Interactomics: Protein Arrays & Label Free Biosensors
Professor Sanjeeva Srivastava
MOOC NPTEL Course
Indian Institute of Technology Bombay
Module 7
Lecture No 36
MicroArray Data Analysis: Part 11

Welcome to the mooc interactomics course. In our previous lecture we discussed the acuity

software interface and became familiar to the control parameters as well as data analysis options.

(Refer Slide Time: 0:35)

Lecture Outline

» Steps in Microarray Data Analysis

In today’s lecture we will talk about data analysis and delve more into the details of all the
theoretical aspects and the constrains that we have discussed over the last few lectures. It gives
me a must pleasure to invite me Mr. Pankaj from Spinco biotech again who will now talk to us

about data analysis interface on acuity software.

Prof Sanjeeva Srivastava: So, Pankaj in the last lecture when we talked about GenePix pro uhh
then you showed one yeast slide how to scan that yeast slide uhh by using the GenePix pro
software uhh I guess now its will be good if you can use same slide what we scanned in the last

lecture and see how we can analyze that here.



So, this slide actually was used for looking at the glucose response in various time point from 0
to 20.5 hours in yeast and it would be interesting to see what type of trends we observe in various

time point with the glucose utilization here.
Mr Pankaj Khanna: Sure.
Prof Sanjeeva Srivastava: So, please use that slide and we can look the demo here.

(Refer Slide Time: 1:44)
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Mr Pankaj Khanna: Let us walk through the data. So as we describe so we see a first import data
tags. So basically this allows one to take the data from the microarray database and store in the
form of GPR file and allow that to be understand by the acuity software. We also have
opportunity in the form of text file input were you will define what is available for what. So in
this fashion | here | have defined in the micro-arrays the folder where it says about the training

and it says what all different slides are available to us to design.

So, here we see seven different kinds of time points collected and these are individual slides
which one has run with board si3 and si5. So, this is ratio based image which we are going to see
in and we have also got an yeast step another file which has come from the text to show you even

that can also be imported.

Prof Sanjeeva Srivastava: So, first you have to individually scan each of the images, make one

folder where you group all of this and then used that whole data set for the combined analysis.

Mr Pankaj Khanna: Right. So you can have all the GPR file stored or one by one from the
genepix pro and just import the data in the form of import microarray data file. So it a just goes

on looking for the GPR file and this now can be imported and ready for your analysis.

Prof Sanjeeva Srivastava: okay



Mr Pankaj Khanna: So once the data is in this will be displayed in the down in the form of folder

which you kept in for the analysis.
Prof Sanjeeva Srivastava: ya.

Mr Pankaj Khanna: So here the folders are as we discussed that this can be used for a data
(0)(3:21) so, this little bit kind of image here that tells you that there is some files are attached.

Prof Sanjeeva Srivastava: okay.

Mr Pankaj Khanna: You can view them, you can see them that what all somebody has attached.
So if | see view all attachments | will be able to see one has attached to it the important files

coming from the GPS in the form so also a GAL file and the image.

So it give me an complete opportunity look at. It is good to emphasise here if you have a ZIP file

this particular one can also behave a partial visualization tool as in case of Genepix.
Prof Sanjeeva Srivastava: Okay

Mr Pankaj Khanna: In case you want to look how this spot has behaved. So in this fashion it it

can be it any any file can be attached to it.

Prof Sanjeeva Srivastava: And since you have the GAL file you also know the gene array list so
at any time point if you identify in a spot which is looking interesting, you know what that gene

is...
Mr Pankaj Khanna: True.
Prof Sanjeeva Srivastava: ...by aligning with the GAL map.

Mr Pankaj Khanna: Correct. And another is good point you raised because very important next
step is a substance annotation. The substance here | mean is a each spot which could be the
feature which is again could be a RNA or a gene or a protein. So that is why we called as a

substance annotation, very few people extensively traced them.



So here | will show you in the form of tab data in the annotation one can look at what all
different information can be seen for each tab wise. So you have the same annotation tab being
given for the substance ID and then because it is each database of candidized being attached here
component different function even at the level of enzyme commission numbers there are
different annotations which people try to get in which also you can import in the form of text

delimited, rename to dot std file which allows one to take all the annotation information possible.

So another very important thing the parameter file, so as you have said already that it is very
very important for one scientist to look all the parameters and group accordingly.

Mr Pankaj Khanna: Right.

Prof Sanjeeva Srivastava: This can be make again in text delimited form and can be renamed to
dot mdt file and these again can be imported to look at all the parameters are visible in the form
in the down window here to look at. In in few seconds more you will understand what each
window means but as it this is case you can just switch over to different types and you can just

go a parameter file and look at what all details | have.

Prof Sanjeeva Srivastava: So maybe you just briefly explain each of the tabs so that uhh students
are clear about a what is the they can infer from each of these window.

(Refer Slide Time: 6:08)
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Mr Pankaj Khanna: Sure. So here in the working area which we have defined it is again splitted
into 2 so which allows one one on the top to the level of different data visualization methods so
what all features are there and what all different arrays say for example like only open one array

it shows me only one array and it tells me what | am looking at. | am looking at log ratio data.
Prof Sanjeeva Srivastava: ya.

Mr Pankaj Khanna: In a similar fashion I can look at any other one because it is a GPR import

whatever the genepix all the data you have to watch for. You can look at the background signal



individual intensities but majorly use is the log ratios for specially expression analysis but if you

use protein or single wavelength base you can at look at only one wavelength base one.

So you can always control what you are watching. Apart from these the other tab include the
annotation which gives you that what all different one is tracing at the level of annotation
themes in the form of different uhh databases, information on the genes or how the protein is

behaving or even the localization.

So where it is being localized, all that can be traced and the other one to that it also gives little bit
of other details in the form of statistics, warehouses and few of the auto scripting capability
which advanced user sometimes want to use. But this one particular statistic one allow you to see
what all you want to see which we have seen in detail. In bottom what you essentially see is how

the data is looked at.

Many a times what happens let us say quickly for example | want to go to one data and | would
like to see how the first base is looking at. So what | am going to do is look at each particular

spot and look at the profile of it. So because it is only one it is showing you one dot point.
Prof Sanjeeva Srivastava: Right.

Mr Pankaj Khanna: so if | in keep on including my more and more arrays the data plots start

increasing and immediately one feature profiling how it has perform can immediately see and.
Prof Sanjeeva Srivastava: Right can we select now couple of arrays and is aligns...?

Mr Pankaj Khanna: So the way to select here is just hold the shift button and if you want to
select only one one more or if you select all to the last all can get selected at shift. Then right

click and click on open selected what it does is it allow you to open all the images here.
Prof Sanjeeva Srivastava: right

Mr Pankaj Khanna : So it is given you all this whatever calculated one you want to display and if
you click on that each profile now can be seen here and with refresh button if you keep it will be
able to see all. So in the down if | just click on the profile button based on what | have selected |

can look at the different profiles how it has behaved. So in this fashion immediately | know my



parameter file that each one is what is it and | see that ok this is all normal average, in one of the
case it went up. So similarly different features can be individually analyse and then checked at

how the behaviour is happen.

Prof Sanjeeva Srivastava: So we can actually look at the trend for the same gene during the

whole time course analysis.

Mr Pankaj Khanna: Correct correct. So you can also trace little bit of working on the data.
Before going into this let me explain an important factor here what does each images mea.
Actually if you carefully look may not be very clear that this is little purplish in colour and the

other down ones are little reddish in colour.
Prof Sanjeeva Srivastava: ya.

Mr Pankaj Khanna: The purple one means that the data is not normalised, the red colour means
that the data is normalised and the little dark green colour what you are seeing tells me that |
have a JPEG image which | can see down her. So it allows me a connectivity of what is
happening just by visualisation. If you wont say that the data is not normalised it is a easy
process of doing it so you once imported the data on that you can just click right click and look at

the normalisation result.

This normalization result allow one to choose different kind of normalization process which we
have discussed earlier that it could be a ratio based or lowest normalisation based. It is
continuous and it is discontinues type. So one can select but one has to remember the way one

has been normalised, all my time point has to be normalized in same way.
Prof Sanjeeva Srivastava: Same way.

Mr Pankaj Khanna: so you cannot cross differences in the form of a different normalization and

compare them. So it you are looking at little bit of different biology.

Prof Sanjeeva Srivastava: because until unless you have normalize in the same scheme you

cannot compare those across like because you are going to compare different time points here.



Mr Pankaj Khanna: Correct so, as other ones are being analysed in the form of ratio based | am
going select the one you have an opportunity to select different types | am going to select ratio of
medians which is the most preferred and if you see again just the next button with all the
flagging which is setif they are flagged please do not allow for the calculation.

Prof Sanjeeva Srivastava: okay.

Mr Pankaj Khanna: so right. And then you just click next it allows that ok it is available for me it
is being done and I can say finish which allows that fine | have finished my normalization. So, if
you carefully look back the spot there the purplish will change to red so which allows one to

understand that yes all my images are now being uhh kind of normalized in a similar fashion.

Prof Sanjeeva Srivastava: So | guess we are dealing here with a lot of dataset so it takes some

time for processing the whole thing.

Mr Pankaj Khanna: so it describes how many flags were there? So 6400 at a time were analysed
and it sure see after doing the normalization and before normalisation how the data looks like
and after normalisation how the data is looking like. So you can look an different ways so what
we have done is we have corrected at the level of background and I am trying to display across
how these an XY is being scatter together before and after normalization.

(Refer Slide Time: 12:09)
12:09f12:45

Once you are satisfied with this now if | look back now this has changed to same colour of

reddish to from the purple which tells me okay this is also...
Prof Sanjeeva Srivastava: fall in normalized.

Mr Pankaj Khanna: Right. So you can also look at the say if | want to reconfirm which way |
have done the normalization I can always go back and look at normalization viewer which
allows one to say it is ratio based and you can go look back what kind of this one is being done
for using the normalization process. So | can cross check once again how one is going about so

once you have all the data been normalized after the import and you have all the places in the



form of an annotation and the parameter file ready for you these are few ways which with which)

you can look at the data. The next

Prof Sanjeeva Srivastava: So | think before moving forward its important to ensure that
normalization was done properly and one need to look at each slide carefully that.

Mr Pankaj Khanna: Yes. So as we discussed that it is very essential to have same normalization
process done for all and it is not a thumb rule that which one is more preferable. One can choose
anything but make sure all your different slides are being handled in the similar way. And you
can do to different ways, get the data and do analyse in the different normalization processes
also.
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So, one has an opportunity to even correct that so because you have raised the point say for
example | want to remove this normalization and put some other normalization | can just click

here remove normalisation it remove normalisation allows Go back to the raw data. ..
Mr Pankaj Khanna: And again you can re normalize.

Prof Sanjeeva Srivastava: ... Renormalize in a different size, may be you want do now lowers

normalisation and check back all in that format.

Prof Sanjeeva Srivastava: okay.
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Mr Pankaj Khanna: And you can also select multiple in the similar way and in one short itself we
can do normalisation is single one so this is what | prefer so usually you don not mess around
with the different kind of normalisation either select or are remove all because | have imported

one to show you how the process is being done here.
Prof Sanjeeva Srivastava: okay.

Mr Pankaj Khanna: And then immediately one would like to see how my data looks like the one
way to look is the number’s which is little cumbersome other way people like is colour. If you

carefully observe the colouring scheme is going here red, black and green.

Prof Sanjeeva Srivastava: Ya may be you can tell that is a conventional things for the

microarray, people always represent these colours so what each of this colour code means.
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Mr Pankaj Khanna: Correct. So the black colour is towards one. The meaning is when | am
looking at the data you expect that when green and red channel both are giving same colour,
same intensity it becomes blackish in colour. If they are up regulated people put them towards
the red colour and if it is down regulated - sign will be given and that will become down

regulated.

The idea with this is which laser is being used what. So in context we have shown you are using
which kind of ratio means to check so usually it is case over control what people report for.

Prof Sanjeeva Srivastava: ya.

Mr Pankaj Khanna: right? so in this fashion, conventionally you can see the colours but here
there are many ones there are many which we have opened now six. So | want to see in nutshell
what is happening acuity allows you to do it by seeing you can do an auto feed colour so quickly
the numbers have gone only colours are shown to tell you how each particular substance or gene
has behaved across your samples. You can look this is being dash | have just spilt table so that |
can look back at the annotation also so | can have just a spilt table available, put an annotation

file here so that | keep looking at what | am interested in.

Prof Sanjeeva Srivastava: okay



Mr Pankaj Khanna: So if there is enough opportunity for you to play around so how you want to

look and customise your view.

Prof Sanjeeva Srivastava: So, | think this type of heat maps right way gives you a feel about
what type of genes across each time point has shown the variation or modulation and in the
expression profile uhh looking at the colour itself like for the first one uhh I can just easily say

ok it is going down as we are moving across the towards 20th hour.
Mr Pankaj Khanna: True.

Prof Sanjeeva Srivastava: uhh And so | think by looking at type of data one can visually actually

get the feel about the expression changes across the different time point.
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Mr Pankaj Khanna: Very true. So this gives you immediate visualisation tool to understand what
IS happening and get a rough idea and this is my new just the neat raw data. | have not perform
just the normalization and we just seeing how they are behaving so it gives you a rough profile
okay | have some biology which is going for this particular design of experiment. So with here

on if I want to go back to numbers or auto feed my data I can select appropriate one auto feed all

data so it says it just feeded based on that so it again shows you the number back.

Prof Sanjeeva Srivastava: okay



Mr Pankaj Khanna: So we have got the data imported now, we have done the normalizations, we
are trying to see how they have behaved. Very important thing which sometimes people like case
in the form of like able to move the data sorting up and down but before doing that acuity tells
you that first you make a data set.

Prof Sanjeeva Srivastava: okay.

Mr Pankaj Khanna: The meaning of data set is this is just looking at the raw data and I want to

extract the data and allow to keep in a data set here towards the down.
Prof Sanjeeva Srivastava: okay.

Mr Pankaj Khanna: so there you are available with all the different kind of things. So now there
are two ways of doing things in the data set. So one thing is take all the features and sometimes
people say | want to have my criteria is defined such that my visualisation makes more sense to

me.

Prof Sanjeeva Srivastava: So maybe one can actually be very stringent at this stage itself and say

okay | want to only the very very biological significant ones.

Mr Pankaj Khanna: True.

Prof Sanjeeva Srivastava: So define the p values.

Mr Pankaj Khanna: True.

Prof Sanjeeva Srivastava: And then just a sort the data based on that.

Mr Pankaj Khanna: True. So people can do okay which are changes up and down with a range of
so and so which is twofold up regulated to fold down regulated so usually differential
expressions data is being logged the meaning of log to the base 2 is essentially log to the base 2
value 1 is equal two fold change. So you are talking of log to the base 2 means you are taking
four fold change which really become significant you can filter based on different parameters

and generate the data sets.



So essentially you are reducing the numbers so you make more sense in the form of visualization
otherwise also you take all the data and you can do it. Let us quickly see how we can do that

particular job.
Prof Sanjeeva Srivastava: sure.

(Refer Slide Time: 18:29)

Acuity 4.0 [T _Diauxic Log Ratle (635/532))
R L Yew (s frass Advenced Cisterng Cofigre Database Widws e
FE - S AL MK LE O DM UK EE w
- 2 | Bosa |Bame v, | T s Bade

2=
BIER Loonmmma;- e~ g
X 2 Dl |F3 Disy 1F4 Dist &

W 1 lwpot Daa
0N MGICALN
ittt Sditance

L Nrogen Depleton

aal.. |

W 2 ViwDaa
Selact rcioniags v ihe e

Upen Sekciey

Yoo rdreduat featue vaue
Vit 62001 DX ameters

W 1 Nomsies Mirosias

Gelect rmciomiays v the Ve

W A Cieate a Dt for Anabss |

] Select matomiaye 0 the ket

B Ciexe and (oen Dataset

B

&) Hek Usea the Quste W

W 5 Marspale s Dataret
eisipe

7 marowrays (1 seected) O lesturey
oan e sa Dala Source PANCAS v

Acuity 4.0 |11 _Diauxic Log Hatlo (635/5132)]
MR G Yew Dets Ansves Advenced Custerng Configre Database Wivdow tin
@4 e S A0 MK LR O DM UK ES |
ol

| n i f |
Sapetten A [ ioar = - L T T 9% ._l
e ||| 1 o g o Foto =T = g [
- Pausrnese o Par 7 4 | |N&
It Allgentss 'CEL' Fie o P Attach Ples to Meroartay.

WY T Open Ntachvents Ly
Vien Al Attachwents,

Creates Datasel fiom Seection

Normaizaten Weard..
Rewove Normaeaton

Select maiomisys o the ber ) 0¥ Normahiaen iewer,
‘ Hobust MAL-chp Ansyss.

Open Hosmalgation \Wizad
W A Cieate aDataset for Anabs |

‘: m“‘.‘*{mhw ) § Merge or Copy Mearosrays.
8] Lioae Dataset nth Qusce . Apply GAL ik,
g R \izar Dye-swap Mikroarnays. .

&) Helo Uirathe Quar

W 5 Marvpdate 5 Dataset
50 Cohaver Export 5 G,

Expoit & MAGEM,,

¥ cu
= o B copy

i L ) 7 mcromtars () selected) O lestured
Annotatirsi 1 oo oun Have | 53 Dala Sour(e: PANKAY Y




Acuity 4,0 - [F'1_Diauxic... Log Ratio (635/532))
;gpmwmmmmm-mww
@4 e S AC MM LR OO UK ES ol ]

24 | Mosta |Banm.. | weweb...| £ st | Badva.,

Attach Fles to Mcrosray.
Open Ntachwents »
View Al Attachwents.,

Select metoanays i b
Upen Seicled

Viow raredual leahus vaue
Ve nicoan e pyaneten i Rewove Normsleston
W 3 Nowsize Maiostas y ¥
) Sedect mauromisys o the ber
E) OpenHumslosion Wizsd
W 4 Create a Dataset fox Anabss |
E] Select matomiaye n the ket

Notrshzaten Viewer,

Fobust Mubi-chip Anslyss. .

f Merge or Copy Maroar ays.
VO3 oo GAL e,
Oye-swap Microanays. .

Evport a5 GIR,
Evport s MAGE-M,
X cu
= o B copr
Li ==
Aooisest ] g

Acuity 4.0 - [19 _Diausic..,  Log Raths (635/532))
(R B Bl Vew Dats Ansvss Advapced Custerng Configwe Database Wivdow Help
F4E e 3 AC Ay 1e Datasel Ed

=

) Dvaue v Nvogen Depiston

Carcol |

~ = |§o... !o,..l T
6214 sbmtarces (| selected) 7 mrosrays (1 selected) 0 lestwes

Anotatiesi 7926 (dore) Mardoare ey ot Found Logn Have: sa Data Source! PANCAY Y




Acuity 4.0 [ Traling

CEELT

et A " r 7.
2 Vi Dita
Selact meccoatays n the ke
Open Seiecied

Gedect rmiiomrays v the e
Opien Hamaleston Wias
W 4 Create aDataset for Anabss |
Select raactoniays n the ke

ek Uz the Quete Wit
W 5 Marspuiate s Dataset

Acuity 4.0  [Traling

& E e
i - -l

Log Ratlo (635/532))
(R 0t Vew Dats Anass Advaqced Custerng Corfigre Databisse Wit
BE Aé Le O m  Ee

%

[ Datasete
23 Diauic ¥ Nivogen (

« | »

+ [ (16) Diaanic v Nitroy
0 @ Traiing

Log Ratlo (635/532)]
(R e Ede yew Dsts Ansyss Adveced Custering Configwe Database Wdow 1l
BE MAéE L0 O m

HEe

0 Hawe: sa

7 mromrays (1 selected)
Data Source; PANKAY v

=8| x|

wpot e
B oo M

] Select muromiays 0 ihe bed

B) Ogenllamlostin Wisd
W A Cieate aDataset e Anabse |

£) Hel Uira the Qusre Wea
W 5 Marspiate 5 Dataset
2o Cobann

22| B |@a w.l g5, 84

2iEaic v Nivogen Depletion

« 0 08 i3
0 @ T

o

| 2| EE JLog Rt G3853; +
F2 A




Mr Pankaj Khanna: So | can select my data again holding the shift I can click and I want it will
tell me what you want do. It says you can have different kind of opportunities but you can create
datasets from selections. So, this allows that whatever | have selected do create a data set from
that. Once | click that it says where you want to keep in the folder. So beforehand I can generate

my own folders | can define my studies.
Prof Sanjeeva Srivastava: Right.

Mr Pankaj Khanna: And I can place them say for example | am going to give it a name call
training and it creates all the data from that so here you go from the seven microarrays you have
got and you have got all the data.

Now this is the one to get all complete data. You can also have other ways as you suggested P
value importance coming or log fold change value is coming in. You can define a criteria of
doing that. The way to do that again look at a common task pane. we have done the three steps

and now after doing normalisation | can click on create an open data sets.

Prof Sanjeeva Srivastava: Before actually you move just | think good idea you just refresh again

uhh sort of the task step wise.
Mr Pankaj Khanna: Sure.

Prof Sanjeeva Srivastava: So first was a import data.
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Mr Pankaj Khanna: correct so if you see first was a import data then importing the substance
annotation file which is dot sdt file which gives all the annotations which you have made tab
delimited and name it to dot stt then the third one is microarray parameters where it is being
stored in the form of (())(20:09) named to dot mdt file.

So which allows one to trace all the details. The other three you are seeing is based on the FA
matrix which is actually a cell file. So there image is actually a dat file which they converted to
intensity level cell file that can also be handle but just it does RNA analysis where they are
moved little bit further for the different kind of analysis but it does give opportunity even to look

at FA matrix outcome data.

And then you have a viewing data so we have seen you can auto feed data, we can look at the
colour being coded, we can view the data in a different form. You can individually look them
look at them or look with the numbers and comprise them and see all the arrays how the
behaviour is happening, we can also do look at the profiling at the down based on what we have
seen earlier, we can look at any of the things click on the profile and you will be able to see how

this has behaved acrossed.

So apart from that next step involves the normalization result so | need to make sure that all my

chips are being normalized similarly.



Prof Sanjeeva Srivastava: Right

Mr Pankaj Khanna: Or essentially when | import the data | prefer it non normalised and all |
select and select one base of normalisation. | can create same level of experiment with different
wave in different normalisation per se and do the further analysis down there. So once we have

finished the normalisation method we can look at a query which is creating a data sets.

So as we described one simple way is right at the data, select the chips and then create a data or
you can come here and say create at a data set from the open data set. So how to go for this one?
If I click on create an open data sets right

Prof Sanjeeva Srivastava:Ya.

Mr Pankaj Khanna: So you can see similar way it has popped up the window where it shows in
the dataset the (())(21:55) folder and then childs of it that what all can be generated now and |
can create a data set here in this form which we can do directly there. Very other important factor
is creating a data set from the query. The meaning is that you can define the different criterias
right from the design of the experiment to little bit of more details of statistics to import what |
want to import inside. Say for example quickly here I can define which mic experiment | want to
do type but based on the parameters as such I can say that okay | want to import the data in the
form of only one particular parameter. This is a little little tricky because if you have same name

multiple times the data will be imported twice.
So you need to make sure your folder is right and then you have given only one copy.

(Refer Slide Time: 22:53)
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To avoid that so | can select the folder and then I can say | am into this particular folder and |
want to import all the data from that. So what happens is it selects again in the same shift fashion
it creates query we can add and add query and it can be created in this fashion. So once you have

done you want say which parameter you want to select.

Prof Sanjeeva Srivastava: right.



Mr Pankaj Khanna: I can just quickly do this for you that | want to take a ratio based one. I will
just take log ratios and | can create a parameter of less than or equal to 0.3. 0.23 is log ratio

changes something like 2 add to list and greater than 2 greater than say for example 2.
Prof Sanjeeva Srivastava: ya.

Mr Pankaj Khanna: Again | can add query so if | select both of them I can create an OR or AND,
if I create OR we can apply that any feature which is this or that you select that for my import so
I will able to just add as query on these to the final result and then you have the data available for
you coming out. You can even select the database basis of annotation and filter only with are
(0)(24:14) specific, it depends on what questions you are ask is a quickly look at only that what

you have say.

So it says how many of them are there in that so it reduce the numbers. So in this fashion I can
import a limited number of database as well. Right? | can give a name to it like filter and it will

be imported.
Prof Sanjeeva Srivastava: okay.

Mr Pankaj Khanna: So you cannot create files on the root directory you need to create your
folder and do the job. So it can do job in this fashion. So once you are ready with your dataset
what you want to do sometimes is based on your experiment it gives you an opportunity what all

you can do.

Number one you can sort the column. Meaning F1 to F 7, | want to make F7 first. | can use a
sorting by that and so also I can do a different ways of combining columns. One why you need to
combine columns? Say for example | have given three technical replicates for each and then
biological replicates of three. So | can just take an average of them, combine the columns and it

will take an average of all of this and you are ready with data to go ahead for the analysis part.

So many a times you can also go for normalise to column the meaning | am having a zero to
maximum. So | want all my data to get normalised to first column. This feature is used when you

are essentially using point so all the standardize or normalised to one column which you have



define as a 0™ one. And very important one other would is dye swap usually we know that si3

and sib.

Si3 is little less in size, si5 is little bigger. So there is a variation in the incorporation of that. To
take care usually people do at least one dye swap experiment to accommodate the variations
happening because of the dye. So what you can do is you can apply a dye swap, | can quickly
show how the dye the swap works. Dye swap just changes the way you look at. So you have

taken ratios of one by another wavelength so it just reverse as it is.

so it is just - X. So - will become +, + will -. So it just changes the dye swap which will take care
in the form of combining the data and avoiding the variability happening due to the dye swap
affect.

Prof Sanjeeva Srivastava: you also talked about dye swap when | was talking to them about dye
technology and how one need to use in fact labelling with different dyee and reverse dye

swapping so that there is no dye bias in the analysis.

Mr Pankaj Khanna: True. So same can be accommodated here at the microarray to look at that is
very nice (())(26:42) actually to go ahead with and then many times which you find at the few
rows | want to remove | can remove few rows, | can select few of the columns, | can remove say
example some QC has not passed. So | can just remove that which can allow me to do a different
ways. And then once you have done that you can go and do clustering which visualisation

method.
Prof Sanjeeva Srivastava: Correct.

Mr Pankaj Khanna: so technically the clustering is divided into two types, hierarchical and non-
hierarchical. Hierarchical means that in starting that only one start point and then all other
features are attached to them, other one is non-hierarchical type where each grouped behaves
independently of each other. So they are K means, SOM, K medians and the particularly one the

people use hierarchical when they do not know to where to start.

Prof Sanjeeva Srivastava: Right.



Mr Pankaj Khanna: So, they start with the hierarchical when they do not know how many groups
could happen and how many results I am expecting and once you do have the results and idea

you can cut down because hierarchical is little ram consuming it takes little bit of more to time.
Prof Sanjeeva Srivastava: Right.

Mr Pankaj Khanna: whereas beause you can imagine all has to be linked to one. And there are
different ways of doing it central based the based like coefficient correlation based or distance

matrix based and lastly binary based.
Prof Sanjeeva Srivastava: Ok.

Mr Pankaj Khanna: so binary based is usually used for only CGS kind of analysis where it is

present absent type whereas the earlier two ones are extensively used in the microarray data.

The pearson’s correlation with centric ones are being used for the median or the mean type
variations. So, when you quickly do it we will able to see what we can do. Say for example |
want to do all my filtered data which have already done one of the clusterings. Say | have got the
filtering | have got the log ratios and another important thing is whichever is something like

bluish in colour that particular one you have selected to work with.
Prof Sanjeeva Srivastava: Okay so refilter data.

Mr Pankaj Khanna: Ya so this is actually a filtered data and allowed to work with. And when |

hit uhh kind of clustering possibility it says you need to create a quick data set.
Prof Sanjeeva Srivastava: okay

Mr Pankaj Khanna: The meaning of that one is you have half the data already in hand but now
what you need to do is look at a third tab which allows one to look in the form which you want to

create the data set for which you want to analyse going little lengthier right?
Prof Sanjeeva Srivastava: ya.

Mr Pankaj Khanna: So, | have a normalize the data and normalize the data to f1 so | can see the

script what is happening. So | can just look at the one which | have performed at the level of



different processing so that I can look at the data. So, here when | look at SOM which I have
some which I have done at level of 4 into 3 clusters, SOMs is something like nonhierarchical
type so they are individually being blocked. So all different genes behave differently and based
on the profile they are made into one group.

So because | have given 4 into 3 | will be able to see 4 into 3. So 4 number columns and 3 rows.
So independent has been divided so, one can have any numbers the idea come from the

hierarchical.

But as you see here immediately the clustering gives an immediate response that ok this was very
low in these ones, again it went down and it you are able to see it again up. Prof Sanjeeva

Srivastava: and different time (())(30:21) different expression

Mr Pankaj Khanna: correct so based on the behaviors you can see that okay this is being grouped
up with. So there are different ways which people prefer but usually preferred ones are the
(0)(30:32)ones for the hierarchical type after the Pearson’s correlation and further this one after
SOMs people usually use (())(30:41) square using some of the nonhierarchical type. So k-means

and k-medians is the better ones to use with.

So this actually gives you an opportunity how the data is being visualized. So once you have

visualized the data so what you do is you can look at a statistics.

Prof Sanjeeva Srivastava: Right
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Mr Pankaj Khanna: Statistics in the sense if you click on any of the ones which is something like

statistical significant test it tells you | have different option go ahead with.
Prof Sanjeeva Srivastava: Different type of test.

Mr Pankaj Khanna: Different type of test one can perform like student t test and the reason is
when it is equal variance with Gaussian normal well shape curved you prefer this test. When the
variance is not equal you want to go with the second type where there is a small modification of
the again student t test but without normal variance happening.

And there are student t tests where you are do not know what actually variance means to and
you prefer paired test when the sample is coming from the same origin specially in the form of
cancers where the when the cancer is being removed surgically. People remove some normal

samples so that will be
Prof Sanjeeva Srivastava: same...same

Mr Pankaj Khanna: ya same biological patients is the origin of that. So this helps this particular
one will allow one to select based on what background you have and the other one is mann
whitney test which actually people use where there is no normal Gaussian say for example few

times it is only standalone ones so up and down. that is it.



So, you want select this parameter for that. So based on right kind of design one will select the

different kind of statistics available and you perform the analysis data.

(Refer Slide Time: 32:21)
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Prof Sanjeeva Srivastava: So one need to look at their experimental design and then select the
right statistical p arameter for further analysis.

Mr Pankaj Khanna: Correct. So, in this fashion what it does is it tells you that okay | have got
different kind of data sets which you want to select with, so | select them and | say group them

according to like 0 and 1s, like all cases and all controls and then | perform the analysis.

So, let us quickly do that. This data is based on something like different kind of components,

functions. So | want to understand the differences between different functions or I can quickly



say you can quickly create a data set. So | can create data set say which one you want to create

with. So | said okay create a data set from all these.
Prof Sanjeeva Srivastava: Different time points we can (())(33:14)

Mr Pankaj Khanna: So, (base) basically I know that it is high glucose at the beginning. So | can

group them all as very high.
Prof Sanjeeva Srivastava: Right

Mr Pankaj Khanna: Because this is a time point although it is decreasing more likely I will select
only once with only nineteen and then compare with very low type and | want to see how they

are getting different shapes
Prof Sanjeeva Srivastava: overall changes.

Mr Pankaj Khanna: Overall changes is happening in the low and high level change, | have to
quick list data and it is available to me and the name I give is high sugar. So it is available for me
now. And I can also create a one with low sugar and | am going to say | am going to compare

these two groups.

| can differentially colour them and I can see how the things are happening. Hit ok and you are
ready with the different things. Other important thing is for the multiple testing corrections. It
also gives an opportunity of correcting for the different multiple correction type. Say for example
bonferoni which is being used Hochberg, Benjamin Hochberg so they are like different ways
correcting for the multiple test corrections. So you can apply different ones and look more
preferably is bonferoni which is most stringent type, Hochberg and Benjamin is little lenient on

the multiple correction type.

So, you select them and see still there is huge number of things which is getting significant pre
value changes. So, these genes become really important for me. | can say | can create the image
store them and look back what these genes are, what those functions are. So in this fashion one
can visualize, look at the differential genes with different kind of statistics, with different kind
multiple corrections and look at the data up. So in this fashion acuity help in understanding the

data analysis.



Prof Sanjeeva Srivastava: okay so very nice to see that there are so many parameters and options
we have here for QCingthe data and analyzing it further for obtaining some meaningful
information | guess there is no end to doing all of this analysis till one really feels confident

about that whole process has performed well.

So I think I will finish here uhh so thank you for giving a very useful demonstration on this
software and at least giving a glimpse of the entire workflow, how different type of process are
involved, | am sure there is lot more can be explained and lot more can be done here but just due
to the overall time and this lecture I think we should finish here, at least the student have got the
glimpse of the overall process involved in the analysis and how one can look at a stringent way,
different type of statistical test one need to perform and then different type of filtering can be
done to obtain a different type of four chain and different ratios one need to obtain and further
one need to look at the trend for each of those and which can be colour coded and presented in

different ways.

So thank you very much Pankaj for being here and giving a very useful demonstration on acuity

software for microarray data analysis.
Mr Pankaj Khanna: Thank you Dr Srivastava.

Prof Sanjeeva Srivastava: It was very informative to discuss various parameters and options
which have been placed for QCing the data and analyzing it further for obtaining some
meaningful information. There is lot more that can be performed here and there is possibly no
end to doing the data analysis till one really feels confident about the whole process has been

performed well.

But due to the time constraint it might be right to conclude this lecture here. I hope you have got
the glimpse of the process involved in data analysis and how one can look into other data in
much more stringent) manner, perform various types of filtering to generate appropriate
threshold. One needs further look into the trend of each of these features which can be colour
coded and presented in a different manner. Data analysis not only requires a good software

platform but also requires good programming and statistical skills.



Experimental design is of paramount importantce in these microarray based experiments. !t is
important to note thatth is software tool can help in analysis but it is also important to have a
good understanding of both the biology as well as analytical techniques involved in performing
these experiments. Rather than completely relying on one software we should also think about
the biological contexts, look at the control and then after careful biological as well as analytical
analysis you can obtain some meaningful information from these datasets. So, microarray
experiment generate high throughput data in a short time but it becomes very challenging to
analyse such datasets especially when you have to compare various slides from different

experiments.

We have to normalize them equally so that you can compare all the slides on same platform. This
careful image processing and data analysis becomes crucial in microarray based experiments

which has been covered in detail now. Thank you.

(Refer Slide Time: 38:54)

Summary

* The software for image analysis and extraction of data
must be specialized and sensitive.

= Using GenePix Pro software and Acuity one can extract
and analyse the results exported as GenePix Result (GPR)
files. These files contain unnormalized data.

= The data is background corrected and normalized for
further analysis.




Summary

= Clustering algorithms like hierarchical and non-hierarchial
clustering can be employed to visualize data.

= Statistical tests like student’s t-test followed by correction
models like FDR, Benjamini Hochberg or Bonferroni can be
applied to improve stringency of finding differentially
regulated proteins.

= Adequate QC checking of data at every step is essential to
maintain quality and accuracy of data

NPTEL
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