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Provenance of archived samples



Histology 

IHC 

Flow cytometry Cytogenetics 

PCR 

DNA sequencing 

Integrated report synthesizes primary data and results from various assays 
into a single, concise, integrated report that provides comprehensible, 

clinically-actionable information

Tissue allocation



Formalin-fixed, paraffin-embedded (FFPE) 
tissue “blocks”



Formalin-fixed, paraffin-embedded (FFPE) 
tissue “blocks”



Archived tissue blocks



Uses of human tissue samples

• Tissue morphology
• Protein
• DNA
• RNA



Morphology is still the most important 
consideration in routine pathological diagnosis



Immunohistochemistry (IHC)

Alex Klimowicz



Immunohistochemistry (IHC)



Immunohistology at KGH



KGH Histo Lab



Optimizing and validating IHC

• Identify control tissues or cell lines
• Incorporate control tissues into a small TMA
• Choose an antibody
• Optimize antigen retrieval and IHC protocol
• Validate the optimized IHC assay



Diagnostic histopathology workflow

Archived and potentially available for retrieval



Tissue microarrays

Nature Clinical Practice Oncology (2004) 1, 104-111



TMA facilitates hundreds
of samples to be analysed 
at one time

Tissue Microarray



Steps in TMA construction

1. Retrieve all histology slides
2. Pathologist reviews slides in order to:

– Confirm diagnosis and determine sample size
– Choose best block
– Circle representative area for subsequent tissue harvest

3. Retrieve paraffin blocks corresponding to marked slides
4. Transfer circle from slide to block
5. Harvest tissue cores and transfer to recipient block



Small sample



Necrotic sample



Intra-sample heterogeneity



Lee Boudreau in the TTDR/QLMP



TMA Grand Master





Scoring of ER staining by pathologist 
versus AQUA®

Nature Medicine 8:1323, 2002



Immunofluorescence histology

Alex Klimowicz



Fluorescence is quantitative and amenable 
to multiplexing



BMI1 in Hyperplastic Tonsil
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BMI1 in Follicular Lymphoma TMA

CD20  BMI1 DAPI



BMI1 in Follicular Lymphoma



FISH





Uses of human tissue samples

• Tissue morphology
• Protein
• DNA
• RNA



QLMP / TTDR

• Slide or block retrieval
• Conventional histology
• TMA construction, sectioning and staining
• Optimization of IHC or IF (KGH or investigator’s Abs)
• Digital slide scanning
• Web hosting / web-based annotation
• Image analysis with AQUA® or HALO®

• Electron microscopy
• NanoString for gene expression profiling
• RNA/DNA extraction and QA for sequencing or other applications





BFFs…

• Clinician
• Pathologist
• Basic scientist
• Biostatistician
• Bioinformatician
• Technician





What is a biorepository or biobank?

“a large collection of biological or tissue samples 
amassed for research purposes”
- population based, disease specific, site specific
- real or virtual
- availability of material communicated through CCTG website

A powerful tool in research and over the last two decades
has provided support for genomics and personalised  or 
precision medicine

If you collect specimens 
for research purposes,
you are a biobank



A biorepository associated with cancer 
clinical trials is a composite of…

• Tumour: collected in the context of a clinical trial
• Tissue: whole blood, plasma, serum, urine, bone 

marrow, circulating tumour cells, cfDNA (liquid biopsy)
• Derivatives: DNA, RNA, Tissue Microarrays, proteins
• Data: well described and validated clinical data 

including demographic information, patient and 
disease characteristics, therapy, outcome measures, 
adverse event profiles, quality of life
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Tumour Tissue Data Repository (TTDR) of the 
CCTG

A national resource of clinical trial associated tissue on more 
than 120 trials providing material to the research community 
to better understand the biology of cancer and to impact 
ongoing and future patient care

• Tumour tissue  > 18,500 patients
• Plasma >8,500 patients
• Serum >13,500 patients
• ~ 300,000 individual samples banked and matched with quality 

clinical data

Housed within the Queen’s Laboratory for Molecular 
Pathology (QLMP) in the Department of Pathology and 
Molecular Medicine



www.ctg.queensu.ca



Required Operational Practices for a Tissue 
Bank   ... ROPs

• Governance
• Ethics approval
• Privacy, Facility design and Security
• Informed consent
• Access and Release processes
• Quality management system and process improvement
• Education and Training
• Biospecimen storage and retrieval
• Equipment
• Safety
• Disaster Plan



MA.32 Kit Assembly Instructions 
 
 
 
In a biohazard bag 
  

• Lab Guard* Reclosable Biohazard Bag (Cat. No. 56766-370, 6 x 9 inch)  
 
Place the following components: 
 

1) 1 Lavender top tube (K2 EDTA 10.8 mg, Cat. No. BD367863, 6.0 mL) 
2) 2 Red top tubes (Serum, Cat. No. BD367815, 6.0 mL) 
3) 3 Light Green top tubes (PST Gel and Lithium Heparin, 83 Units, Cat. No.BD 367962, 4.5 mL) 
4) 4 disposable transfer pipettes (Cat. No. VWR 414004-002, 5 mL sterile) 
5) 14 Cryogenic vials (Cat. No. 82050-206, 2.0 mL, sterile)  

 
 

               
  
 

• Collection tubes best suited for planned correlative studies and future research

• Collection volumes correspond to those described in patient informed consent form

• Components for fluid collection, labeling, processing and storage are usually supplied

Collection Kits and Laboratory manuals



CCTG TTDR Facility

• Collection of Fluids (frozen)
• T
Serum, Plasma, DNA, RNA, Whole 

Blood, Urine
Thousand 

• Blocks/Slides
Construction of Tissue Micro Arrays 

• “The freezer farm”
• All samples carefully received, catalogued, 

assigned a unique tumour bank ID number, stored 
and inventory tracked. 



Process for Access to Samples for 
Correlative Studies

• Appropriate research hypothesis, study 
design and statistical consideration

• Proven investigator experience with 
validated methodology

• Budget for sample preparation, shipping 
and funding for research

• Ethics approval at research institution
• Statistical analyses to be conducted by 

the CTG statistical centre
• Investigator Agreement to be signed 

before the release of tissue



Publication Standards for Biomarker Studies

• REMARK, JNCI, August 2005 
“Reporting Recommendations for Tumour
Marker Prognostic Studies”

• REMARK BJC and PLoS Medicine, 2012

• Use of Archived Specimens for Prognostic 
and Predictive Markers, JNCI, November 
2009
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What is the value of the Tumour/Tissue 
Bank?

• Molecular genetic information on tumours is a critical 
component of basic, applied, and drug development 
research

• Access to this tissue permits the assessment of prognostic 
factors, predictive factors to therapeutic agents and 
treatment regimens

• Facilitates the understanding of the basic biological and 
genetic mechanisms of cancer. 

• Crucial in the development of "targeted" and specific 
therapy. This information is vastly enriched, more valuable, 
and powerful when associated with a clinical trials 
database. 
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