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/ 1. Introduction

The Ontology of Craniofacial Development and Malformation (OCDM)
serves as a unifying framework for integrating multiple forms of data
generated by craniofacial researchers in FaceBase. It provides
terminology standards and ontological semantics, to associate and
correlate disparate FaceBase data by formally representing multi-
species canonical craniofacial anatomy, embryological development,
malformation, and cross-species anatomy homology mappings.
Biomedical research involving development and malformation
requires knowledge derived from model organisms, such as mice and
zebrafish, which serve as invaluable models for acquiring information
that cannot directly come from human subjects. The wealth and
availability of information from model organisms can be leveraged
and utilized to advance research at the human level. In the OCDM we
therefore provided a comprehensive representation of model
organism anatomy, such as that of the mouse (Craniofacial Mouse
Ontology [CMO]) that can be correlated and mapped to human
anatomy (Craniofacial Human Ontology [CHO]). We then created the
Craniofacial Human Mouse Mapping Ontology (CHMMO), a sub-
ontology of the OCDM to record the homology mappings of
craniofacial structures between humans and mice and later on,
\ between humans and zebrafish.
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2. Objective
Ontologically record homology mappings between:

human and mouse (CHMMO)

/3. Methodology

A. Data sources

- Craniofacial Human Ontology (CHO)
- Craniofacial Mouse Ontology (CMO)
- Literature/publications

- Ontologies (Uberon, MA, EMAP)

B. Mapping approach

- provisional mappings based on similarities in existing nomenclature
- mapping at gross anatomical level

(except early developmental structures)
- validation by

domain experts

literature/publication

C. Mapping types

Bi-directional one-to-one
Uni-directional one-to-null and one-to-many

D. Mapping tool (Protégé)

Human-mouse mapping

Source Class: Maxilla

Target Class: 'Maxilla (Mus musculus)' Search
Mapping Type: 1-1 v
Source Species: human v
Target Species: mouse e
Expert Reviewer: Tim Cox

o

Reviewed By Expert: true -
Provenance:
Returned PubMed Hits:

Reference: Hall B. Bones and Cartilage: Developmental and Evolutionz

Create Inverse Mapping: Generate Mapping

® ) true false

/ 4. Results

Bi-directional Mapping

1:1 mapping

(Homo sapiens) | » | (Mus musculus)

1:Null Mapping (human to mouse)

Uvula

(Homo sapiens)
CHO

1:null mapping
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1:Null Mapping (mouse to human)

Intermolar

eminence

(Mus musculus)
CMO

1:null mapping
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Resolving one_to_many mapping

1:Many Mapping 1:1 Mapping

Right side of
frontal bone

(Homo sapiens)
[CHO]

Right frontal
bone

Right frontal
bone

Interfrontal
suture

Frontal bone
(Homo
sapiens)
[CHO]

Metopic suture
(Homo sapiens)
[CHO]

{ Left frontal
bone

Left frontal
bone

Left side of
frontal bone

(Homo sapiens)
[CHO]

v 'Postnatal anatomical structure’
'‘Acellufar anatomical structure'
'‘Anatomical cluster’
'‘Cardinalbody part'

'‘Cardinal §rgan part’
'‘Cardinal tigsue part’
Organ

v '‘Cavitated organ’

v '‘Organ'with cavitated organ parts'
v '‘Bong organ’
v 't bone'

FMAID
52734
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‘constitutional part' sgme 'Neural network of frontal bone’
‘constitutional part' sgme 'Periosteum of frontal bone’
‘constitutional part' sgme 'Right frontal sinus'

: : ‘constitutional part' sgme 'Vasculature of frontal bone'
@ 'Frontal bone

» ® 'Nasal bone' Nas part
'‘Occipital bone'

|- 'Parietal bone’

> 'Sutural bone'

v 'Irreqular bone'

> '‘Auditory ossicle’
'Hyoid bone’

> 'Inferior nasal concha’

> ‘Lacrimal bone'
Mandible

> 'Palatine bone'

'Flat bone’

'member of some 'Skeleton of head'

'regional part’' some 'Left side of frontal bone’
'regional part' some 'Metopic region of frontal bone'
'regional part' some 'Right side of frontal bone’

'has dimension' value true
dimension value "3-dimension”~"string

Stage-dependent mappings

Developmental stage

Mouse

Human

. 1:1 mapping , .
Right fetal frontal bone € » Right embryonic frontal bone

1:1 mappin
Left fetal frontal bone | i =

Left embryonic frontal bone

. 1:1 mapping )
Metopic suture » Posterior frontal suture

Adult stage

Mouse

Human

1:1 mapping
Right side of frontal bone [€ » Right frontal bone

Frontal bone

1:1 mapping N

Left left side of frontal bone [€ Left frontal bone
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