Intro to R for biologists

Learning R basics for the analysis
and visualization of biological
datasets

Brandon Ely, Doctoral Candidate
PhD program in Biology (Molecular, Cellular, Developmental)

CUNY Graduate Center

*Adapted from Dr. Weigang Qiu’s “R Tutorials for biologists”



Agenda

Week 1:
e Intro to R (syntax and basics)

Week 2:
e Data transformation
e Statistical testing

Week 3:
e Data visualization



What is R and R Studio?

R is a programming language built by staticians and widely used in
many areas of biology

e Data transformation/computation

e Statistical analyses

e Visualization

R studio is just a user interface that makes R easier to use



# wide to long
df <- df %% select(-6)
df_long <- pivot_longer(df, cols = c(3:6), names_to = 'variable', values_to = 'values')

# plot line of means
df_long %% filter(variable "lrg_comp') %%
ggplot(aes(x = threshold, y = values, color = selection, group = selection)) +
geom_line(stat = "summary", fun = mean, size = 1.2) +
geom_point(stat = "summary”, fun = mean, size = 2) +
facet_wrap(~ variable, scales = "free_y”, ncol = 1) +
theme_bw() +
labs(title = 'network analysis', subtitle = 'recombination rate = 0.01')

#gasave( 'network_analysis_line_means. jpeg", width = 8, height = 10)
thresh_set <- ¢(0.05, 0.2, 0.35, 0.5)

# box plots
df_long %% filter(selection != 'hybrid_adaptive’,
variable == "modul’,
threshold %in% thresh_set) %>%
ggplot(aes(x = factor(threshold), y = values, fill = selection)) +
geom_boxplot(outlier.shape = NA, alpha = 0.7, position = positiol
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The following object is masked from ‘package:base’ :
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source("sim_analysis_functions.R")

# upload data
setwd(" /Users/brandonely/Desktop/bb_strain_model_dev/evo_sim/results_tables/")
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R data types

Data types are determined by the type of value you have and
dictate how it can be used and stored

Types:
e Character (text, strings)
e Numeric (real numbers; integers and decimals)
e Integer (whole numbers)
e Logical (boolean values; TRUE or FALSE)



Basic R syntax - characters

& £ Q /-l B =®Run | % 1 [l | [ #Source v| =

# print characters by using single or double quotes

1

2

3 'My name is Brandon'
4

Console Terminal © Background Jobs -

‘R ~ R4.5.1 - /cloud/project/
> "My name is Brandon'

[1] "My name is Brandon"

>




Basic R syntax - numeric
Q /- & o 1> JL | [ PSource -| =

# when printing numbers, you do not need to use quotes*
1

# you can also print the output of basic math operations
1+1

1-1
e*s

4/8
214)

Console  Terminal -  Background Jobs -

(R ~ R4.5.1 - /cloud/project/

> # when printing numbers, you do not need to use quotes*
>4

[1]1

> # you can also print the output of basic math operations
> 1+1

[1] 2

>1-1

[1] o

> 2%5

[1] 10

> 4/8

[1] @.5

> 2/4

[1] 16

2 1




R variables and data structures

Variables are objects (sometimes referred to as data containers)
that store information

You create a variable/object by defining it with
You reference a variable calling it in your script (case sensitivel!l!)

Types of R Data structures:

Vectors (list of values of same data type)

Lists (list of values or objects of mixed types)
Matrices (2D dataset of columns and rows)

Arrays (same as matrice but with more than 2 dim)
Data Frames (data values displayed in a table format)



R variables and data structures

@7 basic_R_use.R* @ Untitled1 - = Environment History Connections Tutorial

&) Al QA L $Source v| = @ [ 7 ImportDataset v | ) 584 MiB v  §
- a0 & R -~ 7} Global Environment ~

14 # defining a variable

15 number <- 10 Data

16 squared <- number/2 © TestScores 3 obs. of 2 variables
17 doubled <- number*2 Values

18 MyName <- 'Brandon' " "

19 DOB <- '09/27" e 0orse

20 siblings <- c('Sean', 'Carissa', 'Jenna') doubled 20
21 MyVec <- 1:10 MyName "Brandon"

22 MyVec2 <- ¢(1,3,5,7,9,9) MySiblings chr [1:3] "Sean" "Carissa" "Jenna"
23 MyVec int [1:10] 1234567 8 9 10

;;- TestScores <- data.frame(student = siblings, score = c(87, 100, 92)) MyVec2 num [1:6] 135799

26

27 siblings chr [1:3] "Sean" "Carissa" "Jenna"
28 squared 100

29

number 10

20

-~

student
1 Sean
2 Carissa

3 Jenna




R Functions

Functions can perform a series of operations or tasks with given
input

Inputs of functions are referred to as arguments

Syntax:
NameOfFunction(argl, arg2,...)

Functions make code more readable, and make performing more
complex operations easier to execute!

How do | know how to use the function?!?
In your script, execute: ?function OR help(function)



Let's practice together!

1. Create a character string of your name and define it as a variable in
your environment called MyName

a. Use to output MyName
b. Use to output “My name is MyName”

2. Use the function to output the 3rd and 4th letters in
MyName

3. Create a vector with the names of all members of your cohort.
Define this variable in your environment as “roster”

4. Check to see if any of the names in roster have consecutive letters

“ic” in them using the function

Use the function to randomly select 3 names from roster

Repeat tasks 4-5 together

o O



Independent practice

1. Create a character vector for the 4 DNA nucleotides, store as a variable in your
environment

2. Use on your vector to create a DNA sequence of length 200 and store as a
variable in your environment
*Run this line of code next to combine items in your vector to a single string. Just
substitute “x” in the code with your DNA sequence name:

3. Find outif your DNA has any start codons (ATG) using
*if output is false, repeat task 2*

4. Find all locations of start codons using
5. Use to confirm coordinates are actually "ATG"

6. Calculate nucleotide % composition using function



