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Outline
Å Part I: Clinical side
ÅPROOF Centre Biomarker Programs

ÅSample and data handling, workflows, QC/QA

ÅStatistical analysis

ÅPre-qualification, qualification, validation

Å Part II: Informatics side Ṹconnecting the dots
Å Tracking Chronic Kidney disease: process management 

ÅSecure search of clinical information

ÅExploring experimental correlation networks and enriching 
with public knowledge

ÅCreating and applying combinatorial biomarker profiles

ÅDecision support for organ failure risk assessment

Å Summary
ÅWhere are we now, where do we go next?
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PROOF Centre Mission
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Epigenetics
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Ubiquitin

Genetics / 
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Genomics / 
Transcriptomics
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PROOF Centre Focus on ẁ-OmicsẂ

Integration of genomics and proteomics is important 

due to different biomarker ẁcompartmentsẂ
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PROOF Centre Biomarker Programs
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Current Diagnostic Approaches for 

Heart and Kidney Transplantation

Tissue biopsies remain the gold 
standard for diagnosis of acute rejection

HIGHLY INVASIVE

UNCOMFORTABLE 
AND FEAR-EVOKING

DIAGNOSTIC ONLY, 
NOT PROGNOSTIC

PRONE TO SAMPLING 
ERROR

SUBJECT TO 
INTERPRETATIVE 

VARIABILITY

EXPENSIVENOT TIMELY
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Need for Improved Diagnostics
The Driver of Biomarkers in Transplantation

Å Identify effective, minimally invasive, and 
widely applicable markers thatẋ
Å diagnose acute and chronic rejection

Å predict rejection or immune accommodation of solid 
organ transplants

Å forecast the response to therapies that individual 
transplant recipients receive

Å Discover plausible new targets for drug 
discovery

7



Lecture at ADAPT 2010, Arlington, VA, Sept.15, 2010

BiT Biomarker Discovery Strategy
ẁOmicsẂ Tools and Approaches
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BiT Analysis Strategy

Differential Expression with 
Accommodation of Batch Effect
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List (False Discovery Rate)
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Genomics 
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E.g., Diagnostic Genomics Panel for 

Acute Renal Rejection

Final panel 

likely to be 

combinatorial, 

i.e., genomics 

+ proteomics 

+ clinical features

Transplantation. 2009, Oct 15:942-51.
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Biomarkers in Transplantation
Moving from development to clinic

1

1

2011

In vitro 
diagnostic 
regulatory 

submissions

2009

External qualification of genomic and proteomic blood-
based biomarkers for heart and kidney rejection

International Biomarker Trial (BiT2) - 350 kidney transplant 

patients and 150 heart transplant patients

Funded by PROOF Centre of Excellence, 
Genome British Columbia, Astellas, St. 
tŀǳƭΩǎ IƻǎǇƛǘŀƭ CƻǳƴŘŀǘƛƻƴΣ ¦./Σ ./ 
Transplant

Biomarker Panel Refinement ςimproved AUCs to >0.90 for 

acute kidney and heart rejection 

Assay Development
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Part II: Informatics side

ÅConnecting the dots ẋ
ÅTackling end-stage kidney diseases: manage and 

synchronize tasks

ÅSecure search of patient and clinical information

ÅExploring experimental correlation networks and enriching 

with public knowledge: does it make sense mechanistic-

biologically?

ÅCreating and applying combinatorial biomarker profiles: 

decision support to assess risk of pre-symptomatic organ 

failure
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Workflow End-Stage Kidney Failure

Manage and 

synchronize tasks
From sample processing 

to analysis and reporting

Web-based workflow

management
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Secure Patient Search

Secure Patient Search
ÅTrack Immunosuppressant

treatments at various times 

after organ transplantation

Compliant web-based query
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Applied Semantic Knowledgebase (ASK)                
for predictive biology

Test hypotheses, qualify & validate model 

Capture combinatorial marker patterns in ṽSPARQL ArraysṾ

Create semantic networks to visualize and explore 
biomarkers

Unify & analyze  data

Biomarkers: From Data to Knowledge
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Combinatorial Marker 

Network
ÅExplore significantly affected 

genes and proteins for a 

control patient
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Create Profiles visually 
ÅSet ranges for each marker

and refine hypothesis and

model iteratively 
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ASK step1

PhysicianṾs view 
ÅLogon the web and select

the knowledge arrays for 

Organ Failure


