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Background on EVS

The NCI Thesaurus

BiomedGT

Editing Plug-in for Protege

* Semantic Media Wiki
« supports collaborative development
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NCI Enterprise Vocabulary Services/ f/ ‘p“

Goal — Integration by Meaning

* EVS provides services and resources that assists to:
« Integrate different conceptual frameworks for clinical, basic and
translational research,
¢ Create terminological and taxonomic conventions across
systems

¢ Controlled Terminology Products
« NCI Thesaurus — an ontology-like cancer-centric controlled
terminology
* NCI Metathesaurus — maps biomedical vocabularies
e BiomedGT (Biomedical Grid Terminology - new)
« External vocabularies maintained and served: MedDRA, HL7,
NDF-RT, LOINC, GO, Zebrafish, RadLex, etc.

« Further info, see: https://wiki.nci.nih.gov/display/EVS/EVS+Wiki
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Products: NCI Thesaurus af : L
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« Reference Terminology for NCI, caBIG, Partners
» Underpins caCORE, caGRID semantics

* A Recommended Federal Standard Terminology for Anatomy

* Public domain, open content license

80,000 “Concepts” hierarchically organized into domains

» Broad coverage of the cancer research and clinical domain including
prevention and treatment trials

* Neoplastic and other Diseases

 Findings and Abnormalities

» Anatomy, Tissues, Subcellular Structures

« Agents, Drugs, Chemicals

« Genes, Gene Products, Biological Processes

« Animal Models — Mouse, other

« Research techniques and management, apparatus, clinical and lab,

radiology, imagery
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Products: NCI Thesaurus (2) ‘i:'i.‘i?.,_iﬁ\

LY
« Description-logic based
« Concept History
e Published Monthly
* Accessible via API, web browsers, downloadable files
e Transition to OWL begun in ‘03
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Issues and Challenges f‘:’(‘ﬁ”ha\
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* Content
* many domains, users and uses

e Support

« collecting input from end users and collaborators
Tracking Provenance
» Use of Properties

 standard terminology for properties (e.g. preferred_term vs term vs ?)
QA and Editing Consistency

* New use cases
* Query and reasoning against instance data on the Grid
» Federation of ontologies and subontologies
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NCI Thesaurus Evaluation ‘f[ P
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Goals

1. Review and report of OBO criteria and relevant ISO standards for
semantic quality and federation of terminologies, semantic quality and
consistency.

2. Review content and structure for compliance

3.  Document examples of how compliance would be achieved
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Among the Recommendations f‘ﬁ‘,‘a\
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(Genesis of BiomedGT)

1) Unravel the vocabulary
e Partition into:
— Words and their definitions (Lexicon / Dictionary)
— Categorization and navigational nodes (Thesauri)
— Ontology
2) Identify external resources and:
— Include ability to reference general upper level ontologies
— Named relationships with other external resources

3) Enable collaboration: create environment where SME’s can collaborate and
discuss
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Unraveling the Vocabulary ‘?.,_‘_ﬁ\
...iIn BGT
owl:Thing
BFO BGT Thesaurus BGT Word

Nodes Nodes

BioTop

BGT Ontology
Nodes
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Reuse of Resources i
‘ _ﬂ_“’@\
owl:Thing

1) External BFO BGT Thesaurus
Namespaces, Nodes

Reference (GO,

ChEBI, JAX) BioTop

2) External 3) Internal

Namespaces, BGT Ontology Namespaces,

Modeled (CTCAE,

NPO?)

Nodes

Collaboratively

Modeled

(NPO?) _
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BGT Initial Development ‘ﬂ;{“‘?‘l’l‘%

Ay RN
. NCIt content used to seed BGT
. Categorization of all BGT concepts as O, N, C
. Eliminate NClt-specific branches and concepts
. Partition concepts — BFO, Thesaurus, and Words (ongoing)
Import external vocabularies (ongoing)
Refactor annotation properties (ongoing)
e name and format
Refactor object properties (standby)
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Concept Removal and Federation

s

Branch Removed

Initial Federation

Removal after
Refactoring

NCI Thesaurus Entity

GO

Biological Process

Chemotherapy Regimen or
Agent Combination

chEBI

Biochemical Pathway

Experimental Organism
Anatomical Concept

Sequence types and features
ontology

Organism

Experimental Organism Disease

NCBI Taxon

Disease or Disorder

Medical Device Component or
Accessory

Pathway Ontology

Molecular_Abnormality

Medical Product Usage and
Evaluation

Protein Modification

Chemicals and Drugs

Reportable Event

PATO

UML Entity

NCI Thesaurus Disease or
Disorder Branch

Business Rules

BFO

Clinical or Research Facility

Funding

Information and Media

Academic Degree
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Partitioning of BGT Concepts ‘@C“PTL*R

A~ BN
| & weiEdtor | g Lusens Guery Tab | W Propertié | ® nciEetor [ B8 Lucene Guery Tab | I Propertic
4 4
4 »
For Project: @ ’ For Project: @ ;
Class Hierarchy T Class Hierarchy
oWt Thing ok Thing =]
» © common word! > Common Word
» entity v entity
Exernal » @ Conceptusi Entity
Premerged_Concepts ¥ © continuant
Preretirec_Concepts b © dependert_cortinuant
» @ Retired Concept » @ Disease, Disorder or Finding
» @ Thessurus hode ¥ © independert_cortinuant
» @ Anstomic Structure, System, or
» Diagnostic, Therapeutic, and Res|
» @ Drug, Food, Chemical or Biomedi
¥ © material_entty
fiat_okiect part
v O object
> Abnormal Cell
» @ cene
> Gene Praduct
object_sgaregste [
object_boundary
» @ Organism
site
b spatial_region
» O ocourent
External
Premerged_Concepts L
4] D
E -
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Editing Tool Requirements T
) AR

» Shared Data and Distributed Editing
» Reasoning

» GUI for Subject Matter Experts
« search and reporting facilities

« Editing Consistency

* basic content — preferred and alternative terms,
definition

» Complex Operations
* merge, split, retirement
« tied to history tracking

* Rule Enforcement, Edit Checks
» semantic type, no duplicate restrictions

* Support for Workflow, Editing Roles (manager, editor)
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NCIEditTab
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File Ect Projsct OWL Reasoning Cods Iools Window EdtTab  Lucens Explanations  Collsboration  Help
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For Project: &

Class Hierarchy

¥ material_entity =
fiat_ohject_part
objsct

v
>
v

v

Gene Product

Gens

Artigen Gene

Apoptosis Regulation Gef |

Cancer Gene
BCAST Gene
ERCATA Gene
C30r27 Gene
EPSTI Gene
HHCM Gene I
Metastasiz Gene
Metastasis Suppres:
NAG Gene
Susceptibility Resists
TRERF1 Gene

YYYYYYYYYY

Tumir Promoter Incus

Tumor Suppressor

4V

Oncogene
» @ Oncogene, Tran
v Oncogenes, G-P)

Oncogens Tl

4
Lt

| wergcitor | B Lucene Guery Tab | B Properties | @ ietacta(BiomedGT.onl) | # Explanations | NCIWorkiiow |

Retre | ReportWrter | BatchProcessing | Copy | Paronomy Tres | Workfiow

Edft I Spit I PreMerge

Class: Oncogene_TIM

Merge I PreRetire |
F

Preferred Mame: |OHDDgene TIhA

‘ code: B18542

Basic Data | Relations || Froperties

C ¢ &

Terms
Term Name Term Group | Term Source | Seurce Cods | Lang
Oncogene T PT Wl
Guarine nuclsolide regulstary protein TH gens s nel
Rho guarine ruclsolide sxchangs factor 5 gene s nel
Transtoriing immortalized mammary srcogens s nel
v
Definition BT
Value [ Lang

GTP-hinding proteins. The human gene is located at 7g33-635.

Oncogene TIM encodes a predicted 60 KD protein containing a DEL homalogy domain, shared by several signal transducing
regulators of small GTP-binding proteins. Tik is thaugiht to control cytoskeletal organization through regulation of small

avw
Qualifiers

Hame walue
Definition_Review_Date 0sm27 =
def-source nCI
Dafinition_Reviewer_Name  DEFALLT_Review: -

DN
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NCIEditTab — editing definitions and terms

BilBiomedGT Protégé 3.4  (rmi://chapp-q100L.ncinih.gov,
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For Project: @

Class Hierarchy

v
>
v

¥ material_snitty
tiat_obisct_part
ohject

v

Gene Product

Gene

Anrtigen Gene

Apoptosis Regulation Ge{—|

Cancer Gene
BCAST Gene
BRCATA Gene
C30r127 Gene
EPSTI Gene
HHCM Gene |
Metastasis Gene
Metastasis Suppres
NAG Gene
SusceptibiityResists
TRERF1 Gene

YYYYYYYYTYY

Tumor Promoter I
Tumor Suppressor
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Oncogene
» @ Oncogene, Tran
¥ O Oncogenes, G-F

Oncogene Ti

{
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| @ WCiEdtor | B’ Lucens Guery Tab | B Properties | 4P Metadata(BiomsdGT.owl) | @ Explanations | NCIWorkfiow |

Refire | Report\Whiter | Betch Processing | Copy | Partonomy Tree | Workflow

Etit I Spit I Preherge

Class: Oncogene_TIM

WMerae I PreRetire |

E

Prefered Name: [Oncagene T

‘ coce B18542

Basic Dala | Relations || Properties

Terms

F s &

Term Name | Termcroup | TermSource | Sourcecove | Leng

Rho guarine nucleotit

Transforming immertell Fyp ) syy

oncogens Tik PT MC

Guanine nucleatide reg =
it FULL_SYN Annotation Propert:

Term

Guaning nucledtice regulstory protein Ti gene

Defil

Oncogens TIM encode
regulstars of small GTI
GTP-binding proteins

Definition_Reviewer N B

Qualifiers ettt Type Sy .
_ Mame  [Term Source Ccad =]
Deirition_Revisw _Dat ch
ore CHU
def-souree
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NCIEditTab — relations subtab
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For Project: &

Class Hierarchy
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| wergcitor | B Lucene Guery Tab | B Properties | @ ietacta(BiomedGT.onl) | # Explanations | NCIWorkiiow |

Edt | Spit | FreMerse | Merge | PreRetie | Retie | ReporViiter | BatohFrocessing | Copy | PartonomyTres |

Class: Philadelphia_Chromosome_Positive_Chronic_Myelogenous_Leukemia

E

| code: a0t

Preterred Mame: |Ph\\adelphla Chromozome Positive Chronic Myelogenous Leutkemia

Central Nervous System Hen |
Childhond Hematopoietic MNe
Cutanzous Hematopaietic an
Histiocytic and Dendritic Call
Lymphoeytic Neoplasm
Mast Cell Neoplasm

4YvYYYYY

Mysloid Neoplasm
¥ chronic Myeloprolifertiv
Chronic Easinophilic
Chronic Idiopathic M
Chronic Myelogenou
Accelerated Pha |

Blast Phase Chri |
Chilthood Chran

»
v

Chronic Phase
Meringesl Chror
Philadelphia Chr
Philadelphia Chr
Recurrent Chror
Retractory Chro
Splenic Manife:

Chronic Mysloprolite

Chranic Neutrophilic

Essential Thrombocy |

BasicData | Relstions | Froperties |

A
NECESSARY & SUFFICIENT
(Dissase_Has_Cytogenetic_Abnormalty onty 1(3,22)(a3%;411)) and (Diseass_Has_Cytogenetic_Abnormaity only Fhiladelphi
Dissase_May_Have_sssocisted_Dissase some Ansmia
Disease_May_Have_Finding some Fatigue
Disease_May_Have_Finding some Hepatomegaly
Disease_May_Have_Finding some "Weight Loss'

Disease_May_Have_Finding some "hite Biood Cell Court Increased
Miass_biose Fin Ch tinical .

RestrictionsiGroups

¥

I
av

W]

HECESSARY & SUFFICIENT

Parent Class

‘Chronic Myslogenaus Leukemia'
Philacielphia-Postive Myslogenous Leuksmia'
NECESSARY

av

L a

Associations

Property

T I
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NCIEditTab — class expressions, editing
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| @ WCiEdtor | B’ Lucens Guery Tab | B Properties | 4P Metadata(BiomsdGT.owl) | @ Explanations | NCIWorkfiow |

: Edt | Spit | Preerge | Merge | PreRelie | Relie | ReporlWhter | BalchProcessing | Copy | PertonamyTree |
For Project: @ i i B
Class: Relapsed_Chronic_Myelogenous_Leukemia
Class Hierarchy ~ | Preferred Name: [Recurrert Chranic Myelogenous Leukenia || code: Bo243
riral Mervous System Hematopoietic Neaplasm |~| | " Basic Data r’ Relations r’ Properties |
iidhoad Hemetopoietic Neoplasm — 77
aneoLs Hermatopoietic and Lymphoid Cell Neoplasm (2 TS LT T 5 t3
SUFFICIENT | &
stiocytic and Dencriic Cell Neoplasms = [ aor
mphocytic Neoplasm Disoas] » L]
st Cell Neoplasm Diseas| Roles (Simple Restrictions) AT
[veloid Meoplasm Diseas Group Mo, | Restriction -
Chronic Mysloprolierative Disorter g\saasw il Disease_May_Have_Ciytogenetic_Abnormality some 'Philadelphia Chromosone'
iseas L
Chranic Bosinaphile Leukemia | riass |1 Disease_May_Have_Molecular_&hnormality some '(09:22) (341 17 =
Chranic ldiopathic Myelofibrasis -~ 1 i May T [T — 2% Fasion Prots "
isease_May Have Molec nor some usion Protein Expressi
Chranic Myslogenous Leukemia Parent CI ey _Hewe_ & ¥ P Fap %S &
Accelersted Phase Chronic Myelogenous 7] 2 Disease_May_Heve_Molecular_sbnormality some 'p210 Fusion Protein Expressi.. | |v & SUFFICIENT
Blast Phase Chroric Myelogenous Leukem|_ | .:m'"" 2 Disease_May_Have_Molsoular_bbnormality soms (92234113
ecurr
Childhood Chronic Myelogenous Leukemia 3 Disease_IMay_Have NMolecular Abnormality some ‘1922 (g3l 1) NECESSARY
Chranic Phase Chronic Myelogenous Leuks 3 Disease_MMay_Have_Molecular_Abnommality some 'pL90 Fusion Protein Expressi..
Meningeal Chronic Myslogenous Leukemia
» 6 Piladelghia Chromosome Negative Chroni
Philacielphia Chromosome Pasttive Chronic =
" Associati rAlr
Recurrent Chronic Myslogenous Leukemia| | || #5=0¢1a00
Retractary Chronic Myelogenous Leukeni
Splenic Manifestation of Chronic Myslogen
Chronic Myelopraliterative Disease, Unclassifi
Defining
Chronic Meutrophilic Leukemia
Essential Thromaocythenia
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Mew | | Delete | | Review




NCIEditTab — other properties 5
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For Project: &

NCIEcitor | B Lucens Guery Tab | B Properties | @ Metecsia(BiomedGT.onl) | # Explanations | NCIWorkiiow |

: Edt | Spit | FreMerse | Merge | PreRetie | Retie | ReporViiter | BatohFrocessing | Copy | PartonomyTres |

Class: ALVAC-CEA_Vaccine E
Eren e = | Proterre Hame: |ALYAC-CER Vaceine | code: a2t
» O Immunosuppressart |~ |( BasicData || Relations | Froperties
Lenalidomide
) Simple Properties j & [
Nosartine I I ‘
Procodazole - Property value Lang R
Thymaltasin Conospt_Typs N
v Vaccine O PDG_Closed_Trial_Se... 42326
AdRTVP-1-Transduced Prost| | | |51 PDG_Open _Trisl_Sesr... 42325
» @ antineoplastic Vaceine rafs:camment
Altenuated Live irus Vaccing = roffs:label ALYAC-CEA Vaccine
Autalogous Epstein-Barr i I Semartic_Type Immunclogic Factor
Cancer Prevertion vaccine
1 Semartic_Typs Pharmacologic Substance ~
» O Canjugete Vaccine —
DA Vace
> aoEne Complex Properties EV AT
» O Hiv vaccine
Property Walle ‘ Lang
» O Human Papilama Vinss Vacei - -
! 1 ALT_DEFINITION A cancer vaccine containing & canary pox virus (ALVAC) combined with the human
P @ inactivated Vaccine carcinoembryanic antigen (CEA) gene.
Nan-Tumer Cell Derivative e
» O Peptice Vaccine
Folyclonal Vaceine
av
» O Polyvalert vaccine [ -
¥ O Recomsinant Viral Vaccine Aualiiers
b @ 2denovirus Vaceine CEmD Aelde]
v ALVWAC Waccine tef-source MCI-GLOSS
b () ALVACCEA Vaccing = | | [Definiion_Reviewer_Mame  DEFALLT_Rewiew -
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For Project: @

Class Hierarchy (2

NCI Eddtor | B’ Lucens Query Tab | B Properties | 4 Metadsta(BiomedGT.owl) | # Explanations | - NClWorkflow |

) Edt | ot | Preberge | Werge | PreReiie | Retire | Reporirier | BalchProcessing | Copy | Pertonomy Tree |

Existing Concept [d
v ||@ vestiuncochisar Nerver =

@ code: B13169

o rafzlakel Vestibulocochlear Nerve
& 1o subClassOf: Cranial_Herve

@ Concept_Type: O

Offactory Chemoreceptor [«]
» ) Peripheral Nervous System Part
Periphersl Nervous System

> @ Axon @ DEFINITION: <clef-definition=The sighth cranisl nerve composed of the acoustic nerve and the vestisular nerve. The nerve travels fr
Dencitite - @ Display_Mame: Westibulocochlear Merve L
v O nerve @ FULL_SYM: term-name=Cranial Merve Eight=Aer = o= term-source=CTRM<Aerm-source
v @ Cranisl Merve @ FULL_SYN: term-name>Cranial Nerve Eight<ter  Delete p-<derm-sourcesCleterm-source:
Abeucens Nerve @ FULL_SYN: term-name=Cranial Merve Vilkterm-| —— b<term-source>CTRM=Aerm-sources
@ FULL_SYM: <term-name=Cranial Merve Wiksterm | Modify Property (- tertm-source=NCl=Aerm-sources

Accessory Nerve

@ FULL_SYN, =term-name=Eigkth Cranisl Nerve=Ae up==term-source=CTRM=ferm-source=
Cochlear Merve ] | Copy ‘ ’|
Faial Nerve av Paste
Glossopharyngesl Nerve Hew Concept Creste Workilow Task 4
Hypoglossal Merve @ ‘vestiular herve' ol
Oculomater Merve @ code: B12993

@ rdfs:label Vestibulsr Nerve

€ 1oz subClassOf. Cranial_Herve

@ ALT_DEFINITION: <dlef-definition=The vestibular part of the Bth cranial nerve (VESTIBULOCOCHLEAR NERVE). The vestibular nerve
@ Concept_Type: O

@ Display_Mame: Vestioular Nerve

@ FULL_SYI: term-names>Vestibular Nerve (Vill<Aenm-names=termi-groups5"<Aerm-aroup=<term-source=CTRM<Asn-sources

Offactory Nerve
Optic: Nerve

Trigermingl Nerve
Trochlear Nerve

agus Nerve

Westibular Merve @ FULL_SYN; =term-name=Yestibular Nerve (WIlJ<fterm-name==term-group= S <term-group=<term-source=NCl=derm-sources
Westibulocochlear Merve @ FULL_SYIN: <term-name="estioular Nerva=tarm-name=<term-group=Dhlterm-group-<term-source=CTRM<Asrm-source: !
» O Nerve Plexus @ FULL_SYN: sterm-names="estioular Nerve=Aerm-names <lerm-group=PTterm-groups<term-sourcesNCledemm.saurces
» O Periphersl herve @ FULL_SYN: <term-name="estiular Roat of Eighth Cranial Merve=ferm.-n OU=5Y<Aerm-graup=< TRM=
b @ Spinal Herve @ FULL_SYI: term-name>Vestibular Roct of Eighth Cranial Nerve=ferm-n oUp=SY<erm-groups<t NCI=fen
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Offactory Chemareceptor = Basic Data | Relations || Properties
@ Peripheral Nervous System Part =
Peripheral Mervous System et
> Axan HECESSARY & SU|
NEY
Denchite = Anatomic_Structure_ls_Physical_Part_Of some 'vestiular Nerve'
¥ O Merve Anatomic_Structure_ls_Physical_Part_Of some Floor of the Fourth Ventricle®
¥ ) Cranial Nerve Refiring Class 1
Abducens Nerve estbular Herve Anatomic_Structure_ls_Physical_Part_Of some Brain [from ‘Brsin Mucleu
Accessory Nerve m @ code: B12933
Cochlesr Nerve @ rdfs:label Vestibulsr Nerve av
Facisl Nerve @ 1ot subClassOT: Cranisl_Nerve Parent Class ®
Siossopharyneal Nerve @ ALT_DEFIMITION, <slef-definition=The P ——
Hypoglossal Merve 9 Concegt_Type: O HE
@ Disglay_Mame: Vestioular Nerve Birain Hucleus'
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Olfactory Nerve @ FLLL_SYN: <term-name=Yestibular
Optic Nerve @ FULL_SYN; sterm-name=Yestibular
Trigeminal Nerve @ FULL_SYN: term-names>Vestibular
Trochiesr Nerve @ FULL_SYN; sterm-name=Yestibular | &% &
agus Nerve W FULL_SYN. <term-name=Yestiular R || Associations
Vestibular Narve @ Preferred_Name: Westibular Narve Property | Value
Vestibuooochiear Nerve @ Semntic_Type: Body Part, Organ, o
@ UMLS_CUE COD42538
> :EN‘:‘P'E“:S @ Anatomic_Structure_ls_Physical_Parl
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Anatomic Structure, System, or Substance
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Biological Frocess
Common Vord
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Disease, Disorder or Fincing

Drug, Food, Chemical or Biomedical Material
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‘Biochemical Pathweay' = ‘Gene Product! Explanations (2)
‘Binlogical Process' 'Thesaurus Mode' )]

Cytoplastnic _Protein subClass0f Gene Product Has Associated Anatomy sowe

‘Comman iord Gene_Product_Has_Associated_Anatomy demain Gene Product

‘Conceptusl Ertity’

‘Diagnostic of Prognostic Factor'
‘Diagnostic, Therapeutic, and Research
‘Diseass, Disorder or Fincing'

2y Cytoplasmic_Protein subClassof Gene Product Encoded By _Gene some
Gene_Product_Encoded By_Gene domain Gene Product

‘Drug, Food, Chemical or Biomedical Mat
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'NCI Administrative Concept! 1
‘Praperty or Attribute’
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Download site
http://gforge.nci.nih.gov/frs/?group_id=174
Fle Edit View Higtory Bookmarks Tools Help
m C X & | ® [ntpejjgforge.ncinin.gov/rs/group_id=174 P2
[:2] Most visited (¥F ASL Browser *f Google | ] NCICE || NIHEmal 4 mozila.org | | Mozila Builds | Interpreting Services | | LOCAL ASL Browser | | Remote Access »
2l

Protege QA Server BiomedGT OWL File 2008-12-15 10:47
BiomedGT-Fixed- wNS-DefaultAndPrefx.zip 14.77 MB 3i386 .zip

SmallTestingThesaurus 2008-09-23 10:21
NCIThesaurussmall.owl 7.3 MB 60 Any Other

NCI Thesaurus OWL File 080711 2008-07-11 18:27
Thesaurus-ByName-080711.zip 8.54 MB 101386 .zip

NCI Thesaurus sample fragment 2008-03-21 11:30
sample.owl 120 KB 162 Any text

Protege OWL Raw Data File 2008-02-13 15:35
BiomedGT-080129-08.01d-Modified.zip 14.96 MB 80Other  Other
BiomedGT-080904-08.09a- fixedscript.zip 14.72 MB 20ther .zip

PROMPT Files and reproduce defect 2008-02-07 14:59
PROMPT_FILES.zip 7.87 MB 30ther  Other Source File

BGTForwiki 2007-12-05 23:33
BGTForWikiLoad.zip 12.62 MB 6 Any .zip
BGTInitialWikiLoad.owl.z 14.77 MB 199 Any .zip
BiomedGT_LGExport.zip 11.08 MB 3 Any zip
BiomedGT.zip 11.08 MB 6 Any zip

NCIT Subset 060926 w Retired 2006-09-28 13:57
Thesaurus-ByName-060926-Retired.zip 2.34 MB 51 Any .zip

Proiect tatals 22 26 1GR__2071 =
[ Done 4l
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