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The BTIS-NET Swub-DIC at NIPGR ovrgonized the annunal
Blonformatics Workshop tHitled ‘Computational Biology in Plant
Science’ on 13-14tr November 201 4.

The Sub-Distributed nformation Centre (Suhp-
DIC) ot NIPGR wos establishved in early 2007
and alms to-serve as o spport structue for all IT
relateds Usines ot tihe nstitute, n addition to-
related to- blounformatics for researvcihery v
variows labovatories ot tihe lnstitute. The major
objectives of Hie centre are to- develop softwoare,
datoose and otiver tooly requived for creating
nfrastructre v the fleld of plant genomics,
proteomics and plant molecwdar biology. The
centrespecialises wn plant comparative
genomicsy and plantstress biology. A major effort
of the centre Uy to- conduet amnunal training
programs to- make users aware of available
facllitiey un plant computational biology and
Thesetraining activities are conduneted as short
ande long tferm programy, ot bothv individual
and group levely, and His unclundes an annanal
bloinformatics workshop conducted for PhD.
seholary, postdoctoral researchers and teachers
from various colleges and universities in lndia,
Un order to- ypread. awareness about the use and
applications of bioinformatics un plantbiology.
The endeavour of the workshop organising
committee W to- provide an opportunity to- all
participants to- benefit from the rich experience
ands  expertise  avallable i the avea of
blonformatics Unv India: 30 porticipants were
selected for the cumrrent worksihop based upon
abstracts receined fromall candidates.

The lnaungural session was held at 10 am ontive
13Hv of November, 2014. After Hie welcome
address by the coovdinator, lamp Lightung was

conducted followed by an ode to- the Goddess
Soavroswotl by My Sangutn Kumari and Ms.
Plywsiv Priya: Dr. Gitanjali Yaday- delivereo a
lecture on the theme of the workshop and
stressece upone the diverse applications of
computational biology n plant sclences giving
cases studies from the the ongoing researvci
actvities at NIPGR. The remaining sessions of
the worksiop uncluded four hands-on tutorial
designed demonstration based. practicals were
mparted i eacd of the the twtorial sessions.
Partlciponts were encouraged to- interact witiv
each othver as well as withv the organising team.
Swmmary slides from all tutorial sessions have
The valedictory session inclunded distripution
of certificates, proceedingy and prizes by
Coordinator, Sub-DIC, followed by aninformal
feedback sessionon thve worksiop: Funally, Dr.
K. Thakwr, Dy Coovdinator of the Sub-DIC
delivered the vote of thanks and He worksiop
was brouwglhtto-a close.

On behalf of the Sub-DIC, | thank oll
porticipants as well as the ovganising team and,
NIPGR adwministrotion for making His event o
suecess: We hope to- continue and improve upon
His effort inthe coming years:

Gitangoli Yadar-
(Scientist & Workshop Coordimator)




A BIOLOGIST'S APPROACH 10
ANALYZE MICROARRAY DATA

(By Kunal Chatrath)

Global transcriptome analysis is of growing importance in understanding the true
complexity and dynamics of genome. Currently, the most widely used method to
analyze global patterns of gene expression is the DNA microarray. Due to large data
set , it is a big struggle to find useful information. This exercise is aimed to help in
extracting desired information from microarray experiments present in database.
Two different Expression databases are used: NCBI GEO DataSet, ArrayExpress.

A search of a transcriptome database can give researchers a list of all the tissues in
which a gene is expressed, providing clues to its possible function. The transcriptome
data gives researchers agood place to start in the search for a new gene's function.

The current tutorialincludes the following parts :

Part 1: Selecting the experiment of interest.
Part 2: Analysis of experiment using NCBI GEO dataset.

Part 3: Extracting the information about the differential expression of your gene of
interest using ArrayExpress.

Part 4: Compare two or more groups of Samples in order to identify genes that are
differentially expressed across experimental conditions.

Part 5: Finding known interactions for gene of interest and co-expressed genes using
STRING database.

(1)

What is a Transcriptome? Introduction to Microarrays

® Atranscriptome is a collection of all the
transcripts present in a given cell.

® There are various kinds of RNA.The major
type, called messenger RNA (mRNA), plays a
vital role in making proteins. In this process,
mRNA transcribed from genes, which include
the protein-coding parts of the genome, is

delivered to ribosomes, which are molecular
machineslocatedin the cell's cytoplasm.
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COMPARATIVE GENOMICS

(By Zohra Firdos Jafaree )

The comparison of sequence similarity, gene numbers, gene locations, the length and
number of coding regions (called exons) within genes, the amount of noncoding DNA
in each genome, and highly conserved regions maintained in organisms as simple as
bacteria and as complex as humans is defined as Comparative Genomics.Because all
modern genomes have arisen from common ancestral genomes, the relationships
between genomes can be studied with this fact in mind. This commonality means that
information gained in one organism can have application in other even distantly
related organisms. Comparative genomics enables the application of information
gained from facile model systems to agricultural and medical problems. In the present
workshop, VISTA: an online toolfor comparing genomes has been used.

Step1: Download the sequences of interest or copy the already provided sequences to
your directory.

Step2:Open and upload all the required files on specified comparative genomics
portal (wgVISTA)

Step 3:Wait for sometime after successful submissionto the online comparative
genomics portal.

Step4: Observe and perform comparative analysis of the results.

(1) (2)
4 ) 4
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PROTEIN STRUCTURE VISUALIZATION
AND ANALYSLS

1

(By, Archana Yadav, Ph.D. Student (SRF) NIPGR) /

In recent years, there has been a great advancement in determination of three-
dimensional structure of macromolecules by NMR, and X-ray crystallography
methods. This has created a huge gap in terms of available data and researcher’s

ability to analyze and use the conformational information and deduce

functional

insights from them. Extensive details about structure and_function can be obtained
through proper visualization of molecules in three dimensions.

There are many powerful visualization tools available today which are able to
provide minute stereotypical details about the molecule along with viewing the
molecule in motion on the console of the computer.

This session deals with protein structure analysis starting from prediction of
secondary structure from the primary sequence, exploring structure databases and
visualization of the molecule in 3-D along with interpretation of the functional
details.

Following will be covered'in this session:

Part1: Predict the secondary structure of a protein sequence
Part2: Primary Structure to the 3-D Structure
Part 3: View the overall information of PDB
Part 4: Visualization of protein 3D structure

(1)

f

Primary Structure

— ltis the linear sequence of 20 types of amino acids with different
characteristics e.g. small, large, polar, lipophilic, charged,...

HLAAT!

— Key facts about a polypeptide chain
+ Chemical bonds have characteristic lengths.
+ The peptide bond has partial double-bond character, meaning It is
shorter, and rigid
+ Other bonds are single bonds (but: restriction of rotation due to
steric hindrance)

~

(2)
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Secondary Structure

— These are regions of local regularity
+ ie., a-helices, p-strands, -sheets & -turns

Y '! :'1 ¢ 0‘ ‘! :‘ 'l‘oO = . r'
. ,*v.h u,t.w r. t' - W b o
o ! ' b i &

P, v‘:‘!:r‘:*'."f*: .:Oh“' — & *"
L] T

— Each type of secondary structure has a characteristic
combination of phi and psi angles




(3)
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Tertiary structure

the overall chain fold that results from packing of secondary Quate rnary structure
structure elements

) — the arrangement of separate chains within a protein that has
Domains, repeats, zincfingers...

more than one subunit

Domain:independently folded part of a protein. Average size, about - the arrangement of separate molecules, such as in protein-protein or
150 aa residues, lower limit ca 50 residues protein-nucleic acid interactions

Repeats: several types: LRR, ANK, HEAT.... Composed of few secondary
structure elements. Stabilized by interactions between repeats; can
form large structures.

+ e.g., haemoglobin

Zinc fingers: several types; structure is stabilized by bound zincion

RUBISCO RUBISCO-structure (1rcx)

Rubisco, ribulose bisphosphate Ay + Rubisco protein of spinach
carboxylase, is a protein
molecule present in plant cells.
It takes part in photosynthesis
and convertsinorganicCO, intc
organic forms containing C.-C + The arrangement of large &
bondsand H atoms. B AT small chains is L858,

These are used to sustain plant: - b + Thelarge chain has substrs
in the form of sucrose (table RUBP bindingsite.

sugar) or stored as starch.

Most abundant protein
on earth

(pdb code 1rcx) is compose
oftotal 16 chains, 8 large a
8 small.

(7) (8)

1RCX- active site _ Binding pocket

The central structural motif in
the catalyticsubunit (L) is an
eight-stranded parallel a/p-
barrel, which forms a scaffold
harboringthe active site.

Active site residues are situated
inthe loops that connectthe B
strandswith the a helices.

Itis non-activated form

Binding pocket of RUBP. Interacting residues are colored pink




GENOME ANNOTATION

(By Amish Kumar) | =%

The past decade has seen the completion of numerous whole genome sequencing
projects, however this is not the end of a genome project. In order to make use of these
genome sequences, we need to understand all of its components.

Assigning identities and functions to sequences within the genome is called genome
annotation. It is the process of taking the raw DNA sequence produced by the
genome-sequencing projects and adding the layers of analysis and interpretation
necessary to extract its biological significance and place it into the context of our
understanding of biologicalprocesses.

Genome annotation itself is a multi-step process this involves describing different
regions of the code and identifying which regions can be called genes.

This tutorial aims to give an overview of various online tools which can be used for
the annotation of plant genome as follows.

Part-1: We will download a DNA Sequence.

Part-2: Translate the protein in all reading frames.
Part-3: Predict CpG regions in the sequence.

Part-4: Find ORF in the sequence.

Part-5: Find genesin the sequence.

Part-6: Further annotate the sequence.

Part-7: Find patternin the predicted protein sequence.

(1)
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We will download a DNA Sequence

Translate the protein in all reading frames.

Predict CpG regions in the sequence.

Find ORF in the sequence.

Find genes in the sequence.

Further annotate the sequence.

Find pattern in the predicted protein sequence.

REBASE snzyime M AIICI1

J




Yool > Seqience Tarslaon > EMBOSS Trnseq

EMBOSS Transeq

EMBOSS conesponding pestide seqvences.
o

STER 1 Enlt yar il sipan's

Elr ot sl 820t DMARNA = saqonces 1 any ot onat
ogI2HARS S0 2390ATI Ardtopes el chomoscne, e sequnce
ACTAMACATTACAGIAMTTTTCTTTCAAGCAMI GRCGALC G

G1T6AG]

GATGITGH
SOAGIAACAGE GATAGA
PALTCATTCIC AMTTAIGGITTIAGTTAIAT
BTATA T TAGTTCCATCOMEGICAIS
0 ot ol | Bomse. | seqenceZ i

STED 2 Seec Paamets

FRAE COON TABLE
- St Cods

FEGON T REVERSE
STARIEND " m

$TERY Sutmbyaur

Dot by e Tok s o o wan b by ol w1 st are )

1Fy plonts usehese saries during b cours plese conta us

 nd ot

NS
T AT

i
or uload il (rulple) PASTA forat
e Yo fleeeted

orfillin an exanple.

Organism; o sprs
Trehinela spiralis .
Report genaeolts ward strand only  reverse strand only
[r——
Aemative TR g middle ~ many

Climydorores ki
Gaderiaphaa
Scrumlrperim
Thebom

expert e

s

Upload ¢ NA.,.."%_ fovang eqUENCES. Non commercial users anly. ey
Aoy oyrsa
Aarglhs s
Byt s
Cadashiowns
Cabia gallmenti

iy

EMBOSS Cogplot

Inputform | Web sariices | Help 8 Documentation
Tl > Seqene Sttt » HEOS3 Copt
EMBOSS Cpgplot
ety and plet Cpt slands i nulentide sequence(s)
STEP 1« Enti your nput seqence
ol o pase & i s e 1y $ i omal

QUK CIMOANS2 4T 0 Ko ralana chronosoma, ol sscince
I A LA TG CTAGLI GG
Al il

.

GO IAIGAAIGIT BIAIBLIAGIIAA
GALIAGACACCARCGICCOALCACAT GARILIGTICARCAGGICA COBAAMGRIBIITTIGAT
AUICAIGTCITARTIATGE TTTAGTIATATARAT TAAMIACLCT IMCOAMGATT TTABIAGETS:
ATATATATTTCTAGT I GATCAANGAICGICT 6 GAGMAGTIACARGAGOAG I TTCANCRGITITGG
Origbat o [ Broma, Nofle wieiod

STER 2 Saoplens
VONDOV SIZE MMM LENGTH MM (BSERV:D MNMUMPERCENTAGE
0 £ om o s x

]

STEP3.- St ot

W you g o e hesa servies durog  conrse plese contct s

e

GeneMark

Afail o gene prdion pegrans develpsd at
Georga Insiteof Technobgy  Afa

ia, Archaes, M

© models. For

lhu‘ammm . the program optimized for speed.
Gane Pradiction in Eukéryotes

unsupevised taing. Note it Genelar-ES has a pecia mode franalying
fungal cenames Recenty,
GeneMark-ES, called GeneMark-ET trat uses RNA-Seq reads to improve
Iraining For seeral specles pre-vained model paramsters s ready and
avalab trough the GeneMark.hmm page

Gene Prediction in Transcripts

eEh

A

- 9
I 1". Heristic models. A naw advanced akgorithm GeneliarkS-T was developed

s available for downlozd
‘Gane Pradiction in Viruses, Phages and Plasmids

@ b the seaning progam GeneMart.

e rFaBd e =
Fle Hep Logi crte acnunt

i
3

Browser | Salect Tacks_Snapshots_Community Tacks _Custom racks_Prairance:

it Fesien st ] Cuigoe. | o |
o S| Lot |

e it eton. €~ g 100y

[EXanpeE G21G26443  TALEL ZOATL

il ersav-nssn

"
smmgn  wussn F
[t

X
4020 Ko gn kgl 8
R0 g ®
oERAE DGCEmmd §

o I 0

Selot Tacks [crnigong
Mt ey cloas e s avgher e

Gobackto ALGUSTUS yab e G portl.




PROGRAM DETAILS FOR THE NATIONAL WORKSHOP ON
‘COMPUTATIONAL BIOLOGY IN PLANT SCIENCE’
13 - 14th November 2014

DAY 01(13th November 2014)

INAUGURAL SESSION

9:00 am
9:30 am

09:40 am
09:50 am
10:00 am
10:05 am

10:30 am
11:15 am
14:00 pm

14:30 pm

16:00 pm
16:15 pm

DAY 02 (14th NOV 2014)

09:15 am
11:00 am
11:15 am
12:15 pm
14:00 pm

14:30 pm

16:00 pm

Registration

Welcome Address

Chairman Address

Deputy Co-ordinator Address

Vote of Thanks

Tea

MORNING SESSION

Computational Biology in Plant Science

Transcriptome Analysis

Lunch
AFTERNOON SESSION

Comparative Genomics

Tea

Discussion on Tutorials

Genome Annotation

Tea

Genome Annotation (Contd.)

Protein Structure Visualization and Analysis

Lunch

AFTERNOON SESSION

Protein Structure Visualization and

Analysis (Contd.)

Tea

VALEDICTORY FUNCTION

Director’s Address

Certificate & Prize Distribution

Vote of Thanks

Closing Address

Reception, NIPGR

Co-ordinator,
Sub-DIC

Director, NIPGR
Dy Co-ordinator, Sub-DIC
Co-ordinator, Sub-DIC

Dr. Gitanjali Yadav, NIPGR
Mr. Kunal Chatrath, NIPGR

Ms. Zohra Firdos Jafaree,

NIPGR

Mr. Kunal Chatrath and
Ms. Zohra Firdos Jafaree,
NIPGR

Mr. Amish Kumar, NIPGR

Mr. Amish Kumar, NIPGR
Ms. Archana Yadav, NIPGR

Ms. Archana Yadav,
NIPGR

Dy Co-ordinator, Sub-DIC
Co-ordinator, Sub-DIC




Name

Ms. Madhvi Mishra

. Vijaylaxmi Gupta
. Kaushal G. Modha

. Jananee Jaishankar

. Tina Sharma

. Rohit Khandelwal

. B. Meganathan
. Ashirbad Guria
. Rana D.P. Singh
. Aditi Jain

. Vandana Jaggi

. Kanak Rakshit

. Sunakshi Rustagi
. Pratibha Yadav

. Mahima Tiwari

. Rahul Michael
. Muthukumar P
. Seema Pradhan
. Vimal Pandey

. Abdulrazak Ado

. Dauda Danlami

. Idris Zubairu Sadiq

. Rabiu Sani Shawai

PROGRAM DETAILS FOR THE NATIONAL WORKSHOP ON
‘COMPUTATIONAL BIOLOGY IN PLANT SCIENCE’
13 - 14th November 2014

UNIVERSITY

UPTU

MGKVP Varanasi

Navsari Agricultural University

Maulana Azad National Institute of Technology
CCS University

Centre for Converging Technologies,
University of Rajasthan

Madurai Kamaraj University, Madurai
Madurai Kamraj University

Sugarcane Research Station, Gorakhpur
University of Delhi

Maharshi Markandeshwar University
Maharshi Markandeshwar University
Maharshi Markandeshwar University

IIT Delhi

Jaipur National University
CSIR-National Botanical Research Institute
IARI, New Delhi

NIPGR

NIPGR

Sharda University

Sharda University

Sharda University

Sharda University

. Hassan Muhammad Ibrahim Sharda University

. Jamilu Yusuf Muhammad Sharda University

. Sale Ali Ibrahim Sharda University
Dr Somdutta Sinha Roy, University of Delhi
Ms. Shaista Parveen NIPGR




PROGRAM DETAILS FOR THE NATIONAL WORKSHOP ON
‘COMPUTATIONAL BIOLOGY IN PLANT SCIENCE’
13 - 14th November 2014

ORGANISERS

DR. GITANJALI YADAV COORDINATOR, NIPGR
MR. SUBHASISH MONDAL NIPGR
DR. RENU KUMARI NIPGR
MRS. SANGITA NIPGR
MRS. PIYUSH PRIYA NIPGR
MS. ARCHANA YADAV NIPGR
MR. AMISH KUMAR NIPGR
MR. SANJEET KUMAR MAHTHA NIPGR
MR. SATISH BARFA NIPGR
MR. KUNAL CHATRATH NIPGR
MS. ZOHRA FIRDOS JAFAREE NIPGR

NIPGR SUB-DIC

CHAIRMAN PROF. A. K. TYAGI
COORDINATOR DR. G. YADAV

DY COORDINATOR DR. J. K. THAKUR

STAFF MR. SUBHASISH MONDAL
TECHNICAL ASSISTANT MR. KUNAL CHATRATH

SPEAKERS

DR. GITANJALI YADAV

MR. KUNAL CHATRATH

MS. ZOHRA FIRDOS JAFAREE
MR. AMISH KUMAR

MS. ARCHANA YADAV
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