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Students can access the PyRosetta

Need for Interactive Teaching Material

Solution: Hands-on learning with PyRosetta

workshops in Google Colaboratory

Finding ways to train people in molecular modeling is a longstanding problem, but certain challenges remain. Goal: to add compelling and relevant multimedia to the
Download PyRosetta package and workshops

from GitHub Repository.

S set of Jupyter Notebook workshops
= —_a 100,000+ downloads of print material ﬂedagogical Challenges\ / Technical Challenges\

Q‘\\ 12,000+ lecture video views in ~4 years . Need for multimodal . Need for constantly- Links: a Follow instructions in Chapter 1 to configure
= ! ’ GitHub Repository PyRosetta with Google Colaboratory (~12 min).
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In this lab, we will get practice working with the pose class in PyRosetta. We will load in a protein from a PDB files, use the rose class to learn
about the geometry of the protein, make changes to this geometry, and visualize the changes easily with pymor. and PyRosetta's pyMoLMover .

On the corresponding pose lab found on the PyRosetta website, you will find various useful commands to interrogate poses; these may come
in handy for the exercises.

Topics in The New Notebooks Student version Notebooks are automatically generated with nbgrader tool

[ ]  SHOW CODE

[ 1 from pyrosetta import *

/ Part I: Introduction \ / Part ll: Advanced \ b d © - What is a Pose?
1 . H ow to Get Sta rted 10- Workl n = Wlth S m metr I n St r u Cto r Ve rS I o n n_g ra e r St u d e nt ve rS I O n - The Pose class includes various types of information that describe a structure. Some of the core components include the Energies, PDBInfo,

2. |ntr0 tO P Rosetta 11. Work|n W|th Den5|t and Conformation. See the Rosetta3 paper to learn more: https://www.sciencedirect.com/science/article/pii/B9780123812704000196
3. Rosetta Energy Score Function 12. Working with Antibodies - Loading in a PDB File

: Step 1: Random Move Step 1: Random Move
4. Intro to Folding 13. Carbohydrates

5. Structure Refinement 14. RNA Basics For the random trial move, write a subroutine to choose one residue at random using random.randint () and then randomly perturb | | For the random trial move, write a subroutine to choose one residue at random using random.randint () and then randomly perturb Protein Da‘ahBa“k (PDE:I) ‘IS 2 ﬁ'ef°;’;;‘ for ‘f're:‘:”zing 33:‘°'e°“'ar Sruoes f‘”f other ‘”;°rma“°”-:°se:; can read in PDB files and
2 0 . . g . _ ol . tput t . ition t ) t ts that it tta.
6 | Packing & Desi either the ¢ or y angles by a random number chosen from a Gaussian distribution. Use the Python built-in function random.gauss ) | |either the ¢ or p angles by a random number chosen from a Gaussian distribution. Use the Python built-in function random.gauss () on T ST, M ATEIOn TR T ARG 218 A gApR T 18 e T an e e

. Intro to Packing esign

15. Membrane Modeling
/. Protein DOCkin \\ 16. Runnin PyRosetta in Parallel / pmm.apply(polyA) to update the structure in PyMOL.
8. Ligand Docking nbrader

. . .. o . . We will spend some time today looking at the crystal structure for the protein PafA (PDB ID: 5tj3) using Pyrosetta. PafA is an alkaline

from the random Iibrary with a mean of the current angle and a standard deviation of 25°. After changing the torsion angle, use from the random I|brary with a mean of the current angle and a standard deviation of 25°. After Changmg the torsion angle' use phosphatase, which removes a phosphate group from a phosphate monoester. In this structure, a modified amino acid, phosphothreonine, is
pmm.apply(polya) to Update the structure in PyMO L. used to mimic the substrate in the active site. Let's load in this structure with PyRosetta (make sure that you have the PDB file located in your
current directory):

- . [ ] import math cd google drive/My\ Drive/student-notebooks/
9 . Loop M Od el INE [ ] import math import random
import random pose = pose_from pdb("inputs/5tj3.pdb")
o . . . . . .
def randTrial(your pose): O m I tte d Here we are inputting the PDB file using the pose_from pdb method. However, we can also load this structure from the internet with

def randTrial( your pose): # YOUR CODE HERE pose from rcsb("5TJ3").
### BEGIN SOLUTION raise NotImplementedError() ] .
— 1 1 [ 1 ### BEGIN SOLUTION
rarlldNum. random. randlx'lt (2, your pose.total residue()) return your pose SO I u t I O n N S S g
phiorpsi = random.randint(1l) ### END SOLUTION

if random.randint(0,1) == 0:

- currPhi = your pose.phi(randNum) W r i tte n Step 2: SCOfing Move As an example for how to use a pose, let's look at the sequence of 5TJ3: pose.sequence()
eywor n ex an O are au Oma Ica y newPhi = random.gauss(currPhi, 25)

your pose.set_phi(randNum,newPhi) For the scoring step, we need to create a scoring function, which we will use to obtain the numerical energy score of the pose.

generated with nbpages tool solution e

newPsi = random.gauss(currPsi, 25) # YOUR CODE HERE
your_ pose.set psi(randNum,newPsi) raise NotImplementedError()
prn. apply (youz_pose) . ummar
### END SOLUTION
return your_ pose
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Hands-on learning with PyRosetta:
- Pose Basics 1. Google Drive-based

e Familiar to most students

Multimedia examples in PyRosetta Notebooks *  Nolocal machine setup necessary

2. Adaptable for class or independent learning

Schematic from Chapter 2.08: 3. Interactive exercises and multimedia
4. Easily expandable by adding more notebooks
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