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Large inter-tumor heterogeneity in breast cancer
5 molecular subtypes identified based on mRNA expression of tumors from Norwegian patients:

Intrinsic subtypes, based on 560 genes >>
A set of 50 genes identifies the subgroups; PAM50

Different subgroups found in all datasets, have differences in:

Mutation spectrum, sequence alterations,
copy number aberrations, methylation, metabolism,

protein expression; >»>biology
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Identification of Subtypes in Human Epidermal Growth
Factor Receptor 2—Positive Breast Cancer Reveals a Gene
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Molecular Features and Survival Outcomes of the Intrinsic
Subtypes Within HER2-Positive Breast Cancer

Aleix Prat, Lisa A. Carey, Barbara Adamo, Maria Vidal, Josep Tabernero, Javier Cortés, Joel S. Parker,
Charles M. Perou, José Baselga

cHER2-
n=1717

cHER2+
n =468

Basal-like
HER2-enriched [7
Luminal A W
Luminal B

- |umA/cHER2-
== LumA/cHER2+
LumB/cHER2-
LumB/cHER2+
@ Basal-ikeicHER2Z-
== BasalkelcHERZ+
== HERZE/CHER2-
o == HERZEICHER2+

Breast cancer specific free survival (probability)

P value <.001

T T T T
2 4 6 B
Time (y)

T
10

TCGA and METABRIC

VOLUME 34 - NUMBER 6 - FEBRUARY 20, 2016

JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Molecular Heterogeneity and Response to Neoadjuvant
Human Epidermal Growth Factor Receptor 2 Targeting in
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Inter-tumor Intra-tumor
heterogeneity heterogeneity
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Intra tumor heterogeniety studied by
In situ analyses and ImmunoFISH

—
)

with patient specific markers inga H Rye

Let7a

miR-155

4 um sections, FFPE tissue, Affymetrix QuantiGene ViewRNA

photographed in 21 levels,

DAPI: Blue ACTB: DarkBlue Micro RN.A Expres:sion
Affymetrix QuantiGene
View microRNA

ERBB2: green
HER2 protein: green HPRT1: red

ER protein: red



The RA-HER2 cohort

N=37

- Neo-adjuvant treated with taxan, FEC and
Trastuzumab

- Biopsies (FFPE) at two time points +
available metastates
- Pre therapy (n=37)
- Post therapy (n=25)
- Metastatses (n=3)



IF FISH IFISH

. ER protein

. HER2 protein

centl?7

. Centromer 17

O HER2 gene

Trinh, Rye et al. 2014



Loaded! You can scale your image, change brightness and contrast
G O | F I S H Indicate the stain type for each channel, magnification and click Preprocess to proceed

Combined IF v -Scaling- v Edge View Number Celis

Stain1 ‘ Stain2 ‘ Stain3 Stain4 StainS ‘
|

Trinh et al. Genome Biology 2014, 15:442

Step 1: Load & Preprocess.
Insert image from MATLAB workspace or file:

7641_fnal_2_test2_Pipeline.mat
DAPI | Membrane v FISH v Nuclear v FISH

Background Intensity and Processing: 60x

© Measure Original Image ‘

PreProcess
Measure Adjusted Image
Channel Background Mean: 0 —Run— X Run Pipeline
Step 2: DAPI Segmentation
Select DAP! background thresh Depth: Min Max
4 | j 0.14 03 ‘ Run
Select watershed method
— Select WatershedMethod - v Cleay Up Nisegroniations
Mean Size (px): 0 Add membrane Channel 0 Min Size 200
— Step 3: Membrane
Scale 5
-Membrane Segmentation- v 0.25 Run
— Step 4: FISH Detection - —
Min Size (px) 15 Intensity 0 Optimise Shape ‘ Run

— Step 5: Manual Fixing Toolk

Edit All Channels

¥ o B S LTS

Step 6: PostProcessing: Collating Channels-

‘ Update Segmentations ‘ Generate Summary Heatlfaps

[ use Intenstties

@O J - 27

TopologyMap © Stain1 () Stain2 () Stain3 ©) Stainé () Stains

http://genomebiclogy.com/2014/15/442 Genome Biology J Step?: Save to File

»

SOFTWARE Open Access

GolFISH: a system for the quantification of
single cell heterogeneity from IFISH images

Anne Trinh'T, Inga H Rye?>", Vanessa Almendro*?, Aslaug Helland®*¢, Hege G Russnes®*"

and Florian Markowetz'"

Summary *.mat images & txt V| Pipeline ‘ Download to MATLAB




Nuclear segmentation Membrane segmentation Spot Detection Manual Editing Topology Maps

input Image
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Trinh et al., Genome Biology 2014 http://sourceforge.net/projects/goifish/




Comparing the pre samples (n=37), stratified by pCR
(n=12)/non pCR (n=25) for the analyzed markers

HERZCM cent17  Ratio ER HER2
10000 -
1 f_*_ |

Intensity {or Area) log 10

1::*4'.;.4.#;*??

$F‘EH *nun pCR " pelts

« Tumors with pCR have more cells with HER2 copy number gain
« Tumors with non pCR have more ER positive cells

Rye et al. unpublished



HERZ2 gene spatial organization within the nuclei differs between cells

. b —
i - ” - & .
- . - - ‘ F - -
P oy K - A - .
o~ e 4 . k- e
x 3 ¢ s s
L g - °-N
N

cluster scatter

Rye et al. unpublished
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74%—3fa's‘ta'se (bone) non pCR' \ JJ d ” 3




Observations: 439

Pre Post het Her2area
 Copy number 3000 - . . 500
* protein expression E : o 1000
= ; @ 1500
@ 2000
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Post treatment Metastase

Pre treatment

Rye et al. unpublished
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Changes in Phenotypic Distribution During Treatment
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HER2 gene spatial arrangment before and after treatment
scored in 100 cells from each tumor

Before treatment after treatment

Significant worse outcome for the group with no change
and with decrease in fraction of HER2 amp cells,
but the number of cases are still limited
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cluster scattered cluster scattered

Indicates prLesence of cells with either cluster or scattered pattern

Rye et al. unpublished



Department of Cancer Genetics

http://ous-research.no/genetics/



c\ Oslo
University Hospital

Norwegian Radium Hospital

Available positions:

The Institute for Cancer Research (ICR)

Division of Cancer, Surgery & Transplantation, Institute for
Cancer Research - Oslo University Hospital

 Head of Department of Cancer Genetics
Will be announced in the spring 2016

« Sarcoma Research Group Lead Position

From Jan. 2017
Will be announced in the summer 2016

http://ous-research.no/institute/

For additional information please contact The Head of ICR, Professor Gunnar
Saeter at gunsae@rr-research.no, Tel +47 227 81 402 or mobile +47 970 31 845.
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Personalized Cancer Care

18-20 May 2016, Holmenkollen Park Hotel, Oslo, Norway

| Registration deadline April 1st, abstract deadline: March 14th. |

See www.pccradiumhospital.org for more information

What have we achieved since 2012 in risk prediction,
early diagnosis, progression, and therapy?

Opening keynote
LEroy Hoop, Institute for Systems Biology, Seattle, USA

Genetic profiling of patients, prediction of risk and therapy response
BrucE PONDER, Cancer Research UK, Cambridge Research Inst, UK
PauL PHAROAH, Strangeways Research Lab, Cambridge, UK

Molecular profiling of tumors and metastases
ELAINE MARDIS, The Genome Inst, Washington Uni, MO, USA
Z0oLTAN SzALLASI, Technical University of Denmark
Carros CaLpas, Cancer Research UK, Cambridge Research Inst, UK
PETER VAN Loo, Crick Center, London, UK
CHARLES M. PEROU , UNC - Chapel Hill, NC, USA

Tumor-host microenvironment interaction and metabolism
ARNOLD LEVINE, Princeton University, USA
LARRY NoRrRTON, Memorial Sloan-Kettering Cancer Center, NY, USA
Mina BisseLL, Lawrence Berkley National Laboratory, CA, USA
MoRAG PARK, McGill University, Montreal, Canada

Impact of social and ethical issues on personalized medicine

Opening and closing remarks

Targeted therapy

GORDON MiLLS, MD Andersson Cancer Center, TX, USA

RENE BERNARDS, The Netherlands Cancer Institute, The Netherlands
JoE GRAY, Oregon Health & Science University, OR, USA

ALBERTO BARDELLI, University of Torino, Italy

SoLpANO FERRONE, Mass General Hosp, Harvard, MA, USA
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