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• Overview of the Plant Ontology and its principles (Laurel)

• How to navigate the PO site, download the ontology, request 
new terms and use editing software- (Ramona) 

• Demonstrate new terms and changes that have been made to 
accommodate mosses- (Ramona) 

• Illustrate the annotations and demonstrate the utility of linking to 
the PO terms (Laurel) 

• Encourage continued cooperation and collaboration between our 
groups (All)

Agenda and Goals:



What is the Plant Ontology?
• A controlled vocabulary (ontology) that describes plant anatomical and morphological 
structures and growth and developmental stages for all plants.

• The goal of the PO is to establish a framework for meaningful cross-species queries 
across gene expression and phenotype datasets from plant genomics and genetics 
experiments. 

Plant Anatomy Ontology (PAO):
• Botanical terms describing plant structures and other antomical entities and the 
relationships between them 
• eg. plant organ, plant cell, whole plant, portion of plant tissue, vascular system, etc. 

Plant Growth and Developmental Stage Ontology (PGDSO):
•Terms describe (i) whole plant growth stages and (ii) plant structure developmental stages
• eg. seedling growth, rosette growth, leaf development stages, embryo development 
stages, flower development stages, etc. 

The Plant Ontology



Challenges in expanding the Plant Ontology 
to covers all plants:

Diversity in anatomy, morphology, life cycles, 
growth patterns 

Seed plants
(Angiosperms and 

Gymnosperms)

Pteridophytes
(Ferns and Lycopods)

Bryophytes
(Mosses, Hornworts 

and Liverworts)

Algae 

Bowman et al, Cell, 2007



How to:

 Navigate the PO site

 Download ontology files

 Request new terms

 View the OBO file



Navigation

The toolbar is used to 

navigate within the website



Browse or search the PO web site for ontology 
terms or annotations

Use the 
Search/browse 
link

Or do a quick 
search from the 
home page



Term search

Type “endosperm”



Browsing the ontologies



Expanding nodes

To expand a node,
Click on the [+] sign

Next to the node/term



Relationship types

The relation type
icons used in the tree

browser



Term detail view

Click to display the
detail view

http://plantontology.org/


Term detail view

To view the term lineage in a graphical 

format click on the Graphical View link

http://plantontology.org/


Graphical view

Layout can be changed to horizontal

or colors can be changed

http://plantontology.org/


Use advanced search to find terms used for mosses

Searching for  
keyword 
“bryophyte” in all 
fields returns 
152 terms



Downloading the Ontology File

http://palea.cgrb.oregonstate.edu/viewsvn/Poc/tags/live/plant_ontology.obo?view=co



Ontology (.obo) files can be viewed using 
OBO-Edit or other software

download at http://wiki.geneontology.org/index.php/OBO-Edit



New subset for 
bryophytes

Comments 
describe which 
taxa a structure 
occurs in



Requesting new term: link from PO 
home page

Click “Request 
PO terms”



Takes you to SourceForge Tracker Page: 
http://sourceforge.net/tracker/?group_id=76834&atid=835555 

You must register 
and log in first.

After logging in, 
click “Add new”.



Choose a 
category

Choose a 
group

Provide a detailed description, 
including suggestions for parent 
term, definition, and references.



Review of changes that have been 
made to accommodate mosses

 More than 80 new terms were added to accommodate 

pteridophytes and bryophytes

 Review of new terms- Any questions?

 Plant life cycle phases: gametophyte phase and 

sporophyte phase were added to the PGDSO (during 

an earlier release). 

 Also added protonema phase, for bryophytes and 

pteridophytes



Any questions about new terms or definitions?

adult leaf PO:0006340

alar cell PO:0030057

antheridial sperm cell PO:0025120

antheridium PO:0025125

antheridium jacket layer PO:0030053

antheridium jacket layer cell PO:0030052

archegonial egg cell PO:0025122

archegonium PO:0025126

archegonium neck canal cell PO:0030065

archesporium PO:0030074

archsporial cell PO:0030056

brachycyte PO:0030058

bract PO:0009055

caulonema cell PO:0030002

caulonema tissue PO:0030005

chloronema cell PO:0030001

chloronema tissue PO:0030004

costa PO:0030072

endothecium PO:0030049

epidermal rhizoid PO:0030071

exothecium PO:0030073

gametophore PO:0030018

gametophore axillary hair PO:0030060

gametophore axillary hair basal 

cell

PO:0030064

gametophore axillary hair base PO:0030063

gametophore axillary hair 

terminal cell

PO:0030062

gametophore axis PO:0030020

gametophore axis apical cell PO:0030023

gametophore bud PO:0030026

gametophyte perianth PO:0030031

gametophyte phase PO:0028003

juvenile leaf PO:0006339

leaf apex PO:0020040

leaf base PO:0020137

leaf epidermis PO:0006016

leaf trichome PO:0006504

meristematic apical cell PO:0030007

non-vascular leaf PO:0025075

non-vascular leaf apical cell PO:0030013

paraphyllium PO:0030069

perigonial bract PO:0030028

peristome PO:0030042

plant gametangium PO:0025124

plant protoplast PO:0000006

protonema PO:0030003

protonema side branch 

initial

PO:0030067

rhizoid PO:0030078

seta PO:0030032

sporangium PO:0025094/

PO:0025232

sporangium base PO:0030040

sporangium theca PO:0030041

spore capsule annulus PO:0025093

spore capsule calyptra PO:0030037

spore capsule columella PO:0025231

spore capsule operculum PO:0030044

sporocyte PO:0006204

sporophyte foot PO:0030029

stem base PO:0008039

stomatal complex PO:0002000

tmema PO:0030061

tmema cell PO:0030059

transfer cell PO:0000078



Top level re-organization of the PAO

New top-level terms include 
material and immaterial entities 
and provide parents for all plant 
structures

plant anatomical entity

plant anatomical spaceplant structureportion of plant substance

plant organ portion of 
plant tissue

whole plantplant cell

cardinal organ partcollective plant structure

collective organ part structure trichome
embryo plant 

structure

in vitro plant 
structure

is_a

part_of

has_part

spore capsule mouth

rhizoid

H

H

H

P

P



Plant life cycle phases: specified using the  
Participates_in relation

plant growth and development stage

plant structure development stagewhole plant growth stage

gametophyte phase sporophyte phase

protonema phase

P

is_a

part_of

participates_inPi

P

gametophore sporangium

PiPi

Examples: 

gametophore participates_in gametophyte phase

sporangium participates_in sporophyte phase



Ontology structure: general categories for all plants, 
specific children for particular taxa, as needed

General terms for all plants:
use sporangium and 
archesporial cell for all plants, 
and for homosporous plants, 
like moss

Specialized child terms:
use micro- or megasporangium and 
male or female archesporial cell for 
heterosporous plants, like angiosperms



Ontology structure: general categories for all plants, 
specific children for particular taxa, as needed

General terms for all plants:
use shoot system and branch for 
all plants, and for vascular plants

Specialized child terms:
use gametophore and gametophore 
branch for bryophytes



How to describe structures if no pre-composed 
term exists in the PO

Leaf apex is part_of the 
general class leaf

Leaf vascular system is 
only part_of vascular leaf

Costa is only part_of
non-vascular leaf

To describe gene expression in a leaf apex 
in Physcomitrella, put annotation on both 
leaf apex and non-vascular leaf



Annotations: links to genomics 
datasets

•May be created for:

• whole genome sequencing projects

• EST data sets

• QTL data sets

• protein data sets

• germplasm data sets

• phenotype data sets

•Annotation files must be in the  GAF1 or GAF2 format:

15 or 16 column spreadsheets, one line per association   



Details on annotation file format:

http://plantontology.org/docs/otherdocs/assoc-file-format.html



Sample Physcomitrella annotations

•See http://plantontology.org/docs/otherdocs/assoc-file-format.html for more 

details

http://plantontology.org/docs/otherdocs/assoc-file-format.html
http://plantontology.org/docs/otherdocs/assoc-file-format.html
http://plantontology.org/docs/otherdocs/assoc-file-format.html
http://plantontology.org/docs/otherdocs/assoc-file-format.html
http://plantontology.org/docs/otherdocs/assoc-file-format.html


Annotation files are uploaded to our SVN 
repository:

http://palea.cgrb.oregonstate.edu/viewsvn/Poc/trunk/associations/



Searching for annotations

Searching annotations for 
“actin” returns 236 results Filtering results by “P. patens” 

returns 1 result



View the annotations associated with any term:

Clicking “view annotations” 
takes you to the annotations 
associated with a terms



Links out to source database 

http://plantontology.org/


Clicking on gene name from 
Annotation Search Results or 
from the annotations 
associated with a term 
provides more details on that 
gene



Downloading annotations

Annotations for individual 
terms can be downloaded 
as RDF-XML files



Downloading annotations

Entire annotation files 
can be downloaded 
from our SVN site.

http://palea.cgrb.oregonstate.edu/viewsvn/Poc/trunk/associations/



Sending feedback

http://plantontology.org/
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