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11 EJERCICIO 1

1.1.1 Accede a la base de datos de secuencias NCBI:
http://www.ncbi.nlm.nih.gov/
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Este fue uno de los primeros portales WEB pioneros en la recoleccion de secuencias biolégicas. Aqui se pueden encontrar informaciones cruzadas con la

mayoria de bases de datos existentes en genémica y proteémica.
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Resource Guide Complete resource listing and descriptions
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1.2 Intentad encontrar informacién del proyecto REFSEQ (Reference Sequence Project).

Debéis encontrar un enlace (link) a una pagina dedicada a REFSEQ. Es importante recordar que la mayoria de bancos de datos biolégicos, debido a la
inherente ambigiiedad de la informacion que contienen, son muy redundantes y a veces incoherentes. Explicad la mision de REFSEQ en este contexto.

Descripcion detallada de RefSeq:

http://nar.oxfordjournals.org/cgi/content/full/33/suppl_1/D501?ijkey=06NkMzN3kUcez&keytype=ref

Kim D. Pruitt , Tatiana Tatusova , and Donna R. Maglott

NCBI Reference Sequence (RefSeq): a curated non-redundant sequence database of genomes, transcripts and proteins
Nucl. Acids Res. 33: D501-D504.

El link directo hacia RefSeq desde el Mapa del Sitio ( de ahi la utilidad del mapa)

b .
> NCBI Site Mag = [searchncer |
» Homepage |

I Search RefSeq Nucl%ides

Click Here @ Nucleotides Literature D
GanBanlk @

efSeq (Reference Sequences) e PubMei

dbGSS (Genome Survey Sequences) €

dbMHC {Major Histocompatibility Complex)

@ dbSNP (Single Mucleotide Polymorphisms) Molecular D:

dbSTS (Sequence Tagged Sites) MNucleotide Se

w Demlna Niemdmiem Tm

http://www.unav.es/genetica/bioinfo/RefSeqgesp.html

RefSeqg pretende ser una coleccion integrada, completa y no redundante de secuencias de DNA gendmico, RNA y proteinas, para los
principales organismos. El NCBI genera RefSeqgs para mas de 1100 virus y 150 bacterias ademas de organismos superiores (humano,
ratén, rata, zebrafish, etc).

Las principales caracteristicas de la coleccion RefSeq son:

No-redundancia

Conexion entre secuencias nucleotidicas y sus correspondientes secuencias proteicas
Formato constante

Datos validados

NUmeros de acceso especificos

"Curaciéon" (mantenimiento) a cargo del personal del NCBI y colaboradores externos

oukwbdE

Los nimeros de acceso de RefSeq tienen el formato: XX_123456 (dos letras, guion bajo y 6 nimeros). Las dos letras iniciales indican
el tipo de secuencia:

Secuencias revisadas manualmente:

NC 123456 Moléculas gendmicas completas (genomas, cromosomas, plasmidos)
NG 123456 Regidn gendmica incompleta

NM 123456 RNA mensajero

NR 123456 RNA no codificante (ribosomal, pseudogenes, etc)

NP 123456 Proteina (en futuras versiones se afiadirdn dos nUmeros mas)

Secuencias no revisadas:

NT 123456 Secuencias de clones usados para ensamblar genomas (BACs)
NW 123456 Ensamblajes parciales de genomas (shotgun)

XM 123456 RNA mensajero deducido de las anotaciones del DNA gendmico
XR 123456 RNA no codificante deducido de las anotaciones

XP 123456 Proteinas dedicidas de las anotaciones del DNA gendmico

También hay registros que contienen todas las secuencias de un proyecto de secuenciaciéon de un genoma completo, con el formato
NZ_ABCD12345678, en el que ABCD son las letras que identifican el proyecto. ZP_12345678 se refiere a las proteinas deducidas de
los registros del proyecto.

http://www.unav.es/genetica/bioinfo/buildprocess.html

Explicacion de los pasos

1. Recogida de datos desde el propio NCBI y de colaboradores externos, produciendo un registro con nombre y simbolo oficiales,
nombres alternativos, enlaces a bases de datos de SNPs, asociacion con enfermedades (OMIM), localizacidon citogenética, localizacién
gendmica, tipo de ontologia (GO) y localizacién intracelular, nimeros de acceso de las secuencias, marcadores STS y clusters de
UniGene.

2. Se seleccionan manualmente las secuencias representativas de esta region, y a partir de ellas se genera la secuencia "semilla™ que
se usa para producir el registro inicial de RefSeq.

3. La secuencia semilla se usa como query en una busqueda BLAST. Para los RNA mensajeros, se selecciona el resultado que identifica
el alineamiento mas largo sin huecos y con el minimo nimero de desemparejamientos.

4. Las secuencias seleccionadas en el paso 3 que contienen una region codificante completa dan lugar a los registros de mRNA y de
proteinas marcados como PROVISIONAL o PREDICTED (XM_ 6 XP_), mediante un proceso automatico. Estos registros son publicos y
contienen anotaciones como referencias bibliograficas, nombres alternativos, niumero de identificaciéond e LocusLink, nimero de OMIM,
localizacion fisica, nombre y simbolo oficiales.

5. Las secuencias que no entran en el paso anterior (por ejemplo, por contener regiones codificantes incompletas) son revisadas
manualmente para comprobar si se puede obtener esa informacién combinando varias secuencias incompletas de diferentes registros.
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6. Los registros marcados como REVIEWED son el producto final. En principio, todos los registros provisionales seran sometidos a
revision, generando variantes de splicing y purificando la calidad de la secuencia (eliminar errores de secuenciacion, por ejemplo),
afadiendo referencias bibliograficas, resumiendo las funciones, afadiendo anotaciones e indicando si el proceso es definitivo. Estos
son los mensajeros y proteinas con identificadores NM__ y NP_, respectivamente.

L ELE ]

Short Contents | Full Contents

Navigation The NCBI Handbook *¥ Part 3. Querving and Linking the Data
About this book
Part 3. Querving and
Linking the Data

o 18. The Reference Sequence
(RefSeq) Project
Introduction
Database Content:
Backeround
Assembling and Maintaining
the RefSeq Collection
Access and Retrieval

Created: October 09, 2002

Updated: Janunary 3, 2007

by Kim Pruitt, Tatiana Tatusova, and Donna Maglott

Summary

Search
% Thisbook  Allbooks
' PubMed

B 18. The Reference Sequence (RefSeq) Project

La informacion detallada del proyecto se puede encontrar en la mismo sitio bajo el nombre de NCBI Handbook.

The Reference Sequence (RefSeq) database is a non-redundant collection of richly annotated DNA, RINA,
and protein sequences from diverse taxa. The collection includes sequences from plasmids, organelles, virses,

Related Reading archaea. bacteria. and eukaryotes. Each RefSeq represents a single. naturally occurring molecule from one
organism. The goal is to provide a comprehensive, standard dataset that represents sequence information for a
Glossary species. It should be noted, though. that RefSeq has been built using data from public archival databases only.

RefSeq biological sequences (also known as RefSeqs) are derived from GenBank records but differ in that
each RefSeq is a synthesis of information, not an archived unit of primary research data Similar to a review
article in the literature, a RefSeq represents the consolidation of information by a particular group at a particular
time. RefSeqs are available without restriction and can be retrieved in several different ways such as: searching
NCBI's databases including Nucleotide, Protein, Gene, and Map Viewer; searching with a sequence via

BLAST; doing an FTP download: or through links from other NCBI resources including Gene, Map Viewer,

and PubMed 4 Tor
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Figure 2.RefSeq Processing Pipelines. Once sequence data are deposited in the public
archival databases, it is available for RefSeq processing. Processing pipelines include
the vertebrate curation pipeline, the computational genome annotation pipeline, and
extraction from GenBank. These pipelines generate new and updated RefSeq records
that become publicly available in Entrez Nucleotide, Protein, and Gene databases. (A)
Once a gene is defined and associated with sufficient sequence information in an
internal curation database, it can be pushed into the RefSeq pipeline. The RefSeq
process is initiated by an automated BLAST step, which uses the stored sequence data
as a query against GenBank to identify the longest mMRNA for each locus. This initial
RefSeq record has a status of provisional, predicted, or inferred. Subsequent curation
may result in a sequence or annotation update (as described in Box 2) and a status of
validated or reviewed. Records are updated if the underlying GenBank accession
number is updated or if other associated data are updated, including nomenclature,
publications, or map location. (B) Available RefSeq and GenBank data are aligned to
an assembled genome, ab initio gene prediction is carried out that uses alignment data,
and an analysis program integrates all available data to define the annotation models.
New "model" RefSeq records are generated by this pipeline. (C) When a complete,
annotated genome becomes available in GenBank, a set of corresponding RefSeq
records are generated by duplicating the GenBank submission, followed by validation
and addition of cross-references to Entrez Gene (via a dbXref citing the GenelD) and,
in some cases, more informative and standardized protein names.

El staff de refseq. Y los colaboradores .... Gracias a todos ellos disponemos de toda esta preciosa informacion
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[ Credits ST ]

We would like to acknowledge the NCBI staff that support the RefSeq project in some way. There
are several working groups which provide significant support to the RefSeq project in addition to
ather major resources including LocusLink, Entrez Genomes, BLAST, GenBank, the NCBI Map
Viewer, and more.

RefSeq Coordination

» Donna Maglott
+ Kim Pruitt
s Tatiana Tatusova

Curation Staff (past & current):

« Yiming Bao

« Garth Brown

s Ethan Carver

o Nikolai Daraseli

o Sverlana Dracheva

« Oksana Dukhanina

« Catherine Farrell

o Luning Hao

o Jennifer Hart

« Mansanr Hazban |

1.2.1  Seleccionad Busquedas de secuencias de Nucle6tidos

Buscaremos una secuencia concreta por su identificador (ID) en el siguiente paso. Seleccionad en el cuadro Search qué tipo de datos se desea buscar.

Ramén Tamarit. PEC1. Gendémica Computacional

YA | R, RefSeg

PubMed All Databases BLAST OMIM Books Tazonomy Structure

Search | All Databases =

I RefSeq Collaborators » Home

The RefSeq project is ambitious in scope and we actively welcome opportunities to worlk with other
groups to provide this collection. We value our collaborators contributed information ranging from
completely annotated genomes. advice to improve the sequence or annotation of individnal RefSeq
records, information about official nomenclaure, and information about function

In addition to the significant information collected by collaboration, mumerous NCEI staff are
involved in database suppott, programmatic support, and curation. NCBI staff involved in
production of the RefSeq callection are listed here.

We collaborate with many groups including:

Caonserved CDS (CCDS) Project -consistent annotation of the
human and mouse genomes is supported by a collaboration
beftween NCBI, the Wellcome Trust Sanger Institute (WTSI) and
the University of California, Santa Cruz (UCSC).

Cytochrome P450 - Dr. Nelson curates gene content and
representative sequences for this gene family.

ElyBase - FlyBase provides the Drosophila melanogaster
RefSeq collection.

Human Gene Mutafion Database - contributed to the initial set
of human RefSeq records

HUGO Gene Nomenclature Committee - provide official =

Otra vez desde el mapa pulsamos sobre RefSeq y elegimos Nuecleotides.

& Mucleotides
GenBank
eference Sequences)

I:IhL_:SS (G|F Homepage
dbMHC (Major He Search Refseq Muclectides
dbSMP (Single Mucleotide Polymorphisn

dbSTS (Sequence Tagged Sites)
@ Probe

1.2.2 Introducir este identificador NM_000374
N

2y s

Search | Nucleatide =1 fof Inm_oo0374 G| Clear | Save Search

All Databases

[ Limits | Previewiindex | History | Clipboard | Delails |
Found 1 nucleotide sequence. Nucleotide [1]

Display | Summary =] show [20 ={fSotby ~|[Sendto =

| An:1 'f Bacteria: 0 | RefSeq: 1 | mRNA 1 %]

-

This search in Gene shows 1 result Recent Activity

UROD (Homo sapiens): ureporphyrinogen decarboxylase Tum of

Chromosome 1, 1p34, NC_000001.9 { 45250416 . 45253927)

Gene ID: 7389, Other Aliases: RF11-69J16.2, PCT, Other Designations: Q. NM_000374 o)

SARS coronavirus, ..
T1: NM 000374 Reporis Order cDMA clone Links [qi-30271926]
Homo sapiens uroporphyrinogen decarboxylase (UROD), mRNA Q, NC_004718 (1)

gl 7105161 5/ref[NM_000374.3[71051615]
B Home Page

Aqui encontramos una descripcion de lo que significa la cabecera de acceso.

http://www.geneinfinity.org/sp segformat.html

The description line (or header line) is often used to add information,
>gi | identifier|namespace|accession.version|name description (NCBI)

Example:
>gi1]412163]emb ]| CAAO0606.1] albumin [Homo sapiens]

1.2.3 Acceder a esta entrada. Debéis deducir el tipo de molécula bioldgica y especie a la que corresponde.

Echadle un vistazo a la ficha de esta secuencia. Este es el tipico formato donde se especifica a la izquierda, el nombre de cada atributo, y a su derecha, el
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valor de éste. Estrictamente hablando esto es una coleccion de secuencias, mas que una base de datos informatica. Describid qué valores estais
observando (campo a campo).

My NCBI 2]

- - V3
(-).) NCBI ) _?.—' & gNUCI@Otide [Sian Il [Register]

Publed

Muclectide Protein Structure MG Taxonomy oMM

Search | Nuclsotide | forf El Clear |

Display | GenBank = /show|5 =|[Sendto x| Hide: " sequence I | ail butgene CDS and mRNA feanures

Comment Feadatures Seguence

Vinculo a Fetures. Para
ver la informacion del Gen

(0374 Reports Homo sapiens urop.. [gi71051615]

I Reverse complemented strand  Features: | SNP M 8T8 ¥ Exon j Refresh |

QOrder cDMA clone,
Links

Tipo de
molécula
biologica

LOCUS
DEFINITICNH
ACCESSICN
VERSION
KEYWCRDS
S0URCE
ORGANISH

REFERENCE
AUTHORS

TITLE

JOURNAT.

PUBMED
REMARK

REFERENCE
AUTHORS

TIITLE

JOURMNAL

NM 000374 1383 bp TRNA linear
Homo =sapiens uroporghyvrinogen decarboxylase (UROD
HM 000374 1

NM 000374.3 GI:71051615

Ellocus esla
cabecera del
registro

Homo sapiens (human)
Homo sapiens
. yrdatar Craniata; Vertebrata; Euteleostomi;
pntoglires; Primates; Haplorrhini;

Mammalia:
Catarrhini
1 (bases 1 to g
Lam M.F., Lenng,J.C., Lam, C.W., Tse,K.C., Lo W.K., Lni,S.L.,
Chan,T.HM,., Tam,S5. and Lai,EK.N.

Procalcitaonin fails to differentiate inflammatory status or predict
long-term outcomes in peritaoneal dialysis-associated peritaonitis
Perit Dial Int 28 (4), 377-384 (2008}

18556380

GeneRIF: Although serum PCT ([procalcitonin}is elevated in some
patients at the time of peritonitis, its value in making a
diagnosis and predicting long-term prognosis remains doubtiul.

Organismo

2 (bases 1 to 1383)

Mendez, M., Poblete-Gutierrez,P., Garcia-Bravo,M., Wiederheolt,T.,

Moran-Jimenez , M.J., Merk,H.F., Garrido-Astray,M.C., Frank,J.,

Fontanellas,A. and Enriguez de Salamanca,R.

Molecular heterogeneity of familial porphyria cutanea tarda in

Spain: characterization of 10 novel mutations in the URCD gene

Br. J. Dermatol. 157 (3}, 501-507 (2007) ,:j

Basicamente la informacidn que contiene el registro es muy descriptiva, no obstante, en la pagina
http://www.ncbi.nlm.nih.gov/Sitemap/samplerecord.html se puede consultar una descripcion completa de que es cada

campo, aqui Unicamente enumero las partes mas importantes.

Campo

Descripcion

Locus (cabecera del registro)

Name

Un nombre Unico para la secuencia

Sequence length  Longitud de la secuencia

Molecule Type  ADN, gendmico, mRNA, etc.

Genbank Division Division del GenBank a la que pertenece la secuencia
Modification Date Fecha de la Gltima modificacion

Definition
Accession
Version
Gl
Keywords
Source
Organism
Reference

Breve descripcion de la secuencia

Identificador Unico de la entrada, no varia aunque se modifique la secuencia
Numero de version de la secuencia

Identificador Unico de la secuencia, cambia con las modificaciones

Palabras clave que describen la secuencia

Nombre del organismo

Nombre cientifico del organismo

Publicaciones relacionadas.

Otro de los campos méas importantes es el de features:

Features Informacion sobre las regiones de interés
source  Longitud de la secuencia, nombre del organismo, taxén 1D
CDS Secuencia codificante
protein_id Identificador de la secuencia protéica
gene Region cubierta por un gen
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FRIMARY REFSE(Q_ S5FRN FRIMARY IDENTIFIER PRIMARY SFAN COMP
1-80 BM554255.1 31-110
81-1015 BCOO1778.1 1-935
1016-1212 LF104421.1 926-1122
1213-1383 RT.359473.22 21321-21491
FEALTURES Location/{Qualifiers
source 1..1383
forganism="Homo sapiens”™ _ .
/mol_type="mRNA" ' Localizacion en el genoma
fdb_xref="taxon:2606™ del organimo
fchromosome="1"
fmap="1p34"
Ene 1..1383
/gene="TURJD"
Sgene_synonym="FCT"
fnote="uroporphyrinogen decarboxylase™
/db xref="GeneID:7389" ) qubre del gen. .
/db xref="EGNC:12591" identificador del mismo
fdb_xref="HPFRD:01441"
fdb_ xref="MIM:17&6100"
exXOon 1..128
Sgene="UROD" EXON 1
/fgene_synonym="FCT"
Jinference="alignment:Splign"™
Snunber=1
CD35 109..1212
Sgene="URCD"
fgene synonym="BCT"
JEC_number="4.1.1.37"
fnote="uroporphyrinogen III decarboxylase; fifth enzyme of
the heme biosynthetic pathway; fifth enzyme of heme
biosynthetic pathway"™
fcodon_start=1
fproduct="uroporphyrinogen decarboxylase™”
jg’;f;i;‘g;igl:‘“?—-ifugfgfgf'S . Proteina codificada
fdb_ xref="CCDS:CCD5518.1" b
/db_xref="GeneID:7389"
fdb_xref="HGNC:12591"
fdb_xref="HFRD:01441"
fdb_xref="MIM:17&6100™
ftranslation="MEANGLGPQGFPELEKNDT FLRAAWGEETDYT FVIWCMRQAGRYLE
EFRETRALDFFSTCRSFEACCELTLGPLRRFELDARI IFSDITVVEQALGMEVTIMVE Secuencia de
GHGESFFEFLREEQNLERLRDFEVVASELGYVFQATTLTRQRLAGRVELIGFAGAEW. 4 DI’OtEi na
IMTYMVEGGGSSTMAQRKRWLYQRPQASHOLLRILTDALVEY LVGVVAGAQRT.OLFE
SHAGHLGPQLFNKFALPY IRDVAHVEARLREAGTAPVEMI IFAKDGHFALEELAGRG
YEVWGLDWTVAPKEARECVGKT VI LGN LDECALYASEEETGQLVKOMLODFSEHRY T
ANLGHGLY PDMDPEHVGAFVDAVHEHSRLLROHN™
£Xon 129..241
Jgene="UROD"
faene svnonvm="FCI" LI
/interence="allgnment:sSplign”
Snumber=a B EXONGB
EXON T45..882
Sgene="UROD"
fgene_synonym="ECI"
/inference="alignment:Splign™
/number="7 5 EXON7
eXon 883..983
/gene="URCD"
/gene_synonym="PCT"
finference="glignment:3Splign™
/number=5
exon 984, .1050 B
/fgene="URCD"
fgene synonym="EFCI"
;’;3;;2;2? slignmentiSpiion Secuencia de nucleotidos
exon 1051..1383 del gen.
/gene="UROD" desde el 1 hasta el 1383
fgene_aynonym="PCT"
/inference="alignment:Splign™
/number=10
ORIGIN *
1 atggcgacgc tcttggttec ctecagaeag gggcggegcc tggactgggg ggcaggcotca
61 gattcaggtt aeattgtgga ttgagctcgc agttacagac agctgaccat ggaagogaat
121 gggttgggec ctcagggtitt tcocggagetg sagaatgaca cattcetgocg agcagoctgg
181 ggagaggeaa cagactacac tcccgtttgg tgcatgegec aggcaggccg ttacttacca
241 gagtttaggg aeacccgggc tgcccaggac ttittcagca cgtgtegctc tcoctgaggce
301 tgctgtgeac tgactctgca gocactgogt cgocttcocto tggatgotge catcatttto
361 tccgacatce ttgttgtacc ccaggcectg ggcatggegg tgaccatggt acctggcesas
421 ggacccagct tcccagagcc ettaagagaa gagcaggacc tagaacgocct acgggatcca
481 geagtggtag cctctgegct aggctatgtg ttccaagcce TCACCCLTAC ccgacaacga
541 ctggctggac gtgtgccget gattggcttt gotggtgccc catggeccct gatgacatac
a0l Btggttgegg Jgtggtggctc eagcaccatg Jgctcaggcca aJgcgctggct ctatcagaga
661 cctcaggcta gtcaccaget gottcgcatc ctcactgatg ctotggtccc atatctggta
721 ggecasgtgg tggctggtgc ccaggcattg cagctgtttg agtcccatgc agggcatctt
781 ggcccacagc tocttcaacaa Jtttgcactg cottacatcc gtgatgtggdc caagcaagty
841 =sggccaggt tgocgggeggc Bggcctggca ccagtgcoccce tgatcatctt tgctaaggat
901 gggcattttg ccctggagga gcotggcccaa gotggctatg aggtggttgg gottgactag
961 acagtggccc ceaagaREAgC ccgggagtgt gtggggeaga cggtgacatt gcagggcaac
1021 ctggacccct gtgocttgta tgeatctgag gaggagatcg ggcagttggt gaagcagatg
1081 ctggatgact ttggaccaca tcgctacatt gccaacctgg gocatggget ttatcctgac
1141 atggacccag aacatgtggg cgcctitgtg gatgctgtgc atasacactc acgtetgctt
1201 cgacagaact gegtgtatac ctttaccctc aagtaccact aacacagatg attgatcgtt
1261 tccaggacaa taaaagtttc ggagttgaac tattgtgtag TLttgtttgt gaaagattgt
1321 gccoccatatcc tcagttcttc ttagocctoty ctocttoccoct gggaaccctc totatatcoct
1381 ettt
i
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Vista de grafico (mostrando los 10 exones) del gen UROD

NM_000374.3 (1383 bases) a7 || a
= | o cequence | gSetDriginl % Views & Tools» | 3 | 9 Markers || Search...

1 .'IUU 200 a0n 400 00 600 700 anon 300 1K 1,100 1,200 1,383
31 - 1286 (1255 bases shown, negative strand) e K
[:I' | 3 Sequence || 4k Fiip Strands|| @&, G #5 AT | ¥ Tools~ i | @ Markers | Details v X Options

'I,EIEID ‘l,‘lIIZIEI 1K ann aon oo 600 a0n 400 ann 200 100

lomo sapiens uroporphyrinogen decarborvase (UROD), mRRA

I - - < —LIFI =« = -
MF_000365.3: uroporphyrinogen decarbosylase
ER Eaap e 2] 4 (3

T T

ed on Splign alignments
exon 10 ERON 7 Ex0n S gxon 3

gxan 5 ex0n B exan 4

ex0t 3 .

Display |Graphi|:5 j Show |1j |S|:|rt by j |Send to j

1.2.4 Localizad el nombre del gen.

Bajamos hasta la seccion de features o bien hacemos clic sobre el vinculo “Features”.
Cn Jul 21, 2005 thi=s segquence version replaced gi:9845521. :I

Summary: This gene encodes the fifth enzyme of the heme

bioaynthetic pathway. This enzvme is respop— = -

conversion of uroporphyrinogen to copropor Descripcion completa del gen en el "Enfrez Gene"
removal of four carboxvmethyvl =ide chains. ] . = T — . —
in this enzyme are known to cause familial A1 | Current Only: 1 | Genes Genomes: 1 | SNP GeneView: 1 %)

and hepatoerythropoetic porphvria. [provid

™ 1: UROD ureporphyrinogen decarboxylase [ Homo sapiens ]

GenalD: 7388 updated 24- Jan- 2009
Publication Note: Thi=z RefSeq record incl Summary
publications that are available for thi=s g
. official Symbol URCD
Entrez Gene record to access additional pul provided By HGNG
FRIMARY REFSEQ SPAN PRIMARY IDENTIFIER PRI Official Full Name uroporphyrinogen decarboxylase
1-80 BM554255.1 31- brimary source s Y Ll
aq_ a - -
81-1015 BCOO1778.1 1-9 Locus tag RP11-69)16.2
1016-1212 AF104421.1 928 e [ T e e PP T
1213-1383 AL359473.22 213 Genetype probein coding
FEATURES Location/Qualifiers RefSeq status  REVIEWED
sour v..1383 Organism  Homo sapiens

organismn="Homc sapiens"™
rno l_t.y'pE:"IEIRNIL"

dix xref="taxon:3&608"
Jochromosome="1"

Lingage Evkaryota; Metazoa; Chordata; Craniata; Vertebrata;
Euteleostomy; Mammala; Eutheria; Evarchontoglires; Primates;
Haplorrhini; Catarrhini; Homimidae; Homo

Also known as  PCT; UROD

Summary This gena encodas the fifth enzyme of the hame biosynthatic
pathway. This enzyme is responsible for catalyzing the conversion

-

Nombre del
gen

S gene="UJROD"
fgene synonym="PCT"
/note="uroporp i
fdb zref="Gene]
fdb_xref="HGHNC:
fdb xref="HPRD:01441"™
fdb_xref="MIM:17&100"
EXOn 1..128

Jogene="UJROD"

fgene synonym="PCT"

finference="alignment:Splign™

S nunber=1
CD5 109..1212
Jgene="UROD"
fgene_synonym="PFCI"
/EC number="4.1.1.37"
/note="uroporphvrinogen III decarboxvlase; fifth enzyvme of
the heme biosynthetic pathway; fifth enzyme of heme :j

| T T S I —

oxvlase™
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1.2.5 Ahora debéis distinguir la parte codificante para proteina del gen (buscad el codén ATG de inicio de traduccion). ¢ Cuél es
el codon STOP en este caso?

La parte codificante se denomina CDS (Coding Sequence). Jugad un poco con la extraccion de subsecuencias de la secuencia principal con el cuadro
Range. Finalmente, debeis extraer una secuencia que comience por el START y STOP codons anotados en esta ficha (CDS).

Sgene="UR0OD"
/gene synonym="FCI"

Jinference="glignment:5plign™

/pumber=1 [ PwMes Neceme |
109..1212 -
/gene="UROD" Sem'-:hl Mucleotide j fWI

Jgene_synonym="FCI"

/EC_number="4.1.1.37" Display | GenBank(Full) ¥| show|5 x|[Send to

ASMNA
GenBank

note="uroporphyrinocgen III ds
heme biosynthetic pathway:

/protein_id="NE_000
Jdb xref="GI:71051614"
Jdb xref="CCD3:CCD5518.1™
Jdb xref="GeneID:73839"
Jdb xref="HGENC:125391"

Jdb xref="HFED:01441"

Graphics
vERsTon |Gl List

KEYWORDY Brief
SOURCE |[Summary

= TinySeq XML
INSDSeq XML
{Feature table

212 Show whaole

hmo sapiens urop...[g1:7105

1104 Ep
3 uroporphyrinogen de
EGION: 109..1212
GI:71051615

3 (human)

ORGANISM Homo sepiens

LRt

= o IR

Display |[FASTA =] show|5 =][Sendto =]

1: Wi 000574, Repots Homo sapiens uwrop.. [ 71051613)
051615:108=1212 Homo sapisns uroporphyrincgen decarboxylass (OROD),

GO GART GEGT TGEGACCTCAGEET T T T OCGEAGC T GARGRAT GACACAT TOCTGOGRGCRGCCT
R R AR CRGRCTRCACT OO T I TG I FCAT GOGCCAGECAGGCOET TACTTACCAGAGTIIRG
- COGEECTGCCCAGEACT I TT ICAGCACGTGTCGC I CTCCTGRAGGOCI GCICTGARCTGRCTCTG
R AT G T T T O T L AT G TGO ORI R TT I T O GACAT CCT TET TETACCOCARGCRC
I EEECRTGEAGET GRCCAT ST ACCT GECARARGERC O CRECT TCCCAGRECCAT TANGACAACAGTCAGER
AR GO TR GEGR T COAGAR G TR T RGO I CTGRGCTAGGETAT G TG T TOCARGOCATCACCCTT
ACCCERCARCGRCT G I FaRCE TG I GOCGCIGRT IGECT I IGC TG I GO CCCAT GEACCCTGRAT GACAT
ACRTGG T TGAEGGT GE T G T CAAGC A AT GG T CAGECANGCGCTGOCT CTATCAGRGACCT CAGEE
TRET RO R T R T I O R T O IR T GA T GCT T ST O CCRTAT CIGETAGERCARGTEET GECTEET
OO CRGEC AT TGCRGCT T T IGRGT CC T AT GOAGGE AT CT TGO CCACAGCT CTICARCRAGT TTGCAC
IO TACAT O T AT G T GO ARG ARG T GARGEOCAGET TGCGEEAGECABGCCTGECACCARTGOC
CRIGRATCAICT I TGCTARGEATGGECAT I TTGCOCT GaREEAGTT GG OCARGCTGECTATGRGGTGETT
GEECT IR TR A T G L O AR A G ARG OO O GG e A T C T T GEGEARGAC B ICGACAT TGCAGEECA

SNucleotide

Saarch | Mucleotide - ml GI:II Clau|

Ea— | Ty gy

mRHA

07.02.09

11 de 76

TamaritAgustiRamon_genomica_PEC1



Ramén Tamarit. PEC1. Gendémica Computacional

1.2.6 Obtened la secuencia en pantalla en formato FASTA y en texto plano (no HTML).
El formato FASTA es el formato clasico para representar una secuencia de nucleétidos o de aminoacidos. El formato de texto plano es el mas usado por

las ailicaciones bioinformaticas comunes iara intercambiar datos ino usan normalmente ni HTML ni WORDi.
7

EI Clearl
[™ Reverss complementsd strznd

j forl
Display | FASTA =] show|5 x| Text |

Rengs: fom | 103 1w |1.212

gem;thuclentide

[T 1: MM_000374. Reports Homo sapiens

»>gi|71051615:109-1212 Homo sapiens 'Jrc:pc:rphyrincgen decarboxylase (UROD), mENA
ATGEARAGCGRAATGEETIGEGACCICAGEGITITCCREAGCTGRAGARAT GACACATTCCT GCGRGCAGCCT
GEEGAGAGGA AL CAGACTACACTCCCGT TTGGTGRAT GCGCCAGECAGECCGTTACTTRCCAGRAGTITAG
P i ] £ 7 = 0 5 P T 2 X =V 70 i e
CAGQ

Pl el

GG / =10 x|
Ezj @‘—‘ - I bkt femany, nchi, Al nib, gov,l'entrez,l'we»J *4 || 3 | JLive search 2=

e

;;‘gf‘i J Archiva  Edicidn  YWer  Faworitos  Herramientas  Awuda
AT

&Ced J @ snagtt B L J & -

TGECG . .

CLTA | | = http:... X %Entrez M... | J @ - [E v [ - I-_;}F‘égina - f_‘..- Herramientas -
GGEE0 LI

%CC »>gi|71051615:109-1212 Homo sapiens urcporphyrinogen decarboxylase (URCD), mBNA

:EEE ATGEARGCGAR T GERT TEGEACCTCAGGET T TTCCGGAGCT GARGA A TEGACACATTOCT ROGAGCRAGCC

- GEEEAGAGEAR AL G CTACACTCCCGT T TGET GCATROGCCAGECAGECCGTTACT TACCAGAGTTITAS

GG CCCGEECTGOCCAGEACTTTTTCAGCACGTGTOGCTCICCTGAGGCCTGCTIGTGRACTGRCTCTG
CAGCCACTGOGTCGCTTCCCTCTIGEAT GCTGCCATCATTTTICTCOGRCATCCTTGT TGTACCCCAGECRC
TGEECATGEAGGTGACCATGETACCTGEE GEACCCAGCTTCCCAGRGCCATTRAAGRAGRAGRGCRGES.
CCTAGRRCGCCTACGGRGRTCOAGRRGT GETAGCCTCTGAGCTAGECTATGTGT TCCARGOCATCRCOCCTT
CCCGRCARCGRCTGRCT GEACGTGTGOCGCTGATIGRCT I TGCIGETGOCCCATGGACCCTGATGRCAT

ACRTGGETTGAGEETGETGECTCALGCACCAT GECTCAGGCCARGCGCTGECTCTATCAGRAGRCCTCAGEC
TAGTCACCAGCTGCTTCOECATCCTCACTGAT LT CTGETCCCATATC TG T AGRACAAGT GERTGECTIGE
GCCCAGECATTGCAGCTET I TGAGT CCCAT GCAGGECATCT TRECCCACAGCTCTICARCARGTTTECAC
TGCCTTACATCCGTGAT GT G CCARGCARGT GRAGECCAGGT T GCGEEAGECAGECCT RRCACCAGTGCC
CATGATCATCTTTGCTARGEATGEECATTTTGCCCT GEAGGAGCT GECCCALGCTGECTATGAGETGGEIT

GEECTTGACT GEACAGT GECCCCARAGA A L OO GEEAGT GT T GEEERAAGACGET GACATTGCAGEGL

A TEEACCCCT GTGCCT TG T AT GCAT CT GAGEAGEAGAT CeEECAGT T GET GARGCAGAT GCTGEATGA

CITT&EEACCACATCRCTACAT TGO CARCCT GRECCATGECTTTATCCT GACAT GEACCCAGRACRATGTG
GECGCCITIGTIGEATECT GT GCATARRCACTCACGTCTGCT TOGACAGRAACTGA

[

Lo mismo podemos obtener desde la vista grafica. La ventaja es que nos sombrean en rojo la parte codlflcante

- es
My HCBI

W Nucleotlde

| e [TA0E1R15
e View (| %

semlNucIeotide

f Limits T Preview/Ing -'

‘g Prev Page —-\, Next Page ﬁGo To Position

Found 1 nucleotide =

Display |Graphic:_5

ST
| a1
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GAGCAGGACCTAGAACGLCTACGGEGATCCAGAAGTGETAGCCTCTGAGCTAGGCTATGTGTTCCAAGCCATCACCCTTACCCGACAACGA Sident
CTEGCTEEACGT T CCCGCTGAT TGGCT T TG T GG TECCCCATCEACCCTCATCACATACATCCTTEAGCETGCTCGCTCAAGCACCATG
GCTCAGGCCAAGCGCTGECTCTATCAGAGACCTCAGGCTAGTCACCAGCTGCTTCGCATCCTCACTGATGCTCTGGTCCCATATCTGGTA oA
GGACAAGTGETGE TEGTGLCCAGGCATTGCAGCTGTTTGAGTCCCATGUAGGGCATCT TGGCCCACAGCTCTTCAACAAGTTTGCACTG 7@
CCTTACATCCGTGATGTGGCCAAGCAAGTGAAGGCCAGGT TECGEGAGGCAGGCCTGGCACCAGTGCCCATGATCATCTTTGCTAAGGAT

GGGCATTT TGO C T GEAGGAGCTGGCCCAAGC TGO TATGAGGTGET ToGGCTTGACTGGACAGTGGCCCCAAAGAAAGCCCGGEAGTET
CTEGEGAACACEETCACAT TGCAGGGCAACCTECACCCCTETGCCTTGTATGCATCTCAGEAGCAGATCCGGECAGTTGETCAAGCAGATG

CTGGATGACT TTGGEACCACAT CGCTACATTGCCAACCTGGGLCATGEGCTTTATCCTGACATGGACCCAGAACATGTGGGCGLCTTTGTG

GATGCTGT G ATAAACACTCACGTCTGCTTCGACAGAACTGAGTGTATACCTTTACCCTCAAGTACCACTAACACAGATGATTGATCGTT

[C1: NM 000374

HM_000374.3 (13

= | 1% sequence

I 100 TCCAGGACAATAAAAGTTTCGGAGTTGAACTATTGTGTAGTTTTGTTTGTGAAAGATTGTGCCCATATCCTCAGTTCTTCTTAGCCTCTG 1,383
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Ramén Tamarit. PEC1. Gendémica Computacional

Otra opcidn interesante de la vista grafica es el mena “properties”, desde donde se puede acceder a todas de las propiedades del
gen, asi como hacer zoom sobre el mismo.

ng_007122.2 (10512 bases) ~l2i®
=% | iSequence | WL Load Accession [z)SetOrigin | ¥ Views & Tools v L3l @ Markers | |Searc
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Igualmente podemos poner marcas que luego se visualizan en la vista de texto y nos ayudan a “situarnos” dentro de la misma.

Sequence View 1%; - | |
‘s PrevPage = ~MNextPage ﬁGo To Position
5
AAGCCTCCGGATACCCAGACTGTCAGATGAGAACAAATTCCTCATGTCACCGTAAGATACATTTACAGCGGAGTTTTCTTTTGSGCCTTT
GTTGT TGO GT G TACAGCAAACTTTACGGTCAALAAAGETAGGGETCCTACGEGCAGCAGCCAGEGCAGCCCTEEAGCTGTOGCTGGEAG
T GATCATGTGATC T T AAC AT GG GACGCTCT TGGET T CC TACAGAAAGEGECGGAGCCTEGAC TEGGGEEECAGGCTCAGATTCAGET
TAAATTCTGGEAT TEAGCTCGCAGT TACAGACAGCTGACOATGLAAGCGAATGGETTGEEGTGAGTTCTCCAGAGCACGCGGTGTGGCTAG
COGGGCTTCTAATTTGAGTCTTCCAACTCAG T o CCTTTOCCCACCCTGGAGACCTCCCAACCTGAACTCCGTT B
AGCTGGGATCCTGAATCCTAAAACCATGGATTTTTGAGATG CAT ATTCAAGGGATGCCTCAGGATTTCCAACCAGG ._ . 1 1 =
ATCTCTATTCTG CTCTTTATCCCCCAGCCTGGETAT CCAGCCCAGTGACATTCCCG
TTTCTGAGGCTCACTAGTTCGAAGACCCCCAAACTATCCTTAGTGGGCCTTCATTCCCTCCCCCCAG
GAAGAGTAGAGA TETGCACCACCTGATAGGCAGAGAGGAGGCGGALC .
GGGCGGAAAGCCAGGGTTTGGGAGCTGGCCTGGAGGAGGTAGATAGCGGTCCTGGACTGAATCGGCCTTATGAACCCGCGCTTTCCCCAG -
CCTCCAGCGTAGCATACTGACACCTACCCCCACCCCCACCTGATCGCCAGACCTCAGSETTTTCCGGAGCTCAAGAATGACACATTCCTG 5 =}
GG AT GGG EAGAGGAAACAGACTACACTCCCGT T TG TG AT G GCCAGGCAGGCCGTTACTTACCAGGTAAGAGTCAGGGTCTG c|o .
GAAATCTAGATAAAACTCCGGEAGGGAGAAAACTTT TCGAGGGGLAGGEEEAGEGC TC TEGEAGGECCTCAAGGCTEGAGCCCTGTCTTCCCTC 2=
TGETATGCAGAGTT TAGGGAAACCCGEGCTGCCCAGGACTTTT TCAGCACGTGTOGC TCTCCTGAGGCC TG TETCAACTGACTCTGCAGS . l]D .E
TEAGGEETCCAC AL ACAGGEAAAGATTTATGCCTTCAGTCTGLCACCTAGCAACC TETCTCCTGTTTCCTACAGCCACTGCGTCGCTTC -4 =
T TG GA TG TGoCATC AT T T TC T CGAC AT CC T TGT T T ACCCCAGETACCC A TCAAACCTGATCCTAGAATATAATCCAAGGACGT DB =
CTTGAAAATCCTTCTATCAGTCCAGTCAAGGTTTACAATAAGCACTTATCCTAACTGCATCGAGGGAALAACTAAGGTTGAAAGAAATGG o S
AGTTTGGCAGAGTTTTATTL CCTTTTCCTTCCTCCTGGAATGAGCTGAACAGAACCTTTCCTCCTGGATTCCATTTTGGGAACCCAGAT -ng.g
GTTTTCTCCCCCTOC AGE S AGCAGG o =y
ACCTAGA ACGCCTACGGGATCCAGAAGTGGTAGCCTCTGAGCTAGGCTATGTGTTCCAAGCCATCACCCTTACCCGACA = &L =
GACCTCTECCOCTCATTORCTITCCTCGTECCCa ATGTGGGACAGGGCAGGGACTCGGGGCGCGGGGAGATCACTCTGGAAGGTCT i B ‘on
GGEGGETAGACALY GTCTGGCTTCT! CAT CTTTC TACATGGTTGAGG c M= ~
GTGGTGGCTCAAGCACCATGGCTCAGGCCAAGCGCTGGCTC gy i ACCTCAGGCTAGTCACCAGCTGCTTCGCATCCTCACT o7
CTCTGGTCCCATATCTGGTAGGACAAGTGGTGGCTGGTGCCCAGGTG A Ah A AG 2 ms
GACCAGAAGCAAGAGTGTCCTAAACCTGAGAGGGCAGGGGTCTTAATGCCAGGGATGA CAGTGATCTAGCGGAGC . l]g .g
AGCCAAGCCCATCCTGACACTGACAGTGGGGCTTAATGCTCTAAGTATTCAGACACCAAAGTTAGTGCTGGGATCTGAGGAAAGTAAATT =] ~d
TTTTTTTTTTTAATTACTGGGTTTTTAGGGTCAGGCAGTATCAGGGATTGAAGTCATTTGEGGAAAATTGAGETGGATTTTGTATGTGGE .5 =
GEad AT T TCT T TG TG TG T TACATAT T T T TC T TCACCATACCCTAACTAGGCAT TECAGCTGTT TGAGTCCCATGLAGGGCATCTTGG 2 | F
A AGCTCT T AACAAGT T TG AC TG C T TACATCCGTGATGTGECCAAGC AAGTCAAGGCCAGGT TGCGEGEAGGCAGGCCTGGCACT 313
AGTGCCCATGETCAGGAT TGEGEATGECT TGACTGAAGGTGCTCCTETGEAGC TTTCAGGCTAAGTCCTGCATGEACTGGAGTGACCACTG . l]g ﬁ
A G A A, AT ACACTCAAGALAGA T TACTGET TG T AG ARG CTC T e TAGECTGAGATC TG TTITI TCTAGATCATCTTTGE gns o
TAAGGATGGGCATTTTGCCCTGGAGGAGCTGGCCCAAGCTGGCTATGAGGTGGTTGGGCTTGACTGGAC G TGGECCCCAAAGAAAGCCCG T 2 =
GTAAGCCATGEA TGCCATGTATGCAGTTACCAGAACGTGGCG .ug n: =
GCTTTGCTTCCAGGGAGTGTGTGGGGAAGACGGTGACATTGCAGGGCAACCTGGACCCCTGTGCCTTGT L TCCATCTCAGCTAMCHEELE W
GEGCCCCTCTET ToTGCACTTGTTTTTAATGTCTGTCTEICCTTT -n%.g
TCTTCTACTCTGTACAACATAAGCCCTAGAAAGACCGGACTTTTTGTTGCTGTTGTTCATTTGTGTTTA'“GCTTCATGCCT GTCCATA =
CTAGGGATCTGATAAATTTTATTGAATGACTGAATAACACTGAGTAGAA & ACAT ACTAGTATANATA % ;‘2
1 A CGCTACATTGCCAACCTGGGC & eﬂe 1
TAAACACTCACGTCTGCTTCGACAGAACT AT AR T A A TRA AL ALA [ Lo A EET Y E
nnnn o TGTTTGTGAAAGATTGTGCCCATATCCTCAGTTCTTCTTAGCCTCTGCTCCTTCCCT T ¥ —
GGGAACCCTCTCTATATCCTC A A AGTCATGEEEET TAGGTATCAGTGAATATGTACTATAGCACTTAAGGATTCTCATTCCCATCT =
TACTCTCAGATACCTAAGTCCCAGAACTACATGGEEGETAGGCTAGAGCTTTCCTAGCAGTTCAGGTTCTGACATTTGCAGAAAAACGEETG = 1 :
G T T A A AT A A A A GG AL AT TCATAGGG T T TAT G TCT e CAGAA A CGEAACTATACATCAAAAAGGGLCACAGAAGEEET .
TAGAACACTTCAGAGAGGCATGGGGAAGAAGATGGAGTCTAGGCAAGCAGGGAGAAGCTGAGGGACCCTCAGCTTTGACACCAAAATATA o
A A GCACATGA AT A AT AT T T T A AT TG A T TTACACAACTCCATCATCACCALAGT TCCTCTGAAACCA -3
AASARCoCTLTE T CTCAACATC TG TATT CoAeCET et =
e - Honrel e
stearficarr] Obsendarcomo los diferentes exones, K rcerTCiTITAT CATAGARMAGCACTCT -
4 e intrones estan coloreados con o
colores alternativos
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1.2.7  Seleccionad Ver secuencia en formato XML. Localizad la secuencia del gen en este formato de una forma inteligente, sin

buscar en todo el fichero manualmente.

Bahiji. A priori, buscas “ATG” y te debe llevar al principio de la cadena, pero encuentro mas elegante buscar Seg-data, o
“IUPACna”, también se puede usar un editor xml para explorar el DOM.

— sraus s

- «Date_std=
- <Date-std=
<Date-
std_y _—

sty x|

<Date-:
std_r

<Date- [ Palabra completa

std_c
</Date-s1
</Date_stc

Buscar: |Seq-data

{1 Mayisculas/mindsculas

Anterior |

</Date>
</Seqdesc_create-date:
</Seqdesc>
</Seq-descr=
</Bioseq_descrs
- <Bioseq_inst>
- <Seg-inst=
<Seqg-inst_repr value="raw" /=
<Seqg-inst_mol value="rna" /=

<5eq-inst_length>1383</Seg-inst_length=

- <Seg-inst_seqg-dataz
- <Seqg-data=
- <Seqg-data_iupacnaz

<IUPACNa>ATGGCGACGCTCTTGGTTCCCTACAGAAAGGGGCGGA

</Seq-data_iupacnaz
</Seqg-data:
</Seqg-inst_seg-data>
- <Seqg-inst_hist=

<| |

1.2.8  Seleccionad alguno de los links hacia PUBMED. Explicad qué es PUBMED.

Alguno links a pubmed desde el registro de UROD:

WWW.pubmed.gov gmm

Search | Publed =] for |

sow |20 7| [SonBy  x|[Sendto x|

Display |Abs!rac(F‘\us

(e | re g

Joumats fooks
= Clear | Atuanced Searn

A gncenfm I 2
P | the Netion s of Beclt
"'“”" -’”ﬂmgd govg = Jourmat

SeamhlpubMed fur

Limits | Previewilndex | History | Cligboard | Details

=] s [20 7|[SonBy  x][Sendtw

Display IAbsIrazlPIus
Al

[~ 1:Pent Dial Int. 2008 Jul-Aug:28(4):377-84.

Pr fails to
peritoneal dialysis-associated peritonitis.

y status or predict long-term outcomes in

Nephrology Divisian, University of Heng Kong, Hang Keng.

BACKGROUND: Peritonitis is the major in patients i
peritaneal dialysis (PD) and is asseciated vith a significant risk of mortality. Previously,
we have shovn that patients treated for paritonitis and having prolonged slevation of C-
reactive protein (CRP) are sssecisted with higher mortality. The underlying causs for the
chronic systemic inflammation remains unknown. We studied serum procalcitonin (PCT),
which has been reported as an accurate marker for infection and inflammation, vith
respact to being a diagnostic and prognostic indicator of persistant chronic inflammation
after peritonitis in patients with PD-relsted peritonitis. METHODS: We conducted =
prospective study on PD patients that developed PD-related peritonitis. Blood samples
obtained at routine check-up before the anset of peritonitis were taken as baseline

(00). When patients developsa PO-related pertontus; serial blood samples wers Recent Activity

obtained on day 1 (D1), day 7 (D7), and day 42 (D42) for BCT, CRP, and othar
inflammatary aricers. Patanta vt Falarmd up for at least 2 years, during vhich
Gutcomes of peritonitis and causes of death were recorded. Serum levels of CRE and
BCT at day 42 were analyzed to assess for long-term prognosis. RESULTS: 35 patients
[female 42.9%; mean 2g= 63.8 +/- 13.1 years; 12 (34.3%) diabstics] wers recruited.
The cnset of peritonitis vas 3.61 +/- 3.56 years after PO initiation and median residual

Links

renal function at that time was 1.06 (range 0 - 6.1) mU/min. Median total white cell
counts in PD effluent at days 1, 3, 7, and 42 were 3505/mm(2) (range 377 - 2
( (i 3), 34 (0 - 5290)/mm(3), and 10 (0 - 115)/mm(3),

) BD effluents grew gram-positive and gram-
thers were culture negative. Median PCT vas

5 URCD uroporphyinogen decartoylase [Homo sapien]

o . 2-58.7) ng/mL. p < 0.001], day 7 [0.76
(0.1 - 15.25) ng/mL, p < 0.001], and day 42 (0,30 (0.13 - 0.75) ng/mL, p = 0.005]
comparad to bassline [0.20 (0.03 - 0.69) ng/mL]. Seven of 35 patients had fals=-
negative results on day 1 (range 0.12 - 0.46) when PCT <0.5 ng/mL vas used as the
cutoff value for diagnosing peritonitis. For the long-term prognostic outcome, CRP at
day 42 vas significantly batter than PCT in assessing overall prognasis (GRP: AUG
0.712, 95% CI 0.534 - 0.890 vs PCT: AUC 0.552, 95% CI 0.448 - 0.855). In Kaplan-
Meier survival analysis, patients vith elevated CRP (>3.0 ma/L) were associated vith
poorer long-term survival (p = 0.04) but elevated PCT at the 25th, S0th, or 75th
percantiles failed to provide pragnostic valus. CONCLUSIONS: PD patients aftar
peritonitis may be associatad vith prolonged systemic inflammation. CRP vas a batter
serum marker for monitaring inflammatory status and predicting long-term prognasis in
our study. Although serum PCT is elevated in some patients at the time of peritonitis,
its value in making = diagnosis and pradicting long-term prognaesis remains doubtful.

FAID; 18556380 [Fubled - indexed for MEDLINE]

Disglar | AbstractPlus

=l s [20 =|[SotBy  =|[sendto -]

Write to the Help Desk
CBI | NLM | NIt
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- 1:] Clin Invest. 1990 Nov:86(5):1416-22,

Uroporphyrinogen decarboxylase: a splice site mutation causes the deletion of exon 6 in
multiple families with porphyria cutanea tarda.

Garey IR, Harrison LM, Franklin KF, Metcalf KM, Radisky ES. Kushner JP.

Division of Hematology, University of Utah Schoal of Medicine, Szlt Laks City 84132,

Ureparphyrinegen decarboxylass (URD-D) is = cytosslic hema-biosynthstic snzyme that
converts uroporphyrinogen to coproporphyrinogen. Defects at the uroporphyrinogen
decarboxylase locus causs the human genetic dissass familisl porphyris cutanes tards.
A splice site mutation has been found in = pedigree vith familial perphyria cutanea
tarda that causes exon 6 to be deleted from the mRMA. The intron/exon junctions on
sither side of exon & fall between codons, so the resulting protein is shorter than the
normal protein, missing only the amino scids coded by =xon 6. The shortensd protsin
lacks catalytic activity, is rapidly degraded when sxpesed to human lymphocyte lysstes,
and is not detsctsble by Western Slot analysis in lymphocyte lysates derived from
affected individuals. The mutation vas detacted in five of 22 unrelated familial
porphyria cutanea tarda pedigrees tested, so it appears to be common. This is the first
splice site mutation to be found at the URO-D locus, and the first mutation that causes
familiz| porphyria cutznes tarda to be found in more than one padigree.

FMID: 2243121 [Publled - indexed for MEDLINE] B
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Act | Disclaimer

Que es pubmed

PubMed, esta disponible por medio del sistema de consulta Entrez del NCBI. Se desarroll6 por el National Center for
Biotechnology Information (NCBI) en la National Library of Medicine (NLM), del U.S. National Institutes of Health (NIH)

Entrez es la herramienta de busqueda y consulta basada en texto del NCBI para los servicios de PubMed, Nucleotide y Protein
Sequences, Protein Structures, Complete Genomes, Taxonomy, OMIM, y muchos otros.

citas de la literatura biomédica. LinkOut proporciona el acceso a los articulos en los sitios web originales de las revistas
cientificas. PubMed también proporciona el acceso y links a otros recursos de Entrez.

07.02.09
TamaritAgustiRamon_genomica_PEC1

14 de 76


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

Ramén Tamarit. PEC1. Gendémica Computacional

http://www.ncbi.nlm.nih.gov/entrez/query/static/overview.html

Introduction

PubMed, available via the NCBI Entrez retrieval system, was developed by the National Center for Biotechnology Information (NCBI) at the National Library of
Medicine (NLM), located at the U.S. National Institutes of Health (NIH). Entrez is the text-based search and retrieval system used at NCBI for services including
PubMed, Nucleotide and Protein Sequences, Protein Structures, Complete Genomes, Taxonomy, OMIM, and many others. PubMed provides access to citations from
biomedical literature. LinkOut provides access to full-text articles at journal Web sites and other related Web resources. PubMed also provides access and links to the
other Entrez molecular biology resources.

Publishers participating in PubMed electronically submit their citations to NCBI prior to or at the time of publication. If the publisher has a web site that offers full-text of
its journals, PubMed provides links to that site as well as biological resources, consumer health information, research tools, and more. There may be a charge to access the
text or information.

Use the Batch Citation Matcher to match citations to PubMed using bibliographic information such as journal, volume, issue, page number, and year, or the Entrez
Programming Utilities that provide access to Entrez data outside of the regular Web query interface.

PubMed Coverage

PubMed provides access to bibliographic information that includes MEDLINE, as well as:

U The out-of-scope citations (e.g., articles on plate tectonics or astrophysics) from certain MEDLINE journals, primarily general science and chemistry journals,
for which the life sciences articles are indexed for MEDLINE.

U Citations that precede the date that a journal was selected for MEDLINE indexing.

U Some additional life science journals that submit full text to PubMedCentral and receive a qualitative review by NLM.

For additional information, please see the NLM Fact Sheet: What's the Difference Between MEDLINE and PubMed?

MEDLINE

MEDLINE is the NLM's premier bibliographic database that contains references to journal articles in the life sciences with a concentration on biomedicine. A distinctive
feature of MEDLINE is that the records are indexed with NLM's Medical Subject Headings (MeSH). The database contains citations from 1950 to the present, with some
older material. New citations that have been indexed with MeSH terms, publication types, GenBank accession numbers, and other indexing data are available daily
(Tuesday through Saturday) and display with the tag [PubMed - indexed for MEDLINE]. See also the MEDLINE/PubMed Resources Guide.
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1.2.9 Volved a la pagina principal del NCBI. Para el mismo identificador, repetid la basqueda pero ahora sin ninguna restriccion
(en todas las bases de datos a la vez). Comentad brevemente los nuevos resultados aparecidos.

Ademas de investigar esos resultados, explorad la base de datos OMIM.

gyl SO0 | S, RefSeg

PubMed atabases BLAST s
Search |INIBEERE = for [NM_000374
[ RefSeq Frequently Asked Questions » Home
- TWhat ic a Bafaranra Qamiranna »

~ NCB[ e Entrez, The Life Sciences Search Engine

CELENECGEIELEE PubMed |  AllDatabases [ Human Genome | GenBank |  Map Viewer | BLAST

e a—
Search across databasesff|Ni_000374 § | GO || Clear | Help

- Rezult counts dizplayved in gray indicate ane or more termz not found

PubMed: biomedical literature vl ! et

citations and abstracts L U = .:{’ Boolcs: anftine botle: gl
PubMed Central: free, full text % * OMIM: online Mendelian Inheritance in i
journal articles = - Man =
Site Search: NCBI web and FTP sites (@) ﬁ E:?:nlp;:lsunllnE Mendelian Inheritance in @
Nucleotide: Core subset of nucleotide 1 g : i

e bnoe rerards ) | |1 a | ,ﬁi dbGaP: genotype and phenotype o
EST: Expressed Sequence Tag records (&) '-_.J ﬁ ,g;::;?;;i;?;;gﬂtﬂ e L L]
GSS: Genome Survey Seguence §i | [none| (B CDD: conserved protein domain =
records i) Lnone) i database o
Brotalin AsiaaEe datab @ |[i 3D Domains: domains from Entrez &

Structure e

Genome: whole genome =equences ) E@ PP- UniSTS: markers and mapping data 1)

Structure: three-dimensional | 8 : " y
S e i e ¥ | l[none| a’ﬂ PopSet: population study data sets (7]
: \ : ; % GEO Profiles: expression and
Taxonomy: organisms in GenBank ‘e ?@ @ molecular abundance profiles e

L . ) . GED DataSets: experimental sets of y
SNP: single nucleotide polymorphism (&) CEO dats i)
: . : - Cancer Chromosomes: cytogenetic
Gene: gene-centered information 1) s hes e o)
HomoloGene: eukaryotic homology é PubChem BioAssay: bioactivity )
groups = screens of chemical substances =
GENSAT: gene expression atlas of ) PubChem Compound: unigue =mall 0
mouse central nervous system = maolecule chemical structures o

: e el PubChem Substance: deposited
Probe: sequence-specific reagents gl L chemical substance records w
Genome Project: genome project i | none| (Da Protein Clusters: a collection of &
information = | === " '&" related protein sequences “
Journals: detailed information about e MeSH: detailed information about :
the journals indexed in FubMed and )| B NLM's controlled vocabulary o

other Entrez databaszes

MLM Catalog: catalog of books,

journals, and audiovisuals in the NLM &)
collections

| Counts in XML | Entrez Utilities | Disclaimer | Privacy statement | Accessibility |

A.- Nos lleva a la busqueda sobre “Nucleotide” que ya habiamos visto.

07.02.09 16 de 76
TamaritAgustiRamon_genomica_PEC1



B.- Gene : Nos lleva a la pagina de Entrez Gene de UROD

Official Symbol

Official Full
Name

Primary source
Locus tag

See related
Gene type
RefsSeq status
Organism

Lineage

Also known as

Summary

UROCD

'n
-
o
=
m
o
s
T
]
=
9]

uroporphyrinogen decarboxylaze

'n
-
o
=
m
o
s
T
]
=
9]

HGNC:12591

RP11-69]16.2

Ensembl:ENSG00000126088; HPRD:01441; MIM: 176100
protein coding

REVIEWED

Homgo sapiens

Eukaryota; Mestazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia;
Eutheria; Euarchentoglires; Primates; Haplorrhini; Catarrhini; Hominidas; Homo

FCT; UROD

This gene encodes the fifth enzyme of the heme biosynthetic pathway. This
enzyme is responsible for catalyzing the conversion of uroporphyrinogen to
coproporphyrinogen through the remowval of four carboxymethyl side chains.
Mutations and deficiency in this enzyme are known to cause familial porphyria
cutanea tarda and hepatoerythropoetic porphyria. [provided by RefSeq]

Ramén Tamarit. PEC1. Gendémica Computacional

B) HomoloGene: Nos lleva a Homologene, en donde podemos ver la informacion de homdlogos, fenotipos, etc.

Search | HomoloGene

&l Databases Dutt=g Nuciectios

My NCBI 2]

Help Sian In] [Reaister]

HomoloGene

Protein Genome Structurs

| forNM_000374

:L”‘ \Ear Save Search

Limits Preview/Index History Clipboard Details

Displsy | HomoloGene
N
All:1 | Fungi: 0

[T 1: HomoloGene:320. Gene conserved in Eukaryota

Mammals; 0

Genes

Genes identified as putative homologs of one another
during the construction of HomoloGene.

)

!

T swow |20 @ ISendtn =

Download, Links

Proteins
Proteins used in sequence comparisons and their conserved
domain architectures.

UROD, Hemo sapiens | NP_000365.3 —
uroporphyrinogen decarboxylase 367 aa

UROD, Pan froglodytes 1| XP_5131271 —
uroparphyrinogen desarboxylase 367 aa

URQD, Canis lupus familiaris 31| XP_532602.2 —
uroporphyrinogen decarboxylase 364 aa

UROD, Bos faurus | XP_581108.3 L]
uroparphyrinogen decarboxylase 332 aa

Urod, Mus musculus | NP_033504 2 —
uroparphyrinogen desarboxylase 367 aa

Urod, Rattus norvegicus 21| XP_342888.2 —
uroporphyrinogen decarboxylase 367 aa

UROD, Gallus gallus a1| XP_422430.2

uroparphyrinogen decarboxylase 416 aa

urod, Danio rerio 3| NP_5714221 — -
uroparphyrinogen desarboxylase 369 aa

Updo, Drosophila melanogaster | NP_610501.1 —
Updo 356 aa

AgaP_AGAP011895, Anopheles gambiae w| XP_320631.2 _—
AGAPD11895PA 350 aa

hem12, Schizosaccharomyces pombe @) NP_5880851 _—
uroparphyrinogen decarboxylase (predicted) 370 aa

HEM12, Saccharomyces cerevisiae | NP_010332.1 —
Hem12p 362 aa

KLLAOF11770g, Kluyveromyces lactis | XP_455614.1 —
hypothetical protein 369 aa

AGOS_AGL210C, Eremothecium gossypii 3| NP_9864571 — =l

D: Unigene: Los transcritos.

UniGene: An Organized View of the Transcriptome.

Each UniGene entry is a set of transcript sequences that appear to come from the

same transcription

locus (gene or expressed pseudogene), together with information

on protein similarities, gene expression. cOMA clone reagents, and genomic

location.

Species
Zhordata
Mammalia

Bos taurus (cow)

Canis lupus familiaris (dog)
Equus caballus {horse)
Homo sapiens (human)

UniGene Entries

43,448
27,853
8,348
123,891
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:-_! Iear | Save Search

warch | UniGene

Limits. Preview/Index T Histary T Clipboard Y Details 1

ﬂ |Send to j

7| sew [20 x|S0t By
Plants: 0

Displey |Summary

Insects: 0

Mammals: 1

URCD 886 sequences Order cONA clone,

Links

Homo sapiens

CDMA FLJ59203 complete cds, moderately similar to
Uraoporphyrinogen decarboxylase (EC 4.1.1.37)

#z).  UniGene
=%
=l T pucz2s Sof cew|
e 40235 UniGane Hs 78801  Hi ¢, Links

CDNA FLJ59203 complete cds, moderately similar to Uroperphyrinogen
decarboxylase (EC 4.1.1.37) (UROD)

SELECTED PROTEIN SIMILARITIES

protein reference sequences. The alignments can

XF_001154380.1 PREDICTED: uroporphyrinogen decarbontase isoform & P rogiodtes 1000 366

XP_064266.2

Updo CG1E1E-PA

Uroporphyrins
biosymi
actidty inhib
rEagents, He

uraparphyrinogen decarboxylase

n decaroniase, catslyzes te ith siep in the heme 5 oe
=

N erassa

dor 631

585

574

iogen decaienlase H sapiens 1000 386

carboriase M musewiug 97.0 386

£.1 hypothetical protein LOC414506 X laevis 798 353
uroporohminogen decamuilase 0 rerio 7B1 364

52

358

364

NE EXPRESSION

this gene's SEQUENCES SUrVEY gene expression. Links to athe

opment stapes fro
urces.

EST Profiie

Approsimiate expression pefems infemed from EST souces.
1Shaw more enries wilh prafiles lika his|

GED peofles:  Experimental gene expression data (Gene Expression Dmnibus) =

1.2.9.1 Exploracion de OMIM

Bésicamente OMIIVI'es lina base de datos de relaciones fenctipo'=genofipo. Es decir, contiene referencias cruzadas entre

enfermedades genéticas y genes.

Como OMIM no sale explicitamente repetimos la busqueda con “UROD”, y entonces si que obtenemos entradas para explorar.

All Databases | Human Genome [ GenBank | Map Viewer | BLA
bases [WRoD |[€0 ][ Ciear | Help
dicate one or more terms not found
literature citations @ .E" Books: online books @
e, full text journal OMIM: online Mendelian Inheritance in
ol @ Man

seb and FTP sites @ % E:ilgn.ﬂ;:lsonlme Mendelian Inheritance in @
ciihecat Af rnclantida —
Registros relacionados

ltems L - dord wine

- 1:—1?6100 MG, GeneTests,

PORPHYRIA CUTANEA TARDA
PORPHYRIA, HEPATOERYTHROPOIETIC, INCLUDED; HEF, INCLUDED
Gene map locus 1p34

GenaTests,

[ 2. £176000

PORPHYRIA, ACUTE INTERMITTENT
PORPHYRIA, ACUTE INTERMITTENT, NONERTTHR.OID VARIANT, INCLUDED

Gene map locos 11233
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Praview/ Index History Clipboard Details. ;I
Display | Detailed =) sow |20 x||Sendto v J
+176100
PORPHYRIA CUTANEA TARDA
Clinical Features
Biochemice! Features e
e Alternative titles; symbols
Mspping
olecul PCT
Mergeent PORPHYRIA CUTANEA TARDA, TYPE Il

Istion Genetics
Animal Model
Allelic Variants

PCT, TYPE Il

PCT, 'FAMILIAL' TYPE

PORPHYRIA, HEPATOCUTANEQUS TYPE

UROPORPHYRINOGEN DECARBOXYLASE DEFICIENCY

UROD DEFICIENCY

PORPHYRIA, HEPATOERYTHROPOIETIC, INCLUDED; HEP, INCLUDED
UROPORPHYRINOGEN DECARBOXYLASE, INCLUDED; UROD, INCLUDED

Gene map locus 1p3d
# Gana map TEXT

Entrez G DESCRIPTION
omenciature
RefSeq
G GenBank
P Protein

i Eene CLINICAL FEATURES

Porphyria cutanea tarda is an autosomal dominant disorder by light-sensitive demmatitis and dwith the
excretion of large amounts of uroporphyrin i urine.

LIHEMD Onset of light-sensitive dematitis in later adult life, associated with the excretion of large amounts of woporphyrin in urine,

charactetizes this form of porphysia, which was so named by Waldenstrom (1937). On areas of skin exposed to sunlizht,
especially the face, ears and backs of the hands, chronic ulcerating lesions commence as blisters, and the skin may also be
s icalty fragile etal 1575) Hy o ion and hypertrichosis also occur. Acute neuropathic episodes
do not occur in this form of porphyria Onset is often iated with ism, and Iy with exposure to other
agents. such as estrogens. Iron overload is frequently present, and may be associated, coincidentally or causally, with
varying degrees of liver damage or fibrosis; liver histology may be characteristic (Cortes et al . 1980). On biopsy. liver
parenchyma cells are also loaded with porphyrins and fluoresce bright red in ultraviolet light. The skin lesions are distinctly
related to circulating porphyrins (Holt et al. 1958). G

ELL

A similar syndrome. a ‘phenocopy. is caused by toxic exposure to certain organic chemicals such as hexachlorobenzene. as in
the epidemic caused by contaminated seed wheat in Turkey (Cam and Nizogosyen. 1963: Dean. 1972) and by occupational
exposure to chlorinated hydrocarbans (Bleibers et al. 1964). @

|

OMIM m

Online Mendelian Inheritance in Man ° - University [Sign In] [Reqister]

j forl

r Lirnits T Preview/Index T History T Clipbozrd T Detsils \I

¢ Enter one or more search terms.
Entrez & Use Limits to restnet your search by search field. chromosome. and other criteria.
¢ Use Index to browse terms found in OMIM records.
OBIM s Use History to retrieve records from previous searches, or to combine searches.
Search OMIM
Search Gene Map
Search Morbid Map I OMIM® - Online Mendelian Inheritance in Man®

Help
OMIM Help
How to Link

Welcome to DI\-M: Online Mendelian Inheritance in Man® OMINM is a comprehensive. authontative, and timely
compendium of human genes and genetic phenotypes. The full-text. referenced overviews i OMIM contain information on all
Enown mendelian disorders and over 12.000 genes. OMIM focuses on the relationship between phenotype and genotyvpe. It is

FAG updated daily, and the entries contain copious links to other genetics resources.

bt This database was iitiated in the early 1960s by Dr. Victor A. McKusick as a catalog of mendelian traits and disorders. entitled
Mendelan Inhentance in Man (MIM). Twelve book editions of MIM were published between 1966 and 1998, The online
version, OMINVL was created in 1983 by a collaboration between the National Library of Medicine and the William H. Welch
Medical Libwary at Johns Hoplans. It was made generally available on the internet starting in 1987, In 1993, OMIM was
developed for the World Wide Web by NCEL the National Center for Biotechnology Information.

Symbols

iting CMIM
Download

OMIM Facts
Shetimlice ONIM is authored and edited at the McKusick-Nathans Institute of Genetic Medicine, Johns Hoplins University School of

Updsate Log Medicine. under the direction of Dr. Ada Hamosh.
Restrictions on Use
NOTE: OMIM is intended for use pamanly by physicians and other professionals concerned with genetic disorders, by

Allied LFe genefics researchers, and by advanced students in science and medicine. While the OMIM database is open to the public,
Genetic Allisnce users seeking information about a personal medical or genetic condition are urged to consult with a qualified physician for
Dalabases diagnosis and for answers to personal questions.

HGMD
Locus-Specific
lModel Crganisms
MitohMap
Phenotype
Human/Mouse/Rat

ol OMIM® and Ontine Mendelian Inheritance in Man® are registered trademarks of the Johns Hopkins University.

Coriell

The Jadson Laboratory
Human Gene

Nomenclature

Human
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1.3 EJERCICIO 2

1.3.1  Acceder al portal genémico UCSC:

http://genome.ucsc.edu/
El portal UCSC es junto con ENSEMBL y NCBI uno de los portales mas potentes y populares. Las tres WEBS son referencia mundial en temas de
anotacion genémica.

1.3.2 Seleccionad Genome Browser y Genoma humano.

Antes, sin embargo, echad un vistazo a todas las opciones disponibles desde la pagina principal. Por ejemplo, buscad el
enlace que os permitira la descarga en vuestro ordenador del genoma humano.

UCSC Genome Bioinformatics

Genomes - Blat - Tables - Gene Sorter - PCR - VisiGene - Proteome - Session - FAQ
Help

Genome About the UCSC Genome Bioinformatics Site

Browser Welcome to the UCSC Genome Browser website. This site contains the reference sequence and

wotking draft assemblies for a large collection of genomes. It also provides a portal to the ENCODE
ENCDDE pfuje_ct_

Blat

We encourage vou to explore these sequences with our tools. The Genome Browser zooms and
scrolls over clhromosomes, showing the work of annotators worldwide. The Gene Sorter shows

Table expression, homology and other information on groups of genes that can be related in many ways.
Browser Elat quickly maps vour sequence to the genome. The Table Browser provides convenient access to
the underlying database. VisiGene lets vou browse through a large collection of in site mouse and i
Gene Sorter froz images to examine expression pattems. Genome Graphs allows you to upload and display
_ geniome-wide data sets.
In Silico
PCR The UCSC Genome Browser is developed and maintained by the Genome Bioinformatics Group, a
—_— cross-departmental team within the Center for Biomolecular Science and Engineening (CESE) at the
Genome University of California Santa Cruz (UCSC). If you have feedback or questions concerning the tools
Graphs or data on this website, feel free to contact us on our public mailing list. To view the results of the
—_— Genome Browser users' survey we conducted inn May 2007, click here.
Galaxy B
VisiGone News UCSC Genome Bioinformatics S
——— Home Genomes Blat Tables Gene Sorter PCR - Proteome FAQ
To receiy and
Proteome it R R
Browser sy
The page contains lmnis to sequence and snnotation deta downloads for the genome assemblies feanwed in the UCSC
Genome Browssr. Table dewnloads are also available via the Genome Browser FTP sepver. For quick access to the most
m'lit- 3 Decs recemt assembly of each genome, see the ouyent penomes directory. Thes directory may be usefial to individuals with
mes automnmied sonpes that mrust aberes referenoe the most recent assambhy
T the degenp asd of the iable ha darabass, the "dszscnbe iabde sch .
Downloads The SEP- b:l;\:“n mcm Emsum';hj e . Mﬁﬂpnt g I.nnu:u WG]I'H.H. ;m:::i sSC
- o~ Genome H descoptions of selecoed tables m e dan
A
REIEESE ‘._Dg AR tabiimt in the Genoas Browiet ars J mprtreamdtilogip < Semm mn spritesmiiod, Eet 2300 bmsns.
dewnload dieciores Te view realnictass w1 B332 paeen.
| The hors Fovies the READRE test Theis dats wer Foae 3 R
Phosts ackaowlndge e contlbutertilof| " L0 il " i s 16 wiated skae & weth Tia setamatin
Custom has bes g 2 by o “
Tracks Unancho FETTBRATES - Camplete anmararicn = p . @E w
fracks [ w  oradina ae agescarga
available Chicken Lizaz i g ey h
%’;‘ %‘Im L ‘-‘-:lli'l .l-.:'||’:- II{.. the PHTE Ml-uu!“u. 1N 'li-rl'. ‘-_!.i‘.! . 9. j
o0 .,. mprs <tiiemamais crilmets ...
i b ey o i
ALl whe Tlied 6 his SLrediefy afe Cready evaliakie CBd PaBLEd wPe
T Lags modsfied Sies Dmermsesios
‘_. BhbESs DLERSSEES
'} k. bl IeAgr=2004 SBzdl WITE
] shicamly. at 13-Fui- i
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Algunos links visitados:

What does the Genome Browser do?

As vertebrate genome sequences near completion and research re-focuses on their analysis, the issue of effective sequence display becomes critical: it is not helpful to have 3
billion letters of genomic DNA shown as plain text! As an alternative, the UCSC Genome Browser provides a rapid and reliable display of any requested portion of genomes at any
scale, together with dozens of aligned annotation tracks (known genes, predicted genes, ESTs, mENAs, Cp( islands, assembly gaps and coverage, chromosomal bands, mouse
homologies, and more). Half of the annotation tracks are computed at UCSC from publicly available sequence data. The remaining tracks are provided by collaborators worldwide.
Users can also add their own custom tracks to the browser for educational or research purposes.

The Genome Browser stacks annotation tracks beneath genome coordinate positions, allowing rapid visual correlation of different types of information. The user can look at a
whole chromosome to get a feel for gene density, open a specific cytogenetic band to see a positionally mapped disease gene candidate, or zoom in to a parficular gene to view its
spliced ESTs and possible altemative splicing. The Genome Browser itself does not draw conclusions: rather. it collates all relevant information in one location, leaving the
exploration and interpretation to the user.

The Genome Browser supports text and sequence based searches that provide quick. precise access to any region of specific interest. Secondary links from individual entries
within annotation tracks lead to sequence details and supplementary off-site databases. To control information overload, tracks need not be displayed in full. Tracks can be hidden,
collapsed into a condensed or single-line display, or filtered according to the user's criteria. Fooming and scrolling controls help to narrow or broaden the displayed chromosomal
range to focus on the exact region of interest. Clicking on an individual item within a track opens a details page containing a summary of properties and links to off-site repositories
such as PubMed, GenBank. Entrez. and OMIM. The page provides item-specific information on position, cytoband, strand, data source, and encoded protein, mFNA, genomic
sequence and alignment, as appropriate to the nature of the track.

A blue navigation bar at the top of the browser provides links to several other tools and data sources. For instance, the DINA link enables the user to view the raw genomic DNA
sequence for the coordinate range displayed in the browser window. This DINA can encode track features via elaborate text formatting options. Other links tie the Genome Browser
to the BLAT alignment tool, provide access to the underlying relational database via the Table Browser, convert coordinates across different assembly dates, and open the window
at the complementary Ensembl or NCEI Map Viewer annotation.

The browser data represents an immense collaborative effort involving thousands of people from the international biomedical research commumnity. The UCSC Bioinformatics Group
itself does no sequencing. Although it creates the majority of the annotation tracks in-house, the annotations are based on publicly available data contributed by many labs and
research groups throughout the wotld. Several of the Genome Browser annotations are generated in collaboration with outside individuals or are contnbuted wholly by external
research groups. UCSC's other major roles include building genome assemblies. creating the Genome Browser work environment, and serving it online. The majority of the
sequence data, annotation tracks, and even software are in the public domain and are available for anveone to download.

In addition to the Genome Browser, the UCSC Genome Bioinformatics group provides several other tools for viewing and interpreting genome data:

# EBLAT - afast sequence-aliznment tool similar to BLAST. Eead more.

# Table Browser - convenient text-based access to the database underlying the Genome Browser. Read more.

* Genome Graphs - a tool that allows you to upload and display genome-wide data sets such as the results of genome-wide SNP association studies, inkage studies and
homozrygosity mapping. Read more.

» Gene Sorter - expression, homology, and other information on groups of genes that can be related in many ways. Read more.

+ Proteome Browser (accessible from Known Genes details pages) - protein property data and links to a wealth of related information. Read more.

About the ENCODE Data Coordination Center (DCC)

The UCSC Genome Browser displays data produced by the Encyclopedia of DINA Elements (ENCODE) Consortium, an international collaboration of research
groups funded by the National Human Genome Fesearch Institute (WEGEI). The goal of ENCODE is to build a comprehensive parts list of the functional
elements in the human genome.

In September 2007, the ENCODE project was scaled up from a pilot phase to cover the entire human genome. To access genome-wide ENCODE data in the
Genome Browser, zo to your region of interest and select ENCODE tracks {marked with the NHGRI logo #€).

Duning the piot phase of the ENCODE project (2003-2007), expenments focused on a mited set of zenomic regions compnsing roughly 1% of the human
genome. Data imited to the pilot regions is located m ENCODE-specific track groups in the browser. The ENCODE Pilot Project web pages provide convenient
browser access to these regions.

Other key differences from the pilot project are:

¢ Identification of common cell types to facilitate integrative analysis
o New experimental technologies based on high-throughput sequencing
¢ A datarelease policy restricting use of data for nine months following release

Chick hete to go to the main UCSC Genome Browser site, which provides access to sequence and annotation data for a large collection of genome assemblies.
See the Genome Browser User's Guide for information about displaving tracks and navigating in the Genome Browser.

About BLAT

BLAT on DA is designed to quickly find sequences of 3% and greater similarity of length 25 bases or more. It may miss more divergent or shorter sequence alignments. It will find
petfect sequence matches of 23 bases, and sometimes find them down to 20 bases. BLAT on proteins finds sequences of 30% and greater similarity of length 20 amino acids or more.
In practice DNA BLAT wotks well on primates, and protein blat on land vertebrates.

BLAT is not BLAST. DNA BLAT works by keeping an index of the entire genome in memory. The index consists of all non-overlapping 11-mers except for those heavily involved in
repeats. The index takes up a bit less than a gigabyte of EAM. The genome itself is not kept in memory, allowing BLAT to deliver high performance on a reasonably priced Linux box.
The index is used to find areas of probable homology, which are then loaded into memory for a detailed alignment. Protein BLAT works in a similar manner, except with 4-mers rather
than 11-mers. The protein index takes a little more than 2 gigabytes.

BLAT was written by Jim Kent. Like most of Jim's software, interactive use on this web serveris free to all. Sources and executables to run batch jobs on your own server are available
free for academic, personal, and non-profit purposes. Non-exclusive commercial icenses are also available. See the Eent Informatics website for details.

For more information on the zraphical version of BLAT, click the Help button on the top menu bar or see the Genome Browser FAQ.

BLAT lo usare después en la segunda y tercera parte del PEC
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1.3.3 Escribid UROD en el recuadro apropiado e iniciad la basqueda.
Nuevamente, antes de empezar, echad un vistazo a las diferentes opciones y formatos que se pueden usar para acceder a esta base de datos.

Los formatos posibles para las consultas se indican en el mismo formulario de consulta.

Sample position queries

A genome position can be specified by the accession number of a sequenced zenomic clone, an mENA or EST or 8TS marker, or a cytological band, a chromosomal coordinate range,
of keywords from the GenBank description of an mENA. The following list shows examples of valid position queries for the human genome. See the User's Guide for more information.

Request: Genome Browser Response:

chr? Displays all of chromosome 7

20p13 Displays region for band pl3 on chr 20

chr3:1-1000000 Displays first million bases of chr 3, counting from p arm telomere

chr3:1000000+2000  Displays aregion of chr3 that spans 2000 bases, starting with position 1000000

D1653046 Displays region around STS marker D1653046 from the Genethon Marshfield maps. Includes 100,000 bases on each side as well.
RHIB061:RHS0175  Displays region between STS markers RHI8061:RHS0175. This syntax may also be used for other range queries, such as between cytobands and uniquely-
determined ESTs, mRNAs, refSeqs, etc.

AA05474 Displays region of EST with GenBank accession AA205474 in BRCAI cancer gene on chr 17
AC008101 Displays region of clone with GenBank accession AC008101

AF083811 Displays region of mENA with GenBank accession number AF083811

PENP Displays region of genome with HUGO Gene Nomenclature Committee identifier PRINP
NM_017414 Displays the region of genome with RefSeq identifier NM_017414

NP_039110 Displavs the region of genome with protein accession number NE_039110

pseudogene mEMNA  Lists transeribed pseudogenes, but not cDNAs
homeobox caudal Lists mENAs for caudal homeobox genes

zinc finger Lists many zinc finger mRNAs

kruppel zinc finger  Lists only kruppel-like zinc fingers

huntington Lists candidate genes associated with Huntington's disease
zahler Lists mENAs deposited by scientist named Zahler

Evans JE. Lists mENAs deposited by co-author JE. Evans

Use this last format for author queries. Although GenBank requires the search format Evapes JE, internally it uses the format Svaps, JE.

1.3.4 Seleccionad el resultado bajo la categoria de REFSEQ Genes.

Los exones de este gen han sido verificados por algun tipo de evidencia experimental o como Minimo son objeto de evaluacion por el proyecto REFSEQ.
Algunos genes pueden tener méas de una forma alternativa posible.

Home Genomes Blat Tables Gene Sorter PCR Session FAQ Help

Human (Homo sapiens) Genome Browser Gateway

The UCSC Genome Browser was created by the Genome Bioinformatics Group of UC Santa Cru=.
Software Copyright (c) The Fegents of the University of California. All rights reserved.

clade gerome assembly position or search term mmage width

Mammal  =|[Human =||Mar.2006 x| [UROD 620 @j
T

Click here to reset the browser user interface settings to their defaults.

add custom tracks | configure tracks and display | clear positizn |

UCSC Genes

TROD (ucODSvxm.l) at chrl:45250417=-45252835 - Homo sapiens isolate normil patient 1 urcporphyrinogen

1 vl rl:4352 7 - cDiA; FLJ79527: moderatgly similar to Urcporphyrinogen

D (yucdd i ri: 3 - ¢ - Homo sapiens isclate mbhrmal patient 1 urcporphyrinogen
TEOD (uc0Dlcnb.l) At chrl:45250417-45253928 - uraporphyrinogen degArboxylase
TROD (ucO0lcpna.l) at chrl:=45250417=45253928 = uroporphyrinogendeCarboxylase

ey

RefSeq Genes
UROD at chrl:45250417-45253828 —“['II:I-!_CIEIEIENJ uroporphyrinogen decarboxylaze

Non-Human RefSeq Genes

ro rl:452 2- 794 - (MM 019209) uroporphyrinogen decarboxylase
Memd mre ~Rvl s A875TTARR-ASTIRRTGL -~ [HM NOSGATEY nramarnhoed anTesn Ass~SEFrRayerl] ses
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1.3.5 Deberiais estar delante de una imagen similar a ésta. Justo después de la imagen, Encontrareis una serie de opciones para
mostrar y esconder las diferentes pistas de datos, divididas de forma tematica:

Os encontrais delante de la anotacion de este fragmento cromosdmico (donde se encuentra el gen UROD). La informacion se muestra en forma de pista
donde se presenta una cierta caracteristica genémica. Por ejemplo, las pistas con el nombre de UROD y de REFSEQ contienen la anotacion experimental
de este gen (sus exones). Para mostrar u ocultar pistas se debe cambiar la opcion de visibilidad y después, refrescar la imagen.

Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDF/IPS Session Help
UCSC Genome Browser on Human Mar. 2006 Assembly

e -‘.:r.:r.:l r.:r.:l r.:l > | £ | >>>|mnmm 1.51' 3x | 10x| base | ;om out 1.51| Ix | 1{]'x|

pnsiﬁnﬂ.-seamh|chr‘l:45.25[#.41?45.253.928 jump | clear size 3,512 bp. configure

|chr~1 (h34. 1) I T N TINE NN NI4T u EI

chri: | | 45251 a@8] 452515aa] 45252080] 452525 88| FEE=EETTT] 452535 88|
LUCEC Genes Based oh REFﬁEﬂH, UniFrot, GenBank, CCOE2 and Comparartive Genomics [}{}

UROD | m—
URQD
URQD
UROD

H FefSeq Genes
LIECID
ECaalTTIs

Mammalian Gene Collection FUll ORF mEMA=

Human mEMAs from GenBank
Human mREHAS
Human EET=s That Hawe Been Epliced

(| o e

Spliced EST=
Vertebrate MUultiz Aligtment & FhastCons Conserwvation {25 Species)

... JIJ . 1 . _ cLhl ok 1
Rhesus I N R I I I

H_tropicalis
Zebraf ish
Tetraodan

Fuau
Ztickleback

BN
?:] 12 Hucleotide Folumorphisms (dbSHP kudld 129
I

Medaka
| e et A T IIIII[»

J EMF= (1292
Repeating Elements by RepeatMasker
J FepeatMasker 1 [ ]

move staft move end

Click on a feature for details. Click on base position to zoom in around cursor.
< 12.0 = | Click gray/blue bars on left for track options and descriptions. < IE_D j

defaulttracks | hidealll add custom tracks configure reverse | refreshl

Use drop-down controls below and press refresh to alter tracks displayed. |
EELEREE I | Tracks with lots of items will automatically be displayed in more compact modes. FIETEIL

Lasgpciones de visibilidad estan agrupadas debajo de la imagen:

Miecia kS 1 n - . =
Simple NUCleofide Folumorphisms cobSHF build 123) %D
J sMFEs c12ay | (1] I I L L L S Lt L v [ I Il
Repeating Elements by RepeatMasker
‘ RepeatHasker | | 1 | | | |
MOVE ST Click on a feature for details. Click or drag in the base position track to zoom in. Click sray/blue bars on left for track move end
<20 > | options and descriptions. = |20 >
defaulttracks | hide all | add custom tracks | configure | reverse | refresh |
collapse all Use d{opfdown .com:ml.s below an.d press refresh to a..lter tracks displaved. expand all |
Tracks with lots of items will automatically be displayed in more compact modes.

|

Mapping and Sequencing Tracks

Base Position Chromosome Band STS Markers FISH Clones Eecomb Rate Map Contigs
full full hd hide - hide Vi

hide hd Ihide 'l
Assembl af LCoverage i

Fosmid End Pairs GC Percent
hide hide =

hide = hide = hide i 52
Short Match Bestr mes
hide hide =

5
5
£
&
2

f
K
i

"l

RGD Human QTL RGD Rat QTL MGI Mouse QTL
hide = hide =

o

!
!
!

hide A

Genes and Gene Prediction Tracks

refresh

hide I
Phenotype and Disease Associations

UCSC Genes 01d UCSC Genes Alt Events CCDS EefSeq Genes Other RefSe
pack T hide - hide - hide - Ipack 'i pack 'i

:
!
!
!

MGC Genes ORFeome Clones Transhap... Veza Genes Ensembl Genes AceView Genes
Ipack 'l hide - Ihide 'l hide ~ Ihide 'l hide 'l
SIB Genes N-SCAN CONTRAST SGP Genes Geneid Genes Genscan Genes
hide = hide =~ Ihide 'l Ihide = Ihide 'l hide 'I
Exoniphy Augustus ENA Genes ACEScan EvoFold sno/miENA
Ihide 'I hide - hide - Ihide hd Ihide 'I hide VI
Pos Sel Genes LI
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Pulsando sobre el nombre de cada una de ellas se accede a la ayuda

TErAGHEn ikl AL B il
Fuou . =
ST ick1eback ik —lall —ul s o P i
Hestaica gl al—Aabi b1 A aL b o e i
| RepeatMasker u Home nomes Genome Browser Blat Tables Gene Sorter PCR
i Q_Help
movestart  Click on a feature for details. Click or dragin| |- p e o o
<J20 > | options and descriptions. =
default tracks I hide all I Genome Base Position

Userh_'up—t‘lovm_cunkc Display mode: [ =] | Submit

Tracks with lots of items

collapse all

 Show ruler

Base Position’ Chromosome Band STS Marky | | Shewseslelar

full = hide || zesmfserr © 15 @32 C10c € base
Gaj Coverage

= = Matifs 16 highlight: (Comasa sepuated st e GT.AG for splce sies)
hide - hide |

Restr s I Show reverse complements of matifs alss.

hide = Options for shdes and presentations

Title: refresh I

Display: [ assembly [ pesition

Description fErE I

i e} o stcnfim vl el Genc oot semoceiues ek s o] e pimcite
coordinates of the displayed region and - why —the p
B soquance b 4 st ks apley T ity 300m i o s baasdorsh ik he

O1d UCSC Genes

hide

d ORFeome Clones baze z00m-in bution. The bas¢ button may alse be used to aulomatisally z00m the window to maussze | hag
—_—— the base display when the image is cesized. Cck the anow to the lef of the base display to showthe | [
hide - hide base. mmplmrm To toggle between dense and full display mode, chick amywhere on the base
composition line.
SIB Genes NSCAN es

In dease display mode, clicking anywhere on the genome coordinate line will z00m-in the display,
centered on the coosdinate of the click. The degree of the 200m may be configured theough the Zoom
configuration butons (the default s 3X). In full display mode, the track shows fhaee frames of
translation when viewed at the base level Methionines (mchuding potential start codons) are displaved
in green and labeled "M Stop codons are colored red and labeled with ~*~. Codons within ot on the
‘boundanies of gaps are colored black and labeled with an "X" to indicate an emor (e.¢. 3 tnmeated
codon). AR ather codons. ase shown in altemating thades of gray Lo indicate codon boundaies and ae
Iabeled by the aming acids they represent. To view the translstion on the reverse strand, hick the smo
10 complement the base display

To add & title to the tep of the display browser display image, enter the test in the Title test-bex Ta
isplay the name and date of the assembly, check the Assembly checkbox. To display the positionnd. | | refresh

chromosome, check the Position chck-bor

hide hide
Esoniphy Augustus
hide - hlde
Pos Sel Genes

hide

Human mENAs Spliced ESTs
dense hide
UniGene Gene Bounds SIB Ale-Splicing Poly(A CGAP SAGE

Algunas opciones se pueden modificar pulsando sobre el lateral izquierdo de la imagen:

Home Genomes Genome Browser Blat Tables Gene Sorter Session FAQ

Ip

UCSC Genes Track Seftings

UCSC Genes Based on RefSeq, UniProt, GenBank, CCDS and
Comparative Genomics
Display mode: [pack =

Label: M genesymbol ¥ UCSCKnownGeneID [T UniProt DisplaylD [~ OMIMID
Show: ¥ non-coding genes ¥ splice vasiants

Calor track by codons: | genomic codons ¥

EHelp on codon coloring

View table schema

Data last updated: 2003-08-2¢

Description

The UCSC Genes track shows gene predictions based on data from RefSeq, Genbanl CCDS and UniProt. This is a moderately conservative set of predictions.
requiing the support of one GenBank RNA sequence plus at least one additional line of evidence. The RefSeq RNAs are an exception to this, requising no
additional evidence. The track includes both prots ding and putative di Some of these may actually code for
protein, but the evidence for the associated protein is weak at best. Compared to RefSeq, this gene set has generally about 10% more protein-coding genes,
approximately five times as many putative non-coding genes, and about twice as many splice variants

Display Conventions and Configuration

Bl
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1.3.6 Buscad los exones del gen URO-D. Explorad los diferentes bloques de opciones.

Buscad ayuda sobre cada opcion, seleccionad el link con el nombre correspondiente.
Cada caja negra se corresponde con un exon del gen UROD. Averiguad en cual de las dos direcciones de la molécula (+ o -) se encuentra el gen.

RefSeq Gene UROD =l

Refseq Genes

RefSeq: NM_0003743 Status: Reviewed

Description: Homo sapiens uroporphyrinogen decarboxylase (URQ
CCDS: CCDE518.1

CDS: completeness unknown

OMIM: 176100

Entrez Gene: 7380

PubMed on Gene: UROD

p SOLIL LIRS = e Pulsando sobre el Gen de RefSeq
GeneCards: UROD vamos a su descripcion. En e_s@a
AceView: UROD pagina encontramos la direccidn
Stanford SOURCE: NM_000374 del strand, y diversos links:
CDSFASTAGL: from multiple ali NM 000374 RefSeq, OMIM, EntrezGene,

PubMed, etc

Summary of UROD

This gene encodes the fifth enzyme of the heme biosynthetic pathway. This enzyme is responsible for catalyzing the

nversion of uroporphyrinogen to coproporphyrinogen through the removal of four carboxymethyl side chains.
Mutations and deficiency in this enzyme are kmown to cause familial porphyria cutanea tarda and hepatoerythropoetic -
porphyria. [provided by RefSeq]. Publication Note: This RefSeq record includes a subset of the publications that are
available for this gene. Please see the Entrez Gene record to access additional publications

( Direccionenla )

gue se encuentra
codificado el Gen

mRNA/Genomic Al
SIZE IDENTITY CHROMOSCME STRAND END QUERY START END TOTAL
1383 100.0% 1 +15250417 45253928 NM_000374 1 1383 1383

View details of parts of alignment within browser window.

Links to sequence:

=

Un buen punto de partida para obtener ayuda es el material que ofrece OpenHelix

\OpenHelix.

Genomic Knowledge You
Need When You Need It.

UCSC Genome Browser
Home

Tutorial and training materials sponsored by

_ University of California, Santa Cruz, providers of UCSC Genome Browser
Online Tutorials
UCSC Genome Browser The UCSC Genome Browser provides a
Subscriptions LESE Genome Bioinformatics rapid and reliable display of any requested partion of genomes at
any scale, together with dozens of aligned annotation tracks

(known genes, predicted genes, ESTs, mRNAs, CpG islands, assembly gaps and coverage, chromosomal bands, species

Regional Seminars
homologies, SNPs, and more).

Qe Services Below are the links for the tutorial and training material the UCSC Genome Browser, including basic software usage and

functionality, Gene Sorter, Table Browser and Custom Tracks topics, updated periedically. There are twe sets of training
About Us materials: Introductory and Advanced topics

Contact Us Also consider bringing live onsite hands-on computer seminars on the UCSC Genome Browser to your institution

UCSC Introductory Genome Browser Training: e

Tty pddpction v Crodis

» Download S
OnfineTutorial ~  PowerPoint Sides  SideHandauts  Hands.on Exerc The UCSC Genome Browser

ot Detalls o Sequences

Sequence Searches BLAT) Introduction

UCSC Advanced Topics Training (Table Browser, Custom Tracks & Gene Sorter): in silico PCR.

B UCSC Genome Bioinformatics

es Slide Handouts H‘"""ﬁ,‘,‘ Fm,cisgs Ecarcless
s*) (PDF file) [{ file]

Online Tutorial PowerPoi

(Optimized for

Quick Reference Cards & UCSC Link: Materials prepared b}!

Warren C. Lathe, Ph.D.
Mary Mangan, Ph.D.
www.openhelix.com

Order
Free ReferenceCard VI

he Resource

Click here for technical information on using OpenHelix tutarial and training materials

The materials and slides offered can not be resold or used for profit purposes. Repreduction, distribution andfor use is strictly
limited to instructional purposes only and can not be used for for monetary gain or wide distribution. Copyright 2008,
OpenHelix, LLC.

Updated: Q2 2007
Viewa ot o3l Qo ols S
Version10_0407 ~Upen

] i ———————— || 4| v | (8 | [5G e %))

©2007 Opentelx, LLC. All rights Reserved
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Visual Cues on the Genome Browser

| " I Tick marks; a single location (STS, SNP)

e - BN B B R

Intron, and direction of transcription <<< or >>>

Track colors may have meaning—for example, UCSC Gene track:

«If there is a corresponding PDB entry, = black
«If there is a corresponding reviewed/validated seq, = dark blue
‘If there is a non-RefSeq seq, = lightest blue

bbb Ak

For some tracks, the height of a bar is increased likelihood
of an evolutionary relationship (conservation track)

Overview of the whole

Genome Browser page
ure release)

Genome viewer section

Groups of data

-Mapping and Sequencing Tracks

‘Phenotype and Disease Tracks
-Genes and Gene Prediction Tracks

s> MRNA and EST Tracks
-Expression and Regulation
sl Comparative Genomics
s>V ariation and Repeats
e sl ENCODE Tracks
Copyright OpenHeli. Mo use or reproduction without express written corsent 12
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Las flechas
hacia la
IZquierda
indican strand -

Podemos ver como hay distintas
anotaciones del gen URQD, pero
unicamente una en Refseq (como era
de esperarijjj)

Las flechas
hacia la derecha
indican strand +

r Cada una de estas
7 _  Cajas es unexon

Frot, GenBank, CCDE and Comparak

UCEC Genes Based on Refsed,
UROD ucaalcnc, 1
URODACaaaw=1.1
UROD A C @aantxm . 1
URODfuchdlcha. i
I...I-—I URODucaalchi, 1
-

FEefZeqy Gene

'm i

)
Fompled UROD

Human Gene UROD (ol cna, 1) Description and Fage lndex
Human Gene UROD {ucilidlcab. 1} Descripfion and Page Index Dezcriptine: waparphemnann deswtar i
- i , RIEN&IIIHNI_W'JIITHW!HWIS““mdd‘khﬂtbﬁs:{nﬂﬂwzﬂlﬂﬂu '.I'H‘._trc:.nr;.nls wm;ﬂefﬁ'

Releq Summary I.'-"'!-l_l':'l‘ll| 4llmwlml=“nm°‘“m¢'ﬂﬂmﬂmﬁ This 60 | gy deﬁmnhmummmw-nm-:mnrﬂumumwnmwmwuwmmmﬂxm:ﬂ

tha 2 ool of for cabomymmetind | Samd: + Genemdc Size: 3910 Even Connt: 10 Coding Exen Const: 10
uﬂﬂeﬁmﬂnhhmﬂlmhﬂnwcmlwwphumw\dlﬂhpmmﬂwmc pwhyr
Seramid: +

Gamsmis Sige: 3912 Exen Cosat: 10 Cosing Exvn Cannt: § -
m- arvd Liiks UniPront Commears | CTD Mrommy | R S
5 2l Litks | UsiPoot Comanears | CTTF e A Fratein Sirenme | i Speces GO0 Anssons | wRDA Desospuons | Pulrrays | Cthes Kames
Prolein Stocose | Other Specis G003 @A Desospuions | Faieays | Other Kames | Mool tnfrrmaion oot
| Model Informsion Medieds _

- — Sequence and Links to Tooks and Datbases
= Sequence and Links o Tooks and Databazes

Genomit Sequence [Chil: 41 041741 5 320) | mBNA (may e from geneme) | Peatei (557 aa))
Geisaic 5 {ehel:42, 250,414 293,920 SFDCA Gy Ter Bem praceme) | Frossn (337 a3 G Bofter | eione Browssy | Proen FAETA | Pronesise Browser | Table Sohema CRAP
Gere: Eaner Gerrae Brose Prontin FASTA Poeteoane Beamser Tabie Schema | OGAF Ensemds]  |Eires Gene | EnoaiPriser GinCards GemeTeats | Gepis Tissue
Ensend] EntecGent  Evefroe  GensCwds GeneTems | Gapts Tiious BIV  [HGSC HPFD HUGE Tacksoalab | D
B BT EHogE Jacksen Lab o FubMed PubMsd  Beacnoss Snuford SOURCE | Tarefem TiPear
Snford SOURCE | Tieefam UtiFron
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1.3.7 Jugad con el nivel de detalle (ZOOM).
Anotad qué genes estan alrededor del gen UROD.

Ramén Tamarit. PEC1. Gendémica Computacional

UCSC Genome Browser on Human Mar. 2006

G IS I [ () [, 1_5x| 3x|1{]x| bailmmlou
Genes a St

jump | clear |5ize 7902 bp.  configure

lzquierday e 29945256123
derecha de

\__UROD /e s imemr;

1/
i [ 4525eepa] 45051600

HumaF mRMAS =-u—u] =

Zpliced EST=

[

Wertehtate Cons

Al hacer zoom (botones zoom out)
van apareciendo a derecha e
izquierda ofros genes.

Medaka
UC1EFﬂ| =

il
sHP=s c12ay | |||

FepeatMasker

|

Human mRMAs from GenEank

Human E3T= That Hawve Been Ipliced

O THMOr R
(IRl

|
Repeating Elements by
|

mMove Start  (ick on a feature for details. Click on base position to zoom in around cursor.
ﬂ Click gray/blue bars on left for track options and descriptions.

= 2.0

1|
TN
1]
L1l
BSHF kuiTd 129) [:i>
PALTEE Tl I I
REepeatMasker

| B |
move end

<o 3

defaulttracks | hidealll add custom tracks

Los genes a izquierda y derecha son

Home Genomes Genome Browser Blat Tables Gene Sortg

Help
RefSeq Gene

RefSeq Gene HECTD3

RefSeq: NM_024602.5 Status: Validated

Description: Homo sapiens HECT domain containing 3 (HECTD3), mENA.
CCDS: CCDE41318.1

CDS: ' complete

Entrez Gene: 73634

PubMed on Gene: HECTD3

PubMed on Product: HECT domain contaitiing 3

GeneLynx HECTD3
GeneCards: HECTD3

AceView: HECTD3

Stanford SOURCE: NM_024602
CDS FASTA ali from

NM_024602

Summary of HECTD3
4

=
v 4] |

configure reverse | refresh |

Home Genomes Genome Browser Blat Tables Gene Sort

Help
RefSeq Gene

RefSeq Gene ZSWIMS

RefSeq: NM_020883.1 Status: Validated

Description: Homo sapiens zinc finger, SWIM-type containing 5 (Z8WIMJ), mENA.
CCDS: CCD341318.1

Entrez Gene: J7643

PubMed on Gene: Z5WIM3

PubMed on Product: rinc finger SWIM domain containing 5

GeneLynx ZSWIMS
GeneCards: Z5WINM3
AceView: ZSWIMS

Stanford SOURCE: NM_020833
CDS FASTA ali from

NM_020883

mRNA/Genomic Alignments

s

1.3.8 Buscad la opcion que permite crear un documento PDF con la anotacion grafica del fragmento actual.

Para obtener un pdf o ps

vert Ensembl NCBI PDFIPS Session
ET—

| Mar. 2006 Assembly
| base |;o0m our 1.5%| 3x | 10x]

Help

I

/" Human chr1:45,248,222-45,256,123 - UCSC Genome Browser ¥198 - | tiGn o [=] 5]
@_‘\ + [i] http:/igenome.ucse edufeg-bin/haTracksThgsid=120645965&hgt. psOutput=on =] [ uve search £
| Archiva Edicién  Ver Favoritos  Herramienkas  Ayuds
| @ snear: B 11 | % -
TE DT Human chrl 45,248, 222-45,256, 123 - UCSC Genome | | J X3~ B - = - o Pagne v Cf Herramientas v
PostScript/PDF Output
PostScript images can be printed at high resolution and edited by many drawing programs such as Adobe lustrator.
o Click here to download the current browser graphic in PostScript.
» Click here to download the current chromosome ideogram in PostScript.
PDF can be viewed with 2d0be Acrobat Reader:
rluwnluad the current browser graphicin PDF
* UIcHE (o donload the cusrent chromosome e gra s FDF.
~ enome.ucsc.edu/trash/hgt/hgt_genome_33 yco.pilf =10 |
)+ | http:figenome.ucsc edutrashjngtihot_genome_33e4_efagctpdf ¥] 4 X | [Live search p-
| mrchive Edodn Ira Favories Avuda | & -
% 4 @ hitpyifgenome.ucsc.eduftrashihgtihat_genome_33z... | | J %3~ [ - dm) - [k Pigina - (F Herramientas =
= P__ﬂ = [T i1 ik &1 ’k | & & [Eew - /mesr =i = &l
Buscar .
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1.3.9 Interaccionad con la imagen (hacer click sobre alguno de los exones).

En la mayoria de casos, seleccionar una caja (feature) produce el pliegue o despliegue de la informacién asociada a esta pista. A veces, en cambio, los
enlaces pueden llevarte a una pagina especifica donde hay mas opciones al respecto.

A modo de resumen:

/2 Human chr1:45,250,417-45,253,928 - UCSC Genome Browser ¥199 - Terra Conexion

w - |g, http:ffgenome, ucsc,edu/cgi-binfhaTracks?position=chr1:45250417-45253928=hgsid=1209584738refGer ¥

Heme CQancmes Cesome Brewser Blat Tables Cane Sacter PCR Seusien FAQ

Refeq Gana

J Archivo  Edicion  Wer Fawvoritos  Herramientas  Awuda

Refseq Gene UROD

T:? *'{Fi' @ Hurnan chrl:45,250,417-45,253,928 - UCSC Genome ... | |

A ]
i oo decatytass (URODY, mB2A,

Al pulsar sobre un exaon
desplegamos la ficha de detalle
del mismo, desde aqui podemos
acceder a la secuencia al gen,

Blat Tables G

UCSC Ge

L | ‘-’.‘-’.l

Home Genomes

move

position/search Ichr1 45,250 417-45,253,928

Pulsando sobre la

| base |zoom out

, jump | clear |size3j12

iew
usaberd SOURCY: (30 30017
06 TASTA alipuamend brvem saliiple lipasmsat. 550017

Semamary of UROD
Thas goese wncaden o Gk muryms o the bt burymchon: packes . That, sy i oo ipronsible for ooy B

werreren of wepephegen e teragh B s of
Mishons and defimcy w B

T "

tarda el
ey Mol Pulbihcution ot Thas Rafeg womd mchsbes @ vulbint of e pubicatons il w1
et for e e PUEs 64 o D o HooAN B208 BASmT pubbunina

RN Grnomic Aligaments

[errs <wes. 1y IO T Wi TG,

barra lateral

AN ED€E T 110 BN

HaTIT A

accedemos a la [

chri:| | 45251 864] 45251508]
o Petcent IIRNE 0 S R
)

Elat Seguence

s2E2ea0]

ficha de
configuracian y
ayuda de |a pista

45252508
Fercent in S-Base MWindows

NN LI LU T T}
- Zequence from Elat Search

RefIeq Genes

Hon-Human Fefieq Genes

452558¢

4
44

Al pulsar sobre RefSeq Genes o

Dinpley mety; [cach | St
Lotk P gme [ acinsnsen
Hide nen-coling graes-

Caler track by cedem: | QR0 Lod0E ']
g on-coden ool

o expandir la pista.

e Bl b

Fomgo UROD
Rattus Urod
avis urod
Mus Urod 2 3
Danic urod <=1 E ]
AEropus urod 3 h 3 -l ]
o GencmeBrowses. Bl Tables” Dans Soriar | EE b bl .. T eees &= wsewween
1] : b | : - |
Obeer RelSeq Track Seimiags ;g L £ I
f - J P tions
Non-Human RefSeq Genes . H - [

Mon-Human, podemos comprimir

o A1ignments

Daen s mplaand: 20059221 N
H
Description Other RefIed
#
Thr Eech theey krsren proten-cedng e nen-proten-cedng. pm for erpme chrl_785.1
witver than Buman, Sk frem the NCR] RNA refeemie crqumies telechen (Fflag <k]

The il swsbevtyng o ok e appdaded dandy

Mouze (July 267 mmEy Chained Alighments

Fi—HUman REefseq Genss

Geneid Gene Fredictions

F ¥ =13

Display Conventions and Configuration

T bnch forws th Sriphey comemborn for gme predcion ks The color shadmg:
wliate B bl of @ e FafSeg avcend Bas undegess porbeied (ghs
proonmionad imedmm. triraed [k

Tha o lalbels e Aapley colors of f4anm wathn ftha mack can e confyprd drsgh
ot coneTel e 4o of for ek Srrpen g

/2 Human chr1:45,250,417-45,253,928 - UCSC Genome Browser v199 - Terra Conexion
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1.3.10 Buscar como extraer la secuencia de los exones que pertenecen a la pista REFSEQ. Mostradme solamente la secuencia

codificante (CDS).

1.3.10.1 Extraccion de toda la secuencia sin quitar lo intrones, nos serviria para comparar

Home Genomes Blat Tables Gene Sorter PCRE DNA Convert Ensembl NCBI

PDF/IPS Session

UCSC Genome Browser on Human Mar. 2006 Assembly

fen B =:=:-=:| =:-=:| =:| > | >>| >>>‘|£Nm,-n 1.5x| 3x | 1{}x| base |mml out 1.5x| 3x | 1{]':-{|

position/search Ichr'l '45242539-45264808

clear size 3268 bp. configure

|‘:h'n1 (3410 mm Home Geanomes Genose Browser Blat Tables Gens Sorter PCR

Position |chi1:45.248 2224 255,123

the Table Dyowser usmg the ouWutfomai sequence.

Sequence Retrieval Region Options:

Note: if a feature is close to the beginning of end of a chromos cmefend

extending past the edge of the cheomosoms.

Sequence Formarting Options:

Note: f vou would prefer 1o get DNA for feanares of a particular track or table iy

:I.dd[a extra bases upatream (5] and i extra downspieam (37

upstream doanstresm bases ae added, they may be truncated smjbpder 1o avoid

[ S s A aaanl Acoc ol aal acmcananl  amad B DA Case'Color
il
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Sorter PCR Session FAQ Help
S Lse thea page to bughlsght fratmva i gencmsc DOLA beut DA covered by o pasticulas track can b bighlighted by case, underbne, bold, sabc, or
Get DNA in Window T e ..ara.,_::. Trachs o etk s o prd o
Get DNA for Postion [(MT A TEIREIEIZ | Rrverse complement [

Sssslon FAQ Halp

lmu;porbm.E Defwali cane ™ Uppar © Lower ml
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Marcar estas
opciones para

codificante

ame Cont e [t Pk et
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puc e el
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Sphcrd ESTs = =I (=0 (=0 ml el
o Bt rrFefF F F
Canervanon r ¢ Ieje e
—r— i =B (=R (=R i Tl .

Colering Information and Examples

1

The coder vahors e from 0 (dakest) 1o 290 heliest) and are sddin o+ The riamsles beles ihew a fem wans 10 baghlaght madeosdasd waks . and

# Allupper case

' Alllower case

I Mask repeats: & tolowercase © toX

™ Rgusrse complenent (get " strand sequence)

extended casafcolor ophions l

Note: The “Mask repeats™ option apphes only to "get DNA™, not to
case Jolor options”,

i stan_ , Click on a feature for details. Clig
< I2.D _* | options amd descriptions.

defaulttracks__-_l ~ il
Use drop-
collapse all Tracks with 1

EBase Position Chromosome Band
IfLIII "I Iﬁ.lll "l

Aszzemblyv
I hide "I I hIdE l

Short Match Restr Enzymes

Home Genomes Genome Browser Blat Tables Gene

Sorter PCR Session FAQ Help
Extended DNA Output

»chrl:45248222-45256123
CIGGEAG CCCAGCACCCACeqtgragragyaaacytotatgotetocacatactge
ttcacgctacccaggttotcatoctocttgoccaggtggtcatacaagaagtygatcagy
toctogtogoactogragytecatytegygggtacatagCTARGCARCCCCARGOCCCTA
ATTAGACTGEECCCAGRCGCAGRGCTCCTICCT CCCCACOOC CRAGCTCACTCACag
tagecctttgtacagettotgogtatgoctctyoccggctgagytotogatccocaggogaty
tgagtatgtcaggtecaccacctgttceeacCTGTGEECACAGRETRGEERETGEE
GEAGACAT CAGCGET CAGCARGRCACT ACCT CCATGCCGTGTAGCCT ICTICAGGGCTCT

i
o e T

CTCOGCTCCRETATCCCACCCACCCCREECTGTY -GJ"TG...‘."I ’ii: :“CAMC""TC:E GG
CCCRECCTTCTGACAGCCAGCCCCGCTCCTICARGTGCAGTACCTJaAgCACCQYCCgATA
g etader ol fefad-t-1-0e [-0e g e fudls byt [ofarts [ ot do R e gl [ oy e [ Jo [-Be pots pafade [h s [ o ol-Radas-Be |
gcgggctoccgocotocgocgggcggoacaccagcagecagecttcctgcagoccgcagoe
goccaggtgetetgecagetgeteCTGOCEEERCGCETAGEAT MCRECCETCREEE
AACTGOCCAGCCGOCTGICGT GOCCAGCCCAGGGCARAGGGCGOCGARCGCART GCCART
R GEEEAEARARGECARRCAGCCRGAGETTTCTCTGEO00CAGEECETCTTITAC
CEEEICCTGEECAGEGARGRECGCACCLLLgtcaAgottCACCCAJAOCOgLgCCAL LY
CACAgCToOTagecCTgtyCycACcAggegecgeycoggaAgeTeaATeTTOgOTT
goggCaCIaaggygccogagoogTacogaggacrgggoctgogIogoccacacgcage
cccaggoccctctgectooccacaccggoagaagcacgogogacggeccogotgggtocttg
tasagcttgtagagcacctctogoggocacgaaagocagegetgetggeageggocgeccyg
e f=2e [=to s |- 1o [+ [y sl ot e [orels ffod g il [dt- - Be 10 -Re ot bl Tate ts o o s fod- 1o [l [ e o o o e |

franae

o el s the color 10 pre wed
pear mn o copatal betters
207 el (et i 1 FPEER

|a darkonr color vuch s devp
EETe ma i

ElEEe[k EFRERS = = s ==

move end

‘-’-I2D

=2

|

expand all |

En la figura “Extended DNA Output” se muestran Exones en mayuscula, y en mindscula las partes no codificantes
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1.3.10.2 Para obtener la parte codificante

."'_:; Human chr1:45,250,417-45,253,928 - UCSC Genome Browser ¥198 - Terra Conexion - |E||
@; - Ig. http: figenome. ucsc, edufcgi-binfhgTracks j 9 [ % ILive Search o
J archivo  Edicidn Yer  Favoritos  Herramientas  Ayuda J % 1
UF &0 @ Human chr1:45,250,417-45,253,928 - UCSC Gename | | J i - ] - o= v rPigina v (Cf Herramientas

Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDF/PS Session Help
UCSC Genome Browser on Human Mar. 2006 Assembly

i :«' ﬂl :| :a|=~>|>:a:-~|m(,,:,“-ﬂ 1.5x| 3 | 1{}x| base |mom0m 1.5x| 3 | 1{}x|

pgsiﬁm.-'sgm|chr‘|:45,250,4‘|?-45,253,928 jump | clear |51ZE3 512 bp. configure |

] chri: [ 45251 aaa| 45251588] 452526 84| 45252566 4525506 a] 45255564
Chromosome Bands Localized by FISH Mapping Clones [}{}
J 1054, 1 s
J GC indous
G Percent I%I-III JUTUCORTa I T IR R ORE N LI R 1 01 | TINE B 0 IR e [!{}l
5 o8
Fohao UROD . -l —

REattus Urod
Ovis urod

Mus Urod
Aenopus MGCEIESS i EEER S Eaaa! RRSl  SaEcSERTEEEREE

Henopus MGCS2958

View details of parts of alignment within browser window.
) Home Genomes Genome Browser Blat Tables Gene Sorter
PCR Session FAQ Help

i:;ﬁ?,;;ﬁuﬂmuum 3928 Goaank, Soguanca Niar Gime
Genomic Size: 3312 Get Genomic Sequence Near Gene
Strand: +

Mote: if you would prefer to get DA for more than one featare of this track at a time, fry

Alte i Nasmme: ) D the Table Brormver wrng the output format regaence

CDS Start: complete
Sequence Rotrieval Regi ioms:

CDS End: complete oq tri egion Ohptio

I Promoter Upstreum by [1000  bases

e 5 VTR Eaons
Links to sequence: €08 Exos
T ¥ UTR Eaves
) . ™ Introms
¢ Predicted Protein I Dennawess by 1000 bases
o mENA Sequence may be different from the genomic sequence. e T
= 7 Oeve FASTA eecond por region (exem, intmon, ste ) with [0 eamn bused ipstseas

+ Genomic Sequence from assembly a0 P r——

I Split UTR and €D parts of an exon into separate FASTA records
Note: of o feanue s chese o the beginning or end of 3 chromesome and
\psteam, downisiresm bases are aded, they muy be nancated in order 1o avoid enendng

View table schema
- pl)nlle(d.gem‘llkcrlaawme

Go to RefSeq Genes track controls T TR

© Exoms in wpper case, sverthingoled i kwer case.
& CD5 in e o cai

T Alupper cxie

™ All lower case.

T Maskmipagis: © tolowercase © toXN

>hg18_refGene_NM_000374 range=chrl:45250525-45253757 5"pad=0 3"pad=0 strand=+ repeatMasking=none
ATGGAAGCGAATGGGTTGGGACCTCAGGGTTTTCCGGAGCTGAAGAATGA
CACATTCCTGCGAGCAGCCTGGGGAGAGGAAACAGACTACACTCCCGTTT
GGTGCATGCGCCAGGCAGGCCGTTACTTACCAGAGTTTAGGGAAACCCGG
GCTGCCCAGGACTTTTTCAGCACGTGTCGCTCTCCTGAGGCCTGCTGTGA
ACTGACTCTGCAGCCACTGCGTCGCTTCCCTCTGGATGCTGCCATCATTT
TCTCCGACATCCTTGTTGTACCCCAGGCACTGGGCATGGAGGTGACCATG
GTACCTGGCAAAGGACCCAGCTTCCCAGAGCCATTAAGAGAAGAGCAGGA
CCTAGAACGCCTACGGGATCCAGAAGTGGTAGCCTCTGAGCTAGGCTATG
TGTTCCAAGCCATCACCCTTACCCGACAACGACTGGCTGGACGTGTGCCG
CTGATTGGCTTTGCTGGTGCCCCATGGACCCTGATGACATACATGGTTGA
GGGTGGTGGCTCAAGCACCATGGCTCAGGCCAAGCGCTGGCTCTATCAGA
GACCTCAGGCTAGTCACCAGCTGCTTCGCATCCTCACTGATGCTCTGGTC
CCATATCTGGTAGGACAAGTGGTGGCTGGTGCCCAGGCATTGCAGCTGTT
TGAGTCCCATGCAGGGCATCTTGGCCCACAGCTCTTCAACAAGTTTGCAC
TGCCTTACATCCGTGATGTGGCCAAGCAAGTGAAGGCCAGGTTGCGGGAG
GCAGGCCTGGCACCAGTGCCCATGATCATCTTTGCTAAGGATGGGCATTT
TGCCCTGGAGGAGCTGGCCCAAGCTGGCTATGAGGTGGTTGGGCTTGACT
GGACAGTGGCCCCAAAGAAAGCCCGGGAGTGTGTGGGGAAGACGGTGACA
TTGCAGGGCAACCTGGACCCCTGTGCCTTGTATGCATCTGAGGAGGAGAT
CGGGCAGTTGGTGAAGCAGATGCTGGATGACTTTGGACCACATCGCTACA
TTGCCAACCTGGGCCATGGGCTTTATCCTGACATGGACCCAGAACATGTG
GGCGCCTTTGTGGATGCTGTGCATAAACACTCACGTCTGCTTCGACAGAA
CTGA

Comprobamos que a0 €Stan 10S intrones.

1.3.10.3 Obtencion de un multifasta
Si marcamos esta opC|on obtenemos un fichero multifasta (un fasta para cada exon)

% One FASTA record per region (exon, intron, ete ) with |0 I extra b
| P

>hg18_refGene_NM_000374_0 range=chri1:45250525-45250544 5"pad=0 3"pad=0 strand=+ repeatMasking=none
ATGGAAGCGAATGGGTTGGG

>hg18_refGene_NM_000374_1 range=chrl1:45251166-45251278 5"pad=0 3"pad=0 strand=+ repeatMasking=none
ACCTCAGGGTTTTCCGGAGCTGAAGAATGACACATTCCTGCGAGCAGCCT
GGGGAGAGGAAACAGACTACACTCCCGTTTGGTGCATGCGCCAGGCAGGC

07.02.09 31de76
TamaritAgustiRamon_genomica_PEC1



Ramén Tamarit. PEC1. Gendémica Computacional

CGTTACTTACCAG

>hg1l8_refGene_NM_000374_2 range=chrl:45251395-45251474 5"pad=0 3"pad=0 strand=+ repeatMasking=none
AGTTTAGGGAAACCCGGGCTGCCCAGGACTTTTTCAGCACGTGTCGCTCT

CCTGAGGCCTGCTGTGAACTGACTCTGCAG

>hgl1l8_ refGene NM_000374_3 range=chrl:45251551-45251613 5"pad=0 3"pad=0 strand=+ repeatMasking=none
CCACTGCGTCGCTTCCCTCTGGATGCTGCCATCATTTTCTCCGACATCCT

TGTTGTACCCCAG

>hg18_refGene_NM_000374_4 range=chrl1:45251853-45252050 5"pad=0 3"pad=0 strand=+ repeatMasking=none
GCACTGGGCATGGAGGTGACCATGGTACCTGGCAAAGGACCCAGCTTCCC
AGAGCCATTAAGAGAAGAGCAGGACCTAGAACGCCTACGGGATCCAGAAG
TGGTAGCCTCTGAGCTAGGCTATGTGTTCCAAGCCATCACCCTTACCCGA
CAACGACTGGCTGGACGTGTGCCGCTGATTGGCTTTGCTGGTGCCCCA

>hgl1l8_refGene NM_000374_5 range=chrl:45252168-45252329 5"pad=0 3"pad=0 strand=+ repeatMasking=none
TGGACCCTGATGACATACATGGTTGAGGGTGGTGGCTCAAGCACCATGGC
TCAGGCCAAGCGCTGGCTCTATCAGAGACCTCAGGCTAGTCACCAGCTGC
TTCGCATCCTCACTGATGCTCTGGTCCCATATCTGGTAGGACAAGTGGTG

GCTGGTGCCCAG

>hgl18_refGene NM_000374_6 range=chrl:45252698-45252835 5"pad=0 3"pad=0 strand=+ repeatMasking=none
GCATTGCAGCTGTTTGAGTCCCATGCAGGGCATCTTGGCCCACAGCTCTT
CAACAAGTTTGCACTGCCTTACATCCGTGATGTGGCCAAGCAAGTGAAGG

CCAGGTTGCGGGAGGCAGGCCTGGCACCAGTGCCCATG

>hgl18_refGene_NM_000374_7 range=chrl:45252995-45253095 5"pad=0 3"pad=0 strand=+ repeatMasking=none
ATCATCTTTGCTAAGGATGGGCATTTTGCCCTGGAGGAGCTGGCCCAAGC
TGGCTATGAGGTGGTTGGGCTTGACTGGACAGTGGCCCCAAAGAAAGCCC

G

>hgl18_refGene NM_000374_8 range=chrl:45253199-45253265 5"pad=0 3"pad=0 strand=+ repeatMasking=none
GGAGTGTGTGGGGAAGACGGTGACATTGCAGGGCAACCTGGACCCCTGTG

CCTTGTATGCATCTGAG

>hgl8_refGene NM_000374_9 range=chrl:45253596-45253757 5"pad=0 3"pad=0 strand=+ repeatMasking=none
GAGGAGATCGGGCAGTTGGTGAAGCAGATGCTGGATGACTTTGGACCACA
TCGCTACATTGCCAACCTGGGCCATGGGCTTTATCCTGACATGGACCCAG
AACATGTGGGCGCCTTTGTGGATGCTGTGCATAAACACTCACGTCTGCTT

CGACAGAACTGA

Si elegimos “genomic sequence” lo que obtenemos es o mismo (aungue se nos advierte que puede no coincidir):

Links to sequence:

* Predicted Protein

« mBNA Sequence may be different from the genomic sequence.

» Genomic Sequence from Tssembly

View table schema

>hg18_refGene_NM_000374_0 range=chrl1:45250525-45250544 5"pad=0 3"pad=0 strand=+ repeatMasking=none
ATGGAAGCGAATGGGTTGGG

>hg1l8_refGene NM_000374_1 range=chrl:45251166-45251278 5"pad=0 3"pad=0 strand=+ repeatMasking=none
ACCTCAGGGTTTTCCGGAGCTGAAGAATGACACATTCCTGCGAGCAGCCT
GGGGAGAGGAAACAGACTACACTCCCGTTTGGTGCATGCGCCAGGCAGGC

CGTTACTTACCAG

>hg18_refGene_NM_000374_2 range=chrl1:45251395-45251474 5"pad=0 3"pad=0 strand=+ repeatMasking=none
AGTTTAGGGAAACCCGGGCTGCCCAGGACTTTTTCAGCACGTGTCGCTCT

CCTGAGGCCTGCTGTGAACTGACTCTGCAG

>hgl1l8_refGene NM_000374_3 range=chrl:45251551-45251613 5"pad=0 3"pad=0 strand=+ repeatMasking=none
CCACTGCGTCGCTTCCCTCTGGATGCTGCCATCATTTTCTCCGACATCCT

TGTTGTACCCCAG

>hg18_refGene_NM_000374_4 range=chrl1:45251853-45252050 5"pad=0 3"pad=0 strand=+ repeatMasking=none
GCACTGGGCATGGAGGTGACCATGGTACCTGGCAAAGGACCCAGCTTCCC
AGAGCCATTAAGAGAAGAGCAGGACCTAGAACGCCTACGGGATCCAGAAG
TGGTAGCCTCTGAGCTAGGCTATGTGTTCCAAGCCATCACCCTTACCCGA
CAACGACTGGCTGGACGTGTGCCGCTGATTGGCTTTGCTGGTGCCCCA

>hg18_ refGene_NM_000374_5 range=chrl:45252168-45252329 5"pad=0 3"pad=0 strand=+ repeatMasking=none
TGGACCCTGATGACATACATGGTTGAGGGTGGTGGCTCAAGCACCATGGC
TCAGGCCAAGCGCTGGCTCTATCAGAGACCTCAGGCTAGTCACCAGCTGC
TTCGCATCCTCACTGATGCTCTGGTCCCATATCTGGTAGGACAAGTGGTG

GCTGGTGCCCAG

>hgl1l8_refGene_NM_000374_6 range=chrl:45252698-45252835 5"pad=0 3"pad=0 strand=+ repeatMasking=none
GCATTGCAGCTGTTTGAGTCCCATGCAGGGCATCTTGGCCCACAGCTCTT
CAACAAGTTTGCACTGCCTTACATCCGTGATGTGGCCAAGCAAGTGAAGG

CCAGGTTGCGGGAGGCAGGCCTGGCACCAGTGCCCATG

>hgl1l8_refGene_NM_000374_7 range=chrl:45252995-45253095 5"pad=0 3"pad=0 strand=+ repeatMasking=none
ATCATCTTTGCTAAGGATGGGCATTTTGCCCTGGAGGAGCTGGCCCAAGC
TGGCTATGAGGTGGTTGGGCTTGACTGGACAGTGGCCCCAAAGAAAGCCC

G

>hg18_refGene_NM_000374_8 range=chrl1:45253199-45253265 5"pad=0 3"pad=0 strand=+ repeatMasking=none
GGAGTGTGTGGGGAAGACGGTGACATTGCAGGGCAACCTGGACCCCTGTG

CCTTGTATGCATCTGAG

>hg18_refGene NM_000374_9 range=chrl:45253596-45253757 5"pad=0 3"pad=0 strand=+ repeatMasking=none
GAGGAGATCGGGCAGTTGGTGAAGCAGATGCTGGATGACTTTGGACCACA
TCGCTACATTGCCAACCTGGGCCATGGGCTTTATCCTGACATGGACCCAG
AACATGTGGGCGCCTTTGTGGATGCTGTGCATAAACACTCACGTCTGCTT

CGACAGAACTGA
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1.3.11 Repetidlo con el primer intrén.

Si lo que queremos es obtener el primer intron. Hay que seleccionar

[T 5 UTR Exons
[ CDS Exons
™ 3 UTR Exons
¥ Introns

™ Downstream by I-I goo bases

" One FASTA record per gene.
& One FASTA record pet region (exof, i

ID extra downstream (37

I Split UTR and CDS parts of an exon
Mote: if a feature is close to the beginning

4 44 4 4 -
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Y asi obtenemos un multifasta con los intrones (lo cortamos y pegamos). Sefialado en amarillo

>hg18_refGene_NM_000374_0 range=chrl:45250545-45251165 5"pad=0 3"pad=0 strand=+ repeatMasking=none

gtgagttctccagagcacgcggtgtggctagccgggcttctaatttgagt
cttccaactcaggactctatccctctactcccctttccccaccctggaga
cctcccaacctgaactccgttagctgggatcctgaatcctaaaaccatgg
atttttgagatgttcatcccagggccttaattcaagggatgcctcaggat
ttccaaccaggatctctattctgggaccatcaactctgatccctctttat
cccccagcectgggtatttctcagcccctgaaccagcccagtgacattccc
gtttctgaggctcactagttcgaagacccccaaactatccttagtgggcec
ttcattccctccccccagtccctectggttgecttcgagecttggaagagtag
agactaagtggagggaagaggccccagggcgggcccttctggagtttgtg
caccacctgataggcagagaggaggcggaacgggcggaaagccagggttt
gggagctggcctggaggaggtagatagcggtcctggactgaatcggectt
atgaacccgcgctttccccagcctccagcgtagcatactgacacctaccc
ccacccccacctgatcgccag

>hg18_refGene_NM_000374_1 range=chrl:45251279-45251394
gtaagagtcagggtctggaaatctagataaaactccggagggagaaaagt
tttcgaggggcaggggagggctctggagggcctcaaggctgagecctgte
ttccctctgtatgcag

>hg18_refGene_NM_000374_2 range=chrl:45251475-45251550
gtgaggggtccacaaaagagggaaagatttatgccttcagtctgccacct
agcaacctgtctcctgtttcctacag

>hg18_refGene_NM_000374_3 range=chrl1:45251614-45251852
gtacccactcaaacctgatcctagaatataatccaaggacgccttgaaaa
tccttctatcagtccagtcaaggtttacaataagcacttatcctaactgg
atcgagggaaaaactaaggttgaaagaaatggagtttggcagagttttat
tctccttttccttcctecctggaatgagctgaacagaacctttcecctectgg
attccattttgggaacccagatgttttctccccctccag
>hg18_refGene_NM_000374_4 range=chrl:45252051-45252167
gtaatgtgggacagggcagggactcggggcgcggggagatcactctggaa
ggtctggggtagacaaaaggaagggtcagtctggcttctgtgacaccatc
tttctatccttctctag

>hg18_refGene_NM_000374_5 range=chrl:45252330-45252697
gtgagtcctgagagagagagaaataggctgggatttggtctgtaaggacc
agaagcaagagtgtcctaaacctgagagggcaggggtcttaatgccaggg
atgaaagaaccttggcctccagtgatctagcggagcagccaagcccatcc
tgacactgacagtggggcttaatgctctaagtattcagacaccaaagtta
gtgctgggatctgaggaaagtaaatttttttttttttaattactgggttt
ttagggtcaggcagtatcagggattgaagtcatttggggaaaattgaggt
ggattttgtatgtgggggaaacttcctctttgtgtgttacatatttttct
tcaccataccctaactag

>hg18_refGene_NM_000374_6 range=chrl:45252836-45252994
gtgaggattgggatgggttgagtgaaggtggtcctgtggagctttcagge
taagtcctgcatggactggagtgaccactggagggcagcagaagtacagt
caagaaagattagtggttgtagcaaggccctctgtagcctgagatctgct
tttttctag

>hg18_refGene_NM_000374_7 range=chrl:45253096-45253198
gtaagccatggaagggtgaggccttgaggttgaggtgggggtgttggctg
ggggagctgccatgtatgcagttaccagaacgtggcgctggectttgectte

cag

>hg18_refGene_NM_000374_8 range=chril:45253266-45253595
gtaacagccagggcccctctgtgtgtctgttactgtgcactcctgtgget
gtggctgtattattctgtgtgcacttgtttttaatgtctgtctgtecttt
tcttctactctgtacaacataagccctagaaagaccggactttttgttge
tgttgttcatttgtgtttatgcttcatgcctgggtccatactagggatct
gataaattttattgaatgactgaataacactgagtagaagcatgcctaca
tatgcgtttgtcactagtatatatagggaggacaaaggcttgctggtcct
cctgtagccagtgccctgttggtcccccag

5"pad=0

5"pad=0

5%"pad=0

5"pad=0

5"pad=0

5" pad=0

5%"pad=0

5%pad=0

3"pad=0

3"pad=0

3" pad=0

3"pad=0

3"pad=0

3"pad=0

3" pad=0

3" pad=0

strand=+

strand=+

strand=+

strand=+

strand=+

strand=+

strand=+

strand=+

repeatMasking=none

repeatMasking=none

repeatMasking=none

repeatMasking=none

repeatMasking=none

repeatMasking=none

repeatMasking=none

repeatMasking=none

Si el fichero es muy grande con muchos intrones y exones entonces hay que localizar sus coordenadas y usar el TABLE

BROWNSER

Nuestro filtro seria range=chr1:45250545-45251165
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1.3.12 Explorad el bloque de opciones Genes and Gene prediction Tracks. Activad todos los programas de prediccion de exones
(genes). Analizad si las predicciones coinciden con las anotaciones reales (pista REFSEQ Genes).

Genes and Gene Prediction Tracks

UCSC Genes 01d UCSC Genes Alt Events CCDS RefSeq Genes Dther RefSe
Ipack 'I Ihide 'I Ihide 'I Ihide v| Ipack 'I hide -
MGC Genes OFFeome Clones Transhiap... Vegza Genes Ensembl Genes Aceliew Genes
Ipack 'I Ihide 'I Ihide 'I Ipack v| Ipack v| Ipack vl
SIE Genes N-SCAN CONTRAST SGP Genes Geneid Genes Genscan Genes

hide - Ipack 'I pack - Ipack v| Ipack v| Ipack vl

voFold

Exoniphy Augustus BNA Genes ACEScan E sno/miBNA
I hide 'I I pack 'I hide ~r pack - pack - I hide vl
Pos Sel Genes

Ihide 'l

!
!

=) chrt: L 45251008 45252008] 452535000] 45254800]
GC Fercent in S-Base MWindows
J cc Fercert IIITTVMIE |00 000 0000 0000 NN T 0O AR 11 MO EUT0 OO T 0% A | g 0 e e
Refseq Genes
HECTDS SMM_ 8246 62 ZSWIFGE /HNM_B28353
J UROD MM 888574 ---o—o—o—:o—o—i—o—o—o—t .—o-.—o—o—o---o—-o—o—o—o—o—o---o—c-.-t-.o—o—o—o—o—-—
Yeaga AMnotations
w25 Frotein Genes m ) e - 1 1 1 1 ’1 1 _| -
JUEga Fseudogsnas
Ensemb | Gehe Predict/ions %3
_] Ensemb 1 Genes m —1-— . B —8-8 -
Swiss Hi dinfgrmatics Genp Frediclhipng|firom MRNA and ESTs [ 3
J SIE Genes m o (il o (N e (N s (N e o ! [ e [ |
N=-SCAN Gene Fradictjions
N-SCAN - - = e O e |
M-ZCAM PASA-EST m =l -— - . I — B - e e -
H Gereid Gene| Fredictions >
J chri_785.1 rmmmm—————— - - ---- - R - - ===
<H Gengcam Gene Predictions %3
B wr_esesr7.sss BN . - -
H Exoniphd | HumBr sMaduse /Rat /009 (5>
J Exoniphy | [
1 ACEScan alter tiveE conservec—Human-mMowgse exof predictionE

Mouse (July 2887./mmay Chained Alignments
chr4 - 1823986k |

En la figura se puede apreciar que ninguno de los probados ofrece un 100% de fiabilidad. (solo he mostrado la
imagen de unos cuantos, sino uno se pierde con tantas cajas... jyo al menos!.)

En el caso de Geneid vemos que faltan 3 exones??.
Si ejecutamos geneid con una secuencia de UROD obtenemos:

Internal 1710 1860 -0.11  + 0 gi|1322018]|gb|U30787.1|HSU30787 1
Internal 1976 2055 0.24 + 2 gi|1322018|gb|U30787.1|HSU30787 1
Internal 2132 2194 0.44  + 0 gi]1322018|gb|U30787.1|HSU30787 1
Internal 2434 2682 4.66 + 0 gi|1322018|gb|U30787.1|HSU30787 1
Internal 2749 2910 3.19 + 0 gi|1322018]|gb|U30787.1|HSU30787 1
Internal 3279 3416 0.97 + 0 gi|1322018|gb|U30787.1|HSU30787 1
Internal 3576 3676 3.23  + 0 gi|1322018|gb|U30787.1|HSU30787 1
Internal 3780 3846 -0.96  + 1 gi|1322018|gb|U30787.1|HSU30787 1
Terminal 4179 4340 4.55 4 0 gi|1322018]|gb|U30787.1|HSU30787 1

Exactamente nueve exones .... ¢ Diferente version?

En el resto estan sefialados en amarillo sobre la imagen las predicciones que no coinciden con los genes reales. Hay
gue hacer notar que algunos de los programas de prediccion ofrecen varias predicciones y otros se basan en una
combinacién de predicciones ab-initio y busqueda de homologos. Parece que la predicion més acertada es de
Genscan.
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1.3.13 Explorad las opciones en Comparative genomics. Activad la opciéon Fugu chain y explicad informalmente qué contiene esta

pista y cdmo se obtiene.

El menu de visualizacion, activamos Fugu Chain, Fugu Net y marcamos conservation a Full

-] et e
Conservation Basewise Conserv. Most Conserved 17-Wav Con: 17-Way Most Cons ~ Cons Indels MmCf
full i Ih\de 52 hide - hide 'i hide ~ hide -

S uratus Chain =~ 5 uratus Net Lancelet Chain Lancelet Net Lamprey Chain Lamprey Net

hide  ~ Ih\de = hide = hide 'I hide  ~ hide =

Medaka Chain Medaka Net Stickleback Chain Stickleback Net Fugzu Chain Fugu Net
hide = Imds = hide ~x hide 'I dense ¥ full 2
Tetraodon Chain Tetraodon Net Tetraodon Ecores Zebrafish Chain Zebrafish Net X tropicalis Chain
hide = Ih\de 52 hide - hide 'I hide = hide -
X_tropicatis Net Zebra finch Chain Zebra finch Net Chicken Chain Chicken Net Lizard Chain
hide  ~ Ih\de = hide = hide 'I hide  ~ hide =
Lizard Net Platvpus Chain Platypus Net ossum Chain gssum Net Dog Chain
hide = Ih\ds = hide = hide = hide ~ hide -
Dog Net Cat Chain Cat Net Horse Chain Horse Net Cow Chain
hide = Ih\de i hide > hide 'I hide = hide =
Cow Net Guinea Piz Chain Guinea Pig Net Bat Chain Rat Net Mouse Chain
hide - Ih\de = hide = hide 'I hide ~ hide ~
Mouse Net Marmoset Chain Marmoset Net Bhesus Chain Rhesus Net Orangutan Chan
hide = Ih\de 52 hide - hide - hide = hide -
Orangutan Net Chimp Chain Chimp Net
hide  ~ Ih\de = hide =
7 = -
Basicamente hay tres bloques de opciones:
o Restmenes de agrupaciones de distintas organismos modelo

Vertebrate Multiz Alignment & PhastCons Conservation (28 Species)

This track shows multiple alignments of 28 vertebrate species and two measures of
evolutionary conservation -- conservation across all 28 species and an alternative
measurement restricted to the placental mammal subset (17 species plus human) of the
alignment. These two measurements produce the same results in regions where only
mammals appear in the alignment. For other regions, the non-mammalian species can
either boost the scores (if conserved) or decrease them (if non-conserved). The
mammalian conservation helps to identify sequences that are under different
evolutionary pressures in mammalian and non-mammalian vertebrates.

Basewise Conservation by PhyloP for 28-Species Multiz Align.

This track shows measures of evolutionary conservation generated using the phyloP
(Phylogenetic P-Values) program from the PHAST package. Two measurements are
provided: conservation across 28 species, and an alternative measurement restricted to
the placental mammal subset (17 species plus human) of the multiple alignment.

PhastCons Conserved Elements, 28-way Vertebrate Multiz Alignment

This track shows predictions of conserved elements produced by the phastCons
program based on a whole-genome alignment of vertebrates, and for the placental
mammal subset of species in the alignment. They are based on a phylogenetic hidden
Markov model (phylo-HMM), a type of probabilistic model that describes both the
process of DNA substitution at each site in a genome and the way this process changes
from one site to the next.

17-Way Cons Track Settings - Vertebrate Multiz Alignment & Conservation (17
Species)

This track shows a measure of evolutionary conservation in 17 vertebrates, including
mammalian, amphibian, bird, and fish species, based on a phylogenetic hidden Markov
model, phastCons (Siepel et al., 2005). Multiz alignments of the following assemblies
were used to generate this track:

Home Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help

Conservation Track Settings

Vertebrate Multiz Alignment & PhastCons Conservation (28 Species)

Display mode: | full ~| Submit
Conservation: [~/ Placental Mammal ¥ Vertebrate human
chimp
i . [#][=][Defaults rhesus
Species selection: | = 1|~ [[ZF9UA] bushbaby
mTe] treeshrew
Primate [* 1= rat
[~ chimp W thesus [~ bushbaby mouse
quineapig
—r— rabbit
Placental Mammal [ * | = shrew
[ treeShrew W mouse [ rat ™ guineaPig [ rabbit :Edgehog
o
[Mshrew [ hedgehozg M dog [ eat W horse catg
™ cow ¥ armadilo [ elephant [ tenrec horse
cow
on +1r=1 armadillo
ertebrate —— elephant
¥ opossum M platypus W lizard W chicken ¥ x tropicalis tenrec
[ zebrafish ¥ tetraodon W fugu W stickleback ¥ medaka opossum
platypus
Multiple alignment hase-level: ﬁ;‘;:e“
[} Display bases identical to reference as dots frog
¥ Display chains between alignments tetraodon
Codon Translation: — fsltli?:llj(leback
Default species to establish reading frame: | Ng medaka

' No codon translation zebrafish

¥ Use default species reading frames for translation
" Use reading frames for species if available, otherwise no translation

€ Use reading frames for species if available, otherwise use default species

Conservation graph:
Type of graph: |bar ¥

¥=0.0 line: OFF =

Track height: |40 pixels (range: 11 to 100)

Vertical viewing range: min: |0 max: |1 (range: 0 to 1)

Data view scaling: | use vertical viewing range setting j

Windowing functien: | M&an o

Smoothing window: | OFF 7] picls
Draw indicator line at y = |0 OFF =

Graph configuration help

View table schema

17-Way Most Cons Track Settings- -PhastCons Conserved Elements, 17-way Vertebrate Multiz Alignment

This track shows predictions of conserved elements produced by the phastCons program. PhastCons is part of the PHAST (PHylogenetic Analysis with Space/Time
models) package. The predictions are based on a phylogenetic hidden Markov model (phylo-HMM), a type of probabilistic model that describes both the process of DNA
substitution at each site in a genome and the way this process changes from one site to the next.

Cons Indels MmCf Track Settings- Indel-based Conservation for human hg18, mouse mm8 and dog canFam?2

This track displays regions showing evidence for conservation with respect to mutations involving sequence insertions and deletions (indels). These “indel-purified
sequences” (IPSs) were obtained by comparing the predictions of a neutral model of indel evolution with data obtained from human (hg18), mouse (mm8) and dog
(camFam2) alignments (Lunter et al., 2006) The evidence for conservation is statistical, and each region is annotated with a posterior probability. It may be interpreted as
the probability that the segment shows the paucity of indels by selection, rather than by random chance. Apart from the underlying alignment, these data are independent
of the conservation of the nucleotide sequence itself. Any inferred conservation of the sequence, e.g. as shown by phastCons, is therefore independent evidence for
selection. It may happen that sequence is conserved with respect to indel mutations without concomitant evidence of conservation of the nucleotide sequence. The

opposite may also happen.

o Visualizaciones de los alineamientos “Chain” para distintos organismos
o Visualizaciones de los alineamientos “net” para los mismos organismos que “Chain”
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1.3.13.1 Que son los alineamientos Chain y Net

http://genomewiki.ucsc.edu/index.php/Chains_Nets

Chains and nets are Jim Kent's brainchild, published here: [http://www.pnas.org/cgi/content/full/100/20/11484] They are generated from genomic local alignments computed by Blastz.
They used to be generated by a long manual process documented in some of our older makeDb/doc/*.txt files, but are now generated by the script
kent/src/hg/utils/automation/doBlastzChainNet.pl .

Here are some musings on the fine points of chains and nets -- these are from Angie's mental model of chains and nets and represent opinions which may be outdated or plain old incorrect.
The source code, and the results that we get by running these programs on real data, are the ultimate source of truth about chains and nets.

Chains in a nutshell:

a chain is a sequence of gapless aligned blocks, where there must be no overlaps of blocks' target or query coords within the chain. Within a chain, target and query coords are monotonically
non-decreasing. (i.e. always increasing or flat)

double-sided gaps are a new capability (blastz can't do that) that allow extremely long chains to be constructed.

not just orthologs, but paralogs too, can result in good chains. but that's useful!

chains should be symmetrical -- e.g. swap human-mouse -> mouse-human chains, and you should get approx. the same chains as if you chain swapped mouse-human blastz alignments.
However, Blastz's dynamic masking is asymmetrical, so in practice those results are not exactly symmetrical. Also, dynamic masking in conjunction with changed chunk sizes can cause
differences in results from one run to the next.

chained blastz alignments are not single-coverage in either target or query unless some subsequent filtering (like netting) is done.

chain tracks can contain massive pileups when a piece of the target aligns well to many places in the query. Common causes of this include insufficient masking of repeats and high-copy-
number genes (or paralogs).

And nets:

a net is a hierarchical collection of chains, with the highest-scoring non-overlapping chains on top, and their gaps filled in where possible by lower-scoring chains, for several levels. I think a
chain's gqName also helps to determine which level it lands in, i.e. it makes a difference whether a chain's gqName is the same as the top-level chain's gName or not, because the levels have
meanings associated with them -- see details page.

a net is single-coverage for target but not for query.

because it's single-coverage in the target, it's no longer symmetrical.

the netter has two outputs, one of which we usually ignore: the target-centric net in query coordinates. The reciprocal best process uses that output: the query-referenced (but target-centric /
target single-cov) net is turned back into component chains, and then those are netted to get single coverage in the query too; the two outputs of that netting are reciprocal-best in query and
target coords. Reciprocal-best nets are symmetrical again.

nets do a good job of filtering out massive pileups by collapsing them down to (usually) a single level.

"LiftOver chains" are actually chains extracted from nets, or chains filtered by the netting process. Same-species liftOver chains use blat -fastMap as the alignment method, and are generated
by kent/src/hg/utils/automation/doSameSpeciesLiftOver.pl, based on a series of scripts that Kate wrote in kent/src/hg/makeDb/makeLoChain/. Cross-species liftOver chains are generated by
doBlastzChainNet.pl.

Navigation: back to Implementation_Notes

Retrieved from "http://genomewiki.ucsc.edu/index.php/Chains_Nets"

La pista chain muestra cajas separadas o unidas por simples o dobles lineas. Las cajas encuadran las regiones alineadas. Las
lineas simples indican huecos que son principalmente debido a una delecién o una insercién en la cadena. Las lineas dobles
representan huecos mas complejos posiblemente resultado de inversiones, solapamiento, deleciones, 0 mutaciones acumuladas,
0 una parte del genoma no secuenciada en una de los genomas comparados.
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Desde el detalla del alineamiento, podemos abrir otro brownser al organismo comparado.
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Home Genomes Genome Browser Blat Tables Gene Sorter PC

Fugu (Oct. 2004/fr2) Chained Alignments (1168)

Human position: chrl:43251152-43326095 size: 73843

Strand: +

Fugu position: chtlUn:181308351-1818298431 size: 21081

Chain ID: 1168

Score: 197736 Approximate Score within browser window: 49913

Fields above refer to entire chain or gap, not just the part inside the window.

Lewreraits ofpasts_of chain within browser window.
Open Fuzu browser at

osition corresponding to the part of chain that is in this windaow.

View table sche

3o to Fuzu Chain track controls

Data last updated: 2007-01-24
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Home Genomes Blat Tables PCR DNA Convert PDFIPS Session Help

UCSC Genome Browser on Fugu Oct. 2004 Assembly
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1.3.13.2 Quien es el Fugu?. Afable pececillo

About the Fugn Oct. 2004 (fr2) assembly (sequences)

The Takifugu rubripes v4.0 (Oct. 2004) whole genome shotgun assembly was provided by the US
DOE Joint Genome Institute (JGI) as part of the International Fugu Genome Consortium, led by JGI
and the Singapore Institute of Molecular and Cell Biology (IMCB).

Sample position queries

A genome position can be specified by the accession number of a sequenced genomic region, an
mBNA or EST, a chromosomal coordinate range, or keywords from the GenBank description of an

mBENA. The following list shows examples of valid position queries for the Fugu genome. See the Takifigu Rubripes
User's Guide for more information. DPhaoto courtesy of (Byr=ppa Venlatesh. all rishts reserved )
Remezt: Gename RBrowzer Resnonze:
Blat Tables Gene Sorter PCR DNA Convert Ensembl NCEI PDFIPS

UCSC Genome Browser on Human Mar. 2006 Assembly
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1.3.13.3 Alineamiento Fugu Chain

La pista chain muestra cajas separadas o unidas por simples o dobles lineas. Las cajas encuadran las regiones alineadas. Las
lineas simples indican huecos que son principalmente debido a una delecion o una insercion en la cadena. Las lineas dobles
representan huecos mas complejos posiblemente resultado de inversiones, solapamiento, deleciones, o0 mutaciones acumuladas,
0 una parte del genoma no secuenciada en una de los genomas comparados. En nuestro caso parece indicar que es un resultado
evolutivo complejo
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Navegando entre las opciones podemos visualizar el alineamiento.

Alignment
of
Fugu.chrUn

1.3.13.4 Al

Alignment
of
Fugu.chrUn

Fugu.chilUn
Human.chrl
blockl

Alignment of Fugu.chrUn and chr1:45251152-45253735

Click on links in the frame to the left to navigate through the aliznment. Matching bases are colored blue and

capitalized. Light blue bases mark the boundaries of gaps in either sequence.

Fuguw.chrlUn

CAttTocICt
GCacGaGGRG
cTgCCRGGTA
tttttaacat
aacccTAGRG
aGRGECgTGC
JCCagccacse
tattccatoo
actgaagtca
cagggtaaca
gctgogotgt
ctcatgacgl
CTICICLGAC
atatgagcta
ttCCICAGGC
AGCCcTTIgRa
AGCTgGatTh
CtCTchTaGk
LeioGgCeGa
CIGATGtCcT
CIgTicCgtc
CagTATCIGe
tacccacaga
tctgcagagt
gacacagagt
gctgtgttga
agaatctgct
ttcttcttoa
ttttcagtge

CCAGgCCcal
AGGRCACTGR
“tgcgaccgt
gcttocttoa
ITTcGoalglh
IGcGRQCTCR
agtgtataca
tCotochotgt
gtttaactgg
gcagccggta
gatgcagatg
ttIGITICaC
AICCIgGIIa
aaggtttaaa
cCIGGGLAIG
gGAgcctgla
cGIcTICaRn
CITcagIGGa
GGTgctalic
ACATGaTIGR
acCCTgRaGC
TcGGELCagBT
tgcagcacag
attattagca
taagcaggac
ttgtggcagy
tgaagcagca
ttagggtttyg
ctctcaggge

GGaTTIcCCt
gcitgtcolCC
gtgaccccocg
gtcgttatca
CCaGaGaaGg
CICIGCAGGT
ggtgaggtca
goccttcattc
gcggtgatga
agaatacagt
tgaacagatg
cgCRGCCLCT
TcCCECAGGT
gatatttaaa
sAtElccagh
GACCTIgchgC
GCCRICACLC
GCaCCgGICRA
gcaggaGeTr
aGGTGETGGEC
ghAGcoCACatls
GEcaGCIGEa
ttatgggcca
ttcagattta
tggttttgte
tagtgcacgt
agaagacctyg
gggaagcaga
tgtttttttt

ineamiento Fugu Net

CAGCTcotch
GTgTGGIGE

CLtotattct
ggaaatcaca
aCgGGALTTc
atcactctgc
aaattaggaa
tgggacattt
caccttttca
cgaagctccc
tgttgagacc
GaGaltaIlt
rggctggotg
gatgagacga
IGGIggCath
agCIglaGGe
TgACCCGgCR
GaGRCgttGe
CITtTcTtel
TCckaCiltc
CIGCTgaaghk
GCtCAGGTch
tcaatcacac
gcacatgtag
cttagggttyg
tgaaaazaac
agcagcctga
atgcccattt
aacttctgtt

ATGRtACOIT
IGaGaChaGl
cctoctgtaga
cattattaat
ITtgaliCs

ctttcagtoc
tgaccttcoc
ccctaaaaat
gtgggasaca
tggtgtcaca
tgtoctttget
CCctTcGRIG
ctcggagttt
gcctgttgat
QRRRGGLCCC
caahGthAGac
caagalatag
aCaaGtttia
gCCTCEcICT
attlcalGE0
TgCTaRCgGh
Fgacaccctg
ctgtgccctyg
cagcagcaca
agtcttcctt
gtgcacgcca
gctgctgatt
tctttotgte
tattcatagt

CCTGCGAGCR
AGGaCGCcTAC
BECLCLLLLL
gttcaatatc
GeCGCICeCC
CCagacagtt
ttgataaggda
tccoagtcac
catttctgtt
ctgttgcacyg
ccgoocggtgt
CIGCtRICAT
ttgatatgta
cIGTccgCIC
2caTTtelCgl
GIgtCiCamalk
FEcaaaGIcl
ATatgTgaGh
gCAGTGGACT
CRAGCGLTIGE
IGtgaTcklg
ttcatcacat
tcacagctag
ttacagctaa
cagctgattc
caatcagcac
ttgttttttc
cagtggtttyg
a@atatcagyg

181808410
181808470
181808530
181808530
181808650
181808710
181808770
181808830
181808830
181808950
181809010
181809070
181809130
181809130
181809250
181809310
181809370
181809430
181809430
181809550
181809610
181809670
181809730
181809730
181809850
181809910
1818095970
181810030
181810080

Alignment of Fugu.chrUn and chr1:45251152-45253735

Click on links in the frame to the left to navigate through the alignment. Matching bases are colored blue and

capitalized. Lizht blue bases mark the boundaries of gaps in either sequence.

Fugu.chrlUn

CAttTecICt
GLacGaGEaG
cTgCCAGGTA
tttttaacat
aacccTAGAG
aGAGGCgTGC
gccagccace
tattccatce
actgaagtca
cagggtaaca
gctgegetgt
ctcatgacgl
cTTCICtGRAC
atatgagcta
ttCCTCAGGC
AGCCcTIgha
AGCTgGatTh
CtCTchTaGht
LeleGgCeGa
CIGRATGtCeT
CTgTieclgte
CagTRTICIGe
tacccacaga
tctgcagagt
gacacagagt
gctgtgttga
agaatctgct
ttcttcttca
ttttcagtgc

CCRGgCCcalk
AGGRCACLGR
“tgcgaccgt
gctteocttea
TTTcGealkgh
TGcGRAgCTch
agtgtataca
tctoctotgt
gtttaactgg
gcagccggta
gatgcagatg
ttTGITTICaC
ATCCIgGTIa
aaggtttaza
cCTGGGLATG
gGhgcctgla
cGIcTTCaRn
CITcagIGta
GGIgctallc

CATGaTIGR
acCCTghaGl
TcGGLCRaGT
tgcagcacag
attattagca
taagcaggac
trgtggcagy
tgaagcagca
ttagggtttg
ctctcagggt

GGaTITcCC

gchtgtcCCC
gtgacccccg
gtcgttatca
CCaGaGaalbg
CTCTGCAGGT
ggtgaggtca
gcctteatte
gcggtgatga
agaatacagt
tgaacagatg
cgCRGCCECT
TcCCECAGE

gatatttaaa
alktETccagh
GACCTgckgl
GCCRTCACEC
GCaCCgGICA
gcaggaGEIc
aGGTGGETIGEL
ghGeCRCatlc
GGeaGCTGGa
ttatgggcca
ttcagattta
tggttttgte
tagtgcacgt
agaagacctg
Jggaagcaga
tgtttttttt

GCTcctck
GIgIGGTGC]
cttctattct
ggaaatcaca
aCgGGAtTTc
atcactctgc
asattaggaa
tgggacattt
caccttttca
cgaagctcce
tgttgagacc
GaGaCGaTTt
Lggctggety
gatgagacga
TIGGTggCaGt
agCTglatGe
TgACCCGgCR
GaGRCgttGe
CITtIeTtcelC
TCcRaCACte
CIGCTgaagh
GCtCAGGTch
tcaatcacac
gcacetgtag
cttagggttg
e LT ELEET-1od
agcagcctga
atgcccattt
aacttctgtt

ATGAtACQTIT
IGaGaChiaGC
cctoctgtaga
cattattaat
TTtgaCLCG

ctttcagtcc
tgaccttccoc
ccctaaaaat
gtgggaaaca
tggtgtcaca
tgtctttget
CCetTceGATG
ctcggagttt
gcctgttgat
gARAGGLCCC
caaAGtAGac
caagaTatag
aCaabtttia
gCCICteICT
attCeoalAGL0
TgCTakCgGh
Ggacacecctg
ctgtgccctg
cagcaJcaca
agtcttoott
gtgcecgcca
gctgctgatt
tctttotgto
tattcatagt

CCTGCGRGC]

AGGaCGcTAC
BECLCLLLLE
gttcaatatc
GcCGCTCeCl
ccagacagtt
ttgataagga
tcccagtcac
catttctgtt
ctgttgcacg
cegooggtgt
CIGCtATCAT
ttgatatgta
cIGTeegCIC
LeaTTelCal
GIgtCCaaalz
GGeaaaGIGl
LATatgTgaGs
gcAGTGGACT
CRAGCGLTGE
IGtgaTceRlg
ttcatcacat
tCECRJCLAT
ttacagctas
cagctgattc
cEALCAJCAC
ttgttttttc
cagtggtttg
aEELECCATT
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1.3.14 Buscad la opcidn para visualizar las anotaciones disponibles del gen UROD en otras especies.

UCSC Genes Old UCSC Genes
hide h I hide 'I
MGC Genes OBEFeome Clones
hide h I hide "I
SIE Genes N-8CAN
hide - I hide "I
Exoniphy Augustus
hide b I hide 'I

Pos Sel Genes

I hide "I

Marcar esta opcion a
Full para ver genes de

ofras especies
Genes and Gene Prediction Tracks

Alt Events CCDS RefSeg Genes Other BefS
hide h Ihide 'I IfLIII 'I Ifull 'i
Tranzhap . Veza Genes Enszembl Genes AceView Genies
I hide "I I hide 'I I hide 'l I hide "I
CONTRAST SGP Genes Geneid Genes Genscan Genes
|hide *'I Ihide vl Idense vl Ihide vl
EMNA Genes ACEScan EvoFold sno/miBMNA
Ihide 'I Ihide 'I Ipacl-c 'l Ihide 'I

Si existen otras anotaciones en refSeq se muestran
UCSC Genome Browser on Human Mar. 2006 Assembly

St :c{l -:-:l =.:| >|>> | >>>|Zoom]-n 1_5x| 3x | 1{}x| base |zoomout 1.5x| 3x | 1{]x|

position/search I chr1:45,250,200-45,254,100

chrl (pE4.1 [0 B

chir11| 45258588] 45251

1p34.1

GC Fercent IL}IQIIIIIIIIIIIIIIIIIII T

UROD MM _ & & 6574

Bos HECTDS 4%—(—(«

Fongo UROD
Rattus Urod

ovis urod

Mus Urod

HENOPpUS MGCSIASS
HENOpUS MGCS29E8
Henopus urod
Danio urod

S5 Tmo doup

bya AGOS_AGLZ18C

Geteid Genes

| L [ [y

chrl, 987

jump | clear |size3_901 bp. ure |
(W] q12 Ml [ |

config
[ O W

Genes de ofras |, B;?%Sse?_%?:lm ized

especies Le3d

45252500 45255608] 452555 88]

by FIEH Mapping Clones
1

[ulN}=3

Geneid Gene Fredictions

EvoFold Fredictions of RMA Secondard Structure
Gene Boundaries as Defined by RMA and Spliced EST Clusters

45254608

GC Fercent in S-EBase MWind
WRARAAY (TCT T TR T TR YT R (T R T T AT [ (T R
EefZeq Cenes £

; Hon=Human RefIeq Genes

W
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1.3.15 Finalmente, debéis intentar reproducir exactamente la figura que se incluye en este enunciado. Enumerad una por una
cada opcidn/pista activada y qué significado tiene.

Para reproducir mas o menos la imagen hay que:
1.- Poner la posicion en el cromosoma 1 entre 45251000 y 452535000, que corresponde a chrl:45,250,500-45,254,000

position/search |chr1:45,250,500-45,254.000 jump | clear |size 3,501 bp.

2.- Mostrar la banda de contenido porcentual de CG (CG percent)
GC Percent

Idense vI

3.- Mostar los genes RefSeq.

4.- Mostar los other Refseq. (entradas de otros organismos registradas en refSeq)

Befieq Genes Other BefSe
[dense =] |'i

L 44 A T ~

5.- Mostrar los human mRNAs del genbank. Muestra las entradas de RNA mensajeros del genbank

Human mBEMN A=
Iﬁ.||| *I
Luééarﬁé_éer clic sobre el borde y filtar por los UROD (eso parece en el la imagen)

Human mRNAs Track Settings
Human mRNAs from GenBank
Display mode: [pack ¥ S“bmill lndlﬂ?gl‘g s

Filter: " red " green © blue 7 exel ombination Logis
accession: authl il

cell: feyword: zene: product:
| | |Urcd

description:

tissue

Color track by codons or bases: I nonsynonymous mRNA codons ﬂ
Help on mENA coloring

Alignment Gap/Insertion Display Options
[V Draw double horizontal lines when both genome and query have an insertion
[¥ Draw a vertical blue line for an insertion at the beginning or end of the query, orange for insertion in the middle of the query

[V Draw a vertical green line where query has a polyA tail insertion
Help on ali ap insertion display options

View tahle schema

6.- Conservation a FULL. Para mostrar los graficos para cada especie.
Conservation

[l ]

Pulsamos en el borde izquierdo y deseleccionamos los que no estan en la imagen :
(dejamos estos)

Vertebrate | * ||~ |
M=
tropicalis
™ zebrafish I tetraodon [ fugu [ stickleback [ medaka

™ opossum I platypus [ lizard W chicken

7.- SNPs 128 (cambiamos esta por defecto 129)
SNPs (120) SNPs (128)

Ihide 'I Idense 'I

http://es.wikipedia.org/wiki/Polimorfismo de nucle%C3%B3tido simple

Los SNP en la wiki:

SNP (Single Nucleotide Polymorphism, pronunciado esnip) es una variacion en la secuencia de ADN que afecta a una sola base (adenina (A), timina (T), citosina (C) o guanina (G)) de un a
secuencia del genoma. Sin embargo, algunos autores consideran que cambios de unos pocos nucleotidos, como también pequefias inserciones y deleciones pueden ser consideradas como SNP,
donde el término Polimorfismo de nucledtido simple es mas adecuado.[1] Una de estas variaciones debe darse al menos en un 1% de la poblacién para ser considerada como un SNP.

Los SNP son de gran utilidad para la investigacion médica en el desarrollo de farmacos. Debido a que los SNP no cambian mucho de una generacion a otra, es sencillo seguir su evolucion en
estudios de poblaciones. También se utilizan en algunos tipos de pruebas genéticas.

Los SNP se consideran una forma de mutacién puntual que ha sido lo suficientemente exitosa evolutivamente para fijarse en una parte significativa de la poblacion de una especie.
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8.- Repeater master. Busca features que estan en distintas librerias y los anota en la banda.

RepeatMasker is a program that screens DNA sequences for interspersed repeats and low complexity DNA sequences. The output of the program is a
detailed annotation of the repeats that are present in the query sequence as well as a modified version of the query sequence in which all the annotated
repeats have been masked (default: replaced by Ns). On average, almost 50% of a human genomic DNA sequence currently will be masked by the
program. Sequence comparisons in RepeatMasker are performed by the program cross_match, an efficient implementation of the Smith-Waterman-Gotoh
algorithm developed by Phil Green.

Eepeathdasker
Idense 'i
Al final queda tal y como esta:

UCSC Genome Browser on Human Mar. 2006 Assembly

i ::-::n:l -::r.:l r.:l >|>>|>>>|mnmm 1_51-{| 3x | 1{]x| base |znnmnut 1.5x| 3x | H]lxl

pnsiﬁgﬂ.'seﬂchlﬂhr-l 45, 250,500-45.254,000 jump | clear |5-1z,E 3.501 bp. configure

chrl o34, 10 [ITWETT TN TENENET NN NEEERE :3.

chirl: | 45251 688] 45251588] 45252608] 45252508] 4525508 8] 45255588]
GG Fercent ih S5-Base Windows
o Fetcent [ TETT R W ey wvn OO Ot o IIDE>
Ret

efIeq Genes

= [

FEefied Genes

Mon-Human RefIeqy Genes 4
Fongo UROD
Fattus Urod
ovis urod
MuWs oo
AENORUS MGCSE855 FEEREER REERERRR S FEERRRRRREERERRR RS FFRE RERRRRRREE
AENORUS MGCS295 I e B e I = B e I e R M e e e |
Fenopus urod [ EEEEEINE EEEEEEE SRR [EEEEEEEEEE SEEEEEE R CEEEEEEEEEy |
Danio urod | eas am - -1 . |
Ealmo doup | M GE SisEiariie s o £ i .

_ bga AGOE_AGL21 6

e e e |
Human mREMAS from GenBank [EES
ECea17T7s

Midalegb— ———J - -
Fles44zlgpom—r e e 41—

AF 184429
AF1 84438
AF1 844351
AF 1844352
AF 184433
AF 1844354
AF 1 B4435
AF 184435
AF 184437
AF1 84435
AF 184439
AF 184448
DRE95s7a
DRS9EESS
CR455975
CRS42857

Vertebrate MUltiz Alighment & FhastCons Conserwvation (25 Species)

e————————— e = e e e
~--) (NIl A MR

LHL .. |.“ . AN | . ....1 A . 4 J el - |-

- e - - - T T T DAL IR I I SR

Ehesus=s

Armadillo
Chicken

Zimple HUucleotide Foldmorphizms (dbESHF bBudi1d 125)
SMPS (128} | |l Il

LR R
Repeat ing Elements by RepeatMasker

J RepeatMasker 1 [ ]
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1.4 EJERCICIO 3

141 Repetid la busqueda del gen UROD ahora en ratén ( Mus musculus ). Comentad brevemente cudles son las diferencias més
relevantes (si hay) entre el gen anotado en humano y el mismo gen anotado ahora en ratén.
Aspectos importantes a comparar: nimero de exones, longitud del gen, longitud de la proteina codificada, su secuencia y otras caracteristicas sencillas.

Recordad que para acceder a los datos del genoma de ratén se debe volver a la pagina principal del Genome browser. Si todo va bien, podéis probar el
mismo experimento con el mismo gen en la rata (Rattus norvegicus).

Para obtener esta informacion |0/mas facil'es partir directamente de Enfrez

<
=3 NCBI e Entrez, The Life Sciences Search Engine

GLEIECRE Al FubMed | All Databases | Human Genome | GenBank | Map Viewer | BLAST
Search across dalahas@ | Clear | Help

/9

- Result counts displayed in gray indicate one or more terms not found

I : PubMed: biomedical literature T o 5 -
89 m citations and abstracts = L = E’ }m’ks: online books 4
i PubMed Central: free, full text 7y 7"'; OMIM: online Mendelian Inheritance -
55 ﬁ journal articles v 2,’ X in Man Y
P :
7 B = 3 . s st w2 |27 OMIA: online Mendelian Inheritance 1
1 m Site Search: NCBI web and FTP sites g‘ L 1 e o

a7 . Nucleotide: Core subset pf=™ =
e nucleotide sequencs setords (_) = ﬁ HomoloGene i .
= = NCBI D, ver Homologs [2ign in] [Reqid
10] e EST: EX/p}’-‘_‘sSEd Seqguence Tag D, ey S . e - - —
) iy r T wucotiie Proter _Geeome  Sncum _cre p— .
/ #] for [urca Go | Clear | Save Search
'3 '[’]. G55y Genome Survey Sequence =, = i =
P recohds Lty | Prevmmiocun. | istons. | Ciovosnt | Duiatn :
e | Digiey [HomolaGene v] mow [20 =] [Sendto =] *
102| s e Prgtein: sequence database M| Ferged | Mammain 3 fny &
T | %
= i ™ 1: HomoloGene:320. Gene conserved in Eukaryota Download, Link ’
4| !Il Genome: whole genome sequenc
Genes Proteins f
! . : three-di =i Genes identified as putalive homologs of ong anather Proteing used in Sequence compansons and their consened &
7 Structure: three-dimensional
| il Gmoleilar St _| auing the construction of HomaloGene domain arhiteotures. ’
| | 5
| . _ m] UROD. Momo sapens & HP_003653 ——
4{ Taxonomy: organisms in _’L;anEan urmparphyninagen decarboxylase 367 2
1 o & UROD. Pan troglodytes & XP_5131271 — ——
113| (i SHP: single I'IUC|EDT..:I‘C_|-=" umporphyTinogen decarboxylase 367 a2 r
— pilymorphism -~ &l UROD. Ganis lupus familiaris S XP 5326022 —E— n
u umporphyTinogen decarboxylase 364 aa 3
18 .'. G_bne: ggr.-a-tentew'ed information sl UROD, Bos tounus H AP 811083 e—— r
k 7 urparphyrinagen decarboxylase 32 an
7] () HomplaGene: eukaryotic homolod EEERAN IS Siscis S NPOTISN Y  e——
groups URDPOMPRYTINOgEN ORCAMOXYIASE 367 22
— H GENSAT: gene expression atlas of @ Uied Ratius novesicus & XP 3428332  —e——
mouse central nervous system VRPN 5 (UAROTY 50 28
e URGR. Gadlus galius 5] giPi224302
. = . ‘ﬂ‘wwﬁmm--m.." UG Y e W e e e o

| : s -spedific n s
|70| Gmm Probe: sequence-specific reagent: [ Cnemical SuDSTance recoros

ralatad nratain camianmas L

= E _GtFanom:_a Project: genome project ) 1] a' Protein Clusters: a collection of

1.4.1.1 Informacion recopilada de Homo Sapiens

LOCUS NM_000374 1383 bp mRNA linear PRI 21-DEC-2008
DEFINITION Homo sapiens uroporphyrinogen decarboxylase (UROD), mRNA.
ACCESSION  NM_000374

VERSION NM_000374.3 G1:71051615

KEYWORDS -

SOURCE Homo sapiens (human)
source 1..1383

/organism=""Homo sapiens"
/mol_type=""mRNA"
/db_xref="taxon:9606"
/chromosome=""1"
/map="1p34"
gene 1..1383
/gene=""UROD""
/gene_synonym="PCT"
/note="uroporphyrinogen decarboxylase"
/db_xref="GenelD:7389"
/db_xref=""HGNC:12591"
/db_xref="HPRD:01441"
/db_xref="MIM:176100"
CDS 109..1212
/gene=""UROD""
/gene_synonym="PCT""
/EC_number="4.1.1.37"
/note="uroporphyrinogen 111 decarboxylase; fifth enzyme of
the heme biosynthetic pathway; fifth enzyme of heme
biosynthetic pathway"
/codon_start=1
/product="uroporphyrinogen decarboxylase"
/protein_id="NP_000365.3"
/db_xref="G1:71051616""
/db_xref="CCDS:CCDS518.1"
/db_xref="GenelD:7389"
/db_xref="HGNC:12591"
/db_xref="HPRD:01441"
/db_xref="MIM:176100"
/translation="MEANGLGPQGFPELKNDTFLRAAWGEETDYTPVWCMRQAGRYLP
EFRETRAAQDFFSTCRSPEACCELTLQPLRRFPLDAAI IFSDILVVPQALGMEVTMVP
GKGPSFPEPLREEQDLERLRDPEVVASELGYVFQAITLTRQRLAGRVPLIGFAGAPWT
LMTYMVEGGGSSTMAQAKRWLYQRPQASHQLLRILTDALVPYLVGQVVAGAQALQLFE
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http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9606
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=71051615&from=1&to=1383&view=gbwithparts
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=7389
http://www.genenames.org/data/hgnc_data.php?hgnc_id=12591
http://www.hprd.org/protein/01441
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=176100
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=71051615&from=109&to=1212&view=gbwithparts
http://www.expasy.org/cgi-bin/nicezyme.pl?4.1.1.37
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=NP_000365.3
http://www.ncbi.nlm.nih.gov/CCDS/CcdsBrowse.cgi?REQUEST=CCDS&DATA=CCDS518.1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=7389
http://www.genenames.org/data/hgnc_data.php?hgnc_id=12591
http://www.hprd.org/protein/01441
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=176100

SHAGHLGPQLFNKFALPY IRDVAKQVKARLREAGLAPVPMI I FAKDGHFALEELAQAG
YEVVGLDWTVAPKKARECVGKTVTLQGNLDPCALYASEEE 1GQLVKQMLDDFGPHRY I
ANLGHGLYPDMDPEHVGAFVDAVHKHSRLLRQN""

>gi1]71051615:109-1212 Homo sapiens uroporphyrinogen decarboxylase (UROD), mRNA
ATGGAAGCGAATGGGTTGGGACCTCAGGGTTTTCCGGAGCTGAAGAATGACACATTCCTGCGAGCAGCCT
GGGGAGAGGAAACAGACTACACTCCCGTTTGGTGCATGCGCCAGGCAGGCCGTTACTTACCAGAGTTTAG
GGAAACCCGGGCTGCCCAGGACTTTTTCAGCACGTGTCGCTCTCCTGAGGCCTGCTGTGAACTGACTCTG
CAGCCACTGCGTCGCTTCCCTCTGGATGCTGCCATCATTTTCTCCGACATCCTTGTTGTACCCCAGGCAC
TGGGCATGGAGGTGACCATGGTACCTGGCAAAGGACCCAGCTTCCCAGAGCCATTAAGAGAAGAGCAGGA
CCTAGAACGCCTACGGGATCCAGAAGTGGTAGCCTCTGAGCTAGGCTATGTGTTCCAAGCCATCACCCTT
ACCCGACAACGACTGGCTGGACGTGTGCCGCTGATTGGCTTTGCTGGTGCCCCATGGACCCTGATGACAT
ACATGGTTGAGGGTGGTGGCTCAAGCACCATGGCTCAGGCCAAGCGCTGGCTCTATCAGAGACCTCAGGC
TAGTCACCAGCTGCTTCGCATCCTCACTGATGCTCTGGTCCCATATCTGGTAGGACAAGTGGTGGCTGGT
GCCCAGGCATTGCAGCTGTTTGAGTCCCATGCAGGGCATCTTGGCCCACAGCTCTTCAACAAGTTTGCAC
TGCCTTACATCCGTGATGTGGCCAAGCAAGTGAAGGCCAGGTTGCGGGAGGCAGGCCTGGCACCAGTGCC
CATGATCATCTTTGCTAAGGATGGGCATTTTGCCCTGGAGGAGCTGGCCCAAGCTGGCTATGAGGTGGTT
GGGCTTGACTGGACAGTGGCCCCAAAGAAAGCCCGGGAGTGTGTGGGGAAGACGGTGACATTGCAGGGCA
ACCTGGACCCCTGTGCCTTGTATGCATCTGAGGAGGAGATCGGGCAGTTGGTGAAGCAGATGCTGGATGA
CTTTGGACCACATCGCTACATTGCCAACCTGGGCCATGGGCTTTATCCTGACATGGACCCAGAACATGTG
GGCGCCTTTGTGGATGCTGTGCATAAACACTCACGTCTGCTTCGACAGAACTGA

LOCUS NP_000365 367 aa linear PRI 21-DEC-2008
DEFINITION wuroporphyrinogen decarboxylase [Homo sapiens].
ACCESSION  NP_000365

VERSION NP_000365.3 G1:71051616
DBSOURCE REFSEQ: accession NM_000374.3
KEYWORDS

SOURCE Homo sapiens (human)

1.4.1.2 Informacion recipilada de Mus Musculus

Official Symbol Urod

Official Full uroporphyrinogen decarboxylase
Name

Primary source MGI1:58516
Locus tag RF23-4150D6.3
See related Ensembl:ENSMUSG00000028684

Gene type protein coding
RefSeq status PROVISIOMAL

Organism Mus musculus

Lineage CEukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria;

Euarchontoglires; Glires; Rodentia; Sciurcgnathi; Murcidea; Muridae; Murinas; Mus
Also known as Uro-d; AI323803; Urod

Ramén Tamarit. PEC1. Gendémica Computacional

Genomic regions, transcripts, and products t ?
{minus strand) Go to reference sequence details Try our new Sequence Yiewer

HC_000070.5

A 11GEEEGED ] - 1166E2522 ]
5" 3"
NH_003478,2 ——E . ] Il HP_033E04.2 CCDE1SE21.1
B - coding reaion B - untronslated reaion
LOCUS NM_009478 1199 bp mRNA linear ROD 04-JAN-2009

DEFINITION Mus muscullus uroporphyrinogen decarboxylase (Urod), mRNA.
ACCESSION  NM_009478

VERSION NM_009478.3 GI1:145301611

KEYWORDS

SOURCE Mus musculus (house mouse)
source 1..1199

/organism="Mus musculus"
/mol_type="mRNA"
/strain="C57BL/6""
/db_xref=""taxon:10090"
/chromosome="'4"
/map="4 50.6 cM"

gene 1..1199
/gene="Urod"
/gene_synonym=""Uro-d"
/gene_synonym=""A1323803""
/note=""uroporphyrinogen decarboxylase"
/db_xref="GenelD:22275"
/db_xref="MGI1:98916"

CDS 26..1129
/gene="Urod"
/gene_synonym="Uro-d"
/gene_synonym=""A1323803"
/EC_number="4.1.1.37"
/codon_start=1
/product="uroporphyrinogen decarboxylase"
/protein_id="NP_033504.2"
/db_xref="G1:110347606"
/db_xref="CCDS:CCDS18521.1"
/db_xref="GenelD:22275"
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http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=NM_000374.3
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=10090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=22275
http://www.informatics.jax.org/searches/accession_report.cgi?id=MGI:98916
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=145301611&from=26&to=1129&view=gbwithparts
http://www.expasy.org/cgi-bin/nicezyme.pl?4.1.1.37
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=NP_033504.2
http://www.ncbi.nlm.nih.gov/CCDS/CcdsBrowse.cgi?REQUEST=CCDS&DATA=CCDS18521.1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=22275

/db_xref="MGI:98916""
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/translation="MEANGFGLQNFPELKNDTFLRAAWGEETDYTPVWCMRQAGRYLP
EFRETRAAQDFFSTCRSPEACCELTLQPLRRFPLDAATIFSDILVVPQALGMEVTMVP
GKGPSFPEPLREERDLERLRDPAAAASELGYVFQAITLTRQRLAGRVPL IGFAGAPWT
LMTYMVEGGSSSTMAQAKRWLYQRPQASHKLLGILTDVLVPYL IGQVAAGAQALQLFE
SHAGHLGTELFSKFALPY IRDVAKRVKAGLQKAGLAPVPMI I FAKDGHFALEELAQAG
YEVVGLDWTVAPKKARERVGKAVTLQGNLDPCALYASEEE IGRLVQQMLDDFGPQRY I

ANLGHGLYPDMDPERVGAFVDAVHKHSRLLRQN"

LOCUS NP_033504 367 aa linear ROD 04-JAN-2009

DEFINITION uroporphyrinogen decarboxylase [Mus musculus].
ACCESSION  NP_033504

VERSION NP_033504.2 GI1:110347606
DBSOURCE REFSEQ: accession NM_009478.3
KEYWORDS

SOURCE Mus musculus (house mouse)

>gi]145301611:26-1129 Mus musculus uroporphyrinogen decarboxylase (Urod), mRNA

ATGGAGGCGAACGGGTTCGGACTCCAGAATTTCCCGGAGCTGAAGAATGACACGTTCCTGAGAGCAGCCT
GGGGAGAGGAAACAGACTATACTCCCGTTTGGTGCATGAGACAGGCAGGCCGCTACTTACCAGAGTTTAG
GGAAACCAGGGCTGCCCAGGACTTCTTCAGCACCTGCCGATCTCCCGAGGCTTGCTGTGAACTGACTCTA
CAGCCACTACGAAGGTTTCCTCTGGATGCTGCCATAATTTTCTCTGACATCCTTGTTGTACCCCAGGCAT
TGGGCATGGAGGTGACCATGGTACCTGGCAAAGGACCCAGCTTTCCAGAGCCATTAAGAGAAGAGCGGGA
CTTAGAGCGTCTACGGGATCCAGCAGCAGCGGCTTCAGAGTTAGGCTATGTGTTCCAAGCCATCACCCTT
ACTCGACAACGGCTGGCCGGACGTGTGCCACTAATTGGCTTTGCTGGTGCTCCGTGGACCCTAATGACAT
ACATGGTTGAAGGCGGCAGTTCAAGCACCATGGCTCAGGCCAAACGATGGCTCTACCAAAGGCCACAGGC
CAGTCACAAGCTGCTTGGCATACTCACTGATGTTCTGGTCCCATACCTAATAGGACAAGTGGCTGCTGGT
GCTCAGGCATTGCAGCTCTTTGAGTCCCACGCAGGACATCTTGGCACCGAGCTCTTCAGCAAGTTTGCAC
TGCCCTACATTCGTGATGTGGCCAAGCGAGTGAAGGCTGGGTTGCAGAAGGCAGGCCTGGCACCAGTGCC
CATGATCATCTTTGCTAAGGATGGACATTTTGCCCTGGAAGAGCTGGCCCAGGCTGGCTATGAGGTAGTT
GGACTTGACTGGACAGTGGCTCCAAAGAAAGCCCGGGAACGTGTCGGGAAGGCAGTGACCCTGCAGGGGA
ACCTGGATCCCTGTGCCTTGTATGCATCTGAGGAAGAGATCGGTCGGCTGGTGCAGCAAATGCTGGATGA
CTTTGGGCCTCAACGCTACATTGCCAACCTAGGGCATGGGCTTTACCCTGACATGGACCCAGAACGTGTA
GGAGCCTTTGTGGATGCTGTACACAAACATTCACGCCTGCTTCGACAGAATTGA

1.4.1.3 Informacion Recopilada de Rattus norvegicus

Official Symbol Urod

official Full uroporphyrincgen decarboxylase
Name

Primary source RGD:3946
See related Ensembl:ENSRNOGO00000018211

Gene type protein coding
RefSeq status VALIDATED

Organism FAsttus norvegicus

il
[t

el
[n]
K

[t
I
=t
el
[n]
K

Lineage CEuksryots; Metazoa; Chordata; Craniata; Vertebrata; Eutelsostomi; Mammalia; Eutheria;
Euarchontoglires; Glires; Rodentia; Sciurcgnathi; Muroidea; Muridae; Murinae; Rattus

Also known as Urod

Summary enzyme involved in catalyzing the conversion of uroporphyrinogen to coproporphyrinogen [RGD]

Genomic regions, transcripts, and products

(minus strand) Go to reference sequence details

HC_005104,2

t 2

Try our new Sequence Yiswer

- 157300522 ] - 137206211 ]
55k i 3¢
HH_ZA2E5T. 3 — B E—AE——E 81—l 5P 3425352
B - coding region B - untroanslabed region
LOCUS NM_019209 1232 bp mRNA linear ROD 22-0CT-2008

DEFINITION Rattus norvegicus uroporphyrinogen decarboxylase (Urod), mRNA.

ACCESSION  NM_019209 XM_001067008 XM_342887

VERSION NM_019209.1 GI1:158749612

KEYWORDS .

SOURCE Rattus norvegicus (Norway rat)
source 1..1104

/organism=""Rattus norvegicus"
/mol_type="mRNA"
/strain="Sprague-Dawley"
/db_xref="taxon:10116"
/chromosome=""5"
/map="5g36"

gene <1l..>1104
/gene="Urod"
/note=""uroporphyrinogen decarboxylase"
/db_xref="GenelD:29421"
/db_xref="RGD:3946"

CDS 1..1104
/gene="Urod"
/EC_number="4.1.1.37"
/codon_start=1
/product=""uroporphyrinogen decarboxylase"
/protein_id="NP_062082.1"
/db_xref="G1:158749613"
/db_xref="GenelD:29421"
/db_xref="RGD:3946"
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http://www.informatics.jax.org/searches/accession_report.cgi?id=MGI:98916
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=NM_009478.3
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=10116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=29421
http://rgd.mcw.edu/query/query.cgi?id=3946
http://www.expasy.org/cgi-bin/nicezyme.pl?4.1.1.37
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=NP_062082.1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=29421
http://rgd.mcw.edu/query/query.cgi?id=3946
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/translation="MEANGLGLQNFPELKNDTFLRAAWGEETDYTPVWCMRQAGRYLP
EFRETRAAQDFFSTCRSPEACCELTLQPLRRFPLDAAIIFSDILVVPQALGMEVTMVP
GKGPSFPEPLREERDLERLRDPAAVASELGYVFQAITLTRQQLAGRVPLIGFAGAPWT
LMTYMVEGGSSSTMAQAKRWLYQKPLASHKLLGILTDALVPYLIGQVAAGAQALQLFE
SHAGHLGSELFSKFALPY IRDVAKRVKAGLQKAGLAPVPMI I FAKDGHFALEELAQAG
YEVVGLDWTVAPKKARERVGKTVTLQGNLDPCALYASEEE IGRLVQQMLNDFGPQRY I
ANLGHGLYPDMDPEHVGAFVDAVHKHSRLLRQN""

LOCUS NP_062082 367 aa linear ROD 22-0CT-2008
DEFINITION wuroporphyrinogen decarboxylase [Rattus norvegicus].
ACCESSION NP_062082 XP_001067008 XP_342888

VERSION NP_062082.1 GI1:158749613
DBSOURCE REFSEQ: accession NM_019209.1
KEYWORDS -

SOURCE Rattus norvegicus (Norway rat)

>gi1]158749612:38-1141 Rattus norvegicus uroporphyrinogen decarboxylase (Urod), mRNA
ATGGAGGCGAACGGCTTGGGACTCCAGAATTTCCCGGAGCTGAAGAATGACACGTTCTTGAGAGCAGCCT
GGGGAGAGGAAACAGACTATACTCCTGTTTGGTGCATGAGACAAGCAGGCCGCTACTTACCAGAGTTTAG
GGAAACCAGGGCTGCCCAGGACTTCTTCAGCACCTGTCGATCTCCTGAGGCTTGCTGTGAACTGACTCTG
CAGCCACTGCGAAGGTTTCCTCTGGATGCTGCTATAATTTTCTCTGACATCCTTGTTGTACCCCAGGCAC
TGGGCATGGAGGTGACCATGGTACCTGGCAAAGGACCCAGCTTTCCAGAGCCATTAAGAGAAGAGCGGGA
CTTAGAGCGTCTACGGGATCCAGCAGCAGTGGCTTCAGAGTTAGGCTATGTGTTCCAAGCCATCACCCTT
ACCCGACAACAGCTGGCTGGACGTGTGCCACTGATTGGCTTTGCTGGTGCTCCGTGGACCCTGATGACGT
ACATGGTTGAAGGCGGCAGTTCAAGTACCATGGCTCAGGCCAAGCGATGGCTCTATCAGAAGCCACTGGC
CAGTCACAAGCTGCTTGGCATACTCACTGATGCTCTGGTCCCATATCTAATAGGACAAGTAGCTGCTGGT
GCTCAGGCATTGCAGCTCTTTGAGTCCCACGCAGGACATCTTGGCTCCGAGCTCTTCAGCAAGTTTGCAC
TGCCTTACATCCGTGATGTGGCCAAGCGAGTGAAGGCTGGGTTGCAGAAGGCGGGCCTGGCACCAGTGCC
CATGATCATCTTTGCCAAGGATGGACATTTTGCCCTGGAAGAGCTGGCCCAGGCTGGCTATGAGGTAGTT
GGACTTGACTGGACAGTGGCTCCAAAGAAAGCCCGGGAACGTGTTGGAAAGACAGTGACTCTGCAGGGGA
ACCTGGATCCCTGTGCCCTGTATGCATCTGAGGAAGAGATTGGTCGACTGGTGCAGCAGATGCTGAATGA
CTTTGGGCCACAGCGCTACATTGCTAACCTAGGGCATGGGCTTTACCCTGACATGGACCCAGAACACGTA
GGAGCCTTTGTGGATGCAGTACACAAACACTCACGCCTGCTTCGACAGAATTGA

1.4.1.4 Comparacion visual de los tres genes:

Genes_seq ilﬂ Genes_seq ilzl Genes_seq&l
'k 2 l° 45250k o+
NC_000001,9 H g .
[} o =
[ EREELT [ SE2mymps b & & S
5 - @ @ @
1375005k uﬂ @ &
EE03Teed B— - E-E—N - P 095 TG ] 8 -
B - gedny region B - unirans laled gl on 2 452505k T ﬂ
z
A LSS £ LVke =k g
e 13
45251k
[N ] . - I BTl SNl

N = ooy D B - msirmscinled nypen

137299,.5K

ALIFa R | o Lareetl ) 1R
L o % 3"
= RT3 B B NI EE R = mE -

54+ + 45252

137295.5K

Urod

Se observa ]
. Tanto en humano, ratén como en rata, la estructura del gen es similar, 10 B
. Los UTRs tanto los 5° como los 3’, son de diferente tamafo.

o Parece que la funcion de la proteina es muy especifica, ya que -

137297 .5k

45253k

o Como comprobaremos en el siguiente ejercicio, las mayor similitud se da
entre raton-rata. Aunque paraddjicamente estan en cromosomas distintos... No se
muy bien como se come esto?¢,?.

45253.5K

137296, 5K

srat segnents

Jhouse segnents
+H.sapiens, chr 1

r
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http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=NM_019209.1

1.4.1.5 Tabla resumen de los resultados

Ramén Tamarit. PEC1. Genémica Computacional

Organismo Homo sapiens Mus musculus Rattus norvegicus
Gen
HE 0000019 HE 000070 .5 BE00510d, 2
[mamurh [T o sessnen | A raemeasnn | o rteesin | o srataan |
Fr 17 e 17 wr 15
LaSirhg B EE NS =5 SN P STy SNRiEs.l LTSS — EEE EmEm N EE EN §riei SRESEE.L SRS —— .. e et
LEEe SRet TN ER b i Ee T B = godisp vopiom B = puiemglolyd cpates B = geliay ropion B = peinmglefsd cpioe
Secuencia -
LOCUS NM_000374 1383 bp mRNA LOCUS NM_009478 1199 bp mRNA linear LOCUS NM_019209 1232 bp mRNA
linear PRI 21-DEC-2008 ROD 04-JAN-2009 linear ROD 22-0CT-2008
DEFINITION Homo sapiens uroporphyrinogen decarboxylase DEFINITION Mus musculus uroporphyrinogen decarboxylase DEFINITION Rattus norvegicus uroporphyrinogen
(UROD), mRNA. (Urod), mRNA. decarboxylase (Urod), mRNA.
ACCESSION  NM_000374 ACCESSION  NM_009478 ACCESSION  NM_019209 XM_001067008 XM_342887
VERSION NM_000374.3 GI1:71051615 VERSION NM_009478.3 GI1:145301611 VERSION NM_019209.1 GI1:158749612
KEYWORDS KEYWORDS KEYWORDS
SOURCE Homo sapiens (human) SOURCE Mus musculus (house mouse) SOURCE Rattus norvegicus (Norway rat)
Proteina -
LOCUS NP_000365 367 aa LOCUS NP_033504 367 aa linear LOCUS NP_062082 367 aa
linear PRI 21-DEC-2008 ROD 04-JAN-2009 linear  ROD 22-0CT-2008
DEFINITION uroporphyrinogen decarboxylase [Homo sapiens]. DEFINITION uroporphyrinogen decarboxylase [Mus musculus]. DEFINITION uroporphyrinogen decarboxylase [Rattus
ACCESSION  NP_000365 ACCESSION  NP_033504 norvegicus].
VERSION NP_000365.3 GI1:71051616 VERSION NP_033504.2 G1:110347606 ACCESSION  NP_062082 XP_001067008 XP_342888
DBSOURCE REFSEQ: accession NM_000374.3 DBSOURCE REFSEQ: accession NM_009478.3 VERSION NP_062082.1 G1:158749613
KEYWORDS KEYWORDS - DBSOURCE REFSEQ: accession NM_019209.1
SOURCE Homo sapiens (human) SOURCE Mus musculus (house mouse) KEYWORDS
SOURCE Rattus norvegicus (Norway rat)
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http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=NM_019209.1
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Urod en Raton - Comparacion con Rata y Humano

chrd: I 116664000 | 116665000 | 116666000 |
o TS Markers on Genetic and Radiation Hybrid Maps
STS Markers -
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Mouse Refseq Genes

Se observa como en Ratdn - Rata
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2 PARTE I
2.1 EJERCICIO 1: GLOBAL contra LOCAL

Ramén Tamarit. PEC1. Gendémica Computacional

2.1.1 Extraed del browser gendmico UCSC http://genome.ucsc.edu/ la regién codificante (CDS, solo exones) del gen URO-D en

humano y en ratén.

Recordad la forma de hacerlo correctamente (pregunta 21). También tened en cuenta que la secuencia CDS comienza por ATG y acaba con un codén

STOP.

Tal y como habiamos hecho en problemas anteriores. Recuperamos las secuencias siguiendo el esquema de la figura:

clade genome assembly position or search term image width

Mammal  x||Mouse  =||July2007 x| |UROD 620

Click here to reset the browser user interface settings to their default

submit

RefSeq Genes

Orod at chrd4:116662822-116666980 ~

(MM _003478) uroporphyrinogen decarboxylase

chr I 11EE64688]

GC Percent (LI

11666588 8] 11666668 8]

GC Fercent in S-Base Windows
ITATAR I RATE T 0T LR TR T IR [ QTR LT R [N
Refieq Genes [E

Hon-Mouse Refifeq Gernes

» 1

Links to sequimce:

may be Eeeni from the proemc requence
it G adimmbhy

/)ﬂj_le:tm\ne_h:l!!ﬂ rangeschrd: 116662852-11666¢

ATBERGGL AN GGG T TCaATTOCAGAR T TTCCCGEAGITGARGANTGA

CRGRETTTAGEGARACT]
oI GCCCRGEACT ICT ICAGCACCTGECERTCICET E:-EGCHC—FIFP’.J.
ACTERCTCTGCAGCCAC TACOARGOT I TCCTCIGOATGETOOCATARTIT
TupC'uA-A'CCTﬂ"I'IG‘U«."" CORGSEATTGOGTATGEAGETGACCATG

RAGREARERAGOREER

:Guom;c Sequence Near Gene ._4’:-_

Get Genomic Sequence Near Gene

Note: o vou would prefer to get TNA for more than one featuse

Sequence Retrieval Region Options:
™ Premater Upstream b 1000 bases
™ $UTR Exons
M CDS Exons
I~ ¥ UTR Exons
™ Intons

"G"C_HCEG\.-QIC‘C VFC GECTICAGRETIAZECTATG
A CC I TACTCBACARL GRCT RO TEEACEICIRIA

TEACATRCATGSTTGA
CARGCACCRIGECTCREGCCARRCGRTGECTCTACIARR
CAGGCCAGTCACARECTECT TEECATACTCACTGATETICTGETIC
O AT ACCTAATAGGACARG T EFCTECTGEIGCTCAGECAT TECAGITCIT
TR ST O A G AGGAC AT T TGS CALCERGCTCTTCAGCAAGT TGRS
TGCCCTACAT ICGTGRIGT GG CARGOGAG TGARGGCTGEETIGCAGARG

CIGECACCAGTECCCRTGRTCATCT TTIGCTAAGEATGERERTTT
T CCI GEARGAREC TR CITACEC I GECTATCAGETAGTIGEACTIGATT
R CRGT GG T O AR A A RRG OGO AAC BT CTCOGGRAGETRSTGAIC
‘TMW"T&F¢EIGTGC‘T"S' T A'CTEIGGMT

»und xenoRefGens WM 000374 range=chrd:llE662892-11666€
ATEGASGCEARCGET TCGEACTOCAGAATTTOCE GEAGCTGARGARTGA
CACETTOCTEREAECRGCCTEEGEEACAGEARNCABACTRTACTCOCGTIT
GETGCATGREACAGECAGECCCTACTIACCAGASTTTAGGGRARCCASS
ECI G CREERCTICT TCAGCRCCTGOCEATCTCCCEREECTIGCIGIGR
A TGRCTC TGO RGCCACTACGARGGTTICCTICTGRATGITGCCATARTTT
ICICIGACAT CCTI T TG TACCCCAGECATICEGCATCEABGTERICATE
GTRCCT GG ARRGERCCCRGITTICCAGRGC AT TARGRGRAGAGIGEER
CTTAGAGCETCIACEEGATCCAGCAGCAECEECTICACRGTTAGECTATE
TGTTOCARGCCATCRCCCTTACTCORCARCGECTEECCGERCGTGTGICA
CTRATTGECT I IGCTCEIGCTOCETGERCCCTART GACATACRTGETICA
m::amw_a..cam;c! CAGGCCAARCGATGECTCTACCARR
GO ARG TCRCARGCTGCT TCECATACTCACTGATCT TCTGEIC
COATACCTARTAGENCARGTGECTECTGETGCTCREGCATIGCASCICTT
IERGTCCC R AR AT CT TGECACCEAGCTCI TCAGCARAGTTIGERS
TGO TACRT ICGT GRAT T GO CRRGOGAGT GARGECTGEET TECAGANG
GORGECCT BRI GCOCAT A ATCATCTTIGCTARGOATGERCATTT
TGO T GERAGRGC T GG CCRGECT Gl TATGAGETAGT IGERCTIGACT
GRS T GO T O CA A GRAN GO CCGEGAR LG TR TCOGGRAGGCAGTGACC
CIGCREGEERRCCTEEATCOCTGIGOCT IGTATGCATCIGAGERARGAGRT
CGETCGaC T eI GCNECAMATGCTGGATGACT ITGEGCCTCANCGCTACA
TIGCCARCCTREEECRT GGECT T TROCCI GRCATEGACCCAGRACGIGTA
GEAGICTTIGTGEATGCTGTACACANACATICACGCCTGCTIOGRCAGAR

ITGR

>amd_refGene IR 009478 rangeschrd:116662852-116666955
ATGERGE L GRACGEET TCGGEACTCCASART TTCCCHERAGCTRRAGART A
GAGRECRGCCT GEEENERGEARACRGACTATACTCOCETTT
GETECATGAGKCAGECAGECCGITACT TACCAGRET T TRGGGRANCCAGS
GCTECCCAGGACTTCTTCAGCRCCTECCERT CICCOGAGECTTIECTETER
CICTACRGCCACTACERAGETITCCICTGERTECTECCATARTTT

GRCATCCTTGI DG TACCCCRGECAT TRGACATCEAGGTOACCATS
GTACCTOOARAGGACCCAGC T TICCASAELCAT TARGRORAGAGTEIGA
CTTRGRGCETCTACEORT COAGTAGTAGCOGCTTCAGROT TAGGCTTATS
TG TG AT CACCCTTACTCGACARC GECTGRICEGACHTATGIA
CTARTIGGCTTIGCTGETGCTCCRTGEACCCTANTGACATACATIGETIGA
ACGOGECAGT TCARGCACCATGECTCAGGCCARRCERTEGCTCTACCARR
BECCRCAGGCCAGTCACARGCTECTIGECATACTCACTEATGTICTGETE
L‘".ATR.::T.;;-.GGK:A.‘-""GG—'TG—CI”IGLJGnJClIIE;E—‘__lTTI
TGACTCCCACECAGGRCATCT IREEAD
TECOCTACAT TCETOATEIGROCARGIGA
GEAGFCITROCACCATTGCCTATORITAT
aﬂmMM'mm

T CARCCTAGEECAT GEECTITACCCTBACATGEACCCAGRACCTETA
GEARCCITIGIGEATECTGTACACARRCAT ICACECCTECTICERCAGAR.
TIGA

RATON

HUMAMNO

RATA
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Preparamos un fichero con las tres secuencias, y ficheros separados para cada una de ellas.

1 >Homo -sapiens UROD

2 ATGEAAGCGAATGGEET TEEEACCTCAGGETTTTCCGEAGCTEAAGAAT GACACAT TCCTGCEAGCAGTCT
3 GEGEEAGAGGAAAC AGACT ACACTCCCGTTTGETGCATGCGTCAGGCAGGCCGTTACT TACCAGAGTTTAG
4 GEALACCCGEECT G CCAGEACTTTT TCAGCACGTETCGCTCTCCTGAGGCC TG TETEAMC TEACTCTG
S CAGCCACTGCGTCGCTTCCCTCTGRATGCTGCCATCATTT TCTCCGACATCCTTGT TET ACCCCAGGTAC
& TEGECATGEAGGET GACCATGGE T ACCTGGTAAAGEACCCAGTT TCCCAGAGCCAT T AAGAGAAGAGC AGGA
FOCTAGAACGCCT ACGGEEATCCAGAAGTGET AGCCTCTGAGC TAGGCTATGTGT TCCAAGCCATCACCCTT
& ACCCEACAACGACTGECTGEACGTE TGO G TGAT TEECTTTGCTGETEGCCCCATGEACCCTEATGACAT
8 ACATGETTGAGGETGET GG T AMGC AT ATGGC TCAGECCAAGCGCTGECTCTAT CAGAGACCTCAGGT
10 TAGTCACCAGCTGCTTCGCAT CCTCACTGATGC TCTGETCCCATATCTGET AGGAC AAGTGETGECTGSET
11 GCCCAGGCATTGCAGCTGT T TGAGTCCCATGCAGGGCATCTTGECCCACAGCTCTTCAMT AAGTTTGCAC
12 TGCCTTACATCCGTGATGTGECCAMGC AAGT GAAGGECCAGGTTGCGGEEAGECAGECCTEECACCAGTGCC
13 CATGATCATCTTTGCTAMGGAT GGG AT T T TGCCCTEEAGEAGCTGECCCAAGCTGECTATGAGETGGETT
14 GEGECTTGACTGEACAGTGECCCCAMAGAAAGTCCGGEEAGTGTGTGEEEAAGACGETGACAT TG AGGEGECA
15 ACCTGGEACCCCTGTGCCT TETATGCATC TGAGEASGAGAT CGGECAGT TGETGAAGCAGATGCTGEATGA
16 CTTTGGEACCACATCGCT ACAT TGCCAM CTGGECCATGEECTTTATCCTGACATGEACCCAGALCATGTG
17 GECGCCTTTETGEATGC TG TG AT AAAC ACTCACGTCTGCTTCGACAGAACTGA

18 >Mus musculus - UROD

13 ATGEAGGCGAACGEGET TCGEACTCCAGAAT T TCCCGEAGCTEAMGAAT GACACGT TCCTEAGAGCAGCCT
20 GEEGEAGAGEAAACAGACT AT ACTCCCGTTTGETGCATGAGAZAGGCAGGCCGCTACTTACCAGAGTTTAG
21 GEAAACCAGGEC TGO AGGAC T TCT TCAGC ACC TGO CGATCTCCCGAGGCT TGCTETEAM TGACTCTA
22 CAGCCACTACGAMGGT T TCCTCTGEATGC TGO AT AAT T T TCTCTGACATCCTTET TG T ACCCCAGGCAT
23 TGLGCATGEAGGTGACCATGGET ACCTGGCAAAGGACTCAGTT T TCCAGAGCCAT TAAGAGAAGAGTGGEA
24 CTTAGAGCETCTACGEGEAT CCAGCAGCAGTGGCTTCAGAGT TAGGCTATGTGT TCCAAGCCATCACCCTT
5 ACTCGACAACGECTGECCGEACGTGTGCCACTAAT TG T T TGCTGETGCTCCGT GEACCCTAATGACAT
26 ACATGGETTGAAGGCGECAGT TCAAGC ACCATGECTCAGGCCAALCGATGGCTCT ACCAMAGECC ACAGGTC
27 CAGTCACAAGCTGCT T GG AT ACTCACTGATGT TCTGETCCCATACCTAAT AGGACAAGTGECTGCTGSET
28 GCTCAGGCATTGCAGCTCTTTGAGTCCCACGCAGEACATCTTGECACCGAGCTCTTCAGC AAGTTTGCAC
23 TQLCCTACATTCGT GATGT GECCAMGCGAGTGAAGGTTGEGET TGCAGAAGGCAGGCCTGECACCAGTGIC
30 CATGATCATCTTTGCTAAGGATGEACATTTTGCCCTEGEAAGAGCTGECCCAGGCTGECTATGAGGTAGTT
31 GEACTTGACTGEACAGTEGECTCCAMAGAAAGTCCGGEEAMGTGTCGEEAAGECAGTGACCCTGCAGGEGEEA
32 ACCTGGATCCCTGTGCCT TGTATGCATC TGAGEAAGAGATCGETCGECTGETGCAGCAMATGCTGEATGA
23 CTTTGGEECCTCAACGTT ACAT TGO AMCCTAGGGCATGEECT T TACCCTGACAT GGACCCAGAACGTGTA
34 GEAGCCTTTGTGGEATGCTET ACACAMAC AT TCACGCC TGO T TCGACAGAATTGA

35 >RATTUS norvegicus - UROD

36 ATGEAGGCEAACGECT TEEGEACTCCAGAAT T TCCCGEAGCTEAAGAATGACACGT TCT TGAGAGCAGCCT
37 GEEEAGAGEAAACAGACT AT ACTCCTGTTTGETGCATGAGAZALGCAGGCCGCTACTTACCAGAGTTTAG
38 GEAALCCAGGECTGCCCAGGACTTCT TCAGCACC TG TCGATCTCCTGAGGCTTGCTETGAM TGACTCTG
28 CAGCCACTGCGAMGGT T TCCTCTGEATGC TG TATAAT T T TCTCTGACATCCTTET TG T ACCCCAGGCAC
40 TGEGCATGEAGETEACCATGET ACCTGEC AAAGGACCCAGCTTTCCAGAGCCAT TAAGAGAAGAGCGGEA
41 CTTAGAGCGTCT ACGEGEAT CCAGCAGCAGTGGC T TCAGAGT TAGGCTATGTGT TCCAAGCCATCACCCTT
42 ACCCGACAACAGCTGECTEEACGTGTGCCACTGAT TG T T TGCTGETGCTCCGT GEACCCTGATGACGT
43 ACATGETTEAAGGCGECAGT TCAAGT ACCATGECTCAGGCCAAGCGATGECTCT AT CAGAAMICCACTGEC
44 CAGTCACAAGCTGCTTGECAT ACTCACTGATGCTCTGETCCCATATCTAAT AGGACAAGT AGCTGCTGGET
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2.1.2 El programa CLUSTALW realiza alineamientos globales de dos 0 mas secuencias. Usad el servidor de CLUSTALW
implementado en el EBI http://www.ebi.ac.uk/clustalw/ para alinear las dos secuencias codificantes.

En principio, si no se dice lo contrario durante la PEC, se recomienda usar los parametros por defecto de los programas utilizados. Recordad que
CLUSTALW es un programa que calcula alineamientos globales.

EMBL-EBI ::. SEaBa-Fg All Databaszes = ||Enter TextHere Go l:-:::r-»:i _ Giveus

Datab ] | EBIGroups | Training | Industry | Aboutus | Help
= Help Index EBl » Took » Sequence Analysis » ClustalW2
n General Help ClustalW?2
= Formats
= Gaps ClustalWz is 3 general purpose multiple sequence alignment program for DMA or proteins. it produces
= Matrix biologically meaningful multiple sequence alignments of divergent sequences. it calculates the best match for
= Beferences the selected seguences, and lines them up so that the identities, similarities and difierences can be seen.

Evolutionary relationships can be seen via viewing Cladograms orPhylograms.

= ClustalW2 Help New users. please read the FAQ.
= ClustalW2 FAQ - Download Software
= Jalview Help [ @ . ]
« Scores Table - Dejamos las opciones por defecto
= Alignment YOUR EMAIL ALIGNMENT TITLE RESULTS ALIGNMENT
= Guide Tree - -
I ——— I ISequence ||nteract|ve J |fu|| J
................................................ KTUP WINDOW SCORE TYPE TOPDIAG PARGAP
{(WORD SIZE) LENGTH
= Similar Applications def > [def =] [percent =] [ def =] [def =]
-Align MATRIX GAP OPEN NOEND GAP GAP
~Kalign GAPS EXTENSION  DISTANCES
;"ESFSZTLE def = [def =] [ves =] [def =] [def =]
N ITERATION NUMITER
................................................ none - |1 vI
. OUTPUT PHYLOGENETIC TREE
- gé‘f;:ﬁ'wpmgramma“c OUTPUT OUTPUT TREE TYPE CORRECTDIST. IGNORE GAPS CLUSTERING
FORMAT ORDER
aln w/numbers j Ialignedj Innne j Iuﬁj Inﬁj INJ j
= www.Clustal.org

Enteror paste asetofsequences in any supported format: Help |
Clustal Related v

Literature ;I

Search for Clustal related
literature in Medine...
more

Seleccionamos el
fichero multifasta que
hemos creado con las

secuencias

Uploadafile:l Examinar... | m
1

o

If you plan to use these services during a course please contact us.

Le damos a run para
calcular

Aparece un cuadro de dialogo para que esperemos a que acabe el célculo:

EM BL—EBI Your job is currently running...

...please be patient

The results of your job will appear in this browser window.

Your Job cutput: http:/iwww.ebi.sc. uki Tools/es/coi-bin/clustah sult. coitool=clustatw? Ejobid=clustatw2-20090202-07 4247458 poll=yes

Please Note the Following:

» Youmay press Shift+Refresh or Reload on your browser at any time to check if results are ready.
Should this window go blank please press the Shift+Refresh or Reload button on your browser.

» Youmay bookmark this page to view your results later if you wish.
Netscape users: Use Bookmark - Add Bookmark or CTRL-D | Alt-K to bookmark this page.
IE users: Click -= BookMark to bookmark this page.

+ Results are stored for 24 hours. Some big files will be deleted after ca. 15 minutes.

Y el resultado:
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EMBL-EBI ::' sigr!g All Databases =[|Enter TexiHere L fveus

Tools EE| Groups Training Ind AboutUs Help Site Index T =

= Help

« GeneralHelp ClustalW2 Results

= Formats

= Gaps Results of search

= Matriz Number of sequences 3

Ol e Alignment score 22162

= ClustalW2Help

« ClustalW2 FAQ SRR Pearsan

= Jalview Help EELLETERED nt

= Scores Table L= Stz el |

= Alignment

n Guide Tree Output file clustalwe-20090202-07424748 output

= Colours Alignment file chustalw2-20080202-07424749 2 ks a los
Guide tree file chustalw2-20090202- 07424749 dnd ficheros de
Your input file clustalw2-20090202- 07424749 input OUtpuP

SUBMIT ANOTHER JOB I|

To save a resuit file right-click the file link in the above table and choose “Save Target As”
If you cannot see the JalView button, reload the page and check your browser seitings to enzble Jave Applets.

Scores Table

Sortby ||Sequence MNumber vl View Output File -
Enla puntuacion del

Seqhk Name Len{nt) SegB Name Len{nt) Score R ab;:%ﬁ?f I CﬂuRjaimbaeD;QS
1 Homo 1104 2 Mus 1104 88 del mayor gque el Homo-Mus o
1 Homo 1104 3 BRattus 1104 29 . . Homo-Ratus, jjcomo era de
2 Mus 1104 3 Rattus 1104 95 alineamiento esperarll

PLEASE NOTE: Some scores may be missing from the above table if the alignment was done using multiple CPU mode. Pleas
Sortby ||Sequence Number -l View Qutput File

Alignment

Show Colors Wiew Alignment File

CLUSTAL 2.0.10 multiple sequence alignment

Mus ATGGAGGCGARCGEET TCGGACTCCAGRATTTCCCGGAGCTGARGARTGACRCETTCCTS 60
Rattus ATGEAGGCGARCEECTTGEEACTCCAGRATTTCCCGGAGCTGARGARTGACACETICTTS 60
Homo ATGEAAGCGARTGEETTGEGACCTCAGGETTTICCGGAGCTGARGARTGACACATTICCTS 60

SkhRE KERER RE KE KRER  RER KRR REAREEERARKRRARKARAR AEE KR
Mus AGAGCAGCCTGEGEAGAGEARACAGACTATACTCCCGT TTGGTGCATGAGACAGGCAGES 120
Rattus AGAGCAGCCTGEGEAGAGEARACAGACTATACTCCTGT TTGETGCATGAGACRAGCAGES 120
Homo CBAGCAGCCTGEEEAGAGEARACAGACTACACTCCCGT TTEETGCATGCGCCAGECAGES 120

EXEE S * kk *EAEEk ik
Muz ~CTACTTACCRRRAGTT ™ “GEAAACCAGGECTECCCAGEACTICTTCAGCACCTGCCGA 180
: : e - Rt -1}

Rattus GTGECAGCAGATGCTGAATGACTTTGEGCCACAGCGCTACATIGCTAACCTAGSECATGES 1020 Los alineamiento
Homo GTEARGCAGATGCTEEATEACT TTGEACCACATCGCTACATTGCCAACCTGEECCATRES 1020 marcando con

hhk hhhd khhkkh EEEETY hhhAk hh khkhhhd estre“as Ios

coincidentes

Mus CTTTACCCTGACATGGACCCAGARCGTETAGGAGCCTITGTGEATGCTGTACACARACAT 1080
Rattus CTTTACCCTGACATGGACCCAGARCACGTAGGAGCCTTTGTGGATGCAGTACACARACAC 1080
Homo CTTTATCCTGACATGGACCCAGARCATATGEGCGCCTTTGTGEATGCTATGCATARACAC 1080

N— — [ —
Mus TCACGCCTGCTTCRACAGRATTGA 1104
Rattus TCACGCCTGCTTCGACAGRATTGA 1104
Homo TCACGTCTGCTTCGACAGRACTGR 1104

P,
PLEASE NOTE: Showing colors on large alignments is slow.

Show Colors View Alignment File
Guide Tree
Show as Phylogram Tree Show Distances View DND File

{

Homn:0.08786, . o o
Mus:0.02264, Visualizacion de las

Rettus:0.02083); distancias del arbol

(se puede ver de
forma grafica)

Cladogram

[ msoozn
Rattus: 0.02083

Show as Phylogra{Tree | Show Distances View DND File

Homo: 0.08786

Right-click on the above tree m@dispfay options.
Problems printing? Read how to print s Phylogram or Cladogram.

Si Unicamente alineamos Huma y Mouse obtenemos:

Seql MName Len{nt) SeqB Name Len{nt) Score

1 Homo 1104 2 Mus 1104 g8
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2.1.3 El programa BLAST realiza alineamientos locales. Debéis acceder a la pagina principal del programa (NCBI)
http://www.ncbi.nlm.nih.gov/blast/ y encontrar que version de BLAST se debe usar para alinear 2 secuencias. Con esta
version, debéis calcular el alineamiento local de las dos regiones CDS del apartado anterior.

Recordad que la mayoria de versiones de BLAST estén preparadas para alinear 1 secuencia contra una base de datos de secuencias almacenadas en su
servidor. En nuestro caso particular, queremos alinear 2 secuencias, una contra la otra, no deseamos usar ninguna base de datos.

F NCEl BLAST Home

BLAST finds regions of similarity between biological sequences. more...

Align Seguences with
BLAST

27 Designing or Testing PCR Primers? Try your search in Primer-BLAST. _Go)

A new BlZseq funchonalty
has besn added to the

BLAST Assembled Genomes standard BLAST pages that
allows you to align 3 guery
Choozse a species genome to =earch, or list all genomic BLAST databazes. against a sat of subject
SELETRES,
o Human o Oryza sativa o Gallus gallus 2008-09-04 12:56:52
o Mouse o Bos taurus o Pan troglo 3 [2) More BLAST news. ..
o Rat o Danio rerio o Microbes
o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera
Tipofthe Day

Basic BLAST

How to Search Custom
Choose a BLAST program to run. Databases in Web-Blast
Using Entrez Queries.

A powerful feature of the
BLAST Web interface is
the shifity to imit BLAST
searches to 3 subsst of
amy database using 3
standard Entrez querny.
Skillful use of Entrez
gquenizs sllows the
equivalent of on-the-fly
construction of databases
of exact composition,

Search a nucleotide databazse using a nucleotide guery

nucleotide blast
s G e Algorithmz: blasin, megablazt, dizcontiguous megablast

Search protein database using a protein query

protein blast : 3 2
e Algorithms: blastp, psi-blast, phi-blast

blastx | Search protein database using a translated nucleotide query
tblastn | Search translated nucleotide databaze uzing a protein guery

tblastx | Search translated nucleotide database using a translated nucleotide query

2 More tips....

Specialized BLAST

Choose a type of gpecialized =earch (or databaze name in parentheses )

Para alinear dos
secuencias

Make zpecific primers with Primer-BLAST

Search trace archives

Find conserved domains in yvour eguence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEQ)
Search immunoglobulins (lgBLAST)
Search for SHP= (=np)

(L st ULt TU)

0 2EQUENCER

Ojojg 00O 0000Ooaa
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Edit and Resubmit Sawve Search Strategies  p-Formatting options > Download

Blast 2 sequences

Homo - Mouse UROD
Query ID Icl|5713 Subject ID 5715
Description Homo sapiens URCD Description Mus musculus UROD
Molecule type nucleic acid Molecule type nucleic acid
Query Length 1104 Subject Length 1104

Program BLASTN 2.2.19+ P Citation

Other reports: P Search Summary [Taxonomy reports]

¥ Graphic Summary
Distribution of 1 Blast Hits on the Query Sequence &)

|Mnuse—wert0 show defline and scores, click to show alignments |

Color Key for alighment scores
<40 40-50 50-80 80-200 *=200
Query I ———
| | | | | |
Q 200 400 &00 z00 1000
M Dot Matrix View
¥ Descriptions
Legend for links to other rezources: m UniGeneE GED E GeneE Structurem Map Viewer
Sequences producing significant alignments:
{Click headers toc sort columns)
" = Max Total Query E Max =
6715 Mus musculus UROD 1362 1263 100% 0.0 88%
P Alignments
54 de 76
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2.1.4 Ahora, usad el servidor de CLUSTALW para alinear la secuencia Ex1-segA.fa y la secuencia Ex1-seqB.fa adjuntadas en
este enunciado.

Alineamiento Global:
El alineamiento resultante es:

SegA Name

Len(nt) SegB Name

Len(nt) Score

1 SEQUENCE1

500 2

SEQUENCE2 500 5

CLUSTAL 2.0.10 multiple sequence alignment

SEQUENCE1
SEQUENCEZ2

SEQUENCE1
SEQUENCE2

SEQUENCE1
SEQUENCE2

SEQUENCE1
SEQUENCE2

SEQUENCE1
SEQUENCE2

SEQUENCE1
SEQUENCE2

SEQUENCE1
SEQUENCE2

SEQUENCE1
SEQUENCE2

SEQUENCE1
SEQUENCE2

GGTGTCCATATCCACCAAAAGCATAAAGGGGCCTTTCGAGGTGATCTAACACAACTCCAT
———————————— CTTGTAAGCTGCAGAGGTGTAATACG-GAAGAGCGCATGCGGCACC-C

* ** * *kk X * X% * **x X * * * X%

CAGAGGGCAATGTGTCTGTTTTACAAAGAGAAAACCTCTTGGCAGATCGGACACACTATA
CAGCGTACG-CATAGACATCCCCCTGTCGCAATGTTGCCTGGAGTGTGGCCTACACTAGC

**k*k * * * * * *x * **kx * * R =

GGCAGGCTTGATACCCCACTTTACACAGTCATATGGCAGTACTTCG-TACGAAGATAGTT
GGTAAGATTTAGTCTGTAG---ACGTAATTATAATCATATATACCGATTTCATTACGGTG

**x * X Xk * * * **x * X **k* ** **x * * * *x

CCCCAATCCAGCCAGGTGCGCGTGTATTCCCCATCGAACTTGCTCTGCCTCGTGGCTTCG
CTGGAACGTTGCGTTGTACGTGTCTCCTGTCTACTGAGGTTGA--CACCTCGCAGTGCAA

* ** ** **k *k Xk * * * * **x *x*x Rk *

CTTTGCCAACACACGCCTCAGTATATGGCGAACAATAATAAAGGGAGGC---CTCCATTG
GAATTCCATTGAACCCATAGTCGTGGTGTGAGAAGCACATGACGGACATTAGCCTCATCA

* Kkk **x X X * * X% * * * *kk * *kx

AAGACTAGCA---TAGGTTCTGAGAGATTGCAGTGATTGGTTATGCGGCACCCCAGCGTA
ACACTTAGCAACTCACGCTTCGCAGGTTATATGGGATGAGATGCCAGGGAGCTCATATCA

E R = * X * * * * * KKkx * * **k K* KX K%k *

CGCATAGTCCACATAGTCATCCCCAAGAGGCCTGAGACTGGTATTGTACAAGGCCCGTAA
TGCG--GTAGATCGGTTAAGTCGCAATCTATCCTGGATAATCAGGGAAATACGCGCTAGT

*x *x * * * * Kk*k * ** * * * * X% *

TTGGGTTGACCACTAGCGACCCATTC--TTCAGCCCAAGTGCAACATGGCGCGGATATAT

TTCTACGAAACCGAGGCGGCGAAAGCATTTGTGCCGAGGCACTATTTAAGACAAGTATTC
** * * **k*k X * * ** **k*k K * * * * * *kx
AACTAGTATCTAATGGAATCCCTGCTCTC-———————————- 500

AGCTGTTTGATAAACGGCCTGCTGAGCGTACACAATTTTCTT 500

* ** * **x*k * **x*k *

60
46

120
105

179
162

239
220

296
280

353
340

413
398

471
458
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2.1.5 Como en la pregunta 3, realizad el alineamiento local de las dos secuencias Ex1-segA.fa y Ex1-seqB.fa adjuntadas en este
enunciado.
Con las opciones por defecto (Highly simylar sequences y th. Con “Discontiguous megablast”) obtenemos :

7
My NCBI 2}
Sign In] [Reqister]

1
Edit and Resubmit Save Search Strategies  Formatting options (> Download

Blast 2 sequences

SEQUENCE1
Query ID lcl|7613 Subject ID 7615
Description SEQUENCE1 Description SEQUENCEZ2
Molecule type nuclsic acid Molecule type nuclsic acid
Query Length 500 Subject Length 500

Program BLASTN 2.2.19+ P Citation

‘ @ Mo significant similarity found. For reasons why,dlick here

Other reports: ¥ Search Summary

Search Parameters

Program blastn
Word size 28
Expect value 10
Hitlist size 100
Match/Mismatch scores 12
Gapcosts 0.0
Low Complexity Filcer Yes
Filter string Lim;
Genstic Code 1

Karlin-Altschul statistics

Params Ungapped Gappad
Lambda 1.323271 1.28
K 0.520951 0.46
H 1.12409 0.85
[ Results Statistics |
| Effective search space 239121 |

=edbad NCBI | NLW

Veamos las opciones de la ayuda:

Program Selection

Optimize for =

% Somewhat similar =zequences (blastn)
Choose a BLAST algorithm &)

o Megablast is intended for comparing a query to closely related sequences and works best if the target percent identity is 85% or more but iz very fast
o Discontiguous megablast uses an initial seed that ignores some bases (allowing mismatches) and is intended for cross-species comparisons.
o Blasth is slow, but allows a word-size down to seven bases.

http://www.ncbi.nlm.nih.gov/blast/producttable.shtml#tab31
4. Explanation for the program choices given in Tables 3.1 and 3.2
4.1 MEGABLAST is the tool of choice to identify a nucleotide sequence.

. If the database sequence is a well-
characterized sequence, then one will have access to a wealth of biological information. MEGABLAST, discontiguous-megablast, and blastn all can be
sed t0 accompiish this goal. However, MEGABLAST is specifcally designed to effcently find long alignments between very siilar sequences ant s is
the best tool to use to find the identical match to your query sequence. In addition to the expect value significance cut-off, MEGABLAST also provides an
adjustable percent identity cut-off for the alignment, which provides cut-off in addition to the significance cut-off threshold set by Expect value.

Web MEGABLAST and discontiguous megablast pages can also accept batch queries, the only web BLAST pages with this capability. Please refer to the
"Batch Search" section for details.

4.2 Discontiguous MEGABLAST is better at finding nucleotide sequences similar, but not identical, to your nucleotide query.

The BLAST nucleotide algorithm finds similar sequences by breaking the query into short subsequences called words. The program identifies the exact
matches to the query words first (word hits). BLAST program then extends these word hits in multiple *
One of the important parameters governing the sensitivity of BLAST searches is the length of the initial words, or word size as it is called.
important reason that blastn is more sensitve than MEGABLAST is that it uses a shorter defaut word sze (L1). Because of s, blastn 1 beter tan
MEGABLAST at finding alignments to related nucleotide sequences from other organisms. The word size is adjustable in blastn and can be reduced from
the default value to a minimum of 7 to increase search sensitivity.
A more sensitive search can be achieved by using the newly introduced discontiguous megablast page. This page uses an algorithm with the same name,
which is similar to that reported by Ma et.al. Rather than requiring exact word matches as seeds for alignment extension, discontiguous megablast uses
non-contiguous word within a longer window of template. In coding mode, the third base wobbling is taken into consideration by focusing on finding
matches at the first and second codon positions while ignoring the mismatches in the third position. Searching in discontiguous MEGABLAST using the
same word size is more sensitive and efficient than standard blastn using the same word size. For this reason, it is now the recommended tool for this type
of search. Alternative non-coding patterns can also be specified if desired. Additional details on discontiguous are available at:
www.ncbi.nlm.nih.gov/blast/discontiguous.html
www.ncbi.nlm.nih.gov/Web/Newsltr/FallWinter02/blastlab.html
Parameters unique for discontiguous megablast are:

e word size: retricted to two options, i.e., 11 or 12
e template: only three options are available, 16, 18, or 21
e template type: coding (0), non-coding (1), or both (2)

It is important to point out that nucleotide-nucleotide searches are not the best method for finding homologous protein coding regions in other organisms.
That task is better accomplished by performing searches at the protein level, by direct protein-protein BLAST searches or by translated BLAST searches.
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This is because of the codon degeneracy, the greater information available in amino acid sequence, and the more sophisticated algorithm and scoring
matrix used in protein-protein BLAST.

4.3 "Search for short nearly exact matches" is useful for primer or short nucleotide searches.

Short sequences (less than 20 bases) will often not find any significant matches to the database entries under the standard nucleotide-nucleotide BLAST

settings. The usual reasons for this are that the significance threshold governed by the Expect value parameter is set too stringently and the default word
size parameter is set too high.

You can adjust both the word size and the expect value on the standard BLAST pages to work with short sequences. NCBI provides a BLAST page with

these values preset to give optimal results with short sequences. This page ("Search for short nearly exact matches") is linked under the nucleotide BLAST
section of the main BLAST page.

Table 4.3.1 Parameter settings for standard blastn and
"Search for short and nearly exact matches"

Program Word Size | DUST Filter Setting | Expect Value
Standard blastn 11 On 10
Search for short nearly exact matches 7 Off 1000

A common use of this page is to check the specificity of PCR or hybridization primers. A useful way to check a pair of PCR primers is to first concatenate
them by inserting string of 20 or more N's in between the two primers, and then search the concatenated pair as one sequence. Since BLAST looks for

local alignments and automatically searches both strands, there is no need to reverse complement the reverse primer before doing the concatenation or
the search.

The query sequence should contain no ambiguous bases. Consensus motifs with degenerate bases, such as AACNNNNNNRTAYG (StySQI recognition
site) or TGGNNNNNNGCCAA (NF-1 binding site) will not work for this type of search.

En definitiva, tenemos que usar blastn
Con estas opciones:
F HCEI ELAST/ blastn suite

J blastn | blastp | blastx | iblasin | thlastx |

BLASTM programs search nucleotide subject
Enter Query Sequence

Enter accession number, gi, or FASTA sequence & Clear Guery subrange &
tttgooaacacacgoctocagtatatggogaacaataataaagygaggoctocattgaaga ;I
ctagoataggttotgagagattgoagtgattggttATEOEECACOOCAGTGTACECATAR From I—
toocacatagtocatooooaagaggoctgagactggtattgtacaaggoocogtaattgggtt

gacCactagogas oAt ot oaJooCaagtyoaacatyyogoggatatataactagtat _I

ctaatggaatcoctgototo| ;I To I
Or, upload file I T — | G

Job Title

ISE&U ENCE1

Enter a descriptive title for your BLAST search i
¥ Blast2 sequences
Enter Subject Sequence

Enter accession number, gi, or FASTA sequence & Clear Subject subrange &)

>SEQUENCEZ ﬂ B I—

cttgteagotgoegaggtgteataecggeagegegeATECEECACCCCARCETACECATRS

acatcococcotgtogoaatgttgoctggagtgtggoctacactagoggtaeagatttagtet TDI
gtagacgteattataatcatatataccgatttocattacggtgotggaeacgttgegttgta

cgtgtctocotgtctactgaggttgacacctogocagtgoeagaattocattgaacccatag j

Or, upload file .
e Examinar... |JL¢'

Program Selection

Optimize for
e Highly =imilar 2equences (megablast)

' More dissimilar zequences (dizcontiguous megablazt)

* Somewhat similar zequences (blastn)

Choose a BLAST algorithm ()

BLAST N Search nuclectide sequence using Blastn (Optimize for somewhat similar sequences)

|7 Show results in a new window

P Algorithm parameters
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Ya obtenemos algo mas normal:
W Descriptions
Legend for links to other resources: El UniGeneE GED E GEI‘IBE Structurem Map Viewer

Sequences produocing significant alignments:
{Click headers to sort columns)
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A - = Max Total Query - aE Max Link
¥ ‘ score ‘ score ‘ coverage |—wvalue ‘ ident
28783 SEQUENCEZ2 46.4 46.4 o% 3e-09 100%

Get zelected sequences Distance tree of results

¥ Alignments Select Al

>lcl| 28783 SEQUENCEZ

Length=500
Score = 46.4 bits (50}, Expect = 3e-09
Identities = 25/25 (100%), Gaps = 0/25 (0%)

Strand=Flus/Plus

Query 336 ATGCGECACCCCRAGCGTACGCRIAG
8 o O
ATGCEECACCCCAGCGTACGCRIAG

3e0

Sbjct 36 14]

EBI > Took s » EMBOSS

EMBOSS Pairwise Alignment Algorithms

> Sequence Ana

This tool is used to compare 2 sequences. When you want an alignment that covers the whole length of both
sequences, use needle. When you are trying to find the best region of similarity between two sequences, use
water.

Method Gap Open
|EMBOSS::water (local) ~| [150 =
Gap Extend Molecule M atrix

[50 =] [ona =]

Sequence 1: paste Sequence in any format OR upload a file:

IDNAfuII 'l
Help |

>SEQUENCEL o
ggtgtccatatccaccaaaagcataaaggggcctttocgaggtgatctaacacaactocat
cagagggcaatgiytoctgiittacaaagagaaaacctocitggcagatcggacacactata
ggcaggcttgataccoccactttacacagtcatatggcagtacttcgtacgaagatagtte

Probamos con otro (EMBOSS algoritmo Water) (subiendo el Gap Extend a 5, sino el alineamiento no sale bienijj):

EMBOSS Align Results

Water Resulis

Matrix DM Afull
Open gap penalty 15.0
Gap extension penalty 50

Water output water-20090202-17241551 007083 output

SUBMIT ANOTHER JOB

Lidgidssssastastasaiasiaissstansssatanssi

# Program: water

# Bundate: Mon Feb 02 17:24:16 2009

# Rlign format: srapair

# Report_file: /ebi/extserv/old-work/water-20090202-17241551007083.cutput
FH i i e R A A E 4

cccaatccagccaggtgcgogtgtattccccatcgaacttgctctgocctogtggcttoge
tttgccaacacacgocctcagtatatggcgaacaataataaagggaggcctccattgaaga

ctagcataggttctgagagattgcagtgattggt tATGCGGCACCCCAGCGTACGCATAG #
tccacatagtcatccoccaagaggoctgagactggtattgtacaaggococgtaattgggtt # Aligned sequences: 2
gaccactagcgacccattocttcagooccaagtgcaacatggogocggatatataactagtat # 1: SEQUENCE1l
ctaatggaatccctgototo LI # 2: SEQUENCEZ

# Matrix: EDNAFULL
Seq. 1 Upload a file: Examinar... | # Gap_penalty: 15.0

# Extend penalty: 5.0

#

. . 1 # Length: 27

Sequence 2: paste Sequence in any format OR upload a file: Help | A ety ) (e

# Similarity: 26/27 (96.3%)
>SEQUENCE2 = 2 Gapa: 0/27 { 0.0%)
cttgtaagctgocagaggtgtaatacggaagagegcATGCGECACCCCAGCGTACGCATAG # Score: 126.0
acatccocococtgtcgocaatgttgocctggagtgtggoctacactagoggtaagatttagtot %
gtagacgtaattataatcatatataccgatttcattacgotgctggaacgttgocgttota 2
cgtgtctcctgtctactgaggttgacacctocgcagtgcaagaattccattgaaceccatay 3
tcgtggtgtgagaagocacatgacggacattagectcatcaacacttagcaactcacgott
cgcaggttatatgggatgagatgoccagggagectecatatcatgoggtagatcggttaagte SEQUENCEL 336 ATGCGGECACCCCAGCGTACGCATAGLC 362
gcaatctatccotooataatcagooaaatacococtagtttotacgaaaccoaggcogooa FEEEEETEEER T E e .
aagcatttgtgccgaggocactatttaagacaagtattcagotgtttgataaacggectac SEQUENCE2 36 ATGCGGECACCCCAGCGTACGCATAGaC 62
tgagogtacacaattttott =l

Exeminar. | [ I

Los resultados son similares , pero no iguales.

Seq. 2 Upload a file: I

EE

2.1.6 Comparad los resultados del alineamiento global y local en los dos pares de secuencia: los 2 CDSs y las dos secuencias
adjuntas. Decidid cual de los dos programas es el mas adecuado para analizar cada uno de los dos casos.

El alineamiento global es el més adecuado para secuencias muy similares, tanto en su longitud como en su contenido. El local, en cambio, es méas
adecuado para localizar fragmentos cortos conservados en secuencias muy diferentes. Observad la salida de cada programa y juzgad que programa es el
mas adecuado desde el punto de vista de la interpretacion biologica de los resultados.

En el caso de los dos CDS de Humano y Raton es programa més adecuado es CLUSTALW ya que:
1. Son secuencias de ,
2. Son del mismo tamario (aproximado).
3. Nos interesa una alineacion global
En el caso de las secuencias problema” adjuntas” es mejor el BLASTN,
1. Aunque se ve a simple vista no tenemos claro donde estéa la parte codificante, o si la tiene, o si corresponde a algo.
2. Son secuencias cortas,

3. Nos interesa conocer si hay fragmentos comunes.
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2.2 EJERCICIO 2: BLAST

2.2.1 Extraed del browser genomico UCSC http://genome.ucsc.edu/ la region codificante (CDS, solo exones) del gen URO-D
humano.

2.2.2 Usando el programa BLAST para alinear 2 secuencias del blogue anterior, seleccionad la version de BLAST (BLASTN,...)
ideal para alinear el CDS del gen URO-D contra la proteina adjunta Ex2-prot.fa. Analizad el resultado en términos
biolégicos: estamos alineando una region codificante humana contra una proteina de otra especie. ¢ Qué podéis decir de
este alineamiento?

NOTA: la primera caja del formulario de BLAST representa la secuencia y la segunda  caja representa la base de datos (que contiene solo la otra
secuencia).

Dado que Ex2-prot.fa es una secuencia de aminoacidos, usaremos la version de blast optimizada para proteinas.

Primero creamos un fasta con la traduccion a proteina del UROD humano. Ya la hemos obtenido en un apartado anterior.

>Human_UROD
MEANGLGPQGFPELKNDTFLRAAWGEETDYTPVWCMRQAGRYLPEFRETRAAQDFFSTCRSPEACCELTLQPLRRFPLDAAIIFSDILVVPQALGMEVTMVP
GKGPSFPEPLREEQDLERLRDPEVVASELGYVFQAITLTRQRLAGRVPLIGFAGAPWTLMTYMVEGGGSSTMAQAKRWLYQRPQASHQLLRILTDALVPYLV
GQVVAGAQALQLFESHAGHLGPQLFNKFALPYIRDVAKQVKARLREAGLAPVPMIIFAKDGHFALEELAQAGYEVVGLDWTVAPKKARECVGKTVTLQGNLD
PCALYASEEEIGQLVKQMLDDFGPHRYIANLGHGLYPDMDPEHVGAFVDAVHKHSRLLRQON

Y usamos BEASTR para alinear las dos secuencias:

F NCEI BLASTY blastp suite

blastn blastp |(|blastx | tblastn | tblastyx |

BLASTP programs search protein subjects using a protein query. mors_ Reset page  Bookmark
Enter Query Sequence
Enter accession number, gi, or FASTA sequence & Clear CQuery subrange &)
szs:—*sE?E.?LF.E.E.QDLE.BLF.D?EWME.st:'qanL'ra;gmsav;us:‘aszem:L\{'rﬂm-:sssss;l
TMAQARAWLYRREQASHFLLRILTDALVEYLY From I
GVVAGAQALGLFESHAGHLGPQLFNEFALFY IRNVARUVEARLAFAGIAPVEMT IFARDEHFALEET.AY
AGYEVVELDWIVAPERARECVGEIVILQENLD
FCALYASEEEIGHLVEGMLDDEGFHAY IANLGHE LY FOMDFERVEAFVDAVHEH SRLLAGH - To I
Or, upload file .
' | Examinar... | i@
=IDE [Human_uroD
Enter a desoriptive title for your BLAST search g
¥ Blast2 SequUences
Enter Subject Sequence

Enter accession number, gi, or FASTA sequence & Clear Subject subrange &)
IVEYLLEVEACADRL.OVFESHT CCLEEVEFEEFSLEYLEDTARAVEDET ;I FrDrTlI
FESCELOMVEMIVEAKDEHYGLEDLSESAYEVVELDWTIDPRSARVETEEE
VSN PCA LY ETEESISEIVRERMLECFETEGY IANLEHELYEDMDEE To I
NVEAFVEAVHMHSRQLLER j

-

Or, upload file .
s Examinar... |E

Program Selection

Algorithm

I blastp (protein-protein BLAST)
Choose a BLAST algorithm ()

o BlastP =zimply compares a protein query to a protein databaze.
o PSEBLAST allows the user to build a PSSM (position-gpecific =coring matrix) uging the rezults of the firzt BlaztP run.)
o PHIBLAST performs the search but limits alignments to those that match a pattern in the query.

Search protein sequence uszing Blastp (protein-protein BLAST)

|7 Show results in a new window

I Algorithm parameters '
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El alineamiento obtenido es el siguiente:

P Dot Matrix View

W Descriptions

. -

Score K
Sequences producing significant alignments: {Bita) WValue
lcl|49736 NP 571422 544 2e-159

Get selected seguences Distance tree of results

¥ Alignments Select Al

>1cl | 49736 NP 571422

Select Al

Length=369
Score = 544 bits (1401), Expect = 2e-159%, Method: Compositional metrix adjuat.
Identities = 2497357 (69%), Positives = 305/357 (85%), Gapa = 0/357 ({0%)
Query & POEFPELENDT FLRALWEEETDY T FVWCMRQOAGRY LPEFRETREARODFFSTCRSEFEACT 67
P+ FPEL+NDTFLERZ GEE +4+ PVWCMEQRAGRYLFEFRE+RR +DFF TCRSPERCCE
Shijct 10 FEDFPELENDT FLEARRGEETEHI FVWCMRQAGRY LPEFRESRAGKDFFETCRSEFEACT 69
Query 68 LILGPLRRFPLDAATI IFSDILVVEALGMEVIMVPGKGFSFPFEFLREEQDLERLRDEFEVY 127
LTLOPLREFP DRAIIFSDILVVEQA+GMEYV M PGEGP+FFEFL+E +DL+RL+ v
Sbijct 7O LIL%ELRRFPF“AAIIFS?ILH?PQAF GMEVOMCPGHGFT FFEFLEEPEDLORIETOVIY 129
Query 128 ASELGYVEQAITLIRQRLAGRVELIGFAGRPWIIMIYMVEGGGSSTMAQAKBWLYQRPQR 187
SEL YVF+AITLTR ++ G+VPLIGF GRAPWILM+YM+EGGGS+T ++AMRWLY+ P+A
Sbjct 130 YSELDYVERAITLTRHKIEGEVELIGFIGAPWILMSYMIEGGGSATHSKAKRWLYEYFER 189
Query 188 SHQLLRILIDALVEYLVG Q«JAuEHALgLEESdAaHLGPQLFNEFALPYIRQ?AHQ?HAR 247
SH+LL LID +V YL+&EJV AGRAQATO+FESH & LGP F +F+LEY+ED+A++HVE +
Sbjct 190 SHELLIQLIDVIVEYLLGOVEAGRQATLOVFESHIGCLGEVEFEEFSLEYLRDIAREVEDE 249
Query 248 LREARGLAPVPMITIFREDGHFALEELRAQAGYEVVELOWIVAPEERBECVGETIVILQGNLDE 307
++E+SGL VPMI+FAEDGH+ LE+L+++ YEVVGLDWI+ P+ AR G VHLQGN+DP
Sbjct 250 IKESGLDNVEPMIVFREDGHYGLEDLSESAYEVVELOWIIDPRSABVRTGGEVSLOGNMDE 309
Guery 308 CALYASEEEIGHLVHOMLDDFGFHRYIANLGHGLYPDMDFEHVGAFVDAVHEHSELL 364
CALY ++E I ++V++ML+ FG YIANLGHGLYEFDMDFE+VGAFV+LAVH HSE L
Sbjct 310 CALYGIKESISEIVERRMLEGFGIKGYIANLGHGLYPDMDFENVGAFVEAVHNHSEQL 366

Get selected sequences Distance tree of results

Podemos observar que:

e E-value extremadamente bajo: _

e No hai (I;ais en el alineamiento i tiene un 69% de identidad, digamos que la conservacion es media. Seguramente .

Para corroborar las observaciones, veamos de quien es el Ex2_prot.fa

Hacemos BLASTP sobre la base de datos de proteinas NR (no redundante) y listamos los resultados por especie.

En amarillo resalto los que voy a comentar.

Organism Report
Danio rerio (leopard danio, ...) [bony fishes] taxid 7955

ref|NP_571422_1] uroporphyrinogen decarboxylase [Danio rerio] 766 0.0

sp]Q9PTS2.1|DCUP_DANRE RecName: Full=Uroporphyrinogen deca... 766 0.0
gb|AAF14346.1]AF095639_1 uroporphyrinogen decarboxylase [D... 766 0.0
emb ] CAX12678.1] uroporphyrinogen decarboxylase [Danio rerio] 766 0.0
gb]AA108076.1] Uroporphyrinogen decarboxylase [Danio rerio] 761 0.0
gb]AAH92696.1] Urod protein [Danio rerio] 758 0.0
Salmo salar [bony fishes] taxid 8030
ref|NP_001133714.1] Uroporphyrinogen decarboxylase [Salmo ... 654 0.0
gbJACI133757.1] Uroporphyrinogen decarboxylase [Salmo salar] 654 0.0
Tetraodon nigroviridis [bony fishes] taxid 99883
emb]CAG10903.1] unnamed protein product [Tetraodon nigrovi... 650 0.0
Xenopus (Silurana) tropicalis [frogs & toads] taxid 8364
gb]AAH88815.1] Urod protein [Xenopus tropicalis] 602 2e-170
ref|NP_001011486.2] uroporphyrinogen decarboxylase [Xenopu... 601 3e-170
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http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=7955
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=7898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=18859531&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#18859531
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=20138048&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#20138048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=6502530&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#6502530
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=220673232&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#220673232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=79160119&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#79160119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=62204806&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#62204806
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=8030
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=7898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=213514810&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#213514810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=209155050&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#209155050
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=99883
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=7898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=47216605&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#47216605
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=8364
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=8342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=57032914&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#57032914
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=89886127&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#89886127
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emb | CAJ82884.1] uroporphyrinogen decarboxylase [Xenopus tr... 601 3e-170
Xenopus laevis (common platanna, ...) [frogs & toads] taxid 8355
refNP_001085981.1] MGC82980 protein [Xenopus laevis] 601 4e-170
gb]AAH73643.1] MGC82980 protein [Xenopus laevis] 601 4e-170
ref|NP_001084556.1] hypothetical protein LOC414506 [Xenopu... 598 4e-169
gb ] AAH68896.1] MGC83088 protein [Xenopus laevis] 598 4e-169
Gallus gallus (bantam, ...) [birds] taxid 9031
ref|XP_422430.2] PREDICTED: similar to LOC496978 protein [... 583 1le-164
Ovis aries (domestic sheep, ...) [even-toed ungulates] taxid 9940
ref|NP_001012341.1] uroporphyrinogen decarboxylase [Ovis a... 548 2e-154
sp|Q8HY31.1]|DCUP_SHEEP RecName: Full=Uroporphyrinogen deca... 548 2e-154
emb | CAC82649.1] uroporphyrinogen decarboxylase [Ovis aries] 548 2e-154
Bos taurus (cow, ...) [even-toed ungulates] taxid 9913
ref|XP_581108.4] PREDICTED: similar to uroporphyrinogen de... 548 2e-154
Pan troglodytes [primates] taxid 9598
ref|XP_513127.1] PREDICTED: uroporphyrinogen decarboxylase... 545 3e-153
ref|XP_001154880.1] PREDICTED: uroporphyrinogen decarboxyl... 545 3e-153
ref|XP_001154766.1] PREDICTED: uroporphyrinogen decarboxyl... 492 3e-137
ref|XP_001154586.1] PREDICTED: uroporphyrinogen decarboxyl. .. 470 8e-131
ref|XP_001154132.1] PREDICTED: similar to Chain A, Phe232l... 463 9e-129
ref|XP_001153755.1] PREDICTED: similar to Chain A, Phe232l... 456 2e-126
ref|XP_001154358.1] PREDICTED: uroporphyrinogen decarboxyl... 449 3e-124
ref|XP_001154711.1] PREDICTED: uroporphyrinogen decarboxyl. .. 433 1le-119
synthetic construct [other sequences] taxid 32630
gb]AAX37109.1] uroporphyrinogen decarboxylase [synthetic c... 544 5e-153
gb]AAP36644.1] Homo sapiens uroporphyrinogen decarboxylase... 541 4e-152
gb]AAX43947.1] uroporphyrinogen decarboxylase [synthetic c... 541 4e-152
gb|AAX32348.1] uroporphyrinogen decarboxylase [synthetic c.. 541 4e-152
gb]AAX32349.1] uroporphyrinogen decarboxylase [synthetic c.. 541 4e-152
gb]ABM81614.1] uroporphyrinogen decarboxylase [synthetic c.. 541 4e-152
gb]ABM84796.1] uroporphyrinogen decarboxylase [synthetic c.. 541 4e-152

Mus muscullus (mouse) [rodents] taxid 10090

ref|NP_033504.2] uroporphyrinogen decarboxylase [Mus muscu... 544 5e-153
sp|P70697.2]|DCUP_MOUSE RecName: Full=Uroporphyrinogen deca... 544 5e-153
gb]AAH08109.1] Uroporphyrinogen decarboxylase [Mus musculus] 544 5e-153
dbj |BAE43002.1] unnamed protein product [Mus musculus] 544 5e-153
emb | CAM23809.1] uroporphyrinogen decarboxylase [Mus musculus] 544 5e-153
gb]EDL30576.1] mCG14438 [Mus musculus] 543 9e-153
gb]AAB18294.1] uroporphyrinogen decarboxylase 540 1le-151
Homo sapiens (man) [primates] taxid 9606
ref|NP_000365-3] uroporphyrinogen decarboxylase [Homo sapi... 544 6e-153

sp|P06132.2]|DCUP_HUMAN RecName: Full=Uroporphyrinogen deca... 544 6e-153
pdb]J1UROJA Chain A, Uroporphyrinogen Decarboxylase 544 6e-153
pdb]1R3QJA Chain A, Uroporphyrinogen Decarboxylase In Comp... 544 6e-153
pdb]1R3Y]JA Chain A, Uroporphyrinogen Decarboxylase In Comp... 544 6e-153
gb]AAC03563.1] uroporphyrinogen decarboxylase [Homo sapiens] 544 6e-153
emb | CAG33257.1] UROD [Homo sapiens] 544 6e-153
emb | CAG46854.1] UROD [Homo sapiens] 544 6e-153
emb|CA116440.1] uroporphyrinogen decarboxylase [Homo sapiens] 544 6e-153
gb]EAX07007.1] uroporphyrinogen decarboxylase, isoform CRA... 544 6e-153
dbj |BAF84566.1] unnamed protein product [Homo sapiens] 544 6e-153
pdb]1JPH]JA Chain A, 11e260thr Mutant Of Human Urod, Human ... 543 1le-152
pdb]1R3R]JA Chain A, Uroporphyrinogen Decarboxylase With Mu... 543 1e-152
pdb]1R3V]A Chain A, Uroporphyrinogen Decarboxylase Single ... 543 1e-152
pdb]1R3W]JA Chain A, Uroporphyrinogen Decarboxylase Y164f M... 542 1l1le-152
pdb]1JPI1]A Chain A, Phe232leu Mutant Of Human Urod, Human ... 542 2e-152
pdb]1R3S|JA Chain A, Uroporphyrinogen Decarboxylase Single ... 541 4e-152
pdb]1R3T]A Chain A, Uroporphyrinogen Decarboxylase Single ... 541 4e-152
gb]AAHO01778.1] Uroporphyrinogen decarboxylase [Homo sapiens] 541 4e-152
gb]AAP35383.1] uroporphyrinogen decarboxylase [Homo sapiens] 541 4e-152
pdb]1JPK]JA Chain A, Glyl56asp Mutant Of Human Urod, Human ... 541 4e-152
gb]AAC50482.1] uroporphyrinogen decarboxylase 540 6e-152
emb ] CAA61540.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04571.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04572.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gbJAAD04573.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]|AAD04574.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04575.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04576.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]JAAD04577.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb|AAD04578.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04579.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04580.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]JAAD04581.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04582.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04583.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04584.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gbJAAD04585.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04586.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04587.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04588.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]JAAD04589.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAD04590.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb|AAP44118.1] uroporphyrinogen decarboxylase [Homo sapiens] 540 6e-152
gb]AAA61258.1] uroporphyrinogen decarboxylase (EC 4.1.1.37) 540 1le-151
pdb]2Q71]A Chain A, Uroporphyrinogen Decarboxylase G168r S... 538 3e-151
pdb]2Q6Z]A Chain A, Uroporphyrinogen Decarboxylase G168r S... 538 3e-151
Equus caballus (equine, ...) [odd-toed ungulates] taxid 9796
ref|XP_001496410.2] PREDICTED: similar to Uroporphyrinogen... 541 3e-152
07.02.09 61 de 76
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http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#18158959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=40889568&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#40889568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=40889569&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#40889569
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=12804699&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#12804699
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=30582313&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#30582313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=18158960&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#18158960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=1322019&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#1322019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=1418944&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#1418944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151813&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151815&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151817&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151819&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151819
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151821&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151823&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151823
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151825&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151827&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151829&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151831&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151831
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151833&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151835&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151837&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151839&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151839
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151841&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151841
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151843&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151845&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151845
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151847&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151847
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151849&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=4151851&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#4151851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=31323304&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#31323304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=340181&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#340181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=150261558&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#150261558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=151567946&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#151567946
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9796
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9787
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=194207524&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#194207524

Ramén Tamarit. PEC1. Gendémica Computacional

Pongo abelii (Orang-utan, ...) [primates] taxid 9601

ref|NP_001129018.1] uroporphyrinogen decarboxylase [Pongo ... 541 3e-152
sp]Q5RDK5.1]DCUP_PONAB RecName: Full=Uroporphyrinogen deca... 541 3e-152
emb]CAH90152.1] hypothetical protein [Pongo abelii] 541 3e-152

Rattus norvegicus (brown rat, ...) [rodents] taxid 10116

ref|NP_062082.1] uroporphyrinogen decarboxylase [Rattus no... 541 4e-152
gb]EDL90239.1] uroporphyrinogen decarboxylase, isoform CRA... 541 4e-152
gb]AA158691.1] Uroporphyrinogen decarboxylase [Rattus norv... 541 4e-152
prf]]1310344A decarboxylase,uroporphyrinogen 526 2e-147
sp|P32362.1]|DCUP_RAT RecName: Full=Uroporphyrinogen decarb... 523 1e-146
emb | CAB50784.1] uroporphyrinogen decarboxylase [Rattus nor... 523 1le-146
Monodelphis domestica [marsupials] taxid 13616

ref|XP_001375996.1] PREDICTED: similar to uroporphyrinogen... 535 2e-150
Canis lupus familiaris (dogs) [carnivores] taxid 9615

ref|XP_532602.2] PREDICTED: similar to Uroporphyrinogen de... 530 6e-149
ref|XP_861812.1] PREDICTED: similar to Uroporphyrinogen de... 500 8e-140
ref|XP_861894.1] PREDICTED: similar to Uroporphyrinogen de... 488 3e-136
ref|XP_861922.1] PREDICTED: similar to Uroporphyrinogen de... 458 3e-127

About the Zebrafish July 2007 (danRer5) assembly (sequences)

The July 2007 zebrafish (Damfo rerio) Zv7 assembly was produced by The Wellcome Trust Sanger Institute in collaboration with the Max
Planck Institute for Developmental Biology in Tuebingen, Germany, and the Nethetrlands Institute for Developmental Biology (Hubrecht
Laboratory’), Utrecht, The Netherlands.

Sample position queries

A zenome position can be specified by the accession number of a sequenced genomic region, an mFNA or EST, a chromosomal Danic reri
coordinate range, or keywords from the GenBank description of an mENA. The following list shows examples of valid position queries for Dhoto coustesy of NHGET (Drass Thotos)
the zebrafish zenome. Note that some position queries {(e.2. "huntington") may return matches to the mENA records of other species. In :

these cases, the mRINAs are mapped to their homologs in zebrafish. See the User's Guide for more information.

Vemos que el alineamiento con UROD de Danio rerio coincide al 100%

GENE ID: 30617 urcd | uroporphyrinogen decarboxylase [Denio rerio]
{10 or fewer PubMed links)

Score = 766 bits (1978), Expect = 0.0, Method: Compositional matrix adjust.
Identities = 3&9/369 (100%), Positivez = 369/369 (100%), Gaps = 0/369 (0%)

Query 1 MMDKDSFILPEDFPELENDT FLRAARGEEIEHT FVWCHMRQAGREYL.PEFRESREAGKDFFET &0
MMDEDSFILFEDFFELENDTFLRAARGEETEHT FVWCHMERQAGRYLFEFRESRAGKDFFET
Skjet 1 MMDKDSFILPEDFPELENDT FLRAARGEEIEHT FVWCHMRQAGREYL.PEFRESREAGKDFFET &0

Query &1 CRSPERCCELTLQFLERRFPFOAATIFSDILVVEQAMGMEVOMCPGKGFTFFEFLEEFEDL 120
CRSPERCCELTIPLRRFPFOAAT IFSDILVVEQAMEMEVOMCPGKGEFT FFEFLEEFEDL
Sbjct €1 CR3PERCCELTLQFLERRFFFDAAT IFSDILVVEQAMGMEVOMCPGKGFTFFEFLEEFEDL. 120

Query 121 QBLETQVDVYSELDYVFEAITLTEHKIEGEVELIGFIGAPWIIMSYMIEGGGIATHISKRAK 180
QRLETVDVY SELDYVFEATI TLTRHKTEGKVELIGFTGAPNT LMSYMIEGGESATHSERK
Sbjct 121 QBRLETQVDIVYSELDYVFEAITLIERHKIEGEVELIGFIGAPWIIMSYMIEGGZIATHSKRE 120

Query 181 EWLYRYPFEASHKLLIQLTIDVIVEYLLGOVERGAQALOVFESHIGCLGEFVEFEEFSLEYLE 240
BEWLYRYPEASHKLLSQLTDVIVE Y LLGOVEAGRQRAT.VFESHT GCLGEVEFKEFSLEYLR
Sbjct 181 EBWLYRYPEASHKLLIQLTDVIVEYLLGOVERGAQARLOVFESAIGCLGFVEFEEFSLEYLE 240

Query 241 DIARRVEDEIKESGLDNVEMIVFAEDGHYGLEDLSESAYEVVGLDWIIDPRSARVRTGGKE 300
DIAREVEDKIKE SGLONVEMIVEAKDGHYGLEDLSESAYEVVGLDWI IDFRSAREVET GEK
Skjet 241 DIARRVEDKIKESGLDNVEMIVFAEDGHYGLEDLSESAYEVVGLDWIIDPRSARVETGGE 300

Query 301 V5LQGNMDECALYGIKESISEIVERMLEGFGTEGYIANLGHGLYPDMDPENVGAFVERVH 360
VILQGHNMDPCALYGTKESI SEIVREMLEGFGTHGY IANLGHGLY FDMDFENVGAFVEAVH
Skjet 301 VSLQGNMDECALYGIKESISEIVERMLEGFGTEGYIANLGHGLYPDMDPENVGAFVERVH 360

Query 361 NHSRQLLER 369
NHSR{LLEE.
Sbjct 361 NHSRQLLER 349

07.02.09 62 de 76
TamaritAgustiRamon_genomica_PEC1


http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9601
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=207079865&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#207079865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=75061970&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#75061970
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=55726782&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#55726782
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=10116
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9989
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=158749613&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#158749613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=149035558&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#149035558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=165970690&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#165970690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=225691&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#225691
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=416892&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#416892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=5524747&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#5524747
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=13616
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=126305804&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#126305804
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9615
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=33554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=73977150&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#73977150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=73977140&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#73977140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=73977146&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#73977146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Protein&list_uids=73977148&dopt=GenPept
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&RID=SDEJHAEB015&OVERVIEW=on&ALIGNMENT_VIEW=Pairwise&DESCRIPTIONS=100&ALIGNMENTS=100&MASK_COLOR=1&MASK_CHAR=2#73977148

Este es alineamiento con Homo sapiens

GENE ID:

7389 UROD | uroporphyrinogen decarboxylase [Homo sapiens]

{(Over 10 PubMed links)

Score

Query
Skict
Query
Sbict
Query
Sbict
Query
Sbict
Query
Sbict
Query

Sbict

= 544 bits (1401), Expect = &e-153, Method: Compositional matrix adjust.
Identities

10

(=]

= 249/357 (69%), Poaitives = 305/357 (&5%), Gaps = 0/357 (0%)

FEDFFELENDTFLEAARGEETEHT PVWCMRQAGEYLFEFRESRAGKDFFETCRSFEACT a9
P+ FEFEL+NDTFLEARA GEE ++ PVWCMBQAGEYLFEFRE+RA +DFF TCRSPEACC
BQGFPELENDTFLEAAWGEETDYT FVWCMRQAGEYLFEFRETRALRODFFSTCRSFERACCE 67

LILQFLERFFFDAATIFSDILVVEQAMGMEVOMCPGKGFTFFEFLEEFEDLOELEKTOVIV 1239
LILQFLEEFF DARATTFSDILVVEQA+GMEYV M PGHGP+FFEFL+E +DL+EL+ v
LILQFLRRFPLOAATTIFSDILVVEQALGMEVIMVEGKGESFFEFLREEQDLERLRDEEVY 127

YSELDYVFEAITLTEHKIEGEVELIGFIGAPWI IMSYMIEGGG3ATHSKRAEKEWLYRYFER 1839
3EL YVF+AITLIE ++ G+VELIGF GAPWILM+YM+EGGG3+T ++REEWLY+ B+A
ASELGYVFQAITLTIRQRLAGEVELIGFAGAPWI IMT YMVEGFESSTMRQREEWLYQREQR 187

SHELLSQLIDVIVEYLLGQVERGRAQALOVFESHTGCLGFVEFEEFSLEYLEDTARRVEDKE 249
SH+LL LID +V YL+&GQV AGRQALO+FESH G LGF F +F+LEY+ED+AHHVE +
SHQLLRILTDALVEYLVEVVAGRDATLOLFESHAGHLGFQLFNKFALFYTRDVAKVERR 247

IKESGLONVEMIVFAKDGHYGLEDLSESAYEVVGLDWI IDFRSARVRTGEEVSLOGNMDE 309
++E+GL VEMI+FAKDGH+ LE+L+++ YEVVGLDWI+ B+ AR G V+LQGN+DF
LREAGLAFVEFMIIFAKDGHFALEELAQAGYEVVGLOWI VAFEEARECVGKTVILQGNLDE 307

CALYGTKESISEIVEREMLEGFGTHEGY IANLGHGLYFDMDFENVGAFVEAVHNHSRQL 366
CALY ++E I ++V++ML+ FG YIANLGHGLYPOMDPE+VGAFVHAVH HSR L
CALYASEEEIGQLVEQMLDDFGFHRY IANLGHGLY FDMDFEHVGAFVDAVHEHSRLL 364

Y este con el Raton.

GENE

1D:

Pt b ]

22275 Urcd | urcporphyrincgen decarboxylase [Mus musculus]

{(Over 10 PubMed links)

Score =
Identities = 251/365 (68%), Positiwves = 306,365 (B83%), Gaps = 17365 (0%)

Query
Skict
Query
Skict
Query
Skict
Query
Sbict
Query
Sbict
Query
Skict
Query

Sbict

=
£

b=
ka
=)

[
o
[

300
362

360

544 bits (1401), Expect = 5e-153, Method: Compositiconel matrix adjust.

MLOEDSFILFKDFPELRNDIFLEARRGEETEHI FVWCHEQAGEYLFEFRESEAGKDFFETIC 61
M+ + F L ++FPEL+NDTFLEAR GEE ++ FVWCMRQAGEYLFEFEE+ER +DFF TIC
MEANGFGL-QNFPELENDTFLRARRGEETDY T FVWCHMEQAGEYLPEFEETRARQDFFSTIC 59

RIPEACCELTLOPFLERFPFDAAT IFSDILVVEQAMGMEVOMCPGKGFTFFEFLEEFEDLY 121
R5SPEACCELTLQPLERFP DAATIFSDILVVEQAHGMEV M PGHGP+FPEFI4+E DL+
R3PEACCELTLQFLRRFFLDART IFSDILVVEQALGMEVIMVEGKGFSFFEFLREERDLE 119

RLETQVIVY SELDYVFKAITLTROKIEGKVELIGFTGAFWTIMSYMIEGGGSATHSKAKE 181
EL+ SEL YVF+AITLIE ++ G+VEFLIGF GAFWIIM+YM+EGG S5+1 ++RER
RLEDPARRAASELGYVFQAITLTRQRLAGEVEFLIGFAGAFWIIMTYMVEGGSSSTMAQRKE 1739

WLYRYPEASHELLSQLTDVIVEYLLGOVERAGAQALOVFESHIGCLGFVEFKEFSLEYLRD 241
WLY+ P+ASHELL LIDV+V YL+GQV AGRQATLQ+FESH G L& F +F+LFY+RD
WLYQRPQASHKLLGILTDVLVEY LIGVARGAQAT.OLFESHAGHLGTELFSKFALEFYIRD 239

IAREVEDKIKESGLDNVEMIVEAKDGHYGLEDLSESAYEVVGLDWI IDFRESAEVETGEKY 301
+A+EVE  ++++5L VEMI+FREDGH+ LE+L+++ YEVVGLDWI+ P+ BR R G W
VAKEVEAGLOKAGLAFVEMI I FAKDGHFALEELAQRGYEVVGLOWI VAFEEARERVGERV 2939

SLOGNMDECALYGTKESISEIVERMLEGFGTKGY IANLGHGLYFDMDFENVGAFVERAVHN 361
+LOGN+DECALY ++E I +V++ML+ FG + YIANLGHGLYPDMDFE VGAFV+AVH
ILQGNLDPCALYASEEE IGRLVOMLDDFGPQRY IANLGHGLYPDMDPFEEVGAFVDAVHE 359

HSEQL 366
H3R L
H3ELL 364

Ramén Tamarit. PEC1. Gendémica Computacional

Vemos que el % de conservacion es similar en ambos (tb en el de la Rattus), lo cual indica que las zonas conservadas son
posiblemente las activas (harian falta un analisis estructural y de reactividad para confirmarlo, aqui Unicamente lo podemos

“hypothefical protein BRAFLD.
- PREDICTED: similar to LOC+9697% protein [Gallus gallus]
“Aever foed ungulades | 2 leaves
* &
L]
@uroporphirinogen decarboslase (s musculuz)
a
4
@ PREDICTED: similar fo Uroporphytinagen decarboridase (LURO...
o
@ yroporphytinogen decarbotase Homo sapiens]
“ Urod protein [Kenopus ropicalis]
o .
“ Uroporphyrinogen decarbowydase [Salmo salar]
@
WHP_5T14224
=]
. A e 7
4 uroporphyrinogen decarboxidase [Danio rerio] Aq u I e I arbo I
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2.2.3 Ahora debéis realizar el alineamiento con el programa BLASTN de las secuencias adjuntas Ex2-genomicA.fa i Ex2-
genomicB.fa

My NCBI H |

Sign In] [Reqister I

NCBIf BLAST! blastn suite-2sequences/ Formatting Results - SDFPJANH113
Edit and Resubmit Save Search Strategies Formatting options ~ tDownload

Blast 2 sequences

HumanSeq (35001 letters)

Query ID |cl|54457 Subject ID 54433
Description HumanSeq Description MouseSeq
Molecule type nucleic =cid Molecule type nucleic acid
Query Length 25001 Subject Length 26301
Program BLASTN 2.2.19+ P Citstion

Other reports: PSearch Summary [Taxonomy reports]

¥ Graphic Summary

Distribufion of 19 Blast Hits on the Query Sequence &)

Mouse over to see the defline, click to show alignments

Color key for alignment scores

| 5080 | 80-200
S e S R

| | | | |
o0 7000 14000 21000 223000 35000

¥ Dot Matrix View

Plot of icl|54497 vs 54499 &

i

15 K 20K 25,93
]

K.

10

-

I|:I|544EIE|
|

-
I|I|I|=|I|I|I|I|I|I|I|I|I|=|I|I|I|I|=|I|I|I|I|I|I|I|I|I|=|I|I|I|I|=

Icl|54497 10K 15 K 20 K 2o K 30 K 34,7397

W Descriptions
Legend for links to other resources: El UniGene E GEQ E G'E:HEE Structure |I| Map Viewer

Sequences producing significant alignments:
{Click headers to sort columns)

A - D ok
54433 MouseSeq 248 1950 6% 2e-66 100%

P Alignments

En el (I;rafico de Euntos ia observamos que a pesar de no ser del mismo tamafio Se forma una diagonal
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Y algunos de los alineamientos locales

>1cl|54499 MouseSeq
Length=26501

Sort alignments for this subject sequence by:
E value Score Percent identity
Query start position Subject start

position

Score = 248 bits (274), Expect
Identities = 3067409 (74%), Gaps
Strand=Plus/Minus

2e-66
32/409 (7%)

Query 8738  TTTAGTCAGTATLLLLLTCLGTGCAGCTTGGAAAGTGAAGAGTAACTGTCLLLLLLL————~ 8792

I e b e ieeeeener veel el 1t
Sbjct 23044 TTTTGTCAGTATGTGT--GTGCAGTTTGGAAAGTAAAGACTAACTACCTTTTTTTCTTTG 22987

Query 8793 —-—tCTGTCTGTTACAGGAAACGCGGATTATGAAGGTTATTTATGCTCCCTGCTGCTCCCTG 8850

PEEEE DEEE  RReeenr e 0 e ik i i it il
Sbjct 22986 TTTCTGTTTGTTGTAGGAAACGAGATTATGAAAGCTACTTGTGTTCCTTACTGTTCCCTG 22927

Query 8851  CAGAATCCCGAAGCTCTGTTTTTGCACTGAGGGCCTTTAATGTGGAACTGGCTCAGGCTG 8910

. PEE e e e peeeenr e e el
Shjct 22926 CAGAGTGTCAAAGGTCTGCTTCTGCACTGCGGGCCTTCAATGTGGAACTGGCTCAGGCTG 22867

Query 8911  GTATTAAGATACCTTAAAATATTATTTGCGAAATGGTGATATAAGGTGT--TTAATGCTG 8968

R NN o e e AN e A A SN N il
Shjct 22866 GTATTAAAATACCTTAAAATATTA-TGACAAGATGGT--TGTAGGGTGTGCTTGGTACTG 22810

Query 8969  AACAATAAAGAAATATAGTTGTAATTTATATGTTAGATGTGTTTAAGGTCTCTGCTAGTG 9028

B e o el i e e i il
Shjct 22809 AATAGTAAAGAAATAGA---GTAATT--CATGGTAGATGTACTTAAAGTTGTTGCTAGTG 22755

Query 9029  ATTTCTTTTCCCTGCTAACTGTTTAGGCTTAGTAATTCAATACCAA-AAATAAAACTA-T 9086

R o A o e R N O ANy
Sbjct 22754 GTTTCTTTCTCATGCTAGCTACTCAGCCT---TAATT-AGTATCAAGAAATAAAACTAGT 22699

Query 9087 CTA-—————- ATGAACTTAATGGTTCTAGAAATGCCATTCTGGAATTTT 9128

| 1 IEEEE 0 el e b el e 11 1l
Sbjct 22698 CAATGGGTCTATGAATTCAATGGGTCTGGGAATGATATTCTAGACTTTT 22650

5e-60
8/226 (3%)

Score = 226 bits (250), Expect
Identities = 188/226 (83%), Gaps
Strand=Plus/Minus

Query 34578 TGATCATTTTATGATCTGGTGATCACTATTCTCTTTTTTCCAGGTTTCTCTAGAGGACTT 34637

PEEELERRRERRe ey teee 0 e e e el
Sbjct 1196  TGATCATTTTATGATCTAGTGACCGCTGCTCTCTTTCT-CCAGGTTTCTCTAGAGGACTA 1138

Query 34638 TCTAAAGAAAATTCAGCGAGTGGATTTTGATATATTCCACCCATCTTTACAGCAGAAGAA 34697

_ PELRREEREE RRRneer o P e o el
Sbjct 1137  CTTAAAGAAAATCCAGCGAGTAGACTTTGATATATTCCATCCGTCTTTACAGCAGAAGAA 1078

Query 34698 TACATTACTTCCATTATATTTGTATATTCAGTCATGGAGAAAAACATATTAAAATAATTT 34757

. I LR Penn e ey Peene et ik el 11l
Shjct 1077  CATGTTACTTCCATTATCTTTGTATATTCAATCATGGAGAAAAAGATACTAAAATGATTT 1018

Query 34758 CATG--GC----ATTGATGTTAATTCTAGTCTATTAGTTTTATAAA 34797

11 LR R e e ey e 1 i
Sbjct 1017  TATGTTGCTCATACTGAT-TTACTTTTAGTTTATTGGTTTAAAAAA 973

Score = 224 bits (248), Expect
Identities = 225/289 (77%), Gaps
Strand=Plus/Minus

2e-59
157289 (5%)

Query 23664 TTTCACTCATAAATCCTGTTTTTCAGATGTAAAACAGGATAAATGTCTCCTTTTACATG- 23722

IEEE REERREEer e teeeenn 1 1l I 11
Shjct 10855 TTTCCATCATAAATCGTGTTTTCCAGATGTCAGACAG----AATGGATACCTTTACAGGG 10800

Query 23723 TTTAGGTTATTTCTCTATGCTATTTCTATTGATTTATTATGCACTTAG---AATAGAGCA 23779
I 1 1l I 11 L 1l It 11t
Sbjct 10799 TTTAGGTGATGTCT---TG----TGCTCTTGATTTGTTATGCTTCAAGGACAACAGAGCA 10747

Query 23780 GCCCTGTGTAATTTCTGAAATCATAGGTATAAAGGATCTTCATGCAGATCATGCTGCAAG 23839
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L O Y O R NN ARy
Sbjct 10746 ACCCTGTTTGGTTTCTGTGGTTCTAGGCGTGAAGGATCTTCATGCAGATCATGCTGCAAG 10687

Query 23840 TCATATTGGAAAAGCACAAGGCATTGTCACTTGCTTGAGAGCAACACCATATCATGGGAG 23899

IE TR PRy PRt ket 111
Sbjct 10686 CCACATTGGAAAGGCACAAGGCATTGTCACGTGCTTGAGAGCAACACCCTATCACAGTAG 10627

Query 23900 CAGAAGAAAGGTGTTCCTTCCCATGGATATTTGTATGCTGGTAAGGCTG 23948

I LEE PR eeeennee 0 e i 1 il
Sbjct 10626 CAGGAGACAGGTGTTCCTGCCCATGGATGTCTGTGTGCAGGTGAGGCTG 10578

Resumen usando distintas opciones
Usando “MEGABLAST”

Color Key for alighment scores

=40 40-50 80-200 *=200
Queryl | | | | |
0 000 14000 21000 25000 35000

Usando “discontiguous megablast”

Color key for alighment scores
<40 40-50 20-200 *>=200

0 F000 14000 21000 22000 35000

Usando “Somewhat similar sequences (blastn)”( Encuentra 12 subcadenas)

Color key for alignment scores

<40 40-50 80-200 »=200
R P i ———
0 7000 14000 21000 28000 35000
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2.2.4  1dem pero usando ahora el programa TBLASTX con las misma secuencias adjuntas Ex2-genomicA.fa i Ex2-genomicB.fa

NCBI BLAST! thlastx-2sequences/ Formatting Results - SDG1DPIKA1R

Edit and Resubmit Save Search Strategies b Formatting options = Download

Blast 2 sequences

HumanSeq

Query ID Icl|15337 Subject ID 15339
Description HumanSeg Description MouseSeq
Molacule type nucleic scid Molecule type nucleic scid
Query Length 25001 Subject Length 25501
Program TBLASTX 2.2.19+ P Citstion

Other reports: PrSearch Summary [Taxonomy reports]

¥ Graphic Summary

Distribution of 104 Blast Hits onthe Querny Sequence &)

|Mouse over to see the defline, click to show alignments |

Color Key for alignment scores

<40 4050 | 5080 | £0-200 »>=200
e |

| | | | |
0 7000 14000 21000 23000 35000

Guery

i L L L

¥ Dot Matrix View

Plotofic15337 vs 15339 &

-

26,347
|
7

20k
]

15 K

10 K

._H-

II:I|1 0339
]

IR T IO WO AR PO EPOIPON T O N PO AP PO IO TP I I SO AP TP TP P IR I I B I O
Icl|15337 10 K 15 K 20 k. 29 K 30 K 34,776

¥ Descriptions

Score E
Sequences producing significant alignments: {Bits) Value N

1c1]15339 MouseSeq 131 fe-175 23

» Alignments

Se observa claramente que BLASTX “encuentra” mas trozos en comun que BLASTN

>1cl] 15339 MouseSeq
Length=26501
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Score = 131 bits (280), Expect(23) = 6e-175
Identities = 49/70 (70%), Positives = 61/70 (87%), Gaps = 0/70 (0%)
Frame = +3/-1

Query 23739 MLFLLIYYALRIEQPCVISEIIGIKDLHADHAASHIGKAQGIVTCLRATPYHGSRRKVFL 23918
++ L+ Y + EQPC++S ++G+KDLHADHAASHIGKAQGIVTCLRATPYH SRR+VFL
Sbjct 10787 LVLLICYASRTTEQPCLVSVVLGVKDLHADHAASHIGKAQGIVTCLRATPYHSSRRQVFL 10608

Query 23919 PMDICMLVRL 23948
PMD+C+ VRL
Sbjct 10607 PMDVCVQVRL 10578

Score = 112 bits (239), Expect(23) = 6e-175
Identities = 47/55 (85%), Positives = 50/55 (90%), Gaps = 0/55 (0%)
Frame = +1/-1

Query 34612 FFQVSLEDFLKKIQRVDFDIFHPSLQQKNTLLPLYLY IQSWRKTY*NNFMALMLT 34776
F QVSLED+LKKIQRVDFDIFHPSLQQKN LLPL LYIQSWRK Y*N+FM L+LI
Sbjct 1163 FLQVSLEDYLKKIQRVDFDIFHPSLQQKNMLLPLSLY IQSWRKRY*NDFMLLILI 999

Score = 108 bits (230), Expect(23) = 6e-175
Identities = 42/46 (91%), Positives = 43/46 (93%), Gaps = 0/46 (0%)
Frame = +2/-3

Query 12248 FKPCL*VKDSVSEKT IGLMRMQFWKKTVEDIYCDNPPHQPVAIELW 12385
FK CL VKDSVSEKTIGLMRMQFWKK VED+YCDNPPHQPVAIELW
Sbjct 20067 FKLCLQVKDSVSEKTIGLMRMQFWKKAVEDMYCDNPPHQPVAIELW 19930

Score = 97.3 bits (206), Expect(23) = 6e-175
Identities = 46/78 (68%), Positives = 52/78 (66%), Gaps = 0/78 (0%)
Frame = +3/-2

Query 1794  GRRARSAGVMAASAHGSVWGPLRLGIPGLCCRRPPLGLYARMRRLPGPEVSGRSVAAASG 1973
GRRA AGVMA S GSV GP G+ L R+PP + R+RRLPGP RSVAAASG
Sbjct 25930 GRRAPEAGVMATSMLGSVRGPRPFGLANLFHRQPPRDAWERVRRLPGPSAVRRSVAAASG 25751

Query 1974 PGAWGTDHYCLELLR*AS 2027
PG G+ YCLELLR* +
Sbjct 25750 PGIPGSHLYCLELLR*VA 25697

Score = 95.5 bits (202), Expect(23) = 6e-175
Identities = 38/41 (92%), Positives = 40/41 (97%), Gaps = 0/41 (0O%)
Frame = +3/-2

Query 25263 TQHGVSQEDFLRRNQDKNVRDVIYDIASQAHLHLKHVSRLF 25385
+QHGVSQEDFLRRNQDKNVRDV+YDIASQAHLHLKHVS LF
Sbjct 8845 SQHGVSQEDFLRRNQDKNVRDVVYDIASQAHLHLKHVSSLF 8723

Score = 88.1 bits (186), Expect(23) = 6e-175
Identities = 38/47 (80%), Positives = 40/47 (85%), Gaps = 0747 (0%)
Frame = +3/-2

Query 8796  VCYRKRDYEGYLCSLLLPAESRSSVFALRAFNVELAQAGIKIP*NI1 8936
VC RKRDYE YLCSLL PAE + S ALRAFNVELAQAGIKIP*NI+
Sbjct 22981 VCCRKRDYESYLCSLLFPAECQRSASALRAFNVELAQAGIKIP*NIM 22841

Veamos que hace exactamente BLASTX
4.9 "Translated query vs protein database (blastx)" is useful for finding similar proteins to those encoded by a nucleotide query.

Translated BLAST services are useful when trying to find homologous proteins to a nucleotide coding region. Blastx compares
translational products of the nucleotide query sequence to a protein database. Because blastx translates the query sequence
in all six reading frames and provides combined significance statistics for hits to different frames, it is particularly useful when
the reading frame of the query sequence is unknown or it contains errors that may lead to frame shifts or other coding errors.
Thus blastx is often the first analysis performed with a newly determined nucleotide sequence and is used extensively in
analyzing EST sequences. This search is more sensitive than nucleotide blast since the comparison is performed at the protein
level.
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2.2.5 Responde lo siguiente ahora sobre (9) y (10): ¢que programa detecta més fragmentos comunes? ¢ Qué programa te parece
mas potente para encontrar estos fragmentos?

Reformulo>>>;Por qué es mas potente BLASTX que BLASTN?.

Primero comprobemos con BLAST que son estas secuencias:
Ex2-genomicA.fa:

HumanSeq
Query ID |cl|17427 Database Name nr
Description HumanSeq Description All GenBank+EMEL+DDB]+PDE sequences (but no EST,
Molecule type nucleic acid 5TS, GSS,environmental samples or phase 0, 1 or 2 HTGS
Query Length 25001 sequences)

Program BLASTN 2.2.19+ P Citation

Other reports: PSearch Summary [Taxonomy reports] [Distance tree of results]

W Graphic Summary

Distribution of 375 Blast Hits on the Query Sequence &)

|Muuse—nuerm show defline and scores, click to show alignments |

Color key for alighment scores
<40 80-200

Sequences producing significant alignments:
(Click headers to sort columns)

Accession Description Max Total Query E .Mﬁ
score score coverage Vvalue ident
0il21105002|AC068189.11  Homo sapiens chromosome 8, clone RP11-320N21, complete sequence 4370  3.064e+04 49% 0.0  100%
0i|10435232|AK023339.1 Homo sapiens cDNA FLJ13277 fis, clone OVARC1001044 1624 2418 3% 0.0 100%
Qi|124517690|NM_152416.2 Homo sapiens chromosome 8 open reading frame 38 (C80rf38), mRNA 387 2178 3% igz 100%
. Homo sapiens chromosome 8 open reading frame 38, mMRNA (cDNA clone 0 9e- o
0i|20380223|BC028166.1 IMAGE:5245422), complete cds 385 2030 3% 102 100%
. PREDICTED: Pan troglodytes similar to putative phytoene synthase, transcript variant 0 ) o
0i|114620976|XM_001144499.1 1 (LOC464293), MRNA 378 2142 3% 1e-99 100%
qil114620978]XM 519865.2 PREDICTED: Pan troglodytes similar to putative phytoene synthase, transcript variant 363 1946 3% 30-95 100%

2 (LOC464293), mRNA

Synthetic construct Homo sapiens clone IMAGE:100009290; FLH178894.01L;
0i|123996308|DQ894830.2 RZPD0839A06129D chromosome 8 open reading frame 38 (C80rf38) gene, encodes 360 627 1% 3e-94 100%
complete protein

Podemos observar que la secuencia problema “Ex2-genomic.faf’ parece ser el cromosoma 8 humana, al que se le han sustituido

fragmentos, con “n” en la secuencia fasta.
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http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=Nucleotides&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFX6N7JJ01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&WORD_SIZE=11&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=Nucleotides&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFX6N7JJ01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&WORD_SIZE=11&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=Nucleotides&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFX6N7JJ01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&WORD_SIZE=11&DISPLAY_SORT=4&HSP_SORT=0#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=Nucleotides&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFX6N7JJ01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&WORD_SIZE=11&DISPLAY_SORT=4&HSP_SORT=0#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=Nucleotides&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFX6N7JJ01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&WORD_SIZE=11&DISPLAY_SORT=0&HSP_SORT=0#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=Nucleotides&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFX6N7JJ01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&WORD_SIZE=11&DISPLAY_SORT=0&HSP_SORT=0#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=Nucleotides&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFX6N7JJ01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&WORD_SIZE=11&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=Nucleotides&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFX6N7JJ01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&WORD_SIZE=11&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=21105002&dopt=GenBank&RID=SFX6N7JJ01R&log$=nucltop&blast_rank=1
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#21105002#21105002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=10716643&dopt=GenBank&RID=SFX6N7JJ01R&log$=nucltop&blast_rank=2
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#10716643#10716643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=10435232&dopt=GenBank&RID=SFX6N7JJ01R&log$=nucltop&blast_rank=3
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#10435232#10435232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=124517690&dopt=GenBank&RID=SFX6N7JJ01R&log$=nucltop&blast_rank=4
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#124517690#124517690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=20380223&dopt=GenBank&RID=SFX6N7JJ01R&log$=nucltop&blast_rank=5
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#20380223#20380223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=114620976&dopt=GenBank&RID=SFX6N7JJ01R&log$=nucltop&blast_rank=6
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#114620976#114620976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=114620978&dopt=GenBank&RID=SFX6N7JJ01R&log$=nucltop&blast_rank=7
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#114620978#114620978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=123996308&dopt=GenBank&RID=SFX6N7JJ01R&log$=nucltop&blast_rank=8
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#123996308#123996308
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Ex2-genomicB.fa

MouseSeq
Query ID |cl|25711 Database Name nr
Description MouseSeg Description All GenBank+EMEL+DDE]+PDE sequences (but no EST, 5TS,
Molecule type nucleic acid GS55,environmental samples or phase 0, 1 or 2 HTGS sequences)
Query Length 26301 Program BLASTN 2.2.19+ P Citation

Other reports: P Search Summary [Taxonomy reports] [Distance tree of results
¥ Graphic Summary

Distribution of 279 Blast Hits onthe Query Sequence &

Maouse-over to show defline and scores, click to show alignments

ment scores

Color key for
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Q"ewl ] ] I ] ]
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Sequences producing significant alignments:
(Click headers to sort columns)
Max  Total Query E Max

Accession Description :
P score  score coverage value ident

Mouse DNA sequence from clone RP23-130H14 on chromosome 4 Contains a ribosomal
protein S11 (Rps11) pseudogene, the Plekhf2 gene for pleckstrin homology domain
containing family F (with FYVE domain) member 2, a novel gene and a CpG island,
complete sequence

Mus musculus 3 days neonate thymus cDNA, RIKEN full-length enriched library,
Qi|74193144|AK041507.1 clone:A630018A01 product:hypothetical Terpenoid synthase containing protein, full 1744 2405 4% 0.0 100%
insert sequence

0i|31096529|AL732497.15 4364 1.841e+05 58% 0.0 100%

Te-

0i|147906107|NM_001085493.1 Mus musculus RIKEN cDNA 2310030N02 gene (2310030N02Rik), mMRNA 418 2046 4% 112 100%
. Mus musculus adult male tongue cDNA, RIKEN full-length enriched library, 0 3e- o
0i[12844408|AK009547.1 clone:2310030N02 product:unclassifiable, full insert sequence 3719 1880 3% 100 100%
0i|28913437|BC048539.1 Mus musculus RIKEN cDNA 2310030N02 gene, mRNA (cDNA clone IMAGE:6539873) 337 625 1% 2e-87 100%
. PREDICTED: Rattus norvegicus similar to F23N19.9 (predicted) o ) o
0i|109476121|XM_001072347.1 (RGD1309085. predicted), MRNA 235 932 2% 8e-57 99%
. PREDICTED: Rattus norvegicus similar to F23N19.9 (predicted) o ) o
0i|62648625|XM_232684.3 (RGD1309085. predicted), MRNA 235 932 2% 8e-57 99%
0i|21105002|AC068189.11 Homo sapiens chromosome 8, clone RP11-320N21, complete sequence 209 748 3% 5e-49 96%

Homo sapiens cDNA FLI57629 complete cds

Homo sapiens chromosome 8 open reading frame 38 (C80rf38), mRNA
—
Homo sapiens putative phytoene synthase mRNA, complete cds
—

La secuencia problema “Ex2-genomicB.fa” es igualmente el cromosoma 4 del Raton, con fragmentos sustituidos.

. Todo parece indicar que los matchs de BLASTX nos estdn mostrando las zonas en donde puede
existir un proteina homologa.

Como dice la ayuda de BLASTX, esta disefiado para:

Translated BLAST services are useful when trying to find homologous proteins to a nucleotide coding region. Blastx compares translational products of the
nucleotide query sequence to a protein database. Because blastx translates the query sequence in all six reading frames and provides combined
significance statistics for hits to different frames, it is particularly useful when the reading frame of the query sequence is unknown or it contains errors that
may lead to frame shifts or other coding errors. Thus blastx is often the first analysis performed with a newly determined nucleotide sequence and is used
extensively in analyzing EST sequences. This search is more sensitive than nucleotide blast since the comparison is performed at the protein level.

En donde dice claramente que cuando hacemos este tipo de comparaciones muestra mucha mas sensibilidad que la busqueda por
nucleotidos (BLASTN). En definitiva BLASTX es mas potente para comparar secuencias largas que pueden contener
fragmentos homélogos.
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http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFXUWEYK01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=1&HSP_SORT=1#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFXUWEYK01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=1&HSP_SORT=1#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFXUWEYK01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFXUWEYK01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFXUWEYK01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=4&HSP_SORT=0#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFXUWEYK01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=4&HSP_SORT=0#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFXUWEYK01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=0&HSP_SORT=0#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFXUWEYK01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=0&HSP_SORT=0#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFXUWEYK01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NCBI_GI=yes&NEW_DESIGN=on&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SFXUWEYK01R&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=31096529&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=1
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#31096529#31096529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=74193144&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=2
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#74193144#74193144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=147906107&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=3
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#147906107#147906107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=12844408&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=4
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#12844408#12844408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=28913437&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=5
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#28913437#28913437
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=109476121&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=6
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#109476121#109476121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=62648625&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=7
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#62648625#62648625
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=21105002&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=8
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#21105002#21105002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=10716643&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=9
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#10716643#10716643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=194376371&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=10
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#194376371#194376371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=194391377&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=11
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#194391377#194391377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=124517690&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=12
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#124517690#124517690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=114620976&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=13
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#114620976#114620976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=45594394&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=14
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#45594394#45594394
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=114620978&dopt=GenBank&RID=SFXUWEYK01R&log$=nucltop&blast_rank=15
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi#114620978#114620978
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Vemos que los querys de ambas secuencias hacen match comun sobre gi|21105002|AC068189.11 ( Un clon del cromosoma 8 )
en amarillo.

Profundicemos un poco en esto.
« Entramos en el Genome Browser y selecciono el cromosoma 8 (en la casilla de busqueda escribir chr8)
e Afado con BLAT el primer fragmento coincidente de nuestras dos secuencias problema: (que habiamos obtenido
anteriormente, en azul abajo))

Score = 131 bits (280), Expect(23)
Identities = 49/70 (70%), Positives
Frame = +3/-1

6e-175
61/70 (87%), Gaps = 0/70 (0%)

Query 23739 MLFLLIYYALRIEQPCVISEI IGIKDLHADHAASHIGKAQGIVTCLRATPYHGSRRKVFL 23918
++ L+ Y +  EQPC++S ++G+KDLHADHAASHIGKAQGIVTCLRATPYH SRR+VFL
Sbjct 10787 LVLLICYASRTTEQPCLVSVVLGVKDLHADHAASHIGKAQGIVTCLRATPYHSSRRQVFL 10608

Query 23919 PMDICMLVRL 23948

PMD+C+ VRL
Sbjct 10607 PMDVCVQVRL 10578

o Afadimos las pistas de other refseq y activo el Mouse Chain

Curiosamente obtenemos esto:
UCSC Genome Browser on Human Mar. 2006 Assembly
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El alineamiento con el
cromosoma 4 de Mus

Si comprobamos quien es NM_152416 vemos que:
LOCUS NM_152416 1808 bp mRNA linear PR1 07-NOV-2008
DEFINITION Homo sapiens chromosome 8 open reading frame 38 (C8orf38), mRNA.
ACCESSION NM_152416

VERSION NM_152416.2 GI1:124517690
KEYWORDS .
SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 1808)
AUTHORS  Suzuki,Y., Yamashita,R., Shirota,M., Sakakibara,Y., Chiba,J.,
Mizushima-Sugano,J., Nakai,K. and Sugano,S.

JOURNAL  Genome Res. 14 (9), 1711-1718 (2004)
PUBMED 15342556

Parece que la ayuda de BLASTX esta en lo cierto, Sifve para localizar homologos. .
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2.3 EJERCICIO 3: ANOTACION DE SECUENCIAS

2.3.1 Dadas las 3 secuencias Ex3-unknownl.fa, Ex3-unknown2.fa y Ex3-unknown3.fa adjuntadas al enunciado, probad todas
las comparaciones dos a dos o tres a tres con el programa CLUSTALW, para decidir cual de las 3 secuencias NO parece
estar relacionada con las otras dos restantes.

Calculad los alineamientos que consideréis oportunos y reflexionad la respuesta.

2.3.2 Usad el programa BLAST mas adecuado en la pagina Web http://www.ncbi.nlm.nih.gov/blast/ para averiguar que tipo de
secuencia es Ex3-unknownl.fa. Esto representa realizar la anotacion de la secuencia: debéis tener en cuenta los resultados
mas significativos.

En este caso, no queremos alinear esta secuencia con otra de nuestras secuencias, sino con una base de datos de secuencias anotadas en el NCBI. Debéis

Por la experiencia que he acumulado en la PEC primero creo que es mejor resolver el siguiente apartado y luego este. Como no
cuesta mucho investigo primero que es cada una de las secuencias problema:

Sequence 1.

NCBI BLAST/ blastn suite/ Formatting Results - SDOHEVHVTO1N

Edit and Resubmit Save Search Strategies P Formatting options  pDownload

sequenceq (1383 letters)
Query ID Icl|48485 Database Name nr
Description sequencel Description All GenBank+EMBL+DDBI+PDE sequences (but no EST, 5TS,
Molecule type nucleic acid G55, environmental samples or phase 0, 1 or 2 HTGS
Query Length 1383 sequences)

Program BLASTN 2.2.19+ PCitation

Other reports: BSearch Summary [Taxonomy reports] [Distance tree of results]

¥ Graphic Summary

Distribution of 199 Blast Hits on the Query Sequence &)

|I‘u’|0use-0vert0 show defline and scores, click to show alignments |

Color key for alighment scores

<40 40-50 80-200 *>=200
Grue ry |
1 1 1 1 1 1
0 250 500 750 1000 1250

Sequences producing significant alignments:
{Click headers to sort columns)

. s - S -
NM 000374.3 Home sapiens ureparphyrinogen decarboxylase (UROD), mRMNA 2555 2555 100% 0.0 100% m
XM 513127.2 PREDICTED: Pan troglodvtes similar te Chain &, Phe232leu Ml 2516 2516 100% 0.0 99% E
®¥M 0D1154880.1 | PREDICTED: Pan troglodytes similar te Chain A, Phe232leu Mui 2412 412 958, 0.0 98, E
AF104440.1 Home sapiens isclate sporadic PCT patient 10 uroporphyrinegen 2342 2342 930 0.0 998; m
AF104439.1 Homeo sapiens isolate sporadic PCT patient 3 uroparphyrinogen ¢ 2342 2342 93%0 0.0 99% m
AF104438.1 Homa sapiens isolate sporadic PCT patient 8 uroparphyrinogen ¢ 2342 2342 93% 0.0 99% m
AF104437.1 Haomao sapiens isolate sporadic PCT patient 7 uroparphyrinogen ¢ 2342 2342 93% 0.0 99% m
AF104436.1 Home sapiens isolate speradic PCT patient & uroporphyrinogen c 2342 2342 93% 0.0 99% m
AF104435.1 Home sapiens isolate speradic PCT patient 5 uroporphyrinegen ¢ 2342 2342 93% 0.0 99% m

N . . 2 L lalen Jn il S == s
ESThliestralamioa il UROD flianal (Ademas comprobamos que la secuencia problema contiene los UTRS, intrones y exones)

UCSC Genome Browser on Human Mar. 2006 Assembly
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Sequence 2

NCBI BLAST/ blastn suite/ Formatting Results - S0GBH3REO1N
Edit and Resubmit Sawe Search Strategies  pFormatting options  pDownload

sequence? (1052 letters)
Query ID |cl|45282 Database Name nr
Description seguenceZz Description All GenBank+EMBL+DDB1+PDE sequences (but no EST, STS,
Molecule type nucleic acid G55,environmental samples or phase 0, 1 or 2 HTGS
Query Length 1052 sequences)

Program BLASTN 2.2.19+ PCitation

Other reports: B Search Summary [Taxonomy reports] [Distance tree of results]

¥ Graphic Summary

Distribution of 50 Blast Hits on the Query Sequence &)

|M0use-0vert0 show defline and scores, click to show alignments |

Color key for alignment scores
<4 40-50

Sequences producing significant alignments:
{Click headers to sort columns)

Des076.1 Mus musculus mRMA far prealbumin, complate cds 1542 15432 100% 0.0 100% m
MM 0132697 .4 Mus musculus transthyretin [Ttrl, mRMNA 1914 1914 EEE 0.0 EEEE m
AKD14454.1 Mus musculus 18 days pregnant adult female placenta and extra 1866 1866 EEE 0.0 98%% m
AC123078.6 Mus musculus BAC clene RP24-7 1 C5 from chremosome 18, cor 1245 1928 99% 0.0 100%
AC1325290.5 Mus musculus BAC clone RP23-58013 from 18, complete seque 1245 1328 999; 0.0 100%g

BCO26526.1 Mus musculus transthyretin, mRNA [cDNA clone MGC: 107649 | 1140 1140 585, 0.0 100%: m
AKOD18701.1 Mus musculus adult male kidney cDMNA, RIKEN full-length enrich 1134 1134 Sy 0.0 100% m
. 5588.1 Mus musculus adult male kidney cONA, RIKEN full-lenath enrich 1134 1134 58% 0.0 100% m
X03351.1 Mouse mRMA for prealbumin 1134 1134 S8% 0.0 o | [TEIEG
M19524.1 Mouse prealbumin (transthyretin] gene, 5' flank 1129 1129 58% 0.0 99%%

AKO50155.1 Mus musculus adult male liver tumor cONA, RIKEN full-length er 1127 1127 57 % 0.0 100% m
BCO32069.1 Mus musculus transthyretin, mRNA [cDNA clone IMAGE: 41643 | 1122 1122 57% 0.0 o | [TEIEG
BCO24702.1 Mus musculus transthyretin, mRNA [cDNA clone MGC:18651 Ik 1090 1090 589 0.0 98% m
AF473660.1 Rattus narvegicus transthyretin-related protein (TTH] mRNA, co 837 837 58% 0.0 919 m
BCOB6346.1 Rattus norveaicus transthyretin, mRNA [cDNA clone MGC: 1087 826 826 56% 0.0 91% m
AKO807 57, Mus musculus adult retina cONA, RIKEN full-length enriched libr 819 819 43% 0.0 99% m
wiARTE 1 Rat mRMA fnr fransthurstin a7 217 Sasn non a1 8 mra

Es la prealbumina de raton.
Sequence 3
MCEI BLASTI blastn suitel Formatting Results - SOH3IGEBBO1H
Edit and Resubmit Save Search Strategies  (>Formatting options  pDownload
sequenced (1414 letters)
Query ID Icl|49021 Database Name nr
Description sequencel Description All GenBank+EMEL+DDBI+PDE sequences (but no EST, 5TS,
Molecule type nucleic acid GS5.environmental samples or phase 0, 1 or 2 HTGS
Query Length 1414 sequences)

Program BLASTN 2.2.19+ P Citation

Other reports: P*Search Summary [Taxonomy reports] [Distance tree of results

¥ Graphic Summary

Distribution of 25 Blast Hits on the Query Sequence &)

|I"u'10use-cwerm show defline and scores, click to show alignments |

Color key for alignment scores

200 0

Query | | | |
500 750 1000 1250
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Sequences producing significant alignments:
{Click headers to 3ort columnsa)

Hescmibion Euttael m —vali:ue ill:‘::t Links
Danio rerie uroporphyrinegen decarboxylase [urod] mRMA, campl 2612 100%% 0.0 100% m
Diania rerie ureporphyrinegen decarboxylass, mRNA [cDMA clone 2516 100% 0.0 38% m
Danio rerie ureporphyrinegen decarboxylase, mRNA [cDMNA clone 2152 3% 0.0 EELE EE
Zebrafish DMNA sequence from clane CH7 3-38P6 in linkage grou) 2653 100% 0.0 100%
Salmo salar clone ssal-raf-523-063 Uroporphyrinegen decarbox 562 7 8% Ze-156 76% m
PREDICTED: Bos taurus similar to ureparphyrinagen decarboxyl 180 180 36% Ze-41 745%; m
1.1 | Owis aries ureporphyrinogen decarboxylase [urod), mRNA i76 176 35% 3e-40 745, m
PREDICTED: Canis familiaris similar to Uroporphyrinogen decarl 156 156 21% 3e-34 76% mE
PREDICTED: Canis familiaris similar to Uroporphyrinegen decarl 156 156 21%% 3e-34 7 6% w
PREDMCTED: Canis familiaris similar to Uroperphyrinegen decarl 156 156 21% Je-34 76% m
DREMTTEM: Maniz familizriz similzrta llranarmhurinansn Azl 1=c 1=e XL A Tcoe mr=ra

Es la UROD del pez Zebra.

El Alineamiento con CLUSTALW de las tres secuencias, en la ordenacion inicial ya muestra las
diferencias:

SegA Name Len(nt) SegB Name Len(nt) Score
1 sequencel 1383 3 sequence3 1414 51

1 sequencel 1383 2 sequence2 1052 3

2 sequence2 1052 3 sequence3 1414 2

No obstante hay que hacer notar que el distinto tamafo de las secuencias puede desvirtuar el score.
Estamos haciendo un alineamiento global y los gaps tb puntuan. Creo que lo adecuado seria hacer
primero alineamientos locales y recortar las partes de las secuencias menos coincidentes, y luego
repetir los alineamientos con los fragmentos mas comunes. Igualmente hay que hacer una prueba
estadistica con cadenas del mismo tamafio y contenido CG, pero aleatorias. De esta manera
comprobariamos la significacion de los scores.

Probando jalView
Aqui podemos ver que zonas estan conservadas:

E http:/ /www.ebi.ac.uk/Tools/es/cg - |E| | ﬂ
File Edit Select Wiew Format Caolour Calculate Help

b e ] o T T R L R
e GGATTGAGCTCGLAG TTACAGACAGCTGACCATGGAAGLCGAATGGGTTGGGACCTL - - - AGGGTTTTCCGGAGC TG A 151
seguerce 3 -{140d 15 AT - TCAAGCTCTCCTG TGAAGCCGGTL - ATGATGGATAAGGACAGTTTCATTCTCCCAAAAGACTTTCCAGAGTTGARD

Conzensus

T AGCTC-C---T- AG-C-th- - A--ATGGA- - G- A -TT----C--C---A-G--TTTCC-GAG- TGA
160 170 180 180 200 210 220

b e L = R T R R R
162 AGAATGACACATTCCTGLGAGCAGCCTGGGGAGAGGAAACAGACTACACTCCCGTTTGGTGECATGCGCCAGGCAGGC 228
segueroe I8 00 GGAATGACACATTCCTGAGAGCGGLGCOAGGAGAAGAGATLGAGCACATTCCAG TG TG TG TATGAGACAGGLTEGA GG

e _-_I_I_-_I_I_I_._._I_-_._I_-_l

-GAATGACACATTCCTG -GAGL-GL- -G-GGAGA-GA-A- -GA- - ACA-TCC-GT-TGGTG-ATG-G-CAGGL-G6G -

=23
205
293

CG-TAC-T-CCAGAGTTLAGGGAA. COCCGGOLAGE - - AGGATTTCTTCGACACGTOGTCGOCTCTCCTGAGGL - TGLTE

280

zeguerce 2-052 1--------- CCJ’-‘\CJ’-‘\ G CTCETEARA GATGGCTTCCC CGQCT CCTCC TTé CTCGCTGGA
ZZACGTTACTTALC THRTAGGERAACCECEGETECCCAGGACTTT CAGCABGEMG TCGCMCTCETGCAGGECCTE
seguerce 391414 6T CGCTACCTGL CAGGERATCACCECEARGC AAAGATTTLC TeAGARGHG TCE TIICCCETEAAGCTTE

Conzensus

310 320 350 380 3?0 380
segurerce 2{-{1052 B2 GT GTGTC TGGCCCCG TGGAGA AAATG GGT ClRG T 145
06 TGAACTRGACTCEGC CACTGCGT CEBCTCTGG TGCCA ARTINTC -CIEGECA TETT AL 270
CCCTCAGG CATTTEG TECCA CETC - CIEGECA CCz17

seguente 3-1414 244 TG TACATHALC
TGA-CTEACTCTGCAGCE - CTOCGGCG - TTCCD - - TGGATGCTGCCATCATCTTCT - - COGACATCCTGGTTG-T-0C

AAAGA GGATCC GGGEAGLC - CCTT2‘1'.-"
AGGAC AGCT CcC AGCCATHAAGABAAGAGC 459
GGGCC ACTT cC AACCACHGAAGEAGCL TG 302

Conzensus

seguerce ' {-1052

390
- AGCCCT CTG GGCTG AAAAGTGTTC
380 -CTGEG CANMG G ACCANGC TACCTGGE
zeguerce 3-8 - ATGEG AR TCAAR GTGTCCAGGJ’-‘«
L-. - J.l.l. -A -

Sequence 2 ID: sequence] Mucleotide: Adenine (445)
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NEighhuur joining tree using BLOSUMB2 -0 x| |-
™ File View |
m [
m saquence? II

saquence]
sequenced
Las secuencias 1y 3 (
parecen estar mas
=0 cercanas

e v e e A EETE) - ] ] -

Para testear los resultados:

Recupero un fasta de prealbumina de Humano (human_like2.fa)

LOCUS NM_000371 938 bp mRNA linear PR1 01-FEB-2009
DEFINITION Homo sapiens transthyretin (TTR), mRNA.

ACCESSION NM_000371

VERSION NM_000371.3 GI1:221136767
KEYWORDS
SOURCE Homo sapiens (human)

Y volvemos a alinear

SegA Name Len(nt) SeqgB Name Len(nt) Score
1 sequencel 1383 2 sequence2 1052 3
1 sequencel 1383 3 sequence3 1414 51
1 sequencel 1383 4 Human_like2 8300 2
2 sequence2 1052 3 sequence3 1414 2
3 sequence3 1414 4 Human_like2 8300 1

Vemos Gue obtiene un score mas alto (13) (en verde) Puesto que Sequence2 y Human_like2 si estan

relacionadas. También comprobamos que el score de human_like2 con sequence3 y sequencel es
similar al que se obtenia con Sequence2. Confirmamos que no estan relacionadas.

Para comprobar la sensibilidad preparo 2 secuencias aleatorias de cada una de las secuencias incluida
la Human_like2, con el software OMKROGEN http://www.manet.uiuc.edu/nobai/nobai.php
http://nar.oxfordjournals.org/cgi/screenpdf/36/suppl_2/W85.pdf

SegA Name Len(nt) SegB Name Len(nt) Score
4 sequence2 1052 10 Human like2 8300 13

6 Seq2_OmRand?2 1052 10 Human_like2 8300 7

5 Seg2 OmRandl 1052 9 Seg3_ OmRnd2 1414 5

1 sequencel 1383 11 Human_ like2 OmRndl 8300 4

4 sequence?2 1052 11 Human like2 OmRndl 8300 4

1 sequencel 1383 4 sequence?2 1052 3
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sequence1: 0.23958

sequencel: 0.24415

Human_likeZ2_OmRnd1: 0.48318
Seq2_omRand_2: 018752

C

Seq1_omRand_1: 0.48790
SeqZ_OmRand1: 0.47297
Seq3_OmRnd2: 0.47285
sequence2: 0.43189

_|—1

Human_like2:
SeqZ2_OmRandZ: 0.47607

Human_like2_OmRndZ: 0.48815

Seq3_OmRnd1: 0.49099

Como conclusion final podemos decir que todo secuencia (en esta comparacion) con score por debajo

o0 igual a 7, tiene muchas probabilidades de no estas relacionada.
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	1.1 EJERCICIO 1 
	1.1.1 Accede a la base de datos de secuencias NCBI: 
	1.2.1 Seleccionad Búsquedas de secuencias de Nucleótidos     
	1.2.2 Introducir este identificador  NM_000374      
	1.2.3 Acceder a esta entrada. Debéis deducir el tipo de molécula biológica y especie a la que corresponde.      
	1.2.4 Localizad el nombre del gen.      
	1.2.5 Ahora debéis distinguir la parte codificante para proteína del gen (buscad el codón ATG de inicio de traducción). ¿Cuál es el codón STOP en este caso?      
	1.2.6 Obtened la secuencia en pantalla en formato FASTA y en texto plano (no HTML).         
	1.2.7  Seleccionad Ver secuencia en formato XML. Localizad la secuencia del gen en este formato de una forma inteligente, sin buscar en todo el fichero manualmente.     
	1.2.8 Seleccionad alguno de los links hacia PUBMED. Explicad qué es PUBMED.      
	1.2.9 Volved a la página principal del NCBI. Para el mismo identificador, repetid la búsqueda pero ahora sin ninguna restricción (en todas las bases de datos a la vez). Comentad brevemente los nuevos resultados aparecidos.     
	1.2.9.1 Exploración de OMIM 


	1.3  EJERCICIO 2  
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	1.3.3 Escribid  UROD  en el recuadro apropiado e iniciad la búsqueda.      
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	1.3.13.2 Quien es el Fugu?. Afable pececillo  
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	1.3.15 Finalmente, debéis intentar reproducir exactamente la figura que se incluye en este enunciado. Enumerad una por una cada opción/pista activada y qué significado tiene.     

	1.4  EJERCICIO 3  
	1.4.1 Repetid la búsqueda del gen UROD ahora en ratón ( Mus musculus ). Comentad brevemente cuáles son las diferencias más relevantes (si hay) entre el gen anotado en humano y el mismo gen anotado ahora en ratón.      
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