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R Installation

LFSPRO is an R package, must be run in an R environment. You need to install R/Rstudio first from the
following link: http://cran.rstudio.com/. RStudio is just an IDE (Integrated Development Environment) in
which you are using the R language.

Download R/Rstudio according to your operating system. Make sure you download the latest version.

Windows:

Download the windows version of R. It is an .exe file. After downloading, double- click the exe file to
install R.

Mac OS:

Download the Mac OS version of R. It is a .pkg file. After downloading, double- click the pkg file to
install R.

Linux or Unix:

- Ubuntu or Debian

$ sudu apt-get install r-base
- Red Hat or Fedora:

$ sudo yum install R.i386

LFSPRO Installation

You can download LFSPRO either from GitHub (recommended) directly or from the MD Anderson
LFSPRO webpage.

1. GitHub (Recommended)

You can type the codes below in the R console to download and install LFSPRO package from GitHub as
picture.

install.packages("devtools")
devtools::install_github(“wwylab/LFSPRO”)


http://cran.rstudio.com/
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R version 3.5.2 (2018-12-20) -- "Eggshell Igloo"
Copyright (C) 2018 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl5.6.0 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.
[Workspace loaded from ~/.RData]

> install.packages("devtools")
devtools::install_github("wwylab/LFSPRO")

Download LFSPRO from GitHub

2. LFSPRO Webpage

You can download LFSPRO package from https://bioinformatics.mdanderson.org/public-
software/lfspro/ according to your operation system.
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Run R


https://bioinformatics.mdanderson.org/public-software/lfspro/
https://bioinformatics.mdanderson.org/public-software/lfspro/
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Natural language support but running in an English locale

R is a collaborative project with many contributors. '
Type 'contributors()' for more information and

'‘citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or

'help.start()' for an HIML browser interface to help.

Type 'q()' to quit R.

[Previously saved workspace restored]

Then click drop-down menu “Package”, “Install package(s) from local zip files...”

Choose the LFSPRO_2.0.0.zip you just downloaded. Or you can type
install.packages("YOUR/PATH/LFSPRO_2.0.0.zip") in the R console to install the package.

Mac OS
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Package archive:

Browse...
System Library
Install to Library:

[Library/Framewor

abind Combine Multidimensional Arrays 1.4-5

acepack ACE and AVAS for Selecting Multiple 14.1
Regression Transformations
affy Methods for Affymetrix Oligonucleotide 1.60.0
Arrays
affyio Tools for parsing Affymetrix data files 1.52.0
annotate Annotation for microarrays 1.60.0
AnnotationDbi Annotation Database Interface 1.44.0
ape Analyses of Phylogenetics and Evolution 5.2
askpass Safe Password Entry for R, Git, and SSH 1.1
assertthat Easy Pre and Post Assertions 0.2.0
automap Automatic interpolation package 1.0-14
backports Reimplementations of Functions 1.1.3
Introduced Since R-3.0.0
barcode Barcode distribution plots 1.1
base64enc Tools for base64 encoding
BayesMendel Determining Carrier Probabilities for
Cancer Susceptibility Genes
beachmat Compiling Bioconductor to Handle Each
Matrix Type

Install Cancel

Run R, then click “Install” and upload the downloaded LFSPRO .tgz file

Or you can type install.packages("YOUR/PATH/LFSPRO_2.0.0.tgz") in the R console to install the
package.



Linux and Unix

After running R, you can type install.packages("YOUR/PATH/LFSPRO_2.0.0.tar.gz") to install the
package. Or you can type R CMD INSTALL PATH/LFSPRO_2.0.0.tar.gz to install the package in
Linux/Unix console.

Using LFSPRO inR

Input Data of LFSPRO

After installing, type 1library("LFSPRO") in the R console to load the package.

To run LFSPRO, you need to prepare two input datasets: family information data and cancer information
data. Type fam.data and cancer.data to load built-in dataset examples.

There should be 6 columns in family information data.

e fam.id: family ID

e id:individual id

e fid: father ID

e  mid: mother ID

e gender: gender. 0: female, 1: male

e age: If the individual was alive at the last contact date, use the age at that time. otherwise, use the age
at death.

For cancer information data, there should be 4 columns.

e fam.id: family id

e id: Individual id

e cancer.type: We classified the cancers into 11 groups as below according to NCCN Guidelines Version
1.2012 Li-Fraumeni Syndrome criteria.

- sts (soft tissue sarcoma)

- ost (osterosarcoma)

- brain(brain tumor other than choroid plexus carcinoma)

- breast (breast cancer)

- acc (adrenocortical carcinoma)

- leukemia

- lung (lung bronchoalveolar cancer)

- choroid (choroid plexus carcinoma)

- other.fs (other LFS spectrum cancers)

- non.lfs (non LFS spectrum invasive cancers) benign(benign tumors)

For example, if the patient has soft tissue sarcoma, just use Sts in this column.

e diag.age: The age when the individual was diagnosed with the cancer
Input Data Preparation

You can prepare your own family information data and cancer information data with Excel and save them
into separate .csv files. (NA for missing data)

For example:



fam.data.csv

fam.id id fid mid gender age

faml 0 5 6 0 24
faml 1 NA NA 1 35
faml 2 NA NA O 77
faml 3 NA NA 1 63
faml 4 NA NA O 87
faml 5 2 1 53
faml 6 4 0 74
fam1l 9 6 1 13
faml 10 NA NA 1 34
faml 11 5 6 0 21
faml 12 5 6 1 5

faml 13 5 6 1 41
faml1 14 10 11 1 2

cancer.data.csv

fam.id id cancer.type diag.age

faml 0 ost 15
faml O breast 23
faml 5 brain 50
faml 5 lung 50
faml 9 ost 11
fam1l 12 ost 4

Load family and cancer data in R.

fam.data <- read.csv("YOUR/PATH/fam.data.csv",
colClasses =
c("character","integer","integer","integer", "numeric","numeric"), header = TRUE)

cancer.data <- read.csv("YOUR/PATH/cancer.data.csv",
colClasses = c("character","integer", "character","numeric"),
header = TRUE)

NOTE: if the two csv files are not in the R working directory, please add YOUR PATH to the file name.
Estimate TP53 Mutation Carrier Probability and Future Risks

Now you are ready to use LFSPRO to calculate TP53 mutation carrier probability and predict future cancer
risk!

Simply, tell R whose probabilities that you want to calculate by specifying the counselee’s family ID and
individual ID.

If you want to check the status of multiple individuals, you can generate a dataframe of counselee ID as
following:



fam.id <- c("faml","fam2","fam2","fam2","fam2")
id <- c(0,0,2,100,200)
counselee.id <- data.frame(fam.id, id)

In the new 1fspro.mode function, we integrated different in one function. You can specify what you want
to predict by selecting mode, “1st.all”, “Ist.cs” or “mpc”.

e  “Istall” for only predicting the probability of carrying TP53 germline mutation (Peng, G., 2017)
e “Istcs” for predicting cancer-specific risks (Shin, S. ], 2018)

e “mpc” for predicting risks of developing multiple primary cancers (Shin, S. ], 2018).
1fspro.mode(fam.data, cancer.data,counselee.id,"1st.all")

1fspro.mode(fam.data, cancer.data,counselee.id,"1st.cs")
1fspro.mode(fam.data, cancer.data,counselee.id, "mpc")

Note: TP53 mutation allele frequency (MAF) has been set as 0.0006 as default (Peng, G., 2017).

TP53 mutation rate (mRate) has been set as 0.00012 as default.

It is recommended to use the default parameters, but you can specify the mutation allele frequency and mutation rate as you need
with code as below before.

allef <- list(c(1-MAF, MAF))

mRate <- 5e-4

The output consists of posterior probability and future cancer risks. If the posterior probability is larger
than a cut off (0.2 is recommended here), then probably he is a TP53 mutation carrier.

Of course, you can also use the following two commands to use the LFS classic (Li, F., et al., 1988) and
Chompret criteria (Chompret, A., et al., 2001):

1fsClassic(fam.data, cancer.data, counselee.id)
1fsChompret(fam.data, cancer.data, counselee.id)

You can find more introduction to R in http://cran.r-project.org/doc/manuals/R-intro.pdf

And also check the details of LFSPRO package in the LFSPRO R manual or in the LFSPRO help file in R
(?LFSPRO).
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