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Topics

1. What is possible in PyMOL?
2. General Introduction to PyMOL

3. Hands-on PyMOL Demo

Examples: G-Protein coupled Receptors and SARS-CoV-2 Proteins
Operating PyMOL (GUI, command line)

Visualizing Biomolecules

Preparation of Publication-Ready Renderings

Speeding up the Rendering by using Supercomputing Resources
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4. Q&A
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1. What is possible in PyMOL?
Calculating physical properties

Optimizing protein structures
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1. What is possible in PyMOL?
Calculating physical properties

Calculating and visualizing electrostatic potential of
proteins



1. What is possible in PyMOL?
Measuring distances and angles




1. What is possible in PyMOL?
Movies
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2. General Introduction to PyMOL
2.1 Resources

* PyMOL developed by Warren L. DelLano as of 1998
written in python
previously with a tk interface, now (from pymol 2.x) with a modern pyqt interface

Incentive PyMOL

* https://pymol.org/2/

* Wiki: https://pymol.org/dokuwiki/

* Command reference: htips://pymol.org/pymol-command-ref.html

Open source PyMOL
* https://github.com/schrodinger/pymol-open-source
* https://pymolwiki.org/index.php/Main_Page
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2. General Introduction to PyMOL
2.2 Installation

* Incentive PyMOL
* htips://pymol.org/2/ (binaries for Linux, Windows and Mac)
* hitps://pymol.org/edu/ (educational-use only, no research/publications):
* Open source PyMOL
* Anaconda packages: e.g. conda install -c conda-forge pymol-open-source (2.5.0)
* Windows
* https://pymolwiki.org/index.php/Windows_Install
* Windows binaries: hitps://www.lfd.uci.edu/~gohlke/pythonlibs/#pymol
* Linux
* https://pymolwiki.org/index.php/Linux_Install
* compile source code from htips://github.com/schrodinger/pymol-open-source
* Mac
* https://pymolwiki.org/index.php/MAC _Install
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2. General Introduction to PyMOL
Please install Anaconda Python and PyMOL on your computer

* Download Anaconda Python for your OS on
nttps://www.anaconda.com/products/individual or Miniconda on
https://docs.conda.io/en/latest/miniconda.html

* Install it on your computer
* Install pymol 2.4.0 via conda
* Open the Anaconda Prompt and execute
conda install -c conda-forge pymol-open-source=2.4.0
conda install -c conda-forge pmw
* Run pymol by starting the Anaconda prompt and typing pymol
« Start Jupyter Notebook and open the notebook
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Spike Glycoprotein (S)

3. Hands-on PyMOL Demo

3.1 Examples: SARS-CoV-2
Proteins

M-Protein

Hemagglutinin-esterase
dimer {HE)

Envelope

RNA and N protein

E-Protein

o “.1}

Spike Protein

RNA-dependent RNA Polymerase .
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3. Hands-on PyMOL Demo
SARS-CoV-2 Variants of Concern

. : Notable spike mutations PDB IDs
WHO PANGO First Earliest

United Sep 2020 N501Y P681H
Alpha B.1.1.7 .
Kingdom Jan 2021  E484K - N501Y P681H 7LWS, 7LWV
Beta B.1.351 2}2.?;2 May 2020 E484K - N501Y - 7LYN, 7LYK, 7LYM
Gamma P.1 Brazil Nov 2020 E484K - N501Y - 7M8K
Delta B.1.617.2 India Oct 2020 - L452R - P681R

N501Y mutation (Alpha, Beta, Gamma) may help the virus to spread more easily and
infect cells

E484K mutation (Beta, Gamma) may help the virus sidestep some of the body's immune
defences (antibody response)

L452R and P681R might help the Delta variant to spread
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Q&A

To pose a question, you can write your question
in the “Chat” tab
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