Zebrafish Workshop Module 1: de novo Analysis of Sequence

Module 1: Manual Genome Annotation and de novo Analysis

of Sequence

Aims

* How to access sequence information using Entrez and UniProt.

* General de novo analysis of cDNAs, including ORF finder to highlight putative protein
products of a cDNA, blastp link from within this to investigate the potential protein products,
Spidey to align cDNA to genomic DNA. Clustalw to align similar sequences, view in Jalview
and use GeneDoc to produce a graphics file.

* View manually annotated genes in the Vega browser.

* Perform a Blast search using sanger blast server on all finished and unfinished zebrafish

clones

General Introduction

Genomic and protein sequences can be accessed from various databases around the world. | will
now introduce the major ways to access this sequence information, namely Entrez at NCBI and
UniProt at EBI.

Entrez is a search and retrieval system that integrates information from databases at NCBI
including the reference sequence (RefSeq) collection. The databases at NCBI include nucleotide
sequences, protein sequences, macromolecular structures, whole genomes, and MEDLINE
(through PubMed).
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Main Entrez entry point:

A
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The Reference Sequence (RefSeq) database provides a biologically non-redundant collection of
DNA, RNA, and protein sequences. Each RefSeq represents a single, naturally occurring
molecule from a particular organism. RefSeqgs are frequently based on GenBank records but differ
in that each RefSeq is a synthesis of information, not a piece of a primary research data in itself.
Similar to a review article in literature, a RefSeq is an interpretation by a particular group at a
particular time. RefSeqs can be retrieved in several different ways: by searching the Entrez
Nucleotide or Protein database, by BLAST searching, by FTP, or through links from other NCBI

resources.
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Reference Sequences

Goal: One sequence entry for each naturally occurring DNA, RNA and protein

molecule

chromosome
NC_000000
contig

gene
NG_000000

mRNA protein Key:
NM_000000 NP_000000 curated

predicted predicted
mRNA protein

Multiple products for one gene are
instantiated as separate RefSeqs with the
same LocusID.

For further information about RefSeq please visit: http://www.ncbi.nim.nih.gov/RefSeqg/key.html#accession

Curated Records
NC_123455
NG_123456
NM_123456
NP_123456
NR_123456

Model Records
NT_123456
NW_123456
NZ_ABCD12345678
XM_123456
XP_123456
ZP_123456
XR_123456

Complete genomic sequence (chromosome)
Incomplete genomic sequence

mRNA

Protein derived from NM

Non-coding RNA

Assembly of BAC data
Assembly of WGS data
Collection of WGS data
mRNA

Protein derived from XM
Protein derived from NZ
Non-coding RNA
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The benefits of RefSeq:

* non-redundancy

* explicitly linked nucleotide and protein sequences

* updates to reflect current knowledge of sequence data and biology

» data validation and format consistency

¢ distinct accession series

* ongoing curation by NCBI staff and collaborators, with reviewed records indicated

UniProt (Universal Protein Resource) is the world's most comprehensive catalogue of protein
information. It is a central repository of protein sequence and function created by joining the
information contained in Swiss-Prot (a database containing non-redundant, manual high-quality
annotation that is cross-referenced to many other databases, with flatfiles containing features and
information on individual protein sequences. Each entry has a unique accession number), TrEMBL
(an automatic computer-annotated supplement to SwissProt, containing the translations of all
coding sequences (CDS) present in the EMBL Nucleotide Sequence Database that are not yet

integrated into SwissProt), and The Protein Information Resource (PIR), located at Georgetown

University Medical Center (GUMC).

Search in

Query

Protein Knowledgebase (UniProtKB)

Done

Search Clear | Fields »

Search

WELCOME

The mission of UniProt is to provide the scientific community with a
comprehensive, high-quality and freely accessible resource of protein
sequence and functional information.

What we provide

UniProtKB Protein knowledgebase, consists of two sections:

Swiss-Prot, which is manually annotated and
reviewed.

TrEMBL, which is automatically annotated and is
not reviewed.

UniRef Sequence clusters, used to speed up similarity
searches.
UniParc Sequence archive, used to keep track of sequences

and their identifiers.

Supporting data  Literature citations, taxonomy, keywords and more.

Prdt

Blast Align

NEWS

Release 14.0 — Jul 22, 2008

Major release - New official

UniProt website - New structure for
DE lines - Cross-reference to
BindingDB -UniProt decoy
databases

> Statistics for UniProtKB:
Swiss-Prot - TrEMBL

» Forthcoming changes
> News archives

SITE TOUR

Learn how to make best use of the
tools and data on this site.

PROTEIN SPOTLIGHT

Going unnoticed
June 2008

There are people who saunter
through life unnoticed until
something happens and reveals
that they are far less ordinary than
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Module Introduction

The Vertebrate Genome Annotation (Vega) database is a central repository for high quality,
frequently updated, manual annotation of vertebrate finished genome sequence. The browser is
based on the code from the Ensembl project and the data is produced by the Human and
Vertebrate Analysis and Annotation (HAVANA) group at the Wellcome Trust Sanger Institute.
Currently the available species are human, mouse, zebrafish, pig and dog. The annotation is
undertaken in collaboration and synchronisation with the central zebrafish database ZFIN.

If you have generated a piece of sequence (either cDNA or genomic sequence) you are unlikely to
want to wait for the sequence to be annotated automatically by genome viewers. It is possible to
annotate the sequence manually, using freely available tools to access various databases. In
addition, some of these tools, such as ORF finder, are not used by genome viewers so if you have
found a region of interest in Ensembl or NCBI, you may wish to analyse an already annotated
sequence using these programs to provide additional information. You may also want to perform in
silico predictions of expression of a putative protein product, search for similar proteins or align
similar sequences.

Such analyses are part of the following flow diagram:

Lab work

de novo cDNA analysis
de novo genomic sequence analysis >
de novo protein analysis

in silico predictions
o \ / Development
Predictions

of programs

Confirms/disagrees with

Sequence analysis
tools
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The following is a summary of the DNA and protein analysis programs used in this module,

together with a brief outline of their functions:

ORF Finder (Open Reading Frame Finder)
A graphical analysis tool that finds open reading frames in a sequence. The putative protein

sequences may then be blasted by integral blastp.

Spidey

This aligns cDNA to genomic DNA and will output a list of exons together with an alignment and
protein translation.

CLUSTALW
DNA and protein sequences can be aligned with clustalw and viewed in Jalview.

GeneDoc
A desktop package, used to produce graphical images of sequence alignments in many formats.
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The Vega database

Vega differs from Ensembil in that it shows annotation from the labour intensive process of manual
curation produced by the Human and Vertebrate Analysis and Annotation (HAVANA) group at the
Wellcome Trust Sanger Institute (WTSI). Finished genomic sequence is analysed on a clone by
clone basis using a combination of similarity searches against DNA and protein databases and a
series of ab initio gene predictions. Annotation is based on supporting evidence, which is external
sequence such as ESTs, cDNAs and protein, and is performed to the standards agreed at the
human annotation workshops (HAWK). Vega displays complete chromosomes and specific
regions of interest. Grey shading indicates annotation status, with light grey showing partially
annotated regions and dark grey showing regions with no annotation. Currently, human
chromosomes 1, 3, 6, 7, 8, 9, 10, 13, 14, 16, 17, 18, 19, 20, 22, X and Y have full manual
annotation, together with 44 genome-wide ENCODE regions and eight human haplotypes (6-COX,
6-QBL, 6-SSTO, 6-APD, 6-DBB, 6-MANN, 6-MCF, 6-PGF) of the chromosome 6 MHC region.
There are also CORF genes on chromosomes 1, 2, 3,4, 5, 8,9, 11, 12, 15 and 17. The CORF
project (at the WTSI) aims to produce a cDNA clone of each protein coding gene in the human
genome, and manual annotation has been used to confirm ORFs and UTRs, to enable the design
of PCR primers. Mouse currently has chromosomes 2, 4, 11 and X, together with candidate Insulin
Dependent Diabetes (IDD) regions and the DelL36H regions of chromosome 13. Zebrafish has
annotation for the majority of genes in ZFIN as well as full chromosome annotation on chrs 1, 2, 4,
5, 8,9, 10, 13, 18, 19, 20, 22 and 23 currently displayed. Pig shows the MHC (SLA) region on
chromosome 7 from Large White Boar and 8Mb of chromosome 17, and dog shows the MHC
(DLA) class Il region on chromosome 12 from Doberman.

Vega is an important contributor to the conserved CDS (CCDS) project, which is a collaborative
effort between the European Bioinformatics Institute (EBI), the National Centre for Biotechnology
Information (NCBI), the Wellcome Trust Sanger Institute (WTSI) and the University of California at
Santa Cruz (UCSC). The aim of the project is to identify a core set of human protein coding

regions that are consistently annotated between the different institutes.
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1. Does AB006190 have any open reading frames? Use NCBI ORF finder to find ORFs. What
potential protein products does this cDNA code for? Use the link from ORF finder to investigate
using blastp.

ORF Finder: www.ncbi.nlm.nih.gov/gorf/gorf.html

Type in accession number
) AB006190 into box, or copy and
s b et paste sequence in fasta format.

EnterGlorAcc:-:ssmN\W Click on OrfFind

or sequence in FASTA format

" B / Select bases and
FROM: |¢ TO: ! . . .
‘ genetic code if required

1 Standard o

Comnents an suggesions 1o s @nctd ot gou
Credits to: Tatiana Tatusov and Roman Tatusov.

PubMed OMIM Taxonomy Structure

Homo sapiens mRNA for aquaporin adipose, complete cds. POSItlo.n and Iength of
ORFs in the sequence

Frum. from to  Length
View ||1GenBank ~| Redraw ||100 ~| g
—I —] B 173..1201 1029

-2 @ 664.. 888 225
= -1 B 140.. 343 204
[ N +3 B840.. 974 135

$ -2 W 178.. 312 135
B 971..1093 123
-\ @B

s 113}

113

Shaded boxes indicate ORFs. Click on
AB006190 has 7 potential T
OREFs.
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ORF Finder (Open Reading Frame

_
59 \[a:1]| Finder)

Pubhed

OMIM

Taxonomy

Anonymous

View\ 2 Fastanucleotide — ‘ ‘ViewAll‘ ‘Red.‘raw\ OrfFind

ro ORF Finder (Open Reading
=P \(e0Y Finder)

Structure

«—

Frame

Blue lines = start codons
Pink lines=stop codons

PubMed

Entrez

Homo sapiens mRNA for aquaporin adipose, complete cds.

Program | blastp ¥ | Database | nr v

Vi j 1 GenBank v 100 v

Nz

._.H_
|

T ]
T | — ]
| ]
Length: 342 aa
[Jaccept | [ Altemative Inifiation Codons |
173 Jrougttoaagoatccgggcacaggeggtoecaccoegtygotocaas

vV Q A 8 G HRRS TR G 5 K

218 Jrogtetoctggtecgtgatagoasagatccaggaaatactgoad
v 5 w s v I A K I Q E I L Q
263 Logtgogagagttectygocgagtteat gageacatat
vV R EF L 4 EF M 8 T Y

308 qrca gtattcggecttggttocgtggooccatatggtteta
y u v F G L G S V A H M V L
353 gataassaaatatgggagctaccttggtygtoaacttgggttittygge

y K K Y ¢ 8§ YL GV NULGF G

398 ftcggagtocaccoatggagtycacgtgycagyccgeatctetygga
G vV T ¥ 6V HV A G R I 5 G
443 Joccacatgaacgoagetgtgacctttgectaactgtgogetygyge
H ©» N A A VvV T F A N C & L G
438 douocgtgocctggaggaagtttccggtetatgtgotgggycagtoe
v P W R F P VvV Y V L G Q F
533 dtgggctocttoctggcggotgocaccatctacagtetettotac
G 8§ F L A A A T I Y S L F ¥
578 qoggocattotocacttttocgggtggacagetgatygtgaccggt
4 I L HF 8 G G Q L n v T G
623 docgtogetacagotggoatttttgocacctaccttectgatcac

v A T A G I F 4 T Y L P D H

blastp or tblastn and
database can be selected

Structure

[ with parameters

rame from to

B 664..
@ 140..
@ 340..
m178.
0971

31731201 1029

Click on a shaded

ORF to get this view.

Length ORF changes to pink

Blastp the protein
sequence shown below
the ORF by clicking on
the blast button.
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Length: 113 aa

241 cty
[ )

286 caategatagt
08IV

466 cttgectettat

Alternative initiation codons: highlights leucine
codons as well as methionine codons.

LASYGATAQAVLILRIN
511 tot ttgggacetgetact cocat

S AT A AFGTCS S H
556 cteactgtggteacectettetacage 582

L VITLFZYS

PubMed Entrez BLAST OMIM Taxonomy

Homo sapiens mRNA for aquaporin gdipose, complete cds.

Vi 3 Fasta protein 1] Redraw I loxj Fr;u:w o (@
~— . +2 @ 122..1201
= -2 664.. 888
\_:*j -1 140.. 343
[ ~~— | — ] +3 840.. 974
D 2 B178. 312
. 1 B971..1093
[ | — | E— ~J 3@ 1. 113

| ]

>1lel| Sequence 1 ORF:173..1201 Frame +2

Structure

Click on accept when
you are happy with a
CDS (the highlighted
region will turn green).

8 \[@):)f ORF Finder (Open Readjfig Frame Finder)

Length
1080
225
204
135
135
123
113

Select the view to be fasta protein and
click on view to bring up the sequence in
fasta format. This can now be copied and
pasted into other applications.

MVQASGHRRSITRGSKMVSWSVIAKIQEILQRKMVREFLAEFMS TYVHNVFGLGSVAHMVLNKKYGSYLGV
NLGFGFGVTHGVHVAGRISGAHMNAAVTF ANCALGRVPWRKFPVYVLGQFLGSFLALATIVSLFYTAILH
FSGGOLMVTGPVATAGIFATYLPDHMTLWRGFLNEAWLTGHLQLCLFAITDQENNPALPGTEALVIGILY
VIIGVSLGMNTGYAINPSRDLPPRIFTF IAGUGKQVF SNGENWWWVPVVAPLLGAYLGGIIYLVFIGSTI
PREPLEKLEDSVAYEDHGITVLPKNGSHEPTISPLTPVSVSPANRSSVHP APPLHESMALEHF *
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Homo sapiens mRNA for aquaporin adipose, complete cds.

Program | blastp | Databasc| nr ~| ™ with paramctcrs

Click on BLAST button

Click on View report to
view BLAST results

Getting Started Latest Headlines AppleY Amazon eBay Yahoo! NewsY

» NCBI/ BLAST/ Format Request

Query [cl[2640 (342 letters)
Database nr

Job title 1cl|2640 (342 letters)

Request D [7yccoumzo12 ‘ View report | [~ Show results in a new window
Format Show l Alignment v| as ‘ HTML ~| | Advanced View Reset form to defaults (2]
Ali tView | Painvise ~ )
Display [¥ Graphical Overview |V Linkout |[¥ Sequence Retrieval |~ NCBIgi ©
Masking Character: | Lower Case | Masking Color: )

Limit results  Descriptions:| 100 || Graphical overview: | 100 || Alignments:| 100 ¥| )]

Organism  Type common name, binomial, taxid, or group name. Only 20 top taxa will be shown.

\ @

Entrez query: | L)

Expect Min: Expect Max: ™)

Formatfor [ PSIBLAST  with incusion threshoid:| | )

|

AN

Can also format for PSI-Blast if required
by checking the PSI-BLAST box

11
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BLASTP results

results of BLAST

BLASTP 2.2.9 [May-01-2004]

Reference:

Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schidffer,

Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997),
"Gapped BLAST and PSI-BLAST: a new generation of protein database search
programs", Nucleic Acids Res. 25:3389-3402.

RID: 1089369892-23111-86899017791.BLASTQ4

Query=
(359 letters)

Database: All non-redundant GenBank CDS
translations+PDB+SwissProt+PIR+PRF excluding environmental samples
1,921,851 sequences; 641,055,585 total letters

If you have any problems or questions with the results of this search
please refer to the BLAST FAQs

Taxonomy reports

Score E
Sequences producing significant alignments: (bits) Value
ref|NP_001161.1| aquaporin 7; aquaporin adipose [Homo sapie... 695 0.0
dbj|BAC05693.1| aquaporin adipose [Homo sapiens] 691 0.0
emb|CAD13298.1| bA251017.3 (similar to aquaporin 7) [Homo s... 635 0.0
ref|XP_376852.1| similar to bA251017.3 (similar to aquapori... 583 e-165
ref|XP_376866.1| similar to bA251017.3 (similar to aquapori... 583 e-165
ref|XP_372110.2| similar to bA251017.3 (similar to aquapori... 562 e-159
ref [NP_031499.1| aquaporin 7 [Mus musculus] >gi|9910621|sp]|... 442  e-123
dbj|BAC36431.1| unnamed protein product [Mus musculus] 442 e-123
ref |[NP_062030.2 aquaporin 7 [Rattus norvegicus] >gi|321724... 431 e-119
gb|AAH62701.1| AQP7 protein [Homo sapiens] 396 e-109
ref|NP_956204.1| Unknown (protein for MGC:63700); wu:fj98f0... 300 4e-80
emb|CAG01413.1| unnamed protein product [Tetraodon nigrovir... 280 3e-74
ref |NP_004916.1 aquaporln 3 [Homo saplens] >gi|2497938|sp]| .. 275  9e-73
gb |AAP36954.1 Homo sapiens aquaporin 3 [synthetic construct] 275 9e-73
emb | CAG46822.1| AQP3 [Homo sapiens] 274  3e-72
ref|NP_113891.1 aquaporln 3 [Rattus norveglcus] >gi|135196. . 273  3e-72
ALIIDAANACEN 1| mmcimcmaad e Massiin wn e nTn L)

12
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2. Align the genomic sequence AL133548 against a piece of cDNA sequence, BC007459,
using Spidey.

SPIDEY:
http://www.ncbi.nlm.nih.gov/IEB/Research/Ostell/Spidey/

(,
<3 NCBI

PubMed Entrez BLAST OMIM Taxonomy Structure

Spidey FAQ Genomic accession
Spidey Spidey is an mRNA-to-genomic alignment program. For a number in here or can
documentation complete description of how Spidey works, click here. For

an example, click here. cut and pa§te genomiC
sequence in fasta

Help/Contact Genomic sequence (FASTA or GIIACCGSV format or upload file.
Upload file: | |(Browse..

3L133548 /

Spidey executables

From: 0 To: |0

mRNA sequence(s) (One or more FASTA or
GllAccession) 7:

Uploadﬁle:‘ ‘ Browse... i
BC007459 < cDNA accession

number in here

[ divergent sequences ?
[] Use large intron sizes?

Minimum mRNA-genomic
identity 10 P4
Minimum length of mRINA
covered @/ﬂ
. i Output options:
Genomic sequence is: 7 putop
® Vertebrate g gextfs oat:ly
O Drosophila ay ony
O C. elegans © ASN.1
) [ Print multiple alignment
O Plant q g
Click align
Spidey FAQ Download Privacy Disclaimer
executable Source statement

13
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Results: Exon length Percentage
identity
Genomic: gi| 7899 142[emb]é :
chromosome 9¢q13-21.2 Qontains a novel gene (FLI20559), he OSTF1 gene for osteoclast
stimulating factor 1 (OSF JSH3P2) and a CpG island
mRINA: gi|13
Alignment 15 on plus stragd of genomic sequencefind on plus strand of mRINA sequence
mRINA coverage: 99%
Overall percent identity: i
Non-aligning poly(&) | Graphical
59766 118358 overview
Genomic mRINA . . . Donor Acc.
coordinates  coordinates length  identity  mismatches  gaps site site

L 59766- 9
Exon 1 59916 1-151 151 100.0% 0 0 d

.  88685- ) o
Exon 2 22731 152-198 47 100.0% 0 0 d a

. 98750- 9
Exon 3 92200 199-249 51 100.0% 0 0 d a

. 10175%- ) o
Exon4 101822 250-313 64 100.0% 0 0 d a

. 102851- 9
Exon 5 103004 314-367 54 100.0% 0 0 d a

o 104475- ) o
Exon 6 104582 368-475 108 100.0% 0 0 d a

- 105527- 9
Exon 7 105576 476-525 50 100.0% 0 0 d a

o 108719- ) o
Exon 8 108797 526-604 79 98.7% 1 0 d a

o 112015- 9
Exon 9 112113 605-703 99 100.0% 0 0 d a

Genomic mRNA
co-ordinates co-ordinates

14
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Exon 3: 98750-98800 (genomic); 199-249 (mRNA)

98750

199

98790

239

TTTCTTCTAGCCAGATGAATTATACTTTGAGGAAGGTGATATTATCTACA
FEECEEEEEEEEEEE TP EE TR T err
CCAGATGAATTATACTTTGAGGAAGGTGATATTATCTACA
PDELYFEEGDTITITY

TTACTGACATGGTAAGTCCAG
FEETEET T
TTACTGACATG
I TD X

Exon 4: 101759-101822 (genomic); 250-313 (mRNA)

101759

250

101799

290

CTTTTACCAGAGCGATACCAATTGGTGGAAAGGCACCTCCARAGGCAGGA
PECCEEEEEEERERERE R R LT EE ey
AGCGATACCAATTGGTGGARAGGCACCTCCAAAGGCAGGA
SDTHNUWUEKGTS KGR

CTGGACTAATTCCAAGCAACTATGGTAAGTGTTG
FECCEREEEEERE R rre
CTGGACTAATTCCAAGCAACTATG
TGLIPSUNTY

Exon5: 102951-103004 (genomic); 314-367 (mRNA)

102951

314

TTCAATCTAGTGGCTGAGCAGGCAGAATCCATTGACAATCCATTGCATGA
FEEEEEEEEEEE R LT
TGGCTGAGCAGGCAGAATCCATTGACAATCCATTGCATGA
VAEQAESIDNPLHE

Alignments for each exon:

EST2GENOME
http://bioweb.pasteur.fr/seqanal/interfaces/est2genome.html

There are other cDNA to genomic alignment programs available:

SIM4

http://pbil.univ-lyon.fr/sim4.html
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3. Use clustalw to align similar sequences.

To fetch some sequences, used UniProtKB:

Search UniProtKB for RPS6.
Select a human, mouse, rat, cow and
chicken sequence.

B HOMe | CIBOOKMArks i Kea Hat Network “ Iraining i SUPPOIT \: SOTWAre i UeVeIOpers : EMDedded \: Searcn ¢ Haraware : UOCUMENTation \: UOWNIOAAS i SNOp & News

> UniProtkBe

Search in Query

Protein Knowledgebase (UniProtkB) ~ ~| |RPS6 Search | Clear | Fields »

Search Blast Align Retrieve ID Mapping *
- 25 of 133 results for RPS6 ¥ in UniProtKB sorted by score descending®
+a» Browse by taxonomy, keyword, gene ontology, enzyme class or pathway | » ; Reduce sequence redundancy to 100%, 90% or 50% | |} Customize display
Show only reviewed ' (UniProtkB/Swiss-Prot) or unreviewed ' (UniProtKB/TrEMBL) entries
Restrict term "rps6" to gene name, protein name
Page 1 of 6 | Next »

Accession  Entry Name Status Protein Names Genes Organism Length
v P62753 RS6_HUMAN 40S ribosomal protein S$6 (Phosphoprotein NP33) RPS6 (OK/SW-cl.2) Homo sapiens (Human) 249
P P62754 RS6_MOUSE 1 405 ribosomal protein S6 (Phosphoprotein NP33) Rps6 Mus musculus (Mouse) 249
v P62755 RS6_RAT 40S ribosomal protein S6 Rps6 Rattus norvegicus (Rat) 249
I~ P23370 RS6_THETH 305 ribosomal protein S6 (T59) rpsF (rps6) Thermus thermophilus 101
] P39017 RS6_XENLA 40S ribosomal protein S6 rps6 Xenopus laevis (African clawed frog) 249
I~ P29327 RS6_DROME 405 ribosomal protein S6 RpS6 (hen) (I(1)airs) Drosophila melanogaster (Fruit fly) 248

(CG10944)
P48134 RR6_CYAPA Cyanelle 30S ribosomal protein S6 rps6 Cyanophora paradoxa 104
P82403 RR6_SPIOL X 305 ribosomal protein S6 alpha, chloroplast precursor [Cleaved into: 30S ribosomal protein S6 beta; 305 RPS6 Spinacia oleracea (Spinach) 168
ribosomal protein S6 gamma; 30S ribosomal protein S6 delta; 30S ribosomal protein S6 epsilon] (Fragment)
M Qseges RS6_BOVIN 405 ribosomal protein S6 RPS6 Bos taurus (Bovine) 249
v P47838 RS6_CHICK 405 ribosomal protein S6 RPS6 Gallus gallus (Chicken) 249
[T QInNENS RS6_CAEEL 405 ribosomal protein S6 rps-6 (Y71A128.1) Caenorhabditis elegans 246
I 019917 RR6_CYACA Chloroplast 30S ribosomal protein S6 rps6 Cyanidium caldarium 103
I~ Q8sG29 RR6_CYAME Chloroplast 30S ribosomal protein 56 rps6 Cyanidioschyzon merolae (Red alga) 99
] 078447 RR6_GUITH Chloroplast 30S ribosomal protein S6 rps6 Guillardia theta (Cryptomonas phi) 96
[~ Pagags RR6_0DOSI Chloroplast 30S ribosomal protein 56 rps6 Odontella sinensis (Marine centric 96
diatom)

[~ AoToLO RR6_PHATR Chloroplast 30S ribosomal protein 56 rps6 Phaeodactylum tricornutum 98
{ ] P51359 RR6_PORPU Chloroplast 30S ribosomal protein S6 rps6 Porphyra purpurea 112
Ao BRETREPS ~NIOTOPIAST SUS TIDUSOMAT ProTem S6 rpss G :\:;ta::;owa [ Fetieve || Aion | Clear
=@ 0F 0 = = =]

Click on retrieve
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Identifiers

QSE995
P47838

Blast

) UniProtKB (5)

FASTA

[ Download (2 KB) | Open ]

GFF
Sequence features in GFF.
[ Download (9 KB) | Open ]

Flat Text

[ Download (20 KB) | Open ]

XML

[ Download | Open |

RDF/XML

[ Download | Open |

List

P62753 Retrieve |
P62754
P62755 Clear |

Downloads : Contact - Help

Batch retri

Enter or upl
to download
POO750 A4_HU
UniRef100_Pog

orl Browse... |
Align Retrieve ID Mapping
Search

Sequence data in FASTA format.

Complete data in XML format.

Complete data in RDF format.

5 unique items available for download

» Download data compressed or uncompressed

Complete data in the original flat text format.

5 selected: P47838 8 Q5E995 B p62755

Select Fasta and
open to display
sequences in a new
window

Iceape

. File Edit View Go Bookmarks Tools Window Help

Q Q @ @ |% https//bet’ | [Cy Search |

-

&

. 4 Home | 3Bookmarks % Red Hat Network < Training % Support ~ »

4
0DRer D

=P62753| RS6_HUMAN 40S ribosomal protein S6 - Homo sapiens
MKLNISFPATGCQKLIEVDDERKLRTFYEKRMATEVAADALGEENKGY VVRISGGNDKQG
FPMKQGVLTHGRVRLLLSKGHSCYRPRRTGERKRKSVRGCI VDANLSVLNLVIVKKGEKD
IPGLTDTTVPRRLGPKRASRIRKLFNLSKEDDVRQY VVRKPLNKEGKKPRTKAPKIQRLY
TPRVLQHKRRRIALKKQRTKKNKEEAAEY AKLL AKRMKEAKEKRQEQI AKRRRLSSLRAS
TSKSESSQK

>P62754|RS6_MOUSE 40S ribosomal protein S6 - Mus musculus
MKLNISFPATGCQKLIEVDDERKLRTFYEKRMATEVAADALGEENKGY VVRISGGNDKQG
FPMKQGVLTHGRVRLLLSKGHSCY RPRRTGERKRKSVRGCIVDANLSVLNLVIVKKGEKD
IPGLTDTTVPRRLGPKRASRIRKLFNLSKEDDVRQY VVRKPLNKEGKKPRTKAPKIQRLY
TPRVLQHKRRRIALKKQRTKKNKEEAAEY AKLL AKRMKEAKEKRQEQI AKRRRLSSLRAS
TSKSESSQK

=P62755|RS6_RAT 40S ribosomal protein S6 - Rattus norvegicus
MKLNISFPATGCQKLIEVDDERKLRTFYEKRMATEVAADALGEENKGY VVRISGGNDKQG
FPMKQGVLTHGRVRLLLSKGHSCYRPRRTGERKRKSVRGCI VDANLSVLNLVIVKKGEKD
IPGLTDTTVPRRLGPKRASRIRKLFNLSKEDDVRQY VVRKPLNKEGKKPRTKAPKIQRLY
TPRVLQHKRRRI ALKKQRTKKNKEEAAEY AKLLAKRMKEAKEKRQEQIAKRRRLSSLRAS
TSKSESSQK

>QSE995|RS6_BOVIN 40S ribosomal protein S6 - Bos taurus
MKLNISFPATGCQKLIEVDDERKLRTFYEKRMATEVAADALGEENKGY VVRISGGNDKQG
FPMKQGVLTHGRVRLLLSKGHSCYRPRRTGERKRKSVRGCIVDANLSVLNLVIVKKGEKD
IPGLTDTTVPRRLGPKRASRIRKLFNLSKEDDVRQYVVRKPLNKDGKKPRTKAPKIQRLY
TPRVLQHKRRRI ALKKQRTKKNKEEAAEY AKLLAKRMKEAKEKRQEQI AKRRRLSSLRAS
TSKSESSQK

=P47838|RS6_CHICK 40S ribosomal protein S6 - Gallus gallus
MKLNISFPATGCQKLIEVDDERNVRTFYEKRMATEVAADSLGEENKGY VVRISGGNDKQG
FPMKQGVLTHGRVRLLLSKGHSCYRPRRTGERKRKSVRGCI VDANLSVLNLVIVKKGEKD
IPGLTDTTVPRRLGPKRASRIRKLFNLSKEDDVRQY VVRKPLNKEGKKPRTKAPKIQRLY
TPRVLQHKRRRI ALKKQRTQKNKEEAADY AKLLAKRMKEAKEKRQEQI AKRRRLSSLRAS
TSKSESSQK

I B e B @ |Done

B
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http://www.ebi.ac.uk/clustalw/index.htm

(eNSCINE Submission Form

Clustal W is a general purpose multiple sequence alignment pragram for DNA or proteins. It
produces biologically meaningful multiple sequence alignments of divergent sequences. It

calculates the best match for the selected sequences, and lines them up so that the identities, .
similarities and differences can be seen. Evolutionary relationships can be seen via viewing GO |nt0 ClustalW_ Copy
Cladograms or Phylograms. d t
;!:]Download Software an pas e Sequences
and click on run.......
YOUR EMAIL ALIGNMENT TITLE RESULTS ALIGNMENT CPUMODE
l l lSequence | linteractive v‘ lfull v‘ lsingle Vl
KTUP WINDOWY SCORE TYPE TOPDIAG PAIRGAP
(WORD SIZE) LENGTH
ldef v] ldef V] ‘percent Vl ‘def V‘ ldef V|
MATRIX GAP OPEN END GAP GAP
GAPS EXTENSION DISTANCES
[def ] [def v/ [ def v| [def | [ def v/
QUTPUT PHYLOGENETIC TREE
QUTPUT QUTPUT TREE TYPE CORRECT DIST. IGNORE GAPS
FORMAT ORDER
aln w/numbers “" [aligned “" [none VI off v -

Enter or Paste a set of Sequences in any supported format:

EYLHSQGVVHRDLKPSNILYVDESGNPESIRICDFGFAKQLRAENG 4
LLMTPCYTANFVAP

EVLKRQGYDEGCD IWSLGVLLYTHLAGCTPFANGPSDTPEEILTRI
GGGKFSVNGGNUDT
ISDVAKDLVSKMLHVDPHQRLTAKQVLQHPWITQKDSLPQSQLNYQ
DVQLVKGAMALTYS

ALNSSKPSPQLKPIESSILAQRRVKKLPSTTL

Upload a file: | |(Browse.. ]

E !Ezlm Results
Top of results

Results of search p a g e
Number of sequences | 4
Alignment score 25918
Sequence format Pearson
Sequence type aa
ClustalVy version 1.82
JalView =
Output file clustalw-20040803-03230846 . output
Alignment file clustalw-20040803-09230846. aln
Guide tree file clustalw-20040803-03230846.dnd
Your input file clustalw-20040803-09230846.input

To save a resuitfile right-click the fie link in the above table and choase "Save Target As”.
ifyou cannot see the Jailiew button, reload the page and check your browser settings to enable Java Applets.

Scores Table

Sequence Number v| [ View OuputFie

Seqh Neme Len(aa) SeqB Neme Len(aa) Score
1 svall|Q15418|K6A1_HUMAN 735 2 swall|P18653|K6A1_NOUSE 724 98
1 svall|Q15418|K6A1_HUMAN 735 3 swall|Q63531|K6A1_RAT 735 97
1 5vall|Q15418|K6A1_HUMAN 735 4 svall|P18652|K6AA_CHICK 752 9z
2 swall|P18653|K6A1_NOUSE 724 3 swall|Q63531|K6A1_RAT 735 98
2 swall|P18653|K6A1_NOUSE 724 4 swall|P18652|K6AA_CHICK 752 91
3 swall|Q63531|K6A1_RAT 735 4 svwall|P18652|K6AA_CHICK 752 o1

Pl FASE NOTE: Snme scores mau he missinn frm the houe bahis if the alinnment was dons nsinn muftinie CFV mnde. Piease check the outent
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Zebrafish Workshop Module 1: de novo Analysis of Sequence

Alignment

Scroll down to
view alignment

[ Show Colors ][ View Alignment File ]

CLUSTAL W {1.82) mult™MNe sequence alignment

QLKEPWPLMELVPLDPENGQTSGEEAGLQP:

swall|P18653 | K6A1_MOUSE
swall|Q63531| K641 RAT

swall|Q15418| K6A1_ HUMAN
swall|P18652 | K6AA CHICK

- 35

swall|P18653 | K6A1_MOUSE
sSwall|Q63531| K6A1_RAT

swall|Q15418| K641 HUMAN
swall|P18652 | K6AA CHICK

swall|P18653 | K641 _MOUSE
swall|Q63531| K6A1_RAT

swall|Q15418| K641 HUMAN
swall|P18652 | K6AA CHICK TPPDSNHLYAMKVLKKATLKVRDRVRTKIERD ILADVNHPFVVKLHY.

B ORE AR AR R ARR AR R AR R AR AN R AARAAR AR R AARRARRAAR

132
132
132
150

swall|P18653 | K641 MOUSE TEGKLYLILDFLRGGDLFTRLSKEVMFTEEDVKFYLAELALGLDHLHSLG

swall|Q63531| K6A1_RAT TEGKLYLILDFLRGGDLFTRLSKEVMFTEEDVKFYLAELALGLDHLHSLG 1

swall|Q15418| KEAI_HUHAN TEGKLYLILDFLRGGDLFTRLSKEVMFTEEDVKFYLAELALGLDHLHSLG 1

swall|P18652 | K6AL CHICK TEGKLYLILDFLRGGDLFTRLSKEVMFTEEDVKFYLAELALGLDHLHSLG

swall|P18653 | K641 MOUSE IIYRDLKPENILLDEEGHIKLTDFGLSKEAIDHEKKAYSFCGTVEYMAPE

swall|Q63531| K6A1 RAT IIYRDLKPENILLDEEGHIKLTDFGLSKEAIDHEKKAYSFCGTVEYMAPE

swall|Q15418| K6A1_ HUMAN IIYRDLKPENILLDEEGHIKLTDFGLSKEAIDHEKKAYSFCGTVEYMAPE 232

swall|P18652 | K6AA CHICK IIYRDLKPENILLDEEGHIKLTDFGLSKEAIDHEKKAYSFCGTVEYMAPE 250 .

- ERRRREEAAREAARATAAARIARAIANAREEANATIAAR IR AR AR AR Click on show
swall|P18653 | K6A1_MOUSE VVNRQGHTHS ADWUS YGWLH——————————— GKDRKETMTLILKAKLGHMP 271 Colours
swall|Q63531| K641 RAT VVNRQGHTHS ADWWSYGVLMFEMLTGSLPFQGKDRKETMTLILKAKLGMP 282
swall|Q15418| K6A1_ HUMAN VVNRQGHSHSADWWSYGVLMFEMLTGSLPFQGKDRKETMTLILKAKLGMP 282
swall|P18652 | K6AA CHICK VVNRQGHSHSADWWSYGVLMFEMLTGSLPFQGKDRKETMTLILKAKLGHMP 300

RERRRRRRRRRRRARERRE ERERRRRRRRARRRRARRR
swall|P18653 | K6A1_MOUSE QFLSTEAQSLLRALFKRNPANRLGSGPDGAEEIKRHIFYSTIDWNKLYRR 321
swall|Q63531| KGAl_RJLT QFLSTEAQSLLRALFKRNPANRLGSGPDGAEEIKRHIFYSTIDWNKLYRR 332
swall|Q15418| K641 HUMAN QFLSTEAQSLLRALFKRNPANRLGSGPDGAEEIKRHVFYSTIDWNKLYRR 332
swall|P18652 | K6AA CHICK QFLSAEAQSLLRALFKRNPANRLGSGPDGAEEIKRHPFYSTIDWNKLYRR 350
Alignment

[ Hide Colors ][ View Alignment File ]

CLUSTAL W (1.82) multiple secquence alignment

swall|P18653 | K641 MOUSE MPLAQLKEPWPLMELVPLDPENGQTSGEEAGLQPS—

swall|Q63531| K641 RAT MPLAQLKEPWPLMELVPLDPENGQASGEEAGLQPS—

swall|Q15418| K641 HUMAN MPLAQLKEPWPLMELVPLDPENGOTSGEEAGLQPS———————————————
swall|P18652 | K6AA CHICK MPLAQLAEPWPNMELVQLDTENGQAAPEEGGNPPCKAKSDITUVEKDLVD 50

EEEREE REEE X

EE T T

swall|P18653 | K6A1 MOUSE ———-KDEAILKEISITHHVE LDPSQFELLKVLGQGSFGKVFLVREV 82

swall|Q63531| K641 RAT ---KDEGILKEISITHH:. LDPSHFELLKVLGQGSFGKVFLVREV 82

swall|Q15418| K641 HUMAN ——-KDEGVLKEISITHHVKAGSEKADPSHFELLEVLGQGSFGKVFLVREV 82

swall|P18652 | K6AA CHICK STDKGEGVVKEINITHHVKEGSEKADPSQFELLEKVLGQGSFGKVFLVRKI 100
EE KEE KEEERE REEFEAES

R

ATLEKVRDRVRTKMERD ILADVNHPFVVKLHYAFQ 132
TKMERDILADVNHPFVVKLHYAFQ 132

swall|P18653 | K6A1l_MOUSE TRPDSGHLYAMKVLE
swall|Q63531| K641 RAT TRPDNGHLYAMKVLE v
swall|Q15415| K641 HUMAN TRPDSGHLYAMEKVLKKATLKVREDRVRTEMERD ILADVNHPFVVELHYAFQ 132
swall|P18652 | K6AA CHICK TPPDSNHLYAMEVLE RDRVRTKIERDILADVNHPFVVELHYAFQ 150

swall|P18653 | K6Al_MOUSE TEGKLYLILDFLRGGDLFTRLSKEVNF TEEDVKFYLAELALGLDHLHSLG 182
swall|Q63531| K6A1 RAT TEGKLYLILDFLRGGDLFTRLSKEVMF TEEDVKF YLAELALGLDHLHSLG 182
swall|Q15418| K6A1_HUMAN TEGKLYLILDFLRGGDLF TRLSKEVMFTEEDVKF YLAELALGLDHLHSLG 182
swall|P18652 | K6AA CHICK TEGKLYLILDFLRGGDLF TRLSKEVMF TEEDVKF YLAELALGLDHLHSLG 200

swall|P18653 | K6A1l_MOUSE IIYRDLKPENILLDEEGHIKLTDFGLSKEAIDHEKKAYSFCGTVEYMAPE 232
swall|Q63531| K6A1 RAT

swall|Q15415| K641 HUMAN
swall|P18652 | KEAL CHICK

swall|P18653 | K6A1l_MOUSE VVNRQGHTHS ADWUS YGVLY—-—————————— GKDRKETMTLILKAKLGHP 271
swall|Q63531| K6A1 RAT VVNRQGHTHSADWWSYGVLMFEMLTGSLPFQGKDRKETHTLILKAKLGHP 282
swall|Q15418| K6A1_HUMAN VVNRQGHSHS ADWUSYGVLMFEMLTGSLPFQGKDRKETHMTLILKAKLGHP 282
swall|P18652 | KEAL CHICK TRQGHSHS ADWWSYGVLNFEMLTGSLPFQGKDRKETHTLILK. 300
swall|P18653 | K641l MOUSE QFLSTEAQSLLRALFKRNPANRLGSGPDGAEEIKRHIFYSTIDUNKLYRR 321
swall|Q63531| K6A1_RAT QFLSTEAQSLLRALFKRNPANRLGSGPDGAEEIKRHIFYSTIDUNKLYRR 332
swall|Q15415| K641 HUMAN QFLSTEAQSLLRALFKRNPANRLGSGPDGAEEIKRHVFYSTIDUNKLYRR 332
swall|P18652 | KEAL CHICK LFKRNPANRLGSGPDGAEEIKRHPFYSTIDUNKLYRR 350
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shaded alignment.

Click on Jalview to view coloured,

File Edit Font View Colour Calculate : Help

d Jalview alignment editor,

10
swall |PL8653|K6AL_MOUSE/L-753MB
swall|Q63531|K6AL_RAT/1-753 ME
swall|QL5418|K6AL_HUMAN/1-753 ME
swall |PL8652|K6AA_CHICK/1-753ME

Quality/1-753

20 60
LKEPWP| LVPLDPENGQT ILKEI
LKEPWP| LVPLDPENG! GILKEI
LKEPWP| LVPLDPENGQT! GVLKEL
ILAEPWPNMELVQ IGRAAPEEGGNPPCKAKSDITWVEKDLVDSTD G INT

Java aApplet Window

30 40

G! G
G! (e)
G! G

50 80

70
.................. it PEnFELL!
.................. I PEHFELL|
I PEHFELL|
E PEQFELL|

To edit the alignment:

Click above the amino acid in the
sequence to select the column. From
the edit menu select remove
sequence to left of selected

column see below

G
G
G
G

T

T

O T

1 File Edit Font View Colour Calculate =

iw Help

Al
| 10

swall|P18653 |K6al _MOUSE/36-753 181
swall |Q63531|K6A1_RAT/36-753 CILKEIST
swall|Ql5418 |K6al HUMAN/36-753 KDEGVLKEIST
swall |P18652 |K6AA CHICK/S4 -753 KGEGVVKEINT

Quality/36-753

=

Java Applet Window
70

s

0

=

QLT O
HHHH
W gm

20

$0

i
EE

HHHH

110

=




Zebrafish Workshop Module 1: de novo Analysis of Sequence

Create a coloured and shaded figure with GeneDoc (Not available for Mac):
GeneDoc can be downloaded from here: http://lwww.psc.edu/biomed/genedoc/

Copy the aln format alignment
from clustalw (make sure that

: = you include the top line of
text), then open up GeneDoc
splectlnout Device and select file, import. Select

C File ¢ Ci <
k e clipboard as the input device
Please Select The Type of File. and Clustal for the file type

(" Fasta(Pearson) © PIR
* Clustal (ALN) " GCG (MSF)
" Phylip " Test
(" Fasta(DN&*nt] © IUPAC Text

" GenBank
Click on
Import | "npur i |mport
Help | Done | then done

The imported file will
be displayed in black

and white

#%. GeneDoc - [Genel]
'File Project Edit Arrange Shade Groups Score Tree Reports Plot Window Help

b

0| &| 2% C|S|G| =(valz=|E] /|| e 5 [l
=|%|d| =|=[=[= [C Q|P|E|S|H|I|L| DJ%F G| =l

| ol [z 2 =] M|

Pro2
Pro3
Pro7
Pro4
Pro5S
Prod
Pro6 :
ProlO :
Proll :
Pro9

[ T T I O O O O T Y

Click on the C
button
(configuration
dialog)

Pro2
Pro3
Pro7
Pro4
Pro5
Prof8
Pro6 :
Proili -

S AR I ANEA RS
Ao i B o
HcelEL]
LCTTEe]
LCITEC]
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PhysioChem |
Project I Print

" Property " 3levels — —
C Search & 4 Levels Tertiary: ,W Difference Mode Style

Identity I LogOdds | Score Tables

Shade I Reports I Property l Search I St

—Shading Mode | [~ Shade Level Conserved Percent| — Residue Display Mode—
¢ Conserved | |C Mo Shading Primary: |1 00 * Normal
" Quantify ™ 2Levels St W " Differences

X|

ructure

" PhysioCherr

" Stucture —Shade Style

¢ Diff/Consensus Line
" Diff/Top Sequence

. & |dentity " Terti .
" |dentity 4 Derde [ [V Similarity Groups Enabled
" LogOdds
— Conserved and Quantify Mode Colors
Primary ~ Secondary Tertiany ~ Base )
Colors Colors Colors Colors ThIS menu bOX can
be used to
€ G G G customise the
display
| Fore I Fore | Fore I Fore |
BackP| BackS | BackT| BackB|
0K | Cancel | Apply | Help |
x|
PhysioChem l Identity I LogOdds I Score Tables
Project I Print Shade I Reports I Property I Search I Structure
— Shading Mode | [ Shade Level Conserved Percent; — Residue Display Mode—
' Conserved || NoShading Primary: |100 ' Nomal
; Quantify (f: 2 Levels St IW (" Differences
Property 3Levels Tettory: [0 ~ Difference Mode Style —
" Search v 4 levels ertiary: ) .
¢+ Diff/Consensus Line
" Stucture | ghade Style " Diff/Top Sequence
() PrysicCher " |dentity " D d O Terti
£ Identity =t emote et | % Similarity Groups Enabled
" LogDdds
— Conserved and Quantify Mode Colors
Primary Secondary Tertiary Base
Colors Colors Colors Colors
B E e
Fore | Fore | Fore I Fore |
BackP |  Backs | BackTI Back B |
V‘\
N\ﬁ"" IR I

\ of your choice

Change to colours
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. GeneDoc - [Genel] ;lglll

. File Project Edit Arrange Shade Groups Score Tree Reports Plob Window Help =171 x|
D|=[H| &[2(x| C|S|G| =oofss[E| /= g [k [
=|%(s8| =|=[=[= [C QIP|E[S[H[I|L| DJ% G| <[

40
Pro2 T Foows CIL P : 60
Pro3 b FeooLT SHV ' F H 60
Pro7 L WERT SLLSQ : 60
Prod L VEOTL SALP : 58
Pro5 LB PVX-GL SVL P : 57
Prog L WeoTL SVLYP H 58
Pro6 L T 5] AVR P H 57
Prol0 F ACG VISP : 58
Proll F TG VISP L : 58
Pro9 L ACUFL WaT Q : 59
N 3 F6LLgf3 62z 1f 6 Y 63 gn 666 d Lh3pMY
* 80 * 100 * 120
Pro2 I T TREH GCNEK T H IT A A MS 120
Pro3 L STRBO CNTR FI oA A MC 120
Pro7 F ST Q WGPDT YV I YV oW A M 120
Prod F SCRBO WGPK T® FLD FI S T 118
Prob F ISC WEPK TEILL FFI S T 117
Pro8 F SC WGPK TR FL FI s T 118
Proéb LA S RGPALWEPRSH CAS A A L 117
Proln : c VT OVFT.SAHCARSFT. T‘=‘. HF HF A A MA - ‘I‘IF!L]
For Help, press F1 f_[_f_ 4

From the edit
%.Ar‘ran:: Sha:le Groups  Score m enu Cli Ck On

'alrwise Alignment
Select Blocks

Find F9

Find Next F10

Replace Ctr+R fo r C 0 py
Select Blocks for Copy

Copy Selected Blocks to »

Copy Aligment as Text

Copy Consensus as Fasta

Copy Consensus as Prosite

Select Columns Chrl+L

Delete All Data Ctrl+D

Copy Data Between Seqs

Residue Edit Mode Chrl+U

Clear Gap Columns
Clear Man Comments
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eneDoc - [Genel]

File Project Edit Arrange Shade Groups Score Tree Reports Plot  Window Help

The background of
each selected block will

D|=|E S| 2w C|S|6| ==|valss|ce| 7= &

turn black. To copy the

B|#a| = |=[:=[= [C Q|P|E|S|H|I|L| DJ%

*

whole alignment, select
all the blocks

E@SPKE T

i

L

L

L

L
‘ML 57
F 58
F 58
L 59

* 100 * 120
Pro2 GCNK TH YA AHITIT o tA A MS 120
Pro3 CNTR YG ACTEI o LA A MC 120
Pro7 WGPDT YV -EBIT YV oW A 5] 120
Pro4 WGPK T FLDESWV 'FI 15 T 118
Prob WEPK TEILL SVFFI 15 T 117
Prog WGPK T FL SVOFI 5] T 118
Proéb RGPALWEBPRSHETA (CAS A A L : 117
Proln OUFT.SAH A FT. TS HF OHF A A A : 119:'
For Help, press F1 [ [ [ 4

Pairwise Alignment

Find F9 4
Find Next F10
Replace Ctr+R

=

Chri+E

~

Select Blocks for Copy
Copy Selected Blocks to

MetaFile Ctri+C

From under the edit
menu select Copy
Selected Blocks to,
RTF file

MetaFile File
Pict File
HTML File

RTF File

Copy Aligment as Text
Copy Consensus as Fasta
Copy Consensus as Prosite

Select Columns
te All Data

v Data Between Seqs

Chrl+L
Ctrl+D

Residue Edit Mode

Chrl+U

Bitmap
Inverted Bitmap

Clear Gap Columns
Clear Man Comments

24

Other file types are also
available. Use RTF to import
into Word, and metafile file

to import into PowerPoint
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Import the alignment into

Proi FfSPKE PVELLTSHT Word. RTF format files may be
Pro K8V POE, V| IPP FLESMI . .
Pro7 YBSLHG T SGMVAIFML edlted in Word
Pro4 Q8STPG RT FTSHL
Pro5 QSSAPG RT FTSHEL : 57
Pro8 Q8|S PMG RT FTSHEL : 58
Proo6 YSAEE PV LLCHML| : 57
Prol0 TSV TE| PFE FLTIME] : 58
Proll TSV TE| PFE FLTIME] : 58
Pro9 T8MVTE GLInaSMFLTIML H 59
* 80 * 100 * 120
Pro2 H T I TTNBH GCNK ATl YAC@VAHIIT 2 fA AlMS : 120
Pro3 H S L S TNEBO CNTR YGERVAOINF T IZEA Al/MC : 120
Pro7 H R F SI 0 WGPDATH:-YVE@T T YVEauW AlMS : 120
Pro4 H S F SCNEBO WGPKATH: - FLD@SVe FT S T : 118
Pro5 H S F ISCNEBG WEPKATHMILLE@SVOFFEFTL S T ¢ 117
Pro8 H S F SCNEBO WGPKATH: S FLE@SVOFT S T : 118
Pro6 H CHEALMAG § P RGPALWEPRSHETAC CAS/IIA Al L : 117
Prol0 : G C| VTEBKMEO ! FLSAH FL ISEHFaHE Al : 118
Proll : G Y VTEBKMEO ! FLSTH FL ISEHFaHE S FA : 118
Pro9 H RT ELG] VTMBLEEHH  LTGR-HE:RS LOVIE FlNRE F C| : 119

You may also align sequences directly from UniProtKB by clicking on the Align button:

" UniProt Downloads - Contact - Help

Sequences

> ClustalWw tips
=P62753 4A]  Align P
MKLNISFPATGCQKLIEVDDERKLRTFYEKRMATEVAADALGEENKGY VVRISGGNDKQG [=]
FPMKQGVLTHGRVRLLLSKGHSCYRPRRT GERKRKSVRGCT VDANLSVLNLVIVKKGEKD I Clear

- m

es in FASTA format
for example:

More...
]
Search Blast Align Retrieve ID Mapping
Clustalw results
ClustalW results - Amino acid properties - Sequence annotation (Features) - ClustalW parameters (help) - Tree -
Accession Entry Name Organism Protein Name Gene

2 P62753 RS6_HUMAN Homo sapiens (Human) 40S ribosomal protein S6 RPS6 (OK/SW-cl.2)

12 P62754 RS6_MOUSE Mus musculus (Mouse) 40S ribosomal protein S6 Rps6

2 P62755 RS6_RAT Rattus norvegicus (Rat) 40S ribosomal protein S6 Rps6

2 QS5E995 RS6_BOVIN Bos taurus (Bovine) 40S ribosomal protein S6 RPS6

2 P47838 RS6_CHICK Gallus gallus (Chicken) 40S ribosomal protein S6 RPS6

P62753  MKLNISFPATGCQKLIEVDDERKLRTEYEKRMATEVAADALGEEWKGYVVRISGGNDKQG 60  RS6_HUMAN
P62754  MKLNISFPATGCQKLIEVDDERKLRTFYEKRMATEVAADALGEEWKGYVVRISGGNDKQG 60  RS6_MOUSE
P62755  MKLNISFPATGCQKLIEVDDERKLRTFYEKRMATEVAADALGEEWKGYVVRISGGNDKQG 60  RS6_RAT
QS5E995  MKLNISFPATGCQKLIEVDDERKLRTFYEKRMATEVAADALGEEWKGYVVRISGGNDKQG 60  RS6_BOVIN =
P47838  MKLNISFPATGCQKLIEVDDERNVRTFYEKRMATEVAADSLGEEWKGYVVRISGGNDKQG 60  RS6_CHICK
R AR ARRRRRRNRRRRRRRR (RRERREAREERREAR  KARKRRARKK KKK KK T
P62753  FPMKQGVLTHGRVRLLLSKGHSCYRPRRTGERKRKSVRGCIVDANLSVLNLVIVKKGEKD 120  RS6_HUMAN
P62754  FPMKQGYLTHGRVRLLLSKGHSCYRPRRTGERKRKSVRGCIVDANLSVLNLVIVKKGEKD 120  RS6_MOUSE
P62755  FPMKQGVLTHGRVRLLLSKGHSCYRPRRTGERKRKSVRGCIVDANLSVLNLVIVKKGEKD 120  RS6_RAT
Q5E995  FPMKQGVLTHGRVRLLLSKGHSCYRPRRTGERKRKSVRGCIVDANLSVLNLVIVKKGEKD 120  RS6_BOVIN
P47838  FPMKQGVLTHGRVRLLLSKGHSCYRPRRTGERKRKSVRGCIVDANLSVLNLVIVKKGEKD 120  RS6_CHICK
B T A
P62753  IPGLTDTTVPRRLGPKRASRIRKLFNLSKEDDVRQYVVRKPLNKEGKKPRTKAPKIQRLV 180  RS6_HUMAN
P62754  IPGLTDTTVPRRLGPKRASRIRKLFNLSKEDDVRQYVVRKPLNKEGKKPRTKAPKIQRLY 180  RS6 MOUSE
P62755  IPGLTDTTVPRRLGPKRASRIRKLFNLSKEDDVRQYVVRKPL
Q5E995  IPGLTDTTVPRRLGPKRASRIRKLFNLSKEDDVRQYVVRKPL : ; .
P47838  IPGLTDTTVPRRLGPKRASRIRKLFNLSKEDDVRQYVVRKPL There are many other allgnment programs available on the web:
P T ST T e
P62753  TPRVLQHKRRRTALKKQRTKKNKEEAAEYAKLLAKRMKEAKE
P62754  TPRVLQHKRRRIALKKQRTKKNKEEAAEYAKLLAKRMKEAKE
pEaT T T RO R T KR R E VP LR BHREAKE

MULTIALIN http://prodes.toulouse.inra.fr/multalin/multalin.html

05 TRRVEOHRARRIACKKORIKENKEE AN VAR Cennnil KEAKE
IR 0®

PIMA http://bioweb.pasteur.fr/seganal/interfaces/pima-simple.html

DIALIGN http://bioweb.pasteur.fr/seganal/interfaces/dialign2-
simple.html

DCA http://bioweb.pasteur.fr/seganal/interfaces/dca-simple.html
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Zebrafish Workshop Module 1: de novo Analysis of Sequence

Manual Genome Annotation

The underlying data for the Vega database is generated by the Havana group.

Below is a screen-shot of the crfb1 locus from the groups’ annotation software. Protein coding
genes are shown in red and green, whilst non-coding transcripts are shown in red.

Other columns show Blast hits to DNA and protein databases, repeats and gene models
generated from the solexa sequenced transcriptome data.
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Zebrafish Workshop

Module 1: de novo Analysis of Sequence

The Vertebrate Genome Annotation (VEGA) Database

Worked example:

1. View the crfb1 locus. How many transcripts are there ? What is the supporting evidence ?

Export peptide sequence.

N0

STEP 1:

Vega Genome Browser

f

« * http://vega.sanger.ac.uk/index.htm|

> @EHA Al

Load Vega:

[l vega Genome Browser |

7 #
/€
Vega
Mar 2009
Your Vega About Vega

The Vertebrate Genome Anni

on (VEGA) ase is

* Login or Register
© About User Accounts

Details of the projects for each sp

The website is built upon code from the Ensembl project.

Use Vega to...
+ BLAST / SSAHA Browse a genome
* Text search

* Export data

* Download data

Homo sapiens [30-03-2009)]
browse | Ensembl

Information A Mus musculus [30-03-2009)
\s browse | Ensembl

© Site Map

© What's New 9]

Danio rerio [30-03-200
brogggy! Ensembl

© Information
© Acknowledgements

B Gorilla gorillaTsa3-2009
Other links A browse | Ensembl
* Home P
Macropus eugenii
* Human browse
+ Mouse
* Zebrafish
ratt Sus scrofa [16-05-2007)
* Gorilla »  browse | Ensembl
+ wallaby
* Pig : P -
/ Canis familiaris [14-02-2005]
* Dog browse | Ensembl
€/ Ensembl
1
havana |§§sanger

We are keen to receive extra informatiol

STEP 3:
Search for gene
symbol crfb1

through the homepa

http://lvega.sanger.ac.uk

a central repository for high quality, frequently updated, manual annotation of vertebrate finished genome sequence.

ges for human, mouse, zebrafish, gorilla, wallaby, pig and dog.

What's New

Release 35 (30/03/2009)

» Undate to Homo sapiens

» Update to Mus musculus

» Update to Danio rerio

» Addition of Tammar Wallaby (Macropus eugenii) and Gorilla (Gorilla gorilla)
annotation

» Addition of new mouse IDD region

34 (18/12/2008)

» Updated Mus musculus d:
» Updated Danio rerio da se

» Addition of new mouse IDD region

Release 33 (09/12/2008)

STEP 2:
Select zebrafish
genome annotation

osome 2

mpowered

n on annotation, and to hear your comments, problems, and suggestions on Vega. Please send us feedback.

Vega Zebrafish (Danio rerio;

N
<« » || ¢ ||+ || A A [*|htp://vega.sanger.ac.uk/Danio_rerio/index.html

\.Q.\

] vega zebrafish (Danio rerio)

Vega* Zebrafish

Mar 2009

Your Vega Zebrafish Genome Annotation
This site allow
within the zebrafish clol

ath information from the
The genome of the Tue train is currently disg
groups 1-25, plus one artificial chromosome, U, that
unknown chromosomal locations.

ising of zebrafish BAC and PAC ¢

* Login or Register
© About User Accounts

fpc database (datafreeze

Use Vega to...

* BLAST / SSAHA
* Text search

* Export data

* Download data

The AB ‘chromosome’ contains PAC clones from the
problems arising from hig|

The manual annotation of the clon:
yet played with all their f
king, ab initio

derived from

Information

O Site Map (Zebrafish)
O What's New

© Information

© Acknowledgements

Other links

Home
Human
Mouse
Zebrafish
Gorilla

ncing project. This is b

riations between the AB and tk

is ongoing - clones tl

m’\

e.g. AL590146.2, hif1ab

ega Zebrafish: [ Anything

Karyotype

lones that were sequenced Click on a chromosomal

d on tiling

tile path to browse:

06.03.09) o
. M
ye 0 —
contains all the clones with |
AB stra
17345678 3101112130
autom
BE7BI8202 2283205 MU

Shading indicat

the annotation status

Ideograms of
annotated
chromosomes
and additional
information

Jump directly to sequence position

Chromosome: (1 73] or region| |

From (bp):
To (bp):
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Zebrafish Workshop Module 1: de novo Analysis of Sequence

= SearchView
m [*]http://vega.sanger.ac.uk/Danio_rerio/searchview?species=Danio_rerio&idx=All&q=crfbl ~Q- sanger

Search Vega Zebrafish: | Anything B

Vega% le b raﬁSh SearchView

Mar 2009

STEP 4:
Select the link to
the Vega gene

Your Vega Vega text search

* Login or Register crfbl corporate/tree:

© About User Accounts

Your query matched 6 entries in the search database

Vega Gene: OTTDARG00000017757 [ContigView]

Vega gene OTTDARGO0000017757 (annotated by Havana) has 3 transcripts: OTTDART00000034041, OTTDART00000021397, OTTDART00000035295
Description: cytokine receptor family member b1

The gene has the following external identifiers mapped to it:

Synonyms: ZDB-GENE-030131-8673, CH211-224M9.1

Vega_gene: [crfb1], OTTDARGO0000017757
ZFIN_ID: [crfb1] fa94a03, ZDB-GENE-030131-8673, wu:fa94a03, zgc:165377

Source: v49-5;

Species

[=] Danio rerio (6)
[=] Gene (1)
[=] Peptide (2)
[=] Transcript (3)
Feature type

Species: Danio rerio; Gene; Feature type: Gene; Danio rerio;

[l Gene (1) Vega Peptide: OTTDARP! 18020 [ContigView]

[=] Danio rerio (1) Vega peptide OTTDARPO0000018020 is a product of Vega gene OTTDARGO0000017757 [transcript OTTDART00000021397, -002]
= Pépg::itszr)erio @ Source: v49-5; Species: Danio rerio; Peptide; Feature type: Peptide; Danio rerio;
[=] Transcript (3) Vega Peptide: OTTDARP! 27482 [ContigView]

[=] Danio rerio (3) Vega peptide OTTDARPO0000027482 is a product of Vega gene OTTDARGO0000017757 [transcript OTTDART00000034041, [crfb1]-001]

Source: v49-5; Species: Danio rerio; Peptide;

a Transcript: OTTDART! 21397 [ContigView]
Description: cytokine receptor family member b1

This transcript has the following external identifiers mapped to it:
Synonyms: CH211-224M9.1-002

Vega_transcript: OTTDART00000021397, -002

Exalead Help
To exclude a category click on the E| Vi

Feature type: Peptide; Danio rerio;

To restrict to a category click on the
name of the category.

To reset a category click on the "|E“

or it's name. Vega_translation: 8103

Use Vega to... Source: v49-5; Species: Danio rerio; Transcript; Feature type: Transcript; Danio rerio;

% BLAST / SSAHA ; a Transcri l(»: TTDARTf | 4b 4; [ContigView]

escription: cytokine receptor family member b1 \J
*
Text search This transcript has the following external identifiers mapped to it:
* Export data Synonyms: CH211-224M9.1-001
* Download data Vega_transcript: OTTDART00000034041, [crfb1]-001
Vega_translation: 8104
Information

© Site Map (Zebrafish)

© what's New
© Information
© Acknowledgements

Other links

Source: v49-5; Species: Danio rerio; Transcript;

[ContigView]

Feature type: Transcript; Danio rerio;

Vega Transcript: OTTDART! 2
Description: cytokine receptor family member b1
This transcript has the following external identifiers mapped to it:
Synonyms: CH211-224M9.1-003

Vega_transcript: [crfb1]-003, OTTDART00000035295

Source: v49-5;  Species: Danio rerio; Transcript; Feature type: Transcript; Danio rerio;
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Zebrafish Workshop

Module 1: de novo Analysis of Sequence

Vega Danio rerio Gene report for OTTDARGO0000017757

A A E‘h(tp:,',ivega.sanger.a(.ukaarliu_reriu,fgeneview?db=mre:gene=O'I'I'DARGOOOOOO17?57 ~(a- sanger

3 Vega Danio rerio Gene r...

Vega » le b I’afiS h Geneview

Search Vega Zebrafish:

Anything

e.g. hiflab, OTTDARGDO00D004630

Mar 2009

HELP|

Your Vega

* Login or Register Curated Locus

© About User Accounts

Author
OTTDARGO000001775
Locus ID
* Gene information .
* Genomic sequence GE"O"_“C
) Location
* Genomic sequence
alignment
* Gene splice site image Gene Type

»

Transcript information
Exon information
Protein infoermation

Version & Date

¥

*

El Curated Locus Report

crfb1 zFiN D) Synonyms: fa94a03, wu:fa94a03, zgc: 165377 (to view al Vega genes linked to the name dlick here)
This locus was annotated by Havana <vega@sanger.ac.uk>
OTTDARGOO0D00017757

This gene can be found on Chromosome 9 at location 13.197.072-13.221.657.

The start of this gene is located in Contig CR361551.8.1.177606.
Known protein coding [Definition]

Version 5
Last modified on 19/06/2008 (Created on 18/01/2006)

fzpartiasncidat Alternative 7DB-GENE-030131-8673 \
Chromosome 9 Symbols CH211-224M9.1
13,197,072 - Description cytokine receptor family member b Llnk to ZF gene en )
13,221,657 5

) Database This Vega gene, onds to the following database identifiers:
* View of Chromosome 9 Matches b
* Graphical view ZFIN: - crfbl
* Graphical overview Curation Method  Finished genomic sequence is analysed on a clone by clone basis using a combination of similarity searches against DNA and protein
* Export from region... databases as well as a series of ab initio gene predictions (GENSCAN, Fgenes). In addition, comparative analysis using vertebrate

datasets is used to aid novel gene discovery. The data gathered in these steps is then used to manually annotate the clone adding
Use Vega to... gene structures, descriptions and poly-A features. The annotation is based on supporting evidence only.
+ BLAST / SSAHA = Transcripts crib1-002  OTTDARTOO0000021397 OTTDARPOOOOO0TE020 fTranscr!m. info] [Exon !nlcﬂ [Peu(!de infa]
% Text search crfb1-001 OTTDARTOO000034041 OTTDARPOOOOOOZT482 [Transeript info] [Exon info]  [Peptide info)
0 crfb1-003  OTTDARTOO000035295 no translation [Transcript info) [Exon info]
* Export data [
E
* Download data BRI
. STE P 5: r. 9 13.18 Wb 1320 Wb 1321 Wb 1322 Wb 13.29
Information
0 = crfy]-003 =

) Click on transcript B NRRLA R B A BB ]
O Site Map (Zebra . ana genes crfil -001 =
© what's New and link through to o002 > Havana genes x
© Information A A Vega_transcript: crib1-002

i CRIB15518.1.177605 i el
© Acknowledgeme| Supportlng evi dence HEE) = Transcript class:Movel pr
rath a 4450 Kb Gene type:Known protein
Other links <crte.oo1 Author: Havana
Hanana genes Dbl Gene:OTTDARGO000001 7757

* Home = crft2 02 Transcr:OTTDART00000021397
“ H 13.19 Wb 12.20 Wb 1221 Wb '\g Peptide: OTTDARPOO0000 18020

e Exon:OTTDART00000021397
% Mouse Supporting evidence i
A e = Gene DAS Report Bl =
“ Gorilla = I Export Peptide Y

=] Supporting Evidence

The supporting evidence below consists of the sequence matches on which the exon predictions weg

ased and

The various proteins and
EST’s used to build variant

Sooe o El-c Bl B0 Bl-AT0 o <=2
- S &2 & & & & &

or 7. i

ADFJH7.1 AOFJH7 _DANRE Cytokine receptor family member B1
EFD14252.1 -

EFD14852.1 Daniorerio cytokine receptor family member B1 (CRFB1) mRNA, complete...
CF265824.1 & & &

CF265524.1 AGENCOURT_15135206 NIH_ZGC_7 Daniorerio cDNAclone IMAGE:@O96752 5",
cie7in1 R &

CKD27140.1 AGENCOURT_16526224 NIH_ZGC_7 Danio rerio cDNAclone IMAGE 7054388 53 ,...
pTor7ess1 R & &

DTO776843.1 AGENCOURT_55110250 NIH_ZGC_10 Danio rerio cDNA clone IMAG E:8000654..
BM104467 .1 | e .

BM104467 .1 fd7g06 y1 Sugano SJD adult male Danio rerio cDNAdone 5411890 3,...
cigrrezz1 E & &

CKB77623.1 ZF 101-PO0011-DEPE-F2_N10 GISZF001_ra Danio rerio cDNAclone...

NO EVIDENCE
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Zebrafish Workshop

Module 1: de novo Analysis of Sequence

Vega Danio rerio Gene report for OTTDARGO0000017757

<> 1e]

Danio rerio Gene

Vega v ZEbraﬁSh GeneView

A A E‘hltp:,',ivega.sanger.a(.ukaarliu_reriu,r‘geneview?db=(ure;gene=O'I'I'DARGOOOOOD1??57 ~ Q- sanger

Search Vega Zebrafish: | Anything BC

e.g. hiflab, OTTDARGDO00D004630

Mar 2009

= |

Your Vega

* Login or Register
© About User Accounts

OTTDARGO000001775

Gene information
Genomic sequence

Genomic sequence
alignment

Gene splice site image
Transcript information
Exon information
Protein infoermation

¥

¥

¥

*

El Curated Locus Report

Curated Locus
Author
Locus ID

Genomic
Location

Gene Type

Version & Date

crfb1 ZzFiN D) Synonyms: fa94a03, wu:fa94a03, zgc: 165377 (to view all Vega genes linked to the name dlick here)

This locus was annotated by Havana <yega@sanger.ac.uk>
OTTDARGOO0D00017757

This gene can be found on Chromosome 9 at location 13.197.072-13.221.657.

The start of this gene is located in Contig CR361551.8.1.177606.
Known protein coding [Definition]

Version 5
Last modified on 19/06/2008 (Created on 18/01/2006)

fzpartiasncidat Alternative 7DB-GENE-030131-8673 J

Symbols -
Chromosome 9 Y! CHZ11-224M3.1
13,197,072 -

Description cytokine receptor family member b1
13,221,657

Database This Vega gene corresponds to the following database identifiers:
* View of Chromosome 9 Matches b
* Graphical view ZFIN: - crfbl
* Graphical overview Curation Method  Finished genomic sequence is analysed on a clone by clone basis using a combination of similarity searches against DNA and protein
* Export from region... databases as well as a series of ab initio gene predictions (GENSCAN, Fgenes). In addition, comparative analysis using vertebrate

datasets is used to aid novel gene discovery. The data gathered in these steps is then used to manually annotate the clone adding
Use Vega to... gene structures, descriptions and poly-A features. The annotation is based on supporting evidence only.
+ BLAST / SSAHA B Transcripts crib1-002  OTTDARTO0000021397 OTTDARPOO000018020 fTranscr!m. info] [Exon !nlo1 [Pen(!de infa]
¥ Text h crfb1-001 OTTDARTOO000034041 OTTDARPOOOOOOZT482 [Transcript info] [Exon info]  [Peptide info)
ext searc cribl-003  OTTDARTO0000035295 ne translation [Transcript info]  [Exen info]
BT EAE Features ¥
* Download data
. STE P 6 : Chr.9 13.18 Wb 1320 Wb 1321 Wb 1322 Wb 1323
Information
A crf! -003 =
Link through to F o e
O Site Map (Zebra g . \ Havana genes crflyl 2001 =
" M i e et TR
© what's New Export Peptide e x
© Information DI Afcontis) Vega_transcript: crib1-002
O Ack ledg: 3 Transcript class:Novel protein coding
Length a Gene type:Known protein coding
Other links <crte.oo1 Author: Havana
Havana genes Dl Gene:OTTDARGO0000017757
* Home = crft2-002 Transcr:OTTDART00000021397
- 13,19 Wb 1320 Wb 13, Peptide:OTTDARPO0000018020
N Exon:OTTDARTO0000021397
* Mouse Supporting evidence
* Zebrafish B Gene DAS Report port cONA :
* Gorilla —_ JE— Export Paptide )
ExportView
A A E]h(tp://vega.sanger.ac.uk/Danio,rerio,uuu- iew?opti peptide;acti t,format=f ~ Q- sanger STEP 7:

Vega

Z e b ra f| S h ExportView

Search Vega Zebrafish,/ZAnything

Choose Sequence
and format type

Mar 2009

: ecr I

Your Vega

* Login or Register
© About User Accounts

Chromosome 9
13,197,072 -
13,221,657

* View of Chromosome 9
* Graphical view
* Graphical overview

Configure FASTA File output for FASTA sequence
You are exporting Chromosome 9 13,197,072 - 13,221,657.

This region is defined by: Peptide OTTDARPO0O000018020

Sequence to export [ Genomic (JcDNA
™ Peptide sequence 5" UTR
Output format QHTML @®Text

Continue >>
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O3'UTR
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Zebrafish Workshop Module 1: de novo Analysis of Sequence

Sanger Blast: Searching for all Finished/Unfinished clones

New sequenced clones come through the pipeline on a daily basis. These
sequences are submitted to EMBL/GenBank. Although sequenced clones are
made public as soon as possible it takes time until they appear in Vega or in a
new assembly. The Sanger Institute offers a Blast search page whose target
is all the available sequenced clones for zebrafish. This service can be
accessed though the Danio rerio project page or directly at:

http://www.sanger.ac.uk/cgi-bin/blast/submitblast/d_rerio

Worked Example:

Find which clone the 5’ end of the znf385b gene is on ?

5’ end of the znf385b gene lies

in a gap.
NN Vega Danio rerio Features on Chromosome 9 36743841-36752893 /
@ ‘E ‘I] ‘AiA} [*#]http:/ /vega.sanger.ac.uk/Danio_rerio/contigview?gene=0TTDARG00000020955&db=core ~ Q- sanf)
!Vega Danio rerio Features ... ] / 7“2&
. . Search Vega Zefrafish: [ Anything = m N
Veg(l Zebraf|Sh ContigView e.0. ALS90146.2, CR786562.6
Mar 2009 | HELP]
Your Vega = Chromosome 9

* Login or Register M I = 7
© About User Accounts Chr.9 _ : ] — . . — ]

Chromosome 9 )
E Overview

36,743,841 -
36,752,893 T /
. Chr.9 [ |

* View of Chromosome 9

* Graphical view

* Graphical overview DN A(contigs) CRB48760.5 > BXO572055> |
STEP 1: s 1

- - Y N S S— ] -
SeIeCt Ilnk to Supportlng ‘tna “si:dkeyp-67d24 Fahfaash Y2gc:153452
H Hawana Genes “si:dkeyp-67d25
evi dence Lsiidkeyp-122a11 1
bsestalt
Amotation status "
DLAIT 7 SOATIR Gene legend B avana Protein coding
* Text search ) )
* Export data E Detailed Wew

* Download data

Fextures ¥ DAS Sources ¥ Repeats ¥ Decorations ¥ Export ¥ Image size ¥ Help ¥

Information

Jump Y region |9 : (36743841 |- 36752893 | Refresh|
O Site Map (Zebrafish) +
© what's New
© Information Zoom

O Acknowledgements

Other links

* Home

* Human

* Mouse

* Zebrafish

* Gorilla

* Wallaby

* Pig

* Dog

<! Ensembl Zebrafish

havang [§fsanger

We are keen to receive extra information on annotation, and to hear your cor

Arnotation status

Length

DN A(contigs)
[ Havana genes

Length AN Vega_t

35,744,000 746,000
H avana Protein coding Ger
There are currently 23 track s switched \ff, use the mer Ayt

Arnotation status
Gene legend

Basepair view

own protein cos
Gene:OTTDARG0O0000020955
Transcr:OTTDART00000026443
Peptide:0TTDARPO0000021690
© 2009 W Exon:OTTDART00000026443

S t evid
?'WSuppomng evidence
Export cDNA
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Zebrafish Workshop Module 1: de novo Analysis of Sequence

STEP 2:
Select link to external
record for BC059587.

[ Supporting Evidence

@s on which the exon predictions were based and are sorted by alignment score.

cAnA The sf rtin den | nsists of the s nce ma
Sanger e supporting evidence below consists of the sequence

scre [l Seco =07 Wll=c0 Wll=75 [>=20 <= NO EVIDENCE
QEePBTO.1
PBT9.1 Z385B_DANRE Zincfinger protein 3858
BCO52587 1
BCO58587 .1 Danio rerio zincfinger protein 3858, mRNA(cDNA clone MGC73243...

© 2009 WTSI / EBI

£ mpowered

We are keen to receive extra information on annotation, and to hear your comments, problems, and suggestions on Vega. Please send us feedback.

EMBLSVA: BC059587.1 | dbfetch | EBI

»C

(6] RSS | (Q~ Google

ttp: / /www.ebi.ac.uk/cgi-bin/dbfetch?db=emblsva;id=BC059587.1

0 © EMBLSVA: BC059587.1 |

° 203 All Databases 4 | Enter Text Here Reset (Z
. sur& = . S A Search

EBI Groups

Give us
feedback

DEIELELET Tools Trainii Industry Us Help 5,

Site Index N

EBI Dbfetch
1D BC059587;
AC  BC059587;

DT 11~

sQ Sequence 1797 BP;

gcaacctgca
acaggtatga
gccatcectg
cagcaggaga
tcegeegete
ttgaataatg
ctcageagea
cggactcegt
gtggagagct
aaagcagtaa
tcttgcaaca
ggcagtaaac
gcagtegeee
accaccacca
aaaagtacag
gctoctgttg
gccageccac
gcagcattge
aagctecctgt
cacaacacag
aaagcgtace
tcaggettac
atccagctta
accaaaccca
aaactecgeee
ttctctacga
cagacggctt
accggctcca
attgaaactt
cgtgaggact

-2003
DT 21-0CT-2008

zi
231),

{Rel.
(Rel.

505
acacagagtg
agacccettt
gctgtgtgga
agaagaagct
aggcccaggt
gagaggtgec
gcagcagtea
ctctaatgat
cctecteeggt
tcaaccacac
tctgteaget
atgccaagaa
aggacagegg
ccacctecte
agcegttgge
cgecegeggt
ccacegagec
caacggecce
actgttegtt
gttcaaagca
ccagaccegg
agaacaagac

linear; mRNA;

A; 581 C;
acgccaagtc
gagccccace
ggtaaaggag
gctttactea
ccactacaac
caaagcaage
aggaagttcc
gecagteeggt
cggectgtte
atttggagtc
ccgotttaat
gctcaaagea
cactaagaca
ctgcactgca
tgcgeacaaa
ggcattagtg
gacaggacte
gtcagagcce
gtgcaaagtg
caaaaccatg
gtccaaacte
gtttcattge
ct

STD;

377

G; 334 T; 0

VRT;

Version

tgttcaactt
cagctgatag
cccactaatg
ctgtgtgatg
ggcaagtcte
gctagettgg
tgtcacagea
ctggacatga
cctaatttea
tccattecte
tcagatagee
caggagtcac
atcaccagca
gtcactgcca
gtcccageet
cccagecctt
gcagtggece
agcgtggagt
gctgtcaact
ctggaggcac
aaagttcagg
gaaatctgtg

t
aatacagcece
tgcagaatga
ccacagtece
cacttccgea
tecctetttge
tatcctcaac
tttgeattca

atacaacaaa
cttggtgaag
gtccatctet
ctegtttete
gccttactga
tgtectcace
aatattcaaa

cagcagegea
cccattteac
ctccacccte
cgtgecegete
gcggetggat
atcacgaaaa

1797 BP.

9

nger protein 385B, mRNA (cDNA clone
complete

other;
taccgggaaa
aaaacggaca
ccaacgcaga
tctgtaacat
acctcaagag
ctcececactte
acacactcce
agcettteat
atacgatgga
ccaagaaaaa
aagccgagge
cgaaaaataa
cectccaccaa
gctgctetga
ccccgeaage
gcaagacage
tgaagaacac
ccgaggagga
ccctetetea
gaaatggage
ccacacagct
atgtccacgt
acagagtggce
gctecagete
cagccttect
gccccaacac
ccggacccat
attgaaacag
cccaggaagg

MGC:73248

catcagctge
gctgtgettt
catgcagctg
ccagctgeac
ggtcaagcag
tctgeagtet
cacactggte
gaccttecce
cccegtecag
gcaagttatt
gcactacaaa
gcagaaaagt
caccaccace
ccaaacagag
ttttgtgcca
acccgtgeat
ctccaaacca
gaaagccaaa
gctggaggee
aggtcccatt
gaacaaaggc
caactcagaa
aggcaaacce
tctggeagee
ccecgteacee
ctcecatctte
tcgacccact
tggtgtattt
atatcgtett

STEP 3:
60 Copy mRNA
o sequence

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1797
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D. rerio Blast Server

A A http://wwwAsanger.ac.uk/cgi—bin/bIast/submitblast/d_rerio

| Other Services

wellcome trust
Y sanger ,
institute - 4 o
==
—

klnformaﬂn ;Projects

=
D. rerio Blast Server

All Sequencing

STEP 4:
Paste sequence into

Query Data box. Start
Blast

Human (HGP)
Pathogens
Blast

Find out more about wu-blast Retrieve result for BLAST job id:

Hide Navigation

D erio
Overview

Frequently asked
questions

Madison '06 tutorial

Madison ‘06
tutorial @ZFIN

Paste your sequence here. fasta format or just plain text will do.

Finished and unfinished clones.

Contact us
map, clones & vega

OR select the sequence file you wish to search
Select

assemblies & ensembl Start Blast ) Reset |
Select
ZF-Models
= Database
other services
Executable

Select
contacts
Select

Alignments Returned

“«~

Eilter low complexity regions

Website Search
People Search
Library Services
Site Map
Feedback / Help

Mask repetitive sequences using Repeatmasker

Display histogram of score statistics

Wellcome Trust Genome Campus, Hinxton, Cambridge, CB10 1SA, UK Tel:+44 (0)1223 834244

Retrieve BLAST result

(‘start Blast )

To search against traces obtained from the Danio rerio whole genome shotgun project, please try our SSAHA search server.

Query Data

gcaacctgea acacagagtg acgccaagte tgttcaactt taccgggaaa
catcagctge acaggtatga agaccecttt gagecccace cagetgatag O
aaaacggaca gctgtgcttt gecatcectg getgtgtgga ggtaaaggag |,
cccactaatg ccaacgcaga catgcagetg cagcaggaga agaagaaget
gctttactca ctggtgatg tctgtaacat ccagetgeac tecgeegete
aggcccaggt ccactacaac ggeaagtete acctcaagag ggtcaagea

Choose File ) no file selected

D. rerio finished and unfinished clone sequences '+ )

BLASTN (DNA vs. DNA) B)

100

v
v

(]

Choose method.

Advanced Blast Search

Data Release Policy | Conditions of Use | Copyright

retrieve

———

webmaster@sanger.ac.uk
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Blast Server Results

(retrieve )

Retrieve result for id: d01TrBOmfa9782hD3

Format: | Graphical 5

Your BLAST query has been added to the queue of jobs.
The majority of BLASTs are completed within two minutes.

To retrieve your results, click the retrieve button above, or use the following
URL: http://www.sanger.ac.uk/cqi-bin/blast/getblast?
id=d01TrBOmfa9782hD3:format=graphic

Click here to start a new blast job

Options: cpus=1 -warnings B=100 -filter=dust V=100
Job id d01TrBOmfa9782hD3.1 status is DONE
BLASTN 2.0MP-WashU

(04-May-2006) [linux26-i686~ILP32F64 2006-05-09T11:47:08)

Copyright (C) 1996-2006 Washington University, Saint Louis, Missouri USA.
All Rights Reserved.

Reference: Gish, W. (1996-2006) http://blast.wustl.edu

Notice: this program and its default parameter settings are optimized to find
nearly identical sequences rapidly. To identify weak protein similarities
encoded in nucleic acid, use BLASTX, TBLASTN or TBLASTX.

Query= UNKNOWN-QUERY
(1767 letters)
[
] =——1
[——
+ hsps — —
5 | = [—— ]
= ——] =
covereee BE
2 I -
o 200

- hsps

Database: zebrafish_all.fa
33,354 sequences; 1,924,132,883 total letters.
Searching. .10....20. .30....40....50....60....70....80....90. .100% done
Smallest
Sum
High Probability

Sequences producing High-scoring Segment Pairs: Score P(N) N
AL732458.5 1609 4.7e-169 3
CU855879.5 1581 7.3e-156 4
AL713987.7 1581 5.3e-118 3
BX957295.5 1609 9.9e-103 2
2KS5E8.00938 EMBL:CU6934 finished sequence: zK5ES8 Conti... 1601 1.4e-66 1
AL732411.14 1619 8.3e-66 1
AL732436.6 4.5e-23 1
BX571968.10 1.0e-20 3
BX663515.13 3

CR848668.16

Missing exons align with
CU855879 — finished clone

2zK5E8.00101 EMBL:CU693458 Unfinished sequence: zKSES8
BX470219.6
>AL732458.5
(Full ] [EMBL:AL732458.5]
+ hsps [
0 be 10.00 Kb 20,00 Kb 30.00 Kb 40,00 Kb 50.00 Kb 60.00 Kb 70.00 Kb 80.00 i
Length = 84,824

Plus Strand HSPs:

Score = 1609 (247.5 bits), Expect = 4.7e-169, Sum P(3) = 4.7e-169

Identities = 325/329 (98%), Positives = 325/329 (98%), Strand = Plus / Plus

[HSP_ Segquence]

Query: 1438
Sbjct: 12395
Query: 1498
Sbjct: 12455
Query: 1558
Sbjct: 12515
Query: 1618
Sbjct: 12575
Query: 1678
Sbjct: 12635

GCCARACTCGCCCTGCAGAATGACTTGGTGAAGCCCATTTCACCAGCCTTCCTCCCGTCA
FECLERELETERELEREE T el FERERLENELEETELEL T

GCCAMACTCGCCCTGCAGAATGACTTGGTGAAGCCCATTTCACCAGCCTTCCTCCCGTCA

CCCTTCTCTACGACCACAGTCCCGTCCATCTCTCTCCACCCTCGCCCCAACACCTCCATC

FECEEEELETEEEEEEE Rl FECEELELEEEEEETEEEErErr
CCCTTCTCTACGACCACAGTCCCGTCCATCTCTCTCCACCCTCGCCCCAACACCTCCATC

TTCCAGACGGCTTCACTTCCGCACTCGTTTCTCCGTGCCGCTCCCGGACCCATTCGACCC

FECEEEELELEREEE eyl FECEELELEEEETEE e

TTCCAGACGGCTTCACTTCCGCACTCGTTTCTCCGTGCCGCTCCCGGACCCATTCGACCC

ACTACCGGCTCCATCCTCTTTGCGCCTTACTGAGCGGCTGGATATTGAAACAGTGGTGTA

FECEELELEETERELER Ll IELEELEEEEEETETE e
ACTACCGGCTCCATCCTCTTTGCGCCTTACTGAGCGGCTGGATATTGAAACAGTGGTGTA

TTTATTGAAACTTTATCCTCAACTGTCCTCACCATCACGAAAACCCAGGAAGGATATCGT

FECEELEEEEEECEE LR Ee e e e rrrenrd IETTELTL
TTTATTGARACTTTATCCTCAACTGTCCTCACCATCACGARAACCCAATARGGATATCGT
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Tasks

1.

How many ORFs does U64564 have and are there any potential protein products and/or
domains? (Use OrfFinder) Repeat this for AF177198 and blast the protein product from one of the
longest ORFs. What protein hits do you get? Accept this protein and view in fasta format.

2.

Use ClustalW to produce an alignment of human olfactory receptor proteins. Search UniProtKB
with ORG6 in and select several sequences of your choice. For example: 076002, 076001,
Q9GZK4, Q9Y3N9, 076000, P58173. Do the alignment in ClustalW and then copy the aln format
alignment into GeneDoc. Open this alignment in GeneDoc and produce an rtf file to import into
Word.

3.
Find the rnd1l gene in Vega. Which end falls in the gap ? Can you find the clone that contains the

missing exons ?
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Answers: (These are likely to change due to database updates etc.)
1.

ORF of U64564:

There are 6 in the forward frames and 10 in the reverse frames. The longest is in frame one and when
blasted there is a hit to myelin oligodendrocyte glycoprotein. The CD search has found an immunoglobulin-
like domain.

ORF of AF177198:

There are 39 ORF in total. Blastp of the longest ORF on frame +1 will give hits to the TNL1 (Talin 1). Click
on accept and view in fasta protein format. The sequence can be copied and pasted into Word for later use
or directly into another program.

Protein from ORF:

Various Talin family proteins and B41 and ILWEQ domains are found. Further iterations bring up hits to
more distantly related species e.g. Tetraodon, Apis mellifera, Anopheles

Q6NXR9 CDD domains:

DEADc and HELICc domains are detected.

2.
Use ClustalW and GeneDoc to produce an olfactory receptor 6 protein alignment

Search for OR6 in UniProtKB (or in Entrez).

In Entrez, click on proteins, then select your sequences of choice. Change the display to FASTA and click
on ‘send to’ so the view refreshes.

Copy and paste the sequences into ClustalWW. Make sure that the space at the header of each sequence is
removed to ensure proper formatting if using Unix. Submit the job.

Copy the ALN format alignment from clustalw, and then open GeneDoc and select file, import. Select
clipboard as the input device and aln for filetype. Click on import. Change the colours from within the
configuration dialog box and anything else you wish. From the edit menu choose select blocks to copy and

click on the blocks. Then select copy selected blocks to, RTF file. Save the file and open in Word.

3.

The 3’ end of the rnd11 gene fall in a gap in Vega. Copy the supporting cDNA BC122138 sequence from the
EMBL file and blast using Sanger Danio Rerio blast server. The missing exon aligns to finished clone

CU862020.
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