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Preface

The following presentation contains the contribnsiqoresented at the Third TASTE workshop,
“Pre-analytical issues in pathology”, held on th#" Iof October 2013 in Porto, Portugal. The
workshop has been developed in the context of thaviles of the TASTE project
“Telepathological ASsessment of histopathologigad aytological TEchniques*, funded with the
support from the European Commission.

This publication reflects the views only of the tauts, and the Commission cannot be held
responsible for any use which may be made of tfeegrnmation contained therein.

These proceedings are published on the TASTE proajelssitewww.tasteproject.eu
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Workshop Introduction

This workshop is designed for all professionalsolagd in manufacturing and assessing
histological, cytological, immuno-histological aniblecular techniques used in routine diagnostic
pathology and cytology. Pathologists, pathologyidessts, histo-technicians, cyto-technicians,
medical students and student technicians are welcmnparticipate. This meeting will provide
information regarding the TASTE project which isrtpaf the European Commission’s Lifelong
learning project. It is devoted to set technicandirds in pathology. Standardized optimal
technical quality is certainly important on eveaydractice of every pathology department. Digital
pathology allows open circulation of virtual slidéggoughout many countries of the world. It will
be used in the TASTE project. The goals of disausdiraining and technical standardization will
be achieved by collecting top quality, average ityiednd artifact-damaged preparations and
archiving them in a digital web based archive. Tthages will thereafter be standardized through
user assessment sessions and made available fatdtrested professionals all over the world. This
third TASTE workshop will focus on the importancepoe-analytical issues in the quality of the
histological and cytological material as well astle application of ancillary techniques in these

materials, illustrating the benefits of standartda@a

Third TASTE Workshop, 19October 2013 4
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Teteratbloghid ASserssmery o Pesiiepant helengacal and Cytoinfpcal TEChmadues

The TASTE system

Emanuela Ovcin

COREP
Third TASTE Warkshop, Porto, 19 Oct 2013
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The TASTE Background

« Histological and cytological preparations
are not standardized and their quality
level is variable,

» This can affect diagnoses

Third TASTE Workshop, 19October 2013
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The TASTE project goals

How the TASTE project tackles these problems:

- enhancing {(at European level) knowledge and
recognition of artefacts

- improving the quality of histological and
cylological preparations

- generating an innovative training for more
reproducible diagnoses

The TASTE results

The TASTE project gets its objectives through:

« creating the TASTE System

« identifying targets and their needs

« creating the TASTE Virtual Community

Third TASTE Workshop, 19October 2013
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The TASTE system

The TASTE system i1s based on the open source
software Moodle linked to a virtual microscope
system, accessible through Internet, based on
Olympus dotSlide system with NIS database;

Images are acquired at around 40.000/160.000 dpi
(a normal photo is acquired at 600 dpi).

What can you do with TASTE?

* Training with self assessment exercise showing
artefacts

« Consulting good cases and bad ones (artefacts)
in the Library/Encyclopaedia

« Submitting via Web, the microscopic images of
their own preparations to a panel of

internationally-recognized experts who will give
comments and suggestions.

Third TASTE Workshop, 19October 2013
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The TASTE targets

The TASTE project refers to:

- pathologists,

- residents in Anatomic Pathology,
- technicians

- students

from different countries

Testing phase foreseen with all “interested parties”
for January/February

Third TASTE Workshop, 19October 2013



'* | " ﬁv E C
= Education and Culture DG LA

Education, Audiovisual & Culture

Lifelong Learning Programme Executive Agency

The TASTE Virtual Community

It Is expected that the present approach will fuel a
Web-based TASTE Virtual community.

The Need Analysis phase involved already about
200 people!

Join the Virtual Community system for free!
Fill the subscription form here and give it back
to us or write to infotaste@corep.it

TASTE References & Contacts

« TASTE project web site:
www.tasteprojecteu wwh‘f:fﬂ'lf"?r?.

« TASTE system: s fﬁm
www.system.tasteproject.eu

» To join the Virtual Community,

get a free login or further info:
infotaste@corep.it

Third TASTE Workshop, 19October 2013
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TASTES,

etiosal Maensia

Experience in Vacuum preparation
for routine specimens

Gianni Bussolati

University of Turin
Forto, Portugal, 18th Cctober 2013
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= Molinette Hospital
year 20095..
once a day at ?pm

Jan. 2006:

Surgeons start to operate on

Friday afternoon.

Third TASTE Workshop, 19October 2013
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Breast Cancer
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2) Under Vacuum Seeling and Cooling (UVSC)

(a problem and its solution)

14
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== 18s rRNA
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LETTER TO THE EDITOR

Tissue transfer to pathology labs: under vacuum
is the safe alternative to formalin

Ceimnmnl Bassalati - Loigh Chinss - Antonio Clming «
Ciiuseppe 1V Armenbo

Seclisning Siuining

standardized

Third TASTE Workshop, 19October 2013
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Optimal, standardized procedures are crucial
if a high standard of test results is to be
achieved, which is what each patient
deserves.

Groenen et al., Histopathol. 59, 1-7, 2011

Or. Compton, Director of the National Cancer Inst. Office of
Biorepositories and Biospecimen Research

“billions of dollars have been wasted in the past because
researchers developing biomarkers supposed to be predictive
of cancer and responses to therapies relied on tissue
samples that were utterly useless: tissue had been subjected
to careless handling and storage and sampling procedure
were missing, so that results were not reproducible”,

Third TASTE Workshop, 19October 2013
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Basis of histopathology

* Preservation - Structure
- Proteins
- DNA /| RNA

AIMS

Preservation of

Structure (morphologi
Proteins (Immuno-histocl
Nucleic Acids ( FISH + GEP

Third TASTE Workshop, 19October 2013
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Fre-Analytical Time Interval (FATI)

Interval 1: From the body to the surgical table
(Temperature 37°C or more)

Depends on:
a) Type of operation
b) Modality of intervention

¢) Ability of the surgeon

Pathunlogy CHOEE g -
Ladr

Third TASTE Workshop, 19October 2013
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Interval 2: From the surgical table to the pathology

a) Tissues transferred “fresh” at room temp. ( 20°C)

How cold is cold ischemia?

Third TASTE Workshop, 19October 2013
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dmRgam e, (200

Merits:
- No Fixation
(material available for banking)

Third TASTE Workshop, 19October 2013
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Interval 2 -From (B) to (C):

Dangers:

« Effect of delay on:
- otructure

- Proteins (antigens)
- Nucleic acids

ASCOP | CAP Guidelines
for Breast Cancer Fixation

|) Reduce time of “tissue ischemia”
before grossing - fixationto <1 h

Third TASTE Workshop, 19October 2013
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Interval 2: From the surgical table (B) to the pathology
“ar | r o B

lab (C)

p) Tissues Immersed in formalin

Formalin Fixation:

Advantages Disadvantages
- Cost

- Fast penetration

- Excellent morphology
IcC * Effect on Nucleic Acid

Third TASTE Workshop, 19October 2013
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Interval 2 -From (B) to (C):

k k= ¥ Ty ! b= ¥ &= 0P F '] S e 5 1§
ILY LIV, K (B B S L =] 1l JUTRNREAN

Temperature: Room Temperature (generally)
* Time interval : from a few minutes up to days.

Formalin: penetration is fast initially {1mm/h), then much
slower (1cm/24h).

This is followed by fixation (slow);

subtotal binding plateau at 24 h.

Formalin penetration time

Third TASTE Workshop, 19October 2013
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Formalin penetration time

a5
1.8
T
0.9
0.72
100 (4 days) 0345

1em?® Liver block,
Formalin Fix, 1 h.
Frozen section

Third TASTE Workshop, 19October 2013
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Tem® Liver block
Formalin Fix, 2 h,
Frazan seeiion

Merits:
* In small blocks it rapidly affects:
structure, antigens and nucleic acids

(preservation /de-naturation)

Third TASTE Workshop, 19October 2013
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Tissues immersed in
Phosphate — buffered Formalin

Large specimen (> 2 cm)
Outside = Fixed
* Inside = Autolysis

- L [ L 1 s F'F:LT:.F
Liver specimen. Immersed in Formalin. 24 h.

Third TASTE Workshop, 19October 2013
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Liver specimen. Immersed in Formalin. 24 h.

Interval 2 -From (B) to (C):

Alternative: b ANE

Drawbacks (in large specimens):

* Degradation continues in deep areas

* Tissue banking is hampered

* Formalin containing vessels heavy to carry

+ Spilling of formalin may occur

* Fumes dispersed while grossing

* Nurses refuse to handle this “carcinogen” in
surgical theatre (and without hoods)

- Tissue forgotten by the surgeon because
“already safe in formalin”

Third TASTE Workshop, 19October 2013
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Interval 2: From the surgical table to the pathology

c) Under-vacuum >ealing and Cooling

Why vacuum packing and cooling?

Vacuam packing of vaduum packagang i o method of

I_'|'| X '|.!_'|.. o] B T .'.Il i |
sl wolhomt TEL & Fil bor ok &F €

prodpcis can catly exceed G-limes normal b
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TissueSAFE

ENTEENIETENENY

The
“Alneled
CMirlen

of
Anerien
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eaing and Cooling a5 Methods {n Presense Suigical Snegimens

Appl Immunohlsiechem Mol Morphol. 2011

iy | P
Loy voauin sealing or nol
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To standardize ternperature of vacuum packing and
cooling (VPAC)

4
E = ™ ‘"'-._‘1:____-_-_-_ e r— ne ;
§E |» = ' St et momm |
§ ; T | ol BT
. Optimal
& 1] ' 4 7 i3 i &
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AmRom temp, (20%)

aim Fridge (4%¢), in bag

Cmin Fridge (4%), LAVS

mliin Fragdge (450), LY 5. b wines bath

Third TASTE Workshop, 19October 2013
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Project: “....Towards a Formalin-free Hospital"
“Molinette” Hospital, Turin

1162 Beds; >54.000 yearly admissions; = 40.000
histopathological exams. (2008)

750 “Small'=<2cm B Formalin

- _ f* (pre-filled vials)
iopsies <

e
|

25% “Large" surgical specimens — UV, bags

Molinette Hospital
year 2010

Third TASTE Workshop, 19October 2013
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Surgery

Surgical Specimen >2cm.

Under-vacuum
(Tissue Safe)

Kept Ial 4°C
till transfer {1-72Zh)

Tissue Grossing Gene Expr.
Banking : Profiling
(-80°C) P.B. Formalin  (12-24h)

Embedding

LmtilEi i el § rrmiabe bl Ceosen eliv i

w1 R

Science of the Total Environment

EAGA

Education, Audiovisual & Culture
Executive Agency

surgical
Theatre

Pathaol,
Labs.

Vacuum-hased preservation of surgical specimens: An environmentally-safe step

terwrardds a formalin-free hospital

Cinea DI Rovi ®, Davide Mimmei °, Silvand Barbaro ®, Sara Gabeiellas Zampirolo ™,

Aok Clasimn . Glamin Bassolar **

Third TASTE Workshop, 19October 2013
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Result of Survey among Staff Operators

Low for Formalin

- Satisfaction:
High for U.V.

- Handling & Gross Anatomy
Histopathol. + ICC - U.V.= no drawbacks

Project:

Merits:

* No more formalin in surgical theatre (except for small
specimens, where pre-filled tubes are employed)

* No spilling

* No fumes

* No drying of tissues

* Colours preserved

* Lack of insulating air around tissues allows fast cooling

* Tissues (bags) light and easy to carry

= Structure (RNA, Antigens) preserved up to days

* Banking (selective) allowed

* Demonstrating of operated tissues is convincing for
students and surgeons

Third TASTE Workshop, 19October 2013
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THsUESAFE users' It [Aug 2013)
Molinetie Public Hospial, Turin - Haky [T units)

S.annn public Hospital, Turin = (taly (2 units)

Qapedale Papa Giowvanm XX, Bengamo aly (6 umile)
Foranini San Camille, Rome -Kaly (2 units, in process for 4 mor)
Garslinl Public Hosplial, Genova = Ealy

Europaan rstiule of Oncology EQ, Milan = Italy (3 units)
Migusarda Hospital, Milan = eafy (3 units)

Bufalil Hospital, Cosena —aly {2 units)

SMarin Hospital. Udime = laly {2 unfls)

Public goneral Hospital, Cremona < ftaly {3 unite)

IRCCS Varonn— faly {2 unks)

Ospadnle Pascalo, Hapall = Baly (§ unmig)

Cantrg Oncologica Florsntino = aly

Ospadnls Pabarmo — Taly (5 umite)

UME Uiviv. Haspial, Hijmegen = Hafland {2 units)
Iadiseh cemrm parkistad, Hearlen — Hollsml

G oarangen — Hilland

Public Hospital, Hvidovre — Depnmank {3 units)

Pubilic HaspHal, Aathang - Denmark (2 unics)]

TissueSAFE users' 1ist (g 2013}
Hoplial Cralx Saini Simon, Parla — Franes

Hophal Eurepeen Gaorges Fempldou, Parls — France
Besancon — France (12 units)

Hospital Garcla de Orta, Almada- Pordugal (2 unita)
Hospital de 560 Jodo, EFE {HSJ), Parla -~ Portugal

Hospital Unlversitare Virgen de la Arrixaca, El Palmar {Munzia) = Spaln

Hospital Can Butl, Esdalona (Barcelona) = Spaln

Haospital Virgen Del Rocio, Sevilla - Spain

Millltary hospital, Ulm = Germany

Unlversitateklinlkum Carl-Gustay-Carus, Oresden - Garmany
Summelwelss 1| Institute. Budapest — Hungary

Reglonal Oncology cenfer, Hursk — Russ(a

Assafl Harefeh, TalAvly — |sraal

Hospltal Reglonal 'Dr. Emesto Tormes Galdames® - Iquigue; < Clla
Fhen Hean Unlversity, Khen Kean City <Thelland

Third TASTE Workshop, 19October 2013
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Formaldehyde values in Grossing Room

0,35
03
0.25
0.2
0,05
0 =

0,170 0,200 0332 0035 .00
190102 30702 18005 15206 | 100309
aate

Threshold Limit Value (TLV)

Third TASTE Workshop, 19October 2013
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Funding Opportunities

Standardizing tissue handling in pre-
analytical procedures; technological,
environmentally-safe innovation in
solid tumour processing.

FUNDED BY: Ministry of Health in Italy-
2012

COST 2013

TITLE: Pre-analytical tissue preparation for clinical diagnostics
and molecular pathology. Establishment
of a European Network: (PATEN)

WGE1: Specimen collection and transfer
W2 Spo

WE3: Specimen processing and storage
Wis4: Analytes quality standards

WES: Data management

WisE: Ethical [ssues

Third TASTE Workshop, 19October 2013
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AIMS:
* To improve tissue transfer from surgical
rooms to the pathology lab
To improve tissue preservation for:
—Histological diagnosis
—Immunohistochemical tests
—Molecular tests

—Research

Third TASTE Workshop, 19October 2013
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HE[,I' findings and recomméndations
= Healthcare Innovations that do not reach patients are a waste of
time, expertise, and resources.

* Innovation s not a goal In dtsell — the goal I8 © Mprove
healthcare, both in terms of benefits to patients and of economic
sustainability, including industrial compealiivenass,

Funding which focuses primarily on pushing technology beyond
the state-of- the-art misses the point that patients do not care
about whal Is sclentifically sexy, they care about what will provide
them benafit in terms of Iife expectancy and quality of life.

....n0ecause of patient’s needs

A recent "iewpoint” article [Goetz L et al JAMA
2013] calls on pathologisis to consider that as
genomic testing becomes part of routine care and
patents become increasingly informed, the
workflow of pathology lab will have fo adapt to
meet the demands of the “next generation of
patients".

s GGEP
= Mutational Analysis
s Xonopatient model (viable tissua)

Third TASTE Workshop, 19October 2013
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......pbecause of researcher’s
needs

Dr. Compton, Director of the National Cancer Inst. Office
of Birorepositories and Biospecimen Research

“billions of doflars have been wasled in the pasi because
researchers developing biomarkers supposed f[o be
predictive of cancer and responses to therapies relied on
tissue samples that were utterly useless: tissue had been
subjected fo careless handling and storage and sampling
procedure were missing, so that results were not
reproducible”,

Keeping your Tissue Safe (Equipment Trial}__l

- a a P | = -'h.‘-lw 1
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Evaluation of tissue preservation using a
vacuum-based refrigeration system for specimen
transfer from theatre to laboratory

T Dwyha, R e, P Kl M Conirmnennd, 5 vl |, Visbmtramsn, 8 SleOvisl, |1 ldllbals, | Jaimes, M1 Lisglwes,
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pewed wilbbiirn wl Bk Seres bvwar S shael Bs pmawb pwpeme mel Pobeiog B massd o meal iadies be
iy Foel gamwes Taeah AT ek pepian jerses aukeg el rimam @ 470 Bw ovesip = ode pelslem
e B

iy sigs e jedaves s oy epums @ehd sy
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Richard J. Tario MO, Pathiolegy & Daboratory Macrtine, Henry Ford Heakli Syetarm, Defrot
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WHAT TO DO WITH
TISSUES PRESERVED
UNDER-VACUUM

[sabella Castellano
Cepartment of Medical Sciences
University of Turin, ITALY
Cispedale Citta della Salute e della Scienza-
Fresidio Molinetie

isabelfa.castellano@unito. it

Surgical Theater: Formalin

——

|/Get rid of Formalin from Surgical Theater!

S

A

S

e T

e~ i

==

=

-

Tissue SAFE
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Pathology Lab: Formalin

i But...for the Pathology Lab?? j

2 !

-

Pathology Lab: current situation

Jar filling procedure is manually performed,

High variability in the specimen/Formalin
ratio {no standardization).

High volumes of Formalin for specimens handling
(14000 L Year).

Safety issues related to prolenged Formalin
EXpOSure,

be improved,

Third TASTE Workshop, 19October 2013 49
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Fomaldehyde: Occupational
exposure limits

OSHA*, ACGIH*™

sShort-Term Exposure Limit (STEL, 15min) of 2 ppm
sTime-Welghted Average (TWA, Bhr) of 0.75 ppom

sCeiling concentration (Peak) of 0.3 ppm.

' Oocupational Salety £ Health Administrabion {05HA)
* Aavenrizan Conference of Goveenmental Industrial Hygeenists (ACGIH)

Genotoxic effects in occupational exposure to
formaldehyde: A study in anatomy and pathology
laboratories and formaldehyde-resins production

S0vworkers from 10 Pathology and Anatormy ok |
laboratories. L ey T

D raiael $FEOTL I Srautierall 4 SR 10
grropdcathrede: A Daly I anaicerey wned wf-nlu'.lh;

Celling concentrations wera highar than RN T —— |
referance value (0.3 ppm) in both,

The frequency of Micronwclei in peripheral
blood hymphocytes and in nasal mucosa celis
was significantly highar than in the control
group,

Preventive and protective measures

misst be applied in order to reduce
cotupational exposurs to this chemical agent
to pravent adverse effects on workers health,

Third TASTE Workshop, 19October 2013
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Genotoxic effects in occupational exposure to
formaldehyde: A study in anatomy and pathology
laboratories and formaldehyde-resins production

Tabls § Fh Codieg valia ipamel soraiding oo phas o = snrk, 1600 aod sEprsd workEr
Pl fi i i Taikis ¥ e W i R i Wi e n

Pathologists were the professional group exposed 1o the highest ceiling
concentration values,

Several studies report a carcinogenic effect in humans after chronic exposure
to FA, in particular for nasopharyngeal cancer...

A B gt KW, L sy PB, Dy IS, Pamevdr onig B, Y L, San 52
Matophanmgedl carcinoma in baayvslan Chingse: sctupatienad ekposures 1o particles, Fermaldelryde and haat
Il B Epkdemind 00,15 9591 -5,

Winighan TL, Steweal A, Teuthkoe K, Lyl O, Seeaimon G Lo 1L, Berwid b
Sicipaticna axpoture to lormaldelyde and woad diset and nasophanmges cardnoma.
Cicoun Erssron Med 2000, 57376389,

Pikdecheim A, Dosemed B4, Chan 00, Chatn O, Eversg YL Feip b8, Chan BN e 18
Secupalional exposure 1o woed, foarmaldedryde, and selwands and risk of rsspherymgeal card riema. Canoer
E vk bl Blsiviad ks 5 Py 00 B0C1145- 0153

Conpmeam 1), Marris £, Poole |, Palmer KT
Exteridad hallewsup af o cohart of Briteh chamical worker s exposed 16 banm bl delrpds.
| e Canesr im 200, BS54 G- 1005

aupmann b, Lubin IH, Stewon PA, Hayes BB, Rlwr &

Meatolity from welid danears smang weekornt in formaldehyds Indubries
fun I Cvichonmvicd 2004, 150010171130
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How much Formalin E S e
is enough to fix tissues? PO, .- PO

Pt | s, s DL, O i W i,

a speciman ks not generally agreed

Histotechnology text books and

joumnals articles recommend from e i
1:0.5 10 1:200 depenmding of e BEEHE s o e e rrom S st
invalved and the proposed study.

i B e ]
[P i - —_——_——
Pl e of s mit b W A R R
[ e e e
ey . ey
A R E L
e e A -k T
T e i o

Using less Formalin than at the
present levels of 1:10 or more will
improve the safety of the AP lab
while still permitting the use of this

o < B g i 5 i 11
irrvaluable focating. . "Sugmoriah iy ko e
g R A RN §E
mprE— = &
s iy i e o W LY R S S
—_ e e
=t mEmmme = fmvmaswm

Sperimental assessment

Evaluation of the minimum Formalin amount to
fix and preserve tissuos in under vacuum bags.

PART 1; UNDER VACLILIM FIXATION

» All tests have been carried out on surgical specimens transported to
the laboratory under vacuum, Small tissues initially, surgical
specimens after,

PART 2. UNDER VACULUM PRESERVATION OF RESERVES

= After grossing, the specimens have been vacuum sealed again In
the same fixative. After 2 months, the specimens have been
processed to evaluate the preservation of structural
charactenslics.

Third TASTE Workshop, 19October 2013
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1- Under vacuum fixation

Specimen/Formalin ratio

under vacuum

1

1:2

1- Under vacuum fixation

Fixation was complete in all cases
no morfilogical atterations have been found.

Third TASTE Workshop, 19October 2013



-

o~ EAG-A

Education and Culture DG

Education, Audiovisual & Culture

Lifelong Learning Programme Executive Agency

2 - Preservation of anatomical reserves

Surgical specimens need to be stored for up to 2-3 months from
the time of diagnosis (for any revisions required by clinician and
for medical-legal disputes)

2

ARCHIVING

2 - Preservation of anatomical reserves

Third TASTE Workshop, 19October 2013
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Archiving: related drawbacks

Limited space, high valumes required.

Meed of aspirated cabinets with
fumes extraction systems.

Meed of dedicated personnel for room
cleaning and specimens disposal

Fommalin vapors in the erwvironment
{searching for cases to be reviewed)

Seal SAFE

R——
S
L
> o v
Automatic filling and vacuum sealing system
(=

Third TASTE Workshop, 19October 2013
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Seal SAFE

Specimen positioning

Seal SAFE

Automatic specimen weight detection

Third TASTE Workshop, 19October 2013
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Seal SAFE

Dispensing the right amount of fixative

into the bag

Seal SAFE

Vacuum sealing of bag

Third TASTE Workshop, 19October 2013
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Seal SAFE

All phases with closed and vented instrument

Seal SAFE bag

Hractical issue handling, sealing and archiving

Third TASTE Workshop, 19October 2013 58
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Benefits

Standardization and Quality
Always the right amount of Formalin
according to the specimen weight,
Cptimized fixation and histological results.

Less Formalin
Reduction of valumes in AP thanks

o2 decreased specimen'Formaln ratio

Safety

Full automation prevents exposure
of technical staff to Formalin.

Benefits

Improved archiving
Storage in UVS bags dramatically
reduces volume coouped

Archiving evan without Formalin!

Improved disposal
Lower desposal oost thanks o a
gecreasad valuime of Did-Nazard

matenal in LVS bags
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GENE EXPRESSION AND
IMMUNOHISTOCHEMISTRY

. b
| CELL CULTURES
STEM CELL ISOLATION
—
" |TISSUE BANKING
Ry
GENE EXPRESSION AND
| = IMMUNCHISTOCHEMISTRY
y
—
\J
\ =2

Third TASTE Workshop, 19October 2013

60



* ¥ g

e -
A Education and Culture DG 1 A

Lifelong Learning Programme i o

ICC evaluation of therapeutic/prognostic
paremeters in a continuos series of breast

cancers
Years 6/05-6/07 vs. 7/07-7/09. N=375

. WUsing expression levels of 3 epitopes, we can begin to assess the likelihood
of delayed time to fixation or decreased tissue quality.

A Tissue Quality Index = an Intrinsic Control for Measurement of
Effects of Preanalytical Variables on FFPE Tissue

2013, sent for publication

veronique M. Neumeister, Fablo Parisi, Allison M. England, Summar Siddiqui, Valsamo
Anagnostou, Elizabeth Zarrella, Maria Vassilakepolou, Yalai Bai, Sasha Saylor, Anna

Sapino, Yuval Kluger, David G. Hicks, Gianni Bussolati, Stephanie Kwei and David L.
Rimm

Third TASTE Workshop, 19October 2013
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Italian Breast Cancer Serles (IBC): Tesues from 100 breast cancer cases
were collected and time until formalin fication of thess tissues was recorded,
ranging from 1 to 72 hours.

tissues were vacuum sealed and stored at 4 degree Celsius (UVSC) right
after surglcal removal until gross dissection and immersion of the tissue into
formalin

Results: The TGl performance on the 1BC senes
~result in significantly less epitope degradation.

better preservation of the tissue through

vacuum sealing and storage at 4°* C

A Tissue Quality Index — an Intrinslc Control for Measurement of
Effects of Preanalytical Variables on FFPE Tissue

Meumetster o al, 2013, sent for publication

Validation test

RIN Rat Liver U.V.

10

9

8

T
g E = ] ' 40
ﬁ ==L\ B0
= 5 —— LI
E 4 a— LN I5C
o

3

2

1

0

Oh 6h 24h 48h 72h
Time
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Breast cancers progessed by USY and cooling (4°C)
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129 consecutive cases of breast cancer, stored in
UVS at 4°C for a time between 1 and 72 hours
(meaans 23h), bafore grossing.

A specimen (punch biopsy) was taken, immersed
in RNA later® and sent for Gene Expression
Analysis (GEA).

Evaluation of RMNA values proved that in all cases
the material was fit for GEA analysis (RIN value
mean 7.9)
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GENE EXPRESSION PROFILING IN UNDER-VACUUM STORED
BEREAST CARCINOMAS: A PILOT STUDY
Sapino Anna, D' Armento Giuseppe, Molinare Luca, Macri® Luigia, Cavicchini
Ada, Bussaolali Gianni |

MAMMAPRINT IS A FDA-APPROVED MOLECULAR TEST BASED ON
GEME EXPRESSION PROFILING TECHNOLOGY

FOR BREAST CARCINOMAS
AGENDIA recommendation criteria ;

= Fresh tissue samples

= Sampling not later than 1 hour from the surglcal excision
= Tiggue cores must be stored in RMA later.

« Samples must be sent rapidly by courier

= RIN (RNA Integrity Number) > &

Mare than 30 % of cancer cell present

Slxty-six consecutive breast carcinomas were collected under-
vacuum conditions at surgical theatres and kept at 4°C up to sampling

-
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UNDER-VACUUM STORED SAMPLES

MammaPrint
Risk
Totcases Time lo Sampling RM Lo High

3 Zh [7.6-8.9] 0 3
7 5h [7,3-8.3] 3 4
4 G [7.3-8.1] 3 1
B h [7.0-9 4] 2 4
2 20h [7,8-8.5] 1 1
15 2dh [6,8-9.0] 4 11
2 48h [6.6-8.6] 0 2
& E0h [7.4-81] 3

15 72h [6,2-8,2] 4 11

| Spearman’s rank correlations: IHC vs Targetprint |
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Conclusion 1.

These results provide evidence on the reliability
of the under-vacuum tissue collection in
preserving RNA integrity and
immuncohistochemistry profiling and suggest
a way to circumvent feasibility issues related
to collection of fresh samples to be analysed
by molecular tests.

CELL CULTURES
STEM CELL ISOLATION

Third TASTE Workshop, 19October 2013
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A Collection of Primary Tissue Cultures of Tumors from
Vacuum Packed and Cooled Surgical Specimens: A
Feasibility Study
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572 cases
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Cell viablilty (assesed by trypan Blue dye -exclusion assay)
£8.2% in specimens with Under Vacuum <24 h

84.2% in specimens with Under Vacuum 24 h-42 h

50% in specimens with Under Vacuum =438 h.

Azsessment of cell viabllity in specimens with under vacuum time <24 h
and comparison with surglcal time,

W Mot Viable
B viable
E Total

o R Lerjrem e
sinir

The difference in cell viability between the bwo groups (sungical time <1 hour
and 30 minutes and sungical ime =1 hour and 30 minutes) was statstically
significant (p = 0,006, Fisher's exact test).
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A Breast carcinoma: B: Colorectal carcinoma; B¢ Breast carcinoma: fibroblasts positive for
. Lung adenccarcinoma; D: Gastic mentin (A) and epithelial cells with CK-18
carcinoma’ £ Phecchromocytoma; F: Humle  POSsitvity (B). .
wall careinoma of tha thyrald. . 00 Lung adenocarcinoma; epithelial cells
positive for CK=18 {(Cy and CE-T (0
E, F: Hurtle c=ell carcinoma of the thyroid:
porsitive for CE-18 (Eland TTF1 (F})

Conclusion 2.

These results provide evidence on the reliability of the
under-vacuum tissue for creation of primary cell
cultures, showing how a careful monitoring of surgical
and under vacuum times fostered a good performance
of primary tissue cultures,

Third TASTE Workshop, 19October 2013
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Efficient stem cell isolation from under vacuum
preserved tissue samples

Al Mgie” Banappe B & e w——

Low coygen tension ks an imporiant component of the stem cell microsnvirenmaon.
Hypothesis: the anexilc conditions of tissue samples under vacuum may
allow survival of undifferentlated stemipregenitor cells,

tuirgil i Prrsrantion by uncket waduosm wiing and
wpnding

G oo al a0 o
I Tszss sample eagrmencairon. depeiton and coll nds Lo II

T
| ool plating i compiete EBM withou: FC3 |
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W

SUCCESSFUL ISOLATION OF CD133+ CELLS FROM 20 RENAL TISSUE
SAMPLES MAINTAINED UNDER VACUUM AT 4°C.

Morphology of cells isolated from tissues
praserved by Under Vacuum after 5 days

Morphology of calls isolated from tissyes

{ preserved by Under Vacuum after 10 days
culture,
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Comparison between CD133+ cells from Under Vacuum versus
fresh tissue

WEsael SOTEE el
Y WAYHG GO el

PAXZ  OCT4A C-MYC FLF4

Cuantitateee RT-PCR analysis of Under Vacuum CO133+ cells or of CO133+ calls
sorted by fresh tissue (sorted CD133+ celis) showing the expression of mRNAS
encoding for the renal embryonic and stem=cell related franscription factors

Conclusion 3.

These results provide evidence on the reliability of the under-
vacuum tissue for stem/progenitor cell isolation.

The Under vacuum procedure leads to selection of hypoxia-
resistant cells, and therefore may limit the contamination of
unwanted cell types or of differentiated cells within the
culture,

Third TASTE Workshop, 19October 2013

71



N~ EAG-
i Education and Culture DG L.

Education, Audiovisual & Culture

Lifelong Learning Programme Executive Agency

\ | TISSUE BANKING

Wirchows Arch, 2008 Fabyd52(2:229-31
Tissue transfer to pathology labs: under vacuum

is the safe alternative to formalin

Citannk Fyusdat] « Lwigh {Bues - Awionjo Cimino «
Clasppe [FArmenin

Tissue banking

«Written informed consent
» Freezing procedure: the sample is frozen in

pre-cooled isopentan immediately after
dissection for 15 minutes and stored at -B0°C.
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'New protocol using under vacuum
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Before under-vacuum ew protocol using
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Conclusion 4.

These results provide evidence on the reliability of
the under-vacuum tissue in performing sampling for
frozen tissue biobanking.

Conclusions

1} These results provide evidence on the relmabiity of the under-vacuum tissue
collecton in preserving RNA integrity and mmunohistochemistry profiling
and suggest 2 way o clreumvent feasiblity issues related to collection of
fresh samples fo be anglysed by molecular fests

2} These results provide avidence on the relabiity of the under-vacuum tssue
for creation of primary cell cultures, showing how a careful monitoring of
surgical and under vacocum times fostered a good performance of primary
tissue cultures,

These results provide evidence on the relixbiity of the unde~vacuum tissue
for stemy'progenitor cell molation, The Under vacuum procedure leads to
selection of hypoxia-resistant cells, and therefore may limit the
contamination of unwanted cell types or of differentiated cells within the
culture

3) Thesa resuits provide evidence on the reliabilty of the under-vacuum tissue
in peferming sampling for frozen tissue blobanking

Third TASTE Workshop, 19October 2013
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Take home messages

Under Vacuum collection, preservation and storage of
surgical specimens already represented a helpful
strategy to bridge diagnostic and experimental

pathology

Under Vacuum tranfer of surgical tissue increases the
number of samples suitable for cell isolation and
biobanking, limiting the need of a prompt presence of the
cell biclogist in the surgical service.
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Teleparhciogical ASsessrmant of histopsthiogical and optniopical TRhrgques

Preanalytical
Issues in
Molecular
Studies

Maria Comanascu

o Preanalytic variables = those procedures that take
place between specimen collection and
expermental analysis

o Patient - variables connot be confrolled,

o Collection of the specimen- specification and
control

o Avoid Specimen Labeling Errors!!!

Third TASTE Workshop, 19October 2013
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o Specimens - limited use for certain types of
research

o Acquisition
o Processing

o Storing

o Clinical data

o Conseni?

£ D e Aideiesaytean il Cantey Rerseasrch

B e pEEbpE R sdipis EET O
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« First step — histology - handling specimens
and processing is standardized with
disregards to molecular biology

. FFPE - fragmentation and chemical
modifications in DNA [ cross-linking,
deamination...)

“tissue was fixed and paoraffin-embedded per
standard protocol.”

Lifelong Learning Programme

. Molecular friendly reagents, but
histopathological examination rules!

. Fresh - better but difficult to use in some cases
w/o pathology | no tumeor, too much normal
fissue — dilute total DMNA extracted)

« Fine needle - few cealls
- Minimum input 99

Third TASTE Workshop, 19October 2013
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o in situ - specific biclogic context - reflected in its
molecular profile

o Variables

o Alterations in the molecular profile of the
specimen

o stote of the specimen at the time it was colected—

o the expression pattern of genes and proteins will
depend on both

o the biclogical state of the specimen

o the environmental and biclogical stresses during the
processes of acquisifion, processing, storage, and
distribution

o the value of a biospecimen to a researcher is the
information it contains about the actual biclogical
state of the specimen as it existed in the person from
whom it was derived, defermining which changes
are disease-related and which are artifacts

Third TASTE Workshop, 19October 2013
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osame genes w/ different expression in
diseases, but also in response to
environmental factors |‘

osignificant changes in gene expression can
occur as early as 1.5 minutes after exposure
to a stimulus or stress, while
postiransiational changes in proteins, such
as methylation and phosphorylafion, can
occur within seconds

Third TASTE Workshop, 19October 2013
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Acquisition:

o Time of nchemia (warm, caold)

o Grossing by the pathalogist

@ Processing —in the molecular biology laberateny:
o isolation, puriication, fixation, and preservafion

o time af room temperature, temperature of room,
type of fixative, time in fixative, method and rote
of freegng, and size of specimen aliquots

Third TASTE Workshop, 19October 2013
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Storage:

o storage temperature, duration of
storage. and progressive dehydration,
desiccation, or oxidation

o distribution: transport conditions (e.g.,
shipped in liquid nifrogen, on dry ice, or
al ambient termperature).

o In molecular pathology we are interested in
changes in:

o DMA,
o BENA,
o Protein.

o altered by exposure to preanalytical variables.

o depending on what we are looking for <2 choose
a certain method/f technologicaol plafform

Third TASTE Workshop, 19October 2013
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OMNA - most robust

o Quality - length of DNA fragments

o Does the length of the DNA affects assay
performance?

o Array comparative genomic hybridization
(aCGH) - copy number variations - DNA
fragment length affects call rates — alteration of
cutoffs for the presence of a genomic alteralion,

shorter DNA fragments = less information
indefining small regions of loss or gain

OMNA - most robust

o Sequencing - false-positive mutations - because
of alterations ( chemical crosslinking)

o electrophoresis,
o FISH
o PCR
o SNP

Third TASTE Workshop, 19October 2013
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lm[
. . I |
Quantification and gualincation of DNA™

samples by NanoDrop

o DMA quantity and gquality meagsured by reading
the whole absorption spectrum (220-750 nm)
with NanoDrop

o DMA concentration and absorbance ratio at
both 260/280 and 230/2&80 nm

TEEEEEEEE .

Third TASTE Workshop, 19October 2013
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DHA quality assessment by electrophoresis
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RINA

o RMNA can be isclated from formalin- fixed, paraffin-
embedded [FFPE] tissue

o RMA quantity and quality are significant issues in assay
development

o substantial varation In RNA guality [total BRNA, specific
MRNA)

o fixation fime [both uDner and everfixafion),

o processing (longer fime - improved preservation - better
extraction of water)

o embedding

g o Bramechmeg T Wiliems B, Guereno 1 HofTfmenn BbE Bmce b al el J Sapocidem Cytos e FOCEBE 1V HEE=47

=MNA - most labile

rrRAS e ey Sooeed Wi PRl iods sjermsrds ial miaac! e sla bty of Bhis

Ry i Siresryl - PLE | ol ss| ared Py Deicllaateor Tk | proles)

Fresaruoatelis ooracificen = kdarihfscateom [YIN)

Crsmtitalive FI-FLOE vy depasndent on e gquolity of fres ohofeg BRA - rd GERRIED
CERRTEAI) & ORCF DIl ALY

MACHE coninod e
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RIMNA - most labile

o cDNA microarrays

o I5H
N o elechrophoresis

o RI-PCR . ASBESBING
o real-time PCR HNA

. SUALITY:
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I Bioanalyzer (Aglient T
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Goldilocks Principle =. |

o specirophotometfric methods fo assess RMNA
quiciity

o run agargse gels,

o Agilent 2100 bicanalyzer frorm Agilent

Technologies Inc.-
o the integrity of the ribosomal bands on the mini
gelike image or

& the ribosomaol peck ratio on the
electropherogram

RIN

o The RNA integrity number (RN is an
algorithm for assigning integrity values
to RNA measurements.

o Estimating the integrity of RMNA samples
and the ratic of 285:183 ribosomal RMNA

Third TASTE Workshop, 19October 2013
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RNA- electrophoresis

o L= 100 bp Ladder,

o | = good RMHA (18s si 28s),
o 2 - good RMA but w/
genomic DMNA

o 3- ENA w/ degraded
fragments

L 2 3
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Rearrangement study of IgH in

T DT o T T E e e
B lymphomas

1, 3, 4, 5 8, 8- no amplification
Z .9. 10 — wf amplfication

— 100 bp DNA Ladder, NTC — Mo Template Confrol, 1,2, 3, 4 § 6.7 —wl
ampdification

L HIC I i & 4 i 13 !
u
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= pogitive conrel, MO = negative condrol, L = 50 bp DMA Ladder, 1 = low
amplification, 2 - w amplfication

piimers configuration and amplification reaction
~ mone sensible

Kras codone 13

L B N
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Cy3 Labeling of cDNA Samples

il FEMA

NanoDrop ACTGene ASP-3700
(ACTGene)

o quantity of lobeled cRMNA [UV, 260nm and
550nm)

o cRMA quantity
o [cRMNA concenfration) x 30 ul (elution
volume] f1000= ug cRMA, minimum 1,65 pg
o Specific aclivity

o (Cy3 conceniration!/{ cRNA concentration)

% 1000 = pmol Cy3 per pg of cRNA, Minimum
& pmiol Cy3 per ug
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Pre-analybcal EEues
and
Liqurd-Basad Cytolagy
Francesco Feoli; Institul Jules Bordet, Brussels,

Belgium

Tha Third TASTE Warkahop
PR AMALYTEEAL MEUAER Wy DATHOUOSY
Parte, Fartugsl, Livh Scober 3008
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ation, Audiovisual & Culture
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Cytopathology is a Medlical Diagnostic Technigue

Based on the Study

of Micro Biopsies (Cellular Samples).
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Cellular samples are Micro Biopsies

Third TASTE Workshop, 19October 2013
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Lytopreparation:

Concentration
Purification
Spreading
Fixation
Staming
Mounting

Dotting
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Alcohol Fied Matenal B Papanicolau Staining:
Improves Accuracy
Reduces Uncertain Diagnoses

Fo Feerln, MLV, & ael, Acta Cylal NS A T45-151
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The Third TASTE Workshop
PRE-AMALYTICAL ISSUES IN PATHOLOGY
Porto, Portugal, 19th October 2013

Exceptions (Pre Analytical Phase)

EAGA

ducation, Audiovisual & Cultur

Executive r&g:-m';'

Cytopreparation:

Concentrabon
Purification
Spreading

Fraticn
Staining
Mounking

Daotting

s T vl el Oy o

- Fﬂut{:ﬂuﬂlu SOCIETY OF W‘D‘H"«Lﬂﬁ"ﬂ'

1 the OVD by Britt-Marte Ljung, M.D., UCSF

= Exprileinn Dilo Shde

= Fip Techradgue

» Basc Smearing Techngue

» Dending Mabema
& Frobsem Matenal

» SNACA Froems
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Exceptions (Pre Analytical Phase)
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Finmmuil ChpSisnil | s nbedy Lise

Tha 1BEE Bathasda Syatam (ar
Reparting CendoalVagina
Cyioiogical Dingnosos

Cervicovaginal Cytology

Liguad Compared Yith Conventional
Cenvical Cvtology

LBC:
Reduction of the Inadequate Samples,
UK: 9-11% to 2%
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Cervicovaginal Cytology

Improvements

Pre analytucal phase

O
TRFAT, Bt 2010 Jam ¥

Lariged Omooi. 2090 e
Efficacy of human papillomavirus testing for the detection of invasive
cervical cancers and cervical intraepithelial neoplasia: a randomised

controlled trial,

Foras b, Lroop-rioas F, e
Mnickoes . P F, Rare

e (RO Wodong (ros

F Donficsr M Cipdy Pavea . Dal Mt A, Greresgada B Demon 5, DTy &, D Moy L

e 5, Snericnni P Do M Eappe M Seonas N, Canck J, New Taschaokienes i Corvical Casder

Post analytical phase

LBC and Artifacts

Focal paint sbght profiler

Hange Found

Al Slides
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B. FNA Cytology
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Feali F et af. Acto Cytol 201

LBC reduces air-drying. spreading artifacts obscuring
affects of Blood and inflammation,

Im small community practi
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Reparting Categories:
1 Linadeauia s
Eonign:; PPV
Atypea, Probably Benign: PRV 35%

mous: PPV
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Fibroadenoma

Study of Micro Biopsies (Cellular Samples)

FNA Cytalogy of The Breast
LBC Is Mot Mecessany
In Situations Where the Smears Are

Chronically Suboptimal

It Reduces the insatisfactory samples
Aot
ay Increase Accuracy
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PRE ANALYTICAL PHASE

Integration of Clinical and Morphological Data

0.73% Required Additional Information,
Diagnosis: Changed in 8%
E"ll:i-:lal:C'F'i'.' Eii-:-F'a'E-a 7%,

Therapy Induced Changs

Bdaligna

v
.'..1
<
A
v/
A
1
Q

p BAL
RJb Cancer
No Clinical Information

A
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Changes in epithelial cells simulating those §
encountered in cancer of the lung occur in
sputum and bronchial washings and brush-
ings, and they are sometimes seen in speci- M
mens obtained by fne-needle aspiration. " \

'h.
L
A
1

h o

¢ |l'
]
.-

[t 15 rarely possible to determine :
the nature of the inciting factor without clin- SN AL
1cal information.

—H—-—-l—-.---—.

LURINE & Bladder
Voided
Catheterized
Washing

LUFPER TRALT
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THE MORTHERMN IRELAND MOLECULAR
PATHOLOGY LABDRATORY AND
THE NORTHERN IRELAND BIDBANK

Frof Monuwel Salfo-Teller

Choiraf Mofecufor Pathology

Deputy Director, CCRBC

Vigiting Profestar. National University of Singopore Forto, October 2003

" Endtond ﬂmmh and Research Service
CuttingAcross Technologies and Infrestructures

Fathological In situ [:'Jﬂiﬁ"
Review Hybrichization

Biabank
:h-::nt:-g',.-

information
Managemeant

Histo/Cyto
IHCACE
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Rizans - oo

Northemn Ireland Molecular Pathology Laboratory (NI-MPL)
ALK ALK ALK
Clonality Studies

Lymphoma Tramslocations Lymphoma Translocations

tarcoma Translocations  Sarcoma Translocations

b voucuaRcNs

POLECULAR HAEMATOFATHOLOGY
MACRD  MSTOIEYIO nce  INSITU HYBRIDISATIONS  Single PCR / NGS

3 - T — o —
= . '
R s ‘ 1N
T o by
: 'n gF. — ‘%As, BRAF, c-kit, EGFR,
NRAS, PIK3Ca
C-erbB2 fHer2 C-erbB2 /Herl mutation analysis
MMR / MEI MIMR |/ DS
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% e PATHOLOGY LABORATORY AND @

THE NORTHERN IRELAND BIDBANK

Third TASTE Workshop, 19October 2013

109



N

Education and Culture DG

Lifelong Learning Programme

EE——p— Sy ey =

EAG:A

Education, Audiovisual & Culture
Executive Agency

KRAS Mutation Analysis
SR i

| Sanger Seguancing

Pyrosequencing : !

e — o —

Maxt Genaration i
Sequencing {lon Torment)

Molecular Pathodogy: A Practical Guide for the Surgical

Pathologist and Cytopathologist
Chapter 15 Tumors of the gastrolntestinal system,
salto-Tellex, Yan, Wu and Pitrman 2013, & press.

THE NORTHERMN IRELAND MOLECULAR

PATHOLOGY LABORATORY AND

E. BeHuxi? Hieal and
i 5ol Care Trust

THE NORTHERN IRELAND BIDBANK

Next-generation sequencing

OFEN (3 WECEET Fiwiy wsilalili dwsliins

QPLOS |~

Validation of Next Generation Sequencing Technologies
in Comparison to Current Diagnostic Gold Standards for
BRAF, EGFR and KRAS Mutational Analysis

Clars M. MeCourt', Darragh G MeArt', Ken Mills®, Mark A, Catherwood™, Perry Maowali™?,
David J, Waugh”, Peter Hamilten", Jae M, O'Sulllvan™, Manusel Salio-Tallaz" s

raﬁ ey {rrwmridy
L i

PloS ONE B{7): e63604. doi:10.1371 fjoumal pone (0EI604

THE NORTHERMN IRELAND MOLECULAR
PATHOLOGY LABORATORY AND

E. BeHuxi? Hieal and
i 5ol Care Trust

THE NORTHERN IRELAND BIDBANK
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Pre-analytical issues and TMA Construction

Socisl Care Trust

P THE NORTHEEN IRELAND MOLECULAR e
“"'“ PATHOLOGY LABORATORY AND B et

THE NORTHERN IRELAND BIDBANK

The multitumor ("sausage")
tissue block was
introduced by Hector
Battifora (1986) as a novel
method of testing
monoclonal antibodies for
immunohistochemistry

s

Chusy Univarslty THE NORTHERN IRELAND MOLECULAR

"-"-' PATHOLOGY LABORATORY AND et

THE NORTHERN IRELAND BIDBANK
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Tissue Microarray
Komonen et al. Mat hMed, 1598
Jul;4(7):344-7.

Chentiny Uiuarslty THE MNORTHERN |RELAMD MOLECULAR
% W PATHOLOGY LABORATORY AMD

THE NORTHERN IRELAND BIDBANK
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THE NORTHERN |RELAMND MOLECULAR
PATHOLOGY LABDRATORY AND
THE NORTHERN IRELAND BIDBANK

| BeHait Hesld and
| M5 Socill Cam Trust
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Histopathology. 2013 May, 62(6):827-39,

1, Praspectve deign Dl dledi ClpfiSon
Desipn experiment t aogwer e specific revearch question
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Aesearch plan, database, sdequate numbers, analytical prateosl

Socisl Care Trust
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Tissue Microarray sets

ERC RCC Lymphoma
Gagiris Ca Cvarian Ca Gaereral
HEC DermPath {skin mubtipla) Lurg (=miall)
‘Broast Ca BeE Lung (big)
Owarian Ca WP Frostao
S-un:-:lmn (ranstocatien-related) i.qhdullmnlutﬂma

SarcPath (sarcoima multiple} Gastrfis-IM-Dysplasia-GC

Socisl Care Trust
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Tissue Microarray sets
GENERAL SCREENING ARRAY +

CRE ‘\\ RCC Lymphoma
iy

Gagirks Ca ﬂw Ca General

HEC DierrmPatledskin mubtipla) Lurg (=miall)

‘Breast Ca BeC Lung (big)

Owvanan Ca NPT PFrostale

S-un:-:lmn (iranskocation-related] i.qhdullmnlutﬂma

SarcPath (sarcoima multipkal Gastrfis-IM-Dysplasia-GC

P THE NORTHEEN IRELAND MOLECULAR e
‘-'“ PATHOLOGY LABORATORY AND B et

Socisl Care Trust

THE NORTHERN IRELAND BIDBANK

Dermatological malignancies

Type Manne
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Basal cell carginpma
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Tissue Microarray sets
MORPHO-MOLECULAR CARCINOGENESIS ARRAY
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TISSUE MICROARRAY
CANCER TYPE Colorectal Cancer
HNUMBER OF TUMOR SAMPLES 610 (1990-1999)
NUMBER OF PAIRED NORMAL SAMPLES 610 (1930-1999)

NUMBER OF PATHOLOGICAL DATA COLLECTED | &4

HNUMBER OF CLINICAL DATA COLLECTED 50
FOLLOW-UP hax of 20.5 years
BIOMARKERS AMALYSED TO DATE bmpd, CO44, CD133,

CEFPBS8, Ck¥, Ck20, CouZ2,
[ag1, KET, Lgrs, NHE-1,
Octd, p27, p53, PTEN,
Soxd, Stathmin,

| Sphingosine kinase 1
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CD133 expression predicts for non-response to chemotherapy in CRC

‘We mxamined both the prognostic and predictive significance of putative cancer stem
cell markers in coborectal cancer,

Immunahistochemistry for
Thrae candidate cancer stem call markers - CO133, Oct-d and Sox-2 and
Six other postulated prognostic markers - CK7, CE20, Cox-2, Ki-67, p27 and p53
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Templates and data accumulation
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Annotate / array as many cases &5 posiible
Caltect a3 much clinloo-pathalogical information as possible
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lymnph node metastases

10 tissue arrays per 100 cases
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TISSUE MICROARRAY CONSTRUCTION DEPENDS ON:

THE TYPE OF TISSUE ARRAY
THE TYPE OF TISSUE ARRAYER
THE TYPE OF 5TUDY — SCIENTIFIC QUESTION

PATHOLOGY LABORATORY AND [ = e and

) Socill Care Trust
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TYPES OF TISSUE ARRAYS

Human full resection specimens - FFPE
1.Recipient block technology
2.Cutting-edge matrix assembly (CEMA)
2. Hypodermic needle technology

4, Resin tissue microarray technology

Human non-FFPE
1.Frozen tissue samples

Human non- full resections
1.Core needle biopsies

Experimental tissues

e.g. xenografts

Cells in suspension Chopter 9 - Simon & Miriacher

A tardan [ed ), Micreamops in Déagnostics omnd
Blamorker Devidopment

springer-Verkag ferfin Heldelbeng 2002

e.g. cell lines
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TYPES OF TISSUE ARRAYERS

Mo Tissiue Arrayer Semi-automated Tissue Arraver

Manual Tisswee Arrayar

Fully Automated Tesue Arrayer
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Histopathology. 2013 May, 62(6):827-39,
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The SALL4 Story
NUS

Fefmarand Ynderuty
ot egapoam

SALL4 is the human homologue of the Drosophila spalt homeotic gane
SALLY encodes 3 C2H2 2inc finger transcription factor,
It is one of the key factors for maintenance of pluripotency and self renewal

of embryonic stem cells.

In recent years, SALL4 has emerged a5 a novel oncogene, first reported in
leukemia (AML)

B Celiv JF, Borric £, UOB JCORST 18598

Eling U, et ol PHAS 2008 10T 1651024,

Cikowa T, ot ol Govtroenterofegy 2009135 1000- 11
Mo ¥, of, Dood X008, OG- 272635,
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SALL4 IHC
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Tissue heterogeneity as a pre-analytical

source of variability

Tumor heterogeneity as an example

INSTER,

Ana Justino

HH ipatimup

Tumor heterogeneity

“..tumors are more than insular masses of proliferating cancer
cells, Instead, they are complex tissues composed of multiple
distinct cell types that participate in heterotypic interactions
with ane aNoTher.” s s, s Wk . tat, 51 L 8

Tumar micro-environmeant
heterogeneity
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Tumor heterogeneity
Tumor micro-environment heterogeneity

* Morphological evaluation of a case with 10% of tumor cells
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wimie Of vl dabality

e,

N Macrodissection

Pre-analytical source of |
variability

b Sk

TASTES

e Microdissection

Tumor heterogeneity

“..tumors are more than insular masses of proliferating cancer
cells, Instead, they are complex tissues composed of multiple
distinct cell types that participate in heterotypic interactions
with one another.”

Tirihups Bye T Ggevsiiy i & (e g- anakyhil
wimie Of vl dabality

— Tumor micro-environment
PN
ﬂt -, Subpopulations of cancer calls
EI Tumer Hoterogenaity
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Tumor heterogeneity

“Tumor heterogeneity refers to the existence of subpopulations of

i cells, with distinct genotypes and phenotypes that may harbor
? divergent biclogical behaviors...
% E t: ..between tumors of the same histopathological subtype
i3 .. within a primary tumor (and its metastasis).”
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Clinically relevant?
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Inter-tumor heterogeneity
Meed for predictive markers
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Inter-tumor heterogeneity
Predictive markers

Biomarker = Therapy
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Tumor heterogeneity
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Intra-tumor heterogeneity

3 -l; New technologies
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Intra-tumor heterogeneity
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Regional distribution of mutations
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Intra-tumor heterogeneity

* Multi=<lonal model of tumar progression,

3
q
EE Spatial heterogeneity
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'{.H'_‘ * Implications for cancer treatment, deug resistance and blomarker discowary.
E i * Relationship between ntra-turmor heterogeneity and clinical outconmes.
@ = Consequences for personalized medicine approaches,
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I_. Singll-mm biopsy samples to portrait mutational tumer landscapesg
Intra-tumor heterogeneity
Clinical Impact
3
? Primary tum e * Spatial heterogeneity - Tumor sampling bias
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Es burden of tumars.
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Clinical Impact
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. Mes _ Biomarker
t -

Eligible for
Cetuximab?

Intra-tumor heterogeneity

Clinical Impact
Relapse
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* Temporal heterogeneity — Impact of therapy
— Longitudinal analysis of tumor evelution through the disease curse
—*Time paints for sampling = Continued tasting.
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Intra-tumor heterogeneity
Clinical Impact
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Tumor heterogeneity
Take home message

% * Tumoars are heterogeneous
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E * Analyses from single tumor-biopsies may decrease the ability to understand
E

E and manage cancer = Tumaor sampling bias
‘ﬁ- * Tumor heterogeneity in time and space may influence response to therapy
L —*Therapy resistance
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i o
i

* Tissue analysis, single-cell analysis and cell topography need to be combined

Tissue heterogeneity as a pre-analytical

source of variability

Tumor heterogeneity as an example
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