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PART 2 - HL7: the standard for clinical and genomics data 
exchange

PART 1 - GebbaLab project

PART 3 - Integration of HL7 into the GebbaLab
project: the glue of the architecture

PART 4 – Conclusion
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GebbaLab project
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Data model for genomic data

PATIENT GENOMIC DATA

Data model for clinical data

PATIENT CLINICAL DATA

Genotype-Phenotype 
correlation system

Integrated data model for clinical-genomic data

PATIENT CLINICAL-GENOMIC DATA
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HL7: the standard of clinical and 
genomic data exchange
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The backbone (the core 
classes): Entity, Role, 
Partecipation, Act, 
ActRelationShip and 
RoleLink. Only 6 classes to 
represent any specific entity 
in clinical domains

The RIM: about 60 classes 
derived from the backbone 
classes due to 
specialization. For example, 
from the Role class 
(backbone) has been 
derived the Patient, the 
Employee class and others. 
Each class has its own 
specific attributes
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GeneticLoci

Expression (MAGE-ML)

Sequence (BSML, FASTA, etc.)

SequenceVariation (SNPS data)

GeneticLocus

GeneticReportDocument

CDA

CDA classes for representing clinical data 
associated to a patient

Classes for encapsulating genomic data 
expressed in markup languages

PATIENT GENOMIC DATA

includes

PATIENT CLINICAL DATA

includes

includes
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HL7: the standard of clinical and 
genomic data exchange
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•Providing metadata with the access levels defined 
by labs for clinical and genomic data;

•Managing data requests through metadata 
querying;

•Managing the messaging system for distributing 
requested data among labs.

Data of interest are retrieved by labs 
querying metadata hosted by the 
registry. Each metadata record 
shows the lab which owns 
corresponding data and the access 
level (private o protected)

Component for managing 
clinical-genomic data 
responsible for building HL7 
messages based on CDA and 
ClinicalGenomics models, 
sending them to requesting 
labs and processing received 
messages

Accessible throughout the web portal by system 
administrators, the component allows to manage 
users, groups, access levels and criteria (CRUD)

Registry: component for storing and 
indexing metadata extracted by specific 
procedures when clinical and genomic data 
are submitted to the central repository or a 
local one. The registry contains all metadata 
extracted from both public and private 
clinical-genomic data
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Accessible throughout the 
specialized web portal by 
system administrators, the 
component allows to 
manage users, groups, 
access levels and criteria 
(CRUD) inside the lab

Components for 
managing clinical-
genomic data 
responsible for building 
HL7 messages based 
on CDA and 
ClinicalGenomics
models, sending them 
to requesting labs and 
processing received 
messages

Specialized database 
for diseases of the 
bone and muscle 
apparatus

Specialized web portal 
with specific applications 
built around clinical-
genomic needs of the IOR 
lab

Local registry that enables 
lab’s users to query 
directly the local repository 
and remotely the entire 
repository throughout the 
central registry. Local and 
central registries are 
always synchronized
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Accessible throughout the 
specialized web portal by 
system administrators, the 
component allows to 
manage users, groups, 
access levels and criteria 
(CRUD) inside the lab

Components for 
managing clinical-
genomic data 
responsible for building 
HL7 messages based 
on CDA and 
ClinicalGenomics
models, sending them 
to requesting labs and 
processing received 
messages

Specialized database 
for expression data 
from microarray 
experiments Specialized web portal 

with specific applications 
built around genomic 
(microarray experiments) 
needs of the DAMA lab

Local registry that enables 
lab’s users to query 
directly the local repository 
and remotely the entire 
repository throughout the 
central registry. Local and 
central registries are 
always synchronized
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The glue of the architecture are HL7 v3 connectors

HL7 v3 connectors are responsible for:
• Reading and writing raw data from and to specific DBs;
• Mapping raw data to CDA and ClinicalGenomics HL7 v3 

entities;
• Building HL7 v3 messages;
• Enveloping HL7 v3 messages, i.e. SOAP messages;
• Sending and receiving HL7 v3 messages to and

from specialized web services responsible for processing 
data.
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Reading from the proprietary repository or filesystem of the lab
that is requested to share its clinical and/or genomic data

Marshalling data to build in memory Java objects

Serializing in memory Java object to build
HL7 v3 messages using the XML format

Sending HL7 v3 messages to another specific component 
responsible for managing message queuing
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Receiving HL7 v3 messages from another specific component 
responsible for managing message queuing

Deserialising HL7 v3 messages to build in memory Java object

Unmarshalling in memory Java objects to build data

Writing data to the proprietary repository or filesystem of the lab
that has requested to share clinical and/or genomic data
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