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1 - Linux Terminal, PHENIX, and Coot

(handout created by Susanna Huang on August 14", 2024, for STARS collegiate branch located at the Georgia

Tech campus)

INTRODUCTION

As you may know, there are four stages of crystallography:

1. Protein expression and purification

a.

Where the desired protein manufacturing instructions (or essentially the DNA
coding the desired protein) is given to bacterial strains in the form of
plasmids for the bacteria to mass produce the proteins, so that the high
quantities of proteins can be obtained for crystallography experiments

(but if you are working with just crystallizing nucleic acids, one advantage is
that you can simply purchase the nucleic acid sequences and not have to

worry about the expression and purification part)

Figure 1. Left flask: an example of bacteria, which are manufacturing the desired protein, growing well
in broth. Right flask: an example of bacteria that has just started to grow or is growing poorly in the
broth. Source for photos and further reading: https://bitesizebio.com/28882/optimize-bacterial-
protein-expression-by-considering-these-4-variables/

2. Crystallization and crystal-growth optimization

a.

Where the protein and/or DNA samples are used for crystallization into
beautiful crystals and where their crystal-growing conditions (experimental
conditions) need to be optimized for best crystal quality growth (this is what
we had worked on during the spring 2024 semester)
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Figure 2. Left photo: lysozyme crystals grown for a STARS experiment (week 7, set up on March 14, 2024 by
Susanna). Right photo: DNA crystals (CGCGCG) grown for an outside project (set up on 7/5/2024 and checked
on 8/5/2024 by Susanna).

3. Crystal harvesting and diffraction of crystals

a.

Where the good crystals are harvested, cryo-protected, and shipped off to a
synchrotron facility and where the crystals are then diffracted at the
beamline for X-ray diffraction data collection on the crystals’ structures

Adxy - [data/bIS01/shuang6/2024 _07_02/A4/_0_00026.cbF

Figure 3. Left photo: a lysozyme crystal being harvested onto a loop. Right photo: An example of good
lysozyme diffraction data (one snap) from a different lysozyme crystal. (photo credit: Susanna Huang
with the support of LBNL)

4. Diffraction data solving, model building, and model refinement

a.

Where the diffraction data is scaled and integrated into electron density
maps, and where these electron density maps are used in conjunction with
model sequences to build the protein and/or DNA models and refine these
models

) Coot 0.9.8 EL
fle Edt Calculato Draw Meacues Vabdite About Ugand PHENIX

| AlphaFold: Predicted models with Cr

| Crystals: Data analysis and manipuls
Validation and map-based
Experimental phasing
Molscular replacemant
Maps {create, manipulate,
Enhanced maps (Polder, FE
Madsl building
Refinement

specifically for a 12-position methionine residue on lysozyme. (Susanna Huang)
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AIMS FOR THIS HANDOUT
This handout aims to:

- Contextualize PHENIX and Coot with respect to the other three steps of
crystallography (INTRODUCTION)

- Provide a generalintroduction of model building and refinement in the
crystallography process and its significance

- Guide students through the download, installation, and set-up process for a Linux
subsystem

- Provide students with the basic understanding on how to navigate through a Linux
subsystem, such as basic commands and typing into the Linux terminal

- Guide students through the download, installation, and set-up process for PHENIX,
Coot, Python3, and Rosetta

This handout can be used for initial instruction to students and can be used for students’
self-guided download of these important programs.

MODEL BUILDING AND REFINEMENT and THEIR SIGNFICANCE

You have your beautiful crystal, which is a co-crystal of HDACBG, a cancer target protein,
and a small molecule inhibitor of HDACS6. You wanted to see how the small molecule
inhibitor was interacting with HDACSG, in terms of its mechanism (or essentially, what is
occurring at the atomic level). You had decided to go with crystallography because the
other two prominent methods for structure determination: (1) Solution NMR and (2) cryoEM
just did not quite seem suitable for this specific system. Solution NMR is only really good
for high atomic resolution for smaller systems that are around less than 100 kDa in mass
(but HDACG on its own is already 130-150 kDa, so Solution NMR would not be possible
here). cryoEM is really good for obtaining the general structure of large macromolecular
systems, requiring the studied system to be at least 50 kDa, which is good news, but only at
relatively low resolution (only around 10 A and maybe 3 A resolution at best for most
cases), which would not be useful for obtaining atomic resolution (1 A) information of the
molecular interactions occurring between the HDACG6 and the small molecule inhibitor. X-
ray crystallography was the best bet here because it frequently provides atomic or near-
atomic resolution and can work for small systems as well as larger macromolecular
systems.

You have your beautiful crystal, and you harvested it, cryoprotected it, plunged it in liquid
nitrogen, and shipped it off in a black puck (a hockey puck-sized puck, which has little
holes for placing the crystal pins into), packed the pucks inside of a dewar (a shipping
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container that is filled with a stack of pucks and lots of liquid nitrogen to keep it cold), and
shipped it off to a synchrotron facility, such as the Advanced Light Source (ALS) at the
Berkeley Lab.

Several months later, when the ALS notifies you about available beamtime that you can
use, you hop onto your computer, open a remote connection, obtained access to one of
their macromolecular crystallography beamlines (such as 5.0.1 or 5.0.3, further reading
here: https://bcsb.als.lbl.gov/beamline-overview/), and shot your crystal with X-rays to get
some pretty diffraction patterns.

ALS automatically helped you integrate and scale the diffraction patterns into an electron
density map. You now have the HDACG6 sequence information in a .fasta file format, your
crystal electron density information (with phasing information as well) in a .mtz format.

What do you do now?

Currently, the .fastafile is a string of alphabetical numbers that are each associated with
an amino acid in HDACS. This file needs to be converted into a .dat file format before it can
be used in conjunction with the phase information (.mtz file) by PHENIX and Coot to create
a new HDACG6 protein model based on your HDACG diffraction data.

Why do we need this specific model? Other HDAC6 models will not have your special
inhibitor compound, so the HDACG6 protein model may not adopt a specific conformation
that we are investigating into. This HDACG6 co-crystallized with small molecule model can
provide great information and insight on how the small molecule inhibitor affects HDAC6’s
protein and residue conformation at the atomic level, providing insight on if the small
molecule may be doing its job or if the small molecule can be improved to have better
binding with HDACG6 for improved protein inhibition.



STARS collegiate branch | Susanna Huang | August 26", 2024 5

DOWNLOADING LINUX SUBSYSTEMS:

Before we can do PHENIX and Coot work, we need to prepare the system format that they
are compatible with: Linux.

This will be a step-by-step guide on how to download and install everything for a Windows
11 system, but each of the steps are largely applicable to Mac systems and other Windows
systems as well.

Here are the main instructions websites that will be referenced:

https://github.com/phenix-project/phenix_html/blob/master/wsl_instructions.md

https://phenix-online.org/

https://phenix-online.org/download

https://phenix-online.org/documentation/install-setup-run.html

https://phenix-online.org/documentation/reference/rosetta_install.html

https://rosettacommons.org/download/

Noabkowbdb-=

https://downloads.rosettacommons.org/software/academic/

Most of these pages are linked pages to each other. | just put them here to delineate them
clearly.

Other documentation:

Phenix Documentation (phenix-online.org)

Main steps:

- How to download Linux

- Howto use Linux subsystem
- How to download Phenix

- How to download Coot

- Howto download Python3


https://github.com/phenix-project/phenix_html/blob/master/wsl_instructions.md
https://phenix-online.org/
https://phenix-online.org/download
https://phenix-online.org/documentation/install-setup-run.html
https://phenix-online.org/documentation/reference/rosetta_install.html
https://rosettacommons.org/download/
https://downloads.rosettacommons.org/software/academic/
https://phenix-online.org/documentation/
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To start, we first need WSL to run Linux on Windows:

1. Reference website 1 (https://github.com/phenix-
project/phenix_html/blob/master/wsl_instructions.md):

@ Installing WSL

To install WSL, you will need administrative access.

Start by launching a new Command Prompt with administraive access. This can be done by using the "Run as Adminstrator” option when right-
clicking the Command Prompt icon.

Type

wsl --install -d ubuntu-22.04 ol

This will install Ubuntu 22.04 as an available linux distribution. You will be prompted for a username and password. After the process completes,
you should be inside a bash shell.

This is the only step that requires administraive access. You can open other Command Prompts normally and enter the linux environment with

wsl -d ubuntu-22.04 ol

Command Prompt
System

Open

Run as administrator
Open file location
Pin to Start

Pin to taskbar



https://github.com/phenix-project/phenix_html/blob/master/wsl_instructions.md
https://github.com/phenix-project/phenix_html/blob/master/wsl_instructions.md
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| Command Prompt

Microsoft Windows [Version 10.0.22631.3958]
(c) Microsoft Corporation. All rights reserved.

C:\Users\steve>

Open Command Prompt and type wsl --install -d ubuntu-22.04

] Command Prompt

Microsoft Windows [Version 10.8.22631.3958]
(c) Microsoft Corporation. All rights reserved.

C:\Users\steve>wsl ——install -d ubuntu-22.04

This will be Windows Subsystem for Linux, as the host process for Linux service on

Windows.
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| cAWindows\system32\wslexi X s

Microsoft Windows [Version 10.0.22631.3958]
(c) Microsoft Corporation. All rights reserved.

C:\Users\steve>wsl --install -d ubuntu-22.04
The requested operation requires elevation.
Installing: Windows Subsystem for Linux
Windows Subsystem for Linux has been installed.
Installing: Ubuntu 22.04 LTS

4.0%

™ C:\Windows\system32\wslLexi X o

rosoft Windows [Version 10.0.22631.3958]
(c) Microsoft Corporation. All rights reserved.

C:\Users\steve>wsl --install -d ubuntu-22.04
The requested operation requires elevation.
Installing: Windows Subsystem for Linux
Windows Subsystem for Linux has been installed.
Installing: Ubuntu 22.04 LTS

It= =56.0%=
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= Command Prompt

Installing: Windows Subsystem for Linux

Windows Subsystem for Linux has been installed.

Installing: Ubuntu 22.04 LTS

Ubuntu 22.04 LTS has been installed.

The requested operation is successful. Changes will not be effective until the system is rebooted.

C:\Users\steve>|

Now it will ask for the creation of your username and password. Beware, your password will
not have anything show up when you are typing into it (but the computer is remembering
what you are typing).

Ubuntu 22.04.3 LTS

Ubuntu 22.04 LTS is already installed.

Launching Ubuntu 22.804 LTS...

Installing, this may take a few minutes...

Please create a default UNIX user account. The username does not need to match your Windows username.
For more information visit: https://aka.ms/wslusers

Enter new UNIX username:
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Ubuntu 22.04.3 LTS

Ubuntu 22.04 LTS is already installed.

Launching Ubuntu 22.04 LTS...

Installing, this may take a few minutes...

Please create a default UNIX user account. The username does not need to match your Windows username.
For more information visit: https://aka.ms/wslusers

Enter new UNIX username: Steve

Click enter

Lower case letters only

Ubuntu 22.04.3 LTS

Ubuntu 22.04 LTS is already installed.

Launching Ubuntu 22.04 LTS...

Installing, this may take a few minutes...

Please create a default UNIX user account. The username does not need to match your Windows username.
For more information visit: https://aka.ms/wslusers

Enter new UNIX username: Steve

adduser: Please enter a username matching the regular expressi configured

via the MAME_REGEX[_SYSTEM] configuration variable. Use the orce-badname'

option to relax this check or reconfigure NAME_REGEX.

Enter new UNIX username: steve

Click enter
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Ubuntu 22.04.3 LTS

Ubuntu 22.04 LTS is already installed.

Launching Ubuntu 22.04 LTS...

Installing, this may take a few minutes...

Please create a default UNIX user account. The username does not need to match your Windows username.
For more information visit: https://aka.ms/wslusers

Enter new UNIX username: Steve

adduser: Please enter a username matching the regular expression configured
via the NAME_REGEX[_SYSTEM] configuration variable. Use the ‘--force-badname'’
option to relax this check or reconfigure NAME_REGEX.

Enter new UNIX username: steve

New password:

Now enter a new password

We know it looks very weird when the cursor stays in the same place, but trust it, itis
recording your new password, press enter

Now retype the password again, and press enter:

Ubuntu 22.04.3 LTS

Ubuntu 22.04 LTS is already installed.

Launching Ubuntu 22.04 LTS...

Installing, this may take a few minutes...

Please create a default UNIX user account. The username does not need to match your Windows username.
For more information visit: https://aka.ms/wslusers

Enter new UNIX username: Steve

adduser: Please enter a username matching the regular expression configured
via the NAME_REGEX[_SYSTEM] configuration variable. Use the ‘--force-badname'’
option to relax this check or reconfigure NAME_REGEX.

Enter new UNIX username: steve

New password:

Retype new password:
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& Ubuntu22.043 LTS

Ubuntu 22.04 LTS is already installed.

Launching Ubuntu 22.04 LTS...

Installing, this may take a few minutes...

Please create a default UNIX user account. The username does not need to match your Windows username.
For more information visit: https://aka.ms/wslusers

Enter new UNIX username: Steve

adduser: Please enter a username matching the regular expression configured
via the NAME_REGEX[_SYSTEM] configuration variable. Use the ‘--force-badname'
option to relax this check or reconfigure NAME_REGEX.

Enter new UNIX username: steve

New password:

Retype new password:

passwd: password updated successfully

Installation successful!

& steve@stevenH: ~

Ubuntu 22.04 LTS is already installed.
Launching Ubuntu 22.04 LTS...

Installing, this may take a few minutes..
Please create a default UNIX user account. The username does not need to match your Windows username.
For more information visit: https://aka.ms/wslusers

Enter new UNIX username: Steve

adduser: Please enter a username matching the regular expression configured

via the NAME_REGEX[_SYSTEM] configuration variable. Use the ‘--force-badname'

option to relax this check or reconfigure NAME_REGEX.

Enter new UNIX username: steve

New password:

Retype new password:

passwd: password updated successfully

Installation successful!

To run a command as administrator (user "root"), use "sudo <command>".

See "man sudo_root" for details.

Welcome to Ubuntu 22.84.3 LTS (GNU/Linux 5.15.153.1-microsoft-standard-WSL2 x86_64)
* Documentation: https://help.ubuntu.com

* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

This message is shown once a day. To disable it please create the
/home/steve/.hushlogin file.

Now, do the second command on the website, you can enter into the Linux subsystem by
typing bash into the top:

Search Home
7 Fiter e (D Account disconnected (E Details

“  Recommended
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S Fitter

(@ * Home

Account ¢ e (E Details

& steve@StevenH: /mnt/c/Wind X

run a command as admini r (user "root"), use "sudo <command>".

"man sudo_root" for details.

$ |

You can also enter by going into the command prompt this way:

This is the only step that requires administraive access. You can open other Command Prompts normally and enter the linux environment with

wsl -d ubuntu-22.04 i)

Follow other steps on website:

steve@StevenH: ~

via the NAME_REGEX[_SYSTEM] configuration variable. Use the ‘--force-badname'
option to relax this check or reconfigure NAME_REGEX.

Enter new UNIX username: steve

New password:

Retype new password:

passwd: password updated successfully

Installation successful!

To run a command as administrator (user "root"), use "sudo <command>".

See "man sudo_root" for details.

Welcome to Ubuntu 22.04.3 LTS (GNU/Linux 5.15.153.1-m osoft-standard-WSL2 x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

This message is shown once a day. To disable it please create the
/home/steve/.hushlogin file.
I sudo apt—get update|

sudo apt-get install \
build-essential \
freeglut3-dev \
libglul-mesa-dev \

mesa-common—dev \
mesa—utils \
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steve@StevenH: ~

option to relax this check or reconfigure NAME_REGEX.

Enter new UNIX username: steve

New password:

Retype new password:

passwd: password updated successfully

Installation successful!

To run a command as administrator (user "root"), use "sudo <command>"
See "man sudo_root" for details.

Welcome to Ubuntu 22.04.3 LTS (GNU/Linux 5.15.153.1-microsoft-standard-WSL2 x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

This message is shown once a day. To disable it please create the
/home/steve/.hushlogin file.
$ sudo apt-get update

sudo apt—get install \

build-essential \

freeglut3-dev \

libglul-mesa-dev \

libgtk2.0-8 \

libxxf86vml \

mesa—common-dev \

mesa-utils \

openssl \

x11-apps
[sudo] password for steve:

steve@StevenH: ~

:~$ sudo apt-get update
sudo apt-get install \

build-essential \

freeglut3-dev \

libglul-mesa—dev \

libgtk2.0-0 \

libxxf86vml \

mesa—common—dev \

mesa—utils \

openssl \

x11l-apps

[sudo] password for steve:

:1 http://security.ubuntu.com/ubuntu jammy-security InRelease [129 kB]
2 http://archive.ubuntu.com/ubuntu jammy InRelease
3 http://archive.ubuntu.com/ubuntu jammy-updates InRelease [128 kB]
4 http://security.ubuntu.com/ubuntu jammy—-security/main amdéd Packages [1727 kB]
:5 http://archive.ubuntu.com/ubuntu jammy-backports InRelease [127 kB]
6 http://archive.ubuntu.com/ubuntu jammy/universe amd6u4 Packages [14.1 MB]
7 http://security.ubuntu.com/ubuntu jammy-security/main Translation-en [286 kB]
8 http://security.ubuntu.com/ubuntu jammy-security/main amd6d c-n-f Metadata [13.1 kB]
:9 http://security.ubuntu.com/ubuntu jammy-security/restricted amd6U Packages [2247 kB]
:10 http://security.ubuntu.com/ubuntu jammy-security/restricted Translation-en [387 kB]
:11 http://security.ubuntu.com/ubuntu jammy-security/restricted amdé6d4 c-n—f Metadata [572 B]
:12 http://security.ubuntu.com/ubuntu jammy-security/universe amdé64 Packages [890 kB]
:13 http://security.ubuntu.com/ubuntu jammy-security/universe Translation-en [175 kB]
114 http://security.ubuntu.com/ubuntu jammy-security/universe amdé64 c-n-f Metadata [19.0 kB]
:15 http://security.ubuntu.com/ubuntu jammy-security/multiverse amd64 Packages [37.2 kB]
:16 http://security.ubuntu.com/ubuntu jammy-security/multiverse Translation-en [7588 B]
:17 http://security.ubuntu.com/ubuntu jammy-security/multiverse amdé64 c-n-f Metadata [228 B]
[6 Packages 6443 kB/14.1 MB U46%]
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steve@StevenH: ~

librsvg2-bin lm-sensors libsm—doc libstdc++-11-doc libx1l-doc libxcb-doc libxext-doc libxt-doc make-doc

Recommended packages:
libnss-nis libnss-nisplus

The following NEW packages will be installed:
adwaita-icon—theme build-essential bzip2 cpp cpp-11 dpkg-dev fakeroot fontconfig fontconfig-config fonts-dejavu-core
freeglut3 freeglut3-dev g++ g++-11 gcc gcc-11 gecc-1l-base gtk-update-icon-cache hicolor-icon—theme
humanity-icon-theme libalgorithm-diff-perl libalgorithm—diff-xs-perl libalgorithm—merge-perl libasan6 libatkl.0-0
libatkl.®-data libatomicl libavahi-client3 libavahi-common-data libavahi-common3 libc-dev-bin libc-devtools
libc6-dev libcairo-gobject2 libcairo2 libccl-0 libcrypt-dev libcups2 libdatriel libdeflate® libdpkg-perl
libdrm-amdgpul libdrm—dev libdrm-intell libdrm-nouveau2 libdrm-radeonl libegl-dev libegl-mesa® libegll libfakerocot
libfile—-fcntllock-perl libfontconfigl libfreetype6 libgail-common 1libgaill8 libgbml libgcc-11-dev libgd3
libgdk-pixbuf-2.0-0 libgdk-pixbuf2.0-bin libgdk-pixbuf2.@-common libgl-dev libgll libgll-amber-dri libgll-mesa-dev
libgll-mesa-dri libglapi-mesa libgles—dev libglesl libgles2 libglul-mesa libglul-mesa-dev libglvnd-core-dev
libglvnd-dev libglvnd® libglx-dev libglx-mesa® libglx® libgompl libgraphite2-3 libgtk2.0-0 libgtk2.0-bin
libgtk2.0-common libharfbuzz@b libice-dev libice6 1libis123 libitml 1ibjbig® libjpeg-turbo8 libjpeg8 libllvml5
liblsan® libmpc3 libnsl-dev libopengl-dev libopengl® libpango-1.8-0 libpangocairo-1.0-0 libpangoft2-1.0-0
libpciaccess—dev libpciaccess® libpixman-1-0 libpthread-stubs®@-dev libquadmath® librsvg2-2 librsvg2-common
libsensors-config libsensors5 Llibsm-dev libsmé libstdc++-11-dev libthai-data libthai@® libtif+5 libtirpc-dev libtsan®
libubsanl libwayland-client@® libwayland-egll libwayland-server® libwebp7 libxll-dev libx1l-xcbl libxau-dev libxaw7
libxcb-dri2-0 libxcb—dri3-0 libxcb-glx® libxcb-present® libxcb-randr@® libxcb-render® libxcb-shm@ libxcb-syncl
libxcb-xfixes® libxcbl-dev libxcompositel libxcursorl libxdamagel libxdmcp-dev libxext-dev libxfixes3 libxft2 libxié
libxineramal libxkbfilel libxmué libxpm# libxrandr2 libxrenderl libxshmfencel libxt-dev libxt6 libxxf86vml
linux-libc-dev lto-disabled-list make manpages-dev mesa—-common-dev mesa-utils mesa-utils-bin rpcsvc-proto
ubuntu-mono x1l-apps x1l-common xllproto-dev xbitmaps xorg-sgml-doctools xtrans-dev

The following packages will be upgraded:
libc6 openssl

2 upgraded, 169 newly installed, © to remove and 118 not upgraded.

Need to get 129 MB of archives.

After this operation, 462 MB of additional disk space will be used.

Do you want to continue? [Y/n]

Y or n, so of course say Y, click enter

steve@StevenH: ~

librsvg2-bin lm—sensors libsm—doc libstdc++-11-doc libx1ll-doc libxcb-doc libxext—doc libxt-doc make-doc

Recommended packages:
libnss-nis libnss-nisplus

The following NEW packages will be installed:
adwaita-icon-theme build-essential bzip2 cpp cpp-11 dpkg-dev fakeroot fontconfig fontconfig-config fonts-dejavu-core
freeglut3 freeglut3-dev g++ g++-11 gcc gcc-11 gcc-11-base gtk-update-icon-cache hicolor-icon-theme
humanity-icon-theme libalgorithm—-diff-perl libalgorithm-diff-xs—-perl libalgorithm—-merge-perl libasan6 libatkl.0-0
libatkl.0-data libatomicl libavahi-client3 libavahi-common-data libavahi-common3 libc-dev-bin libc-devtools
libc6-dev libcairo-gobject2 libcairo2 libccl-© libcrypt-dev libcups2 libdatriel libdeflate® libdpkg-perl
libdrm-amdgpul libdrm-dev libdrm-intell libdrm-nouveau2 libdrm-radeonl libegl-dev libegl-mesa® libegll libfakeroot
libfile-fcntllock-perl libfontconfigl libfreetype6é libgail-common libgaill8 libgbml libgcc-11-dev libgd3
libgdk-pixbuf-2.0-0 libgdk-pixbuf2.0-bin libgdk-pixbuf2.@-common libgl-dev libgll libgll-amber-dri libgll-mesa-dev
libgll-mesa-dri libglapi-mesa libgles-dev libglesl libgles2 libglul-mesa libglul-mesa-dev libglvnd-core-dev
libglvnd-dev libglvnd® libglx—dev libglx-mesa® libglx® libgompl libgraphite2-3 libgtk2.0-0 libgtk2.0-bin
libgtk2.0-common libharfbuzz@b libice-dev libice6 1libis123 libitml 1libjbig@ libjpeg—turbo8 libjpeg8 libllvml5
liblsan® libmpc3 libnsl-dev libopengl-dev libopengl® libpango-1.0-© libpangocairo-1.0-0 libpangoft2-1.0-0
libpciaccess—dev libpciaccess® libpixman-1-0 libpthread-stubs®@-dev libquadmath® librsvg2-2 librsvg2-common
libsensors—config libsensors5 libsm-dev libsmé libstdc++-11-dev libthai-data libthai® libtiff5 libtirpc-dev libtsan®
libubsanl libwayland-client® libwayland-egll libwayland-server® libwebp7 libx1l-dev libx1l-xcbl libxau-dev libxaw7
libxcb-dri2-0 libxcb-dri3-@ libxcb-glx® libxcb-present@® libxcb-randr@® libxcb-render® libxcb-shm® libxcb-syncl
libxcb-xfixes® libxcbl-dev libxcompositel libxcursorl libxdamagel libxdmcp-dev libxext-dev libxfixes3 libxft2 libxié
libxineramal libxkbfilel libxmué libxpmd libxrandr2 libxrenderl libxshmfencel libxt-dev libxt6 libxxf86vml
linux-libc-dev lto-disabled-list make manpages—-dev mesa-common-dev mesa-utils mesa-utils-bin rpcsvc—proto
ubuntu-mono x1l-apps x1l-common xllproto-dev xbitmaps xorg-sgml-doctools xtrans—dev

The following packages will be upgraded:
libc6 openssl
upgraded, 169 newly installed, © to remove and 118 not upgraded.

Need to get 129 MB of archives.

After this operation, 462 MB of additional disk space will be used.

Do you want to continue? [Y/n] Y|

Itis now done:
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steve@StevenH: ~

up g++-11 (11.4.0-lubuntul~22.04)
up libxaw7:amd64 (2:1.0.14-1) ...
up librsvg2-2:amdéd (2.52.5+dfsg-3ubuntu®.2)
up mesa-utils (8.4.0-1ubuntul)
up libxt-dev:amdéd (1:1.2.1-1)
up libglul-mesa-dev:amdéd (9.0.2-1) ...
up librsvg2-common:amdél (2.52.5+dfsg-3ubuntu®.2)
up g++ (4:11.2.0-1ubuntul)
update-alternatives: using /usr/bin/g++ to provide /usr/bin/c++ (c++) in auto mode
up libgdk-pixbuf2.0-bin (2.42.8+dfsg-lubuntu®.3)
up build-essential (12.9ubuntu3) ...
up mesa-common—dev:amd6d (23.2.1-1lubuntu3.1~22.04.2)
up libgles-dev:amd6l 4.0-1)
up libglvnd-dev:amdéd (1.4.0-1)
up x1l-apps (7.7+8build2) ..
up libgll-mesa—dev:amdéU C23 2.1-1ubuntu3.1~22.04.2)
up freeglut3-dev:amd64 (2.8.1-6)
up adwaita-icon-theme (41.8-lubuntul)
update—alternatives: using /usr/share/icons/Adwaita/cursor.theme to provide /usr/share/icons/default/index.theme (x-curs
or-theme) in auto mode
up libgtk2.0-0:amd6d (2.24.33-2ubuntu2.1)
up humanity-icon—theme (0.6.16)
up libgaill8:amd6U (2.24.33-2ubunt 1)
up libgtk2.0-bin (2.24.33-2ubuntu2.1)
up libgail-common:amdé6d (2.24.33-2ubuntu2.1)
up ubuntu-mono (20.10-Bubuntu2)
Processing triggers for man-db (2.10.2-1)
Processing triggers for libc-bin (2.35-@ubuntu3.d) ..
Processing trlggefs for libgdk-pixbuf-2.0-0:amd6d (2. H2 8+dfsg-lubuntu®.3)
$

steve@StevenH: ~

Setting up g++ (4:11.2.0-1lubuntul)
update—alternatives: using /usr/bin/g++ to provide /usr/bin/c++ (c++) in auto mode
Setting up libgdk-pixbuf2.0-bin (2.42.8+dfsg-1lubuntu®.3)
Setting up build-essential (12.9ubuntu3) ...
Setting up mesa-common-dev:amd6l4 (23.2.1-lubuntu3.1~22.04.2)
Setting up libgles—dev:amdéd (1.4.0-1)
Setting up libglvnd-dev:amdéd4 (1.4.8-1)
Setting up x1l-apps (7.7+8build2)
Setting up libgll-mesa-dev:amdé64 (23.2.1-lubuntu3.1~22.04.2)
Setting up freeglut3-dev:amd6d (2.8.1-6)
Setting up adwaita-icon-theme (41.0-lubuntul)
update—alternatives: using /usr/share/icons/Adwaita/cursor.theme to provide /usr/share/icons/default/index.theme (x—curs
or—theme) in auto mode
Setting up libgtk2.0-0:amdé4 (2.24.33-2ubuntu2.1)
Setting up humanity-icon-theme (0.6.16)
Setting up libgaill8:amdéd4 (2.24.33-2ubuntu2.l)
Setting up libgtk2.8-bin (2.24.33-2ubuntu2.l)
Setting up libgail-common:amd64 (2.24.33-2ubunt
Setting up ubuntu-mono (20.10-Bubuntu2)
Processing triggers for man-db (2.10.2-1)
Processing triggers for libc-bin (2.35-@ubuntu3.d) ...
Processing triggers for libgdk-pixbuf-2.0-0:amd64 (2.42.8+dfsg-lubuntu®.3)
2 lecho "deb http://security.ubuntu.com/ubuntu focal-security main" | sudo tee /etc/apt/sources.list.d/foc

sudo apt—get update
sudo apt—-get install Llibssll.]

sudo rm /etc/apt/sources.list.d/focal-security.list]
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steve@5tevenH: ~

Hit:4 http://archive.ubuntu.com/ubuntu jammy-backports InRelease
Get:5 http://security.ubuntu.com/ubuntu focal-security InRelease [128 kB]
Get:6 http://security.ubuntu.com/ubuntu focal-security/main amdé4 Packages [3125 kB]
Get:7 http://security.ubuntu.com/ubuntu focal-security/main Translation-en [U64 kB]
Get:8 http://security.ubuntu.com/ubuntu focal-security/main amdél c-n-f Metadata [14.1 KkB]
Fetched 3731 kB in 3s (1077 kB/s)
Reading package lists... Done
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following NEW packages will be installed:
libss11.1
0 upgraded, 1 newly installed, © to remove and 118 not upgraded.
Need to get 1323 kB of archives.
After this operation, 4131 kB of additional disk space will be used.
Get:1 http://security.ubuntu.com/ubuntu focal-security/main amd6d libss11.1 amd64 1.1.1f-lubuntu2.23 [1323 kB]
Fetched 1323 kB in 1s (1918 kB/s)
Preconfiguring packages
Selecting previously unselected package libssll.1:amdéd.
(Reading database ... 45877 files and directories currently installed.)
Preparing to unpack .../libss11.1_1.1.1f-1lubuntu2.23_amd64.deb ...
Unpacking libssll.1l:amd64 (1.1.1f-lubuntu2.23)
Setting up libssl1l.1:amd64 (1.1.1f-lubuntu2.23)
Processing triggers for libc-bin (2.35-@ubuntu3.d) ...
Hit:1 http://security.ubuntu.com/ubuntu jammy-security InRelease
Hit:2 http://archive.ubuntu.com/ubuntu jammy InRelease
Hit:3 http://archive.ubuntu.com/ubuntu jammy-updates InRelease
Hit:4 http://archive.ubuntu.com/ubuntu jammy-backports InRelease
Reading package lists... Done

$ |

steve@StevenH: ~

4 http://archive.ubuntu.com/ubuntu jammy-backports InRelease
5 http://security.ubuntu.com/ubuntu focal-security InRelease [128 kB]
6 http://security.ubuntu.com/ubuntu focal-security/main amdé4 Packages [3125 kB]
:7 http://security.ubuntu.com/ubuntu focal-security/main Translation—en [U6U4 kB]
:8 http://security.ubuntu.com/ubuntu focal-security/main amdéd c—-n—f Metadata [14.1 kB]
Fetched 3731 kB in 3s (1077 kB/s)
Reading package lists... Done
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following NEW packages will be installed:
libssl1.1
0 upgraded, 1 newly installed, © to remove and 118 not upgraded.
Need to get 1323 kB of archives.
After this operation, 4131 kB of additional disk space will be used.
Get:1 http://security.ubuntu.com/ubuntu focal-security/main amdé4 libssl1l.1 amdé64 1.1.1f-lubuntu2.23 [1323 kB]
Fetched 1323 kB in 1s (1918 kB/s)
Preconfiguring packages
Selecting previously unselected package libssl1.1:amd6l.
(Reading database ... 45877 files and directories currently installed.)
Preparing to unpack .../libss11.1_1.1.1f-lubuntu2.23_amd64.deb ...
Unpacking libssll.l:amdéd (1.1.1f-lubuntu2.23)
Setting up libssll.l:amdé64 (1.1.1f-lubuntu2.23)
Processing triggers for libc-bin (2.35-@ubuntu3.u)
Hit:1 http://security.ubuntu.com/ubuntu Jammy—securlty InRelease
Hit:2 http://archive.ubuntu.com/ubuntu jammy InRelease
Hit:3 http://archive.ubuntu.com/ubuntu jammy-updates InRelease
Hit:4 http://archive.ubuntu.com/ubuntu jammy-backports InRelease
Reading package lists... Done
- sudo locale -gen en_US.utf8 en_GB.utf8
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steve@StevenH: ~

Fetched 3731 kB in 3s (1077 kB/s)
Reading package lists... Done
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following NEW packages will be installed:

libss11.1
0 upgraded, 1 newly installed, @ to remove and 118 not upgraded.
Need to get 1323 kB of archives.
After this operation, 4131 kB of additional disk space will be used.
Get:1 http://security.ubuntu.com/ubuntu focal-security/main amdé4 libss11l.1 amdé64 1.1.1f-lubuntu2.23 [1323 kB]
Fetched 1323 kB in 1s (1918 kB/s)
Preconfiguring packages
Selecting previously unselected package libssl1.1:amdéd.
(Reading database ... U5877 files and directories currently installed.)
Preparing to unpack .../libss11.1_1.1.1f-1lubuntu2.23_amdéd.deb ...
Unpacking libssl1l.1l:amd64 (1.1.1f-lubuntu2.23)
Setting up libssll.1l:amdé64 (1.1.1f-lubuntu2.23)
Processing triggers for libc-bin (2.35-@ubuntu3.d)
Hit:1 http://security.ubuntu.com/ubuntu jammy-security InRelease
Hit:2 http://archive.ubuntu.com/ubuntu jammy InRelease
Hit:3 http://archive.ubuntu.com/ubuntu jammy-updates InRelease
Hit:U4 http://archive.ubuntu.com/ubuntu jammy-backports InRelease
Reading package lists... Done

:~$ sudo locale-gen en_US.utf8 en_GB.utf8

Generating locales (this might take a while)...

en_GB.UTF-8... done

en_US.UTF-8... done
Generation complete.

$ |

Time for some basics:

1. How to change directories (or go into different folders)
a. To go tothe rootdirectory, you simply type “cd”:

steve@StevenH: /mnt/c/Wind X + v

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

$ |
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& steve@stevenH: /mnt/c/Wind X + >

To run a command as administrator (user "rnot”), use "sudo <command>".
See "man sudo_root" for details.

$ cd

iii. “cd” means change directory, it will bring you to the root directory

& steve@stevenH: ~ x + v

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

: $ cd
=% |

iv.
V.
2. Howto list things out that are in a folder

a. Tosee whatisinthe folder, simply type ls to list the items out:
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steve@StevenH: ~

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

$ cd

;$15\

steve@StevenH: ~

o run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

: $ cd
:~$ 1s
:~$ |

iii. Thereis nothingin the Linux subsystem folder just yet, which is why
nothing is there.

iv. If you opened the downloads folder and wanted to go to the desktop
folder, this is how you do it:

v. Openthe downloads folder in Windows, type bash at the top, cd .. on
folder below, like so:

»-  Downloads +

> Downloads > Search Downloads

T Sort v = view v es () Details

Date rnacliﬁéd Size

Vi.
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Downloads X +

T @) I)asH

Name

ﬁ Home

V| | » ~ Last week

steve@StevenH: /mnt/c/Users X aF

VIII.
steve@StevenH: /mnt/c/User: X +
1X.
& steve@StevenH: /mnt/c/Users X + -
X.

& steve@StevenH: /mnt/c/Users X +

Search Downloads

N Sort - = View v

Date modified

$cd ..
$ cd Downloads|

Xi.

(I3 Details

21
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steve@StevenH: /mnt/c/Users

$cd ..
$ cd Downloads

$ |

XIl.
steve@StevenH: /mnt/c/Users

$cd ..
$ cd Downloads
1|

Xiii.

22
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steve@StevenH: /mnt/c/User: X

Xiv.

23
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XV.
XVi.

steve@StevenH: /mnt/c/Users X

'Application Data'

Cookies

'Local Settings'

'My Documents'

NetHood

PrintHood
Recent

SendTo
'Start Menu'
Templates

Notice that text with spaces have half quotations around them. If you
wanted to cd into those folders, you would have to reference them
with full quotation marks around the full term: ex: Local Settings is
displaying as ‘Local Settings’ but if you wanted to cd into Local
Settings, you would need to cd “Local Settings” with full quotation
marks. Make sure to keep all the other capitalizations, punctuations
exactly the same as listed.
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steve@StevenH: /mnt/c/Users X +

'Application Data’'

Cookies

'Local Settings'

'My Documents'

NetHood
PrintHood

Recent

SendTo
'Start Menu'
Templates

XVii. : $ cd "Local Settings"
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steve@StevenH: /mnt/c/Users X + ~

'Application Data'

Cookies

'Local Settings'

'My Documents'

NetHood

PrintHood
Recent

SendTo
'Start Menu'
Templates

: $ cd "Local Settings"
xviii. = $ |
xix. Now you are in your Local Settings folder

xX. You can lsinthe local setting folder to see whatis in it
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steve@StevenH: /mnt/c/Users

NetHood

PrintHood
Recent

SendTo
'Start Menu'
Templates

$ cd "Local Settings"
$ 1s
History
'Application Data'

'Temporary Internet Files'

XXi. :
3. Alist of key commands in your Linux Windows subsystem:
- cd
o goestothe home directory
- s
o listoutthe itemsinthe folder
- cp
the copy file or directory function
afile:
= cd <file name> <copy-to-folder directory>
o an entire directory
= cd -r<file directory name> <copy-to-folder directory>
- pwd

o print current directory name, useful for copying the directory name for cp’ing
things
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- mkdr
o makes a new directory or folder
o Ex: mkdr PhenixProjects
= This makes a new directory, called PhenixProjects, in your current

directory
Now you just need to download the PHENIX files:

Go to the third link.

Python-based Hierarchical ENviranment for Integrated Xtaliography
Phenix Download Request Form for Non-Profit Institutions

>rovided we can determine your non-profit status from your email address, a password and instructions for downloading the Phenix distribution will be automatically sent to your e-mail address after you
submit this form. All fields are required, and only ASCII text can be accepted.

It is important that you provide accurate information about your current institution, where you will being using Phenix. Inaccurate er incomplete information may cause delays in receiving the download
nformation.

If the password has expired, to download a new version of Phenix please complete this form again.

Current Institutional E- -
pr shuang466@gatach adu
mail address 9100

First Name [Susanna
Last Name [Huang
Institution Name [Georgia Institute of Technology
Department [School of Chemisiry and Biochemisiry

Department URL |hiips /chemistry gatech.edu

Institution Street [pu. = maaas
Address

ity [Atlanta
ZIP or Post Code [30332
Country [United States
License Terms
4ON-COMMERCIAL END USER
SOURCE CODE & BIMARY LICENSE AGREEMENT

Software: PHENIX (LBHL Ref. CR-1778)
Version: 1 General

Software: LABELIT (LBNL Ref. CR-1968)
Version: 4

ORTANT READ CAREFULLY: This License Agreement ("Agreement®) is a 1 4

41 have read and accept the license terms stated above,

4 I will only use the software for non-profit research.

4 I am not a military end user in a country other than the US and will not use the software for non-US military purposes.
Submit Phenox request form|

TF Uit avnsrianca nrahiame with uaiie ramiset plsscs cand smail ta downlnadmahaniv-aniine ara

A Gmail % YouTube

We are able to accept your online request for Phenix. An e-mail message will be sent to you with a pas:

iord within a few minutes:

If you do not receive the pass:
Check your Spam folder.

Check that have correctly typed your e-mail address.
It you continue to experience problems downloading, please send us email at:
download@phenix-online.org

The information you provided

Email shuangd66@
FirstName Susanna

LastName Huang

Organization Georgia Institute of Technology
Department School of Chemistry and Biochemistry
URL https://chemis! edu

StreetAddress Atlanta, GA 3
City Atlanta
Post_Code 30:
Country US

gatech.edu

gatec

Email that is received:

To download the Phenix distribution with a web browser go to:
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https://phenix-online.org/download

When prompted for a user name and password enter:

User Name: download

Password: 3c55hyu

The password is changed on the 1st of each month at 00:05 PST/PDT.

If the password is expired, simply request a new one at: https://phenix-online.org/

This is an automatically generated message. Please do not reply to

this email. If you experience problems please contact:

download@phenix-online.org

Citing Phenix:

Macromolecular structure determination using X-rays, neutrons and electrons:
recent developments in Phenix. Liebschner D., Afonine PV., Baker M.L.,
Bunkoczi G., Chen V.B., Croll T.l., Hintze B., Hung L.W., Jain S., McCoy A.J.,
Moriarty N.W., Oeffner R.D., Poon B.K., Prisant M.G., Read R.J.,

Richardson J.S., Richardson D.C., Sammito M.D., Sobolev O.V., Stockwell D.H.,
Terwilliger T.C., Urzhumtsev A.G., Videau L.L., Williams C.J., and Adams P.D.

Acta Cryst. D75, 861-877 (2019).

This software is controlled by the U.S. Government and authorized for export
only to the country of ultimate destination for use by the ultimate consignee or
end-user(s) herein identified. Software may not be resold, transferred, or

otherwise disposed of, to any other country or to any person other than the


https://phenix-online.org/download
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authorized ultimate consignee or end-user(s), either in their original form or
after being incorporated into other items, without first obtaining approval from

the U.S. government or as otherwise authorized by U.S. law and regulations.

With the temporary username and password, you can now go back to website 3 and click
“Download official release” and paste the login information inside

@ phenix-online.org/download % O] > O ®» 8B © g

! Gmail '» YouTube & Maps "6'3 Translate @& News Cobb County Schoo... Opera Account

1. Request a password

Academic users can obtain a password for downloading Phenix by
providing their institutional email address.

Industrial users can obtain access via a user license by joining the Phenix
Industrial Consortium.

Request password for academic users

Request access for industrial users

2. Download

Get the latest official release or a nightly build. Nightly Phenix installers
are build on all platforms and use the most current source code
available; thre are recommended for users wanting the latest features
and bug fixes. If you experience any problems using these builds, please

contact us at bugs@phenix-online.org.

Download official release

List of Nightly builds and Prereleases
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Opheni.\:_hm'l @Pheni): X % Georgia Instit X @phenixfz)nlir

@  phenix-online.org/download/phenix/release > ® B o 9 b

1 Gmail * YouTub ) zount
Please Sign In

https://phenix-online.org

Username: ~ download

Password:

Sign In

It will bring you to the below page. Click on the Linux download command-Lline installer at
the top of the page.

31
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@ phenix-online.org/download/pheni [ [5] > O ® 8B ©

! Gmail '» YouTube % Maps f-'a Translate ©= News Cobb County Schoo... Opera Account

Would you like the password manager to save the password for "https://phenix-online.org"? Save Never

Installers for Phenix version 1.21.1-5286 (official release)

Version documentation

Summary of changes

Linux

Kernel 2.6 (64-bit; CentOS 6} [ download command-line installer ]
CentOSs 6 is the earliest linux distribution supported. This installer will work with newer
linux distributions.

macOS

0S X 10.9+ (64-bit Intel) [ download point-and-click installer ]

0S X 10.9+ (64-bit Intel) [ download command-line installer ]

The graphical installer will install to /Applications; the command-line installer may be
relocated with the --prefix argument.

On macOS 12 and later, you will need to run "xattr -c " to avoid errors about untrusted files
For Phenix 1.20.1 and before, the Phenix GUI will crash on macOS Sonoma (14). Please
download this fix to fix your Phenix installation. Extract the tarball and run "sudo
[fix_wxpython.sh /Applications/phenix-1.20.1-4487". You will need administrative access
to modify files in /Applications.

Windows (partially supported)

For full functionality, you should run the Python 2.7 linux installer on Windows using WSL.
Instructions for setting up Phenix with WSL can be found here.

A native Windows build is only available for Python 3, but you will encounter crashes. See
below for the link to the Windows installer.

The next official release of Phenix will be in Python 3 and Windows will have a working
installer again.

Python 3.9 (Alpha) - For testing and development, do not expect full functionality

Save the downloaded tar.gz file into the downloads folder:
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Save As

Organize ~

a Pictures

BB random stuff

™ J > Downloads >

MNew folder

Name

- Earlier this year

B Screenshots

B Desktop

Downloads

E Documents

File name:

Save as type:

» Hide Folders

86-intel-lin

Compressed Archive Folder

Date mod

24 1243 PM

2024 12:51 PM

centosb.tar

33

Type

File folder

File folder

Cancel



STARS collegiate branch | Susanna Huang | August 26", 2024 34

Z @ phenix-online.org/download/pheni [ [©] > Q ® B 6

» YouTube & Maps Bg Translz

1 Gmail

phenix-installer-1.21.1-5286-intel-linux-2.6-... tar.gz 0%

Installers for Phenix ve

Jersion documentation

s ummary of changes
Linux Using VPN and/or Network Limiter may affect your download speed.

7 (199 MB, 2.7 MB/s)

<ernel 2.6 (64-bit; CentOS 6) [ do
ZentOSs 6 is the earliest linux distribution supported. This installer will work with newer
inux distributions.

macOsS

DS X 10.9+ (64-bit Intel) [ download point-and-click installer ]

JS X 10.9+ (84-bit Intel) [ download command-line installer ]

rhe graphical installer will install to /Applications; the command-line installer may be
‘elocated with the --prefix argument.

2On macOSs 12 and later, you will need to run "xattr -c " to avoid errors about untrusted files
‘or Phenix 1.20.1 and before, the Phenix GUI will crash on macOS Sonoma (14). Please
download this fix to fix your Phenix installation. Extract the tarball and run "sudo
[fix_wxpython.sh [Applications/phenix-1.20.1-4487". You will need administrative access
o modify files in /Applications.

Windows (partially supported)

“or full functionality, you should run the Python 2.7 linux installer on Windows using WSL.
nstructions for setting up Phenix with WSL can be found here.

A native Windows build is only available for Python 3, but you will encounter crashes. See
>elow for the link to the Windows installer.

rhe next official release of Phenix will be in Python 3 and Windows will have a working
nstaller again.

Python 3.9 (Alpha) - For testing and development, do not expect full functionality
.inux [ download command-line installer for development builds and modifications
(contains "modules” directory) ]

w

Meanwhile, while we get the phenix thing working, we can go ahead and download Coot:

https://www2.mrc-lmb.cam.ac.uk/personal/pemsley/coot/binaries/release/coot-0.9.8-
binary-Linux-x86_64-ubuntu-20.04.4-python-gtk2.tar.gz and save it into the downloads
folder. This link will directly download the Coot directory

While that is installing

go to the downloads folder

Downloads +

Q) > Downloads >

(B Details



about:blank
about:blank
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Downloads +

Downloads

() Details

hown once a day. To disable it please create the
login file.

Now, type pwd into the terminal to print the working directory (essentially the directory that
you are currently in)

We need this working directory so that when we go to the root directory, we can extract the
tar ball file (which is currently in the downloads directory) into the root directory, where the
PHENIX program can reside in the Linux subsystem and operate correctly.

steve@StevenH: /mnt/c/Users X + v

Welcome to Ubuntu 22.04.3 LTS (GNU/Linux 5.15.153.1-microsoft—standard-WSL2 x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

This message is shown once a day. To disable it please create the
/home/steve/.hushlogin file.
: $ pwd

$ |

/mnt/c/Users/steve/Downloads

In this case, the operating directory is /mnt/c/Users/steve/Downloads
This will be used in the next step:

Go to the root directory, this is where you will extract your PHENIX file into.
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steve@StevenH: ~ X + ~
Welcome to Ubuntu 22.04.3 LTS (GNU/Linux 5.15.153.1-microsoft-standard-WSL2 x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

This message is shown once a day. To disable it please create the
/home/steve/.hushlogin file.

$ pwd

/mnt/c/Users/;teve/Duwnloads
! 2 $ cd

i |

There most likely is nothing in it right now:

steve@StevenH: ~ X + -
Welcome to Ubuntu 22.84.3 LTS (GNU/Linux 5.15.153.1-microsoft-standard-WSL2 x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

This message is shown once a day. To disable it please create the
/home/steve/.hushlogin file.
c $ pwd

$ cd

/mnt/c/Users/steve/Downloads

; $ 1s
i~$ |

While you are in this root directory, extract the Linux installer:

tar -xf /mnt/c/Users/<Windows username>/Downloads/<Phenix installer file>
where <Windows username> would be “steve” in this case.

Where <Phenix installer file> is ... well we don’t know

How do we find the file name?

Go to the downloads folder and type “ls”:
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steve@StevenH: /mnt/c/User: X + -
Welcome to Ubuntu 22.04.3 LTS (GNU/Linux 5.15.153.1-microsoft-standard-WSL2 x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

This message is shown once a day. To disable it please create the
/home/steve/.hushlogin file.
: $ pwd

$ cd

/mnt/c/Users/steve/Downloads

~$ 1s
:~$ cd /mnt/c/Users/steve/Downloads
3 1s

steve@StevenH: /mnt/c/User: X

In this case, it was listed as “phenix-installer-1.21.1-5286-intel-linux-2.6-x86_64-
centos6.tar.gz”

Copy the name of this directory (which in this case is /mnt/c/Users/steve/Downloads), the
name of the file (which in this case is phenix-installer-1.21.1-5286-intel-linux-2.6-x86_64-
centosb6.tar.gz)

Next, navigate back to the root directory and type in this into the terminal:
cd

tar -xf /mnt/c/Users/<Windows username>/Downloads/<Phenix installer file>

or in this specific case:
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cd

tar -xf /mnt/c/Users/steve/Downloads/phenix-installer-1.21.1-5286-intel-linux-2.6-
x86_64-centos6.tar.gz

steve@StevenH: ~

steve@StevenH: ~

; $ pwd
:~$ |

/home/steve

Now type in your command
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steve@StevenH: ~

:~$ pwd
/home/steve
[@tar —xf /mnt/c/Users/steve/Downloads/phenix-installer-1.21.1-5286-intel-linux-2.6-x86_6U4—-centos6.tar.gz

This might take a quick second or a bit of a while. It is just extracting the zip file (or in the
case of Linux, the tar file) into the root directory. This process may be fast or slow
depending on your computer (this example computer had Windows 11, 6 cores, 8
processors, 8 GB of memory, 4 GB of dedicated GPU and it only took a couple of minutes)

You will know when it is done when the “$” comes back again:

steve@StevenH: ~

2 $ cd
:~$ pwd
/home/steve

:~$ tar -xf /mnt/c/Users/steve/Downloads/phenix-installer—1.21.1-5286-intel-linux-2.6-x86_6U—centos6.tar.gz
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Now you can check to see if it successfully copied over by typing ls

steve@StevenH: ~

: $ cd
:~$ pwd
/home/steve
:~$ tar -xf /mnt/c/Users/steve/Downloads/phenix-installer-1.21.1-5286-intel-linux-2.6-x86_6l4-centos6.tar.qgz
1s

:~$ |

If it copied over successfully, now you can run the installation process:

cd phenix-installer-<version>-<platform>

Jinstall --prefix ${HOME}

You need to cd into this folder. You can do so by typing “cd phenix” and then click tab to
autofill the rest. If you don’t want to autofill, you can simply type the full folder name.
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steve@StevenH: ~

$ cod
pwd
/home/steve
tar —xf /mnt/c/Users/steve/Downloads/phenix-installer-1.21.1-5286-intel-linux-2.6-x86_6U4-centos6.tar.gz
1s

cd
~C
cd
cd phenix-installer-1.21.1-5286-intel-linux-2.6-x86_6U-centos6/|

steve@StevenH: ~/phenix-ins X S (R

$ cd
pwd
/home/steve
tar -xf /mnt/c/Users/steve/Downloads/phenix-installer-1.21.1-5286-intel-1linux-2.6-x86_6U-centos6.tar.gz
1s

cd

~C

cd

cd phenix—installer-1.21.1-5286-intel-linux-2.6—x86_6U-centos6/
$

If you hold it down, this accidently happens:

steve@StevenH: ~/phenix-ins X + -

$ cd
pwd
/home/steve
tar -xf /mnt/c/Users/steve/Downloads/phenix-installer-1.21.1-5286-intel-linux-2.6-x86_6U-centos6.tar.gz
1s

cd
~C
cd
cd phenix-installer-1.21.1-5286-intel-linux-2.6-x86_6U4—centos6/

But don’t worry if that happens, there is nothing wrong with it.
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Now that you are in the correct folder, start the installation process by typing:

Jinstall --prefix ${HOME}

steve@StevenH: ~/phenix-ins X (IR

2 $ cd
:~$ pwd
/home/steve
$ tar -xf /mnt/c/Users/steve/Downloads/phenix-installer-1.21.1-5286-intel-linux-2.6-x86_6U-centos6.tar.gz
$ 1s
:~$ cod
:~$ °C
:~$ cod
$

cd phenix—installer-1.21.1-5286-intel-linux-2.6-x86_6U-centos6/

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

./install -—prefix ${HOME}

steve@StevenH: ~/phenix-ins X

./install --prefix ${HOME}

Phenix Installa

version: 1.21.1-5286
machine type: intel-linux-2.6-x86_64
0S version: 5.15.153.1-microsoft-standard-WSL2
destination: /home/steve/phenix-1.21.1-5286
# of processors:
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steve@StevenH: ~/phenix-ins

./install --prefix ${HOME}

Phenix Installation

version: 1.21.1-5286
machine type: intel-linux-2.6-x86_64
0S version: 5.15.153.1-microsoft-standard-WSL2
destination: /home/steve/phenix-1.21.1-5286
# of processors: 8

steve@StevenH: ~/phenix-ins

B e e e e

* Finalizing Phenix installation *
EAEAARERKA AR A A ARA R KA Ak Ak Ak kA hkhhhhkk

Log file: /home/steve/phenix-installer-1.21.1-5286-intel-linux-2.6-x86_6U4-centos6/base_tmp/install_finalize.log
Generating Phenix environment setup scripts...
Generating Phenix environment additions for dispatchers...
Calling write_gui_dispatcher_include
args ['--build_dir=/home/steve/phenix-1.21.1-5286/build', '--base_dir=/home/steve/phenix-1.21.1-5286/conda_base',

uffix=phenix', '--gtk_version=2.10.0', '--quiet', '--use_conda', '--ignore_missing_dirs']

prologue export PHENIX="/home/steve/phenix-1.21.1-5286"
export PHENIX_VERSION=1.21.1-5286
export PHENIX_ENVIRONMEN
export PHENIX_MTYPE=intel-linux-2.6-x86_64

epilogue if [ ! "$QB_PYTHONPATH" ]; then

export PYTHONPATH=$PYTHONPATH:$QB_PYTHONPATH
fi
if [ ! -z "$QB_LD_LIBRARY_PATH" 1; then

export _LIBRARY_PATH=$LD_LIBRARY_PATH:$QB_LD_LIBRARY_PATH
fi
if [ ! -z "$QB_DYLD_LIBRARY_PATH" 1; then

export DYLD_LIBRARY_PATH=$DYLD_LIBRARY_PATH:$QB_DYLD_LIBRARY_PATH
fi
if [ "$PHENIX_MTYPE" != "mac-ppc-osx" ] && \

[ "$PHENIX_MTYPE" "mac-intel-osx" ] && \
[ "$PHENIX_MTYPE" "mac-intel-osx-x86_64" ]; then

export PYMOL_PATH=$PHENIX/pymol
fi
Configuring Phenix components...
Precompiling .py files...
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steve@StevenH: ~/phenix-ins X +

Configuring Phenix components...

Precompiling .py files...

Generating SOLVE/RESOLVE license file...
Rebuilding HTML documentation...

Creating rotamer/Ramachandran database files... ok
Checking for monomer library files... ok

PyMOL not available!

PHENIX installat complete

You can begin using PHENIX now by setting your environment with the
'source' command:

csh users:
source /home/steve/phenix-1.21.1-5286/phenix_env.csh

bash users:
source /home/steve/phenix-1.21.1-5286/phenix_env.sh

To use PHENIX, go to a work directory and type:
phenix

You may wish to put the source statement in your .cshrc or .bashrc
file.

steve@StevenH: ~/phenix-ins

PyMOL not available!

PHENIX installati complete
You can begin using PHENIX now by setting your environment with the
'source' command:

csh users:
source /home/steve/phenix-1.21.1-5286/phenix_env.csh

bash users:
source /home/steve/phenix-1.21.1-5286/phenix_env.sh

To use PHENIX, go to a work directory and type:
phenix

You may wish to put the source statement in your .cshrc or .bashrc
file.

ek e e o o e e e ke ke ke ok ok o e ke ek ke ke e ke ok

* Installation complete! *
e e de Je Je g ok ok vk v e R e e e e ok ok ke ke e e ke ke ke ke

So, now if you want to open PHENIX, you just bash into any folder, for this example, type:
source /home/steve/phenix-1.21.1=5286/phenix_env.sh

Then type phenix
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steve@StevenH: /mnt/c/Users

$ source /home/steve/phenix-1.21.1=5286/phenix_env.sh|

steve@StevenH: /mnt/c/Users X + -

: $ source /home/steve/phenix-1.21.1=5286/phenix_env.sh
—-bash: /home/steve/phenix-1.21.1=5286/phenix_env.sh: No such file or directory

If it doesn’t work, ed to the root directory, go into the phenix folder and find out the list of
items in the directory.
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steve@StevenH: /mnt/c/Users X + -

: $ source /home/steve/phenix-1.21.1=5286/phenix_env.sh
-bash: /home/steve/phenix-1.21.1=5286/phenix_env.sh: No such file or directory

It seems thatitis here:

steve@StevenH: ~/phenix-1.2 X SN

2 $ source /home/steve/phenix-1.21.1=5286/phenix_env.sh
-bash: /home/steve/phenix-1.21.1=5286/phenix_env.sh: No such file or directory
2 $ cd
:~$ 1s
:~$ cd
:~$ od ..
2 $ 1s

$ cd

[

“C
cd phenix-1.21.1-5286
2 $ s
CHANGES LICENSE README SOURCES phenix_env.csh phenix_env.sh

$ |

You just need to make sure that the directory is correct, in the first command, an equals
sign was used when a dash was supposed to be used. When you fix this error, it can be
fixed:

Get the new one: source /home/steve/phenix-1.21.1-5286/phenix_env.sh
And then type phenix

This time it worked because there was no error:
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steve@StevenH: ~/phenix-1.2 X + ~

: $ source /home/steve/phenix-1.21.1=5286/phenix_env.sh
-bash: /home/steve/phenix-1.21.1=5286/phenix_env.sh: No such file or directory

: cd

:~$ 1s

:~$ cd
:~$ cd ..
$ 1s

: $ cd
:~$ 1s

:~$ cd
:~% cd
:~$ cd

:~3

:~$ cd ~C

:~$ ~C

:~$ cd phenix-1.21.1-5286
$ 1s

CHANGES LICENSE README SOURCES phenix_env.csh phenix_env.sh
: $ ~C
$ source /home/steve/phenix-1.21.1-5286/phenix_env.sh

$ |

Now type phenix

The Phenix GUI shows up, but not the full screen. This may be because it is missing code or
may be because of limited memory space.

We are just going to go ahead and install coot:

cd

tar -xf /mnt/c/Users/<Windows username>/Downloads/coot-0.9.8-binary-Linux-
x86_64-ubuntu-20.04.4-python-gtk2.tar.gz

cd

tar -xf /mnt/c/Users/steve/Downloads/coot-0.9.8-binary-Linux-x86_64-ubuntu-
20.04.4-python-gtk2.tar.gz
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steve@StevenH: /mnt/c/Users X + v

1841 :
tar -xf /mnt/c/Users/steve/Downloads/coot-0.9.8-binary-Linux—x86_6U-ubuntu-20.04.4-python-gtk2.tar.gz

steve@StevenH: ~

18u1 : cd$ B

tar -xf /mnt/c/Users/steve/Downloads/coot-0.9.8-binary-Linux-x86_64-ubuntu—20.04. U-python-gtk2.tar.gz

$ |

It has extracted the files successfully into the root directory you can check:



STARS collegiate branch | Susanna Huang | August 26", 2024 49

HETECH G HE

1841 : cd$

tar -xf /mnt/c/Users/steve/Downloads/coot-0.9.8-binary-Linux-x86_64-ubuntu-20.04.4-python-gtk2.tar.gz
:~$ bash
:~$ 1s

:~$

Coot is extracted now.

steve@StevenH: ~

1841 : cd$
tar -xf /mnt/c/Users/steve/Downloads/coot-0.9.8-binary-Linux—x86_64-ubuntu-20.04.4-python—-gtk2.tar.gz
$ bash
:~$ 1s

EAWLn -s —f /usr/lib/x86_6U-Llinux—gnu/Llibstdc++.50.6 <Phenix directory>/conda_base/lib/libstdc++.50.6

steve@StevenH: ~

1841 : cd$
tar -xf /mnt/c/Users/steve/Downloads/coot—-0.9.8-binary-Linux-x86_6U4-ubuntu-20.604.4-python-gtk2.tar.gz
$ bash
:~$ 1s

:~$ ln -s —f /usr/lib/x86_64-linux-gnu/libstdc++.s0.6 <Phenix directory>/conda_base/lib/libstdc++.s0.6
bash: /conda_base/lib/libstdc++.s50.6: No such file or directory

As you can see, it says no lib libstdc++ available, so we are going to download this library.
Actually no itis because the <phenix directory> was not replaced.

ln -s -f /usr/lib/x86_64-linux-gnu/libstdc++.s0.6 <User>/conda_base/lib/libstdc++.s0.6
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steve@StevenH: ~/Phenix

1841 : cd$

tar —xf /mnt/c/Users/steve/Downloads/coot—0.9.8-binary-Linux—x86_64—ubuntu-20.04.4-python—gtk2.tar.gz
:~$ bash
:~$ 1s

:~$ ln -s —f /usr/1ib/x86_6U4-linux-gnu/Llibstdc++.s0.6 <Phenix directory>/conda_base/lib/libstdc++.50.6
bash: /conda_base/lib/libstdc++.s0.6: No such file or directory
$ 1s

:~$ cd Phenix
$ pwd

$ |

/home/steve/DHenix

In -s -f /usr/lib/x86_64-linux-gnu/libstdc++.s0.6 /home/steve/phenix-1.21.1-
5286/conda_base/lib/libstdc++.50.6

steve@StevenH: ~

:~$ ln -s —f /usr/lib/x86_6U-linux-gnu/libstdc++.50.6 <Phenix directory>/conda_base/lib/libstdc++.s0.6
bash: /conda_base/lib/libstdc++.s0.6: No such file or directory
: 1s

:~$ cd Phenix
: $ pwd
/home/steve/Phenix

2 $ 1n -s —f fusr/lib/x86_6U-linux—gnu/libstdc++.50.6 /home/steve/Phenix/conda_base/lib/libstdc++.s0

: failed to create symbolic link '/home/steve/Phenix/conda_base/lib/libstdc++.s0.6': No such file or directory
2 $ In -s —f /usr/lib/x86_6U-linux—gnu/libstdc++.s0.6 /home/steve/Phenix/conda_base/lib/libstdc++.s0

: failed to create symbolic link '/home/steve/Phenix/conda_base/lib/libstdc++.50.6': No such file or directory
: $ 1s

LOCK prefs.params project_db.phil
g $ cd

; $ 1s

:~$ cd phenix-1.21.1-5286/
: $ pwd

$ ~C
$ ~C
g $ cd
S WMn -s —f /usr/lib/x86_64-linux—gnu/libstdc++.s50.6 /home/steve/phenix-1.21.1-5286/conda_base/lib/libstdc]|

/home/steve/phenix-1.21.1-5286

It has to be the full phenix folder
Sothatis done.

Then this part:
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export LIBGL_ALWAYS_INDIRECT=0

source <Phenix directory>/phenix_env.sh

export LIBGL_ALWAYS_INDIRECT=0

source /home/steve/phenix-1.21.1-5286/phenix_env.sh

steve@StevenH: ~

:~$ 1s

:~$ cd Phenix
: $ pwd

$ In -s —f /usr/lib/x86_6U4-linux—gnu/libstdc++.50.6 /home/steve/Phenix/conda_base/lib/libstdc++.s0

/home /steve/DI:lenix

.6
ln: failed to create symbolic link '/home/steve/Phenix/conda_base/lib/libstdc++.s0.6': No such file or directory
2 $ 1n -s —f /usr/lib/x86_6U-linux—gnu/libstdc++.s0.6 /home/steve/Phenix/conda_base/lib/libstdc++.s0

'i.n: failed to create symbolic link '/home/steve/Phenix/conda_base/lib/libstdc++.s0.6': No such file or directory
: s

LOCK prefs.params project_db.phil
2 $ cd

:~$ 1s

:~$ cd phenix-1.21.1-5286/

: $ pwd

/home/steve/phenix-1.21.1-5286
g $ ~C

$ ~C

g $ cd

:~$ ln -s —f /usr/lib/x86_6U4-linux—gnu/libstdc++.50.6 /home/steve/phenix-1.21.1-5286/conda_base/lib/libstdc

:~$ ~C
:~$ export LIBGL_ALWAYS_INDIRECT=0
source /home/steve/phenix-1.21.1-5286/phenix_env.sh

$ |

++.50.6

steve@StevenH: ~ - O X
= Phenix home =13
. $ cd Phenix Fle Projects Utilities Help
/home/steve,/Pheni $ pud ® A ? ¥ O F o 0 )
ELE/SIITE Gt Quit preferences Help Citations Coot PyMOL KiNG Tools Help Server
2 $ ln -s —f
i Actions | Job history
In: failed to create symbolic lin ‘Projects | Download Phenix version dev-5420 now =
: $ ln -s —f Show group: « A new Phenix installer is available - click to download directly from
. 919UP= all groups - ‘ CER | (Requires prior registration or download credentials.)
1n: failed to create symbolic lin - :
: $ 1s ‘ H H‘{" New project H‘{" Import pm|ect| Favorites
LOCK refs.params roject_db.ph = P y
£ p. 2 ch | ‘Lastmd'ﬁed ‘#af"’bs |Rﬁee | AlphaFold: Predicted models with Crystals or Cry
* o p9-build Aug 17 2024 03:5... 0 -— H
~$ s Crystals: Data analysis and manipulation
B Validation and map-based comparisons
:~$ cd phenix-1.21.1 | Experimental phasing -
/home/steve/phenix-1.21.1-5286 Molecular replacement
8 Maps (create, manipulate, compare)
: Enhanced maps (Polder, FEM, density-n
i#$ In -s —f Jusr/li Model building
++.50.6
n et + L=l
3 i C - o
: export LIBGL_ALW P directory: A
source /home/steve/phenix-1.21.1- /home/steve/po-build mj

:~$ phenix A new Phenix nightly build is available (version dev-5420) Project: p9-build
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And you may have to set up tutorial data first before you can open the phenix window, but
now the phenix window is working perfectly fine.

And now you just need to link Coot to Phenix:

/home/<linux username>/coot-Linux-x86_64-ubuntu-20.04.4-gtk2-python/bin/coot

/home/steve/coot-Linux-x86_64-ubuntu-20.04.4-gtk2-python/bin/coot

| Phenix home [ 1O x|
File Projects Utilities H = Phenix preferences [x]

1 S, LW - .

O P @ o o I )

( PAY y ity @ & o [ ) @

Quit Preferences General | Projects Process.. Refine.. Wizards Graphics Files Userinfo Colors SHRIET

Actions | Job history
. General

_dev-5420 now —

Some changes may not take effect until you restart PHENIX. click to download directly from

Show group:
group:  aj| groups . pad credentials.)
—_— User level :  Basic -

| || [ pisable check for new versions on startup

‘ Projects

1D | Lastn [ Email bug reports to local contact with Crystals or cw
«” p9-build Aug 17 F

CC Phenix developers on emailed bug reports "nanipulation

Show platform info in bug report .
Ip-based comparisons

Collapse program listings
Eing

l'nent

ipulate, compare)

[] show frequently used programs

Enable Favorites category

[] Hide failed or aborted jobs

Ask for confirmation before quitting = older, FEM, dEI"ISity-I‘I

,%gancel | (ﬂgl( |
K i

Current directory: Jhome/steve/p9-build Browse... Q

A new Phenix nightly build is available (version dev-5420) Project: p9-build
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M Phenix home —[|O] x
Eile Projects Utilities H = Phenix preferences [x]
o= w5 ) P
0) , B ox =
(_ L A ) r @ & o e @
Rk Preferences General | Projects Process.. Refine. Wizards Graphics Files Userinfo Colors ZEIE
Actions | Job history General —
‘ Projects dev-5420 now —
T - some changes may not take effect until you restart PHENIX. elick to download directly from
OW group: Al groups :
. oad credentials.)
—_— User level :  Basic -
| || [] Disable check for new versions on startup
1D | Lastn [1 Email bug reports to local contact F with Crystals or cw
9-build Aug 17
7 p-bui o CC Phenix developers on emailed bug reports "nanipulation
Show platform info in bug report = I b d 5
pP-based comparisons
Collapse program listings
in -
[] show frequently used programs L 9
Enable Favorites category ent
[] Hide failed or aborted jobs ip"“atel Compare)
Ask for confirmation before guitting = older, FEM, density-n
%gancel | CBQK |
Ad]
(] 0
Current directory: fhome/steve/p9-build Browse... | 4
A new Phenix nightly build is available (version dev-5420) Project: p9-build

To check to see if Phenix is running properly, you can run the p9 build tutorial data model

building project.

™ Create project (x|

Please choose a simple project ID (alphanumeric and underscore
characters only) and project directory. The directory should not
.f'H\ overlap with a previously defined project directory. Phenix will
store settings and files specific to this project in a subdirectory
named '.phenix'.

Project ID : ‘123

Project directory : |jh0me;5teve

Sequence file :

|jh0me,fsteue,fp9-buiIdjseq.dat

Add to group : N
one

Switch to this project

Set up tutorial data...

%gancel ‘ -C,‘EQK |
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™ Create project (x|

Please choose a simple project ID (alphanumeric and underscore
.. tharacters only) and project directory. The directory should not
y -"\ overlap with a previously defined project directory. Phenix will
" store settings and files specific to this project in a subdirectory
named '.phenix'.

Project ID :

123
Project directory :
! v |jh0me;‘steue,"PhenixPrOjects Browse... | O
Sequence file :
i |jh0me;‘steue,"PhenixPrOjectsfpg-buiIdjseq.dat Browse... |
Add to group : N ‘
one -

Switch to this project

Set up tutorial data...

é?@gancel ‘ -(,‘ﬂgl(

steve@StevenH: ~

; $ s

:~$ mkdir PhenixProjects|

And you can see that while you were doing the Phenix stuff, there were errors that occurred:
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steve@StevenH: ~

LOCK prefs.params project_db.phil
: $ cd
:~$ 1s

:~$ cd phenix-1.21.1-5286/
: $ pwd

/home/steve/phenix-1.21.1-5286

$ ~C
$ ~C
: $ cd
:~$ 1n -s —f /usr/lib/x86_64-1linux—gnu/libstdc++.50.6 /home/steve/phenix-1.21.1-5286/conda_base/1lib/libstdc

:~$ AC

:~$ export LIBGL_ALWAYS_INDIRECT=0
source /home/steve/phenix-1.21.1-5286/phenix_env.sh

:~$ phenix

++.50.6

(main.py:2380): Gtk-WARNING **: : Attempting to store changes into ‘/home/steve/.local/share/recently-used.x
bel', but failed: Failed to create file “/home/steve/.local/share/recently-used.xbel.VYLMS2”: No such file or directory

(main.py:2380): Gtk-WARNING *%*: : Attempting to set the permissions of ‘/home/steve/.local/share/recently-us
ed.xbel', but failed: No such file or directory

(main.py:2380): Gtk-WARNING #*%*: : Attempting to store changes into ‘/home/steve/.local/share/recently-used.x
bel', but failed: Failed to create file “/home/steve/.local/share/recently-used.xbel.CGV0S2”: No such file or directory

(main.py:2380): Gtk-WARNING *=: : Attempting to set the permissions of ‘/home/steve/.local/share/recently-us
ed.xbel', but failed: No such file or directory

steve@StevenH: ~

:~$ mkdir PhenixProjects
$ 1s

4 |

This PhenixProjects folder is where you will put your PHENIX projects into (because they
cannot be out in the open in your root directory)

You cane make a new directory in your root directory by typing: mkdir PhenixProjects

Now your new directory is called PhenixProjects. You can save your Phenix Project folders
in here.
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[} Tutorial setup [x]

Phenix comes with several example datasets used for training purposes. Please
@9} select a tutorial to run and a destination directory for the project: a new project
will be created automatically, and the files copied to the final location. The
destination directory may contain other projects, but it should not be a project ystals or CWO-EM
directory itself.

tion

Tutorial data:

iPlease select a dataset v‘

comparisons

Destination:
|Ihume{stave Browse... I Create project [x]

[ Append user name (steve) to project ID

a simple project ID (alphanumeric and underscore

. ly) and project directory. The directory should not
iz BB previcusly defined project directory. Phenix will
and files specific to this preject in a subdirectory
%Qancel (ﬂQK X'
[p9 build
Project dil E
Refinement e i ‘fhume,lsteva[l’hanixl’mjs(ts Browse... |

Ligands Sequence file : ‘ — ﬂ

Cryo-EM: Map analysis, ! Addfogroup:

None v‘

Validation and Switch to this project

Map WO R Set up tutorial data...

Docking, mode

ﬁgancel

Refinement

The only tutorial data under BUILDING:

| o - Tutorial setup (x|

] Phenix comes with several example datasets used for training purposes. Please

| ?J select a tutorial to run and a destination directory for the project; a new project

| will be created automatically, and the files copied to the final location. The

‘I é destination directory may contain other projects, but it should not be a project
directory itself.

Tutorial data: P. aerophilum translation initiation-factor 5a (building from experimental pha

Destination: |,fhomejste\.rejpheni xProjects

] Append user name (steve) to project ID

%gancel ‘ -Q‘,ﬂgl( |
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" Phenix home
Fle Projects Utilities Help
VT P > o o B
© A ? = # @ £ @&
Quit preferences Help Citations Coot PyMOL KiNG Tools Help Server
Actions | Job history |
Projects ‘ Download Phenix version dev-5420 now
o . < A new Phenix installer is available - click to download directly from our server. (Requires prior registration or credentials.)
OW GIOUP: Al groups [v| Manage...l g
Select H Delete H New project H Import ro'ect‘ N
[» e & New project ||/ Import project| "e— o =

‘ D | Last modified

po-build

Aug 17 2024 03:50 PM [
Aug 17 2024 03:59 PM

[ # of jobs [ Refree

AlphaFold: Predicted models with Crystals or Cryo-EM

Crystals: Data analysis and manipulation

Validation and map-based comparisons

Experimental phasing

Molecular replacement

Maps (create, manipulate, compare)

Enhanced maps (Polder, FEM, density-modified...)

Model building

Refinement

Ligands

Cryo-EM: Map analysis, symmetry, manipulation

Validation and map-based comparisons

Man imnrauamant

Now click ok and go to this one, double click.

Then click Model Building and go to AutoBuild:

Fle Projects Utilities Help
e : < ooy ¥

© A ? « F s e R

Quit Preferences Help Citations Coot PyMOL Tools Help Server
Actions | Job history ‘
Proi — SELS T

rojects ‘ n N N

Validation and map-based comparisons

Show group: | groups I'l Manage... |

Experimental phasing

|qf Select ||®De|ete ||¢ New project

‘.;; Import project‘

Molecular replacement

and click on it

= [ tast medified [ # ofjobs [rifree Maps (create, manipulate, compare)
po-build Aug 17 2024 03:50 PM 0 - -
" pa-build 0 Aug 17 2024 03:50 PM 6 " Enhanced maps (Polder, FEM, density-modified...)

Model building

Predict and Build: Crystallography
ﬂ lterative AlphaFold prediction, MR/docking, and rebuilding

AutoBuild
Automated model-building and refinement

.» Phase and build

' Faster auto-building combined with density modification
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Fle Projects Utilities Help

Phenix home

2024

58

G = P = r—
@ A ? - o X [ Ko =] AutoBuild (Project: ps-build_0) =1k
Quit preferences Help Citations Coot PyMOL KiNG Tools Fle Actions Settings Utilities Help
Actions | Job history N i 0 . .
= | et A P | @ W W e« # ©
Projects ‘ - " Help Run Abort Save Xtriage Coot PyMOL Help
Validation a ‘
Show group: (| arou (e — Configure J Des
DR [ | g | Experimentz
- - [mp put] Other options | 4
‘t?Select HQDelete H.@ New project H.@ Import pro]ect‘ Molecular re = o
Input files m
[0 [ st modified [#ofiobs [Riree | Maps (creat | vou can add input files by sither dragging them fram the desktop into this window, or clicking the *Add file’ button and selecting a file
p9-build Aug 17 2024 03:50 PM 0

Enlt d
v po-build_o Aug 17 2024 03:59 PM

m files are
run the program.

Model buildi

s — Job title :
Predict and Build: ¢

from the browser. All reflection file formats, PDB files (starting model, heavy atoms, or ligands), CIF (restraint) files, and phenix.refine
d. Please see the documentation (*Help® button on the toolbar) for instructions on what files are required

. Iterative AlphaFold predictio | | File path

Format

Data type

AutoBuild
Automated model-building

Phase and build
Faster auto-building combin

{‘9‘ Find Heli and St Add file Remove file

Modify file data type

Input file options...

Fast chain tracing

Ok

Fit Loops [

Fast placement of missing I @ Idle

Project: p9-build_0

Follow the tutorial here: https://youtu.be/og3TM9Cwve0?si=iqtepsk4dG8bu0VZ1 or follow

along on this document as well:

M AutoBuild (Project: p9-build_0)

N [=1E3

File Actions Settings Utilities Help
N I
A2 O k| B
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure 4 b=
JInput,l’Outputl Other options | 14b

Input files

I+

run the program.

You can add input files by either dragging them from the desktop into this window, or clicking the 'Add file' button and selecting a file
from the browser. All reflection file formats, PDB files (starting model, heavy atoms, or ligands). CIF (restraint) files, and phenix.refine
parameter files are supported. Please see the documentation ("Help" button on the toolbar) for instructions on what files are required

Job title :
File path Format Data type
Add file Remove file| Modify file data type Input file options...
Mk
[+1 | 2l

@ idle

Project: p9-build_0


https://youtu.be/og3TM9Cwve0?si=iqtepsk4G8bu0VZ1
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Layout References Mailings Review View|m| AutoBuild (Project: p9-build_0)
(| Add file(s)... E@E '3

1 &
A« |E‘steve‘ PhenixProjects |p9-build70 hl:‘ n g ""}'5 @
Save Xtriage Coot PyMOL Help

Places

4 b x
©l, search I p9_data_and_phases.mtz 389.1kB 15:59 P
® Recently Used I po_hires.mtz 693.1 kB 15:59 __|
[~ W seq.dat 141 bytes 15:59 —
[ steve

2sktop into this window, or clicking the 'Add file' button and selecting a file
ting model. heavy atoms, or ligands). CIF (restraint) files, and phenix.refine
File System on ("Help" button on the toolbar) for instructions on what files are required

Format Data type

it file opticns...

4 = All files () - E =l
Project: p9-build_o
Rgancel | = Open ! d g —

And click open

™ AutoBuild (Project: p9-build_0) [ a][x]

Eile Actions Settings Utilities Help

A 2?2 U Q@ W H @ € #F &

Preferences Help Run Abort Save Xtriage Coot PyMOL

Configure 4 b X
Input/Output | Other options 4 b

Input files -

You can add input files by either dragging them from the desktop into this window, or clicking the 'Add file' button and selecting a file
from the browser. All reflection file formats, PDB files (starting model, heavy atoms, or ligands), CIF (restraint) files, and phenix.refine

parameter files are supported. Please see the documentation ("Help" button on the toolbar) for instructions on what files are required
run the program.

Job title :
File path Format Data type
2 /home/steve/PhenixProjects/pg-build_0/p9_data_and_phases.mtz ccpd_mtz Initial map
2 /home/steve/PhenixProjects/pg-build_0/p9_hires.mtz ccpd_mtz Experimental data
3, /home/steve/PhenixProjects/p9-build_0/seq.dat Sequence Sequence
|
Add file Remove file| Modify file data type Input file options...
Mkt ﬂ
] | i
@ idle

Project: p9-build_0

Now you will modify the file data type so that the pd_data_and_phases.mtz will be the
experimental data (where the phases are)
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And change the setting so that the p9_hires.mtz will be the high resolution map data type:

™ AutoBuild (Project: p9-build_0) (=13
Ele Actions Settings Utilities Help

A 0?2 0 Q@ kW W = F D

Preferences Help Run Abort Save Xtriage Coot PyMOL Help

Configure 4 b x

J Input{ﬂutputl Other options |

[Input files

I*l

You can add input files by either dragging them from the desktop into this window, or clicking the 'Add file' button and selecting a file
from the browser. All reflection file formats, PDB files (starting model, heavy atoms, or ligands), CIF (restraint) files, and phenix.refine

parameter files are supported. Please see the documentation ("Help" button on the toolbar) for instructions on what files are required
run the program.

Job title :

File path Format Data type

2 /home/steve/PhenixProjects/p9-build_0/p9_data_and_phases.mtz cepd_mtz
'@, /homej/steve/PhenixProjects/p9-build_0/p3_hires.mtz
2 /home/steve/PhenixProjects/p9-build_0/seq.dat

Experimental data

High-resolution data

Sequence Sequence
Addfile | Remove file | [Modify file data ty,
250 O
Experi
At Penmental data -
| Refinement data | >l
@ idle Initial map Project: p9-build_o v
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[} AutoBuild (Project: p9-build_0) =13
File Actions Settings Utilities Help
o e ' )
A 2?2 9 0 W W e #F O
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure 4 b x
4 B

Input/Output | Other options

Crystal info and general parameters
Space group : |7j Unit cell : [113.949 113.949 32.474 90 90 90

High-resolution limit : ’— NCS copies : Solvent fraction :
0.8

Number of processors : ,— =] Map file FOM :
4 f

[ Quick mode Map file has been density-modified

Model-building and refinement

Refinement cycles : ’— = Max. iterative build cycles : =] Max. iterative rebuild cycles : =
3 [ 6 [ 1 [
Chain type : Auto - Rebuild in place : auto |-

[] skip free R flags hexdigest Refree flag value :

Include input model [ Build helices and strands only [ Morph input model into density
Build outside model [] Build seMet residues Refine input model before rebuilding
Refine model during building Place waters in refinement [] Use simulated annealing

Twin law : [] Use 2Fo-Fc map in rebuilding (try with twin law)

Model building...| Reﬁnement...| All parameters...

@ idle Project: p9-build_0
This is the original

Just check “quick mode”

Change the “max iterative build cycles” to 1 from 6

Change the “max iterative rebuild cycles” to 1 from 15

Un-check “build outside model”
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- AutoBuild (Project: p9-build_0) [— ][Ol x]
File Actions Settings Utilities Help
K] ] : o
A 2 @ W R e
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure 4 b x
Input/Output Otheroptionsl 4b

Crystal info and general parameters
Space group : |7L| Unit cell : [113.949 113.949 32.474 90 96 90

High-resolution limit : NCS copies : Solvent fraction :

|0 .0 I
Number of processors : Map file FOM :

[+ H

Quick mode Map file has been density-modified

-Model-building and refinement

Refinement cycles : ’3— E Max. iterative build cycles : ’1— E Max. iterative rebuild cycles : ’1— E
Chain type : Auto [v Rebuild in place : Auto IV |

[] skip free R flags hexdigest Refree flag value : I

Include input model [ Build helices and strands only [ Morph input model into density
[ Build outside model [ Build SeMet residues Refine input model before rebuilding
Refine model during building Place waters in refinement [] Use simulated annealing

Twin law : [] use 2Fo-Fc map in rebuilding (try with twin law)

Model building...l Reﬁnement...l All parameters...

@ idle Project: p9-build_o
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= AutoBuild (Project: p9-build_0) =13
File Actions Settings Utilities Help
£ e 1 P wt
A ?2 0|0 W W < # O
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure 4 rx
Input/Output | Other optionsl 4r

Crystal info and general parameters
Space group : rﬂ Unit cell : [113.949 113.949 32.474 96 90 90

High-resolution limit : ,— NCS copies : Solvent fraction :
0.0

Number of processors : I_ =] Map file FOM :
e [

Quick mode Map file has been density-modified

Model-building and refinement

Refinement cycles : = Max. iterative build cycles : 7] Max. iterative rebuild cycles : 5
3 [ 1 f] h fl
Chain type : Rebuild in place :
typ Auto A B Auto -

[ skip free R flags hexdigest R-free flag value :

Include input model [ Build helices and strands only [ Morph input model into density
[ Build outside model [ Build seMet residues Refine input model before rebuilding
Refine model during building Place waters in refinement [J use simulated annealing

Twin law : [] Use 2Fo-Fc map in rebuilding (try with twin law)

Model building... | Reﬁnement...| All parameters...

@ idle Project: p9-build_o

Now click run
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|

Fle Actions

AutoBuild (Project: p9-build_0)

O W §

Abort Save Xtriage

=i=1ES

Settings  Utilities

A ? L5

Preferences Help

Help

>- 4 L

Coot

‘9.

Help

Configure | AutoBuild_run_1_ 4 b x

Status Summary b

Wizard status

Running...

Log output

Terwilliger TC, Urzhumtsev AG, Videau LL, Williams CJ, Adams PD. (2019)
Macromolecular structure determination using X-rays, neutrons and electrons:
recent developments in Phenix. Acta Cryst. D75:861-877.

Intermediate data file (for everything but refinement): /home/steve/PhenixProjects/p9-build 0/
AutoBuild_run_1_faniso_data_PHX.mtz
Intermediate data file (for refinement): /home/steve/PhenixProjects/p9-build_0/AutoBuild_run_1_/

refinement_PHX.mtz

AutoBuild_general_params

AutoBuild Run 1 Sat Aug 17 16:07:33 2024

@Pause xAbort

View log

© 1 job(s) running

Project: p9-build_0

While this is loading, you can check the terminal, and there might be a lot of errors:

steve@StevenH: ~

(main.py:2380): Gtk-WARNING *x:
bel', but failed: Failed to create

(main.py:2380): Gtk-WARNING *x:
ed.xbel', but failed: No such file

(main.py:2380): Gtk-WARNING *%*:
bel', but failed: Failed to create

(main.py:2380): Gtk-WARNING *x:
ed.xbel', but failed: No such file

(main.py:2380): Gtk-WARNING *x:
bel', but failed: Failed to create

(main.py:2380): Gtk-WARNING *%*:
ed.xbel', but failed: No such file

(main.py:2380): Gtk-WARNING **:
bel', but failed: Failed to create

(main.py:2380): Gtk-WARNING *x:
ed.xbel', but failed: No such file

(main.py:2380): Gtk-WARNING *x:
bel', but failed: Failed to create

(main.py:2380): Gtk-WARNING *%*:
Fd.xbel', but failed: No such file

: Attempting to store changes into ‘/home/steve/.local/share/recently-used.x
file “/home/steve/.local/share/recently-used.xbel.JBVUS2”: No such file or directory

: Attempting to set the permissions of ‘/home/steve/.local/share/recently-us
or directory

: Attempting to store changes into ‘/home/steve/.local/share/recently-used.x
file “/home/steve/.local/share/recently-used.xbel.LS4ZS2”: No such file or directory

: Attempting to set the permissions of ‘/home/steve/.local/share/recently-us
or directory

: Attempting to store changes into ‘/home/steve/.local/share/recently-used.x
file “/home/steve/.local/share/recently-used.xbel.0Y3MS2”: No such file or directory

: Attempting to set the permissions of ‘/home/steve/.local/share/recently-us
or directory

: Attempting to store changes into ‘/home/steve/.local/share/recently-used.x
file “/home/steve/.local/share/recently-used.xbel .KOWYS2”: No such file or directory

: Attempting to set the permissions of ‘/home/steve/.local/share/recently-us
or directory

: Attempting to store changes into ‘/home/steve/.local/share/recently-used.x
file “/home/steve/.local/share/recently-used.xbel.3GBU4S2”: No such file or directory

: Attempting to set the permissions of ‘/home/steve/.local/share/recently-us
or directory
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™ AutoBuild (Project: p9-build 0) =1
File Actions Settings Utilities Help
L i 1
A 0?2 Q@ ¥ D
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure | AutoBuild_run_1_ 4 kX
4 B

Status Summaryl

-Output files
Directory: /home/steve/PhenixProjects/p9-build_8/AutoBuild_run_1_
File name Contents
2 AutoBuild_run_1_1.log AutoBuild log

Open in Coot

Open in PyMOL

-Data analysis

| Xtriage log file fli Results and graphs

AutoBuild has analyzed your X-ray data with Xtriage. This will indicate whether you have any pathologies such as twinning or
pseudosymmetry, as well as providing information on data quality and anomalous signal.

© 1 jobls) running

Project: p9-build_0
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| AutoBuild (Project: p9-build_0)

File Actions Settings Utilities Help

= =1EY

A?2 0 0 W @

«

PyMOL Help

Preferences Help Run Abort Save Xtriage Coot
Configure | AutoBuild_run_1_ 4 Fx
4 b

Status | Summary| Model-building |Structure status |

Output files

Directory: /home/steve/PhenixProjects/p9-build_e/AutoBuild_run_1_

File name | Contents

| 4 Open in Coot

2, AutoBuild_run_1_1.log AutoBuild log

Data analysis

AutoBuild has analyzed your X-ray data with Xtriage. This will indicate whether you have any pathologies such as twinning or

pseudosymmetry, as well as providing information on data quality and anomalous signal.

Xtriage log file ili Results and graphs

© 1 jobls) running

} 4 Open in PyMOL

Project: p9-build_0
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M AutoBuild (Project: p9-build_0) =
File Actions Settings Utilities Help
5 49 i 1 -
A 0?2 @ W € #FB
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure | AutoBuild_run_1_ 4B x
J Statusl Summary | Model-building | Structure status | 40
‘Wizard status
Running...
-Log output
- - =]

Creating overall_best files ...

exptl_fobs_phases_freeR_flags.mtz
Setting refinement resolution to 1.7443
Using test_flag_value of 1 in refinement
Starting phenix

on Sat Aug 17 16:16:52 2024 by steve

Refining AutoBuild run_1 /cycle_best_ 1.pdb against original data in AutoBuild_run_1_/

mpause *Abort - View log

© 1 job(s) running

Project: p9-build_o

And now you can go to summary and open Coot to see whatis going on to the model in

Coot:
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™ AutoBuild (Project: p9-build 0) =1
File Actions Settings Utilities Help
v =y 1
A2 0 QO b ¥ F B
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure | AutoBuild_run_1_ 4B x
4 B

Status | Summary | Model-building |Structurestatu5 |

-Output files
Directory: /home/steve/PhenixProjects/p9-build_6/AutoBuild_run_1_
File name |Content5 | f_ Open in Coot
2 AutoBuild_run_1_1.log AutoBuild log
‘Open in PyMOL
i
| = Starting Coot [x]
| (Data analysis
EtEmlE (e srslmss |y iy Chim o A ees, T ol e - Coot is being started_with the Phenix extensions pre-loaded. Depending
e . 2 el 5 prevdin iR s e a0 computer speed, it may take several seconds for the program to open.
. []:Don't show this message again:
| Xtriage log file ili Results and grag
¢ cancel | <Fok |

' @ 1 job(s) running Project: p9-build 0 Y
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| AutoBuild (Project: p9-build_0) [ =8O x|
File Actions Settings Utilities Help
Y i 1 . w
A ? R % T € « o 2
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure | AutoBuild_run_1_| 4 b x
e O Coot 0.9.8 EL =1 4 b
~ File Edit Calculate Draw Measures Validate About Ligand PHENIX y
Ou R/RC | &
. [ @), ResetView =] Display Manager =& & | |Hydrogens on =
Din — ' | Map
© 4 Open in Coot
- Up
O
T ¥ Open in PyMOL
7
»
o | .
Da 2 | B
Auty i patholegies such as twinning or
pse -
e
£ .
e |E
Ay
K3
»

|...ﬁ|e /home/steve/PhenixProjects/p9-build_0/AutoBuild_run_1_jworking_best.pdb....

© 1 job(s) running

Project: p9-build_0
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™ AutoBuild (Project: p9-build_0) [—[a][x]

File Actions Settings Utilities Help

A ? ST < I A | . 4

Preferences Help Run Abort Save Xtriage Coot

‘ Configure iAutoBuildr_run_l_V\

‘ o Coot 0.9.8 EL N =1E3
~ _ Fle Edit Calculate Draw Measures Validate About Ligand PHENIX

u R/RC

. [5} © ResetView £ Display Manager =& 8. ||Hydrogens on v

Dirt —_ e  1Map
> g | =] ©

O

L

Q

F

»

- b
Da a2
Auti QR
pse 2
E &

3 ©

&y
»

ishowing current best map and RESOLVE model from AutoBuild_run_1_ (R-free = N... /

PyMOL Help
4 b X
- 4 b

4 Open in Coot

¥ 4 Open in PyMOL

=l

E

Ipathologies such as twinning or

© 1 job(s) running

This run on average only takes around 20 to 30 minutes:

Project: p9-build_0
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- AutoBuild (Project: p9-build_0) =1
File Actions Settings Utilities Help

S, o 1 ] : =
A 2?2 0 Q W W e« F O
Preferences Help Run Abort Save Coot PyMOL Help

Configure | AutoBuild_run_1_ 4 b X
Status | Summary | Model-building |Stmcturestatu5 | 1 b

-Output files

Directory: /home/steve/PhenixProjects/p9-build_8/AutoBuild_run_1_

Xtriage

File name | Contents | g Open in Coot

2, AutoBuild_run_1_1.log AutoBuild log

2 overall_best_refine_map_coeffs.mtz Best refined maps (2Fo-Fc, Fo-Fc) }‘{ Open in PyMOL
2 overall_best_denmod_map_coeffs.mtz Best density-modified map ;

2, overall_best_refine_data.mtz Original data, exptl phases, R-fre...

2, overall_best placed.pdb Best model (docked sequence onl...

-Data analysis

AutoBuild has analyzed your X-ray data with Xtriage. This will indicate whether you have any pathologies such as twinning or
pseudosymmetry, as well as providing information on data quality and anemalous signal.

Xtriage log file fli Results and graphs

© 1job(s) running

Project: p9-build_o %
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- AutoBuild (Project: p9-build_0) =13
File Actions Settings Utilities Help
N e 5 .
A 2?2 0 0 LW B D
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure | AutoBuild_run_1_ X
Status |Summary |Model—bui|ding gstmctum statusé 4 b
Protein chains
Double-click on any residue or secondary structure element to zoom in on that region in Coot or PyMOL.
Select chain: A[vl Clearselectionl I Help |
ey —
! 1 OCOOOOOXAVEAGELKEGS YVVIDGEP X OOOOOOGOOOOOAXAKART 50
j " — E— S———
| 51 VAVGVFDGGKRTLSLPVYDAQVEVPIIEKFTAQILSVSGDVIQLMDMRDYK 100
I ) g/ T e e e
| 101 TIEVPMKYVEEEAKGRLAPGAEVEVWQILDRYKII 150
i
| © 1jobls) running Project: p9-build_0 y
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- AutoBuild (Project: p9-build_0) [~ [Ol[x]
File Actions Settings Utilities Help
y, ¥ i 1 - [ -~
A 2?2 < Q W W <« # O
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure | AutoBuild_run_1_ 4 b x
Jstatusl Summary |Model—building |Stmcturestatu5 | 4 b
‘Wizard status
Running...
‘Log output
Re-using input PDB coordinates in build this cycle ]

Density modifying image of refine.pdb_2 - refine.pdb_2 ->resolve_denmod_3.log
Unit cell: (113.949, 113.949, 32.474, 90, 90, 90)

Space group: T 4 (No. 79)

Unit cell: (113.949, 113.949, 32.474, 90, 90, 90)

Space group: I 4 (No. 79)

Running standard build/extend
Including parts of this model if best...

Starting best model from starting_model.pdb
Building 1 RESOLVE models...

®Pause *Abort - View log

Starting with current best model of working best.pdb ...setting it to starting_model.pdb

Model 1: Residues built=116 placed=108 Chains=1 Model-map CC=0.67 (Build_l.pdb)

© 1job(s) running Project: p9-build 0 S
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™ AutoBuild (Project: p9-build_0) IN=1E3
File Actions Settings Utilities Help
S [0 g 1 }
A 2?2 0 @ ko o F O
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure | AutoBuild_run_1_ 4 b x
gstatusg Summary |Model—bui|ding |Structurestatu5 | 4b
‘Wizard status
Running...
-Log output
- B

'refinement.uutput.expur?_final_f_mudelzTrue'
oving refinement file AutoBuild_run_1_/TEMPO/refine_1 001 f model.mtz to AutoBuild_run_1_/TEMPO/

refine_t_model.mtz
oving refinement file AutoBuild_run_1_/TEMPO/refine_1 001.mtz to AutoBuild_run_1_/TEMPO/

refine_map_coeffs_l.mtz
odel: AutoBuild_run_1_/TEMPO/refine_l.pdb R/Rfree=0.28/0.30

aps from refinement will be filled (2FOFCWT PH2FOFCWT)
Set refine map coeffs file best_refine_map_coeffs to refine_map_coeffs_l.mtz

odel completion cycle 1
odels to combine and extend: ['starting_model.pdb', 'Build_l.pdb', 'refine_l.pdb']
odel 2: Residues built=121 placed=113 Chains=1 Model-map CC=0.80 (Build_combine_extend_2.pdb)

®Pause xAbort - View log

© 1 jobls) running Project: p9-build_o
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™ AutoBuild (Project: p9-build_0) =13
File Actions Settings Utilities Help
By, Lo 4 1 o
A 0?2 O 0 kW @B O
Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure | AutoBuild_run_1_ kX
Status Summary |Model—bui|ding |Structurestatu5 | 1k
‘Wizard status
FINISHED
-Log output
'‘cycle_best_1.log_refine', 'helices_only model.log', 'hires PHX.mtz', B
'working_best_refine map_coeffs.mtz', 'title.dat', 'working best.leog', 'helices_only_model.pdb’',
'aniso_data_PHX.mtz', 'refinement_PHX.mtz_xtriage_graphs.log', 'AutoBuild_run_1_1.log',
‘cycle_best_l.mtz', 'exptl_phases_for_dm_aniso.mtz', 'working_best.log_eval', 'working_best placed.pdb’',

‘cycle_best_3.mtz', 'cycle_best_3.1log_eval', 'refinement_PHX.mtz_xtriage.log.pkl',
'cycle_best_3.log_refine', 'AutoBuild_Facts.dat', 'cycle _best_3.log', 'refinement_PHX.mtz',
'cycle_best_1.log_eval', 'cycle_best 1.log', 'working_best.pdb', 'cycle best_3.log_denmod',
'AutoBuild.inp', 'seq_from_file.dat', 'cycle_best_refine_map_coeffs_l.mtz', 'cycle best_3.pdb',
'AutoBuild_summary.dat', 'exptl_fobs_phases_freeR_flags.mtz', 'cycle_best_ l.pdb',
'working_best_denmod map_coeffs.mtz', 'AutoBuild warnings.dat', 'refinement_PHX.mtz_xtriage.log']) to
AutoBuild_run_1_/working_files

Done cleaning up ...

Pause "Abort View log

@ idle Project: p9-build 0
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™ AutoBuild (Project: p9-build_0) N =1E3
File Actions Settings Utilities Help

A 2?2 O Q kb N € #F O

Preferences Help Run Abort Save Xtriage Coot PyMOL Help
Configure | AutoBuild_run_1_ 4 b x
Status 4 F
Output files =
Directory: /home/steve/PhenixProjects/p9-build_8/AutoBuild_run_1_
File name |C0ntents | ' Open in Coot
2, AutoBuild_run_1_1.log AutoBuild log
2, overall_best_refine_map_coeffs.mtz Best refined maps (2Fo-Fe, Fo-Fc) F”i Open in PyMOL
2 overall_best_denmod_map_coeffs.mtz Best density-modified map o
2, overall_best_refine_data.mtz original data, exptl phases, R-fre...
2, overall_best_placed.pdb Best model (docked sequence onl...

Data analysis

AutoBuild has analyzed your X-ray data with Xtriage. This will indicate whether you have any pathologies such as twinning or
pseudosymmetry, as well as providing information on data guality and anomalous signal.

Xtriage log file ili Results and graphs

Warnings

NOTE: Free R Flag (FreeR_flag) in input data file will not be used
as a hires or refinement file is present

. (Final model
L]
i | R-work: 0.2384 R-free: 8.2571 CC: ---
1
Residues: 121 Fragments: 3 Waters: 116 >
@ idle
‘

Project: p9-build_0
If you would like to, you can try phenix.refine as well (to test Coot further)

As we can see though, there were those errors that happened when clicking in PHENIX, but
no errors when we were running coot:
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steve@StevenH: ~

Model 1 had ® links
INFO:: NCS chain comparison 0/113
INFO:: in run_post_read_model_hook() pFunc ©x55dc521bdc80 is not callable
INFO:: in run_post_read_model_hook() pDict Ox7fe8f0110170
INFO:: in run_post_read_model_hook() pModule Ox7fe8f010+1d0
Molecule 2 read successfully
INFO:: Command: (set-molecule-bonds-colour-map-rotation 2 30.00)
coot_phenix_interface.load_ccpl_style_map(/home/steve/PhenixProjects/p9-build_0/AutoBuild_run_1_/overall_best_denmod_map
_coeffs.mtz)
INFO:: Command: (set-colour-map-rotation-for-map 0.00)
INFO:: Command: (make—and-draw-map "/home/steve/PhenixProjects/p9-build_8/AutoBuild_run_1_/overall_best_denmod_map_coeff
s.mtz" "/crystal/dataset/FWT" "/crystal/dataset/PHWT" "" © @)
INFO:: making map from mtz filename /home/steve/PhenixProjects/p9-build_8/AutoBuild_run_1_/overall_best_denmod_map_coeff
s.mtz
INFO:: Number of observed reflections: 21369
INFO:: finding ASU unique map points with sampling rate 1.8
INFO:: grid sampling...Nuvw = ( 240, 240, 72)
Pre—filter Map statistics: mean: 1.667e-06 st.d: ©.1233
Pre-filter Map statistics: min: —0.3574 max: 2.943
INFO:: n grid points: 518472
INFO:: mean before filtering: 1.667e-06
INFO:: variance before filtering: 0.01521
INFO:: filter by ignoring 2135 of 518472 counts ( = 0.4118%) with values around —0.001768 bounds -8.001933 -0.001603 fro
m bin-number 1077 of 10000
Post-filter Map statistics: mean: 8.813e-06 st.d: 0.1236
Post-filter Map statistics: min: -0.3574 max: 2.943
Map extents: 240 240 72
Map mean: .. . 8.813e-06
Map sigma: . . 0.1236
Map maximum:

So, to fix this, let us see if downloading python3 will fix the PHENIX errors (also at this point
nano already works)

https://docs.python-guide.org/starting/install3/linux/

as you can see, it already has python3

steve@StevenH: /mnt/c/Wind X + v

$ python3 --version

$ 1

Python 3.10.12

$ sudo apt-get update

$ sudo apt-get install python3.6


about:blank
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steve@StevenH: /mnt/c/Wind X

Sorry, try again.

[sudo] password for steve:

Sorry, try again.

[sudo] password for steve:

sudo: 3 incorrect password attempts

[sudo] password for steve:

Reading package lists... Done

Building dependency tree Done

Reading state information... Done

Note, selecting 'libcasa-python3-6' for regex 'python3.6'

Note, selecting 'libpython3.6-stdlib' for regex 'python3.6'

Note, selecting 'python3.6-2to3' for regex 'python3.6'

The following additional packages will be installed:
libboost-pythonl.74.8 libcasa-casa6

The following NEW packages will be installed:
libboost-pythonl.74.0 libcasa-casa6 libcasa-python3-6

0 upgraded, 3 newly installed, © to remove and 118 not upgraded.

Need to get 1387 kB of archives.

After this operation, 6577 kB of additional disk space will be used.

Do you want to continue? [Y/n] |

steve@StevenH: /mnt/c/Wind X + v

Note, selecting 'libcasa-python3-6' for regex 'python3.6'
Note, selecting 'libpython3.6-stdlib' for regex 'python3.6'
Note, selecting 'python3.6-2to3' for regex 'python3.6'
The following additional packages will be installed:
libboost-pythonl.74.0 libcasa-casab
The following NEW packages will be installed:
libboost-pythonl.74.0 libcasa-casa6 libcasa-python3-6
0 upgraded, 3 newly installed, @ to remove and 118 not upgraded.
Need to get 1387 kB of archives.
After this operation, 6577 kB of addit al disk space will be used.
Do you want to continue? [Y/n] Y
Get:1 http://archive.ubuntu.com/ubuntu jammy/main amdéd libboost-pythonl.74.0 amdéd 1.74.0-1Uubuntu3 [299 kB]
Get:2 http://archive.ubuntu.com/ubuntu jammy/universe amd6l4 libcasa-casa6 amd6l 3.4.0-2buildl [1000 kB]
Get:3 http://archive.ubuntu.com/ubuntu jammy/universe amdé4 libcasa—python3-6 amdé4 3.4.0-2buildl [88.2 kB]
Fetched 1387 kB in 1s (928 kB/s)
Selecting previously unselected package libboost—pythonl.74.0.
(Reading database ... U5887 files and directories currently installed.)
Preparing to unpack .../libboost-pythonl.74.0_1.74.0-14ubuntu3_amd64.deb ...
Unpacking libboost-pythonl.74.0 (1.74.0-14ubuntu3)
Selecting previously unselected package libcasa-casa6:amd6l.
Preparing to unpack .../libcasa-casa6_3.4.0-2buildl_amdéUd.deb ...
Unpacking libcasa-casa6:amd6d (3.4.0-2buildl)
Selecting previously unselected package libcasa-python3-6:amdéd.
Preparing to unpack .../libcasa-python3-6_3.4.0-2buildl_amdé4.deb ...
Unpacking libcasa-python3-6:amdéd (3.4.0-2buildl)
Setting up libcasa-casa6:amdé64 (3.4.0-2buildl)
Setting up libboost-pythonl.74.0 (1.74.0-14ubuntu3)
Setting up libcasa-python3-6:amd64 (3.4.0-2buildl)
Processing triggers for libc-bin (2.35-@ubuntu3.4)
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steve@StevenH: /mnt/c/Wind X + | v

Fetched 1387 kB in 1s (928 kB/s)
Selecting previously unselected package libboost-pythonl.74.0.
(Reading database ... U45887 files and directories currently installed.)
Preparing to unpack .../libboost-pythonl.74.0_1.74.0-14ubuntu3_amd6d.deb ...
Unpacking libboost-pythonl.74.0 (1.74.0-14ubuntu3)
Selecting previously unselected package libcasa-casa6:amdéd.
Preparing to unpack .../libcasa-casa6_3.4.0-2buildl_amd6l.deb ...
Unpacking libcasa-casa6:amd64 (3.4.0-2buildl)
Selecting previously unselected package libcasa-python3-6:amdéd.
Preparing to unpack .../libcasa-python3-6_3.4.0-2buildl_amd64.deb ...
Unpacking libcasa-python3-6:amdé64 (3.4.0-2buildl)
Setting up libcasa—casa6:amdéd (3.4.0-2buildl)
Setting up libboost-pythonl.74.0 (1.74.8-14ubuntu3)
Setting up libcasa-python3-6:amdé6d (3.4.0-2buildl)
Processing triggers for libc-bin (2.35-@ubuntu3.d4)
sudo apt-get install software-properties-common
sudo add-apt-repository ppa:deadsnakes/ppa
sudo apt-get update
sudo apt-get install python3.8
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following additional packages will be installed:
python3-software-properties
The following packages will be upgraded:
python3-software-properties software-properties—common
2 upgraded, © newly installed, © to remove and 116 not upgraded.
Need to get 42.9 kB of archives.
After this operation, © B of additional disk space will be used.
Do you want to continue? [Y/n]\

steve@StevenH: /mnt/c/Wind X + o~

[1817 kB]
Get:6 https://ppa.launchpadcontent.net/deadsnakes/ppa/ubuntu jammy/main amd6ld python3.8 amdéld 3.8.19-1+jammyl [439 kB]
Fetched 5103 kB in 5s (1045 kB/s)
Selecting previously unselected package libpython3.8-minimal:amd6l.
(Reading database ... 45901 files and directories currently installed.)
Preparing to unpack .../0-libpython3.8-minimal_3.8.19-1+jammyl_amd6d.deb
libpython3.8-minimal:amdé4 (3.8.19-1+jammyl)
previously unselected package python3.8-minimal.
to unpack .../l-python3.8-minimal_3.8.19-1+jammyl_amdél.deb ...
python3.8-minimal (3.8.19-1+jammyl)
previously unselected package mailcap.
Preparing to unpack .../2-mailcap_3.70+nmulubuntul_all.deb ...
Unpacking mailcap (3.70+nmulubuntul)
Selecting previously unselected package mime—support.
Preparing to unpack .../3-mime-support_3.66_all.deb ...
i mime—support (3.66)
previously unselected package libpython3.8-stdlib:amdél.
Preparing to unpack .../U-libpython3.8-stdlib_3.8.19-1+jammyl_amd64.deb ...
Unpacking libpython3.8-stdlib:amd64 (3.8.19-1+jammyl)
Selecting previously unselected package python3.8.
Preparing to unpack .../5-python3.8_3.8.19-1+jammyl_amdél.deb ...
python3.8 (3.8.19-1+jammyl) ...
libpython3.8-minimal:amd64 (3.8.19-1+jammyl)
python3.8-minimal (3.8.19-1+jammyl)
mailcap (3.7@+nmulubuntul) ...
mime—support (3.66)
libpython3.8-stdlib:amd64 (3.8.19-1+jammyl)
python3.8 (3.8.19-1+jammyl) .
Processing triggers for man-db (2.10.2—#)
- $
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steve@StevenH: /mnt/c/Wind X + v

Fetched 5103 kB in 5s (1045 kB/s)
Selecting previously unselected package libpython3.8-minimal:amdéd.
(Reading database ... 45901 files and directories currently installed.)
Preparing to unpack .../0-libpython3.8-minimal_3.8.19-1+jammyl_amd64.deb ...
Unpacking libpython3.8-minimal:amd64 (3.8.19-1+jammyl)
Selecting previously unselected package python3.8-minimal.
Preparing to unpack .../l-python3.8-minimal_3.8.19-1+jammyl_amdé4.deb ...
Unpacking python3.8-minimal (3.8.19-1+jammyl)
Selecting previously unselected package mailcap.
Preparing to unpack .../2-mailcap_3.70+nmulubuntul_all.deb ...

mailcap (3.70+nmulubuntul)

previously unselected package mime-support.
Preparing to unpack .../3-mime-support_3.66_all.deb ...
Unpacking mime-support (3.66)
Selecting previously unselected package libpython3.8-stdlib:amdéd.
Preparing to unpack .../d-libpython3.8-stdlib_3.8.19-1+jammyl_amdé6id.deb ...
Unpacking libpython3.8-stdlib:amd64 (3.8.19-1+jammyl)
Selecting previously unselected package python3.8.
Preparing to unpack .../5-python3.8_3.8.19-1+jammyl_amdé6l.deb ...
Unpacking python3.8 8.19-1+jammyl) .
Setting up libpython3.8-minimal:amdéd (3.8.19-1+jammyl)
Setting up python3.8-minimal (3.8.19-1+jammyl)
Setting up mailcap (3.70+nmulubuntul)
Setting up mime-support (3.66) ...
Setting up libpython3.8-stdlib:amd64 (3.8.19-1+jammyl)
Setting up python3.8 (3.8.19-1+jammyl)
Processing triggers for man-db (2.10.2-1)

: $ python3 --version

Python 3.10.12 ‘
: $

So now let us try doing the same p9 and see if the errors are still there:

steve@StevenH: ~/phenix-1.2 X 4+ | >

-bash: cd: phenix-1.21.1-5289: No such file or directory
:~$ cd phenix-1.21.1-5286
: $ s
CHANGES LICENSE README SOURCES phenix_env.csh
: phenix_env.sh
phenix_env.sh: command not found
= $ source phenix_env.sh
3 $ phenix
Already checked for new versions in last 24 hours, skipping
running ksdssp...
running ksdssp...
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
0 base pairs and 0 stacking pairs defined.
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
0 base pairs and 0 stacking pairs defined.
running ksdssp...
running ksdssp...
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
0 base pairs and 0 stacking pairs defined.
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
0 base pairs and 0 stacking pairs defined.

Now there are no more errors!!

phenix_env.sh
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steve@StevenH: ~/phenix-1.2 X + ~

—bash: cd: phenix-1.21.1-5289: No such file or directory
:~$ cd phenix-1.21.1-5286
2 $ 1s

CHANGES LICENSE README SOURCES phenix_env.csh phenix_env.sh
: $ phenix_env.sh

phenix_env.sh: command not found

$ source phenix_env.sh
3 phenix
Already checked for new versions in last 24 hours, skipping
running ksdssp...
running ksdssp.
Secondary str re from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
0 base pairs and 0 stacking pairs defined.
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
0 base pairs and © stacking pairs defined.
running ksdssp...
running ksdssp...
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
0@ base pairs and 0 stacking pairs defined.
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
0 base pairs and © stacking pairs defined.

To check if Coot is running fine, you can take the p9 build and run .refine:

=] Phenix home

| =1]
Elo Projects utilities Help
; o = g 7 P

© A 2 « F @ s+ © &

Quit  Prefersnces  Help Citations Coot PyMOL KiNG Tools Help Server
Actions | Job history
Projects Favorites =
Show group: | groups v| manage.. ‘ AlphaFold: Predicted models with Crystals or Cryo-EM
7 Select |[@Delote |4y New project ||4s Import project Crystals: Data analysis and manipulation
D Lastmodfisd | #ofjobs |Afree | C ey
&2 Experimental phasing

po-build Aug 17 2024 03:5... 0

Molecular replacement

Maps (create, manipulate, compare)

Enhanced maps (Polder, FEM, density-modified...)
Madel building
Refinement

phenix.refine

&

using diffraction data (X-ray, neutron, ...)
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O
FEdit Calculate Draw Measures Validate About Ligand PHENIX

=k 1b. cif or shelx res format I B |Hydrogen5 on |Connected to PHENIX
1= —

[~ open MTZ, mmCIF, fcf or phs...
[ open Map...
9k Impart CIF dictionary...

wﬂi Get Monomer...

Search Menomer Library...
A Fetch PDB using Accession Code...
Y8 Fetch PDB & Map using EDS...

Fetch PDB & Map using PDB-REDO...

Save Coordinates...

D Save Symmetry Coordinates...
D Save State...

¥4 Recover Session...

Export Map...
Export Map Fragment...

3£ Delete Molecules and Maps...

Curlew

gl Exit

O
mEdit Calculate Draw Measures Validate About Ligand PHENIX

[~} Open Coordinates... B |Hydrogen5 on |Connected to PHENIX
i |—! Auto Open MTZ...

B Open MTZ, mmCIF, fef or phs...
-1 Open Map..[Create a map "on the fly" from mtz, phs or mmCIF data

9k Impart CIF dictionary...

wﬂi Get Monomer...

Search Menomer Library...
A Fetch PDB using Accession Code...
Y8 Fetch PDB & Map using EDS...

Fetch PDB & Map using PDB-REDO...

Save Coordinates...

D Save Symmetry Coordinates...
D Save State...

¥4 Recover Session...

Export Map...
Export Map Fragment...

3£ Delete Molecules and Maps...

Curlew

gl Exit

82
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] Coot 0.9.8 EL
file Edit Calculate Draw Measures Validate About Ligand PHENIX

Reset View [ Display Manager =& 8. | |Hydrogens on [Connected to PHENIX

) Coot 0.9.8 EL

File Edit Calculate Draw Measures Validate About Ligand PHENIX

Reset View [ Display Manager Hydrogens on |Connected to PHENIX
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() Coot 0.9.8 EL
File Edit Calculate Draw Measures Validate About Ligand PHENIX

(5} @ Reset View EJ Display Manager = 8. |Hydmgens on [Connected to PHENIX

] Go To Atom... =13

Define an Atom for Centering:
o} uild 0/AutoBuIld: run. 1. joverall best pdb| v | Molactle
A Chain Update from Current Postion

11 Residue Number
CA  Atom Name

Previous Residue | Next Residue

chains ‘I Atoms -
= chainA T[N occ=1.00 bf=25.96
CA 0cc=1.00 bf=21.82

A12 VAL C occ=1.00 bf=23.76
A13GLU 0 occ=1.00 bf=24.25

Aaanin =l co nnr—1 nnbeancn (o]

il D] [0 |

Apply 3 Cclose

If you press space and you can go from amino acid to amino acid, then that means Coot is
successfully working!

And no more errors in the terminal for PHENIX!!

steve@StevenH: ~/phenix-1.2 X + -

phenix_env.sh: command not found

$ source phenix_env.sh
: $ phenix
Already checked for new versions in last 24 hours, skipping
running ksdssp...
running ksdssp...
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
@ base pairs and © stacking pairs defined.
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
® base pairs and © stacking pairs defined.
running ksdssp.
running ksdssp...
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
® base pairs and 0 stacking pairs defined.
Secondary structure from input PDB file:
3 helices and 2 sheets defined
8.3% alpha, 38.8% beta
0 base pairs and © stacking pairs defined.
e are 143 data in /home/steve/coot-Linux—-x86_6U4—ubuntu-20.04.4-gtk2-python/share/coot/lib/data/monomers/list/mon_Llib
.cif
e are 2 data in /home/steve/coot-Linux-x86_6U4-ubuntu-20.04.4-gtk2-python/share/coot/lib/data/monomers/a/ALA.cif
e are 2 data in /home/steve/coot-Linux—x86_64-ubuntu-20.604.4-gtk2-python/share/coot/lib/data/monomers/a/ASP.cif
e are 2 data in /home/steve/coot-Linux—x86_64-ubuntu-20.04.4—gtk2-python/share/coot/lib/data/monomers/a/ASN.cif
e are 2 data in /home/steve/coot-Linux-x86_64-ubuntu-20.04.4-gtk2—-python/share/coot/lib/data/monomers/c/CYS.cif

Congratulations you have successfully download PHENIX and Coot!!!!
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