
Introduction

The PAMGO interest group was formed to develop new gene ontology (GO) terms describing the various processes, functions and cellular components related to microbe-host interactions. Plant-associated microbes have
evolved similar mechanisms to evade, neutralize or suppress defense systems of their plant hosts and obtain nutrients. Such similarities can only be discovered if a controlled vocabulary is set in place to describe these
processes amongst diverse microbe-host interactions. In 2004 , the PAMGO interest group worked to develop high level terms. These high level terms were general enough to describe gene products in pathogens from all
kingdoms interacting with other hosts, besides plants and also describing the whole range of microbial host interactions from mutualism to parasitism.

Reference Genomes

In a multi-institutional collaborative effort, we are currently working on developing new GO terms and relationships for gene products implicated in plant interactions in the bacterial pathogens, Erwinia chrysanthemi,
Pseudomonas syringae pv tomato and Agrobacterium tumefaciens, the fungus Magnaporthe grisea, the oomycetes Phytophthora sojae and Phytophthora ramorum and the nematode Meloidogyne hapla.

Recent Ontology Development and Annotation

This collaborative effort has since led to the establishment of 291 terms in the “interaction between organisms” (IBO) node in the gene ontology. Included in this set are 113 terms which were added directly by the PAMGO
group. At a recently held PAMGO ontology development meeting, we presented 190 more terms, which are currently being processed for integration into the GO. Annotations are being done concurrently with ontology
development but the number of annotations will increase when the new terms are placed in the ontology.  Highlighted in fig. 1 and fig. 2 are a few of the newly developed terms describing acquisition of nutrients and
suppression of host defenses respectively.

Plant Associated Microbe Gene Ontology (PAMGO): A community resource of
gene ontology terms describing gene products involved in microbe-host

interactions

Trudy Torto-Alalibo1, Bryan Biehl2, David Bird2, Marcus Chibucos1, Alan Collmer3, Candace Collmer4, Ralph Dean2, Michelle Gwinn
Giglio5, Jeremy D. Glasner6, Amelia7 Ireland, Magdalen Lindeberg3, Jane Lomx7, Thomas K. Mitchell2, Nicole Perna6, Joao Setubal1,

Brett Tyler1 and Owen White5

1Virginia Bioinformatics Institute, Blacksburg, VA, USA, 2North Carolina State University, Raleigh, NC, USA, 3Cornell University,
Ithaca, NY, USA, 4Wells College, Aurora, NY, USA, 5The Institute for Genome Research, Rockville, MD, USA, 6University of

Wisconsin, Madison, WI, USA, 7European Bioinformatics Institute, Hinxton, UK

R

Fig. 1. “Acquisition of nutrient” node showing some of the granular terms recently developed by
              PAMGO

Fig. 2. “Suppression of host defenses” node showing some of the granular terms recently developed
              by PAMGO

Researchers willing to contribute to the ontology development and other discussions
can subscribe to the PAMGO discussion list at the PAMGO website
(http:pamgo@vbi.vt.edu).

Summary

We have developed and defined 190 more granular terms to describe processes involved in host-
microbe interactions.
These are currently being refined prior to committing to the gene ontology.
PAMGO work in progress can be found on the GO wiki
(http://wiki.geneontology.org/index.php/Talk:PAMGO_work_in_progress) and on the
sourceforge tracker
(https://sourceforge.net/tracker/index.php?func=detail&aid=1546635&group_id=36855&atid=44
0764)
In the future, we hope to develop and evaluate an automated system to transfer PAMGO terms
from the species being worked on now to related genomes of plant-associated microbes.
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