Introduction to Data Science
for Biology

We Are Awash in Data

Mobility Trends
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ATGCTTAGTAATCCCTACTTTAAGTCCGITTTGTGGCTGATTGGCTTCGGAGGAATGGG
ATGCTTAGTAATCCTTACTTTAAATCCGTTTTGTGGCTGATTGGCTTCGGAGGAATGGG
ATGCTTAGTAATCCCTACTTTAAGTCCGTTTTGTGGCTGATTGGCTTCGGAGGAATGGG
ATGCTTAGTAATCCCTACTTTAAGTCCGTTTTGTGGCTGATTGGCTTCGGAGGAATGGG
ATGCTTAGTAATCCCTACTTTAAGTCCGTTTTGTGGCTGATTGGCTTCGGAGGAATGGG
ATGCTTAGTAATCCCTACTTTAAGTCCGITTTGTGGCTGATTGGCTTCGGAGGAATGGG

CTACGGCCTAATGGTGCTAACAGAGCCGAACGTCGACAAAATAGAGCGCATCAAAGCCT
CTACGGCCTAATGGTGCTAACCGAGCCGAACGTCGACAAAATAGAGCGCATCAAAGCCT
CTACGGCCTAATGGTGCTAACCGAGCCGAACGTCGACAAAATAGAGCGCATCAAAGCCT
CTACGGCCTAATGGTGCTAACCGAGCCGAACGTCGACAAAATAGAGCGCATCAAAGCCT
CTACGGCCTAATGGTGCTAACCGAGCCGAACGTCGACAAAATAGAGCGCATCAAAGCCT
CTACGGCCTAATGGTGCTAACCGAGCCGAACGTCGACAAAATAGAGCGCATCAAAGCCT

CCGTTTCAAGTACCAAACTGAGTGCGGATGAGCAGCGAAAGGCTCTGTTTATGAAGAAG
CCGTTTCAAGTACCAAACTGAGTGCGGATGAGCAGCGAAAGGCTCTGTTTATGAAGAAG
CCGTTTCAAGTACCAAACTGAGTGCGGATGAGCAGCGAAAGGCTCTGTTTATGAAGAAG
CCGTTTCAAGTACCAAACTGAGTGCGGATGAGCAGCGAAAGGCTCTGTTTATGAAGAAG
CCGTTTCAAGTACCAAACTGAGTGCGGATGAGCAGCGAAAGGC

CCGTTTCAAGTACCAAACTGAGTGCGGATGAGCAGCGAAAGGCTCTGTTTATGAAGAAG

CTGCAGGAGGCGTCCACCACCAGTGCCCCAATCTACAGGTCAGCGGCCGAGAAATAG
CTGCAGGAGGCGTCCACCACCAGTGC
CTGCAGGAGGCGTCCACCACCACTGC
CTGCAGGAGGCGTCCACCACCAGTGCCCCAATCTACAGGTCAGCGGCCGAGAAATAG
CTGCAGGAGGCGTCCACCACCAGTGC AATCTACAGGTCAGCGGCCGAGAAATAG
CTGCAGGAGGCGTCCACCACCAGTGCCCCAATCTACAGGTCAGCGGCCGAGAAATAG
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2 c TU7S0S  OTUSSZ2 OTUIeA OTUZ7EY OTUZI22 OTUISSE  OTUIES OTUIITS OTULISO OTUSIS G
33 TGGGATICGAGLCTGCGTTACTT < OTU259__OTU3367_OTUZ676  OTUZ18 OTUIS4  OTUIER OTUIZE OTUILG OTURZS ¢
St &
B8] marview Ready. Sum=0 -
Sequence
1.00-
Plot
X8x
075- X9h
X7c
—— X6x
X51
X3¢
X1

0.50 -

X2h
Abundance

500

1000
— 1500

0.25-

— 2000
— 2500
0.00-
' ' ’ \ :
0 2 4 6 8

A
AC

1/26/21

e 5
SRTACEERE, AT

RAGACT

AT
Afet

P Yelels

jele pyicion
G

AT N

A AT ECRARTE AR ERRE
CARCCTGIATGTCGATAC

TG G R BT ST

GTLET CERBEACCTCTALGLGE T

l
GEATACEGCOTRAACEERT
JALLCCOCTEARCLLOEALBA
CIETATGTCCATAL LA
ATACCG! (\‘\TQ“L&‘,‘T‘I“«I\AL‘ AGRA
A GAGCLAT CEBAACTY

GCGC GGTC

clusterDist_0.09




Wuantified Self

self knowledge through numbers
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Hailey Diana drank 4 oz of milk
Hailey Diana had a wet diaper (large)
Hailey Diana slept (11h44m)

Hailey Diana starts sleeping

Hailey Diana drank 6 oz of milk

Hailey Diana had a wet diaper (large)
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What do you want to

learn from data? Data is at the Center of Biology

* Go to https://datasetsearch.research.google.com/

* Find something cool

* Write a few sentences or sketch a picture of what you want to learn from it
* Tell your neighbor about it

* You will introduce each other’s “projects”

Learr genomic
Prior
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Repository model
Modeling

H e formatics
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https://datasetsearch.research.google.com/
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So, programming...

* Write a few sentences about your experience with programming or, if you
haven’t before, how programming makes you feel.

* Share with the four people in a breakout room

* Report back about common themes and impressions

What is

Data Science?

yoricife balance can be tough in today's work environment, bit Some igs

1. Data Scientist

e Work-Life Balance Rating: 4.2
e Salary: $114,808

e Number of Job Openings: 1,315

1. Data Scientist
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Introduction to Data Science

for Biology

Our Semester

2013

2013

2013

2013

2013

2013

2013

2013

2013

2013

Learn how to create efficient

understandable datasets for

biological research
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Learn common programming
language(s) associated with data
science

1/26/21
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ONE DOES NOT SIMPLY

%TE CODE INTO [R]

Build a vocabulary ot visualization
tools that enable students to see
what their data means

cut
10000 -
Fair

. Good

. Very Good
5000 - . Premium
Ideal
O -

I 1 1 I 1
0 5000 10000 15000 20000
price

count
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This is How | Know | Failed You

tidyverse

Develop an understanding of how
to manipulate data for the
purposes of seeing useful patterns

7ill BE FH

f
i

http://swcarpentry.github.io/r-novice-gapminder/

Components

lubridate

&+

readxl stringr

1/26/21
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TRIED LEARNING R

DIDN'T INSTALLDPLYR

eyciiciator.net

Transform

/ ggmap

~

Visualise \

Communicate

Understand how to unity data from
disparate sources to build a larger
picture of biological phenomena

25
20
o 15
10
5

-200 -100 0 100 200

Learn basic analytical tools tor
deriving statistical inference from

data

T USED 0 THINK, THEN I TOOK A | | SOUNDS LIKE THE
CORRELATION IMPUED STAnslrlcs CLASS. CLASS HELPED.
CAVSATION. Now I DON'T WEL, MAYBE

SRElE
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Determine Strategies for Communicating
Results of Data Explorations for Use by
Others

Movie explorer

@
Filter 200
Minimum number of reviews
on Rotien Tomatoes 20|
——— 20
Year released

1o 0

e —)
Minimum number of Oscar
wins (all categories)

e r———

Doliars at Box Office 180

(mitions)

0 - 160

—

Genre (a movie can have 140

multiple genres)
12

Al -

100
Py

X-axis variable

Tomaio Meter

This Class

Course Web Page

Biol 355/356: Intro to Data Science for Biology

Elisa assay of DNase

: Tuesday & :30-12:00, L y 12:30-3:30

Byrnes will 1:30-3in1SC 3130

http://biol355.github.io

"Text"book & Weekly Readings

OREILLY"

%

R for Data
Science

VISUALIZE, MODEL, TRANSFORM, TIDY, AND IMPORT DATA

Hadley Wickham &
Garrett Grolemund

http://r4ds.had.co.nz/

1/26/21
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Additional Resources

OREILLY

Fundamentals
of Data
Visualization

A Primer on Making Informative
and Compelling Figures

e

DATA CARPENTRY

BUILDING COMMUNITIES TEACHING UNIVERSAL DATA LITERACY

Claus O. Wilke

http://r4ds.had.co.nz/ http://www.datacarpentry.org/

Etherpad: How we will Lab
Communicate During Class

=E=E== 92C ®

1
°
o
"

» Coding!

plan yourexperiment and document

* TA: Michael Roy

* Guided examples and then challenge
problems

15
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, Slack for out of class interactions
Assignments :

* Weekly problem sets e
— Variable in scope!
— May involve elements of your final project

* Can be started in lab
— Will highlight concepts from that week

* Weird R errors?
* Questions?
* Something nerdy and funny?

R Cheat Sheet Midterm Final Project

Data Import : : CHEAT SHEET * Interactive presentation of data
bt~ Data types -
— Can be from your own work

— See examples at
https://biol355.github.io/projects_2020.html

Save Data

+ Data mashups encouraged!
— Bring together multiple public sources of data

* Proposals due in three weeks
— What data will you be using?
— What question do you want to answer?

el

Studio o . = e it -
See htos.//rstudio.com/resources/cheatsheets/ and hitos://rstudio.comy/resources/cheatsheets/how:-to-contribute-a-cheatsheet/

16


https://rstudio.com/resources/cheatsheets/
https://rstudio.com/resources/cheatsheets/how-to-contribute-a-cheatsheet/

Next Time: Data Collection,
Entry, and How to Make Your
Data Usable

(and have future you avoid
wanting to kill now you)

(And listen to the Not So Standard Deviations Podcast)

Friday: Lab — what does a data
collection process look like?

1/26/21
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