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1. Introduction

The NCI Thesaurus is a terminology developed and published by the Enterprise Vocabulary Services (EVS) project, a collaborative effort between the NCI Center for Bioinformatics and Office of Communications.  It arose out of the need to have an institute‑wide common terminology in order to integrate the diverse data systems in use throughout the NCI.

Currently, NCI Thesaurus contains about 115,000 terms in 38,000 concepts partitioned into approximately 20 sub‑domains, including diseases, drugs, anatomy, genes, gene products, techniques, and biological processes, all with a cancer-centric focus in content, and originally designed to support coding activities across the National Cancer Institute.  Each concept represents a unit of meaning and contains a number of annotations such as synonyms and preferred name, as well as annotations like textual definitions and references to external authorities.  In addition, concepts are modeled with description logic (DL) and are defined by their relationships to other concepts.

2. Objectives

A critical need served by the EVS, is to provide a well-designed ontology covering cancer science. Such ontology is required for data annotation, inferencing and other functions. The subject matter experts or editors working for EVS development intend that the Modeling Guide will be used during the modeling process and that it will also serve as a reference, when modeling issues arise.  Furthermore, the guide should also serve as a source document for producing other style guides directed at editors who have needs for post-coordination of content.

The coverage of this modeling guide will be expanded as necessary. Currently, it focuses mainly on 12 sub-domains that are of special interest: 1) Biological Process 2) Gene 3) Gene Product 4) Anatomic Structure, System, or Substance 5) Drugs or Chemicals 6) Technique 7) EO Anatomy 8) EO Findings and Disorders 9) Chemotherapy Regimen 10) NCI 11) Organism and 12) Disease, Disorder, or Finding.

The purpose of the Modeling Guide is to describe various aspects of the modeling process and to define various components of the terminology.  It is not intended as a comprehensive instructional manual on NCI Thesaurus development.  For NCI Thesaurus Style or software usage, refer to other documents such as the Editing&Style Guide v2.2, Ontylog Editor Manual and other EVS publications.
3. Modeling Principles and goals

The term "modeling", as used in this document, refers to the creation of logic-based definitions for individual concepts in the terminology.  A concept is defined by its relationships with other concepts.  Logic-based definitions are expressions that convey information about the relationship between concepts and include is_a relationships (parent-child; vertical) and role relationships (semantic; horizontal.).

Other descriptive information is represented in property entities, which include text definitions, synonyms, annotations and so forth.  A property, as defined and stored in the NCI Thesaurus, adds detail clarification for human readers and possible links for other terminologies or vocabularies.

3.1. Concepts

Concepts are the fundamental terms, which describe sets of individuals in a given domain, for example procedures or drugs. A concept has a name, belongs to a Namespace, and exists within taxonomy. In general concepts above or below a given concept are referred to as superconcepts or subconcepts. Concepts can be either primitive or defined.

When two concepts are merged, one will become retired. Here is the precedence order for which concept to keep and which to retire:

(i) 
if there’s a more widely-used concept (e.g., as measured by CDEs viewed in the CDE browser), keep that one and retire the other.

(ii) 
if the information to make a decision based on (i) is not found,  check if there is a  clear preference for one name over the other and keep the better name.

(iii) 
failing (i) and (ii), the older one survives, the younger one is retired.

3.2. Defined versus Primitive
Each concept is either defined or primitive.  If marked defined, the definition logic provides criteria that are both necessary and sufficient to differentiate the concept from its sibling concepts.  If a concept is marked primitive, the criteria are necessary but not sufficient to differentiate it from its sibling concepts.

For each kind, we specify a minimal set of roles that must be filled for a concept to be considered defined.  These roles are called defining roles, which are used by classifier to differentiate sibling concepts.  Additional roles that represent potential refinements or specializations of the concept, still part of the concept definition, are called non-defining roles.  Upon fulfillment of all defining roles, irrespective of the fulfillment of non-defining role, a concept can be flagged as defined.  Changing the state of a concept, from primitive to defined, allows the classifier to generate computer-guided tree positions for a concept based on its definition.
Modeling concepts in this manner is essential to a terminology that is human readable, computable, reproducible, and scalable.  Such terminologies can enable knowledge representation and knowledge creation used to support health care or research applications.

3.3. Role Inheritance

All roles are passed from parent to child via inheritance. For example, an “Apoptosis_Inhibitor_Gene” was asserted with a semantic relation, <Gene_Plays_Role_in_Process>, to a concept “Inhibition_of_Apoptosis.”  Since, concept “BCL2_gene” is a subconcept of Apoptosis_Inhibitor_Gene,” it inherits semantic relation of <Gene_Plays_Role_in_Process> “Inhibition_of_Apoptosis”. These lateral non-hierarchical relations among concepts are referred to as associative or semantic roles — in contrast to the hierarchical relations that reflect the is_a relationships.

3.4. Role Hierarchy

Role hierarchy indicates where one role specializes the meaning of another, more general role.  For example, roles relating disease to anatomy start with a general assertion of association, often at very high level (e.g. Skin Disorder and Skin).  More specific associations are then added, wherever appropriate, for more specific concepts.  Ex., direct specializations of <Associated_Anatomic_Site> roles support role hierarchies:

<Associated_Anatomic_Site>

<Primary_Anatomic_Site>

<Metastatic_Anatomic_Site>

3.5. Role Group

Roles, which have inter-relationships, can be linked by grouping together related information when you have multiple options of these "grouped" items.  For example, if a disorder has a finding, which is associated with more than one abnormality (ex. cytogenetic and molecular), then the findings can be grouped together with abnormalities making a role group.  For instance, one cytogenetic identification of Acute Myeloid Leukemia with t(8;21)(q22;q22)(AML1(CBFa)/ETO) can be represented by 

Role Group:

<Disease_Has_Cytogenetic_Abnormality> t(8;21)(q22;q22)

<Disease_Has_Molecular_Abnormality> AML1-ETO Fusion Protein Expression

3.6. Role Modifier
Logical modifiers, some, all and poss, are qualifiers attached to roles within a concept. These implicitly state something about the specific relation as a mapping between pair of concepts.  For example, all may imply that all tests conducted for that concept have a specimen, while some implies that only some tests have a specimen.  While poss implies that a test possibly has a specimen.  Poss is not used for classification.

a) “some” implies existence.  Multiple values are allowed but at least one value must be an instance of the indicated target concept.  It can be overridden by more specific “some”.

Ex. Burkitt’s Lymphoma: some <Disease_Has_Molecular_Abnormality> MYC Gene Amplification.  

This means that, for all instances and subtypes of Burkitt’s Lymphoma, one or more values for Disease_Has_Molecular_Abnormality must be either MYC Gene Amplification or subtypes of it, but values outside of MYC Gene Amplification may also exist (in this case, several do).

b)  “all” values must be instances of target value, no exception. It can be overridden by more specific “all”.  Trivially satisfied if no instantiation represented.  Multiple allowed if classes are not declared disjoint, not a desirable situation. All (allValuesFrom) restricts all values allowable for a concept to the specified range.  

Ex. Germ Cell Neoplasm: all <Disease_Has_Normal_Cell_Origin> Germ Cell

This means that, for all instances and subtypes of germ cell neoplasms, all Disease_Has_Normal_Cell_Origin values, must be either Germ Cell or subtypes of Germ Cell.  

c) "poss" means possible existence, neither “some” or “all”.  It can be overridden by “all” or “some”.  Cannot be converted to OWL very easily.

When the classifier encounters a “poss” modifier, it ignores that role for determining subsumption, although the role value is inherited. In other words, “poss”, would make the role "invisible" to classification and would hide the issue (until it was overridden with a more specific all/some).
3.7. Association

In TDE, “association” is a semantic relation between a source and target concept.  Associations are not inherited by child concepts when you run the Classifier. It does not affect classification, cannot be overridden by classifier and the filler value is a concept. An association definition (i.e., type) is assigned to each association between concepts to define the nature of the association (ex. IL2 gene <Gene_Encodes_Product> interleukin 2).  Associations are portable alternative for relating concepts, with weak, non-inherited semantics.  They will be manually asserted to descendent concepts if necessary. 

3.8. Qualifier

Qualifiers are used to specify a property or an association. For property, the qualifier provides additional detail regarding the nature of a concept property (e.g., a property effective date, or an indicator reflecting that the property is Current).  For association, a qualifier provides additional detail regarding the nature of the concept association (for example, the degree of accuracy of the relationship, such as Usually).

4. Approved Roles

4.1. Biological_Process_Kind
Kind Definition: A Biological Process is an activity that occurs between organisms or that occurs within an organism and involves the function, or modification of function by external factors, of biologic molecules, biologic complexes, subcellular components, cells, tissues, organs, or organ systems.

Note: Defining roles for this domain have not yet been specified.  

4.1.1. Biological_Process_Has_Associated_Location

DEFINITION: The organ, organ system, cellular or subcellular location where the process occurs in the living system. The domain and range kind for this role are Biological_Process_Kind and Anatomy_Kind, respectively.

DEFINING STATUS: Non-defining

DOMAIN: Biological_Process_Kind 

RANGE: Anatomy_Kind
EXAMPLE: Oogenesis <Biological_Process_Has_Associated_Location> Ovary

4.1.2. Biological_Process_Has_Initiator_Chemical_or_Drug

DEFINITION: Certain chemicals or drugs are the causative agents of a biological process. This role asserts the relationship between biological processes and drugs or chemicals that initiate the process. The role implicates the direct physical interaction of a chemical or drug with a target molecule or biologic complex that results in the initiation of the process. The domain and range kind for this role are Biological_Process_Kind and Chemicals_and_Drugs_Kind, respectively.

DEFINING STATUS: Non-defining

DOMAIN: Biological_Process_Kind
RANGE: Chemicals_and_Drugs_Kind
EXAMPLE: Neuronal
Transmission <Biological_Process_Has_Initiator_Chemical_or_Drug> Neurotransmitter

4.1.3. Biological_Process_Has_Result_Chemical_or_Drug

DEFINITION: This role asserts that the endpoint of a biological process is the creation of a molecule that is a value included in the Drugs or Chemical Kind. The domain and range kind for this role are Biological_Process_Kind and Chemicals_and_Drugs_Kind, respectively.

DEFINING STATUS: Non-defining

DOMAIN: Biological_Process_Kind
RANGE: Chemicals_and_Drugs_Kind
EXAMPLE:Gluconeogenesis <Biological_Process_Has_Result_Chemical_or_Drug> Glucose

4.1.4. Biological_Process_Has_Initiator_Process

DEFINITION: The role implies a direct physical and functional interaction of an element of a preceding biological process with a target molecule or complex of the stated process. Both, the domain and the range for this role, is the Biological_Process_Kind.

DEFINING STATUS: Non-defining

DOMAIN: Biological_Process_Kind
RANGE: Biological_Process_Kind

EXAMPLE: Apoptosis <Biological_Process_Has_Initiator_Process> Cell Death Signaling Process

4.1.5. Biological_Process_Has_Result_Biological_Process

DEFINITION: This role asserts that the end result of a biological process initiates a subsequent biological process. Both the domain and the range for this role is the Biological_Process_Kind.

DEFINING STATUS: Non-defining

DOMAIN: Biological_Process_Kind
RANGE: Biological_Process_Kind
EXAMPLE: Cancer Cell Growth <Biological_Process_Has_Result_Biological_Process> Tumor Progression
4.1.6. Biological_Process_Is_Part_of_Process

DEFINITION: This role asserts that a biological process operates as a component of another biological process. Both the domain and the range for this role is the Biological_Process_Kind.

DEFINING STATUS: Non-defining



DOMAIN: Biological_Process_Kind
RANGE: Biological_Process_Kind
EXAMPLE: Generation of Antibody Diversity <Biological_Process_Is_Part_of_Process> B-Cell Development

4.1.7. Biological_Process_Has_Result_Anatomy

DEFINITION: This role asserts that some organ, tissue or cellular function results in the formation of a subcellular complex, structure, cell, or tissue. The role is used to establish this relationship between the biological process and the anatomical factor formed. The domain and range kind for this role are Biological_Process_Kind and Anatomy_Kind, respectively.

DEFINING STATUS: Non-defining



DOMAIN: Biological_Process_Kind
RANGE: Anatomy_Kind
EXAMPLE: Keratinocyte Differentiation <Biological_Process_Has_Result_Anatomy> Keratinocyte
4.2  clin Clinical or Research Activity Kind (to be carried over to proposed Activity 

Kind when it is created)
Kind Definition: Any specific activity undertaken during the course of a clinical study or research protocol.

4.2.1 Procedure_May_Have_Target_Anatomy
DEFINITION: Asserts a relationship between a procedure concept and an anatomy concept – in this case, that a particular procedure may have an association with the target anatomy. This role should be used when a more specific role cannot be asserted, including procedures targeting blood and other fluids.  
DEFINING STATUS: Non-defining


DOMAIN: Clinical_or_Research_Activity_Kind

RANGE: Anatomy_Kind
EXAMPLE: Exploratory Laparotomy <Procedure_May_Have_Target_Anatomy> Ovary
4.2.1.1 Procedure_Has_Target_Anatomy

DEFINITION: Asserts a relationship between a procedure concept and an anatomy concept – in this case, that a particular procedure always has an association with the target anatomy. This role should be used when a more specific role cannot be asserted, including procedures targeting blood and other fluids.  

DEFINING STATUS: Defining



DOMAIN: Clinical_or_Research_Activity_Kind


RANGE: Anatomy_Kind

EXAMPLE: Osteotomy <Procedure_Has_Target_Anatomy> Bone
4.2.1.1.1 Procedure_May_Have_Imaged_Anatomy

DEFINITION: Asserts a relationship between a procedure concept and an anatomy concept – in this case, that a particular procedure may involve imaging the specified anatomy.


DEFINING STATUS: Non-defining




DOMAIN: Clinical_or_Research_Activity_Kind



RANGE: Anatomy_Kind
EXAMPLE: Upper GI Series <Procedure_May_Have_Imaged_Anatomy> Stomach
4.2.1.1.1.1 Procedure_Has_Imaged_Anatomy

DEFINITION: Asserts a relationship between a procedure concept and an anatomy concept – in this case, that a particular procedure always involves imaging the specified anatomy.



DEFINING STATUS: Defining





DOMAIN: Clinical_or_Research_Activity_Kind




RANGE: Anatomy_Kind
EXAMPLE: Esophagography <Procedure_Has_Imaged_Anatomy> Esophagus
4.2.1.1.2 Procedure_May_Have_Excised_Anatomy

DEFINITION: Asserts a relationship between a procedure concept and an anatomy concept – in this case, that a particular procedure may involve excision of some or all of the specified anatomy. This role is applicable to procedures or techniques that involve excision of solid tissues or organs. It should be used when a more specific role cannot be asserted.  


DEFINING STATUS: Non-defining




DOMAIN: Clinical_or_Research_Activity_Kind



RANGE: Anatomy_Kind
EXAMPLE: Nephrectomy <Procedure_May_Have_Excised_Anatomy> Abdominal Lymph Node
4.2.1.1.2.1 Procedure_Has_Excised_Anatomy
DEFINITION: Asserts a relationship between a procedure concept and an anatomy concept – in this case, that a particular procedure always involves excision of some or all of the specified anatomy. This role is applicable to procedures or techniques that involve excision of solid tissues or organs. It should be used when a more specific role cannot be asserted.  



DEFINING STATUS: Defining





DOMAIN: Clinical_or_Research_Activity_Kind




RANGE: Anatomy_Kind
EXAMPLE: Prostatectomy <Procedure_Has_Excised_Anatomy> Prostate Gland
4.2.1.1.2.1.1 Procedure_May_Have_Partially_Excised_Anatomy

DEFINITION: Asserts a relationship between a procedure concept and an anatomy concept – in this case, that a particular procedure may involve partial excision of the specified anatomy. This role is applicable to procedures or techniques that involve excision of solid tissues or organs, and where partial excision is explicit or can be inferred (e.g. biopsy).




DEFINING STATUS: Non-defining






DOMAIN: Clinical_or_Research_Activity_Kind





RANGE: Anatomy_Kind
EXAMPLE: Prostatectomy <Procedure_May_Have_Partially_Excised_Anatomy> Vas Deferens
4.2.1.1.2.1.1.1 Procedure_Has_Partially_Excised_Anatomy

DEFINITION: Asserts a relationship between a procedure concept and an anatomy concept – in this case, that a particular procedure always involves partial excision of the specified anatomy. This role is applicable to procedures or techniques that involve excision of solid tissues or organs, and where partial excision is explicit or can be inferred (e.g. biopsy).





DEFINING STATUS: Defining
DOMAIN: Clinical_or_Research_Activity_Kind






RANGE: Anatomy_Kind
EXAMPLE: Cystectomy <Procedure_Has_Partially_Excised_Anatomy> Ureter
4.2.1.1.2.1.2 Procedure_May_Have_Completely_Excised_Anatomy

DEFINITION: Asserts a relationship between a procedure concept and an anatomy concept – in this case, that a particular procedure may have an association with the excised anatomy. This role is applicable to procedures or techniques that involve excision of solid tissues or organs, and where complete excision is explicit or can be inferred.




DEFINING STATUS: Non-defining






DOMAIN: Clinical_or_Research_Activity_Kind





RANGE: Anatomy_Kind
EXAMPLE: Nephrectomy <Procedure_May_Have_Completely_Excised_Anatomy> Adrenal Gland
4.2.1.1.2.1.2.1 Procedure_Has_Completely_Excised_Anatomy
DEFINITION: Asserts a relationship between a procedure concept and an anatomy concept – in this case, that a particular procedure always has an association with the excised anatomy. This role is applicable to procedures or techniques that involve excision of solid tissues or organs, and where complete excision is explicit or can be inferred.





DEFINING STATUS: Defining
DOMAIN: Clinical_or_Research_Activity_Kind





RANGE: Anatomy_Kind
EXAMPLE: Hysterectomy with Bilateral Salpingo-Oophorectomy <Procedure_Has_Completely_Excised_Anatomy> Uterine Body
4.3 Gene Kind

Kind Definition: Any endogenous functionally coherent unit of nucleotide sequence, capable of being transcribed into a chemically related nucleic acid species with biologically functional significance.

4.3.1 Gene_Associated_With_Disease
DEFINITION: Molecular abnormalities in the gene may be associated with the manifestation of disease. The role is used to assert a link between gene and disease and is considered to have clinical relevance. The domain and range kind for this role are Gene_Kind and Findings_and_Disorders_Kind, respectively.
DEFINING STATUS: Non-defining



DOMAIN: Gene_Kind
RANGE: Findings_and_Disorders_Kind
EXAMPLE: BRCA1 Gene <Gene_Associated_With_Disease> Hereditary Breast Carcinoma

Note: Asserts a stronger relationship than “Gene_is_Biomarker_of”.

4.3.1.1 Allele_Associated_With_Disease


 

DEFINITION: This is a specializing role (only with a specializing range values) which may be used to override Gene_Associated_With_Disease that has been asserted for the gene class. The role is used to assert a link between the specific allele and disease and is considered to have clinical relevance. The domain and range kind for this role are Gene_Kind and Findings_and_Disorders_Kind, respectively.

DEFINING STATUS: Non-defining




DOMAIN: Gene_Kind


RANGE: Findings_and_Disorders_Kind
EXAMPLE: BRCA1 Allele < Allele_Associated_With_Disease> Hereditary Breast Carcinoma

4.3.1.2 Allele_Not_Associated_With_Disease

DEFINITION: This is a specializing role that overrides the inherited role Gene_Associated_With_Disease, retained at the Gene Class. This is true if the allele is linked to a different (“non-specializing”) disease. The domain and range kind for this role are Gene_Kind and Findings_and_Disorders_Kind, respectively.

DEFINING STATUS: Non-defining




DOMAIN: Gene_Kind


RANGE: Findings_and_Disorders_Kind

EXAMPLE: 


STK11 Gene<Gene_Associated_With_Disease>Breast Carcinoma  

STK11 Allele <Allele_Not_Associated_With_Disease>Breast Carcinoma 


STK11 Allele <Allele_Associated_With_Disease> Peutz-Jeghers Syndrome  
Note: To specialize role inheritance on alleles, the following role hierarchies are proposed.




Gene_Associated_With_Disease



Allele_Associated_With_Disease 




Allele_Not_Associated_With_Disease

4.3.2 Gene_Found_In_Organism

DEFINITION: This role was created to differentiate genes of same name and functions that originate from different organisms. The domain and range kind for this role are Gene_Kind and Organism_Kind, respectively.
DEFINING STATUS: Defining

DOMAIN: Gene_Kind
RANGE: Organism_Kind
EXAMPLE: BRCA1 Gene <Gene_Found_In_Organism> Human

Note: Currently, we only model human genes, but this role has obvious utility in future, if other organisms are modeled as well.

4.3.3 Gene_Has_Abnormality

DEFINITION: This role is used to establish a link between a gene and the genetic or molecular abnormalities that have been observed in human cells and tissues associated with cancers. The gene involved, could be over- or under-expressed, amplified, translocated, etc. to cause these abnormalities. The domain and range kind for this role are Gene_Kind and Molecular_Abnormality_Kind, respectively.
DEFINING STATUS: Non-defining

DOMAIN: Gene_Kind
RANGE: Molecular_Abnormality_Kind
EXAMPLE: AKT2 Gene <Gene_Has_Abnormality> AKT2 Gene Amplification

4.3.3.1 Allele_Has_Abnormality


DEFINITION: This is a specializing role which may be used to override Gene_Has_Abnormality that has been asserted for the gene class. This role is used to establish a link between a specific allele and genetic or molecular abnormalities that have been observed in human cells and tissues associated with cancer or another disease of interest. The domain and range kind for this role are Gene_Kind and Molecular_Abnormality_Kind, respectively.


DEFINING STATUS: Defining


DOMAIN: Gene_Kind


RANGE: Molecular_Abnormality_Kind
EXAMPLE: AKT2 Allele < Allele_Has_Abnormality> AKT2 Gene Mutation

Note:
This is a specializing role (with a specializing range value), which overrides the role retained at the gene class (Gene_Has_Abnormality). Only allele concepts that inherit all gene-defining roles and also assert Allele_Has_Abnormality will be given Defined status. To specialize role inheritance on alleles, the following role hierarchy is proposed.


Gene_Has_Abnormality

Allele_Has_Abnormality

This role is interrelated with another role Allele_Associated_With_Disease. The two roles can therefore be grouped together to create a role group. 



Allele_Associated_With_Disease 

Allele_Has_Abnormality.

4.3.3.2 Allele_Not_Associated_With_Abnormality

DEFINITION: This is a specializing role that overrides the inherited role Gene_Has_Abnormality, retained at the Gene Class.  This role is used to suppress Gene_Has_Abnormality inherited from Gene Class. This is true if the allele is linked to a different (“non-specializing”) abnormality. The domain and range kind for this role are Gene_Kind and Molecular_Abnormality_Kind, respectively.

DEFINING STATUS: Non-defining

DOMAIN: Gene_Kind


RANGE: Molecular_Abnormality_Kind
EXAMPLE: 


AKT2 Gene <Gene_Has_Abnormality> AKT2 Gene Amplification

AKT2 Allele<Allele_ Not_Associated_With_Abnormality> 






AKT2 Gene Amplification




AKT2 Allele < Allele_Has_Abnormality> AKT2 Gene Mutation
Note: This is a specializing role (with a specializing range value), which overrides the role retained at the gene class (Gene_Has_Abnormality). To specialize role inheritance on alleles, the following role hierarchy is proposed.


Gene_Has_Abnormality


Allele_ Not_Associated_With_Abnormality

4.3.4 Gene_Has_Physical_Location

DEFINITION: The role is used to link the gene with its actual physical location (region) on a chromosome, denoted by the chromosome number and start and end base positions (with numbering beginning at the telomere of the short p arm). The domain and range kind for this role are Gene_Kind and Anatomy_Kind, respectively.
DEFINING STATUS: Non-defining 

DOMAIN: Gene_Kind
RANGE: Anatomy_kind
VALUE DOMAIN: Gene Physical Location
EXAMPLE: CXCL1 Gene <Gene_Has_Physical_Location> 4: 75100144 -75101988

Note: The standard for the numbering system is the same as assigned by the Human Genome Consortium and found at Entrez Gene. The role is used as a supplementary role, only assigned when the defining roles <Gene_Found_In_Organism>, <Gene_In__Chromosomal_Location> and <Gene_Plays_Role_in_Biological_Process> fail to differentiate among sibling concepts. The role is typically used for genes with similar function (eg. cytokines). A gene can only be in a single physical location.

4.3.5 Gene_In_Chromosomal_Location

DEFINITION: The role is used to assert a relationship between the gene and its general location, specified by chromosomal band position (infrequently by chromosome number or chromosome arm). The domain and range kind for this role are Gene_Kind and Anatomy_Kind, respectively.
DEFINING STATUS: Defining



DOMAIN: Gene_Kind
RANGE: Anatomy_kind
VALUE DOMAIN: Chromosomal Band

EXAMPLE: CXCL1 Gene <Gene_In_Chromosomal_Location> 4q21

Note: A gene can only be in a single chromosomal location. In exceptional cases, a gene can have more than one location. Example: chromosomal translocation, fusion genes.

4.3.5.1 Allele_In_Chromosomal_Location



DEFINITION: This role is used for alleles whose location has changed from the wild-type gene chromosomal location. This role is used to assert a new location that differs from the wild-type gene chromosomal location. Chromosome number or chromosome arm specifies the location of allele and in such cases chromosome band becomes essentially meaningless. The domain and range kind for this role are Gene_Kind and Anatomy_Kind, respectively.

DEFINING STATUS: Non-defining



DOMAIN: Gene_Kind


RANGE: Anatomy_kind

VALUE DOMAIN: Chromosomal Band


EXAMPLE: ABL1 Allele


<Allele_In_Chromosomal_Location> 22q

4.3.5.2 Allele_Absent_From_Wild-type_Chromosomal



_Location
DEFINITION: This role is used for alleles whose location has changed from the wild-type gene chromosomal location. This role is used to negate a role relationship, inherited by a moved allele (e.g., translocation, inversion, etc.) that is asserted between the parent gene class and a chromosomal location. The domain and range kind for this role are Gene_Kind and Anatomy_Kind, respectively.

DEFINING STATUS: Non-defining



DOMAIN: Gene_Kind


RANGE:  Anatomy_kind

VALUE DOMAIN: Chromosomal Band

EXAMPLE: ABL1 Allele < Allele_Absent_From Wild-type_Chromosomal_Location> 9q34.1

Note: To specialize role inheritance on alleles, this role is in a hierarchy with Gene_In_Chromosomal_Location as parent. 


Gene_In_Chromosomal_Location


Allele_Absent_From_Wild-type_Chromosomal_Location

4.3.6 Gene_is_Biomarker_of

DEFINITION: Often, expression or alteration in a gene is correlated with a particular disease or disease state. The role points to this relationship and can suggest that the gene or protein is predictive of the disease or disease state. The domain and range kind for this role are Gene_Kind and Findings_and_Disorder_Kind, respectively.
DEFINING STATUS: Non-defining



DOMAIN: Gene_Kind
RANGE: Findings_and_Disorder_Kind
EXAMPLE: ELF3 Gene <Gene_is_Biomarker_of> Malignant Ovarian Neoplasm
Note: A biomarker is a measurable and quantifiable biological parameter, which serves as an index for assessment of disease risk, disease diagnosis etc. It does not imply a cause and effect.

4.3.7 Gene_is_Biomarker_Type

DEFINITION: The role is used to designate the type of biomarker the gene is and points to a small tree of biomarker types (e.g., Disease Marker, Metabolic Marker, or Prognostic Marker). The domain and range kind for this role are Gene_Kind and Diagnostic_or_Prognostic_Factors_Kind, respectively.
DEFINING STATUS: Non-defining



DOMAIN: Gene_Kind
RANGE: Diagnostic_or_Prognostic_Factors_Kind
VALUE DOMAIN: Biomarker

EXAMPLE: ELF3 Gene <Gene_Product_is_Biomarker_Type> Tumor Marker

4.3.8 Gene_Is_Element_in_Pathway

DEFINITION: Biochemical pathways denote a sequence of chemical reactions of known or inferred interactions in a biological process which the gene encoded products carry out. This role is used to assert the relationships between the encoding gene products and the pathways in which they participate to carry out the biological process. The domain and range kind for this role are Gene_Kind and Pathway_Kind, respectively.

DEFINING STATUS: Non-defining



DOMAIN: Gene_Kind
RANGE: Pathway_Kind
EXAMPLE: ABL1 Gene <Gene_Is_Element_in_Pathway> ATM Signaling Pathway

Note: In NCI Thesaurus, pathways are derived from BioCarta and KEGG and are associated with genes and proteins that comprise these pathways. 

4.3.8.1 Allele_Ceases_Function_In _Pathway

 

DEFINITION: This is a specializing role, which may be used to override (negate) the role Gene_is_Element_in_Pathway asserted at the gene class. This is used when an allele no longer functions in the specified pathway, due to a variation in the gene. The domain and range kind for this role are Gene_Kind and Pathway_Kind, respectively.

DEFINING STATUS: Non-defining




DOMAIN: Gene_Kind


RANGE: Pathway_Kind
EXAMPLE: APC Allele<Allele_Ceases_Function_In _Pathway > Beta-Catenin Accumulation Pathway

Note: To specialize role inheritance on alleles, this role is in a hierarchy with Gene_Is_Element_In_Pathway as parent. 

 



Gene_Is_Element_In_Pathway






Allele_Ceases_Function_in_Pathway

4.3.9 Gene_Plays_Role_in_Process

DEFINITION: This role intends to answer the question, "what biological function does the encoded product carry out?”  It refers to the function of the wild type gene/gene product. The domain and range kind for this role are Gene_Kind and Biological_Process_Kind, respectively.
DEFINING STATUS: Defining



DOMAIN: Gene_Kind
RANGE: Biological_Process_Kind
EXAMPLE: ABL1 Gene <Gene_Plays_Role_in_Process> Apoptosis

4.3.9.1 Allele_Plays_Altered_Role_in_Process


 

DEFINITION: This is a specializing role for alleles whose encoded products function differently (qualitatively or quantitatively) from the function asserted on their gene classes. It specializes the function of the wild type gene/gene product. The domain and range kind for this role are Gene_Kind and Biological_Process_Kind, respectively.
DEFINING STATUS: Non-defining




DOMAIN: Gene_Kind


RANGE: Biological_Process_Kind
EXAMPLE:STK11_GLU_163_ASP <Allele_Plays_Altered_Role_In_Process>Signal Transduction  

Note: This is a specializing role (with a specializing range value), which overrides the role retained at the gene class (Gene_Plays_Role_in_Process). Role inheritance is as follows:


Gene_Plays_Role_in_Process

Allele_Plays_Altered_Role_in_Process

4.3.10 Allele_Has_Activity

 

DEFINITION: This role asserts the observed level of activity associated with an allele in a given biological process, compared to the wild-type gene. The domain and range kind for this role are Gene_Kind and Properties_or_Attributes Kind, respectively.

DEFINING STATUS: Non-defining



DOMAIN: Gene_Kind

RANGE: Properties_or_Attributes_Kind



VALUE DOMAIN: Biochemical Activity Level
EXAMPLE: STK11_GLU_163_ASP
< Allele_Has_Activity > Reduced Biochemical Activity

Note: This role is interrelated with another role Allele_Plays_An_Altered_Role_In_Process. The two roles can therefore be grouped together to create a Role Group.

Allele_Plays_An_Altered_Role_In_Process

Allele_Has_Activity

4.3.11 Allele_Plays_Role_In_Metabolism_of_Chemical_or_Drug


DEFINITION: The role asserts a relationship between a specific allele (product; enzyme) and drug-metabolizing efficacy. The domain and range kind for this role are Gene_Kind and Chemicals_and_Drugs_Kind, respectively.
DEFINING STATUS: Non-defining



DOMAIN: Gene_Kind

RANGE: Chemicals_and_Drugs_Kind
EXAMPLE: CYP2D6*5<Allele_Plays_Role_in_Metabolism_of_Chemical_or_Drug>  Debrisoquine

4.3.12 Allele_Is_Cancer_Related_Type


DEFINITION: The role asserts a relationship between a gene/allele and its cancer-related gene type (e.g. oncogene, tumor suppressor gene). The role is used to tag oncogenes/TSGs/etc. Both the domain and range kind for this role are Gene_Kind.
DEFINING STATUS: Non-defining



DOMAIN: Gene_Kind

RANGE: Gene_Kind
EXAMPLE:MYC_PRO_57_SER <Allele_Is_Cancer_Related_Type>  Oncogene 

4.4 Gene Product Kind

Kind Definition: Endogenous RNAs, proteins, protein complexes and riboprotein complexes. Excludes exogenous chemicals.
4.4.1 Gene_Product_Encoded_by_Gene

DEFINITION:  This role asserts the connection between a gene product and the gene that encodes it.  Since a protein can only be encoded by a single gene this is considered a defining role. The domain and range kind for this role are Gene_Product_Kind and Gene_Kind, respectively.

DEFINING STATUS: Defining



DOMAIN: Gene_Product_Kind



RANGE: Gene_Kind

EXAMPLE: Adenylate Cyclase <Gene_Product_Encoded_by_Gene> ADCY9 Gene
Note: the reciprocal link from gene to gene product is made through the property ‘Gene_Encodes_Product’. 

4.4.2 Gene_Product_Expressed_In_Tissue
DEFINITION: Expression is the cellular production of the protein encoded by a particular gene. The role is used to link the protein information where it is expressed. The domain and range kind for this role are Gene_Product_Kind and Anatomy_Kind, respectively.

DEFINING STATUS: Non-defining

DOMAIN: Gene_Product_Kind 
RANGE: Anatomy_Kind
VALUE DOMAIN: Anatomy:Tissue

EXAMPLE: Angiopoietin-1 <Gene_Product_Expressed_In_Tissue> Endothelial Cell
Note: This information is often useful to researchers. However, we no longer curate this information and now favor linking out to externally curated databases. Source database for the link has yet to be decided.

4.4.3 Gene_Product_Has_Abnormality

DEFINITION: This role is used to establish a link between a gene product and the molecular abnormalities that are observed in human cells and tissues in association with diseases such as cancers, for example over or under-expression of gene product. The domain and range kind for this role are Gene_Product_Kind and Molecular_Abnormality_Kind, respectively.

DEFINING STATUS: Non-defining



DOMAIN: Gene_Product_Kind
RANGE: Molecular_Abnormality_Kind

EXAMPLE: Cyclin-D1 <Gene_Product_Has_Abnormality> Cyclin D1 Protein Overexpression

4.4.4 Gene_Product_Has_Associated_Anatomy

DEFINITION: This role is used to tie proteins to physical structures and denotes the typical subcellular location of the gene product. The domain and range kind for this role are Gene_Product_Kind and Anatomy_Kind, respectively.

DEFINING STATUS: Non-defining

DOMAIN: Gene_Product_Kind 
RANGE: Anatomy_Kind
EXAMPLE: Actin <Gene_Product_Has_Associated_Anatomy> Actin Filament

4.4.5 Gene_Product_Has_Biochemical_Function

DEFINITION: The role denotes the biochemical activity of the gene product. Both the domain and range for this role are Gene_Product_Kind.

DEFINING STATUS: Non-defining 


DOMAIN: Gene_Product_Kind
RANGE: Gene_Product_Kind
EXAMPLE: Adenine Phosphoribosyltransferase <Gene_Product_Has_Biochemical_Function> Glycosyltransferase

4.4.6 Gene_Product_Has_Chemical_Classification

DEFINITION: The role is intended for indicating the protein structure. Both the domain and range for this role are derived from the Gene_Product_Kind.

DEFINING STATUS: Non-defining

DOMAIN: Gene_Product_Kind 
RANGE: Gene_Product_Kind

EXAMPLE: Angiopoietin-1 <Gene_Product_Has_Chemical_Classification> Glycoprotein

Note: The role was originally intended for protein structure tagging (e.g., Phosphoprotein, Lipoprotein).  Was extended to also tag for Membrane Protein, Complex Subunit Protein, etc.

4.4.7 Gene_Product_Has_Malfunction_Type

DEFINITION: The role is used to tag proteins, which reflect molecular abnormality as a result of overexpression, gene fusion, gene amplification, protein truncation, etc.  The domain and range kind for this role are Gene_Product_Kind and Biological_Process_Kind, respectively.

DEFINING STATUS: Non-defining

DOMAIN: Gene_Product_Kind 
RANGE: Biological_Process_Kind
EXAMPLE: BCR-ABL Oncoprotein <Gene_Product_Has_Malfunction_Type> Gene Fusion
4.4.8 Gene_Product_Has_Organism_Source

DEFINITION: As with Gene_Found_In_Organism, the intention of using this role is to differentiate homologous proteins from different organisms. The domain and range kind for this role are Gene_Product_Kind and Organism_Kind, respectively.

DEFINING STATUS: Defining 


DOMAIN: Gene_Product_Kind
RANGE: Organism_Kind
EXAMPLE: Adenylate Cyclase <Gene_Product_Has_Organism_Source> Human
4.4.9 Gene_Product_Has_Structural_Domain_Or_Motif

DEFINITION: Information about protein domains or motifs can give insight into protein function. The role is intended to indicate the presence of a specified (presumed) functional domain or motif contained in biological molecules of the type represented by the protein concept for which the role has been asserted. The domain and range kind for this role are Gene_Product_Kind and Anatomy_Kind, respectively.

DEFINING STATUS: Non-defining

DOMAIN: Gene_Product_Kind 
RANGE: Anatomy_Kind

EXAMPLE:Angiopoietin<Gene_Product_Has_Structural_Domain_Or_Motif> Coiled-Coil Domain
Note: We no longer curate this information and now favor linking out to externally curated databases. The source database for the link has yet to be decided.

4.4.10 Gene_Product_is_Biomarker_of

DEFINITION: The role is used when gene product is an indication that contributes to clinical diagnosis, treatment selection or prediction of clinical outcome. The domain and range kind for this role are Gene_Product_Kind and Findings_and_Disorders_Kind, respectively.

DEFINING STATUS: Non-defining

DOMAIN: Gene_Product_Kind 

RANGE: Findings_and_Disorders_KInd

EXAMPLE: Chromogranin-A <Gene_Product_is_Biomarker_of> Neuroendocrine Carcinoma
4.4.11 Gene_Product_is_Biomarker_Type

DEFINITION:  The role points to a small tree of biomarker types (e.g., Disease Marker, Metabolic Marker, or Prognostic Marker). The domain and range kind for this role are Gene_Product_Kind and Diagnostic_and_Prognostic_Factors_Kind, respectively.
DEFINING STATUS: Non-defining



DOMAIN: Gene_Product_Kind
RANGE: Diagnostic_and_Prognostic_Factors_Kind
EXAMPLE: Chromogranin-A <Gene_Product_is_Biomarker_Type> Tumor Marker

4.4.12 Gene_Product_Is_Element_in_Pathway

DEFINITION: Biochemical pathways denote sequence of chemical reactions of a known or inferred interaction in a biological process which the gene encoded product carries out. This role is used to assert the relationship between the gene product and the biochemical pathways in which it participates in order to carry out the biological process. The domain and range kind for this role are Gene_Product_Kind and Pathway_Kind, respectively.

DEFINING STATUS: Non-defining



DOMAIN: Gene_Product_Kind
RANGE: Pathway_Kind
EXAMPLE: Adenylate Cyclase <Gene_Product_Is_Element_in_Pathway> Purine Metabolism Pathway
Note: In NCI Thesaurus, pathways are derived from BioCarta and KEGG and are associated with genes and proteins that comprise these pathways.

4.4.13 Gene_Product_is_Physical_Part_of

DEFINITION: This role is used to indicate that a gene product normally functions either as a catalytic unit, regulatory unit, or a structural component of a "functional complex". Individual gene products are classified by their function or by their anticipated biological function. Both the domain and range for this role are derived from the Gene_Product_Kind.

DEFINING STATUS: Non-defining


DOMAIN: Gene_Product_Kind

RANGE: Gene_Product_Kind
EXAMPLE: Telomerase RNA Component <Gene_Product_is_Physical_Part_of> Telomerase 

4.4.14 Gene_Product_Malfunction_Associated_With_Disease

DEFINITION: The role is used to assert a link between a gene product and a disease when it is considered to have clinical relevance. The domain and range kind for this role are Gene_Product_Kind and Findings_and_Disorders_Kind, respectively.

DEFINING STATUS: Non-defining



DOMAIN: Gene_Product_Kind
RANGE: Findings_and_Disorders_Kind
EXAMPLE: Adenomatous_Polyposis_Coli_Protein <Gene_Product_Malfunction_Associated_With_Disease> Adenomatous Polyposis Coli

4.4.15 Gene_Product_Plays_Role_In_Biological_Process

DEFINITION: The role is used to assert the relationship between a gene product and the biological process in which it participates. The domain and range kind for this role are Gene_Product_Kind and Biological_Process_Kind, respectively.

DEFINING STATUS: Defining

DOMAIN: Gene_Product_Kind
RANGE: Biological_Process_Kind
EXAMPLE: Adenosine Deaminase <Gene_Product_Plays_Role_In_Biological_Process> Nucleotide Metabolism

Note: Considered by most researchers to be essential, definitional information about a gene product.

4.5 Anatomic Structure, System, or Substance Kind

Kind Definition: Naturally occurring human biological structures, fluids, and substances.  Includes embryological, gross and micro anatomic structures.  Excludes structures smaller than that that can be visualized by light microscopy.
4.5.1 Anatomic_Structure_Has_Location

DEFINITION: Intended to be used to indicate the physical location of an organ in the body. Both domain and range for this role are Anatomy_Kind.

DEFINING STATUS: Non-defining



DOMAIN: Anatomy_Kind
RANGE: Anatomy_Kind
EXAMPLE: Heart <Anatomic_Structure_Has_Location> Thoracic Cavity

4.5.2 Anatomic_Structure_is_Physical_Part_of

DEFINITION: Intended to be used to indicate an anatomic structure has physical association with a broader system. Both domain and range for this role are Anatomy_Kind.
DEFINING STATUS: Non-defining



DOMAIN: Anatomy_Kind
RANGE: Anatomy_Kind
EXAMPLE: Heart <Anatomic_Structure_is_Physical_Part_of> Cardiovascular System

4.6 Drug, Food, Chemical or Biomedical Material
Kind Definition: Organic and inorganic substances, elements, and isotopes used in research, or for the prevention, diagnosis, and/or treatment of disease states. Includes biologically active substances, that are either synthetically manufactured, or endogenous substances extracted and processed to be reintroduced into an organism.

4.6.1 Chemical_or_Drug_Affects_Cell_Type_or_Tissue

DEFINITION: Use in representing intended target cells of chemicals or drugs.  This does not include unintended target cells or tissues that were associated with side effect or toxicity of chemicals or drugs.  The domain and range for this role are Chemicals_and_Drugs_Kind and Anatomy_Kind, respectively.

DEFINING STATUS: Non-defining



DOMAIN: Chemicals_and_Drugs_Kind
RANGE: Anatomy_Kind

EXAMPLE: Thalidomide <Chemicals_and_Drug_Affects_Cell_Type_or_Tissue> Endothelial Cell
4.6.2 Chemical_Or_Drug_Affects_Gene_Product

DEFINITION: Used to represent the target of a therapeutic agent, with which it has direct interaction.  It is not to be used to implicate any general association (involvement, interference) with a referenced gene product.  The domain and range for this role are Chemicals_and_Drugs_Kind and Gene_Product_Kind, respectively.

DEFINING STATUS: Defining



DOMAIN: Chemicals_and_Drugs_Kind 
RANGE: Gene_Product_Kind

EXAMPLE: Irinotecan <Chemical_Or_Drug_Affects_Gene_Product> Topoisomerase-I

4.6.3 Chemical_or_Drug_Affects_Abnormal_Cell
DEFINITION: Used to establish the relation of a therapeutic agent and its abnormal cell target that associated with disease condition.  By pointing to abnormal cells, the therapeutic treatment of a drug can be more clearly conveyed.  The domain and range for this role are Chemicals_and_Drugs_Kind and Abnormal_Cell_Kind, respectively.
DEFINING STATUS: Non-defining



DOMAIN: Chemicals_and_Drugs_Kind 
RANGE: Abnormal_Cell_Kind

EXAMPLE: Imatinib <Chemical_or_Drug_Affects_Abnormal_Cell> Abnormal Myeloid Cell
4.6.4 Chemical_or_Drug_Has_Mechanism_Of_Action

DEFINITION: This role implies the interaction or binding of an active ingredient of a drug/chemical agent at the molecular level with its target. When possible, the role value should reflect the direct alteration of function of a target molecule or complex.  The domain and range for this role are Chemicals_and_Drugs_Kind and Biological_Process_Kind, respectively.

DEFINING STATUS: Defining



DOMAIN: Chemicals_and_Drugs_Kind
RANGE: Biological_Process_Kind

EXAMPLE: Irinotecan <Chemical_or_Drug_Has_Mechanism_Of_Action> Enzyme Inhibition

4.6.5 Chemical_or_Drug_Has_Physiologic_Effect

DEFINITION: This role describes the primary detectable alterations of subcellular, cellular, tissue, or organ functions that directly result from alteration of function of a target biological molecule or complex caused by interaction of a therapeutic agent with a target molecule or complex.  The domain and range for this role are Chemicals_and_Drugs_Kind and Biological_Process_Kind, respectively.

DEFINING STATUS: Defining


DOMAIN: Chemicals_and_Drugs_Kind
RANGE: Biological_Process_Kind

EXAMPLE: Oxaliplatin <Chemical_or_Drug_Has_Physiologic_Effect> DNA Synthesis Inhibition

4.6.6 Chemical_or_Drug_FDA_Approved_for_Disease

DEFINITION: This role describes disease treatments by drugs that are approved by FDA.  The domain and range for this role are Chemicals_and_Drugs_Kind and Findings_and_Disorders_Kind, respectively.
DEFINING STATUS: Non-defining



DOMAIN: Chemicals_and_Drugs_Kind 
RANGE: Findings_and_Disorders_Kind

EXAMPLE: Tamoxifen <Chemical_or_Drug_FDA_Approved_for_Disease> Breast Cancer
Note: This role was originated from NDF RT terminology.  Due to the concern of inheritance issue, it is no longer maintained. This role likely will be converted into Association.

4.6.7 Chemical_or_Drug_Is_Metabolized_By_Enzyme

DEFINITION: This role addresses a pharmacokinetic concern of an agent.  Being acted on by an enzyme, a chemical or drug is metabolized into, an active form, inactive form, or both.  The domain and range for this role are Chemicals_and_Drugs_Kind and Gene_Product_Kind, respectively.
DEFINING STATUS: Non-defining



DOMAIN: Chemicals_and_Drugs_Kind 
RANGE: Gene_Product_Kind

EXAMPLE: Azathioprine <Chemical_or_Drug_Is_Metabolized_By_Enzyme> Thiopurine S-Methyltransferases

Note: The following roles are being removed.



Chemical_or_Drug_Has_Accepted_Therapeutic_Use_For



Chemical_or_Drug_Has_Study_Therapeutic_Use_For



Chemical_or_Drug_Plays_Role_in_Biological_Process

4.7 Technique Kind 

Kind Definition: Scientific or clinical procedures and methods.

4.7.1 Technique_Has_Purpose

DEFINITION: A technique is a well-defined procedure used to accomplish a specific activity or task. The choice of the technique depends on the purpose of the study. The domain and range for this role are Technique _Kind and Clinical_or_Research_Activity_Kind, respectively.
DEFINING STATUS: Defining

DOMAIN: Technique_Kind

RANGE: Clinical_or_Research_Activity_Kind

EXAMPLE: Allelotyping <Technique_Has_Purpose> Marker Discovery

4.7.2 Technique_Uses_Equipment

DEFINITION: The technique used to accomplish a certain biological, clinical task, often requires use of artifacts or specific equipment(s). The domain and range for this role are Technique _Kind and Equipment_Kind, respectively.
DEFINING STATUS: Defining

DOMAIN: Technique_Kind

RANGE: Equipment_Kind

EXAMPLE: Urinalysis <Technique_Uses_Equipment> Microscope

4.7.3 Technique_Has_Sample_or_Specimen_Anatomy

DEFINITION: The role is used when relating to a procedure or a method where biological/clinical samples are utilized in the technique. The domain and range for this role are Technique _Kind and Anatomy_Kind, respectively.
DEFINING STATUS: Non-defining 

DOMAIN: Technique_Kind

RANGE: Anatomy_Kind

EXAMPLE: Artificial Insemination <Technique_Has_Sample_or_Specimen_Anatomy> Sperm

4.7.4 Technique_Has_Target_Anatomy

DEFINITION: The role is used when relating a bio- or clinical technique to its target anatomic structure.  The domain and range for this role are Technique _Kind and Anatomy_Kind, respectively.
DEFINING STATUS: Non-defining
DOMAIN: Technique_Kind

RANGE: Anatomy_Kind

EXAMPLE: Schiller Test <Technique_Has_Target_Anatomy> Cervix Uteri

4.7.5 Technique_Has_Sample_or_Specimen_Chemical_or_Drug

DEFINITION: The role is used when relating a bio- or clinical technique to a specific chemical or drug, which is utilized in the execution of the procedure. The domain and range for this role are Technique _Kind and Chemicals_and_Drugs_Kind, respectively.
DEFINING STATUS: Non-defining
DOMAIN: Technique_Kind

RANGE: Chemicals_and_Drugs_Kind

EXAMPLE: Schiller Test <Technique_Has_Sample_or_Specimen_Chemical_or_Drug> Iodine

4.7.6 Technique_Has_Target_Chemical_or_Drug

DEFINITION: The role is used to relate to a chemical for which the technique is intending to identify. The domain and range for this role are Technique _Kind and Anatomy_Kind, respectively.
DEFINING STATUS: Non-defining
DOMAIN: Technique_Kind

RANGE: Chemicals_and_Drugs_Kind

EXAMPLE: Marijuana Drug Test <Technique_Has_Target_Chemical_or_Drug> Tetrahydrocannabinol

4.7.7 Technique_Has_Target_Disease

DEFINITION: The role is used to assert a link between a diagnostic or clinical procedure with the disease for which it intending to identify. The domain and range for this role are Technique _Kind and Findings_and_Disorders_Kind, respectively.
DEFINING STATUS: Non-defining
DOMAIN: Technique_Kind

RANGE: Findings_and_Disorders_Kind

EXAMPLE: Fecal Occult Blood Test <Technique_Has_Target_Disease> Active Peptic Ulcer Disease GI Bleeding

4.7.8 Technique_Has_Target_Organism

DEFINITION: The role is used to establish a link between a procedure or method and the target organism for which the technique is trying to identify. The domain and range for this role are Technique _Kind and Organism_Kind, respectively.
DEFINING STATUS: Non-defining
DOMAIN: Technique_Kind

RANGE: Organism_Kind

EXAMPLE: Gram Staining Method <Technique_Has_Target_Organism> Bacteria

4.7.9 Technique_Has_Target_Protein

DEFINITION: The role is used to establish a link between a procedure or method and the target protein, which the technique is trying to identify. The domain and range for this role are Technique _Kind and Gene_Product_Kind, respectively.
DEFINING STATUS: Non-defining
DOMAIN: Technique_Kind

RANGE: Gene_Product_Kind

EXAMPLE: PSA Assay <Technique_Has_Target_Protein> Prostate-Specific Antigen

4.7.10 Technique_Is_Used_In_Technique

DEFINITION: Many techniques utilize other techniques or procedures in its accomplishment. This role emphasizes on the sub techniques used in the fulfillment of the procedure or method. Both the range and domain are Technique Kind.

DEFINING STATUS: Non-defining
DOMAIN: Technique_Kind

RANGE: Technique_Kind

EXAMPLE: DNA Ligation <Technique_Is_Used_In_Technique> Gene Cloning

4.7.11 Technique_Has_Associated_Condition

DEFINITION: The role indicates a procedure or method, which is used in association with a finding or disease condition of a subject, to which the technique is applied. The domain and range for this role are Technique_Kind and Findings_and_Disorders_Kind, respectively.
DEFINING STATUS: Non-defining
DOMAIN: Technique_Kind

RANGE: Findings_and_Disorders_Kind

EXAMPLE: in vitro Fertilization <Technique_Has_Associated_Condition> Infertility

4.8  EO Anatomy Kind

Kind Definition: Naturally occurring non-human biological structures. Includes

embryological, gross and micro anatomic structures in species used in research,   and as models of human cancer. Excludes structures smaller than can be visualized by light microscopy.

4.8.1 EO_Anatomic_Structure_is_Physical_Part_of

Definition: The role is used to associate the anatomical structure of the experimental organism being a part of the larger structure or system. Both the domain and range for this role is EO_Anatomy_Kind.
DEFINING STATUS: Non-defining

Domain: EO_Anatomy_Kind

Range:  EO_Anatomy_Kind

Example: osteoblast< EO_Anatomic_Structure_is_Physical_Part_of> Musculoskeletal System

4.9  EO Findings and Disorders Kind

Kind Definition: Classification of non-human conditions that are relevant to

cancer. Includes observations, test results, history and other concepts relevant to characterization of cancer-related conditions in species used as models of human cancer.

4.9.1 EO_Disease_Has_Associated_Cell_Type

DEFINITION: The role establishes a relationship between the disease or disorder in the experimental organism and the associated anatomy of the organism. The domain and range for this role are EO_Findings_and_Disorders_Kind and EO_Anatomy_Kind, respectively.



DEFINING STATUS: Non-defining
Domain: EO_Findings_and_Disorders_Kind


RANGE:  EO_Anatomy_Kind

EXAMPLE: Mouse Melanocytic Neoplasms and Proliferations  <EO_Disease_Has_Associated_Cell_Type>Skin-Melanocyte
4.9.2 EO_Disease_Has_Associated_EO_Anatomy

DEFINITION: The role is used to relate the concept of the disease in the experimental organism to the anatomical site of the experimental organism, where the more specific pathological process is located.  The domain is EO_Findings_and_Disorders_Kind and the range is the EO_Anatomy_Kind.  


DEFINING STATUS: Non-defining


Domain: EO_Findings_and_Disorders_Kind

RANGE:  EO_Anatomy_Kind

Example: Hyperplasia of the Mouse Intestinal Tract< EO_Disease_Has_Associated_EO_Anatomy > Gastrointestinal Tract

4.9.3 EO_Disease_Has_Property_or_Attribute

DEFINITION: The purpose of this role is to provide semantic relationship between the disease concept in experimental organism with disease modifiers and qualifiers. The domain for this role is EO_Findings_and_Disorders_Kind and the range is Properties_or_Attributes_Kind



DEFINING STATUS: Non-defining
Domain: EO_Findings_and_Disorders_Kind


RANGE:   Properties_or_Attributes_Kind

EXAMPLE: Anaplastic Plasmacytoma of the Mouse Hematologic System< EO_Disease_Has_Property_or_Attribute> Anaplastic

4.9.4 EO_Disease_Maps_to_Human_Disease


DEFINITION: The role is used to establish a relationship between the disease in the experimental organism with the human disease. The domain and the range for this role is EO_Findings_and_Disorders_Kind and Findings_and_Disorders_Kind, respectively.



DEFINING STATUS: Non-defining
Domain: EO_Findings_and_Disorders_Kind

RANGE:  Findings_and_Disorders_Kind

Example: Anaplastic Plasmacytoma of the Mouse Hematologic< EO_Disease_Maps_to_Human_Disease> Plasmacytoma
4.9.5 EO_Disease_Metastatic_to_EO_Anatomy

DEFINITION: The role is used to relate the concept of the disease in experimental organism to the site of a metastatic lesion associated with the disease.  The domain of the disease concept is the EO_Findings_and_Disorders_Kind, the range of which is the EO_Anatomy_Kind.  


DEFINING STATUS: Non-defining
Domain: EO_Findings_and_Disorders_Kind

RANGE: EO_Anatomy_Kind

Example: Metastaic neoplasm to the Mouse Urinary Bladder <EO_Disease_Metastatic_to_EO_Anatomy> Mouse Bladder

4.10  Chemotherapy_Regimen_or Agent Combination Kind
Kind Definition: Combinations of multiple drugs used in standard and clinical trial treatments. They do not currently specify order, dosage or dosing interval of the individual ingredients.

4.10.1 Chemotherapy_Regimen_Has_Component

Definition: This semantic relation addresses the component agents which were used in a particular combination of chemotherapy.  The domain and the range for this role are Chemotherapy_Regimen_Kind and Chemicals_and_Drugs_Kind, respectively.
DEFINING STATUS: Non-defining

DOMAIN: Chemotherapy_Regimen_Kind

RANGE: Chemicals_and_Drugs_Kind
EXAMPLE: UFT/Leucovorin <Chemotherapy_Regimen_Has_Component> Leucovorin; UFT/Leucovorin <Chemotherapy_Regimen_Has_Component> UFT

4.10.2 Regimen_Has_Accepted_Use_For_Disease
Definition: This role links established therapeutic regimens to their corresponding cancers or other diseases. Only established regimens published in NCI’s Physician Data Query (PDQ), National Comprehensive Cancer Network (NCCN) Guidelines (http://www.nccn.org) and a limited number of other authoritative sources such as the Physician’s Cancer Chemotherapy Manual are included. 
DOMAIN: Chemotherapy_Regimen_Kind

RANGE: Findings_and_Disorders_Kind
EXAMPLE: ABVD <Regimen_Has_Accepted_Therapeutic_Use_For> Hodgkin Lymphoma
4.11 NCI_Kind
Kind Definition: Conceptual entities required by NCI operations and systems. Includes administrative, financial, organizational and quasiscientific concepts.

4.11.1 Conceptual_Part_Of

Definition: This role is used to indicate a conceptual entity is a sub-entity of another conceptual entity.  Both the domain and the range for this role are NCI_Kind.

DEFINING STATUS: Non-defining

DOMAIN: NCI_Kind

RANGE: NCI_Kind
EXAMPLE: Afghanistan <Conceptual_Part_Of> Asia

4.12 Organism Kind
Kind Definition: A living entity.

4.12.1 EO_Derived_by_Technique

4.12.2 EO_Models_Human_Disease

4.12.3 EO_Develops_Disease

Note: Most of these roles are not used -- they were from CTRM. The fact that the mouse models (Experimental Organism) were removed, the roles have no range concepts to use. These roles are likely to be retired.

4.13 Findings and Disorders Kind
Kind definition: The Findings and Disorders Kind specifies human conditions relevant to cancer.  This kind includes observations, test results, history and other concepts relevant to characterization of human cancer-related conditions.  Non-neoplastic conditions of interest are also included in this kind.



Note:

Relating Disease Concepts to Essential and Non-essential Characteristics

Essential characteristics – those which hold for all instances and subtypes – provide logically-enforceable, “definitional” criteria, and are important both to our understanding of cancer and to ensure the logical integrity of disease concepts.  Essential characteristics could be viewed as defining the core criteria for making the diagnosis.  While such assertions should remain true when inherited by child concepts, values will often be more narrowly restricted for particular subtypes, and a broad role relationship may be logically superseded by a more specific role.  

Non-essential characteristics – true in some, but not all, cases – can still “define” those cases as qualifying for the diagnosis, or provide suggestive, normal, or prognostically significant values of major interest to clinicians and researchers.  Non-essential characteristics are not true for all instances.  This meaning is conveyed to users by the May_Have role names.  Such relationships may nevertheless be very important in diagnosing patients, defining prognostic subsets, and describing normal values.  Inherited values should still remain true for all subtypes; if sometimes becomes never for some subtypes, it is preferable to assert only at applicable subtype levels1
     

Disease_May_Have indicates a relationship that occurs frequently enough to be of interest.

     

Disease_Excludes indicates that the value occurs in no instances or subtypes.

Role hierarchies for the Findings and Disorders Kind are specified later in this document, but the overall hierarchy for roles that relate Disease to other concepts is as follows:

Disease_May_Have

     


Disease_Has

    

Disease_Excludes

Disease_May_Have and Disease_Has_ can appear either alone or in combination with the role, Disease_Excludes.  In contrast, as a role of negation, Disease_Excludes must appear with at least one of the roles: Disease_May_Have and Disease_Has.  The intended use of the Excludes_ role is to enable logical negation or contradiction of positive assertions specified by a corresponding role relationship, thus allowing for non-inheritance by sub-types excluded by the Disease_Excludes role.  Current modeling avoids making positive role associations when the Excludes_ role contradicts it anywhere lower in the class hierarchy.

The domain and range are identical for concepts related by the Disease_ role types via May_Have_, Has_, or Excludes_.  Therefore, while the roles are fully presented in Table 1 below, in the interest of readability of this document, only the roles specific to ‘Disease_Has_ ‘ are fully described in the remainder of this section.  Where applicable, the roles, Excludes_ and May_Have_, are noted and briefly described.

Additionally, as specified below, the roles Disease_Is_Stage_ and Disease_Has _Grade_ relate a Disease concept to a Modifier.

[1.NCI Thesaurus Disease Model October 13, 2004] 

Table 1.
	Disease_Role
	Excludes
	May_Have
	Range:Value Domain

	Disease_Is_Stage
	-
	-
	Property or Attribute: Disease Stage Modifier

	Disease_Is_Grade 
	-
	-
	Property or Attribute: Disease Grade Modifier

	Disease_Has_Associated_Anatomic_Site
	-
	-
	Anatomy

	Disease_Has_Primary_Anatomic_Site
	Excludes
	-
	Anatomy

	Disease_Has_Metastatic_Anatomic_Site
	Excludes
	-
	Anatomy

	Disease_Has_Normal_Tissue_Origin
	Excludes
	May_Have
	Anatomy: Tissue

	Disease_Has_Normal_Cell_Origin
	Excludes
	May_Have
	Anatomy: Normal Cell

	Disease_Has_Abnormal_Cell
	Excludes
	May_Have
	Abnormal Cell:Neoplastic Cell

	Disease_Has_Molecular_Abnormality 
	Excludes
	May_Have
	Molecular Abnormality

	Disease_Has_Cytogenetic_Abnormality 
	Excludes
	May_Have
	Molecular Abnormality: Cytogenetic Abnormality

	Disease_Has_Finding 
	Excludes
	May_Have
	Findings and Disorders: Finding

	Disease_Has_Associated_Disease
	-
	May_Have
	Findings and Disorders: Diseases and Disorders


4.13.1 Disease_Is_Stage

DEFINITION: This is a defining role used to relate the concept of the disease to the disease stage.  The stage refers to extent to which a cancer has spread from the original site to other parts of the body.  The domain of the disease concept is Findings_and_Disorders_Kind, the range of which is the Properties_or_Attributes_Kind.  The value domain within the range is the Disease_Stage_Modifier subset.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Properties_or_Attributes_Kind

VALUE DOMAIN: Disease_Stage_Modifier

EXAMPLE: Breast Carcinoma Metastatic to the Skin <is_Stage> Stage IV

4.13.2 Disease_Is_Grade


DEFINITION: The role is used to relate the disease concepts to a grading system, which refer to a system for classifying cancer cells in terms of how abnormal they appear when examined under a microscope. The domain of the disease concept is Findings_and_Disorders_Kind, the range of which is the Properties_or_Attributes_Kind. The value domain within the range is the Disease_Grade_Modifier subset.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Properties_or_Attributes_Kind

VALUE DOMAIN: Disease_Grade_Modifier

EXAMPLE: Grade 1 Cutaneous Follicular Lymphoma <Is_Grade> Grade 1

4.13.3 Disease_Has_Associated_Anatomic_Site

DEFINITION: Disease_Has_Associated_Anatomic_Site is a non-defining role used to relate the concept of the disease to the general site, structure or system where the more specific pathological process is located.  The domain of the disease concept is the Findings_and_Disorders_Kind, the range of which is the Anatomy_Kind.  The value domain consists of all concepts within the Anatomy_Kind.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Anatomy_Kind

VALUE DOMAIN: Anatomy

EXAMPLE: Intraductal Breast Neoplasm <Has_Associated_Anatomic_Site> Breast

Note: The role, Disease_Has_Associated_Anatomic_Site, is more general than the role, Disease_Has_Primary_Anatomic_Site.  Furthermore, when viewed with the role, Disease_Has_Metastatic_Anatomic_Site, there emerges a role hierarchy, where one role specializes the meaning of another, more general role.  Roles relating disease to anatomy start with a general assertion of association, often at very high level (e.g. Skin Disorder and Skin), and then add more specific primary/metastatic associations where appropriate for more specific concepts.

4.13.4 Disease_Has_Primary_Anatomic_Site

DEFINITION: Disease_Has_Primary_Anatomic_Site is a defining role used to relate the concept of the disease to the anatomical site where the originating pathological process is located.  The domain of the disease concept is the Findings_and_Disorders_Kind, the range of which is the Anatomy_Kind.  The value domain consists of all concepts within the Anatomy_Kind.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Anatomy_Kind

VALUE DOMAIN: Anatomy

EXAMPLE: Intraductal_Breast_Neoplasm <Has_Primary_Anatomic_Site> Breast Duct

Note: This role can be seen as part of a role hierarchy, as in the note in section 4.7.3 above and can be viewed as a specialization of Disease_Has_Associated_Anatomic_Site  (Also, while this role may be conceptualized as being less specific than Tissue, it is not currently formalized into a role-hierarchy relative to Tissue.) 

4.13.5 Disease_Has_Metastatic_Anatomic_Site

DEFINITION: Disease_Has_Metastatic_Anatomic_Site is a non-defining role used to relate the concept of the disease to the site of a metastatic lesion associated with the disease.  The domain of the disease concept is the Findings_and_Disorders_Kind, the range of which is the Anatomy_Kind.  The value domain consists of all concepts within the Anatomy_Kind.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Anatomy_Kind

VALUE DOMAIN: Anatomy

EXAMPLE: Breast Carcinoma Metastatic to the Skin <Has_Metastatic_Anatomic_Site> Skin

Note The role can be seen as part of a role hierarchy, as in the note in section 4.7.3 above and can be viewed as a specialization of Disease_Has_Associated_Anatomic_Site. 
4.13.6 Disease_Has_Normal_Tissue_Origin

DEFINITION: Disease_Has_Normal_Tissue_Origin is a defining role used to relate the concept of the disease to the type of normal tissue in which the disease process began.  The domain of the disease concept is the Findings_and_Disorders_Kind, the range of which is the Anatomy_Kind.  The value domain within the range is the Tissue subset.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Anatomy_Kind

VALUE DOMAIN: Tissue

EXAMPLE: Intraductal Proliferative Lesion of the Breast <Has_Normal_Tissue_Origin> Glandular Epithelium 

4.13.7 Disease_Has_Normal_Cell_Origin

DEFINITION: Disease_Has_Normal_Cell_Origin is a defining role used to relate the concept of the disease to the type of normal cell in which the disease process began.  The domain of the disease concept is the Findings_and_Disorders_Kind, the range of which is the Anatomy_Kind.  The value domain within the range is the Normal Cell subset.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Anatomy_Kind

VALUE DOMAIN: Normal Cell

EXAMPLE: Intraductal Proliferative Lesion of the Breast <Has_Normal_Cell_Origin> Glandular Cell
4.13.8 Disease_Has_Abnormal_Cell

DEFINITION: Disease_Has_Abnormal_Cell_ is a defining role used to relate the concept of the disease to the type of neoplastic cell present in and characteristic of the disease.  The domain of the disease concept is the Findings_and_Disorders_Kind, the range of which is Abnormal_Cell_Kind.  The value domain within the range is the Neoplastic_Cell subset.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Abnormal_Cell_Kind

VALUE DOMAIN: Neoplastic_Cell

EXAMPLE: Adenocarcinoma <Has_Abnormal_Cell> Adenocarcinoma Cell

4.13.9 Disease_Has_Molecular_Abnormality

DEFINITION: Disease_Has_Molecular_Abnormality is a non-defining role used to relate the concept of the disease to the type of Molecular Abnormality present in the specified disease state.  The domain of the disease concept is the Findings_and_Disorders_Kind, the range of which is the Molecular_Abnormality_Kind.  The value domain consists of all concepts within the Molecular_Abnormality_Kind.

DEFINING STATUS: Defining 

DOMAIN: Findings_and_Disorders_Kind

RANGE: Molecular_Abnormality_Kind

VALUE DOMAIN: Molecular_Abnormality

EXAMPLE: Grade 1 Cutaneous Follicular Lymphoma <Has_Molecular_Abnormality> Clonal Immunoglobulin Heavy Chain Gene Rearrangemainment

4.13.10 Disease_Has_Cytogenetic_Abnormality

DEFINITION Disease_Has_Cytogenetic_Abnormality is a non-defining role used to relate the concept of the disease to the type of chromosomal abnormality present in the specified disease state.  The domain of the disease concept is the Findings_and_Disorders_Kind, the range of which is the Molecular_Abnormality_Kind.  The value domain within the range is the Cytogenic Abnormality subset.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Molecular_Abnormality_Kind

VALUE DOMAIN: Cytogenic Abnormality 

EXAMPLE: Philadelphia Positive Acute Lymphoblastic Leukemia <Has_Cytogenetic_Abnormality> Philadelphia Chromosome

4.13.11 Disease_Has_Finding

DEFINITION Disease_Has_Finding is a defining role used to relate the concept of the disease to a clinical observation, sign or symptom present in and characteristic of the disease.  The domain and range of the disease concept is the Findings_and_Disorders_Kind.  The value domain consists of all concepts within the Findings_and_Disorders_Kind.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Findings_and_Disorders_Kind

VALUE DOMAIN: Findings_and_Disorders

EXAMPLE: Intraductal Proliferative Lesion of the Breast <Has_Finding> Dysplasia

4.13.12 Disease_Has_Associated_Disease

DEFINITION: Disease_Has_Associated_Disease is a non-defining role used to relate the concept of the disease to another disease or disorder, but without specification or limitation of the relationship (causality or timing for example.)  The domain and range of the disease concept is the Findings_and_Disorders_Kind.  The value domain consists of the Diseases and Disorders subset within the Findings_and_Disorders_Kind.

DEFINING STATUS: Defining

DOMAIN: Findings_and_Disorders_Kind

RANGE: Findings_and_Disorders_Kind

VALUE DOMAIN: Diseases and Disorders

EXAMPLE: AIDS-Related Lymphoma <Has_Associated_Disease> HIV Infection

5. Approved Properties

5.1. Accepted_Therapeutic_Use_For 
Indicates a disease or condition for which this drug is an accepted treatment.

Used in Chemicals and Drug Kind

EXAMPLE: ACE Inhibitor <Accepted_Therapeutic_Use_For> Hypertention

Note: This role encompasses diseases or conditions where treatment may or may not be FDA approved.

5.2. Alt_Definition
English language definitions from non-NCI sources describing the meaning of the  concept. These are limited to 1024 characters. Information about the definition’s source, attribution, and reviewer details are specified using qualifiers. See Property Qualifiers for more. NCI source definitions are listed in the Definition property.
5.3. Alt_Long_Definition
Used to house the full text of a definition from a non-NCI source that is too long to conform to the 1024 character limit of an Alt_Definition. Use qualifiers to enter source, reviewer and attribution information. See Property Qualifiers for more.

5.4. BioCarta_ID
Indicates the BioCarta ID code for a pathway. It can be used to link a BioCarta pathway reference to the primary pathway information.

EXAMPLE: Regulation of Apoptosis Pathway <BioCarta_ID> h_achPathway

5.5. CAS_Registry 

Indicates the Chemical Abstracts Service number for a Chemical or Drug.

EXAMPLE: Acyclovir <CAS_Registry> 59277-89-3

5.6. Chemical_Formula
This property is used for the Bioactive Food Components terminology within NCI Thesaurus. It contains the concise expression about the atoms that constitute a particular chemical compound.
EXAMPLE: <Chemical_Formula> C20H28O2
5.7. Contributing_Source
This property is used to indicate when a non-EVS entity has contributed to, and has a stake in, a concept.  This is used where such entities, within or outside NCI, have indicated the need to be able to track their own concepts. A single concept can have multiple instances of this property if multiple entities have such a defined stake.
EXAMPLE: <Contributing_Source> FDA
5.8. Definition
English language definitions of what NCI means by the concept. These are limited to 1024 characters. Information about the definition’s source, attribution, and reviewer details are specified using qualifiers. See Property Qualifiers for more. Non-NCI source definitions are listed in the Alt_Definition property.
EXAMPLE: Therapeutic C5a<Definition> Smaller fragment formed when C5 convertase splits C5 into C5a and C5b. C5a is a 74-amino acid peptide that includes a carboxy-terminal arginine crucial for its spasmogenic activity and a carbohydrate moiety. C5a is the most potent anaphylatoxin mediating immediate hypersensitivity.
5.9. Def_Curator

Indicates that the named special project or source has primary responsibility for the creation and maintenance of the NCI definition for this concept.  EVS editors will not normally edit such definitions directly, and should do so only with EVS Project authorization.

5.10. DesignNote 

Design notes are notations made by NCI vocabulary curators. They are intended to provide supplemental, unstructured information to the user, and additional insight about the concept.

EXAMPLE: SWR_J_Mouse <Design_Note> History: Via R.Parker U. Toronto;Jax Inbred 1947

5.11. Display_Name
Provides an alternative Preferred Name for use in some NCI systems.

EXAMPLE: Mouse_Acinar_Cell_Adenoma <Display_Name> Acinar Cell Adenoma
5.12. Editor_Note
Provides a place for an editor to record information that another editor may need to know about how a concept was modeled. These are used for internal purposes and are not published.

EXAMPLE: Cyclin E <Editor_Note> Same as Cyclin E1

5.13. Essential_Amino_Acid

This property is used for the Bioactive Food Components terminology within NCI Thesaurus to annotate that an amino acid is essential and must be included in the diet. The expected filler value for this property is: Y
5.14. Essential_Fatty_Acid

This property is used for the Bioactive Food Components terminology within NCI Thesaurus to indicate a fatty acid that is not efficiently synthesized by humans and must be included in the diet. The expected filler value for this property is: Y

5.15. Extensible_List

Used to define whether new concepts can or cannot be added to a list or subset of terms. The expected filler value for this property is: Y or N
5.16. FDA_Table

Used to flag terms that are part of FDA data standard manual, including Route of Administration, Dosage Form, Package Type and Potency.

EXAMPLE: Inhaler<FDA_Table> Package Type (C-DRG-00907)

Note: Property Value (one of the following, or alternatives of the following)

Route of Administration (C-DRG-00301)

Dosage Form (C-DRG-00201)

Package Type (C-DRG-00907)

Potency (C-DRG-00501)
5.17. Entrez Gene_ID

Indicates the accession number for a Protein or Gene within the Entrez Gene database. 
EXAMPLE: BRCA2_Gene <Entrez Gene_ID> 675

Note: This property is intended to replace Locus_ID.
5.18. FDA_UNII_Code
Contains the FDA Unique Ingredient Identifier, a key component of the new federal drug information model.
EXAMPLE:  VALACYCLOVIR HYDROCHLORIDE <FDA_UNII_Code> W486SJ5824
5.19. FULL_SYN
Fully qualified synonym contains the string, term type, source, and an optional source code if appropriate. Each subfield is delineated to facilitate interpretation by software. The subfield tags are specified in separate qualifiers. See Property Qualifiers for more.

EXAMPLE: 
Clofibrate <FULL_SYN> Atromid-S



Clofibrate <Syn_Source>  DTP




Clofibrate <Syn_Source_Code> NSC0079389 
5.20. GenBank_Accession_Number 

Indicates the accession number for a Gene within the GenBank database.

EXAMPLE: BRCA2_Gene<GenBank_Accession_Number >NM_000059

5.21. Gene_Encodes_Product 

Indicates the protein or RNA product expressed by a gene.

EXAMPLE: BRCA2_Gene <Gene_Encodes_Product> BRCA2 Protein

5.22. GO_Annotation
Contains information that can be used for cross-referencing to relevant entries in the Gene Ontology database, including term name, code, and evidence code.

EXAMPLE: 
BRCA2_Gene< GO_Annotation > regulation of cell cycle
5.23. Homologous_Gene
Genes from other organisms that are similar in sequence and provide insight to the gene's function. It reflects a common evolutionary origin.

EXAMPLE: APEX1_Gene < Homologous_Gene> Escherichia coli exonuclease III 

5.24. ICD-O-3_Code
This property is used to indicate the matching ICD-O-3 code for the NCI Thesaurus concept.
EXAMPLE: Malignant_Neoplasm <ICD-O-3_Code> M-8000/3

5.25. Image_Link 

For murine diagnoses, provides a link to an image in an external database.

EXAMPLE: Microinvasive Carcinoma of the Mouse Prostate Gland<IMAGE_LINK> images/C3SV40-95-77113(40x).jpg

5.26. In_Clinical_Trial_For 

Indicates a disease for which this drug is currently being tested as a potential treatment.

EXAMPLE: Mercaptopurine< In_Clinical_Trial_For > Acute lymphoblastic leukemia.

5.27. IND_Code

Investigational New Drug Code. Code assigned by the FDA to a new drug or device before entering a clinical trial; it is utilized in some NCI systems.
EXAMPLE:  Mercaptopurine <IND_Code> 1226

5.28. INFOODS

This property is used for the Bioactive Food Components terminology within NCI Thesaurus. It consists of an uppercase abbreviation assigned by the International Network of Food Data Systems. 
5.29. KEGG_ID
Indicates the KEGG ID code for a pathway. It can be used to link a KEGG pathway reference to the primary pathway information.

EXAMPLE: Carbohydrate Metabolism Pathway <KEGG_ID> map01110

5.30. Locus_ID
Indicates the accession number for a Protein or Gene within the LocusLink database.

EXAMPLE: BRCA2_Gene <Locus_ID> 675

NOTE: Locus_ID is slated for deprecation and is being replaced by Entrez Gene_ID
5.31. LONG_DEFINITION 

Used to house the full-text of an NCI definition that is too long to conform to the 1024 character limit of a DEFINITION. Use qualifiers to enter reviewer and attribution information. See Property Qualifiers for more.
EXAMPLE: Nasopharyngeal carcinoma <LONG_DEFINITION> Nasopharyngeal carcinomas are nonglandular carcinomas that arise in the nasopharynx.  Nasopharyngeal carcinomas are very common in the Orient.  Initial complaints are often due to middle-ear obstruction (otitis, hearing loss) or local invasion (headache, cranial nerve deficits).  At least half of the patients with undifferentiated nasopharyngeal carcinoma are seen with cervical lymph node metastasis from an occult primary.  The nasopharyngeal carcinomas are subtyped as keratinizing squamous cell carcinoma, nonkeratinizing carcinoma and undifferentiated carcinoma.  Squamous cell carcinoma and nonkeratinizing carcinoma mainly develop in adults and are rare in childhood.  In contrast, undifferentiated carcinoma often occurs in children and shows a bimodal age distribution, with peaks in the second and sixth decades.  All forms of nasopharyngeal carcinoma occur more frequently in males.  Nasopharyngeal carcinoma is treated with radiation.  Keratinizing squamous carcinomas are least radiation sensitive and have the poorest prognosis.  Nonkeratinizing carcinomas have a survival rate intermediate between keratinizing and undifferentiated carcinomas or they behave like undifferentiated carcinomas.  In several large series of cases treated with radiation, undifferentiated carcinoma had the following 5-year survival rates, according to stage: stage I: 50% to 60%; stage II: 20% to 30%; and stage III: 5% to 20% (Sternberg's Diagnostic Surgical Pathology, 3rd ed., 1999). --2002</def-definition>

5.32. Macronutrient
This property is used for the Bioactive Food Components terminology within NCI Thesaurus and indicates a class of food components that contribute energy to the diet and that are typically consumed in multi-gram amounts. The expected filler value for this property is: Y

5.33. Maps_To_LASH
Used for mapping from the IMT disease codes used by NCI’s Cancer Therapy Evaluation Program (CTEP) to the LASH morphology and topography. This is not an exact mapping.

EXAMPLE:  Melanoma <Maps_To_LASH> Malignant Melanoma

5.34. Micronutrient
This property is used for the Bioactive Food Components terminology within NCI Thesaurus and indicates a class of food components required for proper health and that are typically consumed in microgram or milligram amounts. The expected filler value for this property is: Y

5.35. miRBase_ID
This property is used to permit attribution and external referencing of concepts cross-referenced in miRBase to be represented in the NCIt and BiomedGT. It allows users to obtain provenance information for the function of short oligoribonucleotides (miRNAs) that are genomic products further processed into a 20-22 nt form that is recognized to affect gene silencing and antisense inhibition of translation.  The expected filler value for this property consists of the letters MI followed by a 7-digit string of numbers.
EXAMPLE: MIR133A1 wt Allele<miRBase ID> MI0000450

5.36. Mitelman_Code
Felix Mitelman's codes for the topography and morphology terms he uses to code his Chromosome Aberrations Database, data which is included in NCI’s Cancer Genome Anatomy Project (CGAP) databases.


EXAMPLE:  Tooth <Mitelman_Code> 205

5.37. MGI_Accession_ID
This property contains the identifiers used in Mouse Genome Informatics (MGI) databases to label data on gene characterization, nomenclature, mapping, gene homologies among mammals, sequence links, phenotypes, allelic variants and mutants, and strains nomenclature.
EXAMPLE: MGI:2159854
Note: The property value does not have a space between the colon and number. 
5.38. NCI_META_CUI
Contains a Concept-Unique_Identifier (see UMLS CUI) for those concepts that appear in NCI Metathesaurus but not in the NLM UMLS.

EXAMPLE: Cytoprotective Agent <NCI_META_CUI> CL015681

5.39. NDFRT_Code
Holds the unique National Drug File Reference Terminology concept code associated with the National Drug File Reference Terminology Name.

EXAMPLE: Chelating Activity <NDFRT_Code> C270

5.40. NDFRT_Name
Used to hold National Drug File Reference Terminology concept name with the same intended meaning as the associated Thesaurus Concept. Used for the purpose of mapping between NDFRT and NCI Thesaurus.

EXAMPLE: Antiemetic_effect <NDFRT_Name> Emesis Suppression

5.41. Neoplastic_Status
A discrete piece of information, requested by the FDA, attached to individual cancer concepts to provide the neoplastic status of the cancer. The five filler values would be Malignant, Benign, Precancerous, Unknown Malignancy Potential and Undetermined.  

5.42. NSC_Code
Drug codes provided by NCI’s Developmental Therapeutics Program (DTP).

EXAMPLE:  Mercaptopurine <NSC_Code> 755

5.43. Nutrient
This property is used for the Bioactive Food Components terminology within NCI Thesaurus and indicates that a food component must be taken into the body preformed and in sufficient quantity to meet the body's needs for growth, reproduction and/or maintenance of health. The expected filler value for this property is: Y

5.44. OLD_CHILD
Used to store the name of children concepts when a concept is retired.

EXAMPLE: Japanese Fancy Mice Sendai< OLD_CHILD> T_Ino_1963

5.45. OLD_KIND
Used to store the name of the concept's kind when a concept is retired.

EXAMPLE: Japanese Fancy Mice Sendai< OLD_KIND> Organism

5.46. OLD_PARENT
Used to store the name of parent concepts when a concept is retired.

EXAMPLE: Japanese Fancy Mice Sendai <OLD_PARENT> China_and Japan_Colony_Strains

5.47. OLD_ROLE
Used to store the name and value of asserted roles when a concept is retired.

EXAMPLE: Mouse Ovum <OLD_ROLE >EO_Anatomic_Structure_is_Physical_Part_of|Murine Ovary

5.48. OLD_STATE
Used to store the state, primitive or defined, when a concept is retired.

EXAMPLE: Three Prime Repair Exonuclease 2< OLD_STATE> Defined

5.49. OMIM_Number
Indicates the accession number for a Protein or Gene within the OMIM database.

EXAMPLE: BRCA2_Gene <OMIM_Number> 6000185

5.50. PDQ_Open_Trial_Search_ID and PDQ_Closed_Trial_Search_ID
Contains an identifier used by NCI’s Cancer.gov Web site to retrieve PDQ Clinical Trials data for specific clinical trials agents.  The identifier is the same for both open and closed trials; two properties are used to support requirements of the current browser interface, as well as the possibility of providing values only where trials will be retrieved.  The property used for retrieving open trials is PDQ_Open_Trial_Search_ID; that for closed trials is PDQ_Closed_Trial_Search_ID. 

5.51. Preferred_Name
The preferred name is the word or phrase that NCI uses by preference to refer to the concept.

EXAMPLE: Carbohydrate <Preferred Name> Carbohydrate

5.52. PubMedID_Primary_Reference
Used by the MMHCC vocabulary to provide a primary reference for descriptions of mouse diseases.

EXAMPLE:  Carcinoma in Situ of the Mouse Mammary Gland <PubMedID_Primary_Reference> 14973386

5.53. Related_Lash_Concept
Direct mapping from LASH (ELC2001) to the NCI Thesaurus. This property is provided for use by the Cancer Genome Anatomy Project (CGAP) and the Cancer Molecular Analysis Project (CMAP).

EXAMPLE: Macrophage< Related_Lash_Concept>macrophage

5.54. Related_MedDRA_Code
Nearest matching MedDRA (Medical Dictionary for Regulatory Activities) code for MedDRA/ CTEP disease names used in coding CTEP Clinical Trial


EXAMPLE: Head and Neck< Related_MedDRA_Code > 90002024
5.55. Relative_Enzyme_Activity
Indicates drug efficacy of the allelic product.





     
EXAMPLE: CYP2D6_1< Relative_Enzyme_Activity> 0.5

5.56. Semantic_Type
The semantic type describes the sort of thing or category to which a concept belongs in the context of the UMLS semantic network.

EXAMPLE: Codeine <Semantic Type> Pharmacologic Substance

5.57. SNP_ID

Indicates the dbSNP id number for the genetic polymorphism due to base substitutions.


EXAMPLE: BRCA_1_Allele< SNP_ID> rs8176219

5.58. Subsource
Currently used by MMHCC to identify the source of various mouse disease concepts.

EXAMPLE: Abscess_of_the_Mouse_Mammary_Gland <Subsource> Robert Cardiff, M.D., Ph.D.

5.59. Swiss_Prot
Indicates the accession number for a Protein within the Swiss-Prot database.

EXAMPLE: Vitronectin <Swiss_Prot> PO4004

5.60. Synonym
Synonyms are ways of referring to the concept that are valid alternatives to the preferred name that NCI uses to refer to the concept.

EXAMPLE: Ascorbic Acid <Synonym> Vitamin C

Note: This property is no longer been maintain

5.61. NCBI_Taxon_ID
This property is used to establish correspondence between the NCI Thesaurus concept representing a taxon (species) and the NCBI/NLM Species Taxonomy ID assigned by the NCBI to that taxon. The property value is a string value corresponding to integer obtained from NCBI.

EXAMPLE: <NCBI_Taxon_ID> 38785
5.62. Tolerable_Level
This property is used for the Bioactive Food Components terminology within NCI Thesaurus and indicates that the Food and Nutrition Board of the National Academy of Science has established a highest level of daily intake for this food component that is likely to pose no risk of adverse health effects for almost all individuals in the general U.S. population. The expected filler value for this property is: Y

5.63. UMLS_CUI
Concept Unique Identifiers, or CUIs, are concept numbers assigned by the National Library of Medicine (NLM). If a concept in any NCI-maintained knowledgebase exists in the NLM Unified Medical Language System (UMLS), NCI includes the NLM CUI among the information we provide about the concept.
EXAMPLE: Curcumin <UMLS_CUI> C0010467

5.64. US_Recommended_Intake
A property that indicates that the Food and Nutrition Board of the National Academy of Science has established an average daily intake for this nutrient that is sufficient to meet the nutritional requirements of most individuals in the general U.S. population. The expected filler value for this property is: Y

5.65. Unit
This property is used for the Bioactive Food Components terminology within NCI Thesaurus and indicates the unit of measure in which a nutrient or food component is typically expressed, eg., gram (g), minigram (mg), microgram (mcg), joule, or kilojoule.
5.66. USDA_ID
This property is used for the Bioactive Food Components terminology within NCI Thesaurus and consists of the numeric ID assignment by United States Department of Agriculture.
5.67. Use_For
This property is used to refer the user to the outdated term used in the entity’s coding system which was then subsumed by the given NCIt concept. The filler value for the Use_For property is not a fully qualified synonym; its attribution to the concept is arbitrary and has to be requested or/and approved by the code system owner. Additional information on the source and code of the outdated term will be defined using property qualifiers. See Property Qualifiers for more.
EXAMPLE: 
NCIt Concept Use_For OutdatedTerm
6 Property Qualifier 
6.1 SNP_Type

Indicates the genetic polymorphisms in the gene region, eg. Coding, UTR, Intronic, etc.


EXAMPLE: BRCA_1_Allele< SNP_Type> Synonymous Coding SNP

Note: The qualifier is a pick-list of following SNP types

Intergenic SNP

Intronic SNP

Acceptor Splice Site SNP

Donor Splice Site SNP

Regulatory Region SNP

3’ Untranslated Region SNP

5’ Untranslated Region SNP

Non-synonymous Coding SNP

Synonymous Coding SNP

Unknown

6.2  Definition_Review_Date
This is the date of the creation/editing/last review of the substantive content of the definition. It will not be published. It must be entered manually in the format YYMMDD

EXAMPLE: For March 9, 2006, the proper format to enter is 060309
6.3  Definition_Reviewer_Name
This is the name of the reviewer chosen from a picklist. It applies to created, edited, and reviewed definitions, not only to “review”. This will not be published.

6.4  Definition_Attribution (optional)
This is used for additional information about non-NCI sources. For example, a journal article citation or Web site.
6.5  Definition_Source
Applies to non-NCI source definitions. To ensure consistency, the values of CDISC, CTCAE, FDA, NCI, and NCI-GLOSS have been entered into a picklist.

6.6  Syn_Source
This replaces a portion of the FULL_SYN property that used to be entered as part of a pipe-separated string. It describes the source of the synonym.
6.7  Syn_Term_Type

This replaces a portion of the FULL_SYN property that used to be entered as part of a pipe-separated string. 
6.8  Syn_Source_Code (optional)

This replaces a portion of the FULL_SYN property that used to be entered as part of a pipe-separated string.
6.9  Use_Source

This corresponds to the Use_For property. It indicates the source of the outdated term being referenced.

6.10 Use_Code

This corresponds to the Use_For property. It indicates the code for the outdated term being referenced. 
7 Approved Associations 

7.1 Concept_In_Subset

This is used to associate the concept that belongs to the particular terminology subset with the concept that defines this subset. A concept can be used independently in different subsets if it has several “Concept_In_Subset” associations. 
EXAMPLE: Balloon_Device_Component <Concept_In_Subset> Medical_Device_Component_or_Accessory_Terminology
7.2 Has_CDRH_Parent

Specifies the CDRH parent concept for tracking by CDRH.
7.3 Has_Salt_Form
The purpose is to associate a drug with its various salt forms.
EXAMPLE: Imatinib <Has_Salt_Form> Imatinib_Mesylate
USAGE NOTE: A salt form of a drug consists of 2 parts, one acidic and one basic group that are readily disassociated in liquid phase. Salt forms are either salts of strong acids and basic drugs (e.g. Atropine Sulfate, Cetirizine Hydrochloride) or salts of strong bases and acidic drugs (Allopurinol Sodium). This association is usually used in conjunction with Has_Free_Acid_Or_Base_Form as described in paragraph 7.6.
7.4  Has_Free_Acid_Or_Base_Form
The purpose is to associate the salt form of a drug with its free acid or free base. The free acid or base is responsible for the drug’s therapeutic effect. Hence, the salt form of a drug has the same mechanism of action as the free acid or base form.

EXAMPLES: Testosterone_Cypionate <Has_Free_Acid_Or_Base_Form>

Therapeutic_Testosterone

Example of bidirectional relation: Allopurinol <Has_Salt_Form>

Allopurinol_Sodium; Allopurinol_Sodium <Has_Free_Acid_Or_Base_Form> Allopurinol 

Example of one directional relation: Cephradine Monohydrate

<Has_Free_Acid_Or_Base_Form> Cephradine.  The inverse does not apply here.
7.5  Has_Target
Connects a drug or other agent to a clinically intended, molecular or other target. The target value may be a gene, gene product, anatomic structure, biological process, or other concept, where the effect of the agent on the target is thought to be of therapeutic, diagnostic, or other clinical relevance to a disease process. 

EXAMPLES: Imatinib <Has_Target> BCR-ABL_Oncoprotein

Imatinib <Has_Target> Receptor_Tyrosine_Kinase
7.6 Is_Related_To_Endogenous_Product
An association that is asserted when there is relationship or association between the therapeutic moiety and the endogenous gene product.

7.7 Qualifier_Applies_To
Indicates the property or association that the qualifier is to be used with.

EXAMPLE: SNP_Type <Qualifier_Applies_To> SNP_ID 
7.8 Role_Has_Domain
For an NCI Thesaurus role this association specifies the role's domain kind. EXAMPLE: Gene_Product_Encoded_by_Gene<Role_Has_Domain > Gene_Product_Kind

7.9  Role_Has_Range
For an NCI Thesaurus role this association specifies the role's range kind. EXAMPLE: Gene_Product_Encoded_by_Gene <Role_Has_Range> Gene_Kind

7.10  Role_Has_Parent
For an NCI Thesaurus role this association specifies that the role exists as part of a role hierarchy and specifies the role's parent, the role that this role specializes.

EXAMPLE: Allele_Absent_From_Wild-type_Chromosomal_Location<Role_Has_Parent> Gene_In_Chromosomal_Location
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