igplot.hhb output:
Ifhnme.fu:entunsr v _
PRT N Donor Acceptor Distance
2 Ty TYR A 257 0OH 803 A 311 01 2.42
i .
o i cache / ligplot.nnb output:
W | .chimera
— | .cmnake Atom 1 Atom 2 Distance
% | .conda 803 A 311 C13 ILE B 389 C 3.79
2 | config Jlsez & 311 c1s VAL B 388 CGl  3.31
w | .continuum 803 A 311 Cl1 VAL B 308 Cil 3.74
 — | .dbus 803 A 311 Cla LEU A 382 CD1 3.76
5 ' ) 8032 A 311 C5 LEU A 382 CD1 3.71
g /. .gaussian 8032 A 311 c24 LEU A 302 CD1 3.74
= i .gnome 203 A 311 C21 LEU A 298 chz 3.68
< | idlerc 803 A 311 C21 LEU A 298 CG 3.89
| .instaljammerinfo g03 A 311 clo TYR A 257 CZ 3.87
g b java 803 A 311 €9 ILE A 235 CD1 3.88
| kde 803 A 311 C3 ILE A 235 cDl 3.88
g | keras 803 A 311 cz24 ILE A 235 CD1 3.38
S *||503 A 311 C4 ILE A 235 CD1 3.26
1| | » 8032 A 311 C3 ILE A 235 CD1 3.68
. 203 A 311 C20 LEU A 132 CD1 3.63
[ Follow terminal folcer | a53 4 311 s LEU A 132 CD1  3.67
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$ghostscript ligplot.ps

[y ghostscript

Leu 298(A
Lau 132(AFE %‘&
Val JE(B)
Leu 302(A e W

le :.w% E o ) le %B)
s
oy f & | k 3 \

Key

@@ Ligand bond His 55 Non-ligand residues involved in hydrophobic
@——@ Non-ligand bond e contact(s)
@®- ~—@ Hydiogen bond and its length . Corresponding atoms involved in hydrophobic contact(s)

legp

=lox|

$convert ligplot.ps ligplot.gif
$display

[y ImageMagick: ligplot. gif@fcdd0] twerid org - | [m] | ﬂ

Lew 2980A0

Lea I35 A)= /r‘)'rﬁ‘g
Wal 3 A
L 3003 A B ol W

/
e ZIS (A} ; ’ . 1‘;;:“!.‘
\
) s 1

Key

@ Lizand bond Hen MNon-ligand residues involved in hydrophobic
®—@ Noaligad boad e contaci(s)
.- --. Hydsogen bond and its lengh . Carresponding atoms involved in hydrophobic contact{z)

legp




$java -jar /opt/ligplot/LigPlus/LigPlus.jar

ol
Terminal  RBession:  View X eerver Tools Games Seftings  Macros Help
— . } f— w2
5 8 kB 4 w 8 @ B B % x O X ©
Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help ¥ server Exit
Quick connect... @ 400216817053 7. 202.168.170.53 Ch Q
@ ® 0w ws | legp.nnb hbadd.map ligplot.bonds ligplot.hhb ligplot.ps ranseed.dat -]
F7 i =l L] & lcgp.pdb hbadd.sum Tligplot.drw ligplot.nnb Tligplot.rcm WhatIdad
Ifhnmejcentu-s.r w# | hbadd.bonds hbplus.rc  ligplot.frm ligplot.pdb ligplot.sum
2 Name A [centos@fcddel ligplotls java -jar fopt/ligplot/LigPlus/LigPlus.jar
8 : In 1nits Font family = null
@ oo Operating system = linux
@ i cache EXE directory = lib/exe linux
i i .chimera Location = Jopt/ligplot/LigPlus/LigPlus.jar
— | .cmake 2. Found Llibrary directory at /fopt/ligplot/LigPlus/Llib
% | .conda 2. Found exe directory at fopt/ligplot/LigPlus/lib/exe_linux
= | .config Current directory set to:
@ ). .continuum Reading parameter Ligl’lﬂi@fcddﬂl-i"sﬂd-ﬂrg =laix|
— dbus ©. Reading parameter fi] File Edit Help
z ' ) Reading parameter file:
g & .gaussian 1. Reading parameter fi]
= i .gnome Setting currentDirector : 'il}
) i idlerc Image file read in: Jop’ . i o
| installjammerinfo Image file read in: Jop’ - .'
E | java Image file read in: /op _ 1 .
| kde Icon read ;!_n: ',ngt',fllgp L 4 Vel’SIon V-1-3-5
2 | keras Icon read in: Jopt/ligp

il

[T Follow terminal folder

:

Encoded string = QWNhZG'
BZToBNDIZMDE1IM] Q=
Length = 20

UNREGISTERED VERSION - FPlease support MobaXterm by subscribing to the ¢

LigPlot+ is a front-end for running and editing LIGPLOT and DIMPLOT schematic diagrar

To start, use File-=0pen and select PDE file. For full instructions, go to Help-=Manual.

For academic use only @ Rornan Laskowski 2009
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Choose File — Open — PDB file

B LigPlot+ @fcdd0] twerid orz =lol =]
[File| Edit Help

Open } PDB file
Close DRW file
e I LigPlot+ @fedd0] twerid org I [=1

Add y File Edit Help
Delete .i
Import 1
Write PS file 5 -
Print Screen 138 .i W
2 ol

LigPlot+ is a front-end for running and editing LIGPLOT 3 by ' Version v.1.3.5

LigPlot+ is a front-end for running and editing LIGPLOT and DIMPLOT schematic diagrar

To start, use File-=0Open and select FDE file. For full instructions, go to Help-=M

'..a Enter FDE code@feddD] tw grid o x|
#LigPlott @fcdd01 twerid .org _oxif &

File Edit Help @ e 1 qu

. | 0K || Cancel || Browse |
_-'_-..ERu.n LIGPLOT/DIMPLOT@fcdd01 twgrid oxg 5[

al.

PDB code: 1cqp

Title: Crystal structure analysis of the complex LFA-1 {CD11A) i-domain / lovastatin at 2.6 a
Ld  resolution

PDB code contains:
2 protein chains (A, B); 2 ligands; 2 metals; 86 water molecules

Lig

[LIGPLOT [ DIMPLOT | porar

Select ligand to plot

MG: 310{A) - Magnesium ion
803: 311{A] - Lovastatin
MG: 310{B} - Magnesium ion
803: 311(B} - Lovastatin

To s

@ Rarnan Laskowski 2003

or, enter residue range: Options: [JInclude waters

resl res2 chain-id {eg 18 20 A} [ ] Filter waters

| Run || Cancel |

89




®JLigPlott @1cddD] twerid org =101 =] h

e T ek To move any object on the plot just click and
drag it using the left mouse button.

Leuz2dd

Lys237
Leu30D2
g mS
9

“eizgzge
1

LE“?:gE?

lcqp

| Recentre || On/off || Sizes || Colours | E2 PyMoOL &b RasMol |I"-"Iu1ure re...|~r|

Use the left mouse button to click-and-drag on any blank
area of the plot to pan around the plot.

Use the right mouse button to click-and-drag on any
blank area of the plot to zoom in and out of the plot.
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#ALigPlott @fcdd0] twerid org

File Edit Help

To edit the text label on the plot, you can
select the text item by right-clicking on it.

B LigPlot+ @fcdd0] twerid org
File Edit Help

Leu2a2

Lys237

Len302/=
D
%ﬁ\%
Glu30l
s
Z 3 ar
az
e

He?:;%% o
< S

_-'_:.HEdil label@fcddD] twgrid org

as

E Edit label: e
EERT %E:j;
| (014 || Cancel |

('l

Leu302

"ejigg% X
Leut:ézé

lcqp

) Val308
" LOV 311 iw

| nPyMOL || gﬁ_\RasMul ||Movere... |v|

Recentre || onjoff || Sizes || Colours |

| n PyMOL | | & RasMol | |Ml:lve re...
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®JLigPlot+ @fcdd0] twgrid org _ ol x|
File | Edit Help

Open b . . .
Close Choose File — Write PS file
Save
Add Leuz0g

Delete 071_“@

Import
Write PS file Lys237

- Leu3DZ
Print Screen %ﬂ@

Exit

e235

Leul32

Tyr257

Recentre On/foff Sizes Colours PyMOL & RasMol Move re... | =




#JLigPlot+ @fcdd0] twgrid org

il | s H 5 | |

Change on/off parameter

=100 x|

ﬂ Onfoff parameter selection@fodd0] twgrid org

Labels
Plot title
Ligand residue names
Mon-ligand residue names
Hydrophobic residue names
Water names
Ligand atom names
Mon-ligand atom names
Hydrogen bond labels

[ | Show blank labels as hyphens
Misc
Show inactive plots

Circle equivalent side chains

[ | Show chain identifiers

0K Cancel

Atoms
Ligand atoms

Mon-ligand atoms

Water atoms
[v| Atom edges
Bonds

Hydrogen bonds

[ | Hydrophobic interactions

[ | Doublestriple bonds

[ | Highlight equivalent side chains
Highlight equivalent hydrophobics

Set as default

Recentre

On/off || Sizes Colours

EE PyMoOL

&b RasMol

Move re... |«

ligplot.prm




PALigPlot+ @fcdd01 twgrid org

File Edit Help

=10l x|

Change size definitions

;'_-..ESize definitions@fcdd0] tworid org

Label sizes

[ I 1 g =]

Atom and residue sizes

Plot title 1.000 | Ligand atom radius 0,330
Ligand residue names 0.800 | Mon-ligand atom radius 0,330
Mon-ligand residue names 0.630 | Water atom radius 0.400
Hydrophobic residue names [0.500 | Hydrophobic residue radius |1.150
Water names 0.500 | Schematic residue radius 0.800
Ligand atom names 0.310 )
. Bond widths
Mon-ligand atom names 0.310 |
Ligand bond width 0.150
Hydrogen bond labels 0,440
Mon-ligand bond width 0.130
Mote: all sizes are in "Angstrénns" .
[ie relative to original coords) bgelstaigetn et Uil 0.870
External bond width 0,070
Hydrophobic "bond" width |0.070
OK Cancel Save as default
Recentre On/off l| Sizes Colours E2 pyMoL & RasMol Move re... |«




PALigPlot+ @fcdd01 twgrid org

File Edit Help

=10l x|

|
Change colors

lE,,J.El:u:ﬂu:nl.t selection@fcdd0] _twerid org

Olive green

Black

Black

Black

1]

Olive green

[ Background [ Labels | Atoms | Bonds |

[ I 1 g =]

Plot title

Ligand residue names

Mon-ligand residue names

Hydrophobic residue names

Hydrophobic residue names {2}

Water names

Ligand atom names

Mon-ligand atom names

H-bond labels

o
-~

Cancel

Save as default

lcqp

——
|

Recantre

on/off

Sizes

|| Colours |

PyMOL

&k RasMol

Move re... |«




#JLigPlot+ @fcdd01 twerid org
File | Edit| Help

Onfoff selection
Size parameters

Colours
Program paths Leu202
Runtime parameters 07]'_[‘@

Lys237

[ 3 %rn(\\_\)

Leuzn2

£r.

_-'_-..E Pathz and directories@fcdd0]1 twgrid org

PDB paths

data/FCOLD_examples/[abcd]. pdb

ftp:iftp ebi.ac.uk/pubidatabaszes/resb/pdb-remediated/dat a/structures/divided/pdbi[be]/pdb[abed] ent.gz
ftp:iftp wepdb, org/pub/pdb/dat afstructures/divided/pdb/[be)/pdb[abed] ent. gz

ftp:d/pdb.protein.osaka-u. ac.jpivdipub/pdbidataistructuresidivided/pdbi[be]/pdb[abed]. ent. gz

ftp:iftp wewpdb. org/pub/pdbidat afstructures/dividedspdbi[be)/pdb[abed]. ent. gz

e ttrdb Aratein ncalraa ar indetimnibinAdbid st odctrnetiire cidivide dinAdbiihelinAdbR T abe Al a6t (e

where [abed] represent the full PDB code or a part of that code {see Operating Manual)

Het Group Dictionary

\opt/ligplot/ligplot v4.5.3/components. cif

Temporary directory

vtmp

Rasmol executable

PyMOL executable

\opt/pyrmolipyrmol
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.!_a.-al.igl’luti-@fcddl]l twgrid org - | Ellil
File| Edit Help
Open ] -
L3
Close Choose Flle — Add MUItlpIe plOtS
Save
Add Leu208
Delete [&dd PDE entry to current plot| T
Import
Write PS file Lys287
. Leuz02
Print Screen
Exit %ﬂ«
lle235 %}'“301
Leu]r.;% .
= T A L
W BNy LIGPLOT/DIMPLOT @fcdd0] twerid org x|
Tyrz PDB code: 1cqp

Title: Crystal structure analysis of the complex LFA-1 {CD11A) i-domain [ lovastatin at 2.6 a

resolution

PDB code contains:

2 protein chains {A, B); 2 ligands; 2 metals; 86 water molecules

Recentre | | On/off | | Sizes | | Coloul [ LIGPLOT

Select ligand to plot

MG: 310{A)} - Magnesium ion
803: 311{A) - Lovastatin
MG: 310{B} - Magnesium ion
803: 311(E) - Lovastatin

or, enter residue range: [ ]Include waters

I

resl res2 chain-id {eg 18 20 A} | | Filter waters

Options:

[ | Force fit on ligands
‘ Run | | Cancel ‘
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#JLigPlot @fcdd0] twgrid org
File Edit Help

I LigPlot+ @fcdd0] twgrid org
File Edit Help

=10l

)

lcgp
leqp.

|| Sizes || Colours

|| Merge back |

nPyMOL || &RasMul ||Ml:lvere... 1

Recentre || On/off || Sizes || Colours

| Split screen |

EE pymoL || & RasMal ||ane re...

_
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