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What we will cover today

e NCBI

® Genomic Databases

e UCSC

® Genomic DNA annotation




Public Genome Sequence
Databases
e NCBI

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

® UCSC’s Genome Browser
— http:genome.ucsc.edu

® Ensembl
— http://www.ensembl.org

NCBI

® http://www.ncbi.nlm.nih.gov
® Established in 1988
® Public databases

® Develops software
® Disseminates biomedical information




Genomic Databases

® Sequencing of the whole genome of the

organism
® Sequence must be annotated
Location of genes
— Location of transcribed regions
Location of promoters
Function of motifs
— Function of other DNA sequences
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GenBank Release 141.0 — April 15, 2004

Species Genome size Bases Entries

Homo sapiens 3.400,000.000  10.569.756.393  7.714.277

Mus musculus 3.454.200.000  6.450.232.821  5.564.579

Rattus norvegicus 2.900.000.000  5.591.143.518 891,457

Danio rerio 1.900,000.000  1,618,827.573 676,851

Zea mays 3.000.000.000  1.397.639.356 2,223,532

Oryza sativa 3.000,000.000 721,821.674 278.603

Drosophila melanogaster 180,000,000 706.193.357 371,061

Gallus gallus 1.200.,000.000 536.996.850 640.700

Arabidopsis thaliana 100,000,000 523.321.096 704,721

Canis familiaris 518,559,948 897,964

Bos taurus 445,712,196 729,430

Pan troglodytes LATT.500,000 417.529.842 193.036

Brassica oleracea 739,500,000 403,789,999 595,900

Xenopus tropicalis 759,500,000 387,275,543 482,771

Macaca mulatta 3,543,000,000 348,661,468 25,638

Triticum aestivum 16,978, 500,000 306,392,981 558,768

Ciona intestinalis 200,000,000 294,290,804 499,314

Medicago truncatula 400,000,000 288,184,704 311,741

Xenopus laevis 3,100,000.000 283,857,727 448 932

Caenorhabditis elegans 100,000,000 240,828,375 238,585

Tatal 38,989,342,565 33,676.218
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How was genomic sequence
data generated?

® Clone-by-clone shotgun sequencing

® Whole-genome shotgun sequencing

Overview of seguencing strategies

Clone-by-clone shotgun sequencing Whole-genome shotgun sequencing




Clone-by-clone shotgun sequencing
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Status of the human genome sequence

All chromosomes are now considered finished
Build 33; April 2
= =400 gaps, averaging <100 Kb, representing DNA regions with unusual
structures that can't be reliably sequenced
« 138 unplaced contigs each with sequence from a single clone
= Asgsembly will be updated as gaps are closed

Build 34; July 2003
= 11 Mb (~0.4%) more finished nuclectides than build 33
« Covers ~89% of gene-containing regions in the genome

NCBI and Ensembl currently display build 33; UCSC features a partially
annotated build 34, as well as older assemblies

UCSC is usually the first to display new assemblies, followed by NCEBI
and then Ensembl.

Whole genome shotgun sequence (WGS) is now
completed (7x coverage)

‘MGSC Version 3" is the current assembly of the WGS
Sequence will be finished by sequencing individual BACs
and incorporating WGS

NCEI, UCSC, and Ensembl provide browsers based on an
assembly that combines MGSCv3 with finished BAC

sequence (called build 30 at NCBI and Ensembl, Feb 2003
at UCSC)




Rat genome sequencing

Draft genome assembly produced by the Rat Genome
Sequencing Consortium

Hybrid approach combined clone by clone and whole
genome shotgun methods

Assembly covers more than 90% of the genome

UCSC displays v. 3.1 (June 2003); not clear what assembly
is shown by NCBI, or whether Ensembl shows v. 2.0 or 2.1

A gene can encode more than one mRNA and protein
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Specific Genome Databases

e Human

— http://www.ncbi.nlm.nih.gov/genome/guide/human/

— http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM
® Mouse
® Drosophila
e Nematode
e Arabidopsis
e Many others

Genome ¢

Complex algorithms needed to incorporate all sequence data
Assemblies updated periodically as new sequence becomes available
» Mouse and human genomes assembled by NCBI
+ (Other genomes assembled by sequencing centers or consortia
UCSC is usually the first to display new assemblies, followed by NCEI
and then Ensembl
* “Pre-release” assemblies and annotations available at
+ UCSC: hffp.genome-lest. cse ucsc.edus’
« prelEnsembl: hftppre ensembl.org’
+ UCSC provides access to older genome assemblies and annotations; NCBI
and Ensembl do not
IF ¥YOU ARE COMPARING DATA FROM DIFFERENT GENOME
BROWSERS, MAKE SURE YOU ARE LOOKING AT THE SAME
VERSION OF THE ASSEMBLY




Genome Assembly Versions

Human 5 ﬂa}r 2004/hg17/Build | Build 35.1 | Build 35
35
Mouse May 2004/mmS/Build | Build 33.1 | Build 33
33
June Build 2.1 RGSC 3.1 (RGSC
2003/m3/RGSC 3.1 3.2 on prel)

Chicken | Yes(?) February Build 1.1 WASHUCA
2004/galGal2

Chimp | Yes, but NCBlis | November 2003/ Build 1.1 | CHIMP1
using a different | panTro1/NCEI Build
chromosome 11
numbering
system

FLIgu 1. | | i II 3 - FLIgu ll.rzg

UCSC Genome-Bioinformatics

® Human, Chimp, Dog, Mouse,
and others

® Human Genome Browser

® http://genome.ucsc.edu/

® Query using gene symbols




A Lnirez wenome - MICIosSoTL INTerner cxplorer
Edit

Eile wigw Favortes Tools  Help

@Ba[k i > ) @ @ Ch pSEar(h ‘;\?Favnntﬁs @ vedia £

==y

address ] http:/wew.nchi.nim.nib, govjentrez/auery fegirdb=Genome

& e

ﬁr

Links **

et

b wift
pﬂ aseor ¢
fdol_Aonax
de

Frotein

Search | Genome

250K 3 st _u_li
™ for

W3
=Genome

Limits Preview/ndex Histary

aut Entrez The whale genomes of aver 1000 viruses and over
100 microbes can be found in Entrez Genome. The
genomes represent both campletely sequenced
organisms and those for which seguencing is in
progress. All three main domains of life - hacteria,
archaea, and eukaryota - are represented, as well
as many viruses and organelles

|| Propionibacterium acnes KPA171202

Release Date: July 30, 2004

Reference: Briggemann F | et al

The complete genome sequence of

Frapionibacterium acnes,

a commensal of human skin

Science 305 (5684), 671-673 (2004)

Lineage: Bacieria; Actinobacteria;

Actinobactaridas; Actinomyceiales:

Fropioxiba ae; Propianiba areas;

Fropionibacterium; Propionibacterium acnes

Organismn:

Frapionibacterium acnes KPATT1202

Genome sequence information

Stze: 2,560,265 bp

Proteins: 2,287

Secuence data files submitted to

Entr

enome

»
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Clipboard Details

New releases
Caenorhabdiils
elegans

release W397 of the
assembled and
annotated genome
sequence

Related resources
Microbial

reference sequences and
resources

Organelle

reference sequences and
tools

Viruses

reference sequences and
tools

SARS Coronavirs
Resource

sequence data and
analyses

Plant Genomes Central
major plant genome
projects

WIGE Projects
‘Whole Genome Shotgun
sequencing
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A challenge facing researchers today s that of precing together and anabezm
plethora of data currentty being generated through the Human Genorne Praj
and scores of smaller projects. NCETs Web sie serves an an integrated, o
slop, genarnic infarrmatsn mirastructure for ilomedcal re: :hiers froen a
thz waorld $o that they many use these data i their research efforts. More.

Genes and Human Health
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The NCEI Handbook
A arlne guide to the
use of NCBI resources.

» OMIM

A guide 1o hurman genes and
inherited disarders maintained by
John Hopking University and

* Gene Database

Anew database of genes and
assoCiated infarmaton i naw
available for searching in Entrez.
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Mouse

http://www.informatics.jax.org/mgihome/MGD/aboutMGD.shtml

2 MGI_3.0 The Mouse Genome Dalabase (MGD) - Microsoft Internel Explorer
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M G’ The Mouse Genome Database (MGD)

Mouse Genome Informatics
MGiHoma  Help

Table of Contents

D rhemet I

Arabidopsis

http://mips.gsf.de/proj/thal/db/

2 Arabidopsis thaliana - Microsoft Internet Explorer,
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(_g(t}w;‘aﬂ Genome Viewer  Search Tables About _‘/

GenomeViewer | ~
Graphical view: MATDB eﬂtl‘v page mips

Chromosomes =
12345 About/Guided Tour | ftp | Arabidopsis group home

Organelles
Chloroplast News:
Mitochondrion
. We are migrating to a new web server and there may bhe

List view: | some unavailable services today. We apologize for the

qugrg‘j‘j%m% inconvenience.

Organelles « Links to Plahet and the MIPS FunCatDatabase are |
Chloroplast | integrated

Upcoming meetings:

Mitochondrion |

| International Conference on Arabidopsis Research
=
Tables
Plant GEMs Lyon 2004 ]

About | France {Lyon) 22.25 September 2004,

External annotation on GPI anchored proteins has been
updated and now contains 30 experimentally confirmed
proteins (Borner et al., 2003)

« Protein analyses based on PEDANT have been updated.
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Stanford Genomic Resources

® http://genome-www.stanford.edu/

® Saccharomyces

® Microarrays

® Arabidopsis

® Human, Mouse, Rat
e Candida

® Tetrahymena

UCSC

http://genome.ucsc.edu

Genomes available in database
e Human

e Chimp

® Dog

e Rat

e Chicken

e Drosophila

e C. elegans

® Ycast

e Others




UCSC Genome Bioinformatics

Genomes

Gene Sorter

— Searches for related genes
® BLAT Search

— Paste in query sequence to find it location in the
genome

In-Silico PCR

— Searches sequence database with PCR primers
Can download portions of database

Encode
— Information on function of DNA sequences

2 UCSC Genome Browser Home - Microsoft Internet Explorer
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UCSC Genome Bioinformatics

Genomes G Sof ={F PCR Tables FAQ Help

Genome About the UCSC Genome Bioinformatics Site

Bl This site contains the reference sequence and working draft assemblies for a large collection of

Gene genemes. It also shows the CFTR (cystic fibrosis) region in 13 species and prowides a portal to the
Sorter ENCCODE project

Blat TWe encourage you to exzplore these sequences with our tools. The Genome Browser zooms and
— scrolls over chromosomes, showing the work of annotators worldwide. The Gene Sorter shows
expression, homology and other mformation on groups of genes that can be related in many ways
Blat quickly maps your sequence to the genome. The Table Browser prowides convenient access to
Table the underlying database

In Silico
PCR

Browser

U
News News Archives »

Downloads 23 July 2004 - NCBI Human Build 35 released on Genome
Browser

E:Iease The latest human genome reference sequence (INCBI Build 35, May 2004) is now available as
9 database hg17 i the TCSC Genome Browser and Blat server. This sequence was obtaned from
Custom NMCEI and was produced by the International Human Genome Sequencing Consortinm.

Tracks

= Bull downloads of the data are avalable wia FTP at fphedownload. cse.ucsc. edw/ooldenPathihg17
ENCODE ot through the Downloads ink on this page. We recommend that you use FTP rather than HIML

€

Frw thin doermedand aBlowen nw snslbin e Slaa

- - -~ — -




GenBank

® http://www.ncbi.nlm.nih.gov/Genbank/index.

html
® Nucleotide sequences
® >130,000 organisms

® Annotated records with coding region

features and amino acid translations
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» What does NCBI do?
Established in 1988 as a national resource for  * Clusters of
molecular biology information, NCBI creates orthelogous graups
public databases, conducts research in »
computational biclogy, develops software Coffae Break,
tools for analyzing genome data, and EEETSH& E‘;eakse‘
disseminates biomedical information - all for aneoon
the better understanding of molecular » Elestronic PCR
processes affecting human health and W
disease. More ¥ Entrez Home
HIV-1 Protein eraction Database » Entrez Toals
HIV/AIDS researchers can now access a database »
of known interactions of HIV-1 proteins with GEEE EXGPEEOSS‘U”
proteins from human hosts, The database offers a omnibus )
concise summary of these interactions with links to
PubMed, sequence data, and genes. Read more... » Human genome
resources
Entrez Gene ¥ LocusLink
¥ou can now use Entrez to search for ¥ Malaria genetics &
information centered an the concept of 3 genomics
gene, and connect to many sources of related
information both within and outside NCBI. » Map Viewer
¥ dbMHC M
) Internet
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Each link inthis Resource Guide leads io a brief description of the resource on ihis page, ihen fo ihe resource iiselfl. An
Alphabetical Quicklinks Table provide divect links to resowrces and bypass the descripfions.
RESQURCES BY CATEGORY ALPHABETICAL INDEX
with links to resource descriptions
About NCBI {To bypass descrations, use ihe Alphabetical Quicklinks Table.)
programs and services, NCEBI handhoak, About NCBI GenBank Prateins Sequences
what's new, NCBI Mews, exhibit
schedule, postdoctoral fellowships, Announcements encank sample record  PROWW
organizational structure, contact ASN A Genes Hew PubMed
information, announcements e-mail lists,
resource statistics, site search Bankit Genes and Disease entral
GenBank BLAST Genomes and Maps RefSeq
averview, submit sequences, submit
genomes, sample record, GenBank ELink GEOC Research at NCEI
divizions, statistics, releaze notes, .
international collaboration, FTP GenBank Bonks Glossaries Retrovinuses
Molecular Databases Cancer Chromosomes  Handhook SAGEmap
nuclectides, proteins, structures, genes, . .
GENE EXArEsSIOn, tExanoTy CDART HI Interactions Hew Science Primer
Literature Databases CcDD HTGs Seminars
PubMed, PubMedCentral, Journals,
OMIM, Books, Citation Matcher CGAP HomaloGene Sequin
Genomes and Maps . Clones Human Genome Site Search
organism collections (including Entrez Resources
Genomes, Map Viewer, Entrez Gene,
and UniGeng), human, mouse, rat, cow, Cn30 EETEETID.HEE, Elf:g':‘l'flSH & CGH 2
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17 GenBank Divisions

® Primate e Synthetic

e Rodent e Unannotated

e Mammalian e Expressed sequence tags
e Other vertebrate e Patent

e Invertebrate e Sequence tagged sites

e Plant, fungal, algal e (enome survey sequences
e Bacterial e High-throughput genomic
e Viral e Unfinished high-

e bacteriophage throughput genomic
Submitting sequences to
GenBank

e BankIt
— Via WWW
® Sequin

— Stand alone. No WWW access needed
e SequinMacroSend

— Large files
e TBL2ASN

— Automates the creation of sequence records for
submission to GenBank

e Also, batch files of sequences can be sent
— For large numbers of sequences




Use Banklt if:
*you have one or a few sequence submissions
*you prefer to use a WWW-based submission tool
syour sequence annotation is not complicated
*you do not require sequence analysis tools to submit
your sequence(s)

Use Seaquin if:
*you are submitting long or complex submissions
*you are submitting mutation, phylogenetic, population,
environmental, or segmented sets
*you would like graphical viewing and editing options,
including the alignment editor
*you would like network access to related analytical
tools

At this time the following types of submissions are NOT
acceptable:

*sequences of less than 50 bp in length

*a genomic sequence of multiple exons joined together
without the sequence of the intervening introns

sprimer only sequences

sprotein only sequences

*non-biologically contiguous sequences containing internal
unsequenced spacers

*sequences containing a mix of genomic and mRNA
sequence represented as a single sequence

*Expressed Sequence Tag (EST) submissions (should be
submitted through the dbEST system)

*Genome Survey Sequence (GSS) submissions (should be
submitted through the dbGSS system)




Banklt

® http://www.ncbi.nlm.nih.gov/BanklIt/
® Submit by WWW

® New submission

e Update an existing GenBank record

Address @http:,i,iwww.ncb\.nIm.nih‘gow’EankIt,i v‘ Go  Links **

T TSt
~

» Banklit: GenBank Submissions by WWW

« GenBank provides annotation examples and descriptions for
several types of sequence submissions.

« To prepare a New GenBank submission, enter the size in
nucleotices of your contiguous sequence here I:l and

press

For each complete submission you have made to us, you will
recelve by email the following:

1. anautomatic preliminary GenBank flatfile,
incorporating the information about your sequence as
you have submitted it to us

2. aGenBank accession number fwithin twio working
days)

3. acompleted GenBanl flatfile, processed by a member
of our GenBank Annctation Staff

[f you do not receive one of these from us by email within the
time frame indicated, please send an inquiry to gh-
admin@@nchinlim.nih.goy and include your Banklt number.

To Update an existing GenBank record (via a Web form),
press

Click here for more detailed information about updating an
existing GenBank flatfile.

Revised 18 June, 2003
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Multiple Submissions Information

Ifyou are submitting more than one sequence at this time, please number each sequence and indicate the total 5

number of sequences to be submitted so that we can correctly assign consecutive accession numbers to your set.

Important. please note that BankTt iz a mulfi-page submission tool, and that you must complete all pages for each

sequence you are submitting. Each sequence you submit should begin with its own unique BankTt identification

number.

This submission is number of a total of submizsion(s).

Note: If sequence iz identical in multiple scurces (le: different gecgraphies/specimensfisolates/strains),

then each sequence from each source must be a separate submission

Contact Information

Brstwame:  Ltwames| |

Department: ‘ ‘ Institution: ‘ ‘

Szreez." |

Ciel | SwlProviecs: |

ZIPfPosial Code: ‘ ‘ Comtry: ‘ ‘
b4

< | >
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Analysis of-Genomic DNA
sequéﬁbes

® You cloned a large piece of ge

® How will you annotate it

® Identify and describe introns, exons,
promoters




A gene can encode more than one mRNA and protein
| | Protein

L] | | mRNA
Promoter
Exon Exon Exon Exon
Intron Intron Intron
L | | mRNA

] Protein

mbr\qenomic DNA

anal;ﬁs's

® GeneScan
e GLIMMER
® GeneMark
e FGENE

e GRAIL

e FEX

e FGENESP




® Identifies gene structures in ge

® Organism specific versions
— Vertebrate
— Plant

® About 80% accurate

® http://genes.mit.edu/GENSCANIinfo.html

GENSCANLimitations

® A predicted gene may splice to
from two real genes

® Two predicted genes may be one rea

® Designed for human/vertebrate genomi
sequences




‘2 New GENSCAN Web Server at MIT - Microsoft Internet Explorer
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2 New GENSCAN Web Server at MIT - Microsoft Internet Explorer
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This server was kindly donated by COMPAQ
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2 http: genes.mit.edufGS/16:28:53. pdf - Microsoft Internet Exploren
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GLIMMER

® Microbial DNA

® http://www.tigr.org/software/glim




2 The GLIMMER Home Page - Microsoft Internet Explorer
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Glimmer 2.13's Accuracy
5(?;ni?ED::;;i:°n Organism Motes Cenesloatimned hpuadly Total genes annotated |Total genes predicted
Joint Technology Center by homelogy |GLIMMER 2.13
A ferroomxidans 2 2054 2026 98.6% 3215 3178
A fulzidus 2 1129 1128 | 99.9% 2431 2475
B. anthracis 2 3458 3444 99.6% 5507 5385
B. subtlis 3 4063 3979 97.5% 5231 4747
B. wolbachia 2 712 70 997% 1299 1226 £
C. crescentus 2 2205 2186 99.1% 3763 3850
C. jejuni 1 1341 1340 | 99.9% 1836 1869
C. perfringens 2 2153 2144 99.6% 2574 2863
C. tepidum 2 1304 1289 | 99.6% 2281 2165
D ethenogenes 2 1141 1127 | 98.8% 1591 1544
E coli 2 861 835 | 993% 4174 4121
F. succinogenes 2 2113 2105 | 9%.6% 3256 3210
G. sulfirreducens | 2 2462 2433 93.8% 3468 3711
H. mfluenza 2 1132 1131 | 99.5% 1740 1785
H. pylori 2 892 886 | 99.3% 1587 1678
L. monocytogenes | 2 2084 2079 | 99.8% 2847 2778
M. capsulatus 2 2132 2083 93.2% 3002 3434
M. tuberculosis 2 2181 2177 99.4% 4245 4245 N
|5 = =a = T EEeN Y caeo Gomn — v,

GeneMark

® A family of gene prediction pr
® Bacteria

® Eukaryotes

® Viruses

® http://genes.mit.edu/GENSCANinfo.html




Eukaryotic Gen k Accuracy
Arabidopsis thaliana Gene-structure prediction
Frame-independent validation Frame-dependent validation
e oe we me cef  oef wef
Program Predicted correct overlapping wrong missing Semsitivity Specificity Ratio Splht Fused Semsitivity Specificity Ratio corect overlapping
eXONs  exons  exans exons exons  Sne Spe WE  exons exons Snef Spef Wef  exons  exons
GENSCAN ] 62 20 £ 115 063 0.7 009 10 16 063 0.69 012 649 182 110
GeneMark hmm 1y 85 11 7% 08 0.77 008 10 4 08 0.76 010 &4 14 110
MZEF prior p =001 641 o0 15 87 480 0 0.63 04 1 10 0y 0.60 021 382 1% 134
MZEF prior p = 04§46 450 16 151 38 043 0.54 018 32 14 04 032 027 48 W pall
MZEF prior p = 0,10 998 490 298 A0 283 048 0.49 021 50 16 04 047 032 467 200 32
FGENE 1061 569 300 92 23 08 034 018 56 6 05 033 028 562 197 %9
GRAIL 184 49 506 80 1M 0.38 019 12 16 04 0.38 025 4 440 29
FEX 145 562 484 69 155 0.5 0.32 040 180 23 08 031 057 5471 208 993
FGENESP w 93019 0 403 08 0.5 05 7 8 04l 037 021 41 156 156

Softberry

® Many software tools

® Some free trial versions on-line

® Some — pay for license
® http://www.softberry.com/berry.phtml
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Automatic genome

Sequences&genomes

GENOME EXPLORER
fogene

HUMAN-MOUSE-RAT | Eularyotic: animal, plant, fungi
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Sequence comparison
Alignment of genomic sequences
Muttiple slignment and tres
construction
Fast search in genomes
ESTs clustering and
visuslization

YWyelcome to Softberry. Our scientific team is dedicated to developing and
improving  bioinformatics software to help identify genes and functional
signals, determine gene function, decipher gene expression data and select
disease-specific genes and drug target candidates. We are providing
customized solutions to analyze and compare genomes,
annotate their genes based on sequence and structure comparison,
recognition of conserved regulatory elements and defining cell location of
predicted proteins.
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Recent News

October 4, 2004. So
releases ProtComp ver.
new wersion of popular p
for prediction of
subcellular local
ProtComp, has overall pre
accuracy of =90% (see |
maore details). Pre
accuracy of prokaryotic v
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EGENESH GC (with possible donor &C) Hbil based Human

T55G ¢/ Human Folll promoter region and start of

Gene sAucture prediction
EESTORF Finding ceding fragment ESTimRHA
FEX Finding potential 5, intemal and 3-coding exons

matrices

iranseription
TSSW/ Human Folll promoter reaion and stat of
transeription (ONLY for academic usage)

SPL search for potential splice sites HEME FL i Recognition of PLANT repulatony mofit, Reqsite DB
SPLM search for non-standard splice sites using weight HSMEMPL/Recogniion of PLANT RegSit= 0B
HEITE/ of statistics
BHASPL search for exon-exon junction positions in cliN& HSITEM . onserved Regulator motifs
FSPLICE - find splics sites in genomic DNA SITEH / Search for!unmar\sl motifs conserved in arthologs
OLTAH T tion region

Gene finding with similarity

ESENESH+ HMM plus similar protein-based gene prediction
Speed and Accuracy of Foenesht

EBOT WAP mapping of a st of proteins on genams
FGENESH C HMM pluz similar <DHA-based gens shucture

FROM Prnmulzlfmdmg in Bacteria

romH [Gl1ind promoter with ortologs

romH (W] find promoter with ortologs (acadsmic uzage)
CpGFinder find GL-islands

ScanWhi-P Search forweight matrix pattemns of plant
requlatony

prediction
FBENESH-2 HMM gene prediction with o of
close oiganismg

Operon and Gene Finding in Bacteria

FGENESE Operon and Gene finding in Bacteria

BPROM _Fromoter finding in Bacteria

AbSplit_Separating archea and bactrial genome fragments
FindTerm - Finding Terminatorsin bagterial genomes
Annotations Jall bacteria

Gene Finding in Viral Genomes

EGENESY Gene finding in Wiral Gannmeszlamed
E attern/M atcow chain-based wiral g

ElantFrom: verified plant promoters datadase

Analysis of expression data
SELTAG/MAnalysis of exprasion dats
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Gene ding in Eukaryota Search for motifs /promotersfunctional motifs/ Protein Location /pattern 1

EGENESH HMM based Gane shucture prediction Regsite List of Plant Reegsite database factor used in TSSP ProtCormps Predict the subcellular localization for
FGENES Pattern based Human Gene stucture 2nd HSITE-PL progiams Ani mal/Fungi
FGENES-M Mulfiple variants of Gene stusture TSEF / Flanks Pol Il pramoter region and stad of kranscription FrotCompd Fredict the suboellular localization for Fla

FrotCompBd localization of bacterial
ESITE / Search for Frosits patierns with statistics

roteins

Protein stiucture
PSSFinder - Prediction of protein secondary structure u

Markoy chains,

SEPAL - Hearest

hborwith logal S8 pre

HHSSP - Nearestneighbor S5 prediction
S5F - Seamentoriented S5 prediction
SSENVID - Protein secondary stucture and

assignmend fiom atomic coordinates
FOISORDER - Protein Disorder Frediction
GETATOMS - Atomic coordinat]
30-comp - Structure to

using Bt

ABINi 30 - &b initien felding
MONnEE - Frogram MDynSE is designed to perfarm mu

1asks with protein shucture
HModZ Ok - Energ
mechanic

CY¥S REC - Prediction of 55-bonding States of Cystein,

program by moleoy
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FMAP mapping DNA.’lrutzm sequence on genome Protein/DNA 3D-Visual Works
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DESCAN Comparing your sequence with Cratabase fith Java
viewen SeqMan

EST map Mapping vour mENA/EST to Chiomesome
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Matkow chain-based viral gene

PROT MAP Mapping of a set of proteins on gename

Seghan Manipulations with sequenses
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Seq name: Soybean

Length of sequence: 111818 Exon thr- 0 Overlap thr- 0.0

# of potential exons: 273

26459 - 26767 - w= 30.17 ORF= 0 Single exon 26459 - 26767
37520 - 37978 + w= 24.25 ORF= 0 Single exon 37520 - 37978
53155 - 53336 - w= 21.97 ORF= 2 Internal exon 53156 - 53335
75128 - 75364 - w= 18.40 ORF= 0 Single exon 75128 - 75364
11690 - 12046 - w= 18.27 ORF= 0 Last exon 11690 - 12046
92956 - 93095 + w= 17.84 ORF= 1 Internal exon 92957 - 93094
83073 - 83280 + w= 17.52 ORF= 0 First exon 83073 - 83279
78595 - 78770 - w= 16.43 ORF= 1 First exon 78597 - 78770
41120 - 41377 - w= 15.16 ORF= 0 Single exon 41120 - 41377
8141 - 8195 + w= 14.84 ORF= 1 Internal exon 8142 - 8195
18491 - 18616 + w= 14.42 ORF= 0 Internal exon 18491 - 18616
9847 - 10112 + w= 14.19 ORF= 0 Internal exon 9847 - 10110
1417 - 1529 + w= 14.17 ORF= 0 Internal exon 1417 - 1527
93283 - 93490 - w= 14.03 ORF= 2 First exon 93284 - 93490
56351 - 56524 + w= 13.95 ORF= 0 First exon 56351 - 56524
5406 - 5838 + w= 13.94 ORF= 1 Internal exon 5407 - 5838
60628 - 60727 - w= 13.38 ORF= 2 First exon 60629 - 60727
17608 - 17713 + w= 13.16 ORF= 0 First exon 17608 - 17712

>Exon- 1 Amino acid sequence - 102 aa, chain -
MTRLIFKVIIFMQGGTSATELAGGSSLKVQSTVTEGVLVQ
HKLVEKLCLLNCHPSSWGFR KAANLGRFGLETIGLGIPG
GKSGAVFQPAGGQLGHTPGFLGV

>Exon- 2 Amino acid sequence - 152 aa, chain +
MGSKAKKKGSPEDILETLGDPPSRAKRTGTTSSPSAAIP
SSAPVRRMAPSQGPTPLPPQN HPSPPPLPLQLLVPGC
GNSRLSEHLPPTTPATPPSPTSTSPRSSSETPHAPPQR
PRPPPH AMARYGHDPPVMQFEDESFGAVIDKGGLDAPL
>Exon- 3 Amino acid sequence - 60 aa, chain —
LAKGKGAGGLHQNLRQCIRGRPVSGCGENGGLSVEAR
CTSPLSDDFFQEAVGVAASKMRF
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No match
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KaANLGRFGLETIGLGIPGGKSGAVEFQPAGGOLGHTPGFLGY

»Exon— 2 Amino acid =equence — 152 aa. chain +
MGSKAKKKGSPEDILETLGDPPSRAKRTGTTSSPSAAIPSSAPVRRMAPSQGPTPLPPQN
HPSFPFLPLOLLVPGCGHSRLSEHLPPTTRPATPPSPTSTSPRSSSETFHAPPORPREFFPH
AMARYGHDPPVMQFEDESFGAVIDKGGLDAPL

Exo Amino acid sequence 60
LAKGKGAGGLHQNLRQCIRGRPVSGCGENGGLSVEARCTSPLSDDFFQEAVGVAASKHRF

»Exon— 4 Amino acid =s=equence — 78 aa. chain -
MAPSLGGHOGK TN LYRYOSVEKRLOLGGGHOGHGSTOVODYPSHLLHOGASGVDHPGAD
YOLTKLLGLRRGPPSSVT

»Exon— 5 Amino acid =s=equence — 118 aa. chain —

TGEGESIPIITHFNIFYRVSEHRFRGHATOEVHFRSDHGTYFSPPTGGYRESETANALQFG
KRILELQPGVOERVOGERHIYPYHLS ISGRGTHONSELVETSFHSHD INGPGGGRYOT
»Exon— 6 Amino acid s=equence — 46 aa, chain +
CPHESHIKKRYMYLNEEILKENPPPYFVHIWHLRWHOGKT wa_IJPP

»Exon: 7 Amino acid sequence 69 cha
MTPPRLHH1QTRLDPQGYQDGCQFPRAAECDCGDLRTNDKHASTLAPLFSARSLAKRSTV

PPAKQPCPP

»Exo 8 Amino acid =equence — E8 aa. chain -
MGNLGLGLTPFLDCGGLVAAbbHNbblbl11MSCLAGDHIKVHLKHKHbUSLSGFLHU
»Exon— 9 Amino acid =s=equence — 85 aa., chain -

MASLPHPTGGAHPAATLAAARAHSREDDLWOGGDAPAQTAATSSGEDASVTHGETACSEER
SORRRSCCREEEEGGASEGRERERRERE

»Exon— 10 Amino acid sequence — 17 aa. chain +
CLSQPGRUHVPPEHKVA

»Exo 11 Amino acid sequence aa. chain +
VKSERLVKDFGFKTTPELLSMTFLMFLKPGENHQRLPPIQG

5 F i - 1. Dot

Address |§1 http: v, softberry  comfcgi-bin/programsfgfind/fex. pl A | a Go Links **
aelds — Dby — w=s U Uy Ukk= U Dingle SHEOn belds — bbdy A
5339 - 53478 + w= 0.01 ORF= 0 First exon 5339 - 53476 —
»Exon— 1 Amino acid =equence — 102 cha
E:i MTRLIFKVIIFMQGGTSATELAGGSSLKVQSTVTEGVLVQHKLVEKLCLLNCHPSSUGFR
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aelds — Dby — w=s U Uy Ukk= U Dingle SHEOn belds — bbdy A
5339 - 53478 + w= 0.01 ORF= 0 First exon 5339 - 53476 —

»Exon— 1 Amino acid =equence — 102 cha
MTRLIFKVIIFMQGGTSATELAGGSSLKVQSTVTEGVLVQHKLVEKLCLLNCHPSSUGFR
KaANLGRFGLETIGLGIPGGKSGAVEFQPAGGOLGHTPGFLGY

»Exon— 2 Amino acid =equence — 152 aa. chain +
MGSKAKKKGSPEDILETLGDPPSRAKRTGTTSSPSAAIPSSAPVRRMAPSQGPTPLPPQN
HPSFPFLPLOLLVPGCGHSRLSEHLPPTTRPATPPSPTSTSPRSSSETFHAPPORPREFFPH
AMARYGHDPPVMQFEDESFGAVIDKGGLDAPL

Exo Amino acid sequence 60
LAKGKGAGGLHQNLRQCIRGRPVSGCGENGGLSVEARCTSPLSDDFFQEAVGVAASKHRF
»Exon— 4 Amino acid =s=equence — 78 aa. chain -
MAPSLGGHOGK TN LYRYOSVEKRLOLGGGHOGHGSTOVODYPSHLLHOGASGVDHPGAD
YOLTKLLGLRRGPPSSVT

»Exon— 5 Amino acid =s=equence — 118 aa. chain —
TGEGESIPIITHFNIFYRVSEHRFRGHATOEVHFRSDHGTYFSPPTGGYRESETANALQFG
KRILELQPGVOERVOGERHIYPYHLS ISGRGTHONSELVETSFHSHD INGPGGGRYOT
»Exon— 6 Amino acid s=equence — 46 aa, chain +
CPHESHIKKRYMYLNEEILKENPPPYFVHIWHLRWHOGKT wa_IJPP

»Exon: 7 Amino acid sequence 69 cha
MTPPRLHHLQTRLDPQGYQDGCQFPRAAECDCGDLRTNDKHASTLAPLFSARSLAKRSTV
PPAKQPCPP

»Exo 8 Amino acid =equence — E8 aa. chain -
MGNLGLGLTPFLDCGGLVAAbbHNbblbl11MSCLAGDHIKVHLKHKHbUSLSGFLHU
»Exon— 9 Amino acid =s=equence — 85 aa., chain -

MASLPHPTGGAHPAATLAAARAHSREDDLWOGGDAPAQTAATSSGEDASVTHGETACSEER
SORRRSCCREEEEGGASEGRERERRERE

»Exon— 10 Amino acid sequence — 17 aa. chain +
CLSQPGRUHVPPEHKVA

»Exo 11 Amino acid sequence aa. chain +
VKSERLVKDFGFKTTPELLSMTFLMFLKPGENHQRLPPIQG
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<A RID-110B064614-26022-31551888035.BLASTO2, - Microsoft Internet Explorer
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Address @http:,l’,l'www.ncbi.nIm.nih.gov,l’BLAST,I’BIast.cgi V| a Go Links *
[ Getselected sequences ] ’ Selectall ] [ Deselectall ] A
[]>gi|341480?6|gb|AAQ62585.1| putative spermine/spermidine synthase [Glycine max]

Length = 763

Soore = 66.6 bits (161), Expect = Ze-10
Identities = 54/150 (36%), Positives = 56/150 (37%), Gaps = 10/150 (&%)

Query: 1 MGSEAKFKGSPEDILETLGDPPSRAKRTGTT WERMAPS QG &0
MGSEAKFKEGSPEDILETLGD 3+ +
Shijctc: 1 MGSEAKEKGSPED ILETLGDF TR KENWDNFF TLREGDSFEWNY AEWPHLREDP ————— LL3LL 55 0
Query: 61 EEXEXEXENIKXEEIGCGNIRLSEHL 1z0
GCGHNIRELSEHL

3bjcrt: 56 KTIPLPLPLOLLVPGCGNIRLSEHLYDAGHTAITHNIDFIEVVIGDMLEENVEDRFLMRWE 115
Query: 121 EMARYGHDPPVHQFEDESFGAVIDEGGLDA 150

n I VHQFEDESFGAVIDEGGLDA
3bjec: 116 VH-————- DMTVHQFEDESFGAVIDEGGLDA 140

¢ ' >
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Gene Annotation Tips

® Use several different predictio
— Find Open Reading Frame (ORF)
— Find Promoter

® Use software best suited for your orga
® Use BLAST and GenBank

® Use protein sequence and DNA coding
sequence

® 5’ and 3’ ends are particularly difficult




What we covered today

e NCBI

® Genomic Databases

e UCSC

® Genomic DNA annotation




