Introduction to Genomics
in Natural Populations

Eve198
Week 1: January 7, 2025




Introductions

- Name

- Pronouns

- Year

- Major

- What drew you to this class?



Class outline

Week Date Topic

1 January 7th | Introduction to genomics, learning how to navigate FARM &
introduction to coding

2 January 14th | Bash/UNIX coding: working with files

3 January 21st | Bash/UNIX coding: working with files continued

4 January 28th | Mapping to a Genome, Calling Variants and Calculating Allele
Frequencies

9 February 4th | Intro to R: Introduction and Data Manipulation

6 February 11th | Intro to R: Plotting and Making Figures

7 February 18th | Population Structure

8 February 25th | Allele Frequencies and PCAs

9 March 4th Fst outliers

10 March 11th | Taking Bioinformatics beyond the class




Grading:

 Attend class
 Participate in group coding activity

« Submit individual canvas assignment
before the next class




Learning Objectives

* Use computing resources at UC Davis
* Write basic scripts in bash

* Perform genomic analyses modifying template scripts in R
*Describe the general bioinformatics pipeline
« Evaluate figures from published literature.




Why learn bioinformatics?

Data in Ecology and Genomics are getting bigger and bigger!

Students gain many transferable skills!
*Data science

Sp
* Personalized medicine . o
NGO agency scientist Spot the
] ] pattern,
 Research scientist treat

the cancer.

At Freenome, we’re connecting people with
next-generation blood tests for early cancer

detection powered by our multiomics platform.




Week 1 Objectives: E
I

» Take Pre-class assessment
* Introduction to genomics & shell computing
* Accessing terminal via Farm OnDemand

[ _earn how to use the command line interface to
move around in your file system



Pre-Class Assessment!




What is Genomics?
A Brief Guide to Genomlcs NHGRI FACT SHEETS

genome.gov

Base Pairs

Histones Nucleosomes

Chromosome

¥ Cell during prophase N l H National Human Genome
Research Institute




Genomics data is becoming more
accessible & cheaper!
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Pairing genetic data with
environmental/phenotypic data

Genotype

Seascape/Landscape

genomics
Ecological genomics

Environment Phenotype
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MIGRATION

A complex phenotype in salmon controlled by a
simple change in migratory timing

Neil F. Thompson™?¥, Eric C. Anderson?3**t, Anthony J. Clemento?>, Matthew A. Campbell>>?,
Devon E. Pearse®®, James W. Hearsey®, Andrew P. Kinziger®, John Carlos Garza'?3*+
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Pushed waves, trailing edges, and extreme events:
Eco-evolutionary dynamics of a geographic range shift in the
owl limpet, Lottia gigantea
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MOLECULAR ECOLOGY

ORIGINAL ARTICLE (& OpenAccess @ @ G @

Selection Over Small and Large Spatial Scales in the
Face of High Gene Flow

Camille Rumberger, Madison Armstrong B Martin Kim, Raquel Ponce, Josue Melendez,
Melissa DeBiasse, Serena Caplins, Rachael Bay

First published: 19 February 2025 | https://doi.org/10.1111/mec.17700
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How do we do it?

Research idea/question

\ 4

Design experiment

Lab experiment
Field collection scheme

Extract DNA/RNA

Download data

1

NEXT GENERATION
SEQUENCING )

AN INTRODUCTION
e -
=0 Mg My

https://www.youtube.com/watch?v=jFCD8Q6qSTM
&ab_channel=AppliedBiologicalMaterials-abm

Perform analyses

U

Present results at conference
Publish paper
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Shell Computing: Why is it useful?

* Accessibility of tools

» Automate repetitive tasks aka less boring!
* Makes your work less error prone

* Makes your work more reproducible




Let's navigate to

Farm
OnDemand now
and our course
website for the
rest of class!

https://pbs.twimg.com/media/Boy6GT11YAAsmfA.png:large

Built your
first
phylogeny!

Found scripts
that do what
you want to do!

Renamed and
moved all your
files around in

one Unix
command!
Start of new
discipline -
optimistic
output?
Can’t figure out
Discover how to use it
bioinfomatics

rm *

iy

Find Unix
tutorials

[ am
starting to

Find alternative get this!

method to rectify
previous oversights!

Think about
hunting down
creator of Excel

Forgot to include your
outgroup

I've found
something
interesting!

I have results!

Its an
artefact

My results confirm
the obvious

File 1000 path-help

tickets

Um how do I interpret this

The

Bioinformatic
learning curve



