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Abstract

We have put forth a proposal to improve the representation of immunology in the
biological process ontology of the Gene Ontology. The aims are to provide a
comprehensive representation of immunological processesin the GO, improve the
organization of immunological related terms in the GO to match current concepts
In the field of immunology, and to revise poorly formulated and poorly defined terms
aready present in the GO. Whole sets of new terms have been proposed to cover
areas such as mucosal immunity, tolerance induction, and B cell differentiation,
which were previously absent in the GO. Discussion of the proposal at the GO
Content Meeting in November 2005 led to a consensus regarding an improved high-
level structure for immune system process terms, including the existing immune
response hierarchy, and changes in the relationship of the immune response and
Inflammatory response termsto the defense response terms. We hope that with these
Improvements in the representation of immunology in the GO, the GO will better
reflect current literature and thought in the area of immunology and thus allow the
GO to be a more valuable annotation resource.
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f Incompl ete Representation of |mmunological Processes

Current GO lacks whole groups of terms for processes such as

mucosal Immunity
tolerance induction
B cdll differentiation

And individual terms for important processes such as
granuloma formation

germinal center formation
affinity maturation
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A) Termsdescribing the development of immune system components
are incorrectly placed under GO:0006955 immune response, when
In fact many of the differentiation steps occur prior to an immune
response. In particular thisistruefor T cell differentiation ;
G0:0030217 and B cell differentiation ; GO:0030183.
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[ Problems in Term Organization, such as

B) The GO termsfor cytokine metabolism and cytokine production
are children of Immune response, when in fact many cytokines are
produced independently of Immune responses and have non-
Immunological functions (EGF or TGF-(3, for example).

C) Separate GO termsfor antigen processing and antigen presentation
exist, without recognition of the relationship of these two concepts.
Furthermore, the children of these terms are not well defined and
Important subprocesses are missing from the GO. Thishasled to
confusion by annotators in the use of these terms, and reflects poorly
on the GO.

D) GO:0006955 immune response is achild of defense response
In the current GO, yet Immune responses include tolerance induction
and regulatory processes that are not defense responses.

E) GO:0006954 inflammatory response is a child of immune
response, yet inflammatory responses include non-immunological
components.
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f Poorly Formulated and Poorly Defined Terms, such as
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hunoral | mmune response ; GO 0006959
An immune response mediated through a body fluid

--% hunor al defense nechani sm (sensu Vertebrata) ; GO 0016064
The specific iImmune response mediated by antibodies, asin, but not restricted
to, the vertebrates (Vertebrata, nchi_taxonomy id:7742).

--% hunoral defense nechani sm (sensu Protostoma) ; GO 0016065
The specific immune response mediated by antibodies. Asin, but not
restricted to, the taxon Protostomia (Protostomia, nchi_taxonomy id: 33317).

Two problems:

There smply are no antibodies in non-vertebrates, so sensu-terms
are not needed, and the lexical string “humoral defense
mechanism” has no relation to terminology in usethetheliterature.
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History of Project

NewTerm: Immune System Process

Thisterm provides recognition that many processesin

/Through my work as an annotator, | (Alex) identified
problems in the representation of immunology in the GO.

We decided to make immunology afocus for term

development and were independently contacted by Richard

Scheuermann who was interested in the same thing.

Jamie Lee, from Richard’ s group, and | prepared a proposal
for new terms and changes to existing terms in the
biological process ontology.

the Immune system occur prior to or apart from immune
responses, and provides agrouping term for all immune
System processes.
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G0O:0050900 G0:0045321

immune
cell activation

immune
cell migration

Definition:
An organismal physiological process involved in the devel opment

or functioning of the Immune system, an organismal system
for calibrated responses to potential internal or invasive

G0O:0002376

; immune /
. System process

G0O:0019882

G0O:0002520 G0O:0006955 GO:0002507 G0:0002377 G0O:0001776

antigen
processing and
presentation

immune
cell homeostasis

immune tolerance

immune

\ ~ immunoglobulin
system development

production

Please see the printout of the full term hierarchy and
sel ected subhierarchies on view nearby.

threats. GO:0045087 GO:0006959 GO:0002253 G0:0002252 G0:0002251 G0:0002250
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Incorporation of asmall number of changes. tumors and microbes, as well as individual proteins or other immunogenic molecules
N\ 4 of self or non-self origin that in particular contexts within the body induce immune
\_reponsesor tolerance induction, centrally or peripherally.
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1 h Many Subprocesses | mproved
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\ Summary of Changes

345 new GO biological process terms created
for Immunological processes.

|_arge scale rearrangements of existing terms
performed to correct true path violations.

- N Regulation term hierarchies also smplified to
avoid true path violations.
Structure should allow addition of new termsi
: ructure shou ow addition of new termsin
TheNew Top Level View of the S congSent faghion.
biological process Ontology 5
response physiological a ) Y
“) stimulus p process I m pI ernenta.tl On
Final term hierarchy isin place.
Definitions are still being written for the new terms.
eSDONSE etection response response ofense reSDONSe response response physiological organlsmal ) ) ) ) .
to abiotic ) { " to biotic o esqﬁrggggous tgggjj;unsa' | fesponse phgfgggga' A short review period will be given to allow for additional comments.
Expect to incorporate changes into the official GO by the end of April
/ 2006.
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