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R overview
Mastering R...no thanks. Let’s.use it
Changing paradigm: From plots to LATTICES
(Tumor growth is inherently a three-dimensional process).
How can R help us (PRACTICALLY)
Neural Network with cancer data with R
R and the power of simulation for cancer data
(Creating and visualizing spatial simulations of tumor growth)



R overview but, before we start, some Q&As

As an MD and Researcher do | need to know R? Y E S
As an MD and Researcher can | learn R? Y E S

How?

Tutorials AND other ad hoc resources;
learning by doing (COPY AND PASTE!)
interdisciplinary links among different depts.;

Being a good practitioner is
usually enough

As an MD and Researcher should | know Statistics?  Again interdisciplinary links
(statisticians,
mathematicians, physicists)
are vital




Download R and RStudio

* Download R :
http://cran.r-project.org/bin/



http://cran.r-project.org/bin/

Installation

Installing R on windows PC :

Y VYV
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Use internet browser to point to : http://mirror.aarnet.edu.au/pub/CRAN

Under the heading Precompiled Binary Distributions, choose the link
Windows.

Next heading is R for Windows; choose the link base.

Click on download option(R xxxxx for windows).

Save this to the folder C:\R on your PC.

When downloading is complete, close or minimize the Internet browser.

Double click on R 3.4.1-win32.exe in C:\R to install.



http://mirror.aarnet.edu.au/pub/CRAN

R Is Relatively Easy

» Double click the R icon on the Desktop and the R Console will open.
« Wait while the program loads. You observe something like this.

* You can type your own program at the prompt line >,



R command in integrated environment

() RStudio N R—— h
File Edit Code View Plots Session Build Debug Profile Tools Help . % o
Q- =~ HRH = = Addins -
@] Untitleds* @7 Untitledd* @] Untitled2* = Environment  History = Connections
; L [sourceonSave | O - = Run | % Source = “ | - #*Import Dataset = ,_‘
1 1+ '1 Global Environment =
2 x=c(1,2,3,4)
3 x Data
4 y=c(3,4,5) & data 149 obs. of 5 variables
5y . X5.1 : num 4.9 4.7 4.6 5 5.4 4.6 5.2 4.4 4.9 5.4 ...
6 z=prod(x,y)
7 2--2 X3.5 : num 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 3.7 ...
8 a<-x=3 1.4 : num 1.4 1.3 1.51.41.71.41.51.41.51.5 ...
9 a X0.2 : num 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 0.2 ...
ﬂ E{—mean{c{l,z,s,df)} Iris.setosa: Factor w/ 3 levels "Iris-setosa”,..: 1111111111 ...
12 x<-c(“apple” , values |
13 “banana") a Togi [1:4] FALSE FALSE FALSE TRUE
14 b 2.5
X num [1:4] 1 2 3
14:1 (Top Level} = R Script + Files Plots Pac Help | Viewer
Console  Terminal = ] - Export ~
D:/drpita/data analyticsfmy work/
rength P
S Y
Error: object "x.y' not found
> prod(x,y)
[1] 1440
> z=prod(x,y)
= 141
[1] 2
> x=c(1,2,3,4)
> X
[1]12 34
> y=c(3,4,5)
>y
[1] 3 4 5
> z=prod(x,y)
> 2==2



How to use R for simple maths

> 345
>12+3/4-5+3*8
>(12+3/4-5)+3*8
> pi * 273 —sqrt(4)
>factorial(4)
>log(2,10)

>log(2, base=10)
>log10(2)

>log(2)

Note

e Rignores spaces




Lattice

Lattice data are observations from a random process observed

over a countable collection of spatial regions, and supplemented by a
neighborhood structure.

The observation locations can be regular (equally spaced grid) or

irregular, and data at a particular location typically represent the entire
region.
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a regular geometrical arrangement of points or objects over an area or in
spacespecifically : the arrangement of atoms in a crystal



HOW R PRACTICALLY'HELP US



Bioconductor

OPEN SOURCE SOFTWARE FOR BIQIMFORMATICS

Home = Biconductor 3.15 » Software Packages » canceR

Documentation =

cance R Bioconductor

= Package vignettes and manuals.
- ‘Workflows for learming and uss.

platforms |all | rank 1021 7 2140 support|1 f 4 . SE\-‘EE|hUI'|'I'IE bookds for
: y ] comprehansive coverags of 2
updsted <3 months | dependencies IR perticular research field, biclegical

question, or technology.
DOIL: 10.18129/B9.bioc.canc=R, b1 LD * Course and conference matsfial,
- Videos.
= Community resources and tutonals.

A Graphical User Interface for accessing and modeling the Cancer.
Genomics Data of MSKCC R/ CRAN packeges and desirmentation

Bioconductor version: Release [3.15)

The package is user friendly interface based on the cgdsr and other medeling packages to explore,

compare, and anzlyse all available Cancer Data (Clinical data, Gene Mutation, Gene Methylation, Gene Support »
Expression, Protein Phosphorylation, Copy Mumber@ilteration) hosted by the Computational Biclogy
Center at Memorial-Sloan-Kettering Cancer Canter (MSKCC). Please read the posting guide. Post

questions about Bisconductor to ene of

Author: Karim Mezhoud. Nudear Safety & Security Department. Nuclear Science Center of Tunisia. the following locztions:

Maintainer: Karim Mezhoud <kmezhoud at gmail.com> - Support sits - for questions shout
Bioconductor packages

- Bioc-devel mailing list - for package

Tunizia, KMNSESDNSCo (2022), canceR . # Graphical User Interface for accessing and modeling the developers

Cancer Genomics Data of MSKCC. Ropackage version 1.30.01.

Citation {frem within Rpenter citation {"cancer "))

Installation

o instzll this package, start R [version "4.2") and enter:

if _{!require{"BiocManager”, guietly = TRUEJ)
install. packages {"BiocManager™)

i
]
P
i
! BiocManager: tinstall{"cancer™)

Fer older versions of R, please refer to the appropriate Bicconductor releass.

Documentation

To view do f thiz package instzlled in your system, start R and enter:

| brovsevignettes ("canceR”)



1. Neural network for cancer research

2. simulations of tumor growth

Practical sessions — share screen mode



Creating and visualizing spatial simulations of tumor growth using SITH

The cells within a cancerous tumor are usually highly diverse. An average tumor contains
hundreds of thousands of mutations spread throughout billions of cancer cells, although it
is thought that only a small percentage of these mutations are “drivers” which facilitate the
progression of cancer into later stages (Greaves and Maley 2012). A lack of understanding
about the evolutionary process which results in the observed intratumor heterogeneity is a

major obstacle preventing the development of effective cancer therapies (Stanta and
Bonin 2018).


https://cran.rstudio.com/web/packages/SITH/vignettes/SITH.html#ref-greves2012
https://cran.rstudio.com/web/packages/SITH/vignettes/SITH.html#ref-stanta2018
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[1] "cell_ids"
[7] "time™
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out <- simulateTumor (max_pop = 250000, verbose = FALSE)
visualizeTumor (out, background = "white™)

names (out)
"genotypes" "muts"
"params"
head (outfcell _ids)

® v z genotype nmuts distance

"phylo_tree"  "color_ scheme" "drivers"

15 -1 17 €358 2 27.74887

1 -23 32 16 2 39.42081
-11 18 28 1685 3 35.58089%
13 -5 33 27691 2 36.74235
32 17 -3 64270 7 36.35932
43 1l -5 34824 4 43.9431%5

head (outsmuts) ## mutation allele frequenc
id count MAF
0 250000
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visualizeTumor (out, background = "white™) ## 3D plot of the simulated tumor
visualizeTumor (out, background = "white™)

par (mfrow = c(l,2))
plotSlice (tumor = out)
plotslice (Tum out, plot.type = "heate)

plotSlice (tumor = out)

visualizeTumor (out, background = "white™)

sp <- spatialDistribution(tumor = out)
&
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saimieiy | wiisnog
set.seed(1126450984)

out <- simulateTumor (max_pop = 250000, verbose = FALSE)
visualizeTumor (out, background = "white")

names (out)

head (out$cell ids)

head (outSmuts) ## mutation allele frequency (MAF)

visualizeTumor (out, background = "white")

visualizeTumor (out, background = "white", plot.type = "heat")

par (mfrow = c(1,2))
plotSlice (tumor = out)
plotSlice (tumor = out, plot.type = "heat")

sp <- spatialDistribution(tumor = out)

#% 3D plot of the simulated tumor

#% which colors cells on a scale from blus te red,
## depending on the number of mutations within the cell.

# Spatial distribution of mutants
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Take home concepts

Use R knowing that it is not your core business

Interdisciplinary approach!
Alone we are the

Use grants, collaborations, students exchanges to
establish a statistical R-based community within your
research groups

“nothing” proceeding in the
“Nihil”

R is free and the information/help
Available on the net can solve most of the
issues






