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http://dengueinfo.org/
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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 Denguelnfo.
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Generic search/annotation interfaces

Database-specific
interface implementations

Sequence and
annotation database
(eg. BioSQL)

NCBI
SOAP
(EUtils)
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Searches — a bit like BIND

Complex Sequence Search

|ﬂ1 .| Aiccession =1 | Cortains - | [DEN |

| 2. [ Date of 1solation = | Less than =| [m-a0G-2003 |
|ﬂ3| Cauntmy ﬂ | |z Mot Mull [ho value required] ;l | |

Add Conditionl Add Subquer_l,ll

| %1 [ Length =] [Greater than or equals =] [0500
| dd Condition | 4dd Subquery| Add Exclusion |

but exe ds where [ Ary -] of the following conditio t:
| %[t [ Aecession =1 [ Contains =]

| #dd Condition | 4dd Subquery |

Search! |
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Searches

» 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).
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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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You searched for {MATCH ANY [ACCESSION CONTAINS DEN]}. There were 8 results.

DENT1SEQ Dengue wirus type 1 complete genome.

DEMNSTRA Dengue wirus type 4 polyprotein precursor, gene, complete cds.

CF BEENER L
= O (=

DEMRCG Dengue virus type 2 (51 vaccine strain), complete genome,

Dengue wirus type 2 strain 16681 capsid protein (C) gene, matrix protein (M)
DEMNCMEMSE gene, envelope pratein (E) gene, nonstructural protein (NS1, NS2A, NS2B, N33,
NS4A, NS4E, MS5) genes, mature peptides.
Dengue wirus type 2 strain 16661-POKES capsid protein (C) gene, matrix pratein
DENCMEMSA (M) gene, envelope protein (E) gene, nonstructural protein (NS1, NS2A, NS2B,
ME3, MS4A, NS4B, NSE) genes, mature peptides.
DEMCME Dengue type 3 virus complete genome RNA, complete cds.

DEMZJAMCG  Dengue \Ei'rus.t_ype 2 Jamaica/h. 1409, complete gename.

Y
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DEMZCGA Dengue wirus type 2 complete genome.

i
o

Fram |0 ta {0 il for unlimited)
% o translation ¢ Frame 1 © Frame2 © Frame 3
D'isElay Fasta |

Display Genbank-style extract

Annotate |
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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

RRERHSHGUARERR =115

Existing annotations:

AnnotatorNote (DENT13EQ)
Country: SG (DENT13EQ)
Modified: Wild_Type (DENT1SEQ)
Owner: PUBLIC (DEMT1SEQ)
Serotype: DENV-1 (DENT13SEQ)
Severity: DHF (DENT1SEL)

Strain (DENT1SEQ)
YearDflsolation (DENT1SEQ)

_ I AnnotatorMate j
] oot |
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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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Denguelnfo — 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.

* Denguelnfo is an example of how Charm can be extended
to suit a specialist task.
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Recent PubMed Abstracts

Below are listed the 20 most

recently published abstracts fram P b d Nﬂg?ﬂ 7
Fubtded which relate to dengue. u e of Medicine IRIAY

Recent is defined as being within
the last 90 days. These abstracts
are all subject to the NCEI Disclaimer and Copyright notice.

Dengue vaccines: Problems & prospects.

Chaturvedi UC, Shrivastava B, Nagar R,

201-Annapurna Apartments, Mo 1, Bishop Rocky Street, and Faizabad Road, Lucknow 226007, India.
The extent of cumulative disease burden caused by dengue virus has attained an unprecedented level in
recent times with sharp increase in the size of human population at risk. Dengue disease presents highly
complex medical, economic and ecologic problems. The surge in publications on the development of
dengue vaccines, taking advantage of new generation of biotechnology technigues indicates the profound
interest and urgency in the scientific and medical communities in combating this disease. This review
summarizes the importance of critical subjects like pathogenesis of dengue haemaorrhagic fever and
inadequacy of animal model that have adversely affected dengue vaccine development. Further, the
remarkable progresses so far made in dengue vaccine research not anly employing a diverse range of new
strategies but also re-using old techniques to improve the existing vaccines, have been presented. The
efficacy and safety of some of the new vaccine candidates have been evaluated and proven in human
preclinical/clinical trials. Besides the technical advancement in vaccine development, vaccine safety and
vaccine formulation have been examined.
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Putting more bite into fighting dengue (i@Metro KL) YEHOO! News @@

Thu Jun 02 05:21:50 SGT 2005
A FTER receiving reports of mare than 5000 dengue cases since January, the Selangor Health
Department has decided to increase its efforts to fight the menace.

Dengue epidemic year alert up (Sun Star}

Wed Jun 08 00:22:08 ST 2005

THE City Health Office (CHO) alerted the public against a possible upsurge of dengue cases with 2005
declared as dengue epidemic year. Health officer Dr. Erlinda Cabrera reiterated her advise to the public to
rerove all mosgquito breeding places.

City Hall braces for flooids, dengue cases (Sun Star)

Tue Jun 07 15:03:29 5GT 2005

THE lloilo City Government is stepping up preparations to mitigate flash flooding and the outbreak of
dengue fever during the rainy season. Mayor Jerry Trefias said the declogging of the city's waterways in
flood-prone areas is still ongaing.

New dengue prevention legislation soon (Daily News)

Tue Jun 07 03:53:30 S5GT 20058

The Health Ministry will strictly implement the new Dengue prevention legislation that will be presented in
Patliament shortly to completely eradicate the epidemic from the country.
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« 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

I 1.0 DEMCME Dengue type 3 virus complete genome RMA, complete cds.

Iv | 10  DEMZJAMCG  Dengue virus type 2 Jamaica/i. 1409, complete gename.
Iv| 1.0 DEMZCGA Dengue virus type 2 complete genome.

From |0 ta [0 (0 for unlimited)

From | <none> x| ta | <nane> x| (overrides trim by position)

 Waotranslation © Frame1 © Frame2 © Frame3

_ Dlsplay Genbank-Style e)dr.aﬂ | --------.

. New 2964755
) HEHEC G DR | o - e TT14BT
T —
DENZJAMCG DEMV-Z  N1409 M 1983 T3EETTO0
DEMCME ~ DEMv-3  He7 PH 1957 2345967
2719554
DENCMEMSA DENV-2  16681-PDK53 Recombinant 192988 @
1312269
2719554
DEMCMEMSE DEMv-2 18881 Wild Type  DSS TH 1964 1829885
1312069
DENRCG ~ DENV-2 &1 Wild_Type  DF PR 1963 B/HTE @
- . . - 022479
DENSTRA  DENV-4 914869 Wild_Type Do i

DENT1SEQ  DEMY-1  5275/90 Wild_Type  DHF e 1990 1585663 @
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« 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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« Currently has 142 sequences, all from GenBank.
« Expect 400 by this time next year.

* Unfriendliness of Ul 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 Denguelnfo, 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
Denguelnfo database):

— http://dengueinfo.org/charm/
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