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What is Pathema? 

•  A NIAID Bioinformatics Resource Center designed to 
support bio-defense and infectious disease research. 

•  Pathema provides detailed curation and comparative 
analysis of six target pathogens: 

  Category A priority pathogens:  
Bacillus anthracis, Clostridium botulinum 

  Category B priority pathogens:  
Burkholderia mallei, Burkholderia pseudomallei, 
Clostridium perfringens, Entamoeba histolytica 
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Workshops and Training 

•  On JCVI Campus 
   2 Days Hands On 
   Live/Archived Webinar Broadcast 
   4 Workshops Conducted, one per clade 

•  Organism Specific Meetings  
   4 Hours Hands On 
   5 Workshops Conducted 

•  148 Researchers Attended 
•  123 Community Registration 



Web Community Submissions 

Totals To Date: 
4 Annotation Updates 

•  1 gene structure  1 protein name 
•  3 gene symbols  1 enzyme number 
•  4 literature references 



Advantages and Disadvantages 

•  Advantages 
  Value added to annotation 
  Convenient & accessible for the researcher 
  Minimal effort needed 
  Low cost 

•  Disadvantages 
  Training not required 

– Lack of adherence to standards 
  Incentive and intimidation 



Annotation Jamboree Goals 

•  Incorporate expert annotation data into 
existing Pathema genome submissions. 

•  Update existing annotation based on expert 
assertions. 

•  Tag annotation with updated experimental 
references. 

•  Provide the community with the opportunity 
to become familiar with JCVI annotation 
procedures. 



Annotation Jamboree Details 

•  3 day Jamborees held at JCVI 
•  First day teaches our annotation 

methodologies and Manatee 
•  Follow up days allow the community to 

annotate with aid from our expert curators 
and present latest research on gene sets 

•  Data dissemination and participant 
recognition within Pathema and GenBank 
Excellent participation and feedback from our 

participants 



Manatee: Manual Annotation Tool 

14 

manatee.sourceforge.net 



Evidence Standards 

•  phosphomethylpyrimidine kinase 
  Function was inferred from direct assay using the 

accession SP|P76422 with reference PMID: 10075431 
  Process was inferred from direct assay using the 

accession SP|P76422 with reference PMID: 10075431 

•  putative hypoxanthine phosphoribosyltransferase 
  Function was inferred from sequence similarity using 

the accession TIGR01203 
  Process was inferred from mutant phenotype using the 

accession SP|Q02522 with reference PMID: 1465108 



MGAT: Multi-Gene Annotation Tool 



Paralogous Family Annotation 



Annotation Jamboree Results 

Jamboree Statistics Entamoeba Burkholderia Total 

Number of Participants 14 9
  Community Researchers 6 6
  JCVI Analysts 8 3
Curated Functional Assignments 1022 543
  Assignments made by commuity researchers 595 41
  Assignments made by JCVI based on community contributions n/a 404
  Assignments made by JCVI 427 98
GO Terms Assigned 2019 1480
  Assignments made by commuity researchers 123 0
  Assignments made by JCVI based on community contributions 500 1198
  Assignments made by JCVI 1396 282
Paralogous Families Curated 120 n/a 120

Gene Structures Edited 43 86
  Assignments made by JCVI based on community contributions 43 69
  Assignments made by JCVI 0 17
Experimental References Added 285 11 296

Number of Genome Projects Updated 1 10 11

Number of Post Collaborations Established 1 3 4
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GenBank Updates 

•  Contributors become 
authors on submission 
updates 
•  Annotation jamboree & 
participating institutions 
acknowledged in 
comments 
•  db_xrefs to gene page 
established. 



Long Term Benefits 

•  Continued collaborations 
  4 Community Researchers 

•  Expert assertions 
  20 additional assertions / 2 months 
  Curation of genomic islands and SSRs 

•  Dissemination of annotation standards 
•  Custom analysis and data generation 



Advantages and Disadvantages 

•  Advantages 
  Value added to annotation 
  In depth hands on training 

– Adherence to standards 
  High incentive and lower intimidation 
  Long term benefits 

•  Disadvantages 
  Large cost 
  Time commitment 



Next Annotation Jamboree 

•  Pathema - Bacillus/Clostridium Annotation
 Jamboree 
  When: May 13-15, 2009 
  Cost: Free 
  Update annotation with expert assertions 

–  19 Bacillus anthracis 
–  11 Bacillus cereus 
–  12 Clostridium botulinum 
–  9 Clostridium perfringens 

•  More information: http://pathema.jcvi.org 
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