Using Open Science Framework (OSF) and
GitHub to Promote Student Training and
Research Transparency
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Who we are

Data Services @ VT:

https://lib.vt.edu/research-teaching/data-

services.html

DataBridge:
https://www.databridge.dev/

BBL:
__________ https://bevanbrownlab.com

Dr. Anne M. Brown
ambrown7@vt.edu
@Biochem_Anne

- | Jonathan Briganti

jonbrig@vt.edu
@data_jonb
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| Brown Experiential Learning Lab N

Bevan & Brown Lab, DataBridge

We are a computational research lab that applies
computational, bio/cheminformatics, and data science
techniques to data-heavy projects and consults.[" =

« 30+ students
« Freshman — Senior
- Credit & wage options



/ Brown Experimental
Learning (BEL)

A collection of labs, research groups, and
dedicated students working to improve student
experiences, collaborale on research, and
integrate novel technologies into existing
workflows.

All students will:
» Submit weekly updates

« Create and present final presentation
« Create or update a final paper

Trained Students

« Undergraduate research projects
« Community collaborations
« Grant-driven projects

Bevan & Brown Lab

Introduction to Bicinformatics

» Introduction to the command line
« Data management
« Data ethics

lecular Visualization

» Foundations in Chimera and Blender

= Scientific communication
= Data visualization and dashboard

lecular Docking Track

« Molecular docking and protein-ligand
interactions
» Pharmacophore building

synthesis » Lipinski's Rule of Five
Sequence and Structure Modeling Molecular Dynamics
« Homology Modeling » Molecular d ics basics

« Sequence Alignments
« Structural Overlays

« GROMACS tutorial (Lysozyme in water)
« Analysis Techniques

DataBridge

( and Spr

« Introduction to data logic
« Excel & Google Sheets
» Tidy Data

f@u Engineering

AWS Cloud
Google App Scripls
. S

« Python
« JavaScript

Data Visualization

« Design and accessibility principles
» Tableau Deskiop
» R &R Studio

' ™
Code Fundamentals

« GitHub
» Introduction to programming
» Open Access Code

o S

Trained Students

» Undergraduate research projects
= Community collaborations
« Grant-driven projects
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What steps do students engage ' e

Determining
Problem

Curation

in research?

RN

Data Sharing & g
. Review & L
Preservation Monitoring

Understanding

« All of them!

. Data-... |
- Collector
Deployment _
0 Cleaner Preparation

O

Analyzer TN\

- Programmer

~ Visualizer o, —
valuation
- Steward
« Literature, communication

. o W ‘ UNIVERSITY LIBRARIES
Figure modified from DALM / VIRGINIA TECH

Technology
Planning




Preservation, Documentation, & Structure

With remote work, additional emphasis was needed on:

Maintaining a record of project version history
Documenting work completed and assighed
Compartmentalizing work tasks

Consistent data/code/file storage structure

By utilizing industry-standard tools, we could expose
students to these ideas and ensure work was
recorded and captured
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e Emphasis on —
creating knowledge (@) sevan & Brown Lab, Pubiic
and tools that can e i '
be used freely

Bevan & Brown Lab, Public |

e Encourages e
StUdentS to Create Welcome to Bevan & Brown Lab R

reusab[e’ realistic Molecular Modeling and Bioinformatics @

. Virginia Tech
tools, and solutions F\ MOLECULAR

MODELING

VIRGINIA TECH

e FAIR data practices
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+ New 9 @ View Wiki Version: | (Current) Carter Gottschalk: 2019-08-15 14:16:55+00:00 UTC v
- & Praject Wiki Pages
BECTIEEN  welcome to Bevan & Brown Lab Molecular Modeling and
[ Analysis Techniques B . f ; \/ L _|_ h g
[ Charmm Cgenff, Small Molecule lointor at‘ Cs @ l rgl Nia lec
[ Chimera Tutorials
[ Docking, Re-docking, and Cross Docking
[@ Essential VT ARC Commands (VT - only)
[3 External Tutorials
- mDDELInG
@ Homelogy Modeling and Validation
[ Membrane MD Simulation \/ | R G | N | f_\ T E C | |
[ Pka-Analyzer
O PymMOL
In this OSF, a series of tutorials is provided to get an idea of the language and programs that we commonly use in our lab. The more you work to learn the "how” and
[ QiGrace Guide ‘why" of the programs now, the easier it will be when you utilize them for your own research. Understand what the command does and how you can utilize it; do not
— just type it in and move forward withaut understanding. This will greatly benefit you in the future. You must complete all tutorials befare moving into your own
research; hawever, this does not mean you cannot begin searching the literature about your project and briefly learning mare while doing tutorials. These tutorials are
provided under the assumption that you are a member of Beavn & Brown lab and are using a lab computer and/or Virginia Tech resaurces, HOWEVER, these tutcrials
are easily adapted to your own environment provided you have downloaded the software and installed some source code as in the instructions provided by them for
your local environment. For example, most of these tutorials can be done remotely, on your personal computer, but will require download and installation, which is not
always described here. We are not responsible for your ahility to download other open-source programs. Fi
these programs will be run using Unix/Linux. With some small tweaking of syntax, you will be able to use an
Dr. Brown (ambrown7@vt.edu) or Jonathan Briganti (jonbrig@vt.edu) if you run into any issues or need assi: P n
Citation ~
Want to know even more about our research? Click on the Files button to see our usage files for GROMACS
how we do docking on that page, some helpful papers, as well as a demo page for our PPAR project. Like ho
own research projects and collaborations. Feel frae to ask us any questions, we want work tawards making APA # Customize
& Cus lize

Researching!

Brown, A. M., Briganti, |, Sharp, A., Kelly, C., Gottschalk, C., & King, K. M. K. (2020, September 2). Bevan & Brown
Lab, Public. Retrieved from osf.io/82n73

MLA
Brown, Anne M et al. "Bevan & Brown Lab, Public.” OSF, 2 Sept. 2020. Web.

Chicago
Brown, Anne M, Jonathan Briganti, Amanda Sharp, Conor Kelly, Carter Gottschalk, and Kelsie M K King. 2020.
“Bevan & Brown Lab, Public.” OSF. September 2. osf.io/82n73.

Get more citations



And it connects with GitHub!

Files

Click on a storage provider or drag and drop to upload

Name ~ v

& Bevan & Brown Lab, Public

= {3 OSF Storage (United States)
+ I Applications
+ I Class Materials
+ I Docking
+ B Homology Modeling
+ B Molecular Dynamics
+ I Research Images
+ I Research Projects
+ B Validation

+ I Wiki images

Modified ~ v

Q, Filter

€3

= Crossref & DataCite
Google Scholar

ORCID

aws

S —

GitHub

SR MENDELEY

zotero

22 Dropbox

w & Google Drive

https://www.cos.io/products/osf

VA2

UNIVERSITY LIBRARIES

VIRGINIA TECH.



Github

Code/data  repository system  for
students on programming-heavy projects

Facilitators maintained all ownership,
students could submit push requests that
were manually reviewed

Often was student’s first time

conceptualizing a project with multiple
active developers

https://github.com/databridgevt
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ions + kaggle data Fall 2020 #68
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Part 1: Introduce yourself to the repository

Please do the following to add your name to the "Teams" section of the README.md .
Follow the non-maintainer steps in: https:/jchendaniely.github.ioftraining_ds_rfhelp-fag.htmi#general-workflow
‘fou should see your changes when you go to the repository page under the "Teams*® section.

This task also serves as your understanding of Git and makes sure the settings on this repository are correct. So, please let me
know if you run into issues.

If you are having issues

Depending on when people clone the repository, when you try to push your changes you may be blocked for one of 2
reasons

1. Permissions (403 error): let me know your GH username so | can add you to this repository as a maintainer

2. Something about the remote having changes you don't have: if you keep reading the error message it's essentially telling
you that you'd need to pull first before push ing again.

= You may run into a merge conflict here depending on what lines were changed. Just let me know if you end up with

problems here

= The tl;dr is you need to open the README.md file and remove the ssssse= | =====, and <<<<< and clean up the entire file
50 you're happy with it. Then add, cosnit ,and push Bgain.

Part 2: Download the kaggle dataset
Tasks:

1. Make sure you have Pythen installed (anaconda or miniconda is preferred, otherwise you'll have to manage your own virtual
environment)

o If you haen't already done so, read about python (conda) virtual envirenments here:
https:/fdaniel.rbind.io/2020/02/29/python-environments-with-conda/
= Setup conda forge as the default repository:

# run this in your terminal (anaconda command prospt for windows)
conda config --add channels conda-forge
conda config —-set channel_priority strict

2. pull down the new updates from master. What you see on your computer should be what's displayed on GitHub

/ W’ | UNIVERSITY LIBRARIES



| Example: COVID-19 Dashboard NN
Live dashboard combining disparate datasets and functions “:;33

into a single page

Students have:

» Collaborated on
code via GitHub

. Used GitHub push & b
issues to alert group h y

- Focused on providing
“live” data as
efficiently as
possible

09/24/2020

Confirmed per 100,000 Active Deaths per 100,000
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Example: Chicago Elections Project

1920

https://github.com/databridgevt




rExample: pKanalyzer

pKanalyzer 2.1

: @ =M
Acetic Acid

Enter pK, values:

pkal
ey pka2
g

pka3

—
/ — 1

Graph pK, Values

lon Fraction

al

0.99501

0.99850

0.99885

0.99999

1.00000

|

Calculate Fractions

Select pH range to save:

[s{arl Iﬁnal

Save Data File &

Disable Gif

1.00000

https://databridgevt.github.io/pka-analyzer/

VA2
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Why does it all matter?

A =
B @ 2

=NA >
Central Resource Usefulness of Open! Research Data
They can show and reproducibility and
share! reuse

I’m not (as frequently) chasing students down for
data after they graduate

UR = hands-on, real world work
Train them to be the data stewards of the future

W’ UNIVERSITY LIBRARIES



Contact us!

Dr. Anne M. Brown
ambrown7@vt.edu

@Biochem_Anne

Jonathan Briganti

jonbrig@vt.edu
@data_jonb


mailto:ambrown7@vt.edu
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