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Databases in Bioinformatics

Introduction

Living organisms have been subjected to innumerable studies at various levels

viz., structure (morphol ogy, anatomy), function (physiology, biochemistry),
inheritance (genetics), evolution, taxonomy, etc. to name a few. Over the last

few decades, scientists have also attempted to unravel the molecular basis of
processes that are integral to organism biology and diversity. These studies were
initially focused on relatively less complex organisms that came to be referred to

as Model Organisms or Model Systems. Such organisms belonged to a wide range

of life forms ranging from viruses and bacteria to higher pla nts and animals.
Notable examples include Drosophila , C. elegans , Arabidopsis, mice, yeast and
more recently Oryza sativa, Medicago, Lotus, etc. Molecular genetic studies on
many of these life forms led to the development of markers and linkage maps,
which in turn, facilitated whole genome -sequencing programs to extract the
encoded information (genome sequence) that supports life. Subsequent analysis

of gene function based on expression profiling ( transcriptome  studies) and
mutant analysis ( functional genom ics) contributed further to our understanding of
biological systems. Rapid developments in sequencing chemistry ushered in an

era of high -throughput genome and transcriptome sequencing, which led to a

virtual explosion of biological data across the world t ransgressing the limits of
imodel systemso for biological studi es. Semi nal de
centered mainly on the development of Databases, which functioned as electronic

filing cabinets for the organization and analysis of large amounts of biological

data that were generated from such studies.
Biological Databases

Biological databases serve a critical purpose in the collation and organization of
data related to biological systems. They provide computational support and a
user -friendly inte rface to a researcher for meaningful analysis of biological data
viz., gene and protein sequences, molecular structures, etc. Computational tools

and techniques have also been successfully used for simulation studies on
biological macromolecules, their str uctures and interactions, molecular modeling
and drug design accumulating significant amount of data in these interdisciplinary

areas which would be dealt with separately in later units of this paper.
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This lesson would provide a brief overview of differen t types/categories of
databases. It would however, avoid detailed descriptions that can be accessed

from several standard Bioinformatics textbooks or from the home pages of
various databases. A few practice exercises for access and retrieval of information

are provided at the end of the lesson. Some of these exercises would be
supported with step  -by-step instructions for the benefit of beginners while others

are to be completed by students on their own.

Questions

How would I know whether a database relev ant to my interest/study exists or
not?

How can | be assured of the authenticity of the information available in any
database?

Answer

The journal, Nucleic Acids Research (NAR), publishes in its January issue every

year, a comprehensive compilation of al | peer-reviewed databases and online

tools. These issues can be accessed at http://nar.oxfordjournals.org/ . The peer
review process ensures that the published literature and its contents are

accurate.

Classi fication of Biological Databases

As mentioned earlier, the quantum of biological information available and its rate

of increase have necessitated the creation of databases to collect and organize

the data in a meaningful form. In order to maintain quality , Improve accessibility
of information and reduce redundancy, databases have been classified into

different types.

NOTE :
The mode of database classification might vary in published literature. It is more
important for a student/researcher to identify the information that he/she is

searching for and attempt to access it from a relevant database rather than dwell

upon its hierarchy.

Two main approaches have been used to classify databases:
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Type of data/information

In this mode of classification, databases

A few examples are listed below.

are categorized based on the data type.

S. No. Type of data Example(s) Weblinks
1. Sequence of biomolecules GenBank, EMBL, | (i) www.ncbi.nim.nih.gov/  genbank /
ViZ., DNA, RNA, proteins DDBJ, Swiss -Prot, (") https://www.ebi.ac.uk/ embl /
PIR
(i) www. ddbj .nig.ac.jp/
(iv) http://web.expasy.org/docs/swis
s-prot_quideline.html
(v) http://pir.georgetown.edu/
2. Bio-molecular structures PDB http://www.rcsb.org/pdb/home/hom
e.do
3. Bibliography /scientific PubMed, Scopus | (i) www.ncbi.nlm.nih.gov/  pubmed
literature ** (Search engine) (i) www.scopus.com
4. Patent databases USPTO Www. uspto .gov/
5. Metabolic  pathways / | KEGG http://www.genome.jp/kegg/pathwa
molecular interactions y.htm
6. Gene expression profiles eFP Browser http://bar.utoronto.ca/efp/cqi -
bin/efpWeb.cqi
7. Genetic disorders OMIM www.ncbi.nlm.nih.gov/  omim
8. Whole genome sequences Entrez \ Genomes www.ncbi.nlm.nih.gov/sites/ entrez ?d
b= genome
9. Education Teaching tools T | http://www.plantcell.org/site/teachi

Plant Cell

ngtools/t eaching.xhtml

Kk

Some of the bibliographic databases/search engines require a subscription to

access their contents. The Delhi University Library System has procured online

subscription for several national/international journals of repute and search

engines viz., Scopus that are relevant to different disciplines.

by searching for its home p

Question:

Answer

Is it necessary to remember the website addresses of databases?

No. It would be easier to access a database based on its published reference or

age using search engines viz. Google.

Source of data/information
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This category includes Primary, Secondary, Composite and Integrated databases.

(i)

(ii)

(iii)

(iv)

Primary Databases : contain bio -molecular data in its primordial or
original form. Examples of such da tabases include GenBank, EMBL
(European Molecular Biology Laboratory) and DDBJ (DNA Data Bank of
Japan) for DNA/RNA sequences, SWISS -PROT and PIR (Protein
Information Resource) for protein sequences and PDB (Protein Data Bank)
for molecular structures. The primary nucleotide sequence databases
listed above contain a heterogeneous mix of data including whole genome
sequences, gene sequences derived from genomic DNA or mRNA(cDNA),
sequences of chromosomes, complete or partial sequences and
annotated /un-annota ted entries with established/predicted functions.
Therefore, identification of sequences of interest from primary databases

involves screening a large number of entries.

Secondary Databases . Secondary databases contain information, which

is derive d from the analysis of primary data and are therefore considered

to contain more relevant and useful information structured to specific
requirements. Representative examples include Eukaryotic Promoter
Database and UniGene, which are sequence -based seconda ry databases;
PROSITE, PRINTS and BLOCKS represent databases of patterns/motifs  of
protein sequences;  SCOP (Structural Classification Of Proteins) describes
structural and evolutionary relationships between proteins of known
structures; CATH (Class, Archit ecture, Topology, Homology) which
includes a hierarchical classification of protein structures.

Composite Databases represent an amalgamation of several primary

database sources and are easy to use. Use of composite databases allows
a user to access all the relevant information from a single source rather
than connect to multiple resources. One of the best examples of a
composite database is the NCBI (National Centre for Biotechnology
Information) database, which includes several primary and secondary
databases viz., GenBank, PubMed, OMIM, etc. Use of the NCBI database
would be dealt with in greater detail in Unit 3.

Integrated Databases contain data that has been collated from
different, but related organisms. Such data are very useful for
compar ative genomics  studies and provide a better insight into the

evolutionary relationships and synteny between the genomes of different
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organisms. Such studies are very useful for evolutionary studies. These

could also be used for the identification of candid ate genes that influence
traits of economic value in crop plants. Example: ATIDB (Arabidopsis
thaliana Integrated Database) provides a comparative data of genome and
transcriptome sequences between the model organism, Arabidopsis
thaliana and related Brass ica species of economic value viz., B. rapa , B.

nigra , B. oleracea , etc.

Other notable examples include:

S.No. Database Organisms

1. SGN (Sol Genomics Network) tomato, potato, eggplant,
http://solgenomics.net/ pepper, petunia

2. Legume Base Lotus japonicus and
http://www.lequmebase.brc.miyazaki - Glycine max
u.ac.jp/

3. BeanGenes Phaseolus and Vigna
http://beangenes.cws _ .ndsu.nodak.edu/ species

4, Gramene cultivated rice, wild rice,
http://www.gramene.org/ maize, wheat, Barley,

sorghum, pearl millet,
foxtail, and oats

5. TIGR Plant Transcript  Assemblies Data base Multiple plant species
http://plantta.jcvi.org/

6. AphidBase Multiple Aphid species
http://www.aphidbase.com/aphidbase/

7. SYSTOMONAS Infection and biotechnology
http://systomonas.tu ___-bs.de/index.php of Pseudomonads

8. Human Ageing Genomic Resources (HAGR) Biology and ge netics of
http://genomics.senescence.info/ aging in humans

9. FLYMINE Drosophila and Anopheles
www. flymine .org/ genomics

It is important for students to understand that the classification structure can
sometimes appear redundant. As scientific research becomes increasingly
interdisciplinary in nature, databases are expanding in scope and information

content that may not strictly adhere to any given format of classification. Due to

this reason, several databases might either find mention under mu Itiple
fifcategori eso or mi g ht be mer ged based (ol

organism(s) under study (see below). Merger of databases could also contribute

to the development of Integrated databases.
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Over the last few years, work on several species has b een initiated for analysis of
their genome and transcriptome. This exercise has led to the development of

many additional  organism _-specific databases , some of which are  listed below:

Chlamydomonas Center - green alga ( Chlamydomonas)
Medicago.org - barrel medic (Medicago truncatula)
SoyBase - soybean ( Glycine max)

Maize GDB - corn/maize ( Zea mays)

Oryzabase - rice species (  Oryza species)

TAIR - The Arabidopsis Information Resource
FLYBASE - Drosophila

OMIM (Online Mendelian - Human genes and genetic disorders

Inheritance in Man)

These databases collate data derived by using different approaches to study the

plant system(s) viz., genome and EST/transcriptome sequencing, analysis of

mutant lines, studies on germplasm variations, linkage maps, microarray data,

etc.

In order to encourage a dynamic interaction with students and to instill greater
independence and confidence in handling databases, step -by - step instructions for
retrieval of different types of data for a few commonly used databases are
provided below. The home page of these databases and an introductory view of

their content would be provided. Some of these databases would be described in

greater detail in subsequent units of this paper. At the end of this session,

stu dents should be able to identify relevant databases for their queries, access

and download information pertaining to their area of interest.

NOTE:
(1) Every databaseisuser -fri endly and has a comprehensive AT
and a fAHel po i con ge.nThisi unisis mob anbkasicptextbook
chapter on Databases and is not a substitute for the detailed user guidelines
provided in the Training and Tutorial sections of any database. It is
strongly = recommended that users familiarize themselves with the
Traini ng/ Tut or i al section of a database and use th

queries/clarifications.

Institut e of Lifelong Learning, University of Delhi



Databases in Bioinformatics

(@)

3)

(4)

Intensive practice sessions are more important than theoretical notes to
develop expertise in any database. You would learn more about
databases by WORKING  on them than by READING about them.
Therefore, it is most important for a student to spend more time on
Practical sessions

It is advisable to spend time on not more than two databases/exercises in

each period (of one hour duration). This would ensure that students be come
proficient in the use of these databases and not remain restricted to only

those exercises that are given in this lesson.

A fiQuestion bank 0 is provided at the end of this lesson. Students are
expected to solve these exercises independently to enhance their practical

skills on databases.

Biological Database Retrieval Systems I Case

Studies

In this section, we will learn to retrieve data from different kinds of databases.

This section is introductory in nature and would cover a broad range of databas es
including those providing a comprehensive list of peer -reviewed databases,
nucleotide sequences, bibliography, whole genomes, organism -specific databases,

gene expression profiles and proteomics. The primary objective is to introduce to

the student the  diversity of databases available for use. Examples include a range

of organisms from microbes, animal and plant systems.

Identification and classification of Databases

In this exercise, we will learn to retrieve a list of peer -reviewed

databases avai lable online.

Question: Categorize databases (as many as you want) from the

database issue of NAR (current academic year) into primary, secondary,

composite or integrated database.

The following steps should be performed to access the database issue.
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1. Access the home page of Nucleic Acids Research journal of the Oxford

University Press ( http://nar.oxfordjournals.org/ ).

Nucleic Acids Research

ABCUT THIS JOURNAL CONTACT THIS JOURMAL SUBSCRIFTIONS

Institution: University of Delhi Sign In as Personal Subscriber

Oxford Journals » Life Sciences » Nucleic Acids Research

READ THIS JOURNAL

Wiew Current Issue (Volume 41 Issue 3 February 2013

Nucleic Acids
Research

Advance Access
Browse the Archive

NAR is an Open Access journal

MNAR's Top Articles are updated monthly and show recent
articles that have been maost often accessed in HTML and PDF
formats in the specified month and category.

MAR's Featured Articles represent the top 5% of papers in
terms of originality, significance and scientific excellence.

MAR's F1000 Articles: the Faculty of 1000 provides
evaluation and ratings of highly significant research articles.

2013 Database Issue

The 20th Database Issue is now available and includes 176
articles. This year’s highlights include two databases of DMNA
repeat elements; several databases of transcriptional factors and
transcriptional factor-binding sites; databases on various aspects
of protein structure and protein-protein interactions; databases
for metagenomic and rRNA sequence analysis; and four
databases specifically dedicated to Escherichia coli. The NAR
online Molecular Biology Database Collection has been updated
and currently lists 1512 online databases.

Nucleic Acids
Research

Figure : Snapshot of the Journal T Nucleic Acid Research

Source: (http://nar.oxfordjournals.org/ ).

The above page gets displayed on which

CURRENT ISSUE ARCHIVE

T

SEARCH

THE JOURMAL

> About this journal

| > 2013 Database Issue

» 2012 Web Server Issue
> NAR Special Collections

f © Referee Information
> Rights & Permissions
» Dispatch date of the next issue
» This journal is @ member of the

Committee on Publication Ethics

{COPE)

» wiew Recent Comments on

articles

© » We are maobile - find out mare

there is a hyperlink to the 2013

database issue. Click on the hyperlink to open the table of contents a portion of
which is displayed below. The database iss ue not only highlights newly developed

databases but also highlights major updates of existing databases including NCBI,

Institut e of Lifelong Learning, University of Delhi
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DDBJ, EMBL, etc. It is strongly recommended that students go through the entire

table of contents to get a feel of different types of

Database issue

Volume 41 Issue D1 January 2013

For checked items
() wiew abstracts (_) download to citation manager [Gol [ Clear )

O Articles

[[] Xosé M. Fernandez-Suarez and Michael Y. Galperin

This Issue

databases that are available.

« Previous | Next Issue »

January 2013 41 (D1)

The 2013 Nucleic Acids Research Database Issue and the online Molecular Biology

Database Collection
Nucl. Acids Res. (2013} 41(D1): D1-D7 doi:10.1093/nar/gks1297

»habstract »Full Text (HTML) » Full Text (PDF) »Screen PDF » Database Summaries

opPEN AccEess [lco) IRERER

[] NCBI Resource Coordinators
Database resources of the Mational Center for Biotechnology Information
Nucl. Acids Res. (2013} 41(D1): DB-D20 doi:10.1093/nar/gks1189
» Abstract »Full Text (HTML) » Full Text (PDF) » Screen PDF
opEN Access [[cd) TR

[[] Yasukazu Nakamura, Guy Cochrane, and Ilene Karsch-Mizrachi on behalf of the
International Nucleotide Sequence Database Collaboration
The International Nucleotide Sequence Database Collaboration
Nucl. Acids Res. (2013} 41{D1): D21-D24 doi:10.1093/nar/gks1084
» Abstract »Full Text (HTML) » Full Text (PDF) » Screen PDF
oPEN AccEss () BT

[] Osamu Ogasawara, Jun Mashima, Yuichi Kodama, Eli Kaminuma, Yasukazu
Makamura, Kousaku Okubo, and Toshihisa Takagi
DDBJ new system and service refactoring
Nucl. Acids Res. (2013) 41(D1): D25-D29 doi:10.1093/narfgks1152

Once the list of databases has been downloaded, complete

categorizing the same into different types.

Nucleotide sequence retrieval

Nucleic Acids
Research

»Index By Author

*®» Cover Image

®»Table of Contents (PDF)

> Articles
* Front-Matter/Back-Matter

Find articles in this issue containing

these words:

Advance Access

In this exercise, we will learn to retrieve the nucleotide sequence(s) of a

desired gene from a database (Genbank).

Question: Retrieve the complete genomic/cDNA/MRNA sequence of the

actin gene from pea aphid

the exercise of

1. Access the home page of the NCBI ( http://www.ncbi.nlm.nih.gov/

). The

ATaining and Tutorial o

sect
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http://www.ncbi.nlm.nih.gov/

National Center for Biotechnology Information
| 4 ‘ |+ ‘f—jhttp:,’,’www.ncb\.nlm.nih.gov.i ¢ | (Qr Google
M
£ NCBI Resources ¥ HowTo®)

India Against Corruption 1. INTRODUCTION Yatracom WileyzSearch Results http://164.1.../Login.aspx Google Earth Callery »

Sign in to NCBI

SNCBl  mmms

National Center for
Bietechnelogy Information

NCBI Home Welcome to NCBI Popular Resources
2. i e scree
Resource List (A-Z) The National Center for Biotechnology Information advances science and health ~ PubMed
Al Resources by providing access to biomedical and genomic information. Bookshelf
Chemicals & Bicassays About the NCBI | Mission | Organization | Research | RSS Feeds PubMed Central
Data & Software PubMed Health
BLAST

DNA & RNA

Get Started .

Sign in to NCBI

Nucleotide Nucleotide :

Actin AND aphid ['search

Limits ~ Advanced Help

Nucleotide

The Nucleotide databass is a collection of sequencas from several sources, including GenBank, RefSeq, TPA and

C C PDB. Genome, gene and transcript sequence data provide the foundation for biomedical research and discovery.

CCTc

Using Nucleotide Nucleotide Tools Other Resources :2
Quick Start Guide Submit to GenBank GenBank Home ke
FAQ LinkQut RefSeq Home
Help E-Utilities Gene Home g2
A
GenBank FTP BLAST SRA Home 3
RefSeq FTP Batch Entrez INSDC =y
The results of the above search are displayed below. As evident, searching a
primary database can show several results, ma ny of which may not be directly
relevant to the query. In such cases, it is importan t to scroll through the results
to identify t he required entry or modify the search parameter suitably using

Boolean operators to retrieve more focused results.

& NCBI  Resources [¥) HowTo v

Sign in to NCBI

Nucleotide Actin AND aphid ‘@

Save search Limits  Advanced Help
Display Settings: [v] Summary, 20 per page, Sorted by Default order Sendto: [ Filter your results:
O Found 186 nucleotic Nucleotide (184) EST (2) b
ti 5 i

oun nucleotide sequences. Nucleotide (184) (2) Bacteria 4

Results: 1to 20 of 184 Pags|1 |of10 N> Last>>  INSDC (GenBank) (32
mRNA (141

u] Streptococeus pyogenes MGAS1882 chromosome, complete genome RefSeq (152

1. 1,781,029 bp circular DNA _
Accession: NG_017053.1 Gl 363493132 Manage Filters
GenBank FASTA  Graphics

¥ Top Organisms [Tree)

[0 Streptococcus pyogenes MGAS15252 chromosome, complete genome Acyrthosiphon pisum (165)
21,750,832 bp circular DNA Avabicopsis thaliana (6)

Accession: NC_017040.1 Gl 383479207 Toxoptera citiida (3)

GenBank  FASTA  Graphics Sitobion avenae (2)

Caenorhabditis remanei (2)

[0 Arabidopsis thaliana chromosome 2, complete sequence All other taxa (6)
3. 19,698,289 bp linear DNA More...

Accession: NC_003071.7 Gl: 240254678

GenBank FASTA  Graphics

Find related data &

[ Acyrthosiphon pisum Protein FRG1 homolog-like (LOC100159614), mRNA Database: (S %)
4,

1,147 bp linear mRNA
Accession: NM_001161935.2 Gl 402745426
GenBank FASTA Graphics Relaled Sequences
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Acyrthosiphon pisum twinfilin-like (LOC100162716). mRNA
1,375 bp linear mRNA

Accession: NM_001162073.2 GI: 402743396
GenBank FASTA Graphics Related Sequences

Acyrthosiphon pisum actin (LOG100169280), mRNA

s

1,461 bp linear mRNA

Accession: NM_001142636.1 GI: 217330649
GenBank FASTA Graphics Related Sequences

Acyrthosiphon pisum O-sialoglycoprotein endopeptidase (Osgep), mMRNA

~0

1,296 bp linear mRNA

Accession: NM_001162118.2 GI: 402744674
GenBank FASTA Graphics Related Sequences

Acyrthosiphon pisum muscular protein 20 (LOC100164372), mRNA

=0

1,148 bp linear mRNA

Accession: NM_001162151.2 Gl 402744544
GenBank FASTA Graphics Related Sequences

©0

Streptococcus pyogenes MGAS15252. complete genome
1,750,832 bp circular DNA

Accession: CP003116.1 Gl 378927197
GenBank FASTA Graphics Related Sequences

[0 Acyrthosiphon pisum calponin-like (LOC100162420). mRNA

10. 1,442 bp linear mRNA
Accession: NM_0012049381 GI: 326319995
GenBank FASTA Graphics Related Sequences

[ Acyrthosiphon pisum dynactin subunit 6 (Dctng), mRNA

14. 867 bp linear mRNA
Accession: NM_001162752.2 GI: 253735790
GenBank FASTA Graphics Related Sequences

[ Acyrthosiphon pisum profilin-like (LOC100161765), mRNA

15. 1,170 bp linear mRNA
Accession: NM_001162657.1 Gl 242247352
GenBank FASTA Graphics Related Sequences

[ Acyrthosiphon pisum parvin, alpha (Parva), mRNA

16. 1,822 bp linear mRNA
Accession: NM_001160336.1 Gl 237858708
GenBank FASTA Graphics Related Sequences

[ Acyrthosiphon pisum actin (LOC100145822), mRNA

17. 1,773 bp linear mRNA
Accession: NM_001126200.2 Gl: 209915629
GenBank FASTA Graphics Related Sequences

[ Acyrthosiphon pisum twinstar (Tsr), nRNA

18. 1,065 bp linear MRNA
Accession: NM_001126170.2 Gl: 208870034
GenBank FASTA Graphics Related Sequences

Acyrthosiphon pisum actin (LOC100145822), mRNA

NCBI Reference Sequence: NM_001126200.2
EASTA  Graphics

Go to:

Locus
DEFINITION
ACCESSION
VERSION
KEYWORDS
S0URCE
ORGANISM

COMMENT

FRIMARY

FEATURES
source

NM_001126200 1773 bp mRNA linear INV 29-AUG-2012
Acyrthosiphon pisum actin (LOC100145822), mRNA.

NM_001126200

NM_001126200.2 GI:209915629

Acyrthosiphon pisum (pea aphid)

Acyrthosiphon pisum

Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Paraneoptera; Hemiptera; Sternorrhyncha;
Aphidiformes; Aphidoidea; Aphididae; Macrosiphini; Acyrthosiphon.
VALIDATED REFSEQ: This record has undergone validation or
preliminary review. The reference seguence was derived from
EX633452.1, DQ413237.1, EX615553.1 and EX632190.1.

On Oct 23, 2008 this seguence version replaced gi:187109133.

REFSEQ_SPAN PRIMARY IDENTIFIER PRIMARY SPAN COMP
1-241 EX633452.1 1-241
242-1372 DR413237.1 1-1131
1373-1759 EX615553.1 24-410 c
1760-1773 EX632190.1 10-23 c
Location/Qualifiers
1..1773

/organism="Acyrthosiphon pisum"
/mol_type="mRNA"
/db_xref="taxon:7029"

Search details

Actin[All Fields] AND aphid]All Fields]

Search

Recent activity

Q_ Actin AND aphid (184)

Q_ Actin AND aphids (173)

See more..

Turn Off Clear

Nusleotide

Nusleotide

B FlyBase 101-the basics of navigating

FlyBase.

PubMed

See more.



gene

misc feature

ORIGIN

1 gagtgagagg
61 tgatcgacte
121 aategaattt
181 ttccaaactec
241 tatgtgtgac
301 cggttttgee
361 tcatcaggga
421 ateccaaaaga
481 ggacgatatg
541 agaacaccca
601 gacacaaatt

661

721

781

841

901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741

s

acttteocattg
atctcacact
tottgotgge
tttcaccacc
ggctttggac
ctatgaattyg
agcteotatte
caactccatc
gtctggaggt
tttggeoteeca
atggattgga
acaggagtac
atatttattt
ataagaatca
ttacagectea
tactgactga
atggaatttt
gattataatt
tatacatgte

Databases in Bioinformatics

1..1773

/gene="L0OC100145822"

/note="actin"
/db_xref="APHIDBASE:ACYPI000064"
/db_xref="GeneID:100145822"
233..235

/gene="L0C100145822"
/note="upstream in-frame stop codon”
242..1372

/gene="L0C100145822"
/codon_start=1

/product="acktin related protein 1"
/protein_id="NP_001119672.1"
/db_xref="GI:187109134"
/db_xref="APHIDBASE:ACYPI000064"
/db_xref="GeneID:100145822"

/translation="MCDEEVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPREQGV
MVGHMGOEDSYVGDEAQSKRGILTLEYPIEHGIVINWDDMEK IWEHTFYNELRVAFEEH
FVLLTEAPLNPEANREEMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVLDSGDGY
SHTVPIYEGYALPHAILRLDLAGRDLTDYLMEILTERGYSFTTTAEREIVRDIKEELC
YVALDFEQEMATARSSSSLEKSYELPDGOVITIGNERFRCPEALFQPSFLGMEACGIH
ETTYNSIMECDVDIRKDLYANTVLSGGTTMYPGIADRMOKEITALAPSTMEKIKIIAFPP

ERKYSVWIGGSILASLSTFQOMWISKQEYDESGPSIVHRECE"

aaggctactt atacecggtgt tggtactcte acaagaccag ttttgttegg
gttegeoetate gacgbtgogge tttaatattt tttecattttt aaaagtttta
aaactttacg ttttcacatt ttteggeogtt cgaactatag ttgeoteceogtg
ttggaattte tacttttatt tetgtttaaa taaattaaaa actaattcaa
gaagaagtag ccgecattggt tgtagacaat ggatectggta tgtgeoaaage
ggagatgacyg caccceogtge tgtgttcoccca tececattghttg gacgteoceceg
gtcatggteg gtatgggaca aaaagacage tatgtaggag atgaagecea
ggtatcctta ccttgaaata cceoccattgaa cacggtateg ttaccaactg
gaaaaaattt ggecatcacac attctacaat gaattgeogtg tageoececcaga
gttttactaa cagaagcoctece attgaaccece aaggeoctaate gtgaaaagat
atgtttgaga cattcaacac ccctgeotatg tatgttgeta teccaagetgt

tatgetteotyg gteogtaccac tggtategbte tbtggattetg ghgatgghtgh
gtocccaatet atgaaggtta cgetttacct catgetatece ttegtetega
cgtgatctea ctgactacct aatgaaaatec ttaaccgaac gtggttacag
actgctgaac gagaaattgt tecgtgatatec aaggagaaat tgtgetatgt
ttocgaacaag aaatggeotac tgeotgeottet teocageotecat tggagaaate
cococgatggte aagttatcac aateggaaat gaaagattce gttgeoccaga
caaccttoect tecttgggaat ggaggeoatge ggtatccacg agactacata
atgaagtgtg atgtagatat ccgtaaggac ttgtacgeoca acactgtatt
accaccatgt accctggtat tgoegacaga atgeocagaaag aaattactge
toctacaatga aaatcaagat aattgeotececa ccoctgagogaa aatactecagt
ggatceocatet tggeotteotet gtctacctte cageoagatgt ggatcteocaa
gacgaatcag gecocatectat tgtgeocacaga aaghtgeottet aaatactitt
tocctaaaaaa ctgtattttt tatttgaatt tteocctgtatt ttttatttaa
aaattataaa aaaaaatccg atgecattagg cctacattoce agtaagttat
aagecatteoet ttatcatage acgteotgett ttgatttata atttttttta
atgaaaagay aatataatta aatgtattta tttgataatt atttacttat
ttttagacat tecctaaatat ccaaagttgt cttataggeca aaaatattag
ttattaaatt ctctctaaaa atatttgaaa aataaatghtt tgtaatttat

attttgteta ttggttttet aaa

dealing with the specifi ¢ databases .

Bibliographic databases

In this exercise, we will learn to access bibliographic databases and

retrieve references/publications pertaining to a particular topic.

Question: Retrieve review articles and research papers over the last two

yearso n t he t BRggombinafitv  accine so .
1. Access the home page of the NCBI (
pointer is placed on the drop -down menu

http://www.ncbi.nlm.nih.gov/

)-

showi
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see all the options availa  ble in NCBI. Select the Pubmed option by clicking
on it. Alternatively, you could also select the

APopul ar Resourceso category.

National Center for Biotechnology Information

« | » || + | = hoep: jwww.nebi.nlm.nih.gov/ & | | Qr Nucleic acids research home

[ & India Against Corruption 1. INTRODUCTION Yatracom Wiley=Search Results http://164.1.../Login.aspx Google Earth Gallery ~Advanced Bi...ee Program Apple »
2 NCBI  Resources [¥] How To (¥

Sign in to NCBI

=
—=NCBI (AilDsmabases 17 | [ searcn
National Center for my

Biotechnology Information

NCBI Home Welcome to NCBI Popular Resources

Resource List (A-Z)

The National Center for Biotechnology Information ad: science and health by providing access to PubMed
All Resources biomedical and genomic information. Bookshelf
Chemicals & Bioassays About the NCBI | Mission | O ization | Research | RSS Feeds PubMed Central
Data & Software PubMed Health
DNA & RNA BLAST

Get Started Nucleotid
Domains & Structures Tools: Analyze el NGB softw uclectide

: + Tools: Analyze data using software
Genes & Expression + Downloads: Gt NCBI data or software Genome
Genetics & Medicine « How-To's: Leam how to accomplish specific tasks at NCBI SNP
. I 15: Submit data to GenBank or other NCBI databases Gene
Genomes & Maps
Protein
Homology
- PubChem
Literature
- NCBI YouTube channel
Proteins
Sequence Analysis Learn how to get the most out of NCBI NCBI Announcements
tool; d datab ith video tutorial:

Taxonomy e e R Y e New version of Genome Workbench

on the NCBI YouTube Channel. m available

Training & Tutorials 08 Sap 2012

Variation n 1 2 3 4 5 6 7 B An integrated, downloadable application
e A o Anbn

NCBI's July Newsletter is on the
Blonbn?

EN

I'n the search term, type fArecombinant vaccines?o
2 NCBI Resources (¥] How T

P'-'bmle"-gw PubMed + )| recombinant vaccines |@
US National Library of Medi
National Instites of Heath Advanced

PubMed
PubReader
PubMed comprises more than 22 million citations for biomedical literature from
B MEDLINE, life science journals, and online books. Citations may include links to Awhal
full-text content from PubMed Central and publisher web sites. Io mu;;{mﬂ"
liternture of J
PubMed Central
Using PubMed PubMed Tools More Resources
PubMed Quick Start Guide PubMed Mobile MeSH Database
Eull Text Articles Single Citation Matcher Journals in NCBI Databases
PubMed FAQs Batch Citation Matcher Clinical Trials
PubMed Tutorials Clinical Queries E-Utilities
New and Noteworthy EJ Topic-Specific Queries LinkOut
The results of the above search are given bel ow. We obtain references

describing production of recombinant vaccines in several systems. As
discussed earlier, searching a primary database can show multiple results,
many of which may not be directly relevant to the query. In such cases, it
is important  to scroll through the results to identify the required entry or
modify the search parameter suitably using Boolean operators to retrieve
14
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more focused results. It is also possible to restrict our search to a speific

time period. To specify the period/dates

cl

ick on the

icon (highlighted in the image below). Try to do this exercise on your own.

= NCBI

Pl.lblmedgou

US National Libeary of Medicine

Resources (~] How To [v]

recombinant vaccines

PubMed +

National Institutes of Heaith m RSS Save search Advanced et
Show additional filters Display Settings: [~] Summary, 20 per page, Sorted by Recently Added Send to: Filters: Manage Filters
Article types — -
Glinical Trial Results: 1 to 20 of 30508 Page|1 |of 1528 Next> Last>» eesults by year
Review [ Arenavirus reverse genetics for vaccine development.
ore ... 1. Ortiz-Riafo E, Cheng BY, de la Torre JC, Martinez-Sobrido L.
Text availability J GSH‘V\I'G\ 2013 Jan 30. [Epub ahead of print]
Abstract available :Eggiﬁ:;zz [PubMed - as supplied by publisher] a
Free full text available
Fulltext available O Recombinant Saimonelia Vaccination Technology and Its Application to Human Bacterial Related searches -
Publication dates 2. Pathogens. recombinant vaccines review
5years Zhang S, Walters N, Cao L, Rebison A, Yang X. . .
10 years Curr Pharm Biotechnol. 2013 Jan 8. [Epub ahead of print] new use of beg for recombinant vaccines
ot PMID: 23360265 [PubMed - as supplied by publisher] stover
ustom range... Related citations
pecies’ N N -
Humans [J Immunogenicity, protective efficacy and safety of a recombinant DNA vaccine encoding truncated ~ Titles with your search terms
Other Animals 3. Plasmodium yoelii sporozoite asparagine-rich protein 1 SAP1). Recombinant protein vaccines produced in
Zhao J, Deng S, Liang J, Gao Y, Liu J, Du F, Shang H, Cui L, Luo E. insect cells. [Vaccine. 2012]
Hum Vacein Immunother. 2013 Jan 28,9(5). [Epub ahead of print] Clinical development of plant-produced
Clearall PMID: 23357857 [PubMed - as supplied by publisher] recombinant pharmaceutica [Hum Vaccin. 2011]
- Related citations I .
X X X . X o X recombinant hepatiti [Am J Infect Centrol. 1897]
[0 Immunization with recombinant subolesin does not reduce tick infection with tick-borne encephalitis
4. virus nor protect mice against disease. See more
Havlikova 8, Lickové M, Aylién N, Roller L, Kazimirova M, Slovak M, Moreno-Cid JA, Pérez de la
Lastra JM, Klempa B, de la Fuente J. i -
Vaccine. 2013 Jan 25. doi:pii: S0264-410X(13)00074-1. 10.1016/.vaccine.2013.01.017. [Epub ahead of print] 5684 free full-text articles in PubMed =
PMID: 23357187 [PubMed - as supplied by publisher] Central
Related citations Prospective surveillance for cardiac adverse
events in healthy adults receiv [PLoS One. 2013]
[ Molecular identification and expression analysis of the CC chemokine gene in rock bream Analysis of V2 Antibody Responses Induced in
5. (Oplegnathus fasciatus) and the biological activity of the recombinant protein. Vaccinees in the ALVAC/AIDS [PLoS One. 2013]
Kim JW, Kim EG, Kim DH, Shim SH, Park CI. R bi influenza :
Fish Shellfish Immunol. 2013 Jan 25. dol:pii: S1050-4648(12)00480-9. 10.1016/./51.2012.12.013. [Epub ahead of [Acta Naturae. 2012]
print]
PMID: 23357024 [PubMed - as supplied by publisher] See all (5684)...
Related citations
[ Production of a chimeric allergen derived from the Major Allergen group 1 of House Dust Mite Find related data =
B. Species in Nicotiana benthamiana. Database: [Select %)
Li G, Jiang ¥, Guo W, Liu Z.
Hum Immunol. 2013 Jan 24. doi:pii: S0198-8859(13)00013-X. 10.1016/1.humimm.2013.01.002. [Epub ahead of print]
PMID: 23354320 [PubMed - as supplied by publisher]
Related citations
[J A comparison of non-toxin vaccine adjuvants for their ability to enhance the immunogenicity of Search detalls =
7. “vaccines, synthetic'[MeSH Terms] OR

Clicking on the

Publications might be freely available

nasally-administered anthrax recombinant protective antigen.

Gwinn WM, Johnson BT, Kirwan SM, Sobel AE, Abraham SN, Gunn MD, Staats HF.

Vaceine. 2013 Jan 22. doi:pii: S0264-410X(13)00034-0. 10.1016/.vaccine 2013.01.012. [Epub ahead of print]
PMID: 23352328 [PubMed - as supplied by publisher]

hyperlink of the paper title would enabl

("vaccines"[All Fields] AND "synthetic"[All Fields])
OR “synthetic vaccines”[All Fields] OR
("recombinant”[All Fields] AND “vaccines"[All
Fields]) OR “recombinant vaccines"[All Fields] P

or would require a subscription.

e you to download articles

that are available freely or are subscribed to by the University of Delhi. It is also

possible to select articles of a particular type viz., reviews or research papers or

video links using options available on the website.

in explo ring these options. Some of these features

You are advised to spend time

would be dealt with in greater

detail in Unit 3. These results can also be stored and analyzed later.

Whole genome sequence databases
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In this exercise, we will learn to access a d atabase related to whole

genome sequences and obtain information on genome -related queries.

Question: How many microbial genomes are  currently  being sequenced?

1. Access the home page of the NCBI ( http://www.n _ cbi.nlm.nih.gov/ ). Click
on the AGenomed hyperlink wunder fi Piro theu | ar Resou
figure. Al ternatively, you could also use the fAGen

o006 National Center for Biotechnology Information

<[ > || + [ nttp:s jwww.ncbinim.nin.gov/ ¢ | (Q- Entrez home

[ i India Against Corruption 1. INTRODUCTION Yatra.com WileyzSearch Results http://164.1.../Login.aspx Google Earth Gallery Advanced Bi...ee Program Apple »

2 NCBI  Resources [¥] How To (%)

Sign in to NCBI

P
CSNCB] All Databases & ‘ @
National Center for

Biotechnology Information

NCBI Home Welcome to NCBI Popular Resources
Resource List (A-Z) The Naticnal Center for Bi hnology Informaticn ad science and health by providing access to PubMed
All Resources biemedical and genomic informaticn. Bookshelf
Chemicals & Bioassays About the NCBI | Mission | Organization | Research | RSS Feeds PubMed Central
Data & Software PubMed Health
DNA & RNA BLAST
Get Started Nuclaatid
Domains & Structures Tools: Analyze data using NCBI softw uceclce
. ools: Analyze data usin! software:
Genes & Expression + D yGetNCEIda?aorsuﬁware
; i + How-Ta's: Leam how to accomplish specific tasks at NCBI SN
. bmissions: Submit data to GenBank or other NCBI databases Gene
Genomes & Maps
Protein
Homology
) PubChem
Literature -
§ NCBI Twitter feed
Proteins
Sequence Analysis Keep up-to-date on data updates, resource NCEI Announcements
announcements, and other information about .
Taxonomy whatis going on at the NCBI Ne'u\.rvarsmn of Geneme Workbench
Training & Tutorials available 08 Sep 2012
Variation nm i 2 3 4 5 6 7 B An integrated, downloadable application
Frr vsiraninm A analusine cnnnannen Antn 4
v
E?:B.LSL:J::IY Newsletter is on the ~
2. The following window will be displayed. This database contains extensive
information on  whole genome sequencing programs on a wide range of
. . . . . - \
bi ol ogi cal organi sms ranging fr omicobesal.ses t o hu

= NCBI Resources [v] How To v

Sign in to NCBI

Genome (Genome 1) ['scarch
Limits ~ Advanced

Help

i Genome
This resource organizes information on genomes including sequences, maps, chromosomes, assemblies, and
¥ annotations.
[ ]
Tt
7 v

Using Genome Custom resources Other Resources
Help Human Genome Assembly
Browse by Organism BioProject
Download / FTP Organelles BioSample
Submit a genome Plants Map Viewer
Viruses Protein Clusters
Genome Tools Genome Annotation and Analysis External Resources
BLAST the Human Genome Eukaryotic Genome Annotation GOLD - Genomes Online Database
Genomic groups BLAST Prokaryotic Genome Annotation Ensembl Genome Browser
NCBI remap PASC (Pairwise Sequence Comparison Bacteria Genomes at Sanger

1¢
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3. The following window will be displayed. This page allows you to browse
microbial genomes derived from several taxonomic groups. Only a portion
of the window has been shown here. Scrolling down the page and clicking

on the hyperlinks will provide detailed information. Calculate the total

number of microbial genomes that have been sequenced till date.

Microbial Genomes?%_g

Collaborators

gMap | ProtMap | TaxPlot | BLAST | FTP| Contactus

Genome Prokaryotic Projects

Microbial Genomes Resources presents public data from prokaryotic genome sequencing projects. The sequence collection contains data from
finished genomes as well as draft assemblies.

Genome Project

Genomes
Genome Projects

Prokaryotic Projects
Microbial Genomes

Microbial Genome Annotation Tools: We are pleased to annouce the availability of GeneMark and Glimmer, gene prediction tools for microbial Home
genome annotation. Complete Genomes
Draft Assemblies
Genome Annotation Pipeline: NCBI has developed a pipeline for annotation of prokaryotic genomes. This service is available to all users by request. Registered
If interested, please send an email to NCBT Genomes. Plasmids
Entrez Genome
S - . A - Submit a Genome
HEW Submission Check Tool: Microbial genome submission check is for the validation of genome submissions to Genbank. Seqw:‘“—l
N " - P PRI P " St Submission Guide
The Concise BLAST database allows for faster calculation times and a broader taxonomic view by eliminating similar proteins within a genus. Register a Project
Prokaryotes are the earliest forms of life, appearing on earth 4 billion years ago. During the course of their evolution they have extensively altered the Submit a Genome

biology and chemistry of our planet. More advanced organisms developed as once free-living bacteria took up symbiotic residence inside other cells. Submit Traces

These organisms eventually became the organelles found in modern eukaryotes. Energy-producing mitochondria and chloroplasts are examples of
organelles in eukaryotic cells. - =

il nte
The Prokaryotes include the Archaea, which include inhabitants of some of the most extreme environments on the planet, and the Bacteria, which 'q;::’ =
include both important pathogens and producers of fermented food, antibiotics, and vitamins. Shilisfica

Tools

Resources

Browse Genomes
Database:| Genomes + | Organisms:| Bacteria = | Completeness:| All + | Collapsing level:| Limit by class v

+ class:Gammap ia 720 )

] class:Epsilonpy ia 69 )
1 ) class:Deltaps ia 104 )

 class:B bacteria 232 )

3] class:Alphapr b ia 484 )

{H class: ia 11 )

[ species:Pi ia bacterium JGI 0000014-N04 1 sequence(s)

— ] species:Pseudomonas sp. ADP 1 sequence(s)

{# class:Bacili 426

)
class:Clostridia 289 sequence(s)
7] class:Negativi 42
class Erysipelotrichi 24 sequence(s)

class:Spirochaetia 89 sequence(s)
[+ species:Spi bacterium SCGC AMAAZ5T-POS 1 sequence(s)

1] class:Acti ia 623 sequence(s)
class:Chlamydiia 12 sequence(s)
class:Verrucomicrobiae 8 sequence(s)
f#] class:Opitutae 5

order:Methylacidiphilales 2 sequence(s)

f#] species:Verrucomicrobia bacterium SCGC AB-629-E09 1 sequence(s)
] species:Verrucomicrobia bacterium SCGC AAA1G68-F10 1 sequence(s)
] species Verrucomicrobia bacterium SCGC AAA168-E21 1 sequence(s)
| 7] species Verrucomicrobia bacterium SCGC AAA164-014 1 sequence(s)
] species Verrucomicrobia bacterium SCGC AAA164-115 1 sequence(s)
] species Verrucomicrobia bacterium SCGC AAA164-A21 1 sequence(s)
] species:Verrucomicrobia bacterium SCGC AAA3DD-O1T 1 sequence(s)
7] species:Verrucomicrobia bacterium SCGC AAAZDD-KO3 1 sequence(s)

[+ class:Spartobacteria 1 )

& Family Vi 1 )
— ] order;Lentisphaerales 1 )
] order: Ch 22 )
] order:Prochlorales 4 sequence(s)

] order:Oscillatoriales 28 sequence(s)
[+ order:Stigonematales 7 sequence(s)

f¥] order: 18 )
] order: Pl [ )
7] class: Gl ia1 )
] classB idia 120 )
i+ rlass Flavnh iin 10A l

1i
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Organis m -specific databases

In this exercise, we will learn to retrieve information related to a

particular gene from a model organism -based database.

Question: What are the gene models known for the Arabidopsis gene,
GLABRA2 ?

1. Access the home page of The Ara  bidopsis Information Resource (TAIR)

(http://www.arabidopsis.org/ ).

TAIR - Home Page

[ ][> |+ 5 http:s/www.arabi org/ ¢ | (Qr TAR home
m India Against Corruption 1. INTRODUCTION Yatracom Wiley:Search Results  http://164.1.../Logi h Gallery Advanced Bi...ce Program  Apple »
b 4 Gene $ | Search
[ e 7
\\I ta"r Home Halp Coniact Abouill  LoginRagiaier
Search Browse Tools Portals Download Submit News ABRC Stocks
The Arabidopsis Information Resource Breaking News
Subseribe to news feed
The Arabidopsis Information Resource (TAIR) maintains a database of genetic and molecular
biology data for the model higher plant Arabidopsis thallana . Data available from TAIR includes (3 Follow our Twitter feed
the complete genome sequence along with gene structure, gene product information, [ Join our Facebook group
metabolism, gene expression, DNA and seed stocks, genome maps, genetic and physical
markers, publications, and information about the Arabidopsis research community. Gene New Set of Confirmed T-DNA
product function data is updated every two weeks from the latest published research literature  Lines Available
and community data submissions. Gene structures are updated 1-2 imes per year using [November 28, 2012]
computational and manual methods as well as community submissions of new and updated The fourth one-allele setof
genes. TAIR also provides extensive linkouts from our data pages lo other Arabidopsis confirmed T-DNA lines.
resources. representing 3,263 new loci is
now avallable for ordering as
The Arabidopsis Biological Resource Center at The Ohio State University collects, reproduces, CS27944.
preserves and distributes seed and DNA resources of Arabidopsis thaliana and related species.
Stock information and ordering for the ABRC are fully integrated into TAIR. New from ABRC Education
and Qutreach!
Carnecie  TAIR s located at the Carnegie Institution for Science Department of Plant . [October 31,2012
$¢iEnce Biology and funded by the National Science Foundation with additional - ABRC is pleased lo announce
support from TAIR Sponsors, a re-designed Education and
Updates on TAIR funding are available here %::Eﬂs:h"rl‘:ﬂ;:g::;.mu.edu
The website allows guick and
easy donation of education
modules, direct ordering and
3 r ) \ online evaluation of education
o N > | s
R T S 2= {
| prde Gere! \ ¢ ¥ ~
\ Wﬁn\:‘“‘% 2012 MASC Report Now L
T cenefo™> Avallable 1
= ‘ Wuly 11,2012] 7]

2. Type the name of the gene ( GLABRAZ2) in the search box highlighted in the

above image and click on the fASearcho button.

Gene Search Results

|al» ||+ |; http: / www.arabidopsis.org/serviets/Search?type=general&search_action=detail&method=1&show_obsolete=F&name=C. & | | Qr TAIR home

m India Against Corruption 1. INTRODUCTION Yatracom WileyzSearch Results  http://164.1.../Login.aspx Google Earth Gallery ~Advanced Bi..ee Program  Apple »
e
Search Browse Tools Portals Download Submit News ABRC Stocks

TAIR Gene Search Results

downlaad all download checked

new gene search download all results check the boxes below and download results

get all sequences get checked sequences

Your query for genes where gene name, description, phenotype, locus name, uniprot id or GenBank accession contains the term
GLABRAZ resulted in 3 loci matches with 4 distinct gene models.

Displaying 1 - 3.

To see ESTs associated with your gene of interest, click on the Locus link.

Locus Description Gene Other Names Keywurdse
1] "] Models) @
[}
1 AT1G11130 Encodes a ATIG11130.1 gom ATP binding, cell morphogenesis, floral organ development, leaf
=] receptor-like SCRAMBLED development, leaf morphogenesis, leaf vascular tissue pattern
kinase protein formation, metabolic process, ovule development, plasma
with a predicted SRF8 membrane, plasmodesma, positive regulation of atrichoblast fate
extracellular STRUBBELIG specification, positive regulation of richoblast fate specification,
domain of six STRUBBELIG- protein kinase activity, protein phosphorylation, protein tyrosine
leucine-rich REGEPTOR FAMILY kinase activity, receptor signaling protein serinefthreonine kinase
repeats and an g activity, regulation of cell proliferation, root meristem
intracellular.... specification, shoot system development, signal transduction,
sue transferase activity, transferase activity, transferring phosphorus-
containing groups, transferring phosphorus-containing groups
2 AT3G61150 Encodes a AT3GE1150.1 HD-GL2-1 DNA binding, DNA-dependent, nucleus, protein acetylation,
O homeobox- HDG1 regulation of transcription, regulation of transeription, DNA- A
leucine zipper dependent, sequence-specific DNA binding, sequence-specific A
family protein HOMEODOMAIN DNA binding transcription factor activity 3
belonging to the GLABROUS 1

EN


http://www.arabidopsis.org/

3.
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The search r esults display multiple loci corresponding to the GLABRA2
gene indicating that this gene is present in multiple copies in the plant. Of

the three paralogs present, two have a single gene model while the third

Gene Search Results

+ | + http:/ jwww arabidopsis.org/serviets/Search?type=general&search_action=detail&method=1&show_obsolete=F&name=C. ¢ | (Qr TAIR home

India Against Corruption 1. INTRODUCTION Yatracom Wiley:Search Results http://164.1. ./Login.aspx Google Earth Gallery Advanced Bi...ce Program  Apple »
Locus Description Gene Other Names. Keywords @ r
(7] 7] Model(s) 7]
"]
1 AT1G11130 Encodes a AT1G11130.] scm ATP binding, cell morphogenesis, floral organ development, leaf
(=] receptor-like SCRAMBLED development, leaf morphogenesis, leaf vascular tissue pattern
kinase protein formation, metabolic process, ovule development, plasma
with a predicted SRF8 T ) , positive of fate
extracellular STRUBBELIG , positive of fate N
domain of six STRUBBELIG- protein kinase activity, protein phesphorylation, protein tyrosine
leucine-rich RECEPTOR FAMILY Kinase activity, receptor signaling protein serine/threonine kinase
repeats and an g activity, regulation of cell proliferation, root meristem
intracellular. specification, shoot system development, signal fransduction,
sus transferase activity, transferase activity, ransferring phosphorus-
containing groups, transferring phosphorus-containing groups
2 AT3G61150 Encodes a AT3GE1150. HD-GL2-1 DNA binding, DNA-dependent, nucleus, protein acetylation,
=] homeaobox- HDG1 regulation of transcription, regulation of franscription, DNA-
leucine zipper dependent, sequence-specific DNA binding, sequence-specific
family protein HOMEODOMAIN DNA binding transcription factor activity
belonging to the GLABROUS 1
HD-ZIP vV HOMEODOMAIN-
family. GLABRAZ 1
3 AT4GQR730 Encodesa AT4G00730.] AHDP anthocyanin accumulation in tissues in response to UV light,
=] homeodomain ANLZ cuticle development, nucleus, protein acetylation, root
protein of the P root hair cell lion, sequen pecifi
HD-GLABRAZ ANTHOCYANINLESS pNA binding, sequence-specific DNA binding transcription factor
group. Involved 2 activity
inthe ARABIDOPSIS
accumulation of THALIANA
anthocyanin and| HOMEODOMAIN
in root PROTEIN
development
AT4G00730.4 AHDP
ANL2

ANTHOCYANINLESS
2

ARABIDOPSIS 4
THALIANA b
HOMEODOMAIN 4

paralog (At4g00730) has two gene models.

5. Click the locus ID of the above gene to see the two gene models. The
gene models depict the  exonic and intronic r egi ons, the 508
(untranslated regions ). Variations between the two gene models can

be clearly seen.

Locus Detail
+ | : http:/ /www.arabidopsis.org/serviets/TairObject?id=128298&type=locus ¢ | Qr TAIR home
India Against Corruption 1. INTRODUCTION Yatra.com Wiley:Search Results http://164.1.../Login.aspx  Google Earth Gallery Advanced Bi...ee Program  Apple »
{ -
\’ ta"r Home Help Conlact AboutUs Login/Register
Search Browse Tools Portals Download Submit News ABRC Stocks
Locus: AT4G00730
Date last
modified 2012-07-10 {ﬂv
TAIRR .
Accession Locus:2127008
Representative
Gene Model © AT4G00730.1
Gene Model . .
rotein_coding
Type protein_coding
Other names:  AHDP, ANL2, ANTHOCYANINLESS 2, ARABIDOPSIS THALIANA HOMEODOMAIN PROTEIN
Description®  Encodes a homeodomain protein of the HD-GLABRAZ group. Invalved In the accumulation of anthocyanin and in root
development
Other Gene AT4G007302
Models @ (splice variant)
300k 301K 302k 305K 304k
IMap Detall Protein Coding Gene Hodels
mage AT4G00730 4 CAHDP, ANL2)
AT4G00730.2 CAHDP, ANL2)
Annotations @ category relationship type @ keyword @
GO Biological  Involved in anthocyanin accumulation in tissues in response to UV light, cuticle
Process development, protein acetylation, root development, root hair cell differentiation [
GOCellular  located in nucleus i
Component
GOMolecular  has pecific DNA binding, -specific DNA binding transcription
Function factor activity -
Growth and expressed during 4 anthesis stage, 4 leaf senescence stage, C globular stage, D bilateral stage, E 1
Developmental expanded cotyledon stage, F mature embryo stage, LP.02 two leaves visible I
Stages stage, LP.04 four leaves visible stage, LP.06 six leaves visible stage, LP.08 eight Vi

and
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As you scroll down the page, you w ill find several details regarding the gene viz.,
nucleotide sequences (full length genomic and cDNA sequences, full length coding
sequence, etc.) RNA expression profiles, polymorphisms , mutants and their

phenotypes, annotation and related references.

Locus Detail
+ | http://www.arabidopsis.org/serviets/TairObject?id=128298&type=locus ¢ Q- TAIR home
H#  India Against Corruption 1. INTRODUCTION Yatra.com Wiley:Search Results  http://164.1.../Loginaspx  Google Earth Gallery Advanced Bi...ce Program  Apple »
Anotation Detail
RNA Data
Two-channel array element avg. log ratio avg. intensity expression spot history
Arrays name @ (std. error) (std. error) viewer (SMD)
245822 0.022 (0.03) 5545.0 (194.332) Viewer 371774 I
H4G1 0.039(0.038) 2603.508 (100.616) Viewer 141995
230N6 -0.02 (0.027) 2658.267 (110.148) Viewer 133631
151M10 0.051(0.026) 3158.503 (93.356) Viewer 141425
One-channel array element avg. signal avg. signal ay
Arrays name @ intensity (std. error) percentlle (std. error)
255636_AT 240.113 (3.649) 71.888 (0.361)
Associated type number associated
Transcripts @ esT (92)
cDNA (3)
Chromosome 4
Nucleotide
Sequence @ full length genomic full length CDS full length genomic full length cDNA
ProteinData ® name welght point domains( # of domains)
AT4G00730.1 802 87183.6 6.1585 Homeodomain-like:IPRO0S057(1)
Lipid-binding START:IPR002913(3)
Homeobox, conserved site:IPRO17870(1)
Homeodomain-related:IPR012287(1)
Homeobox:IPRO01356(3)
gap Locations  chrom  map maptype @ coordinates orientation attrib
4 AGI nuc_sequence 299359 - 304508 bp reverse details
4 FBN23 assembly_unit BE97E - 90955 bp reverse
4 F15P23 assembly_unit 1-1372bp reverse -
Map Links @ Map Viewer Sequence Viewer GBrowse 1
v
ZQNmnrphhm name @ type @  polymorphism site allele type @ 4
%

Scrolling further down, you wil!/| see a sect

used to solve the next Practice Exercise.

2(
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Locus Detail

< ‘ » 4 | hup:/ fwwew.arabidopsis.org/servlets/ TairObject?id=128298&type=locus

i India Against Corruption 1 INTRODUCTION Yatracom Wiley:Search Results http://164.1.../Login.aspx  Google Earth Gallery

¢ | (Qr TAR home
Advanced Bi...ee Program  Apple

External Link @

Comments &
(shows only the
most recent
comments by
default)

Attribution @

phenotypes @
Nene available

Order from ABRC

AIGDB View

AceView

AlGenExpress Visualization Tool
AiProteome

ATTEDHI

BioGRID

e-FP Browser

Genevestigator Expression Dala
InParanoid Ortholog Groups
MIPS

NASCArrays Digital Northern
NASCArrays Spot History
NCBI-Entrez Gene

PGDD duplications and orthologs
Phytozome Plant Gene Families
Plant Proteome Database

Plaza

Salk SNP Viewer

T-DNA Express

The Subcellular Location of Proteins in Arabidopsis Database (SUBA)
UDelaware Small RNA/PARE/Methylation

(Add MvCumment) (Hide Comment;) (ShnwAl\Cumments)

type name date
cihmittad hv Q8D Canearium: Qall Stanfard DREC  ARMAINND

Gene expression databases

In this exercise, we

will learn to retrieve information related to

expression profiling of any gene in a model system.

Question: Retrieve the expression profile of the

various developmental stages of Arabidopsis.

1. We begin

-

GLABRA2 gene over

this exercise from the WA

displayed in the previous exercise.
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Locus Detail

|> + | hup:/ jwww.arabidopsis.org/serviets/TairObject?id=128298&type=locus

India Against Corruption 1. INTRODUCTION Yatra.com Wiley:Search Results  http://164.1.../Login.aspx Google Earth Gallery

& | (Qr TAR home
Advanced Bi...ee Program Apple

»

Click on the

External Link @

Comments @
{shows only the
most recent
comments by
default)

Attribution @

phenotypes &
None available

Order from ABRC Reset

AIGDB View

AceView

AtGenExpress Visualization Tool

AtProteome

ATTED-I
loGRID

e-FP Browser

Genevestigator Exprission Data

InParanold Ortholog Groups

MIPS

NASCArrays Digital Northern

NASCArrays Spot History

NCBI-Entrez Gene

PGDD duplications and orthologs

Phytozome Plant Gene Families

Plant Proteome Database

Plaza

Salk SNP Viewer

T-DNA Express

The Subeellular Location of Proteins in Arabidopsis Database (SUBA)

UDelaware Small RNAIPAREMethylation

fAdd My Cumment‘] {H\de Cumments‘] fShowAlI Comments‘]

type name date
euhmittad hv  S8P Mnnenrtinm: Salk Stanfard BREC NRPAINND

eFP Browser link. A new window will be displayed in which you

would be able to see the expression pattern of the gene query on scrolling

down the page. The expression profile, by default, is highlighted over various

developmental stages (vegetative as well

as re productive) of the plant. Color

coding of the expression levels allows the user to analyze quantitative

variation in gene expression in different tissues at different stages. Clicking

the drop down menu (highlighted below by a red box) would allow yo uto

select other experimental/natural conditions viz., biotic and abiotic stresses,

natural variation in germplasm, etc. under which the expression profile of this

gene has been studied.

Institut e of Lifelong Learning, University of Delhi
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Arabidopsis eFP Browser

IERLIEE | http:/ /bbe.botany.utoronto.ca/efp/cgi-bin/efpWeb.cgi?primaryGene=AT4G00730&modelnput=Absolute ¢ | (Q Google

India Against Corruption 1. INTRODUCTION Yatracom Wiley:Search Results  http://164.1.../Loginaspx Google Earth Gallery Advanced Bi...ee Program  Apple »
m
B/ Arabidopsis eFP Browser I ke | 263
Data Source Mode [] [ Primary Gene ID Secondary Gene ID Signal Threshold [
L@J Absolute + AT4G[!§;‘30 At3g27340 339.82
« For ATH1 data, this probe set reaches its maximum expression leve! (expression potential) of 1445.12 in the Developmental Map or Tissue
Specific data source.
» Some samples exhibit high standard deviations for replicates. You can use standard deviation filtering to mask those with & deviation greater
than half their expression value.
K 18879595 GeygMANIA SEEDNET
o L LT
O/: r iiBuB\Dlﬁ: /. b'f .
Expressdoge. Irackre  Lonouin | eNerthamy b air
At4g00730 255636 at - AHDP Arabidopsis eFP Browser at bar utoronto ca
Winter ef al., 2007. PLoS One 2(8). e718
- I
glbular heart K curlet !
globuiar neart ICK curied
: 4

1Al

5

[ 7
o JE(-\NG K
) 8

7 (dist]

BAAS

10 2 Cauline

(Clwck Here for Table of Expression Values) (Clwck Here for Chart of Expression Values)

-

255636_at was used as the probe set identifier for your primary gene, Atdg00730 (AHDP_ANL2__Homeobox-leucine zipper family protein /
lipid-binding START domain-containing protein )

.

Find co-expressed genes with Expression Angler

Perform electronic Northerns to examine this gene's response under differant conditions with Expression Browser

See distribution of average expression levels for the probe sets on the ATH1 GeneChip in the samples used for the eFP Browser, to
determine if a given gene is a high or low expresser. The small graph thatis shown on the eFP outputin Compare and Absolute modes
indicates the highest level of expression for the primary gene in red, and the highest level of expression of the secondary gene in blue. The
grey line indicates the maximum level of expression of the first gene in any data source

..
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You can visualize abs olute levels of expression of the gene in a tabular or
chart format by clicking on the appropriate links at the bottom of the

page. The figure below depicts a chart of expression values of the gene.
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