Imperial College
London

The Chernobylissue Bank a Quality
Assured Resource for Systems Biolog
of Radiation Induced Thyroid Cancer

Gerry Thomas
Imperial College London

G Thomas 8/9/13



Chernobywhat happened?
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A Explosion and fire in reactor number 4
A Large amount of 131-l and 137-Cs released

A 131-1 concentrates in the thyroid and is bound
there T short physical half-life, long biological
half-life

A 10 million children in Belarus, Ukraine and
Russia exposed to radioactive fallout

A >6000 thyroid cancers

A Thyroid cancer incidence falls back to normal in
those born after radiation had gone i | not Cs
exposure the cause
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Essentials of Tissue Banking for Research,.:cic.

A Collection of tissue and blood samples

A Collection of clinical data (pathology,
treatment and outcome)

A Quality assurance of material stored in the
tissue bank

A Access to samples for researchers
A Collation of research results
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Why set up a Tissue Bank? per o

Access to large numbers of samples from patients
with cancer enables scientists to

AUnderstand the biology of cancer
Aldentify new genes involved in cancer

Aldentify biological markers that predict the
patientos |1 kely outcon

ATarget treatment to those patients whose
biology means they are most likely to respond
to a particular treatment
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Tissues banks and systems oncology research
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CTB-Dbiological samples for radiation research
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Welcome to the CTE Website

The CTE {Chernoby| Tissue Bank) is an
international cooperation that collects,
stores and disseminates biological
samples from tumours and normal
tissues from patients for whom the
actiology of their disease is known -
exposure to radioiodine in childhood
following the accident at the Chernobyl
power plant.

Apply to access materials
from the CTB

CTB Portal cdlick here to access

Upcoming Meetings

37th Annual Meeting of the
European Thyroid Association (ETA)
September 7-11, 2013

83rd Annual Meeting of the American
Thyroid Association
October 16-20, 2013

B4th Annual Meeting of the American
Thyroid Association
October 29 - Movember 2, 2014

2nd World Congress on Thyroid
Cancer
July 10th-14th 2013, Toronto, Canada

40th Annual Meeting Of The
European Radiation Research Society
September 1-5th 2013

41st Annual Meeting Of The
European Radiation Research Society
September 2014
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CTB-Dbiological samples for radiation research

Imperial College
London

e Established in Octobdr998
« Approved by IRBs in Ukraine, Russia, UK and US

e Collects thyroid tissue (FF and FFPE) and blood from
patients aged under 19 at exposure in Ukraine and
Russia

o Supported by EC/NCI/SMHF and coordinated from IC

» Issues samples of DNA/RNA and sections from tissue
and serum and DNA from blood

e more infowww.chernobyltissuebank.com
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http://www.chernobyltissuebank.com/

Pathological Verification N

sssssssss

Imperial College
London

All cases verified by an international panel of
Pathologists

3506 cases from Ukraine and Russia
A 2472 exposed to iodine in fallout

A 1094 unexposed to iodine in fallout
A 552 born after 1/12/86

| mages of dibitsedmm stéédon
servers at |ICL
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« CTB supplies tissue and RNA and DNA aliquots to 3:
projects. Ongoing projects looking at bac aCGH,
expression arrays, RNA Seq-efall details on website
(www.chernobyltissuebank.com

Issued so far:

* 64 frozen blocks

e 2511 aliguots of RNA from tissue
« 1804 aliguots of DNA from tissue
e 295 aliquots of DNA from blood

e /122 paraffin sections
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CTB-access to samples
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Chernobyl Tissue Bank

T-R www.chernobyltissuebank.com
Chernobyl Tissue Bank

Tissue Bank Filter Tool

Use the controls on the panel below to filter the available tissue samples.
Back to Profile

Diagnosis Sample origin @ Sample type Patient information
[v] Papiliary carcinoma [ | Blood [ | FFPE section Date of birth
Ukraine
[ ] Follicular carcinoma [w] Mormal tissue [v] DA Residency [v]
[] Medulary carcinoma [w] Tumour tissue [v] rMa || Russia

& at operation
[ ] Follicular adenoma Ag -

I |
I |
I |
|:| Other benign follicular | Age at exposure |
| |
I |
I |

TUMaUrs
@ Other speclal tumours Country
Sex
Dosimetry
Samples from tissue Normal tissue Tumour tissue
RMA Bag BS0
DA Ba4g B50

FFPE section

https:// cisbic.bioinformatics.ic.ac.b&tb/ html_ctb _publid
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A CTB MDTA binds researchers to return of date

A Sample list provided with MDTA serves as
template for researchers to upload data

Approved Project Code no 003/2011

FFPE sections supplied as shown in the table below.

N\ N\

bankng dab dop | sax ohklast diagnosis. /| T 1D ﬂ-ﬂ:hn;nﬂ Mormal ID \| mesections
UADOA3 09/01/1982 | 12/01/1999 | Female Zhytormyr PTC LAGDISA 5 UADD33B 5
UADOAT 14/05/1985 | 20/01/1999 | Female Chemigay PTC LADDSTA, 5 UADD37D 5
UADOGT 16/08/1983 | 23/04/1999 | Female Zhytomyr PTC LADDETA 3 UADOETR 3
UADOTE 15/05/1982 | 14/05/199% | Male Chemassy PTC UADOTEA 3 UADO7EB 3
YREE 22/06/1984 | 14/01/2000 | Female Chemigov PTC LAGAS9A / 3 UAD1 338 / 3
N4 N4
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CTB Research Database About  Log out

Welcome to the CTB Research Database

This website enables you to upload datasets resulting from the analysis of
Chernobyl Tissue Bank samples.

Forany assistance please contact the CTE Froject Manager.

Start the submission process

A CTB portal provides uploading facility tesearchers-
data as raw as possible

A Log on using approved project codéemplate for upload
pased on MDTA

A Data on individual samples can be combined and usec
others

A Metadata collected on protocols used to derive data
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CTB-return of research data

Chernobyl Tissue Bank
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Do you require tissue samples only?

Do you require only cases that have existing research data?

Do you require tissue samples and any existing research data?

Continue

o @
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%Wmm

UAD249
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Samples Avallable

Sex = Female

DOS = Before Papillary carcinoma
Accident e RNA : Tumour tissue :
Country = Ukraine Papillary carcinoma
Exposed to

Radiation? = Yes
Exposure Age = 2
Operaton Age = 16

e RNA :Nomal tissue :

e Polymorphism ::
Affymetrix :: Genome-
Wide Human SNP

e Copy Number :: BAC .
1 Mb

« Gene Expression ::
Affymetrix - U133 Plus
20

e Gene Expression
Affymerrix :: U133 Plus
20

e Gene Expression ::
Affymerrix :: U133 Plus
20

e Gene Expression =
Affymetrix :: U133 Plus
20

+ BRAF/RET status =
known

pet ©
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9  Where research data from others is provided together with biological material, the PI
undertakes the following:

L]

to acknowledge the provision of data via the CTB in the text or acknowledgements

*  where that data is published, to acknowledge the source of the data by citation of the

original publication

*  where the data is unpublished, to personally acknowledge the Pl from whose project the
data originates and to consider whether it would be appropriate to include the PI, or
nominated individual thereof, in the authorship of the paper

*  where the data includes detailed pathological information above that provided by the
Pathology Panel (e.g. specific subtype of PTC, or information on percentage of epithelial cells
present in the sample provided), the pathologist providing that information should be
included in the authorship

*  where the data includes information on radiation dose, authorship should include a member

of the Institution which provided the dose estimation
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Summary of research studies
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A Frequency of two common oncogene
alterations (BRAF mutation and Ret
rearrangement) shown to be similar in age
matched studies.

A Frequency of both oncogenes heavily influence:
by age at diagnosisconfounder in many early
studies

A Pathomorphologyelated to age at operation,
not radiation exposure

I Seewww.chernobyltissuebank.confor references
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http://www.chernobyltissuebank.com
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A Omicstudies show mixed results

I 79 amplification associated with radiation
eXposure(Hess et al., 2011, PNAS 108: 99880)

I mMRNA profile seen in normal tissue, namour
(Dom et al., 2012 BJC 107: 98200)

I MRNA results itumour show dosedependency
(Abendet al., 2012PLoOne €39103l.eemanNelll et al., 2013
Cancer;1197929)

I RNASeglata identifies new fusion oncogenes
(Ricarteet al, JCI in press 2013)

Small numbers of cases and need validation In
Independent series
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Summary
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A The CTB facilitates integrated research across
International boundaries to a rare resource

A Different formats of biological material available
from the same patient to facilitate systems
oncology

A The CTB is a paradigm for modern tissue
banking in the omics era 1 and has been used
as a model to set up more wide-ranging
collections
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Need more information?

Go to www.chernobyltissuebank.com or email
Angela Galpine (Project Manager:
a.galpine@imperial.ac.uk)

or me (gerry.thomas@imperial.ac.uk)
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