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Domain Analysis
on
Clinical Genome Informatics
(Clinical Genomics)

Nakaya, J., 2007, Clinical Genome Informatics (CGl) and
Its Social Information Infrastructure, 1JCSNS, 7(1), 55-59

Shigetaka Asano, Jun Nakaya: Symposium on
Genome Medical Informatics, Key Note, 2004
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|SO Outline

TC 215/CAG 1 Executive council onization and ISO IS

 a network of the national standards
Institutes of 156 countries

operations
The convener can be reached t
TC 215/WG 1 Data structure

The convener can be reache ' e 2 non-governmental organization
TC 215/WG 2 Data interch ! . . -
e e many of its member Institutes are

B e part of the governmental structure
- of their countries

TC 215

Health informatics

Secretariat: ANSI

Secretary: Ms. Audrey Dickerson

Chair: Dr. Yun Sik Kwak (Korea) until end 2009

- .. Scope: Standardization in the field of information for health, and
Health Information and Communications Technology (ICT) to
achieve compatibility and interoperability between independent
’ s%/stems. Also, to ensure compatibility of data for comparative

S

atistical purposes (e.g. classifications), and to reduce
- duplication of effort and redundancies.
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Genomic Sequence Variation Markup Language

(GSVML)
ISO/#25720
Passed DIS ballot

US, UK, Canada, Korea, Italy, Israel, Australia, Japan
Led by Jun Nakaya

Nakaya, J., Hiroi, K., Yang, W., Ido, K., Kimura, M. (2006) "Genomic Sequence Variation Markup Language
(GSVML) for Global Interoperability of Clinical Genomics Data(Best Paper Award)". Asia Pacific Association for
Medical Informatics 2006 Proceedings. A01. 1-8.
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Outlined Structure of GSVML

Nakaya, J., Hiroi, K., Yang, W., Ido, K., Kimura, M. (2006) (Best Paper Award) APAMI2006 AO1: 1-8.

The GSVML has hierarchical structure.
The entry point of GSVML is genomic sequence variation.

epidemiology

/
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FPhenotype / Analysis
L \ Clinical hn?;zyignte
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Annotation SO
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GSVML . : annotation
Indirect Annotation [ =+ (root) f==1] Direct Anmotation Miscellanenus
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Clerclitio r/———— o L a = Whole N
— S EqUECE
Wariation . ; ;
Persomal Type sotmatic mmtation R eference
Infortmation / I

o ] 5 0 I - . 0 I. 1 0
The GSVML has 3 Data criteria as variation data, direct annotation, and indirect annotation. _ -~

These crlterla have the internal relations mainly based on the statitics.
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HL7 Genotype Information Model (Ballot 10)

HL7 Clinical Genomics SIG Genatyp \\\ o Al Gorvatio 2o srecrt T pocs o DD 5 e il
Document: Genotype Shared Model Description \\ significant portions. e raw genomic data embedded in the encapsulating
Subject: Genomic Data  Rev: POCG_DM000021 Date: March 8, 2005 \\\\ :fﬁ;jmmﬂmﬁ;&mgmm M)lv the HLT specialized casses
Facilitator:  Amnon Shabe (Shvo), IBM Research in Haifa, shabo@il.ibm.com . .

. I : \ S R

. differant locus, and still e ] .
has significant nterretation
. with the source allele. For [The .
. oo in oasos of aspacts ofa spct )
muti-lleic phenotype o 5
. ranslocated duplicates .
e ion o
* A related gene that is on a .
. ) differant locus, and sil .
. has significant intesrelation
& with the source gane (simitar .

. o the recursive assoation .
of an IndividualAllete).

* polypeptde

B ote: .
This is a computed outcome, i 2., Note:
. he lab does not measure the aclual Code: CLASSIFICATION, etc
. g protein, but secondary processes For exampe, i code = .
Coda: COPY_NUMEER, ZYGOSITY, DOMINANCY, GENE_FAMI opulate this class with the CLASSIFICATION, then the valus
. etc. For axample, if code = COPY_NUMBER, then the valug is of ransiational pratein. is of type GV and is holding either |«
ltype INT and is holding the: no. of copies of this gene o allle [KNOWN or NOVEL.

0. polypeplide N SEQUENCES & PRg

. individual Allele’ doesn't refer necessarily
0. expression 0.3 known variant of the gene, ralher it refers (o the
. ized data regarding hat might well
L oo contain pe i

components
Y 01 saquence

o

Evoreseion pofls s &\\\\\\\\\\\

. 10 both gene and prtein 0.1 locusAssociatedObservation
expression lavels.

Poa e s e s e e ow s e Jaticn of an 0..* sequenceVariation
N

rived from \ .
* [Note: equence deived .
« [The code attibute indicates in PENA sequence. .
|what molecule the variation oogurs, .
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R e
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. | Note: N
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"|POSITION GENOME. LENGTH, REFERENCE, REGION, etz

+[The value attribute is populated besert on the selected code:

Jand ks data typa s then selup accordingly during insiance
creation. Here are a few examples:

o Feode = TYPE, then the vaue is of type CV and holds one of the SEQUENCE VARIATIONS
lfollowing: SNP. INSERTION, DELETICN, efc

Note:
[The presence of this
cia e

An e;[sma\ obsarvation is a valid Observation
instance exising in any other HL7-compian:
i code = POSITION, then valu is-o typa INT and holés 0. sequerceVariationFroperty artifact, e.9. a document o a message.

ihe actual numeric value representing the varialion position
»[alang the gene.

*|if code = LENGTH, then value is of type INT and holds Note:

|ihe actual numeric value representing the variaion length. | fewERppl) | Iemme=® Ny
presening 9 Thase diseases are not the aclual

phenotype for the patient, rather they

*|if code = POSITION.GENE, then value is of CVand is one ! ‘
e e the known risks of s mutstion.

of the following codes:

: :TRON‘ »ETT_EJTFLFRAOA{OTER elc, 0.* ranslocation le‘ m
1 This model packed the DNA sequence variation data, gene expression data, and the clinical phenotype in the
I relatively plain informational model.
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Interface Model between HL7 Genotype Information Model and GSVML

Hiroi, K., Ido, K., Yang, W., Nakaya, J. (2006), J Biomed Inform. 2006 Dec 24; [Epub ahead of print]

Clinical .
Observations e
Phenotype ~ e e
1 —
Clinical %]
< AssociatedGene
2% d
......... ——
...... g
eptide
..... n it 5 L
Wariation
Attribute ot +
Infortration = 0
ot K R .
D .
M :“Iud.!rectAnnam-a y et K
M J
3 > °
o K
s
» vy ¥
R o

ype Model

All Rights to Jun Nakaya



GSVML contents In total HL7 contents

Already have in HL7GM

Already have in other HL7 Model

Partially have in HL7

Not have in HL7

GSVML Contents

Variation Data

Variation Type

Source Location

Variation Attribute Information

Variation DB reference

Direct Annotation

Somatic Mutation

Whole Genome Seq reference

Variation annotation Miscellaneous

Epidemiology 4

Homozygote detect

\

HL7 Contents

Administrative Management Domains

Account and Billing

Claims & Reimbursement

Patient Administration

Personal Management

Scheduling

-

Common
Domains

)

Health and Cliniel 'ﬁa@gmﬁeﬂt Dorffains

_)leoﬂ' Bank

/&rg’ Pﬁoﬂsy

7 s~ 1
Clinical Dogefhent Mhigcma

Experimental Analysis <\

Indirect Annotation

o2

Personal Information

Clinical Obseryatich-

Phenotype

Orgic€Annotation )
2

-

Disease

g

’Environment Condition

\

\

N\ X

/%'%

Clinical Genomics
Genotype Model

Family History Model

Labonyo’rv
lebor

ry Mogdet” “
;

P

Medical Records

Medication

Mﬁmacy

Public Health Reporting

Regulated Studies

Specimen Domain

Therapeutic Devices

Al
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CEN en13606 Two Level Methodology

Domain Runtime System '[I')echrlmlcal ,
Knowledge | | evelopmen
Environment : : Environment
4= ; @ ! @
ain . o l .
Domain Specialists : Users : Developers
! |
l i GUI APP implemented l
Knowledge in small
! > | System | * Reference
: ; Model
: Information 1 : i
' — 1

This is two level methodolgy of en13606.

This two level methodology separates knowledge and information model in developmental phase.

N

All Rights to Jun Nakaya

/L Store

| DCIIEIN |




Already have in HL7GM

Already have in other HL7 Model

Partially have in HL7

Not have in HL7

—

GSVML Contents \

Variation Data

Variation Type

Source Location

Variation Attribute Information

Variation DB reference

Direct Annotation

Somatic Mutation Whole Genome Seq reference

Variation annotation Miscellaneous || Epidemiology

Homozygote detect

Experimental Analysis

Indirect Annotation

Personal Information

Clinical Observation

Phenotype

Omics Annotation

B

Disease

Environment Condition

—

en13606 Contents

Partb

Communication Protocol

Part 5 can include all of GSVML contents.

OR

Mapping GSVML contents to Part1-4.
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Genomic Sequence Variation Markup Language(GSVML) (1SO/#25720)
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SNOMED Clinical Terms (SNOMED CT)

It is coordinated good.
|

|7<H§~ Clinical Health Care teminology & infrastructure : BEER. IR SR BEIE ST
2 I

FEDERMEHRTOC Y +TIRA
o ZEENPFIT (Simplified Conceptual Architecture) 7OV TEIREENHSAEEA
« KENHII (National Health Information Infrastructure) 7Oz 7 CER#EEANLMAEE A

NS UNT =T TRy AR YT TR
It IS expenswe detailed, and compllcated

Atomic Core (%%E’JE*E%AELL) (FN:E]- Lk

S RERD IR RS AR
o = %8

e i BAQERAREADEVELHS
b ) ol iYil

O ZSICPUN TULPUN WL ¥ RS B

We need more simplified but enough clinical ontology.
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- Logical Basis —

Ontological Architecture
based on
Evidence Based Logical Atomism

FREBICEVLTREMNFREM GRENRF) ZEREL.
T DIEFEMEZ A THHET S

Jun Nakaya, Tetsuo Shimizu: Knowledge Architecture based on
Evidence Based Logical Atomism for Translational Research,
International Journal of Computer Science and Network Security,
vol. 6-2, ISSN:1738-7906, 175-179, 2006

Russel, B,. “Philosophy of Logical atomism. Monist,” vol. 28,
495-527, 1918
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Disease Terminolology and Classification

Nakaya, J., Sasaki, K., and Tanaka, H. (2006) Condensed Cross Clinical Knowledge, Computer Science, IJCSNS. 6 (7A). 6-11.

Condensed Cross
Disease Classificatio Clinical Ontology Disease Terminolog
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GSVML

Comparison Table

SNOMED-CT

Clinical annotation

Finding (Clinical Findings), Disease (Clinical Findings)

Disease

Disease (Clinical Findings)

Disease Description

Disease (Clinical Findings)

Name

Disease (Clinical Findings)

Synonym

Disease (Clinical Findings)

Definition Concept

Finding (Clinical Findings)

Classification

Finding (Clinical Findings), Staging and scales

Etiology

Etiology Description Finding (Clinical Findings), Body structure, Organism,
Substance, Pharmaceutical / biologic product,
Context-dependant categories

Etiology Condition Environments and geographical locations, Social context,

Context-dependant categories, Staging and scales

GSVML (LA7 —*T9Fv—)TIL. [FHRD 5 fi# . ®Eb. KA AT EE
— SNOMED-CTAMDZEE, IVvEV I HLEBRMNE S
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CEN Model for Surgical Ontology

The CEN model includes the notion of a surgical procedure which is distinct from the individual deeds which it
comprises. In CEN, a Surgical Deed is a part of a the definition of a Surgical Procedure, and all Surgical Procedures
must have one or more Surgical Deeds in their definition.

Extent
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Surgical Deed

N4
N~ hasDirectObject _ —haSMQilJ-e-CI—@{ Human
Pathology DO J surgical Anatomy
Procedure _hﬁ.iLndJLeQQbJELL%
4@~— Side
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Surgical Protocol Attachement

for
Robot Asisted Surgery

"An intelligent data format for robot-assisted surgery: Challenges and solutions in software
control.”, Jun Nakaya, Stanford University, Apr. 19 2007

Surgical Procedure
e IS

Sub Surgical Procedure

Surgical Procedure Next

Logical Atomic Sub Surgical Procedure

radiation th.n.arapyr

Surgical Deed

Sub Surgical Deed
ol ™

Logical Atomic Surgical Deed

| — S o
a= (Cooperative Surgical Deed

Machine Function
Left Hand Delicate Grip
Motor A0.2 N
Servo Actuator B Gate 0.3)

[ Modified Machine Protocol |

_ ]
(Machine Procedure = | Machine Procedure =—p
A

[! Sub Machine Procedure ]].]

-

[

Logical Atomic Sub Machine Procedure ] ]_]

Next

[Mechanical Deed LJ% Cooperative Mechanical Deed ’J

=2
[ Zub Mechantcal Deed UJ
P

[ Logical Atomic Mechanical Deed _

Surgical Ontology based on Logical Atomism
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