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A little introduction to R COBIOLAWEB

call:
Im(formula = y ~ ., data = data)

Residuals:
Min 1Q Mediay
-8.7859 -2.0085 0.0 v, /121 .

Coefficients

Estimat
(Intercept) 1.3831

i ;
X2 1.61055 L]
3 0.44947 B
groupB 1.87978 0.T5% akd
Signif. codes: 0 ‘***’ 0.001 ‘¥ 0.1
Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
tatistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

—— R is an open source programming language

It was designed for statistical computing, data analysis and
graphic display

g
—o |t works in all operating system ' A =

. Itis widely used in academic research
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als:
Min 1Q Medig
-8.7859 -2.0085 0.0

Coefficients:

What can we do

Estimat
(Intercept) 1.3831
x1 5.29776
x2 1.61055 u
X3 0.44947 WI
n

groupB 1.87978

Signif. codes: 0 ‘***’ 0.

Residual standard error: 2.817 on 995 degrees of ee
Multiple R-squared: 0.7882, Adjusted R-square
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-

Analytics Graphics and visualisation

_ _ Static graphics
Basic mathematics

Cartography

Statistical tests
Big data analysis

Statistical modeling

Machine learning
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call:
Im(formula = y ~ ., data = data)
Residuals:

Min 1Q Medig

9.7121

Coefficients:

Estimat
console
x1 5.29776
X2 1.61055
X3 0.44947
groupB 1.87978 0.

Signif. codes: 0 *

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

O ® ® ConsoleR

R is used through a command
Iine COﬂSOle R version 4.2.0 (2022-04-22) -- "Vigorous Calisthenics"

Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl7.0 (64-bit)

R est un logiciel libre livré sans AUCUNE GARANTIE.
Vous pouvez le redistribuer sous certaines conditions.
Tapez 'license()' ou 'licence()' pour plus de détails.

R est un projet collaboratif avec de nombreux contributeurs.
Tapez 'contributors()' pour plus d'information et

'citation()' pour la fagon de le citer dans les publications.
Tapez 'demo()' pour des démonstrations, 'help()' pour 1'aide
en ligne ou 'help.start()' pour obtenir 1'aide au format HTML.
Tapez 'q()' pour quitter R.

[R.app GUI 1.78 (8075) x86_64-apple-darwinl7.@]

[Espace de Travail restauré depuis /Users/clemonnie/.RData]
[Historique recherché depuis /Users/clemonnie/.Rapp.history]

> |
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call:
Im(formula = y ~ ., data = data)
Residuals:

Min 1Q Medig

9.7121

Coefficients:
Estimat
(Intercept) 1.3831

R console

x1 5.29776
X2 1.61055
X3 0.44947
groupB 1.87978

Signif. codes: 0 *

’ 0.001 ‘¥ L7011

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

O ® ® ConsoleR

R is used through a command
line console

v

head(microscopy_table)

Kingdom Phylum Class Order Family Genus
1 Chromista Bacillariophyta Mediophyceae Stephanodiscales Stephanodiscaceae  Pantocsekiella
2 Chromista Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas
. . 3 Chromista Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas
S et tO th e WO rkl n g d I re Cto ry 4 Chromista Cryptophyta Cryptophyceae Pyrenomonadales Geminigeraceae Plagioselmis
5 Chromista Cryptophyta Cryptophyceae Pyrenomonadales Geminigeraceae Plagioselmis
d d . " /D k /R I d . /" 6 Chromista Haptophyta Coccolithophyceae Prymnesiales Chrysochromulinaceae Chrysochromulina
- o~ Genus_species  AIGO121 AIGO221 AIGO321  AIG@421 AIGO521 AIGO621
> Setw ( ir €s top - ntr‘o UCtlon ) 1 Pantocsekiella costei 55.919046 83.2014609 99.4668683 96.466437 27.7123437 32.3889979
2 Cryptomonas marssonii 3.263544 1.5293829 0.0000000 1.348493 0.0000000 0.0000000
3 Cryptomonas sp. 11.282910 ©0.0000000 0.0000000 ©.000000 0.0000000 1.0251295
4 Plagioselmis lacustris 4.351567 10.1963147 0.0000000 0.000000 ©.81764386 0.0000000
Load a table 5 Plagioselmis nannoplanctica 16.951986 3.1046142 0.4077566 2.012803 0.5491786 2.3368610
6 Chrysochromulina parva 1.058072 0.1803064 0.0000000 0.000000 ©.0000000 ©.1573093

AIGO821 ANNO121 ANNO221 ANN@321 ANN@421 ANN@S521 ANNO621 ANNO721 ANN@921
; _ "M " = —n.en 1 4.4191036 31.6921294 6.4354774 32.70982235 21.15961 46.5499520 74.2234603 62.2146306 61.24741155
> Microscopy_table <- read.table("Microscopy_table.csv", header=T, sep=";") 2 0.0000000 ©0.0000000 ©.0000000 0.00000000 0.00000 0.0000000 0.0000000 0.0000000 ©.00000000
3 5.9443496 8.4324278 4.9466674 0.00000000 ©.00000 ©0.0000000 0.0000000 ©.0000000 1.12090981
4 0.3275147 7.5884667 42.6079907 40.72716259 25.09137 12.9374044 ©.0000000 0.0000000 ©.00000000
5 4.6195221 5.8249582 12.2160013 8.89025919 12.80810 6.7198675 2.3360331 4.0361877 2.26483450
. . 6 0.3257769 ©0.1916999 0.4217108 ©.07502195 0.00000 0.1143892 0.3294831 0.0933966 0.02866721
V|Sua||ze the table ANN1021  ANN1121 ANN1221  ANN1321 ANN1421  ANNIS21 BOU@121  BOU@221  BOU@321
1 15.6362827 47.8154540 31.351337 7.3038855 2.5921694 0.8209985 22.026309 8.248998 31.5712942
2 0.0000000 0.8207637 ©.000000 0.0000000 0.0000000 0.0000000 ©.000000 ©.000000 0.0000000
. 3 0.0000000 2.8375975 2.269356 12.4102870 4.3585637 4.4174575 16.692196 2.774031 ©.8893837
> head(mlcr‘oscopy_table) 4 0.6065054 0.7295987 0.000000 ©.7977294 0.6724008 0.7572070 14.163176 29.956698 6.1742791
5 2.4441766 1.8131457 1.254102 12.4305409 5.7355972 2.9243484 10.291099 19.042706 3.8705246
6 ©.1206577 0.2661004 0.174119 2.2217901 0.5127723 0.1506382 1.109969 1.170627 ©.1819710
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integrated development environment (IDE

RStudio
& | A Gotofile/function EE - Addins - £ Project: (None) ~

R Untitled1 Environment  History ~ Connections  Tutorial

- A B WsourceonSave @ O B Run 4+ 3 Esource - & M B ImportDataset - € 246 MiB - & =st- [ C -
R - | ® Global Environment ~ Q

etw r="~. R ctio
setwd(dir - ctio Environment is empty

microscopy_table read.table("M y_table v header=T, sep:

R Environment
R Scripts + tables

12:1 # An introduction to R R Script
Files Plots Packages Help Viewer Presentation

Console | Terminal Background Jobs
% + New Folder | 4] New Blank File ~ Delete [Ey Rename = ¥ More ~

@ R4.2.0 - ~/Desktop/R_Introduction/ =
Home > Desktop > R_Introduction

R version 4.2.0 (2022-04-22) -- "Vigorous Calisthenics" Size Modified

Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl7.@ (64-bit) Micro ble. 35 KB Apr 13, 2 , 4:49 PM

R est un logiciel libre livré sans AUCUNE GARANTIE.
Vous pouvez le redistribuer sous certaines conditions.

Tapez 'license()' ou 'licence()' pour plus de détails. R CO n SO I e

R est un projet collaboratif avec de nombreux contributeurs.
Tapez 'contributors()' pour plus d'information et
"citation()' pour la facon de le citer dans 1 publications.

L]
Tapez 'demo()' pour des démonstrations, 'help()' pour 1'aide
en ligne ou 'help.start()' pour obtenir 1'aide au format HTML.

Tapez 'q()' pour quitter R.

[Workspace loaded from ~/Desktop/Observatoire/Resultats/MetaG_Megahit/MAGs_Analysis/.RData]
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)
‘ StUd IO Isan integrated development environment (IDE

RStudio
& A Gotofile/function & - Addins - K3 Project: (None) ~
Untitled1 8 microscopy_table Environment  History  Connections  Tutorial
AM YFilter | Cols: €< 1-50 >» & = [ ImportDataset - € 547 MiB - | & =list - C -
Kingdom * Phylum * Class * Order < Family * Genus ¥ Genus_species AIG0121 R - | B, Global Environment ~ Q
Chromista  Bacillariophyta Mediophyceae Stephanodiscales Stephanodiscaceae Pantocsekiella Pantocsekiella costei 55.91904 Data
Chromista  Cryptophyta  Cryptophyceae Cryptomonadales  Cryptomonadaceae Cryptomonas Cryptomonas marssonii 3.26354 ®@microscopy_table 120 obs. of 62 variables
Chromista Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas Cryptomonas sp 11.28291

Chromista  Cryptophyta  Cryptophyceae Pyrenomonadales  Geminigeraceae Plagioselmis Plagioselmis lacustris 4.35156

Chromista  Cryptophyta  Cryptophyceae Pyren ada Geminigeraceae ag Plagioselmis nannoplanctica 16.95198
Chromista  Haptophyta  Coccolithophyceae Prymnesiales Chrysochromulinaceae Chrysochromulina  Chrysochromulina parva 1.05807
Chromista  Ochrophyta  Chrysophyceae Chromulinales Chromulinaceae Ochromonas Ochromonas sp 0.35946
Chromista  Ochrophyta  Chrysophyceae Chromulinales Dinobryaceae Kephyrion Kephyrion sp 0.86322
Eubacteria  Cyanobacteria Cyanophyceae Synechococcales Merismopediaceae Aphanocapsa Aphanocapsa delicatissima 0.28764
Eubacteria  Cyanobacteria Cyanophyceae Synechococcales Merismopediaceae Synechocystis Synechocystis parvula 0.02504
Plantae Chlorophyta  Trebouxiophyceae Chiorellales Chlorellaceae Chiorella Chlorella vulgaris 0.10388
Plantae Chlorophyta  Trebouxiophyceae Chiorellales Oocystaceae Oocystis Oocystis rhomboidea 0.33666
13 Plantae Chlorophyta  Trebouxiophyceae Prasiolales Stichococcaceae Stichococcus Stichococcus bacillaris 0.38750
14 Plantae Chlorophyta  Trebouxiophyceae Trebouxiales Botryococcaceae Botryococcus Botryococcus braunii 4.80943

18 Chramicra Racillarinnhuta  Rarillarinnhuraza Tahallarialac Tahallariacasa Actarinnalla Actarinnalla farmnca n nnnnn

Showing 1 to 14 of 120 entries, 62 total columns
Files Plots Packages Help Viewer Presentation

Console  Terminal Background Jobs
8 New Folder  J] New Blank File ~ = %Jj Delete [y Rename ¥ More ~

© R4.2.0 - ~/Desktop/R_Introduction/ = Vs
Set working directory
~/Desktop/R_Introductio
table -
py_table <- read.table("Microscopy_table.csv", head T Rhistory 30.4 KB Jul 18, 2023, 11:33 AM
> View(microscopy_tabl
iew(microscopy_table) ® [ Vicroscopy_table.csv 35 KB Apr 13, 2023, 4:49 PM

B A Home > Desktop > R_Introduction
Name size Modified
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call:
Im(formula = y ~ ., data = data)

Residuals:
Min 1Q Medig
-8.7859 -2.0085 0.0 v, /121

Coefficients:

Estimat Error
(Intercept) 1.3831
e anguage
X2 1.61055
x3 0.44947
groupB 1.87978 0.T5% %
Signif. codes: 0 ‘***’ 0.001 ‘¥ 0.1 °¢ 1

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

Command line example

> ASV_table <- read.table("ASV_table.txt", header=T, row.names=1, sep="\t")
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call:
Im(formula = y ~ ., data = data)

Residuals:
Min 1Q Medig
-8.7859 -2.0085 0.0¢ v, /121

Coefficients:

Estimat
(Intercept) 1.3831
e T anguage
X2 1.61055
X3 0.44947
groupB 1.87978
Signif. codes: 0 ‘***’ 0. .1 1

0
Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-1

> ASV_table <- read.table("ASV_table.txt", header=T, row.names=1, sep="\t")

N ~. | -

function arguments

A function() is made to
perform a specific task.

It might works with
arguments
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call:
Im(formula = y ~ ., data = data)

Residuals:
Min 1Q Medig
-8.7859 -2.0085 0.0 v, /121

Coefficients

Estimat
(Intercept) 1.3831

R R Lan guage

0.44947

groupB 1.87978 0.T5% %

Signif. codes: 0 ‘***’ 0.001 ‘¥ 0.1 ¢ 1
Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.78
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

> ASV_table <- read.table("ASV_table.txt", header=T, row.names=1, sep="\t")

\ N ~ | 7

variable function arguments

A variable in R is the memory A function() is made to
allocated to the stockage of a perform a specific task.
specific object

P It might works with
It is assigned to an object arguments
using either & or
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call:
Im(formula = y ~ ., data = data)
Residuals:

Min 1Q Medig

-8.7859 -2.0085 0.0

Coefficients:
Estimat
(Intercept) 1.3831
x1 5.29776
X2 1.61055
X3 0.44947
groupB 1.87978 0. 58

R Language

Signif. codes: 0 ‘***’ 0.001 ‘* 1

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

Different type of objects in R

Vector Matrix Data frame

ANNO121 ~ ANNO221 ~ Month * Date ~ day ~
"Monday" "Tuesday" 3317 3583 ANNO121 January 19/01/21 19
"Wednesday" "Thursday" 1040 359 ANNO0221 February  09/02/21 40

]

"Friday" "Saturday' 0 ) ANN0321 March 09/03/21 68

"Sunday" ANNO0421 April 01/04/21 91

ANNO521 April 15/04/21
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call:

Im(formula = y ~ ., data = data)
Residuals:
Min 1Q Medig

-8.7859 -2.0085 0.0

Coefficients:

Estimat
(Intercept) 1.3831
x1 5.29776

X2 1.61055
X3 0.44947
groupB 1.87978

Signif. codes: 0 ‘***’ 0.

2001 0

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873

F-statistic: 925.6 on 4 and 995 DF

p-value: < 2.2e-16

1

O

R Language

Different type of objects in R

Vector

List

Matrix

Vector
Matrix
Data frame
Array

Data frame

Source: Rin Action, p.23

OLAWEB
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Coefficients:

Estimat
(Intercept) 1.3831
e L anguage
X2 1.61055
X3 0.44947

groupB 1.87978

Signif. codes: 0 ‘***’ 0,001 ‘¥ L2001 1

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

Different classes of objects in R

« word » « 4.356 » «4 »or«4L »

« 01/10/2023» «TRUE» «FALSE»

Get the class of the object A Change A to a specific class

[ class(A) ] as.numeric(A)
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call:

Im(formula = y ~ ., data = data)
Residuals:
Min 1Q Medig

COBIOLAWEB

-8.7859 -2.0085 0.0

Coefficients:

Estimat
(Intercept) 1.3831
x1 5.29776
X2 1.61055
X3 0.44947

groupB 1.87978

Signif. codes: 0 ‘***’ 0,001 ‘¥ L7011

R Language

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

Create objects

Vector Data frame

vecT <-c(«», «», «») ]

df <- data.frame(col1, col2) ]

Vector
Matrix
Data frame
Array

List

[ list1 <- list(vec1, df)
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call:
Im(formula = y ~ ., data = data)

Residuals:

1Q Medig
-8.7859 -2.0085 0.0

effi
Estimat
(Interce pt) 1.3831
x1 5.29776
X2 1.61055
X3 0.44947

groupB 1.87978 0.1

Signif. codes: 0 ‘***’ 0.001 ‘*

Residual standard error: 2.817 on 995 degrees of freedom
i

Multiple R-squared: 0.7882, Adjusted R-square
F-statistic: 925.6 on 4 and 995 DF, p-value: <

Vector

Vec1[2]

Vec1[c(1,3)]

C{OBIOLAWEB

R Language

Manipulate objects using « [ ] »

Data frame

dff , c(2,3)]
/

rows column

df$col1

Vector
. Matrix
List Data frame

Array

list1[[2][ ,c(1:10)]
/ N

Object number Inside object
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call:

Im(formula = y ~

Residuals:

., data = data)

eda/_\
-8.7859 -2.0085 0.0 0. /121

Min

1Q

Coefficients:

Estimat

M
v

O

R Language

Basic operations and functions

(Intercept) 1.3831
x1 5.29776
X2 1.61055
X3 0.44947
groupB 1.87978 0.T5%
;;;mif. codes: 0 ‘***’ (0.001 *‘* 0.1 1
Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16
Different operators
+ Addition
* Multiplication & More than
/ Division < Less than
= Soustraction >= More or equa|
I= Not equal to
& And
| Or
! Not %in% in

To do a specific mathematical or logical operation

Different functions

subset()
sort()
order()
factor()
str()
print()
plot()
merge()
na.omit()

To do a specific task

JLAWEB
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call:
Im(formula = y ~ ., data = data)

Residuals:

O

Min 1Q Medig
-8.7859 -2.0085 0.0

Coefficients:
Estimat
(Intercept) 1.3831
x1 5.29776
X2 1.61055
X3 0.44947 o
groupB 1.87978 0.T5% S

R Language

Signif. codes: 0 ‘***’ 0.001 ‘* 1 2011

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

Basic operations and functions

Multiply one matrix by one column of a data frame

col3

col1 col2 col3 col1 col2

matrix ' df
X |

new_matrix <- matrix * df$col3

JLAWEB
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COBIOLAWEB

als:
Min 1Q Medig
-8.7859 -2.0085 0.0

Coefficients:
Estimat
(Intercept) 1.3831
x1 5.29776
X2 1.61055
X3 0.44947
groupB 1.87978 0.

Signif. codes: 0 ‘***’ 0.001 ‘*

R Language

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: .7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

mroa o

Basic operations and functions

Keep only rows that are in category « a »

col1 col2 col3
a

col1 col2 col3
a

< a
a

df subset

vjojlo|T|D

df

df subset <- subset(df, col2 == « a »)
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all:
m(formula = y ~ ., data = data)

esiduals:
Min 1Q Medig
-8.7859 -2.0085 0.0 . /121

Coefficients:

o =N

Estimat Error
(Intercept) 1.3831
g T ackages
X2 1.61055 il
X3 0.44947 i

groupB 1.87978 0. 58

Signif. codes: 0 ‘***’ 0.001 ‘¥

0
Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-1

Combination of different functions for a specific purpose

Most of the time they are But sometimes (particularly if they are
available in CRAN recent) you can directly install them
from Bioconductor or Github
—_—

<L
o

O

The Comprehensive R
Archive Network

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS
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call:
Im(formula = y ~ ., data = data)

Residuals:
Min 1Q Medig
-8.7859 -2.0085 0.0 v, /121

Coefficients:
Estimat

(Intercept) 1.3831

x1 5.29776

X2 1.61055

X3 0.44947

groupB 1.87978 0.T5%

Signif. codes: 0 ‘***’ 0,001 ‘¥ 1 2011

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

O

R Packages

Community ecology : vegan package / ade4 package

(0)¢) ©
Test hypothesis ; ° o
g —/
. . . ©)
Multivariate analysis o .
(@

Constrained analysis

Composant analysis, PCA

NMDS 1

o O
o ©
PC2
@) o ©
O O
o O
O
O
O
O
Stress = 0.03

% Similarity
50 100
O
‘ ii
\
[ —
—]
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A little introduction to R COBIOLAWEB

call:
Im(formula = y ~ ., data = data)
Residuals:

Min 1Q Medig

Coefficients:

Estimat
(Intercept) 1.3831
e L ackages
X2 1.61055
X3 0.44947
groupB 1.87978

Signif. codes: 0 * .01 1

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

Graphic display : ggplot2




A little introduction to R

call:
Im(formula = y ~ ., data = data)
Residuals:

Min 1Q Medig

Coefficients:
Estimat
(Intercept) 1.3831

x1 5.29776
X2 1.61055
X3 0.44947
groupB 1.87978

Signif. codes: 0

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882,
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

Data manipulation : Dplyr

Data Transformation with dplyr : : cHEAT SHEET

dplyr functions work with pipes and expect tidy data. In tidy data:

A & *—> e
II,‘ - O pipes

X %>% f(y)
becomes f(x,y)

Each variableisin Each observation, or
its own column case, isin its own row

Summarise Cases

These apply summary functions to columns to create a new
table of summary statistics. Summary functions take vectors as
input and return one value (see back).

summary function
summarise(.data, ...)

Compute table of summaries.
summarise(mtcars, avg = mean(mpg))

count(x, ..., wt = NULL, sort = FALSE)

EEE_ N Count number of rows in each group defined
o by the variables in ... Also tally().
countfiris, Species)

VARIATIONS

L7011

Adjusted R-squared: 0.7873

COBIOLAWEB

R Packages

Manipulate Cases

EXTRACT CASES
Row functions return a subset of rows as a new table.

B filter(.data, ...) Extract rows that meet logical
criteria. filter(iris, Sepal.Length > 7)
mmm |, mmm  distinct(.data, ..., .keep_all = FALSE) Remove
i rows with duplicate values.
R distinct(iris, Species)
ooo

sample_frac(tbl, size = 1, replace = FALSE,

EEE _, EEN weight = NULL, .env = parent.frame()) Randomly
select fraction of rows.

sample_frac(iris, 0.5, replace = TRUE)

sample_n(tbl, size, replace = FALSE, weight =
NULL, .env = parent.frame()) Randomly select
size rows. sample_n(iris, 10, replace = TRUE)

slice(.data, ...) Select rows by position.
mum _, mmm  slice(iris, 10:15)

top_n(x, n, wt) Select and order top n entries (by
group if grouped data). top_nfiris, 5, Sepal Width)

Manipulate Variables

EXTRACT VARIABLES
Column functions return a set of columns as a new vector or table.

[mmin| pull(.data, var =-1) Extract column values as
-> a vector. Choose by name or index.
pull(iris, Sepal.Length)

EEE BN select(.data, ...)
- Extract columns as a table. Also select_if().
select(iris, Sepal.Length, Species)

Use these helpers with select (),
e.g. select(iris, starts_with("Sepal"))

contains(match)  num_range(prefix, range) :, e.g. mpgicyl
ends_with(match) one_of{...) -, e.g, -Species
matches(match)  starts_with(match)

MAKE NEW VARIABLES

These apply vectorized functions to columns. Vectorized funs take
vectors as input and return vectors of the same length as output
(see back).

vectorized function



A little introduction to R

call:
Im(formula = y ~ ., data = data)
Residuals:

Min 1Q Medig

COBIOLAWEB

Coefficients:
Estimat

(Intercept) 1.3831

e ] ackages
X2 1.61055

X3 0.44947

groupB 1.87978 0.

Signif. codes: 0 ’ 0.001 ‘¥ 1= L7011

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

A package for metabarcoding data analysis : phyloseq

ape Biostrings
package package
read.tree DNAStringSet

read.nexus RNAStringSet
read_tree AAStringSet

matrix data.frame matrix

otu_table as sample_data as tax_table

OTU Abundance
otu_table

Sample Variables
sample_data

Taxonomy Table
taxonomyTable

Phylogenetic Tree Reference Seq.

XStringSet

otu_table Accessors: Processors:
- get_taxa filter taxa
get_samples merge_phyloseq
get_variable merge_samples
_ nsamples merge_taxa
Experiment Data ntaxa prune:samples
constructor: phyloseq rank_names prune_taxa
k phyloseq otu_table, sample_names subset_taxa
sam_data, sample_sums subset_samples
> tax_table, ¥ |sample_variables tip_glom
import phy_tree taxa_names tax_glom
refseq taxa_sums
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call:
Im(formula = y ~ ., data = data)

Residuals:
Min 1Q Mediay
-8.7859 -2.0085 0.0 v, /121 .

Coefficients

Estimat

(Intercept) 1.3831

x1 5.29776
X2 1.61055

3 0.44947 B
groupB 1.87978 0.T5% akd
Signif. codes: 0 ‘***’ 0.001 ‘¥ 0.1 1
Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.78

tatistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16

Learning how to code in R language could be the subject of
an entire workshop

It takes time to understand how the R function works, how to
have the good code that will do what we want...

An important reflex : search for help
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call:
Im(formula = y ~ ., data = data)
Residuals:

Min 1Q

-8.7859 -2.0085

Coefficients:

Estimat
(Intercept) 1.3831
x1 5.29776 e
X2 1.61055
X3 0.44947
groupB 1.87978 0. T5%

Signif. codes: 0 ' 0.001 1

Residual standard error: 2.817 on 995 degrees of freedom
Multiple R-squared: 0.7882, Adjusted R-squared: 0.7873
F-statistic: 925.6 on 4 and 995 DF, p-value: < 2.2e-16
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Ecological Diversity Indices

Description

Shannon, Simpson, and Fisher diversity indices and species richness.
Usage

diversity(x, index , groups, equalize.groups
MARGIN , base exp (

simpson.unb(x, inverse

fisher.alpha(x, MARGIN

specnumber (x, groups, MARGI

Botryoc braunii

a.

Files  Plots Packages Help Viewer Presentation

48 New Folder New Blank File - | %Jj Delete [y Rename | ¥ More ~

p > R_Introduction
size Modified

Arguments

Community data, a matrix-like object or a vector.

Diversity index, one of "shannon", "simpson" or "invsimpson".




A little introduction to R

call:
Im(formula =y ~ .,

Residuals:

Min 1Q Medig
-8.7859 -2.0085 0.0 y
Coefficients:

Estimat
(Intercept) 1.3831
x1 5.29776
X2 1.61055
x3 0.44947
groupB 1.87978 0. 58
Signif. codes: 0 * 0.001

Residual standard error:
Multiple R-squared: 0.7882,
F-statistic: 925.6 on 4 and 995

JLAWEB

data = data)

9.7121

R Help

1 L7011

2.817 on 995 degrees of freedom

Adjusted R-squared: 0.7873
DF, p-value: < 2.2e-16

Any question has an answer on internet !!

Official documentation of
Vegan package

Vegan: ecological diversity

Jari Oksanen

processed with vegan 2.6-4 in R version 4.2.1 (2022-06-23) on October 11, 2022

Abstract

This document explains diversity related met

in vegan. The methods are briefly described,

the equations used them are given often in

detail than in their help pages. The method:
cussed include common diversity indices and
efaction, families of diversity indices, species &
dance models, species accumulation models
beta diversity, extrapolated richness and prot
ity of being a member of the species pool.

doenment is still incomnlete and does not cow

T —

Forums

Q_ Calculate Shannon diversity index vegan r

Tutorial made by other scientists

Vegan cheat sheet l

An Bui

and main

In this workshop, we worked through real data on bird communitie i three different habita types. The data are published in a really cool paper:
Adams, Bryce T and Stephen N. Matthews. P

Gompositon than vegetation stnucture.” Ecography. htps://dol.org/10.1111/ecog 04487

With the functions from this workshop, you'll be able to answer the following questions about the data (and your own):

« How speciose are my communities? specnusber ()

« How diverse are my communities? diversity()

= How different are my communites in species composition? adonis () , rda() , metaMDs()
= How do species drive the separation of my communities? enveit ()

« Howis

cea()

Let's start by loading in our libraries and data.

The vegan package has two major components:

multivariate analysis (mainly ordination), and
hods methods for diversity analysis of ecological commu-
and nities. This document gives an introduction to the

Library(tidyverse)
Library(vegan)
Library(ggvegan)

S\\stackoverﬂ_ow About  Products  For Teams | Q Search.. Login w
Home How do i get a shannon and simpson diversity index using raw count table and
pUBLIC metadata (vegan package)
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Now let’s practice !



