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We will do an introduction to R by reading a dataset and exploring it
rather than the bornign old way of this is R, these are the object, these are
things you can do with blah blah blah...
Read the data which is a tab separated file present in the current directtory
tab separated files can be generated from excel file

> data <- read.delim ("./RExampleData.tsv", stringsAsFactors=F)

This data is ”rectangular”. It is stored as a ”data.frame” one of the many
kinds of objects that R works on!
Some of the others are
matrix
character
numeric
logical
factor
we will see this as we go along with this exercise
Let us look into what we read in
what did we read in?

> class (data)

[1] "data.frame"

So it is a data frame
What is the dimension of the data
it will output the number of rows and columns
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> dim (data)

[1] 9 7

What is name of each row?

> rownames (data)

[1] "1" "2" "3" "4" "5" "6" "7" "8" "9"

what are the columns that we read in?

> colnames (data);

[1] "RefSeq" "UCSC" "Symbol" "Desription" "Cuffdiff_FC"

[6] "DESeq_pval" "Regulation"

Let us have a look at the top portion of the data

> head (data)

RefSeq UCSC Symbol

1 NM_001039655 uc009qzr.1 Rasgrf1

2 NM_001081094 uc008rqo.1 2410019A14Rik

3 NM_001081975 uc008lzg.1 Mfap1b

4 NM_007661 uc008wdz.1 Cdc2l1

5 NM_016710 uc009ucs.1 Nsbp1

6 NM_026083 uc007uqr.1 Zc3h13

Desription Cuffdiff_FC

1 RAS protein-specific guanine nucleotide-releasing factor 1 -2.553214

2 zinc finger, HIT type 6 3.358586

3 microfibrillar-associated protein 1B 1.866871

4 cyclin-dependent kinase 11B 2.615609

5 high-mobility group nucleosome binding domain 5 2.132931

6 zinc finger CCCH type containing 13 3.459036

DESeq_pval Regulation

1 5.755350e-08 Down

2 4.923281e-07 Up
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3 2.758861e-04 Up

4 3.248816e-05 Up

5 3.768492e-05 Up

6 3.231233e-06 Up

What is the structure of this dataframe that we read

> str (data)

'data.frame': 9 obs. of 7 variables:

$ RefSeq : chr "NM_001039655" "NM_001081094" "NM_001081975" "NM_007661" ...

$ UCSC : chr "uc009qzr.1" "uc008rqo.1" "uc008lzg.1" "uc008wdz.1" ...

$ Symbol : chr "Rasgrf1" "2410019A14Rik" "Mfap1b" "Cdc2l1" ...

$ Desription : chr "RAS protein-specific guanine nucleotide-releasing factor 1" "zinc finger, HIT type 6" "microfibrillar-associated protein 1B" "cyclin-dependent kinase 11B" ...

$ Cuffdiff_FC: num -2.55 3.36 1.87 2.62 2.13 ...

$ DESeq_pval : num 5.76e-08 4.92e-07 2.76e-04 3.25e-05 3.77e-05 ...

$ Regulation : chr "Down" "Up" "Up" "Up" ...

It is a complicated object with a few things attached!
Now let us look at the columns and learn something about the objects that
make up the data frame
let us look at the top entries of the first column

> head (data[,1])

[1] "NM_001039655" "NM_001081094" "NM_001081975" "NM_007661" "NM_016710"

[6] "NM_026083"

What type of object is the first column?

> class (data[,1])

[1] "character"

How about column 5?
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> class (data[,5])

[1] "numeric"

So, it is numeric!
Are there other ways to look at the entries in column way?
yes there are, Here we go!
Using the name of the Column

> class (data[,"Cuffdiff_FC"])

[1] "numeric"

using the name of the coulmn and but subsetting using the $ operator

> class (data$Cuffdiff_FC);

[1] "numeric"

What type is Regualtion colun?

> class (data$Regulation)

[1] "character"

so this is also charater vector – vector because there are more than one entry!
How many entries are there? or how long is it?

> length(data$Regulation)

[1] 9

What are the valeus of regualtion?

> data$Regulation

[1] "Down" "Up" "Up" "Up" "Up" "Up" "Up" "Up" "Up"
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So it is either ”Up”or ”Down”, so there are only two levels for this value and
these are repeated.
There should be better object to describe this
There is factor!

> factor (data$Regulation)

[1] Down Up Up Up Up Up Up Up Up

Levels: Down Up

This sounds more useful than just being plain character, so let us change the
values in the ”Regulation” column to factor
This is an example of assignment,this is how you assign values to variables
in R
the value is assigned to the variable it points to

> data$Regulation <- factor (data$Regulation)

> class (data$Regulation)

[1] "factor"

Now we will learn how to make subsets of the data
Let us get all the data for ”Up” regulation

> UPdata <- data[data$Regulation =="Up",]

Similarly for ”Down” data

> DOWNdata <- data[data$Regulation =="Down",]

Let us see how big they are

> dim (UPdata)

[1] 8 7
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> dim (DOWNdata)

[1] 1 7

Let us play with the names of the rows and columns of our data

> rownames (data)

[1] "1" "2" "3" "4" "5" "6" "7" "8" "9"

> colnames (data)

[1] "RefSeq" "UCSC" "Symbol" "Desription" "Cuffdiff_FC"

[6] "DESeq_pval" "Regulation"

Let make the row names as ”Seq 1”, ”Seq 2” etc˙
We will use the paste function for this

> rownames (data) <- paste ("Seq",rownames (data),sep="_")

See the new rownames

> rownames (data)

[1] "Seq_1" "Seq_2" "Seq_3" "Seq_4" "Seq_5" "Seq_6" "Seq_7" "Seq_8" "Seq_9"

Now let us look at the data itself

> data

RefSeq UCSC Symbol

Seq_1 NM_001039655 uc009qzr.1 Rasgrf1

Seq_2 NM_001081094 uc008rqo.1 2410019A14Rik

Seq_3 NM_001081975 uc008lzg.1 Mfap1b

Seq_4 NM_007661 uc008wdz.1 Cdc2l1

Seq_5 NM_016710 uc009ucs.1 Nsbp1

Seq_6 NM_026083 uc007uqr.1 Zc3h13
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Seq_7 NM_027427 uc007kpe.1 Taf15

Seq_8 NM_171824 uc009nxb.1 Pgbd5

Seq_9 NM_172746 uc009jtf.1 Hirip3

Desription

Seq_1 RAS protein-specific guanine nucleotide-releasing factor 1

Seq_2 zinc finger, HIT type 6

Seq_3 microfibrillar-associated protein 1B

Seq_4 cyclin-dependent kinase 11B

Seq_5 high-mobility group nucleosome binding domain 5

Seq_6 zinc finger CCCH type containing 13

Seq_7 TAF15 RNA polymerase II, TATA box binding protein (TBP)-associated factor

Seq_8 piggyBac transposable element derived 5

Seq_9 HIRA interacting protein 3

Cuffdiff_FC DESeq_pval Regulation

Seq_1 -2.553214 5.755350e-08 Down

Seq_2 3.358586 4.923281e-07 Up

Seq_3 1.866871 2.758861e-04 Up

Seq_4 2.615609 3.248816e-05 Up

Seq_5 2.132931 3.768492e-05 Up

Seq_6 3.459036 3.231233e-06 Up

Seq_7 2.410406 1.221932e-06 Up

Seq_8 4.246224 1.076600e-06 Up

Seq_9 4.040506 8.732014e-08 Up

Let us look at three ranomd row entries
The power of R manipulation and how complicated it can get comes out here

> randomEntries <- data[sample (rownames (data),3),]

> randomEntries

RefSeq UCSC Symbol

Seq_1 NM_001039655 uc009qzr.1 Rasgrf1

Seq_3 NM_001081975 uc008lzg.1 Mfap1b

Seq_2 NM_001081094 uc008rqo.1 2410019A14Rik

Desription Cuffdiff_FC

Seq_1 RAS protein-specific guanine nucleotide-releasing factor 1 -2.553214

Seq_3 microfibrillar-associated protein 1B 1.866871

Seq_2 zinc finger, HIT type 6 3.358586
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DESeq_pval Regulation

Seq_1 5.755350e-08 Down

Seq_3 2.758861e-04 Up

Seq_2 4.923281e-07 Up

Now let do some arithmatic or vectors!

> dim (data)

[1] 9 7

let us add an 8th coulmn and fill it with NA for missing data

> data[,8] <- rep (NA,9);

Did we realy manage to put NA in those columns?
use is.na function to check this out

> is.na (data[,8])

[1] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Now let replace column 8 by the product of column 5 and 6 in one shot

> data[,8] <- data[,5]*data[,6]

Let us give the column a proper name

> colnames (data)

[1] "RefSeq" "UCSC" "Symbol" "Desription" "Cuffdiff_FC"

[6] "DESeq_pval" "Regulation" "V8"

> colnames (data)[8] <- "Product_6_8"

> data
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RefSeq UCSC Symbol

Seq_1 NM_001039655 uc009qzr.1 Rasgrf1

Seq_2 NM_001081094 uc008rqo.1 2410019A14Rik

Seq_3 NM_001081975 uc008lzg.1 Mfap1b

Seq_4 NM_007661 uc008wdz.1 Cdc2l1

Seq_5 NM_016710 uc009ucs.1 Nsbp1

Seq_6 NM_026083 uc007uqr.1 Zc3h13

Seq_7 NM_027427 uc007kpe.1 Taf15

Seq_8 NM_171824 uc009nxb.1 Pgbd5

Seq_9 NM_172746 uc009jtf.1 Hirip3

Desription

Seq_1 RAS protein-specific guanine nucleotide-releasing factor 1

Seq_2 zinc finger, HIT type 6

Seq_3 microfibrillar-associated protein 1B

Seq_4 cyclin-dependent kinase 11B

Seq_5 high-mobility group nucleosome binding domain 5

Seq_6 zinc finger CCCH type containing 13

Seq_7 TAF15 RNA polymerase II, TATA box binding protein (TBP)-associated factor

Seq_8 piggyBac transposable element derived 5

Seq_9 HIRA interacting protein 3

Cuffdiff_FC DESeq_pval Regulation Product_6_8

Seq_1 -2.553214 5.755350e-08 Down -1.469464e-07

Seq_2 3.358586 4.923281e-07 Up 1.653526e-06

Seq_3 1.866871 2.758861e-04 Up 5.150438e-04

Seq_4 2.615609 3.248816e-05 Up 8.497634e-05

Seq_5 2.132931 3.768492e-05 Up 8.037932e-05

Seq_6 3.459036 3.231233e-06 Up 1.117695e-05

Seq_7 2.410406 1.221932e-06 Up 2.945352e-06

Seq_8 4.246224 1.076600e-06 Up 4.571484e-06

Seq_9 4.040506 8.732014e-08 Up 3.528176e-07

Let us learn to make a subset of the data by picking columns

> dataSubset <- data[,c(1,2,3:5,8)];

make sure we have different columns in the data and subsetted data

> colnames (data)
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[1] "RefSeq" "UCSC" "Symbol" "Desription" "Cuffdiff_FC"

[6] "DESeq_pval" "Regulation" "Product_6_8"

> colnames (dataSubset)

[1] "RefSeq" "UCSC" "Symbol" "Desription" "Cuffdiff_FC"

[6] "Product_6_8"

Let us get a bit creative and get only those columns containing the letter ”R”

> grep ("R", colnames (data))

[1] 1 7

> grep ("R", colnames (data), ignore.case=T)

[1] 1 4 7 8

> colnames (data)[grep ("R", colnames (data), ignore.case=T)]

[1] "RefSeq" "Desription" "Regulation" "Product_6_8"

OK now make the subset

> dataSubset2 <- data[,colnames (data)[grep ("R", colnames (data), ignore.case=T)]]

> dataSubset2

RefSeq

Seq_1 NM_001039655

Seq_2 NM_001081094

Seq_3 NM_001081975

Seq_4 NM_007661

Seq_5 NM_016710

Seq_6 NM_026083

Seq_7 NM_027427

Seq_8 NM_171824

Seq_9 NM_172746
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Desription

Seq_1 RAS protein-specific guanine nucleotide-releasing factor 1

Seq_2 zinc finger, HIT type 6

Seq_3 microfibrillar-associated protein 1B

Seq_4 cyclin-dependent kinase 11B

Seq_5 high-mobility group nucleosome binding domain 5

Seq_6 zinc finger CCCH type containing 13

Seq_7 TAF15 RNA polymerase II, TATA box binding protein (TBP)-associated factor

Seq_8 piggyBac transposable element derived 5

Seq_9 HIRA interacting protein 3

Regulation Product_6_8

Seq_1 Down -1.469464e-07

Seq_2 Up 1.653526e-06

Seq_3 Up 5.150438e-04

Seq_4 Up 8.497634e-05

Seq_5 Up 8.037932e-05

Seq_6 Up 1.117695e-05

Seq_7 Up 2.945352e-06

Seq_8 Up 4.571484e-06

Seq_9 Up 3.528176e-07

OK we can subset by rows also!

> dataSubset4 <- data[c(1,2,8:9),]

Let us look

> dataSubset4

RefSeq UCSC Symbol

Seq_1 NM_001039655 uc009qzr.1 Rasgrf1

Seq_2 NM_001081094 uc008rqo.1 2410019A14Rik

Seq_8 NM_171824 uc009nxb.1 Pgbd5

Seq_9 NM_172746 uc009jtf.1 Hirip3

Desription Cuffdiff_FC

Seq_1 RAS protein-specific guanine nucleotide-releasing factor 1 -2.553214

Seq_2 zinc finger, HIT type 6 3.358586
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Seq_8 piggyBac transposable element derived 5 4.246224

Seq_9 HIRA interacting protein 3 4.040506

DESeq_pval Regulation Product_6_8

Seq_1 5.755350e-08 Down -1.469464e-07

Seq_2 4.923281e-07 Up 1.653526e-06

Seq_8 1.076600e-06 Up 4.571484e-06

Seq_9 8.732014e-08 Up 3.528176e-07

OK how do we write out the data into file so that we can do somethign out-
side R

> write.table (dataSubset4, file="Routput.tsv", sep="\t", quote=F, row.names=T, col.names=T)
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