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Sequence databases and online
genomics tools

Bioinformatics

Multiple levels from users to developers
Custom or general use tools for data analysis
Similar tools available from different sources
Tools and databases are interconnected

There are often multiple ways to reach an
objective

A lot of tools and information are freely
available in the Web.




Sequence databases

DDBJ: DNA Data bank of Japan
EMBL: European Molecular Biology Laboratory
NCBI: National Center for Biotechnology Information

UniProt: (Universal Protein Resource)

— Swiss Prot (Manually curated)

— TrEMBL (automated annotation)
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Entrez — Nucleotide database
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Display Sesings: (%) GenBank (full)

G e n B a n k Arabidopsis thaliana ecotype Columbia aquaporin (Aqua) mRNA, complete cds

GonBank: HM217349.1

record: ot sn

LoCusS. TEEBp——mRNR N28.JUN_2010
< DEFINiTION Arabidopsis thaliana ecotype Colusbia aquaporin (Aqua) BANA,

ACCESSION  EM217349

VERSION BM217049.1 ©1.299507802
KEYWORDS .
SOURCE Arabidopsis thaliana (thale cress)
ORGANISM Azabidopeis thaliana
yota: Viridipl st yopayta: 7r az
Spermatophyta; Magnoliophyta; eudi core eudi
rosids; malvids; B: icales; B: i Arabidopsi
REPERENCE 1 to 988)

AUTHORS ., Cururani,M.A., Nookaraju,A., Pandey,S.K., Park,S.W.
hul,C.6. and Upadhya .
e Investigating the role of aquaporins in potato tuberization
JOURNAL hed
REFERENCE 1 to 988)

AUTHORS osh,J., Gururani,M.A., Nookaraju,A., Pandey,S.K., Park,8.W.,
Kim,D.H., Chul,C.6. and Upadhyaya,C.P.

TITLR Direct Submission

JOURNAL  Submitted (08-MAY-2010) Molecular Biotechnology, Xomkuk University,
1-Fwayang-dong, Owangjin-gu, Seoul 143701, South Korea
FEATURES Location/Qualifiers
source 1..588
/organism="Arabidopsis thaliana®
/n0l_type~"mRNA"
/db_xref="taxon:3702"
Jocotype="Colunbia®
gene 1..988
/gene="Aqua™
<08 38..898
/geno="Aqua*®
/note="involved in water chansel activity, salt stress,
tolerance, water transport, and drought stress tolerance”
/codon_starts1
/product="aquaporin®
/protein_id="ADJ2181).1"
/db_xref="G1:299507804"

/translation= LPEPCE

LASH IATPLPLYIZVL! PALV
TPCLPLARKLSLTRAVYYY Q

11GTFV] ILAPLPIGPA

VYT
VFLVALATIPITGTGINPARSLGAAT TPNKDNANDDHKVFWVGPF IGAALAALYHVIV
IRAIPFKSRS"

ORIGIN
61t ¢ t ot asctt ctoagagtga
121 99 gtigttogag coccggegage tagottoatyg
181 ttgotgagtt tatagot tttttgtioe tgtacatoac

241 tgttttgact gttatgggtg tgaagagglc accgaacatg tgtgottocg tcggeatcca
1o tateaes b see N ter

GenBank record
(fasta format):

oo O

Arabidopsis thaliana ecotype Columbia aquaporin (A... - Nucleotide result
| <[> | \g\ \ ek [9_.http://www.ncbi.nlm.nih.govlnuccore/HMZ17349.l?report=fa5 ¢ | (Qr Google Q)

>gi|299507803|gb|EM217349.1| Arabidopsis thaliana ecotype Columbia aguaporin
(Agua) mRNA, complete cds
AACCTAGAAAGCTCTAGAGAGAAAGAGAGAGAGAGAGATGGAAGGTAAAGAAGAAGATGTTAGAGTCGGA
GCTAACAAGTTTCCGGAGAGGCAACCGATCGGAACTTCGGCTCAGAGTGACAAGGACTACAAAGAGCCAC
CACCTGCGCCGTTGTTCGAGCCCGGCGAGCTAGCTTCATGGTCCTTCTGGAGAGCTGGGATTGCTGAGTT
TATAGCTACGTTTTTGTTCCTGTACATCACTGTTTTGACTGTTATGGGTGTGAAGAGGTCACCGAACATG
TGTGCTTCCGTCGGAATCCAAGGTATCGCTTGGGCTTTCGGTGGTATGATCTTCGCTCTCGTCTACTGCA
CCGCTGGTATCTCCGGTGGACACATCAACCCAGCGGTTACGTTCGGTTTGTTCTTAGCTAGGAAGCTTTC
GCTCACACGAGCTGTGTACTACATAGTGATGCAGTGCTTAGGAGCTATCTGTGGAGCTGGTGTGGTCAAG
GGGTTCCAGCCAAAGCAATACCAGGCTTTGGGAGGTGGAGCCAACACCATAGCTCATGGCTACACCARMAG
GAAGTGGTCTTGGAGCTGAGATTATTGGAACCTTTGTCCTTGTTTACACCGTCTTCTCTGCCACTGATGC
CAAGAGAAACGCTCGTGACTCTCATGTTCCTATTCTAGCACCGCTCCCTATCGGATTCGCTGTGTTCTTG
GTTCACTTAGCAACCATCCCCATTACTGGAACTGGAATCAACCCAGCAAGAAGTCTTGGAGCTGCAATCA
TCTTCAACAAGGACAACGCTTGGGATGACCACTGGGTCTTTTGGGTTGGACCATTCATTGGTGCTGCACT
TGCTGCTCTCTACCACGTTATAGTCATCAGAGCCATCCCATTCAAGTCCAGAAGCTAAAGCTGATTGAGT
TCTATTTAAAATCTGGCTTTTGTTCTTAGTTTGCTTTCTTTTGTGAATCTACTACCTGTGTGTAACGTGT
GTATCTCG

N R
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GB Protein s e i

Eoaures Seauenie
. Locus ADJ21813 286 aa 1inear PLN 29-JUN-2010
re CO r aquaporin | thalianal.
. ACCESSION  ADJ2181)
VERSION ADJ21813.1 OGI:299507804
DESOURCE accession UM211343.1
KEYWORDS
SOURCE Arabidopris thaliana (thale oress)
ORCANISN Aana
¥ Viridipl aj a)
Specnatophyta; Nagnoliophyta : core ¥ :

rosids; malvids; Brassicales; Srassicacesss Arabidopsis.
REPERENCE 1 (residues 1 to 246)
AUTHORS  Venkateah,J., Gururani,N.A., Nookazeju,A., Pandey.S.K., Perk.S.M.,
s Chul,C.5. and Upadhyaya,C.P.
igating the role of aquaporins in potato tuberizatios

TITLY
JOURNAL
REFERENCE 2 (residues 1 to I%6)
AUTHORS  Venkatesh,J., Gururani,M.A., Wookazeju,A., Pandey,S.K., Park,5.M.,
Kim,0.8., Chul,C.5. and Upadhyaya,C.P.
TITLY Direct Submission
JOURNAL  Submitted (08=MAY-2010) Molecular Biotechnology, Komkuk University,
i-Wwayang-dong, Gwangjin-ge, Seoul 143701, South Korea

comen? Mothod: conceptual translation.
PENTURES Lecation/Qualitiers
source 1..286
/organisme"Arabidopsis thaliana”
/db_xrets"taxon: 3102
JecotypesColusbia™
Rrotein 1..286
/product="aquaporin®

/name="1involved in water channel activity, salt stress,
tolerance, water transport, and drought stress tolerance”
Regien 52..276
/region_names"NIP®
/80 ajor intrinsic proteia (MIM) -up-xu-uy Hesbors
of the MIF superfamily function as menb:
seloctively transport vater
ions out of and betveen o ch
» common fold the N-...; ©d00)3)"
/7db_xref="CD0:23421"
fise order(94,112..114,231..232,235,238)

Zase
Jaotes-Aba-rro-Ala signature motifs®
/db_xref="CDOI23421"
<08 1..28
/gene="Aqua”
/coded_by="HN217349.1130..898"
onrein
: laswsf vragisefia
61 telflyitvl tuag fggmifa lvyotagisg ghinpavtfy

121 lflarkisle ravyyivage lgaicgagve kgrqprqygs lgggantiah gytkgagiga
181 eiigtfvivy tvfeatdake nardshvpil aplpigfave lvhlatipit gtginparsl
241 ganiifakdn swddhwvfwv gpfigealan iyhvivirai pfkara

Protein sequence
in fasta format:

aquaporin [Arabidopsis thaliana] - Protein result

>gi|299507804|gb|ADJ21813.1| aquaporin [Arabidopsis thaliana])
MEGKEEDVRVGANKFPERQPIGTSAQSDKDYKEPPPAPLFEPGELASWSFWRAGIAEFIATFLFLYITVL
TVMGVKRSPNMCASVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAVYYIVMQC
LGAICGAGVVKGFQPKQYQOALGGGANTIAHGYTKGSGLGAEIIGTFVLVYTVFSATDAKRNARDSHVPIL
APLPIGFAVFLVHLATIPITGTGINPARSLGAAIIFNKDNAWDDHWVFWVGPFIGAALAALYHVIVIRAIL
PFKSRS
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Searching GenBank

%3 NCBI Resources (V) HowTo

My NGB Sign In

Nucleotide Search: Nucieoude & Limits Advanced search  Help
Alphabet of Life o o

Using Nucleotide Nucleotide Tools Other Resources
FAQ bt enBank GenBank Home
Help LinkOul BefSeq Home
GenBank FTP -lnines GCans Home
RefSeq FIP Sequence Revigion Heton SRA Home
BLAST BSOC
=

x are hore: NCBI > DA & RNA > Nuclectide Databiase Wrie 1o the Helo Desk

RefSeq

GenBank RefSeq

Not curated Curated

Author submits NCBI creates from existing data
Only author can revise NCBI revises as new data emerge

Multiple records for same loci common Single records for each molecule of major organisms
Records can contradict each other

No limit to species included Limited to model organisms

Data exchanged among INSDC members Exclusive NCBI database

AKin to primary literature AKin to review articles

Proteins identified and linked Proteins and transcripts identified and linked

Access via NCBI Nucleotide databases Access via Nucleotide & Protein databases
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UniProt

Search Bl * Aign Puriove 1D Mapping *

Search in Guery
o) (Gear) rietas

mmom
Q41951 (TIP21_ARATH) e
o eare < Resd comments (0) or 8dd your own ‘
&% Cust 100%, 90%, 50% Deer # ravumi
=€ oy with iganey | uments (2)| s Thirgpany 0 Gﬂ

Lt modiied August 10, 2010, Version 96. B Hstory...

Names - Aftributes - Geneeal annotation - Ontologles - Sequence annotation
Documents

Names and origin

Prok
u\—ﬂn P21
Attamative namais):
Tonagiast intrinsic onnn 21
Deftatoroplsst nm-: protein
Sr0rt amasDeta TE
Gene names P2
m Locus Names:At3g16240
OFF Names. MYAG. 10
Organism Arabidepeis thaliana (Mouse-sar crass) [Compiats protscma]
Taxceomie identitier 3702 [NCBI)
Taxcromic insage Eukaryols » Vindplantee - sinptupfm- Embeyoghyta «
core eudicotyledons « 1030 « alvids - Brassicales - Brassicacess
Asatdopsis
Protein attributes
Sequence length 250 AA.
Sequence status Comglote.
Prosein existence Evidence af prosein lovel.

General annotation (Comments)

Functicn wwmwmnmwwdmmw

pormabiity. nlmummwm‘ Trauwuuunymt
cells and Xenopus laevis cocytes in
rm.mmumnmumm
Kevopus Luavis cocylus, prlersnlialy al high mecium pH. May
amenceium.

Ineracts with cucumber mossc virus (CMV) Protein 1a.

Subun structur

QOEEMO (COEEMO_CRYJA)
UniProtKB/TrEMBL
Lant modtied Augat 10, 2010. Versicn 29. £ Hawry...

2 5 Custers win 100%, 90%, 50% idently | |4 Thied party data.

Taxcnome iertitme 00 (NCBI|
Taxcnomic neage Eukarycts Streptoghyta «
+ Confersies
Cryplomeria
Protein atiributes
Sequence length AR
Sequence status Fragment.

General annotation (Comments)

Bekongs 10 e MEP/aquaponn famiy.

Next-gen

Gene Expression Omnibus

GEO Publications _FAQ __MIAME __Email GEO.

NCBI » GEO

sequence

Not logged in | Login

0 a public

Gene data reposi
data ba ses submissions. Array- and sequence-based data are accepted. Tools are pmv:ded to help users query and download
experiments and curated gene expression profiles. More information »

GEO navigation

y supporting MIAME-compliant data

DataSets

Gene profiles

Site contents
. . Public data
[ A Platforms 7,766

Samples 470,041

K Series 18,486

GEO accession

| GEO BLAST

Documentation
l | "o |

Overview | FAQ | Find
Submission guide
Linking & citing
Journal citations
Programmatic access
DataSet clusters

GEO announce list
Data disclaimer

Lr | GEO staff
Query & Browse B
o’ Repository browser

s Se@TiCS

Submitters
| Submitter login N ?TA'F;::D
- - GEO Profiles
Userid: [ | » New account GEO DataSets
Password: [ | » Recover password Submit @

New account

| NLM | NIH | Email GEO | Disdaimer | Section 508 |
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Announcements - Main | Sequence Read Archive - NCBI/NUM(NIH
4 > B+ Bhup {jwww.ncbinlmnih.gov/Traces /sra)sra.cg

€ | (Q: nchi short read archive
- =
= NCBI

Iln. Sequence Read Archive

Browse = Search | Download | Submit | Documentation = Software

Trace Assembly

LURLIL LT O Provisional SRA Tracking  History  About

The Sequence Read Archive (SRA) stores raw sequencing data from the "next" generation of sequencing platforms including Roche

454 GS System®, Illumina Genome Analyzer®, Applied Biosystems SOLID® System, Helicos Heliscope®, Complete Genomics®, and
others.

Current capabilities include:
* Run Browser
o Study/Sample/Experiment/Analysis browsers
of faclli
o Search SRA (using Entrez)
i > issions facili

o Automated submissions
See Sequence Read Archive Qverview for more information.

Write to the Help Desk | Privacy Notice | Disclaimer | Accessibility
National Center for Biotechnology Information | U.S. National Library of Medicine

4

()

ORF Finder (Open Reading Frame
Finder)

» Graphical analysis tool which finds all ORFs in a
sequence

» Looks for start and stop codons

« Different displays: Semeemts, TELE
— Graphical view of ORFS ~ comme o i 3
— Translated DNA sequence = o
~ Nucleotide sequence =
— Amino acid sequence AR KRR R

" KX YOS YLGOVELGTPFGC

 Integral TBLASTN and BLASTP
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Primer3: Primer design

[ Checks for mispriming in template. || disclaimer | Primer3 Home ‘

Prlmer3 (v.0.4.0) Pick primers from a DNA sequence. ‘ Primer3plus interface cantions [ FAQ/WIKI

Paste source sequence below (5'->3', string of ACGTNacgtn -- other letters treated as N -- numbers and blanks ignored). FASTA format ok. Please N-out undesirable
sequence (vector, ALUs, LINEs, etc.) or use a Mispriming Library (repeat library): [ NONE =

@ Pick left primer, [0 Pick hybridization probe (internal @ Pick right primer, or use right primer below
or use left primer below: oligo). or use oligo below: (5' to 3' on opposite strand):

(e (e
(_Pick Primers ) ( Reset Form

Sequence Id: [ " A string to identify your output.
———————————— E.g. 50.2 requires primers to surround the 2 bases at positions 50 and 51. Or mark the source sequence with [ and J: e.g.

Lt ..ATCT[CCCC]TCAT.. means that primers must flank the central CCCC.
Excluded ———— E.g.401.7 68 3 forbids selection of primers in the 7 bas arting at 401 and the 3 bases at 68. Or mark the source sequence
Regions: with <and >: e.g. ... ATCT<CCCC>TCAT.. forbids primers in the central CCCC.

Product Size Ranges 150-250 100-300 301-400 401-500 501-600 601-700 701-850 851-1000

Number To Return s Max 3' Stability 9.0
Max Repeat Mispriming  12.00 Pair Max Repeat Mispriming  24.00
Max Template Mispriming 12.00  Pair Max Template Mispriming  24.00

P e W r—s—
(_Pick Primers ) ( Reset Form )

General Primer Picking Conditions

Primer Size Min: 18 Opt: 20 Max: |27

Primer Tm Min: 57.0 Opt: 60.0 |Max: 63.0 Max Tm Difference: 100.0 Table of thermodynamic parameters:  Breslauer etal. 1986+ |

Spidey
e Uses BLAST to align spliced cDNA sequences to genomic DNA.

e Qutputs a list of the exons and introns, the alignments and a
protein translation for each exon

* May be used for interspecies alignments by selecting
divergent species

* User can determine the alignment stringency

e Sorts the BLASToutput by score and then uses splice matrices
to assign intron/exon boundaries

572 15730
Genomic
mRNA 1— L
mRNA 2
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Multiple sequence alignment

CLUSTAL W (1.83) multiple seguence alignment

swall |Q8CGPS |H2A1P_MOUSE
swall|POCOS9 |H2A1_BOVIN
swall|POC169 |H2A1C_RAT

swall |Q96QV6 |H2AL1A_HUMAN

swall|Q8CGPS|H2A1F_MOUSE
swall|POCOS9|H2A1l_BOVIN
swall|POC169|H2A1C_RAT

swall|Q96QV6|H2A1A HUMAN

Maximize the number of similar letters (aa or nt) per
column

Find functionally important sites

Alignments can be viewed and edited in Jalview,
GeneDoc, and other programs

Progressive Alignment

e Start by finding the pair-wise alignment of the two
most related sequences

* Add new (less related) sequences, one at a time to
the first pair-wise alignment

* Very sensitive to initial alignments (particularly for
distantly related sequences)

9/13/10
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BOXSHADE:

Input ALN file from CLUSTAL W

BoxShade Server

4/ O 4 DI /www Oh embaet org/software /BOX_form Mmi e Q

4 ch.EMBne

BOXSHADE 3.21
Pretty Printing and Shading of Multiple-Alignment files
Note:

background for users of MS-Word 7.0

rtingluly 17, version 3.21 s running on this server. The only changes are

at enables RTF with shaded

ovements in the RTF output routine

1 have aleo complled a list of List of frequently sk T

This sacver uses version 3.21 of BOXSHADE, writtan by K. Hofmann and M. Baron.
MADE Is in the public Gomain and available from Source Forge

[y for [boxshade/ The available version runs on PCs, VMS

and OSF1-machines and includes Much More Options than are implemented on this

server

s SEIVEF takes & multiple-alignment file in either GCG's MSF-format or Clustals
at

Output can be crested in the following formats.
® Postscript/EPS (using shaded background)
© RTF oid (using colors)
® RIF new (using shaded background)

* XFIG-files (using shaded background)

. showing simitarities)

. showing aifferences)

* HPGL (using colors)

® PICT (for later editing on MACS ang PCs)

1f you have problems using this server (like getting no result), caad this and see the
£AQ list
Output format LiosticroLportran 2 J
font Size | 19 3
CONsensus LInE "y consentus ine

fraction of
sequances: 05 _: ) (that must agree for shading)

only if ‘consensus to o single sequence’ is required

When pasting MSF or ClustalW files, please make sure
that the pasted text starts with the header line of the alignment and
contains no extra blank lines at the bottom.

Input sequence Lo
format ~———
Paste your
multiple-alignment
file
(see above for
valid formats)
(Rom SOXHADE_ ) ((Cear nper )

Go back to the EMBnet.ch home page

BOSXSHADE output: postscript file

1) J [ww Ch.amboet ceg wwwtsso/ § SOX 6306501505

Sp|P41181[AQP2_NUMAN 1
sp|P29975 | AQ! 1 ceccomaces
sp|QIVSZT | AQ: 1 UVEKTEMSKF
sp|QBR2M1|AQPT_ 1 Jorg MR
consensus 1 o

waw ch embaet org, wwatma /1

sp|Parisl AD IR, lg—-'l'l 1457
sp|P2997S - - LE RG -~ 153
splQIvszy K- VALDGV. $ 153
splosr2ml 'GLIIDII'A'!..’-’VW'I ;t! HEOMVRGFrOQF| 175tV
consensus 2allh eit s1i gdlgvaal ps In ggav iellgTigLvlcw thprrq
sp|Pa1181 193,
sp|P29975 201
Sp|QIVSZIT |AQP DROME 201
sp|QSR2N1|AQP3I_MOUSE LFTALAGWGS. 238

a

consensus

sp|P41181|AQP2_HUMAN N? 252RQOSIELES POSLPRGTKA 271
sp|P29975|AQP1I_RAT LD N 2618()- KPX - 269
sp|QIVSZT |AQP_DROME SYQF - 245~ -
sp|Q8R2M1|AQP3_MoUSE 282LAHMKEK| 292
consensus eeddvr r v
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