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Introduction

Standard tool for manipulating genotype data

• Vcftools
• PLINK/ PSEQ

PLINK works with multiple file format 

• http://zzz.bwh.harvard.edu/plink/res.shtml
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• Obtaning PLINK
http://zzz.bwh.harvard.edu/plink/res.shtml 
• For Windows, choose MS-DOS 
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PLINK Versions 

PLINK in transition to PLINK 2

• Current version of Plink 1.90b2
• Previous version: 1.07

New version:

• Much faster
• Has more features
• Data compatible
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How to get PLINK 
Unzip zip into directory, eg :

C:\Users\archana\Desktop\plink_win64

You should be ready to go 
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1 1 0 0 1  1  A A G T
2 1 0 0 1  1  A C  T G
3 1 0 0 1  1  C C G G
4 1 0 0 1  2  A C  T T
5 1 0 0 1  2  C C G T
6 1 0 0 1  2  C C T T

Test.pedThe PED file is a white-space (space or 
tab) delimited file: the first six columns 
are mandatory: 
• Family ID
• Individual ID
• Paternal ID
• Maternal ID
• Sex (1=male; 2=female;  

other=unknown)
• Phenotype

PLINK : PED Format 

A PED file must have 1 and only 1 phenotype in the sixth column.2018                                                                                                                         
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1 snp1 0 1
1 snp2 0 2

Test.map

PED and MAP files can be specified separately, if they have 
different names 

PLINK : MAP Format 

By default, each line of the MAP file describes 
a single marker and must contain exactly 4 
columns: 
• chromosome (1-22, X, Y or 0 if unplaced)
• rs# or snp identifier
• Genetic distance (morgans)
• Base-pair position (bp units)
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PLINK : Other FORMAT 
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• When PLINK starts it will attempt to contact the web, 

to check whether there is a more up-to-date version 

available or not. 

• This option can be disabled with the --noweb option on 

the command line.

2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



2018                                                                                                                         
AB                                                                                                                           

GBIO0009



Working with PLINK 

• Type all options on a single line 

• Ensure exact syntax and spelling

• Always check the logfile!
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Introduction to 

A basic tutorial
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Statistical languages GUIs

SAS                                      SPSS
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R GUI

Less fancy and no frills, but free!
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Definition

• “R is a free software environment for 
statistical computing and graphics”1

• R is considered to be one of the most 
widely used languages amongst 
statisticians, data miners, bioinformaticians 
and others.

• R is free implementation of S language

• Other commercial statistical packages are 
SPSS, SAS, MatLab

1 R Core Team, R: A Language and Environment for Statistical Computing, Vienna, Austria (http://www.R-project.org/)
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Why to learn R?

• Since it is free and open-source, R is widely used by 
bioinformaticians and statisticians

• It is multiplatform and free

• Has wide very wide selection of additional libraries 
that allow it to use in many domains including 
bioinformatics

• Main library repositories CRAN and BioConductor
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Variables/Operators

• Variables store one element

x <- 25

Here x variable is assigned value 25

• Check value assigned to the variable x

>x

[1] 25

• Basic mathematical operators that could be applied to variables: 
(+),(-),(/),(*)

• Use parenthesis to obtain desired sequence of mathematical 
operations
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Arithmetic operators

• What is the value of small z here?

>x <- 25

> y <- 15

> z <- (x + y)*2

> Z <- z*z

> z

[1] 80
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Vectors

• Vectors have only 1 dimension and represent 
enumerated sequence of data. They can also 
store variables

> v1 <- c(1, 2, 3, 4, 5)

> mean(v1)

[1] 3

The elements of a vector are specified /modified 
with braces (e.g. [number])

> v1[1] <- 48

> v1

[1] 48 2 3 4 52018                                                                                                                         
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Logical operators

• These operators mostly work on vectors, matrices 
and other data types

• Type of data is not important, the same operators 
are used for numeric and character data types

Operator Description

< less than

<= less than or equal to

> greater than

>= greater than or equal to
== exactly equal to
!= not equal to
!x Not x
x | y x OR y

x & y x AND y
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Logical operators

• Can be applied to vectors in the following way. 
The return value is either True or False

> v1

[1] 48 2 3 4 5

> v1 <= 3

[1] FALSE TRUE TRUE FALSE FALSE
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R workspace

• Display all workplace objects (variables, 
vectors, etc.) via ls():

>ls()

[1] "Z" "v1" "x" "y" "z"

• Useful tip: to save “workplace” and restore 
from a file use:

>save.image(file = " workplace.rda")

>load(file = "workplace.rda")
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How to find help info?
• Any function in R has help information

• To invoke help use ? Sign or help():
? function_name()

? mean

help(mean, try.all.packages=T)

• To search in all packages installed in your R 
installation always use  try.all.packages=T in 
help()

• To search for a key word in R documentation use 
help.search():

help.search("mean")
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Basic data types

• Data could be of 3 basic data types:
• numeric

• character

• logical

• Numeric variable type:
> x <- 1

> mode(x)

[1] "numeric"
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Basic data types

• Logical variable type (True/False):
> y <- 3<4

> mode(y)

[1] "logical"

• Character variable type:
> z <- "Hello class"

> mode(z)

[1] "character"
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Data structures
• The main data objects in R are:

• Matrices (single data type)

• Data frames (supports various data types)

• Lists (contain set of vectors)

• Other more complex objects 

• Matrices are 2D objects (rows/columns)

> m <- matrix(0,2,3)

> m

[,1] [,2] [,3]

[1,] 0 0 0

[2,] 0 0 0
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Lists

• Lists contain various vectors. Each vector in 
the list can be accessed by double braces 
[[number]]

> x <- c(1, 2, 3, 4)

> y <- c(2, 3, 4)

> L1 <- list(x, y)

> L1

[[1]]

[1] 1 2 3 4

[[2]]

[1] 2 3 4
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Data Frames
• Data frames are similar to matrices but can 

contain various data types
> x <- c(1,5,10)

> y <- c("A", "B", "C")

> z <-data.frame(x,y)

x y

1  1 A

2  5 B

3 10 C
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Input/Output

• To read data into R from a text file use 
read.table()
• read help(read.table) to learn more

• scan() is a more flexible alternative

raw_data <-read.table(file="data_file.txt")

• To write data into R from a text file use 
read.table()

> write.table(mydata, "data_file.txt")
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Plots generation in R

• R provides very rich set of plotting possibilities

• The basic command is plot()

• Each library has its own version of plot() 
function

• When R plots graphics it opens “graphical 
device” that could be either a window or a file
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Plotting functions

• R offers following array of plotting functions

Function Description

plot(x) plot of the values of x variable on the y axis

plot(x,y)
bi-variable plot of x and y values (both axis scaled based 
on values of x and y variables)

pie(y) circular pie-char
boxplot(x) Plots a box plot showing variables via  their quantiles
hist(x) Plots a histogram(bar plot)
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Plot modification functions

• Often R plots are not optimal and one would like 
to add colors or to correct position of the legend 
or do other appropriate modifications

• R has an array of graphical parameters that are a 
bit complex to learn at first glance. Here is the full 
list

• Some of the graphical parameters can be 
specified inside plot() or using other graphical 
functions such as lines()
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Plot modification functions
Function Description

points(x,y) add points to the plot using coordinates specified in x and y vectors

lines(x,y) adds a line using coordinates in x and y

mtext(text,side=3) adds text to a given margin specified by side number

boxplot(x)
this a histogram that bins values of x into categories represented as 
bars

arrows(x0,y0,x1,y1, 
angle=30, code=1)

adds arrow to the plot specified by the x0, y0, x1, y1 coordinates. 
Angle provides rotational angle and code specifies at which end arrow 
should be drawn

abline(h=y) draws horizontal line at y coordinate

rect(x1, y1, x2, y2) draws rectangle at x1, y1, x2, y2 coordinates

legend(x,y)
plots legend of the plot at the position specified by x and y vectors 
used to generate a given plot

title() adds title to the plot

axis(side, vect)
adds axis depending on the chosen one of the 4 sides; vector 
specifying where tick marks are drawn
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Installation of new libraries

• There are two main R repositories
• CRAN

• BioConductor

• To install package/library from CRAN
install.packages("seqinr")

To install packages from BioConductor
source("http://bioconductor.org/biocLite.R") 

biocLite("GenomicRanges")
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Installation of new libraries

• Download and install latest R version on your PC. 
Go to http://cran.r-project.org/

• Install following libraries by running
install.packages(c("seqinr", "ape", "GenABEL")) 

source("http://bioconductor.org/biocLite.R")

biocLite(c("limma","affy","hgu133plus2.db","Bios

trings", "muscle"))
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