
UNIVERSITY OF

CALIFORNIA

Phenix Introduction 

Dorothee Liebschner

Lawrence Berkeley Laboratory

UTMB,
October 2025





What is Phenix?

• Package for automated structure solution (crystallography, cryo-EM)

• Apply modern programming concepts to develop new algorithms

• Designed to be used by both novices and experienced users

• Long-term development and support

• Why is it called Phenix?

Python Hierarchical ENvironment for Integrated Xtallography



The Phenix Project

An NIH/NIGMS funded 
Program Project
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Tools for Crystallography

Acta Cryst. 2002, D58:1948-1954 (Phenix)
J. Appl. Cryst. 2002, 35:126-136 (cctbx)
Acta Cryst. 2010, D66: 213-221 (Phenix)
Acta Cryst. 2019 D75:861–877 (Phenix)
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Table one
Prepare PDB deposition
Get PDB validation report



Tool for cryo-EM
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Acta Cryst. 2002, D58:1948-1954 (Phenix)
J. Appl. Cryst. 2002, 35:126-136 (cctbx)
Acta Cryst. 2010, D66: 213-221 (Phenix)
Acta Cryst. 2019 D75:861–877 (Phenix)



Phenix Graphical User Interface (GUI)

Central GUI for job control and to launch new jobs



Coot/PyMOL/ChimeraX integration

• Most results can be opened directly in graphics apps

• Any PDB file listed in GUI can also be opened

• Specific paths to executables usually required on Linux

Preferences → Graphics → Full path to Coot […PyMOL]



Command Line

phenix.mtriage   my_model.pdb  my_map.map

name of the program input files options

Run on the terminal

resolution=4

Run in a python script



Video Tutorials

Dorothee Liebschner, Tom Terwilliger, Nigel Moriarty, Christopher Schlicksup, Vincent Chen

https://www.youtube.com/c/phenixtutorials



Presentation slides

https://phenix-online.org



Phenix resources

Phenix paper

Video tutorials (YouTube)

Documentation

Relevant papers

Bi-annual newsletters

PDFs with slides from workshops



NEW: AI tools in Phenix

Phenix chatbot

phenix-online.org/chatbot



NEW: AI tools in Phenix

Phenix chatbot

phenix-online.org/chatbot



NEW: AI tools in Phenix

AI analysis of results



NEW: AI tools in Phenix

AI analysis of results



It is good for:

• Summarizing the documentation

• Asking specific questions that can 
be answered based on the 
documentation

• Asking follow-up questions

It can make mistakes of give 
incomplete answers:

Create an atom selection string that 
will select all the main-chain atoms of 
the nucleic acid residues in chain A

may yield:

“backbone and chain A”

instead of:

“backbone and (not protein) and 
chain A”

Chatbot: What it can and cannot do



Chatbot: What is needed to run it

• A Google account
• Any account will work
• A paid account will allow you to ask more questions in a day

• You can help us to improve the chatbot:

 If the chatbot gives a bad answer…

  Let us know (send an email) 
 

We can update the documentation to give the chatbot the 
information it needs to give a good answer



Crystallography courses 
in the US



CSHL course: Macromolecular Crystallography 

October 12-28, 2025

https://meetings.cshl.edu/courses.aspx?course=C-CRYS 

https://meetings.cshl.edu/courses.aspx?course=C-CRYS
https://meetings.cshl.edu/courses.aspx?course=C-CRYS
https://meetings.cshl.edu/courses.aspx?course=C-CRYS


Rapidata (May)



CCP4 school Argonne (June)
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