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Session Outline

Lab Activity Institutional Context (<5 min)

Lab Learning Objectives and Overview (5 min)

Data Visualization Exercise (~30 min)



Hispanic-Serving Institution (HSI) & Asian American and Native American Pacific Islander-Serving 
Institution (AANAPISI)



• 1000-1200 undergraduate students 
(majors) per year
• Most are pre-health (medical, dental, PA)
• Upper Division lab courses (4th year)

• Microbiology, Biochemistry, Physiology, etc. 

UCI Biological Sciences Context



Where does this fit into AH Microbiology? 

• 35-45 BS in Nursing Science majors 
per year
– Allied Health Microbiology (2nd year)

• Lecture (2 x 80 minutes)
• Lab (1 x 3 hours)



Where does this fit into AH Microbiology? 

• 8 groups x 5-6 per group
• Week 4, Lecture 2: Structure 

& Function of Viruses
• Week 5 Lab: this lab!



Where does this fit into AH Microbiology? 
MINAH: 
Pathogens are continuously evolving
and virulence is not a static property. 
Understanding mechanisms that 
impact pathogen evolution (i.e.
vertical and horizontal genetic 
variation, mutations, recombination, 
etc.) is central to limiting pathogen 
evolution. 



Student Learning Objectives
Students will be able to work collaboratively to...

● define and create examples of different types of 
mutations

● interpret data about SARS-CoV-2 mutations across the 
genome and within individual genes

● use maps of mutations to predict information about 
parts of genes and proteins



Activity 
Overview



Activity 
Overview

• UPenn SARS-CoV-2 
variant database

• June 2020
• International data –

South African, China, 
Europe



Activity 
Overview

• Use R to plot variant 
data by: 
• Mutation type
• Genome position

• Class discussion



Assessment
• Students turn in pre-work which is checked 

for completion
– Screenshot of Posit Cloud account sign up + 

project set up
• Group Google worksheet

– 1 grade per group
– Rubric posted in workshop materials 



Basic Lesson Outline (pre-class)
• Register for Posit Cloud Account (5 minutes)
• Read/view background info (25 minutes)



Register for posit.cloud

Formerly 
RStudioCloud

(also Jupyter
notebooks –

Python)



Basic Lesson Outline (in class)

Introduction by instructor (15 minutes)
Group Discussion 1: Mutations Definitions and Examples  (15 minutes) 
Data Visualization 1: Whole SARS-CoV-2 Genome (15 minutes)
Group Discussion 2: Whole Genome Data ( 5 minutes) 
Data Visualization 2: Spike Protein (10 minutes)
Group Discussion 3: Spike Protein  (5 minutes)
Data visualization 3: Gene of Choice  (10 minutes)
Group Discussion 4: Students Share Out Gene of Choice Data (15 minutes)

Total: 1.5-2 hours
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Our Data
• UPenn SARS-CoV-2 variant database
• Mid-June 2020
• International data - primarily South African 

data with some Chinese and European data 



Demonstration: Whole Genome 
Variation Mapping



Demonstration (time permitting): 
Spike Variation Mapping

Introduction by instructor (15 minutes)
Group Discussion 1: Mutations Definitions and Examples  (15 minutes) 
Data Visualization 1: Whole SARS-CoV-2 Genome (15 minutes)
Group Discussion 2: Whole Genome Data ( 5 minutes) 
Data Visualization 2: Spike Protein (10 minutes)
Group Discussion 3: Spike Protein  (5 minutes)
Data visualization 3: Gene of Choice  (10 minutes)
Group Discussion 4: Students Share Out Gene of Choice Data (15 minutes)

Total: 1.5-2 hours



Super beginner
coding – must modify

existing code

Invites a range of 
possible answers

Consider 
structure/function 

relationships



Questions?

Mini Workshop Files: 
https://tinyurl.com/SARSinR

Please fill out an evaluation for 
these materials: 

https://tinyurl.com/Barry
MiniEval

https://tinyurl.com/SARSinR
https://tinyurl.com/BarryMiniEval

