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Welcome to MOOC course on Introduction to Proteogenomics. Today we are going to talk
about Next Generation Sequencing, Sequencing By Synthesis. In this session Dr. Aarti Desai
will give you a glimpse of BaseSpace sequence hub, which is [llumina cloud computing

environment to analyze the sequencing data set.

She will mainly focus on how to search in public data, import data in personal dashboard and
how to create your own project. Dr. Aarti will also explain you about the sharing of data
among users and how this hub is playing a big role in collaborative platforms. Finally, she
will also show you how to launch an analysis in BaseSpace with the help of multiple software

already available there. So, let us welcome Dr. Aarti for today’s lecture.
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So, now we can actually move on to.

Clicking on the link will take you to the BaseSpace login page. Login or create an account by
clicking register now, this will give you instant access. The first time you log into BaseSpace

you may need to read and accept the user agreement.
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After logging in you will be taken to the tumor normal BaseSpace project page.
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A project is a container for various analysis files. These include samples which have fast
queues that result from runs and output files from running analyses. These are stored under
app sessions. In contrast a run in BaseSpace corresponds to data from sequencing a single
flow cell on an instrument. The project overview page contains a brief description of the
dataset. You can navigate around using the quick launch buttons either using the buttons on

the left tab, using the names or the direct links. These all link to the same place.
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The collaborators button indicates who the run has been shared with. If you are the owner of
a run or project you can change the name and transfer runs or projects to collaborators. The
share button allows you to share your projects. Note that we cannot share this project since

we are not the project owner.

(Refer Slide Time: 03:07)

WY O i = 4) @ Tueldll miafata Q
iseSpace i

7 CamAmwect>  lluming’

3 My Account
o Myliumina Dashboard
APP SESSIONS b
FAQ
Torma
fi Samples
Caompled
Sign out
Complate
Complel
G :
0
4
NPTEL £

You can also access the BaseSpace blog from this page.
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The blog provides useful updates and information on BaseSpace.
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There are three samples for this dataset HCC 1187 C is the cancer sample from the breast
ductal carcinoma cell line. HCC 1187 BL is the matching than for blastoid cell line from the
same individual representing a normal sample. HCC 1187 Somatic represents the subtracted
data. The normal and tumor samples are compared and matching sequences removed leaving

only the tumor normal differences.
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Inside the samples hyperlinks you will find fast q files, these will usually be full fast q files,

but in this case empty fast q files were uploaded as placeholders.
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You will also find the information about the samples including the read length, the total
number of reads and whether this was a single read or paired end run. Inside the app sessions
there is a folder for each analysis performed. Here they are named Illumina’s uploader as they
were uploaded directly by Illumina. The naming convention should be more informative in
the future, but here the sample names correspond to the app sessions. So, you can use these

sample names as a guide.
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Clicking on the hyperlinks will also show you the folder name.
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Inside the cancer and bloodline folders you will find spam files vef and genome vcf files and

there will usually be a summary report for the analysis.
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Inside the somatic folder of vcf files from subtracted data these show the variance between

the tumor normal data.
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There is also the somatic summary report. You can open the somatic summary report within

BaseSpace or download it directly to your computer.
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So what I want you to do is, once you are into your account. I hope everybody has a

BaseSpace account and you are able to log into your BaseSpace account ok.
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Go to public data and in here search for TruSight cancer. Yeah, go to public data here

TruSight cancer its there on your screen ok. TruSight T R U ST G H T cancer. Now click on

the second project that is the MiniSeq TruSight cancer.
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So, do you have this MiniSeq TruSight cancer project you all saw that.
Click on that.
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When you click on that it will expand and you will see two options there; one is run and there

is project. What I want us to do is to import the project. So, click on import.
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So, when you click on import. Did you guys see import or shall I go back? Here everybody
with me so far ok. So, when you click on import you will get this pop up that says you know I

want to share a project with you, accept it.
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So, once you accept it you should see it in your notifications that you now have this project

MiniSeq TruSight cancer.
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So, what I want you to do is click on that, you know click on this notification that says

MiniSeq TruSight cancer. So, just click on that. Once you do, go to the samples tab. There is

a tab here that says samples, go to the samples tab.
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Now, let us take one of the samples this guy, the second last one which says HD 701 rep 1.
So, these are, this is a reference sample from Horizon, it is a company that provides reference

RNA DNA samples, so that you can check the quality of the data, quality of the panels that

you have developed and so on and so forth. So, it is essentially QC

easy to look at which is why I wanted to show this to you. So, you select this and what you

do, I should be able to copy yeah. So, do copy.

data right, but it is very
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And do you guys have any projects; no ok. So, sorry my bad I missed a step. Let us exit this,

cancel, let us cancel this ok.
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Go back to projects, go back to projects ok. Let us exit that for a moment go back to projects.

Is everybody in projects? Yeah, so just create a project.
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You know name it whatever you guys want to name it. I just want to call this IITB Demo

very creative. So, you can name the project whichever way you want.
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So, it will create a project. Do you now have a project? Yes ok. Now, let us go back to the
dashboard, let us go back to the dashboard now. Again click on the MiniSeq TruSight cancer

project.
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Go to samples.
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Lost, sorry I will go step by step. So, you created a project? No, so ok. Do you see this
projects here? Yeah.
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If you click on that there is a like a file icon which says new project ok. So, click on that and

give a name to the project. Everybody has created the projects; yeah ok. So, let us go back to
the dashboard into the TruSight cancer project, go to samples.

And go to this HD 701 rep 1 that is the sample that we want to copy. So, if you scroll to your

right on the top, there is something that you see copy to, that menu option that says copy to.



So, you can copy this, now you should have a project the one that you just created and copy

there ok.
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The reason we are doing this is, I wanted to show you how data sharing works on BaseSpace

right.
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Like I said this is not a very very critical function in the application, the only thing we wanted
to show you is how you can share data across different users, because this is meant to be a

collaborative platform. If there are any public datasets that you want to analyze, this is how



you would import those datas into your own workspace, so that you can run your own
analysis ok. That really was the crux and what else I wanted to show you was how to launch
an app ok. So, let us say now am just sake of time going to copy this one particular file on to

the project that I have just created. Now, let me go back to projects, let us go back to projects.
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And in this whatever project that you have just created, if you are able to copy the file, copy
that particular sample it should be there ok. I have, I think I have copied it twice, so you see
two times, but if you have been able to create the project, select the sample and copy it to the
project that you created, you should be able to see a sample in your project. So, what I

wanted to show you now is launching an analysis.

Once you have your data into BaseSpace how do you launch an analysis, and I just said that
there are multiple apps or applications that are available on BaseSpace. So, this particular
data was generated for a panel known as your TruSight cancer ok, this is a panel that is

available from Illumina that is used yes.

So, this data has been generated for a panel known as TruSight cancer that is available from
[llumina. it is a panel that is designed to detect germline mutations ok. So, what we are going
to do now, is once I select the sample that I want to run the analysis for, I am going to click

on this launch app.
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Everybody or at least most of you are with me so far yeah. You have a project.

Student: Yes, we have...

But those of you who can see this, select the file and click on launch app.
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When you click on launch app, the options that are available ok, let me just do this.



(Refer Slide Time: 13:36)

- L]
R T m— ar 80 @91
L e T W itedied N haeh W et | e W T ™ . e
RasnSracn kLN
BasoSpace | < s maa FROACTE LI B I
Project: IT_B Demo
E 2 » L

EANAYT  ANALTM ks
g |
lll* L TEH 1t ¥ E T va—
[t AT EEATE AL L T
e Yerer! Lt
T - bee 14 5011 9
- - [ LR ] 2419
'i PRy

|

(Refer Slide Time: 13:38)

a L]

[ [ U e——— Lt @A .:
P | nemion e Qe v i Grteated N st . [ 3t Ve
l‘"-,l.'j_Sp.J',-,_ I (1 - § PRONCTS T 1 1T B A

—
Project: IIT_B Demo
e & - L
AN AN TH T TRY
1 Sy
Samples  weesy 1) Lenacm !
e ;

[ o o e

¢ - Bee 10, 2078
RALEN e e P
Poet0 0% L

(ALY Rt Bt

AT e Py

BREEaTX

MPTHL




(Refer Slide Time: 13:39)

] o
. 0§ Wi g N N N
" o ' ' . T
Basobpaco ' " i o M PRONTTS 1 Y 8 A
Project: IIT_B Demo

4 3 .- L}

MR ANAITRE
[WHATY hormaty: Fapaina
-
Samples ey i | seanen ¥
1

W [ ol Seroryping

[T T CoATE A LT
LI (= ] i
110 ) Sttt
=t

h Frees vmt
TARTA Lgioed
@ £

MPTEL -

There are multiple apps that are available, depending again on the analysis that you want to

do ok, because this is a cancer panel that you know we have done in enrichment on.
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I can choose an enrichment app ok. Now what this will do is, know it will run what is known

as variant calling ok, it will call mutations, it will call insertions, small indels ok.
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And, then I can select the enrichment app. So, what I did was I selected a file from my
project, I clicked on launch app, from the launch app I selected the enrichment app, because
the data that I am using for the workshop today is from a cancer panel TruSight cancer. And,

we want to run an app that will give me variant calls you know mutations and small insertion

deletions ok, and these are again you know our third party apps.
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See the whole idea behind BaseSpace is to make these apps which are traditionally you know

developed as command line tools, available to the end users. Because, if they are in the



command line form unless you know if you are good if you are, unless you are good at some
level of you know scripting it is hard for you to use it. And, majority of the apps that are
developed for NGS data analysis are command line apps, because they are developed by

advanced bioinformaticians ok.

So, there is an analysis name you know which is the name that you want a unique name that
you want to give to your analysis, you know that is again your call where do you want to save
your results. So, you by default it will pick up the same project from which you have picked

up the input data files. If you want to save it somewhere else you can do so.
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Select samples. So, you can go to the project, select any sample that you want to run, select

ok.



(Refer Slide Time: 15:38)

0 0 & i it wm 10 00 @

vl BAM fea) 1)

Cuitor lugead Wanktest |1

If there are BAM file so, BAM files are nothing, but aligned data files that are generated by

aligners.
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So, you can select that, reference genome that you want to use for your analysis, because if
you remember from the video I showed you, once you generate the read data in order for you
to do analysis, you have to map it back to the reference genome right and in this case we are

dealing with human genome data, not unknown species. So, we will have a reference genome

against which we will map our data files.
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And you can also choose the targeted panel, so that was used. So, in this case as I told you
this is a TruSight cancer data right. So, what I will do is, I will choose this TruSight cancer,
version 1 region file. So, essentially this will define for the application what are the regions in
which it should look for variant calls right. So, it is significantly shorten the time it takes for
analysis, otherwise the app may end up scanning the entire genome which may result in two
things. One is extremely long analysis time and second some of these, because we have
repetitive regions in the genome, homologous regions in the genome, you know it you may

end up with random alignments which will give you false information right.

So, the targeted, the target files essentially help you in streamlining your analysis ok. And
now let us hope that it works ok, I am just going to check that I have actually done everything

that I am supposed to ok. I think there are more things.
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If you continue scrolling down, you will see that there are certain other options; for example,

whether this is for germline or for somatic. I told you earlier the TruSight cancer panel is

meant for germline ok. Germline variant detection so, that is what I will use.
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+ Advanced Options

We are going to really leave all the other parameters as default right. There are many-many
options, because most of these algorithms come with multiple options that you can use to
tweak the way the analysis is performed and the kind of results that are reported. We

recommend for our new users, basic users to use a default analysis as you become more



comfortable with the data that you are handling, you can play around with the parameter

options. And, I am going to I think I have done everything yup. So, I am going to launch the
application.
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So, when I do this, what the application should do is take the input files that I have given and

start running for the analysis.
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This analysis will take a little bit of time, you will get a small pop up; accept it.
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Now, you should have one more notification saying that you know you have accepted data

from one of my colleagues, and in that let us look at. Yeah let us look at the first analysis.
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So, just click on it, click on the first analysis. You will see four

once you put in that address ok.

analysis in the, you know
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So, this is essentially going to be the output of the analysis that we just started. So, this is the
output of the analysis that we just started ok.
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And what this is showing you is some metrics of the data that we have analyzed. So, you can
see that for this particular sample, more than 98 percent reads aligned back to the reference
genome ok. Again which means majority of the data is use able. More than 98 percent of the
data, read data that was generated for this particular sample is mapping back to the reference

genome, which means it is usable.
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So, it gives you information like read level enrichment, base level enrichment, target level
enrichment. So, these are all really quality metrics that you want to use to make sure of two
things; one is that you read data is of high quality and b you have very very specific sequence
data that has been generated in. So, if you see here the target level enrichment is close to 100

percent 99.77 percent, which means that you have, the sequences that you have are from your

target region.
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Majority of the sequences that you have are from your target region, if this number is low
which means that you have off target sequence data in your file ok. So, there may be
something wrong with the way the data was generated. You know there may be something
wrong in the way the library was prepared and so on and so forth. So, you can use this to

make sure that your workflow was sort of you know error free so, to speak.
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What it will also give you is the number of SNVs; structural variations ok. Sorry SNV the
Single Nucleotide Variations or one based changes that were identified in this particular

sample.
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It will also give you the number of indels; that is insertions and deletions that were called in

this particular sample.
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It gives you coverage summary and also the depth of coverage of the targeted region. So,
what you see here on the horizontal axis is the depth of sequencing coverage. So, I think
Mukesh talked about the x coverage rate. So, when you are doing next generation sequencing
you are actually sequencing, just 2 minutes; you are sequencing every base multiple times
and then depending on the application you are running your depth of sequencing can be as

low as 30 x.

So, as Mukesh mentioned for whole genome sequencing, we are really looking at 30 x
sequencing. For somatic mutations you may want to sequence as deep as 5000 x 10000 x
depending on the frequency of the mutation right, if it is a rare variant and you know in
cancer samples, especially if it is a heterogeneous tissue sample you may have to sequence
deeply. Liquid biopsy is another example where you have to sequence deeply, because you
are really trying to identify those cancer DNA cell free or you know CT CS in your blood
which will have you know DNA from your normal cells right. So, the depth of sequencing in

this case is very high. And the median fragment length and so on and so forth.
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So, you are really getting a lot of matrix, you can also actually somewhere it is not shown
here, but see the specific mutations that are called. So, if you download some of this data you
will be able to actually see the specific variations that are called. You know we have looked
at NGS data generated on the Illumina platform. We have seen how we can share data
amongst you know our collaborators, run some analysis and looked at what the output, you

know may look like depending on the application that you have run.

Since you all now have BaseSpace accounts there are many public data sets that are available
right. So, if you go to the public data section on BaseSpace you will see that there are
thousands of data sets that are available. So, you know you can look at those at your free time
and you know reach out to us if you have any questions. Hope you guys found this session

useful.

Thank you.
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I hope today’s session by Dr. Aarti Desai was really informative, where you learnt how
BaseSpace can be used in sequencing analysis, data sharing and how data output looks like.
She also showed that this platform is a collection of multiple applications and demonstrated
you a single application; that is variant calling. She gave a detailed information of
parameters, launching of the app and how to run it. I suggest you to play with other

applications available there and you will find them really interesting.



And, Dr. Desai also told you that you will learn more when you will play with the parameters
of each application with new data set. I would like to mention you there is a large amount of
data set available which is publicly accessible on various portals; such as The Cancer
Genome Atlas or TCGA, and there are various ways one could download those data set and

by using these tools try to understand and analyze the data.

So, more and more you are playing with these tools and you are familiar with the software
features, you can then make use of large amount of public accessible data set from various
large genome sequencing projects. In the next supplementary lecture we will learn about

IonTorrent a bench top, next generation sequencing technology by Dr. Atima Agarwal.

Thank you.



