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Background
• Dengue is a serious infectious tropical disease transmitted 

by the mosquito Aedes aegypti during feeding.
• No drugs exist for the specific treatment of dengue.
• NITD and GIS are collaborating on drug development.
• Very small genome.
• Complete genome infrequently sequenced to date.
• Needed a searchable repository for dengue genomes 

annotatable with clinical information.
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Charm
• Generic webapp to interact with an existing annotatable 

sequence database.
• Defines an extensible custom annotation ontology.
• Able to store sequences and annotate them, and perform 

complex searches.
• Easily extensible, easy to create specialised versions such 

as DengueInfo.
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Charm architecture
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Searches – a bit like BIND
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Searches
ANY
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Accession CONTAINS “DEN”

IsolationDate LESSTHAN “01-Aug-2003”

Country ISNOTNULL “”

ALL
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● Search objects have an 
ANY/ALL flag.

● Recursive definition. 
Each term can be a...

● field/method/value 
triple 
(CONDITION).

● search object 
(SUBQUERY).

● search object 
flagged to exclude 
matching results 
(EXCLUSION).

Length 
GREATEREQUAL 
“10500”
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Searches
• Each condition is translated and executed individually to 

retrieve a set of unique IDs.
• For “ANY” searches, the results are the set union of all 

returned IDs.
• For “ALL” searches, the results are the set intersection of 

all returned IDs.
• Subqueries and Exclusions are executed as independent 

searches and their results combined with the parent 
search using union, intersection, or subtraction as 
appropriate.
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Other searches
• BLAST (calls out to NCBI command line binaries, Oracle 

10g reference code provided if required)
• SSAHA (BioJava's implementation)
• Current implementations use preformatted databases on 

disk, rebuilt only on request via web interface.
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Search results
• Results are sets of unique IDs with scores.
• Search definition and results are stored in session 

variables to prevent needless re-entry or re-execution.
• Actual sequence details not stored, to save memory.
• Search results screen provides some basic manipulations.
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Results
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Annotation
• Can only annotate using terms from the custom ontology.
• Manual annotation done by selecting sequence accessions 

and entering term/value pairs.
• Automatic annotation done by adding code to the 

appropriate middleware method (called once per batch of 
sequences uploaded).
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Manual annotation
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Other features
• Password protection of annotation and admin tasks.
• Export/Import whole database via zip file.
• Add sequences manually (FASTA-like interface).
• Add sequences from GenBank files.
• Remove sequences.
• Export/Import the custom ontology as XML file (useful for 

adding new terms).
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DengueInfo – a Charm extension
• Charm is generic, designed to be extended and specialised.
• Some utility classes are not used in basic implementation – 

written specifically for use by extended versions.
• DengueInfo is an example of how Charm can be extended 

to suit a specialist task.
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PubMed feed
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Yahoo News feed
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Other bits
• Expanded custom ontology.
• Auto-annotation of serotypes and structural components.
• Annotators Notes.
• Synchronise with NCBI to download latest Dengue 

genomes.
• Additional terms available for searching.
• Additional options available for working with search results.
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Clinical Information
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Wrinkly bits
• BioJava’s BioSQL support was found to be a bit flaky.
• Ontology persistence couldn’t handle triples or term 

synonyms.
• Oracle support just didn’t work at all if you used Oracle 9i 

or greater, due to API changes for accessing LOBs (Large 
OBjects, anything > 4000 bytes).

• Order of annotations not preserved.
• Genbank parsers did not export References.
• All has been fixed and contributed back to BioJava.
• Working on plans to synchronise the way BioJava and the 

other Bio* projects use BioSQL.
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Scalabilty
• Currently has 142 sequences, all from GenBank.
• Expect 400 by this time next year.
• Unfriendliness of UI for manual annotation will soon become 

apparent – data just won't fit on screen.
• Filesize and slowness of export/import database options will 

become more noticeable as database size increases.
• Search results will need paginating.
• Charm version 2 specifications are under development, 

scalability (and security) will be a priority.
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Future Plans
• Being open source, we hope people will use Charm and 

contribute their ideas.
• Plans to add free-text indexing and searching of 

documents and papers.
• Make annotations editable/removable.
• Security needs work:

– organise users into groups and implement 'censorship' of private 
or protected sequences.

– implement tracking of changes (additions, deletions, annotations) 
by username.

– remove reliance on Tomcat-specific mechanisms (roles) to enable 
deployment on other application servers
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Where to get it?
• To use DengueInfo, an example of Charm extension:

– http://dengueinfo.org/

• Source code, Javadocs, WAR files, custom ontologies, 
NCBI Java client, and installation guides:
– http://dengueinfo.org/dist/
– ontology XSD is in the web folder of the source code of both 

projects.

• To use a barebones version of Charm (running off the 
DengueInfo database):
– http://dengueinfo.org/charm/
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