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This document defines the reconciliation rules used with PGxO [I] for the comparison of pharma-
cogenomic knowledge units of various provenances. Only the necessary definitions are recalled in the
next sections. For further information, please refer to the BioPortal page of Pquﬂ as well as the
documentation page of PGxO on GitHuHﬂ

1 Definitions and notations

The PharmacogenomicRelationship concept is defined in Description Logic with the following axioms:
Axiom 1. DComponent = Drug LI 3dependsOn.Drug

Axiom 2. GFComponent = GeneticFactor Ll 3JdependsOn.GeneticFactor

Axiom 3. PR; = Jcauses.Phenotype M JisCausedBy.DComponent

Axiom 4. PRy = Jdcauses.Phenotype I JisCausedBy.GFComponent

Axiom 5. PR3 = JisCausedBy.DComponent N JisCausedBy.GFComponent

Axiom 6. PharmacogenomicRelationship C PR; LIPRy LI PR3

Intuitively, it defines a PharmacogenomicRelationship as a relationship between three types of
components: Drugs, GeneticFactors and Phenotypes. At least two of the three types of components
must be present so that an individual can be an instance of the PharmacogenomicRelationship
concept.

Considering an instance r of the PharmacogenomicRelationship concept from a Knowledge Base
KB, we denote sets of individuals or classes associated to r as follows.

Notation 1. We denote D, the set of instances of Drug that cause r. D is defined as follows:
D = {d | KB |=Drug(d) and KB |= causes(d,r)}

Notation 2. We denote G, the set of instances of GeneticFactor that cause r. G is defined as
follows:

G = {g | KB = GeneticFactor(g) and KB = causes(g,r)}

Thttp://bioportal.bioontology.org/ontologies/PGX0
?https://github.com/practikpharma/PGx0



Notation 3. We denote P, the set of instances of Phenotype caused by r. P is defined as follows:

P = {p | KB |= Phenotype(p) and KB |= causes(r,p)}

Notation 4. We denote DC, the set of classes instantiated by all the individuals in D. DC' is defined
as follows:

DC={C|VvdeD, KBEC()}
Notation 5. We denote PC, the set of classes instantiated by all the individuals in P. PC' is defined
as follows:

PC={C|VpeP, KBEC(p)}
Notation 6. We denote GHP, the set of instances of GeneticFactor associated through hasPart to
individuals in G. GHP is defined as follows:

GHP = {g | KB |= GeneticFactor(g) and 3 v € G, KB = hasPart(g,v)}
Intuitively, GH P contains the genes whose variants are involved in G.

Notation 7. We denote DOP, the set of individuals associated through dependsOn~ to individuals
in P. DOP is defined as follows:

DOP ={e |3 pe P, KBk dependsOn(p,e)}

2 Rules definitions

We consider r; and ry two instances of the PharmacogenomicRelationship concept. As defined in
the previous section, we also consider the sets of individuals or classes associated with r; (respectively
with r,) as Dy, Gy, P, DCy, PCy, GHP, and DOP; (respectively Ds, Gy, Py, DCy, PCy, GHP,
and DOPQ)

2.1 When r; and r, are equivalent

Rule 1.
Dy =Dy AND G; = G2 AND P; = P> = owl:sameAs(ry, rs)

2.2 When r; is more specific than r,

Rule 2 (When the three types of components exist).

[D; # 0 AND Gy # 0 AND Py # (] AND

[Dy € Dy OR (DCy # 0 AND DCy C DC,)] AND

[G1 C Gy] AND
]

[P, C P, OR (PCy # 0 AND PCy C PCh) = skos:broadMatch(r;, rs)



Rule 3 (When one type of components is missing).

( [Dy =0 AND Gy # 0 AND Py # ] AND

[Gy C Go] AND

[P1 € P OR (PCy #0 AND PC, C PCy)] ) OR
( [Dy # 0 AND G = 0 AND Py # ] AND

[D) C Dy OR (DCy # 0 AND DC, € DCy)] AND
[P, C P, OR (PCy # () AND PCy C PCY)] ) OR
( [Dy # 0 AND Gy # 0 AND P, = ] AND

[D) C Dy OR (DCy # 0 AND DC, C DCy)] AND

[G1 C Gs] ) = skos:broadMatch(r;, ry)

Rule 4 (When r; is at the variant-level and r, at the gene-level).

[GHPl #0 AND GHP, C Gg] AND

[ ( [Dy = 0 AND P, # (] AND

[P, C P, OR (PCy # 0 AND PCy C PC))] ) OR
( [Dy # 0 AND P, = ] AND

[D; C Dy OR (DCy # 0 AND DC, C DCy)) ) OR

( (D) # 0 AND P, # (] AND
[D1 € Dy OR (DCy # ) AND DCy C DCy)] AND

[P, C P, OR (PCy # 0 AND PC;y C PCh)] ) ] = skos:broadMatch(ry,rs)

2.3 When r; and r, are related

Rule 5.

DOP; # () AND
[DOP, = DOP, OR DOP, = Dy OR DOP, = G5] AND

[(G1 #0 AND G; = G2) OR (D7 # () AND D; = Dy)]

= skos:relatedMatch(r,rs)



3 Examples
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Figure 1: Examples of Rule (1) application.
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Figure 2: Examples of Rule (2) application.
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Figure 3: Example of Rule (3) application.
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Figure 4: Example of Rule (4) application.
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Figure 5: Example of Rule (5) application.
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