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Provenance of archived samples




Tissue allocation
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Integrated report synthesizes primary data and results from various assays
into a single, concise, integrated report that provides comprehensible,
clinically-actionable information




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

Macroscopic examination
and “blocking™

Embedding in paraffin Histological sectioning Staining and coverslipping



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




Archived tissue blocks




Uses of human tissue samples

e Tissue morphology
* Protein

« DNA

« RNA



iagnosis

o
-
(qo]
._n.
Od
pl
(q o]
£ O
(@))
2 O
o
&
L
._mp
—_— O
_—
t-l
n 5
0 O
|
2 .S
O -
o O
i e’
O @
S O
S T

consi

L

q
1
W

e
L}
S
<
s

3285 lﬁf..cidriiﬁlmu. c....u“&”.'&l aveag

g - L4 2 - ® e e 1
g A POl P S AR R LT !
ool e - - ege "o oG . % e Ry T
5 5% S ere oo & B e L
XTI AL LTS o@.w.ar oy BV O

200308 g inet 2 . @ &, ST !
PRt I b L p e lten
-...,Oa’lﬂ}“c..-_.fhcﬂ Y 'y ’"% ..ﬂ.,a_c n-" "y o
R L RN S
-Qoo o it [ e 2 h@gﬂ&
.t.“* w.rﬁ'm w%o@w rey A 5 X2 W.&.u.ﬂ
ol Ky SEaaloe
] j ; g Kooy F.

LI o = @ .,, d
Sos, Fio%r ol A MY S m.l@.o
veotton s Res Sonchigdlifeg
-.A&W’ - . a2 Y ’A&@ﬁ O % L]
Vg O o 2% L ,ﬂ,.im
“ fw“& - { 3 . o A

e - 1 | -
W Ee 27, I
las ;75 ,
‘.&..ﬂ, s
.—.oﬂ o
LY
®
.wc.l. ) >
LA X8
v..m.'!....."“.

_w.ﬁlo
e 2
v&b TQQ . ©
Doy %%, 4 0. e o R aE o9 %

& W8T ATl B S @y
© Idnﬁ.“h- "ﬁ,_..r 3 .I“‘..Ulyw.ﬂfhﬂl°\u“ L.r:nr. m-.»d'. mh“’.r,-m_



Immunohistochemistry (IHC)

Alex Klimowicz



Immunohistochemistry (IHC)
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Immunohistology at KGH
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Optimizing and validating IHC

|dentify 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
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Archived and potentially available for retrieval



Tissue microarrays

Routine histologic
paraffin block

TMA sectioning
and processing

5 um section

Tissue microarray

Tissue core Construction of

tissue microarray

Assessment
of expression

—_—=

Survival

Statistical analysis of biomarker

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



TMA facilitates hundreds i
of samples to be analysed
at one time



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




_ee Boudreau in the TTDR/QLMP




TMA Grand Master




Digital Slide Scanning

High-resolution digital slide scanning and web hosting for bright-field or multi-channel
immunofluorescence microscopic images with Leica Aperio slide scanners.

1

Users around the world

J U 0 J U

Slide Scanner

- High Speed
Data Transfer

-Large Storage Space

-Image Management Database
-Web Server

-Image Analysis Software
-TMA Software

-RAID system

-Backup

-Security



Scoring of ER staining by pathologist
versus AQUA®

Pathologist-based score - Array 2
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Nature Medicine 8:1323, 2002



Immunofluorescence histology

Alex Klimowicz



Fluorescence Is quantitative and amenable
to multiplexing
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BMI1 in Hyperplastic Tonsil
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BMI1 in Follicular Lymphoma TMA

CD20



BMI1 in Follicular Lymphoma
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NanoString

Reporter Tag
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Uses of human tissue samples

e 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

NanosString for gene expression profiling

RNA/DNA extraction and QA for sequencing or other applications



Queen's Laboratory for Molecular Pathology

UNIVERSITY

About Us
Microarray & WELOOME
RNA/DNA Welcome
Queen's Laboratory for Molecular Pathology
Tissue
; Welcome to the Queen's Laboratory for Molecular Pathology (GILWMP)
Microarray website. The Laboratory is part of the Depardment of Pathalogy and
Molecular Medicine |ocated in Queen's University.
IHC & FISH The QLMP seeksto;
13 Provide rapid and econormic advanced pathology services to
EI_ECtrO“ researchers, students, clinicians, and private sector groups.
Mlcroscopy 2) Promote productive interactions between scientists,
clinicians, pathologists and others by supporing research projects
Histology of cornmon interast

Slide Scanning

Expertise and Dedication

Tissue Microarray
The GLMP employs TMA

Plastination

technology and has created
blocks with over 300 cores,

Digital Slide Scanning

The Aperio slide scanner is

used routinely for high resolution
scansand image analysis.

Gene Microarray

The gene expression micorarray
facility features the Agilent
microarray platform, and offers
expertisa in nuclelc acid extraction.

IHC and FISH

The QLMP carries out both
rmanual and automated IHC
staining, aswell asFISH.

= |Electron Microcopy & Histology
8 Fixing, emdedding, sectioning,

staining, and photagraphy are all

petfarmed by the QLMP.




BFFs...

Clinician
Pathologist
Basic scientist
Biostatistician
Bioinformatician
Technician



613.533.6430 Cancer Clinical Trials Division
613.5633.2041  Cancer Research Institute
613.533.2411  Queen's Universaty

10 Stuarnt Street

Kingston ON Canada K7L NG

NCIC Clinical Trials Group
NCIC Groupe des essais cliniques

Members/  Membership Clinical Meetings Publication ati i Fellowships Committees Papaya Mango EDC BARL
Participants Information Trials N S—— Science /

Educatic Tumour Bank
|HOME |
‘ABOUT us ‘ Correlative Science / Tumour Bank
WHAT WE DO
‘ ‘ The NCIC Clinical Trials Group (NCIC CTG) established the Tumour Tissue Data Repository (TTDR)
‘OUR POLICIES ‘ in 1997 to support Correlative Science with the assistance of Rhone Poulenc Rorer (now Sanofi-

ACCESS TO OUR Aventis). The NCIC CTGTTDR contains unique disease specific collections which are linked to an
COLLECTION associated clinical dataset. This represents a "real" tumour bank in that tissue is collected from
institutions across Canada and the world, catalogued and housed centrally in the Department of

‘INVENTORY ‘ Pathology and Molecular Medicine at Queen's University.
[OUR FACILITY |

[LiNks |

[conTACTUS | Our Mission

To establish a collection of specimens stored in house and linked with clinical trials dataset. Access to
this tissue permits the assessment of prognostic factors in determining the outcome of disease, the
assessment of predictive factors to various chemotherapeutic agents and treatment regimens, and to
facilitate the understanding of the basic biclogical and genetic mechanisms of cancer.

Profile

The NCIC CTG TTDR has taken part in collection of tissue for over 120 clinical trials. The central
coordinating office for the Bank is located in Kingston, Ontario. Participating centres include cancer
care organizations, academic health science centres, community hospitals, and smaller individual
practices. These centres were initially in Canada but more recently samples have been collected
worldwide.




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 7
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E 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



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

e Tumour tissue > 18,500 patients
e Plasma >8,500 patients
e  Serum >13,500 patients

e~ 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
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www.ctg.queensu.ca

Canadian Cancer
Trials Group

Groupe canadien
des essais sur le cancer

me 3 Member
Public Search Search

P
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Bréceniabon en Tangaks 5]}

‘ About Us +  Clinical Trials »+  Policies  Comniltees / Compliance | Resources » - Meelings & Education »  Publicalions & Leclures »  Patienls
Correlative Science / Tumour Bank
P HELP US
e treatment and
Correlative Science [ Tumour Bank PrRvention of cancer
The Canadian Cancer Trials Group eslablished the Tumour Tissue Data Repository (TTDR) in 1257 1o support Comelative Science with
ihe assistance of Rhone Foulenc Rorer (now Sanofi-Aventis). The Canadian Cancer Trials Group TTOR contains unique disease specific

collactions wiich are linked 1o an associted clinical dataset This represents a “real® fumaur bank in that tissue i collected fram
nstitutions acrass Canada and the word, catalogued and housad cantrally in he Department of Pathalogy and MoleCular Medscine at

Queen's University,
Toolbox

Qur Mission

Profile

Inventory

Aboul Us Quick Links
What We Do " Canadian Cancer Triaks

Group Dulletiny

Canadan Cancer Tnals Group Correlative Science and Tissue Banking Procedures - 201 ANT
= & Central OMmoe Starr

Accass To Our Collection A Password Management

C R - AT S G S M

Inventory [B] Tissus Bank
Our Facility & Inventory

& Appiication for Tresus
Links Reseach



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

P Collection Kits and Laboratory manuals

« 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) MA.32 Whole Bhad MAI2 Phisna
5) 14 Cryogenic vials (Cat. No. 82050-206, 2.0 mL, sterile) Tnitaks: & Ik
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Collection tubes best suited for planned correlative studies and future research

Collection volumes correspond to those described in patient informed consent form

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



CCTG TTDR Facility

* “The freezer farm”

o 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

Budéet 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

e REMARK, JNCI, August 2005

“Reporting Recommendations for Tumour
Marker Prognostic Studies”

e REMARK BJC and PLoS Medicine, 2012

e Use of Archived Specimens for Prognostic
and Predictive Markers, JNCI, November
2009



Applications to the CSTB to access material
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CSTB Publications and Abstracts
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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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