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TMA-OM(Tissue Microarray Object Model)a—}
FL 3A AR ¥

ek

Mg odf gms F F

Tissue microarray (TMA) is an array-based technology allowing the examination of hundreds of tissue
samples on a single slide. To handle, exchange, and disseminate TMA data, we need standard representations
of the methods used, of the data generated, and of the clinical and histopathological information related
to TMA data analysis. This study aims to create a comprehensive data model with flexibility that supports
diverse experimental designs and with expressivity and extensibility that enables an adequate and
comprehensive description of new clinical and histopathological data elements.

We designed a Tissue Microarray Object Model (TMA-OM). Both the Array Information and the
Experimental Procedure models are created by referring to Microarray Gene Expression Object Model,
Minimum Information Specification For In Situ Hybridization and Immunohistochemistry Experiments
(MISFISHIE), and the TMA Data Exchange Specifications (TMA DES). The Clinical and Histopathological
Information model is created by using CAP Cancer Protocols and National Cancer Institute Common Data
Elements (NCI CDEs). MGED Ontblogy, UMLS and the terms extracted from CAP Cancer Protocols and
NCI CDEs are used to create a controlled vocabulary for unambiguous annotation.

We implemented a web-based application for TMA-OM, supporting data export in XML format
conforming to the TMA DES or the DTD derived from TMA-OM. TMA-OM provides a comprehensive
data model for storage, analysis and exchange of TMA data and facilitates model-level integration of other
biological models.

Availability: XperantoTMA is available at http://xperanto.snubi.org/TMA/.

Keywords: tissue microarray, data model, data exchange, XML, object model, DNA microarray
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MGED (Microarray Gene Expression Data) Group

MIAME: what to store (data specification)
MAGE-OM: how to store {object model)
MAGE-ML: how to communicate (XML representation)

i cannot integrate .

K arrayCGH : partly be represented ¥ extend/adjust MAGE-OM
«TMA: not at all = develop TMA-OM(CDE and ontology)
« Histopathology: none < CAP Cancer Protocol, CTEP

« Clinical information: none < NCI CDE, HL.-7 CDA

« Data exchange 2 XML-based middleware

+ Data management < Web-based database

« Data analysis modules - Web-based analysis modules

« High-level combined analysis result - develop integrated system

Introduction

» Tissue microarray (TMA)
~ An array-based technology (Kononnen et &/, 1998)
~ Analysis of molecular alterations in hundreds of tissues on a
single slide in parallel
- Used for identifying molecutar marker in cancer research

~ High-throughput validation tool of marker genes from a DNA
microarray analysis

Integration of DNA microarray and high-density TMA is emerging as
powerful approach to molecular profiling of human cancer,
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o Tissue microarray (TMA)
~ An array-based technology (Kononnen et 4/, 1998)
— Analysis of molecular alterations in hundreds of tissues on a
single slide in paraliet
- Used for identifying molecular marker in cancer research
- High-throughput validation tool of marker genes from a DNA
microarray analysis

Integration of DNA microarray and high-density TMA is emerging as
powerful approach to molecuiar profiling of human cancer,
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Data Modet MAGE-OM PSi-OM Not available
XML format for Data MAGLE-ML PS{-ML TMA Data Exchange
Exchange Specification
Implementation ArrayExpress and PI:DRo Manley et al.(2001) and
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— Annotation of a TMA feature contains properties of each tissue sample -
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. M:croarray Gene Expressnon Ob)ect Mode! (MAGE OM)
- Standards to represents microarray gene expression data
- Applicable to a broader set of array style experiments
~ Standardization of annotation - controlled vocabulary in MGED ontology

*Minimum Information Specification For In Situ Hybridization and
Immunohistochemistry Experiments (MISFISHIE)

—a Data Standard of IHC and /n situ Data

—developed in a MISFISHIE Working Group within the MGED Society

*TMA Common Data Elements (TMA CDEs)
~XML. tag used for TMA Data Exchange Specification (Berman et
al., 2003)
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Material
For Clinical and Hlstopathologlcal Informatmn
| Model
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Method
Object Modeling: An Example . .

Example : Histopathological Information Modeling
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| T Tissue MlcroArray Object Model (TMA-OM)
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* TMA-OM is a data model to represent tissue microarray data and related
information such as clinical and histopathological information.

« 17 packages, 111 classes
- Array Information Mode
- Experimental Procedure
— Clinical and Histopatholt

« Implementation
~ Web-based relational de
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Implementation N Peranto-THA
- Xperanto-TMA: Block and Array submission Usage of Controlled Vocabulary
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Implementation : . Discussion
| Xperanto-TMA: Data Export - ... ... | Integration with other biological data model :
- BT i « Integration with DNA microarray and arrayCGH data using
J— yoed ) MAGE-OM
ol ’ — Reporter classes in TMA-OM and MAGE-OM equally represent reporters
to identify a specific molecule such as a gene
- Specimen class in TMA-OM corresponds to the BioSource class in MAGE-
oM
* with proteomics and metabolomics data using
— PEDRo or PSI-OM which are object model for proteomics data
- Functional Genomics Experiment Object Model (FGE-OM, Jones et al.,
2004) or data model for Systems Biology {SysBio-OM, Xirasagar et at.,
2004) which are data model extended from MAGE-OM
43 SNUBI - ,a swusr
A z-llw — ——— — Py [ L/ sr-;:'//mmuﬁm

* TMA-OM allows

+ - Represent TMA date with standardized term
- Add diinical information and pathological information on new tissue
— Add expression profife and annotation of target molecule (protein and gene)
with TMA data

* TMA-OM is helpful to integrate with other data model such as
MAGE-OM (gene expression profile) and PEDRo (proteomics data).

* TMA-OM provides a comprehensive data model for storage, analysis
and exchange of TMA data and facilitates model-level integration
and analysis of other biological models like MAGE-OM.
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