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Great! My sequence has
already been analysed
and annotated!

But how do I access this
data?

Help! I need do to some
analysis by myself.

Which tools do I use and
where do I find them?

manual genome annotation
PART 2

de novo sequence analysis
PART 1

You have obtained a new sequence…

….AATCGTTGCCCAAATTACACGG….

Preliminary analysis   (BLAST, etc.)
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1.  de novo Sequence Analysis
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Why do it yourself?

• Your organism may not be annotated

• You may need to customise analysis to meet
your own needs

Confirms or
disagrees in silico
predictions

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

Sequence analysis tools

Lab work

Development
of programsPredictions
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de novo Analysis Tools

• ORF finder
– identifies open reading frames

• Spidey
– Alignment of cDNAs to genomic sequence

• ClustalW
– Multiple sequence alignments

• Jalview & GeneDoc
– Edit multiple alignments: useful for phylogenetic

studies
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NCBI ORF finder

• Finds all open reading frames, starts and stops in a DNA
sequence

• Graphical overview
• Integral BLASTP tool
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NCBI Spidey

• Aligns spliced cDNAs,
ESTs or mRNAs to
genomic sequence

• Uses BLAST algorithm

• Assigns exon-intron
boundaries

• Can be used for
interspecies alignments
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ClustalW

• DNA or protein
alignments

• Cut and paste
sequences or upload
files

• Obtain results via
email or interactively
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ClustalW

• Alignments may be viewed and edited in Jalview,
GeneDoc and other programs

– Maximise similarities within columns

• Starting point for phylogenetic analyses
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GeneDoc

Alignment viewer and editor
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Summary

de novo analysis of sequence

• Hunt for open reading frames: ORF Finder

• Align cDNA to genomic DNA: Spidey

• Multiple sequence alignments: ClustalW

• Edit alignments: Jalview, GeneDoc
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2.  Manual Genome Annotation
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Automatic annotation

• Fast
• Unfinished sequence or

shotgun sequence
• Consistent
• Under/Over-prediction

You may also encounter ab initio methods:
genscan, fgenesh

Manual annotation

• Slow

• Finished sequence

• Flexible – can deal with
inconsistencies

• Consult publications
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Vertebrate Genome Annotation Database

http://vega.sanger.ac.uk
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Locus Categories
• Known
• Novel_CDS
• Novel transcript
• Putative
• Pseudogene

All annotation is supported by a
combination of cDNA, EST and/or
protein evidence
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Manual annotation is advantageous for:

• Pseudogenes

• Duplications/gene clusters

• Anything out of the ordinary

• Overlapping genes

• Alternative splicing

• Non-coding genes

• Complex loci
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Summary

Manual genome annotation

• Labour intensive, but the final product is reliable
and accurate

• ‘Gold standard’ rating

• VEGA: central repository for manual vertebrate
genome annotation that is easy to browse


