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Coot infrastructure



What’s new in Coot 1.1? 
Attractive graphics
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What’s new in Coot 1.1? 

Standard physics of atom movement 

Noughties Physics has been re-introduced



What’s new in Coot 1.1? 

• We restore noughties physics ( from coot 0.8)  
• elastic deformation of the atom positions as the picked atom is dragged without 

refinement (it doesn’t care about bond distorsions until you release the mouse)

Noughties Physics has been re-introduced



Ligand Builder and QED

Bickerton, G., Paolini, G., Besnard, J. et al. Quantifying the chemical beauty of drugs. Nature Chem 4, 90–98 (2012).

What’s new in Coot 1.1? 



What’s new in Coot 1.1? 

Ligand Builder and QED



What’s new in Coot 1.1? 

1. CCP4 9.0  (not installed by default) 

2. Homebrew   

3. Flatpak 

4. Debian 

5. Arch Linux 

Availability



Moorhen 
Web-Based Interactive Model Building 

 



What is Moorhen? 

● Moorhen is a next-generation web-based application for the visualisation and 
manipulation of molecules in structure determination and analysis 

➔ In short, Coot on the web browser



Moorhen
React-based UI 

Coot API
* shared with Coot * 

Model-Building 
Refinement 

Model Validation 

➔ Moorhen extends libcoot API with a web-based React GUI.

What is Moorhen? 



➔ Moorhen is a client-side-only app.  
     This means there is no server-side computation

moorhen.org

What is Moorhen? 



Real Space 
Refinement

Peptide Flip

JED Flip

Mutate Residue

Auto-fit 
Rotamer

Add Residue

Delete Item

Fill Sidechain

Check/Delete 
Waters

Rotate/Translate 
Residue

Drag Atoms

Edit Chi Angles

Model Editing Features

Map and Model 
colour change

SSM Superpose

Map Contouring

Env. Distances

Presentation 
Features Validation Features

Geom. Analysis

Rama. Plot

Density Fit

Rotamers

Combined 
Validation Plot

Unmodeled Blobs

Diff. Map Peaks

Current state of Moorhen



➔ Moorhen is also intended to be a web-based replacement of CCP4MG

Figure-Making Features

Current state of Moorhen

Arbitrary Colour 
schemes

Multiple Model 
Representation 

Styles

Shadows

Ambient 
Occlusion

Perspective 
ProjectionDepth Blur

Basic Movie 
Making

Clipping/Fogging Screenshots





Shot on Moorhen



Shot on Moorhen



Shot on Moorhen



Shot on Moorhen



What’s new in Moorhen?  
Anisotropic atoms representation

5VOF

Thanks to Global Phasing



Jakub Smulski

What’s new in Moorhen?  
Lhasa - Ligand Builder 

Will provide input for dictionary generators: 
• AceDRG 
• Grade 2 
• elBOW 



Moorhen - Ligand fitting



Moorhen - Ligand validation



Moorhen - Ligand validation

Contact dots 



Moorhen - Ligand validation

Chemical features 



Where is Moorhen available?

www.moorhen.org



Electron 
Desktop App

Where is Moorhen available?



CCP4 Cloud

Where is Moorhen available?



Where is Moorhen available?



Moorhen as a React component

➔ Moorhen can be easily integrated to any other website to extends its capabilities.

Source: Dialpuri J. et al., (2024). Online carbohydrate 
3D structure validation with the Privateer web app. 
(Manuscript submitted for publication)

https://privateer.york.ac.uk/



GitHub

https://groups.google.com/a/york.ac.uk/g/moorhen-group

Moorhen mailing list:



Programming with Coot



Chapi documentation
https://www.mrc-lmb.cam.ac.uk/lucrezia/libcootapi-documentation/



Chapi documentation
Detailed Python Reference API



Chapi documentation

https://www.mrc-lmb.cam.ac.uk/lucrezia/libcootapi-documentation/

Python script examples



Chapi documentation

Python script examples

https://www.mrc-lmb.cam.ac.uk/lucrezia/libcootapi-documentation/



BlendCoot

• Blender is 3D modelling software for graphics & ray-tracing 

• BlendCoot is an interface between Coot and Blender 

• BlendCoot builds on the Pythonic non-graphical interface chapi 

• We have added a blender-based GUI to chapi to provide an easy 
means to import molecules, ligands and maps into Blender



BlendCoot

Video or images



BlendCoot



Cover: 
Acta Cryst D  
June 2023









Lunchtime Byte

• Moorhen:  Today at 1pm  

• Coot 1.1:  Tomorrow at 1pm
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