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Genome Browsers / Gene Sets

% NCBI http://www.ncbi.nlm.nih.gov/RefSeq/

€ f http://www.ensembl.org
Ve oa » http://vega.sanger.ac.uk
U C SC http://genome.ucsc.edu/

http://www.ncbi.nlm.nih.gov/projects/CCDS/
CCDS Database! CcdsBrowse.cgi (CDS only)



NCBI Map Viewer

Searching Display

Controls

Structure

Find in This View

Tamanony

Find I Advanced Search

Query: MITF  [clear]
Mastor Map: Genes On Sequence Summary of Maps

Region Displayed: 68,990K-70,980K bp Download/View Sequence/Evidence
Tdeogran 2| XI Eene:z_‘s.fqﬂ Symbol 0 Links E Cyto Description
m: FAMI9A4 + HGNC svprdley mmhm sts CCDS SNP best RefSeq 3p14.1 family with sequence similarity 19 (chemokine (C-C motif)-like), |
PR Clorfd t HGNCsvprdlevmm  stsCCDS SNP best RefSeq 3pl4.1 chromosome 3 open reading frame 64
E ;I IMFEL + OMIMHGNC sv prdlev mm fumn 15 SNP best RefSeq 3p21-pl2  TATA element modulatory factor 1
"% UBEIC + OMIMHGNCsvprdlevmmhmsisCCDS SNP best RefSeq 3p24.3-p13  ubiquitin-activating enzyme E1C (UBA3 homolog, yeast)
w630 ARLGIP5S + OMIMHGNC svprdlev mmhmsts CCDS SNP best RefSeq 3p14 ADP-ribosylation-like factor 6 interacting protein 5
E LMOD3 t HGNC sv prdlev mmhm sts SNP best RefSeq 3pl4.1 leiomodin 3 (fetal)
" FRMD4B  + HGNCsvprdlevmmhmsts ~ SNPmRNA  3pl4l  FERM domain containing 4B

Vertical
] protein 3pld.l similar to oocyte-specific histone H1 Presentatlon

E LOC642487 +

9.7H

[=
B
|-:

9,00
69,910

wd |} MITF + OMIMHGNC sv prdlev mmhm sis CCDS SNP best RefSeq 3p14.2-pl4.1 microphthalmia-associated transcription factor

EIRTER L

& default
% master

Ta.2nd

1 LOC654340 + svprdlev mm SNP best RefSeq 3pi4.1 similar to RN A-binding region (RNP1, RRM) containing 3
Ta.an

Navigation “Maps”




NCBI Map Viewer

Excellent integration with other NCBI
resources

Best “map” views of non-sequence maps
(i.e. clone maps, genetic maps)

Includes Celera assembly, alternate
haplotypes, assemblies of everything
available

BLAST for sequence searching



NCBI - RefSeq

Non-redundant gene set

Accessed via browsers or Entrez Gene

Accessions for genomic DNA, transcripts and proteins
Primarily protein-coding

Semi-curated

Automated Curated
Genomic NC 12345
MRNA XM 12345 NM 12345
NncRNA XR_12345 NR_ 12345

Protein XP_12345 NP 12345
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Vertebrate Genome Annotation Database

trust

Ssang havangal

The Vertebrate Genome Annotation (VEGA) database is a

central repository for high quality manual annotation of
vertebrate finished genome sequence. Human has undergone a first pass manual annotation, mouse
and zebrafish are in the process of being completely annotated. For other species the annotation is
only of specific genomic regions of particular biological interest. Annotationis from the HAVANA group
at the Welcome Trust Sanger Institute

The website is built upon code from the Ensembl project.

Browse a Genome

> » - Human [29-05-2013] Chimpanzee [12-01-2012)

[Ensembl] e [Ensembl]

Mouse [29-05-2013] | Gorilla [30-03-2009)
Q [Ensembl] ‘ [Ensembl]

Zebrafish [27-02-2013] Wallaby [30-03-2009)
é [Ensembi] [Ensembi]
3 Pig [25-09-2012) Dog [14-02-2005)
w [Ensembl] [Ensembl]

Search: | All species :) for |

e.g. BRCA2 or human 13:32,889,611-32,973,347

What's New in Release 52 (29 May 2013)

Human Annotation Updated (Human)
Regular mouse updates (Mouse)
Mouse Annotation Updated (Mouse)
Website features (all species)

More news...

What's New in Release 51 (27 February 2013)

Human Annotation Updated (Human)
Zebrafish Annotation Updated (Zebrafish)
Mouse chromosome names changed (Mouse)
More news...

What's New in Release 50 (19 December 2012)

Human Annotation Updated (Human)
Havana Update gene set (Human)

Human Loss-of-Function Variants (Human)

http://vega.sanger.ac.uk



VEGA gene set

Manually annotated using Otterlace/Zmap annotation
software

Based on direct pairwise alignment of mMRNA, EST and
protein evidence (including cross-species)

Multiple biotypes, reflect confidence levels

Includes additional data sources as DAS tracks (eg.
CAGE tags, RNAseq)



UCSC Genome Browser
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Annotations
called “tracks”



UCSC Genome Browser

Straightforward display, easy navigation
Third-party annotations

Evolutionary conservation

“Wiggle” tracks for continuous data
Fast sequence searching with BLAT
View your own data

ENCODE annotations



UCSC gene set

Non-redundant gene set
Automatic annotation based on BLAT alignments

Transcripts require Genbank accession plus one other
supporting feature (eg. Uniprot)

Includes RefSeq models (require no additional support)

Both protein-coding and non-coding

Data hub for ENCODE data, displays GENCODE

geneset
http://genome.ucsc.edu/



Common Functionality

Navigational tools

« Searching for markers by name or sequence (BLAST,
BLAT)

« Zooming in and out
* Choose annotations to display

Download of annotations
* Whole genome

« Specific regions

Links to other resources
View own data in browser



Manual Analysis and Annotation pipeline: Otterlace

—
A

DAS

T

webserver

sources
\—/

—
A

Ensembl

L
L

GFF

-

~

annotation process on desktop PC

coordinate
remapping

databases
v

e
(I

analysis

GFF

\ 4

o
>

GFF

pipeline

P

XML

Otterlace
editing
windows

otter P
database

!

< >
temp manual edits
A - . pra
database

/

>
——— | VEGA
Ensembl

DAS=Distributed Annotation system

-

VEGA and
Ensembl
websites



348
349
350
351

CU862069.1
FP102293.2
CU694523.1
CU468048.2

CH242-512B1
CH242-307A4
CH242-64C23
CH242-387C12
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Manual Annotation and Biotypes:

Annotation:
based on transcriptional evidence
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Manual annotation is advantageous for:

* Qverlapping genes
 Alternative splicing
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* Non-coding genes

 Complex loci e.g GNAS

« RNA seq data

 Pseudogenes
* Duplications/gene clusters
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Classifying Functional Transcripts within a protein coding gene:
RefSeq
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Worked Example



