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Seed and Soil: 
Mechanisms of Metastasis

Day 1 - Monday 07 October

13.00 REGISTRATION

14.30 – 14.40       CONFERENCE WELCOME
	 	 Scientific	Programme	Committee

  SESSION 1: METASTASIS INITIATION 
  Chair: Janine Terra Erler

14.40 – 15.10   THE EMBO KEYNOTE LECTURE
Q&A: 15.10 – 15.25 Cedric	Blanpain	ULB, Belgium
  “Tumor transition states and metastasis”

15.25 – 15.45   Jonathan	Sleeman	University of Heidelberg, Germany
Q&A: 15.45 – 15.55 “Matrix-Assisted Autocrine Signaling”

15.55 – 16.05   Luigi	Ombrato The Francis Crick Institute, UK
Q&A: 16.05 – 16.10 Proffered Paper 1: “A novel in vivo labelling system reveals  
  tissue parenchyma stem cell features in the metastatic  
  niche”

16.10 – 16.20 EXHIBITOR INTRODUCTIONS 
  60-second intro pitches by each company

16.20 – 16.50 COFFEE BREAK & EXHIBITION

16.50 – 17.10   Rosandra	Kaplan	NCI/NIH, USA
 Q&A: 17.10 – 17.20 “Stromal and Immune Cell Plasticity in the Pre Metastatic  
  Niche and Metastatic Progression” 

17.20 – 17.40   Christoph	Klein	University of Regensburg, Germany
 Q&A: 17.40 – 17.50 “Mechanisms of early metastatic spread and colony  
  formation: insights from the analysis of disseminated  
  cancer cells”

#SASMetastasis19 | Free WiFi is available - ask at registration desk

Posters 1-63 
can be put up
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17.50 – 18.00   Sarah	Weischer Radboudumc, Netherlands
Q&A: 18.00 – 18.05 Proffered Paper 2: “An intravascular tumor niche identified  
  by deep-tumor multiphoton endomicroscopy”

18.05 – 18.25   Jim	Norman Beatson Institute, UK
Q&A: 18.25 – 18.35 “A role for integrin trafficking in  metastatic niche priming”

18.35 – 18.45 POSTER SPOTLIGHTS
  Abstracts 1-3 will be presented in short ‘flash talks’ of 3 minutes each.

18.45 – 19.15 WELCOME RECEPTION

19.15 – 20.45   POSTER DISCUSSION SESSION 1 & EXHIBITION
  Posters 1-63 will be presented. 

Day 2 - Tuesday 08 October

08.30 – 09.00 POSTER VIEWING

  SESSION 2: METASTASIS MAINTENANCE &   
  FORMATION
  Chair: Andreas Trumpp 

09.00 – 09.20   Sarah-Maria	Fendt VIB-KU Leuven, Belgium
Q&A: 09.20 – 09.30 “The role of metabolism is metastasis formation” 

09.30 – 09.50   Eduard	Batlle IRB Barcelona, Spain
Q&A: 09.50 – 10.00 “Immune evasion and metastasis in colorectal cancer”

10.00 – 10.30   KEYNOTE LECTURE  
Q&A: 10.30 – 10.45  Caroline	Dive	CRUK Manchester Institute, UK
  “New approaches to studying lung cancer   
  metastasis using circulating tumour cells”

10.45 – 11.20 COFFEE BREAK & EXHIBITION

11.20 – 11.30   Anna	Lorentzen Aarhus University, Denmark  
Q&A: 11.30 – 11.35 Proffered Paper 3: “Single-cell polarity as a  
  pro-metastatic feature of circulating   
  tumour cells”

Take down 
posters 1-63

Posters 64-125 
can be put up
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11.35 – 11.55   Julio	Aguirre-Ghiso The Icahn School of Medicine at Mount 
Q&A: 11.55– 12.05  Sinai, USA
  “Dormant DCCs and adult stem cell     
  niches: a homeostatic seed and soil partnership” 

12.05 – 12.25   Gabriele	Bergers VIB-KU Leuven Center for Cancer Biology, Belgium
Q&A: 12.25 – 12.35 “Creating an immunostimulating tumor microenvironment:   
  From vessel pruning to vessel tuning”

12.35 – 12.45 POSTER SPOTLIGHTS
  Abstracts 64-66 will be presented in short ‘flash talks’ of 3 minutes each.

12.45 – 13.15 INDUSTRY SYMPOSIUM - 10X GENOMICS
  Hannes	Arnold	10x Genomics
  “Profiling the Tumor Microenvironment: Functional   
  Characterization at Single Cell Resolution and Spatial Gene   
  Expression”

13.15 – 14.15 LUNCH

14.15 – 15.45 POSTER DISCUSSION SESSION 2 & EXHIBITION
  Posters 64-125 will be presented. 

  SESSION 3: TARGETING METASTASIS I
  Chair: Sarah-Maria Fendt

15.45 – 16.05   Andreas	Trumpp DKFZ, Germany
Q&A: 16.05 – 16.15 “Exploring CDK4/6 inhibitor drug resistance at the single cell  
  level in metastatic breast cancer CTCs”

16.15 – 16.25   Gopalakrishnan	Ramakrishnan UIC, USA
Q&A: 16.25 – 16.30  Proffered Paper 4: “The AMP activated protein kinase   
  promotes metastasis through the regulation of ROS   
  production”

16.30 – 16.50   Veronique	Orian-Rousseau KIT, Germany
Q&A: 16.50 – 17.00 “Dual function of CD44 in cancer cells and in the tumor   
  stroma”

17.00 – 18.00  DISCUSSION FORUM
  Chair: Caroline Dive
  “To EMT or not to EMT, or anything in between” 
  Chaired by Caroline Dive, the panel of invited speakers will tackle this   
  important question.
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19.30 CONFERENCE DINNER 
  Optional ticketed dinner beginning with a drinks reception in the  
  Planck Lobby of Harnack House.

Day 3 - Wednesday 09 October 

08.30 – 09.00 POSTER VIEWING 

09.00 – 09.30 MEET THE EXPERT
  Andreas	Trumpp	DKFZ, Germany

  SESSION 4: TARGETING METASTASIS II
  Chair: Jonathan Sleeman

09.30 – 09.50   Janine	Erler University of Copenhagen, Denmark
 Q&A: 09.50 – 10.00  “ECM remodelling during cancer progression”

10.00 – 10.20   Karen	Vousden The Francis Crick Institute, UK
 Q&A: 10.20 – 10.30 “A role for ROS in regulating metastasis”

10.30 – 11.00 COFFEE BREAK & EXHIBITION

11.00 – 11.10 Emma	Nolan The Francis Crick Institute, UK
Q&A: 11.10 – 11.15 Proffered Paper 5: “Lung exposure to ionizing radiation  
  elicits neutrophil-mediated tissue perturbations and  
  creates a pro-metastatic microenvironment”

11.15 – 11.35 Thordur	Oskarsson DKFZ, Germany
Q&A: 11.35 – 11.45 “Regulation of the metastatic niche in breast cancer”

11.45 – 12.15 KEYNOTE LECTURE
Q&A: 12.15 – 12.30 Patricia	Steeg	NCI/NIH, USA
  “The Blood-Tumor Barrier of Brain Metastases”

12.30 – 12.40   CLOSING SUMMARY & AWARDS CEREMONY
  Scientific	Programme	Committee

12.40 – 12.55 BEUG FOUNDATION METASTASIS PRIZE

12.55 LUNCH & DEPART 
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For	more	information	about	EACR	Meeting	Bursaries	visit:	
eacr.org/meeting-bursary

Congratulations to the winners of the EACR-Worldwide Cancer Research and 
Metastasis Research Society Meeting Bursaries. Each winner received a full 
registration free of charge and funds of up to 500 Euros to assist with the cost 
of travel.

EACR-Worldwide Cancer Research and MRS Meeting 
Bursary Award winners

EACR-Worldwide	Cancer	Research	Meeting	Bursary	Award	winners

Emma	Nolan UK

Angela	Araujo SPAIN

Patrik	Aouad SWITZERLAND

Sahar	Israeli	Dangoor ISRAEL

Tom	Harrijvan NETHERLANDS

Stefanie	Bärthel GERMANY

MRS	Meeting	Bursary	Award	winners

Julie	Di	Martino USA

Kristina	Marinak	Whately USA

Cassie	Clarke UK

Kendelle	Murphy AUSTRALIA

Dieuwke	Marvin NETHERLANDS
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Interactive	activities

An important part of the EACR Conference Series is the range of opportunities we 
aim to provide for participants to interact, discuss, reflect and build relationships and 
collaborations. 

We hope you enjoy the dedicated interactive activities, which are listed below.

Welcome Reception  

Monday	07	October	|	18.45-19.15

A complimentary buffet dinner will be served for all participants and exhibitors 
to enjoy on Monday evening. Speakers will be present giving all participants the 
opportunity to ask questions and make new connections. The trade exhibition will 
be open at this time, and Poster Discussion Session 1 will follow at 19.15.

Discussion Forum
Tuesday	08	October	|	17.00-18.00	

“To EMT or not to EMT, or anything in between?”

Invasion and metastasis is thought to be mediated by a process called epithelial-
mesenchymal transition (EMT) in which cells lose their epithelial characteristics 
and acquire mesenchymal features. Initially viewed as a binary switch and linked 
to the reversed mesenchymal-epithelial transition (MET), recent data suggest a 
continuous flow of intermediate cellular states. Cellular plasticity is a hallmark of 
cancer implicated in cancer progression, metastasis, dedifferentiation/stemness and 
therapy resistance.

Chaired by Prof. Caroline Dive, the panel of invited speakers will discuss the 
role of EMT in cancer cell plasticity, which cancers use this process and what 
other mechanisms are operational during invasion and metastasis and how this 
knowledge can be used to design novel therapeutic concepts.

This will be a forum for open discussion led by panel members Prof. Blanpain, Dr. 
Norman and Dr. Steeg. Participants are invited to ask questions and contribute to 
the conversation.

Meet the Expert  

Wednesday	09	October	|	09.00-09.30

In this session, Prof. Andreas Trumpp will share from his personal and professional 
perspectives on the path to scientific leadership. This session will take place in 
the lecture theatre, and will be a forum for open discussion where participants are 
encouraged to ask their questions.
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Don’t forget to let us have your feedback about these activities 
in the survey we send after the conference!

Conference Dinner
Tuesday	08	October	|	19.30,	Harnack	House

The Conference Dinner will be an excellent opportunity for participants 
and speakers to get to know each other in a relaxed and informal 
environment. The evening will begin with a Drinks Reception in the Planck 
Lobby of Harnack House at 19:30. The three-course served dinner will take 
place downstairs in the atmospheric Liebig Vault from 20:00. Due to the 
limited size of the restaurant, participant numbers have been restricted to 
100. The evening is expected to be a sell out, so make sure that you buy 
your ticket when registering!
Tickets for the conference dinner are not included in the registration fee 
and can be selected as an optional extra for only €55.

Poster Spotlights
Monday	07	October	|	18.35	-	18.45	|	Posters	1	-	3 
Tuesday	08	October	|	12.35	-	12.45	|	Posters	64	-	66

Six high-scoring abstracts have been selected to give Poster Spotlight 
presentations. These three minute ‘flash talks’ will be presented in the 
lecture theatre.

Poster Discussion Sessions 

Monday	07	October	|	19.15	-	20.45	|	Posters	1	-	63 
Tuesday	08	October	|	14.15	-	15.45	|	Posters	64	-	125

There are two dedicated Poster Discussion Sessions in the programme. 
At these times, the presenters for that session are asked to stand by their 
posters to discuss their work with other participants and invited speakers. 
As well as the dedicated sessions on Monday and Tuesday, there will also 
be additional poster viewing opportunities at the beginning of each day 
where posters can be freely browsed.
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Partners and Sponsors

Elite Sponsor

We’d like to thank all our sponsors for their support, interest and enthusiasm.

Join our Elite Sponsor 10x	Genomics	at their Industry Symposium
Tuesday 08 October | 12.45 – 13.15
Hannes	Arnold	10x Genomics

 “Profiling the Tumor Microenvironment: Functional Characterization at Single Cell 
Resolution and Spatial Gene Expression”
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EACR Industry Partners

The European Association for Cancer Research gratefully acknowledges the support of our Industry 
Partners in our vital work in the fight against cancer.  Visit eacr.org/industry-partners

Classic Sponsors

Keynote Lecture 
Sponsor

Beug Foundation’s Prize 
for Metastasis Research



worldwidecancerresearch.org

Worldwide Cancer Research is a charity registered in Scotland, No: SC022918

From the world’s best research institutions and renowned specialists to unexpected and 
diverse projects by up and coming talent. We fund all types of research and for one very 
good reason – to gain a global perspective. Because research doesn’t happen in isolation. 
And the answers will not come from one scientist, in one lab, in one country. That’s why 
Worldwide Cancer Research are prepared for whatever it takes and wherever it takes us.

We fund research into 
any type of cancer  
anywhere in the world.
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Speaker abstracts

THE EMBO KEYNOTE LECTURE

Tumor transition states and metastasis 

Cédric Blanpain1

1 Université libre de Bruxelles, Brussels, BELGIUM

Different theories have been proposed to explain tumour 
heterogeneity including the cell of origin of cancer. Here, using new genetically 
engineered mouse models allowing lineage tracing together with oncogenic 
activation in different cell lineages, I will present evidence that the cancer cell of 
origin controls tumour heterogeneity, stemness, EMT, and metastasis. In different 
models of primary skin squamous cell carcinoma (SCCs), we found that the 
incidence of metastasis was much higher in SCCs presenting EMT compared 
to SCCs without EMT, supporting the notion that a certain degree of EMT was 
required to initiate the metastatic cascade in primary skin SCC. Most circulating 
tumor cells present EMT, whereas most lung metastasis did not present EMT, 
showing that mesenchymal to epithelial transition is important for metastatic 
colonization.  Weidentify the existence of multiple tumor subpopulations associated 
with different EMT stages: from epithelial to completely mesenchymal states, passing 
through intermediate hybrid states. Although all EMT subpopulations presented 
similar tumor-propagating cell capacity, they displayed differences in cellular 
plasticity, invasiveness and metastatic potential. We identify the transcriptional and 
epigenetic landscapes and the underlying gene regulatory networks, transcription 
factors and signaling pathways that control these different EMT transition states. We 
also demonstrate the importance of the niches in regulating these EMT transition 
states. I will finish by showing new data demonstrating that the types of oncogenes 
and tumor suppressor genes also control EMT transition states and metastasis.
These results have important implications for our understanding of the mechanisms 
controlling tumor heterogeneity and metastasis as well as for the development of 
new strategies to block tumor progression and metastasis. 

This work is supported by the ERC, WELBIO, FNRS, TELEVIE, and the WWCR. 

Speaker abstracts
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Impact of the soil on the seed: Matrix-assisted autocrine 
BMP signalling regulates stemness properties in melanoma 
cells through induction of Id1 and Id3 expression

Georg Sedlmeier4, Vanessa Al-Rawi4,2, Klaus Yserentant3, 
Melanie Rothley4,2, Simone Grässler1, Anastasia Steshina4, Wilko 
Thiele4,2, Boyan Garvalov4, Dirk-Peter Herten3, Nicole Jung1,2, 
Stefan Bräse1,2, Jonathan Sleeman4,2

1 KIT Karlsruhe (IOC)), Karlsruhe, GERMANY,  2 KIT Karlsruhe (ITG), Karlsruhe, 
GERMANY,  3 University of Heidelberg, Institute of Physical Chemistry, Heidelberg, 
GERMANY,  4 University of Heidelberg, Medical Faculty Mannheim (ECAS), 
Mannheim, GERMANY

Metastases are initiated by disseminated tumor cells (seeds) if they are located 
in a conducive microenvironment (soil). Targeting stemness properties that foster 
initiation and growth therefore represents a promising approach for controlling 
malignant disease. Focusing on melanoma, we report a novel mechanism though 
which the extracellular matrix (ECM) promotes stemness properties in tumor cells, 
and which can be targeted therapeutically. In immunocompetent mouse models of 
melanoma, tumor initiation was strongly increased by coinjecting tumor cells with 
ECM components such as Matrigel, laminin and collagen I, suggesting a critical role 
for the ECM in determining stemness properties. Transcriptional profiling identified 
Id1 and Id3 as stemness-promoting transcriptional regulators whose expression is 
strongly induced by these 3D ECM microenvironments. Ablation of Id1 and Id3 using 
CRISPR/Cas9 inhibited tumor initiation and growth of melanoma cells coinjected 
with Matrigel into experimental animals, and impaired the outgrowth and invasive 
behaviour of melanoma cells grown in 3D Matrigel culture. Mechanistically, we found 
that 3D ECM microenvironments inhibit the diffusion of endogenously-produced bone 
morphogenetic proteins (BMPs), thereby increasing pericellular BMP concentrations. 
Subsequent autocrine BMP signalling induces Id1 and Id3 expression, fostering 
melanoma tumor initiation and growth. To leverage these findings therapeutically we 
synthesized a custom chemical library and identified novel substance classes that 
potently inhibit BMP-induced Id1 and Id3 expression in melanoma cells. Selected 
compounds were tested for anti-melanoma activity, and were found to suppress 
colony outgrowth and invasiveness in 3D Matrigel, phenocopying genetic ablation 
of Id1 and Id3. They also potently inhibited melanoma initiation and growth in two 
independent syngeneic mouse models. Taken together, our findings reveal a novel 
mechanism through which the ECM increases the stemness properties of melanoma 
cells, identify Id1 and Id3 as melanoma-relevant therapeutic targets, and characterise 
novel inhibitors of Id1 and Id3 expression that show strong potential for therapeutic 
application.

Speaker abstracts
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PROFFERED PAPER 1

A novel in vivo labelling system reveals tissue parenchyma stem cell features 
in the metastatic niche

Luigi Ombrato1, Emma Nolan1, Joo-Hyeon Lee2, Ilaria Malanchi1
1 The Francis Crick Institute, London, UK,  2 Wellcome-MRC Cambridge Stem Cell 
Institute, Cambridge, UK

Cancer cells behaviour is strongly influenced by their surrounding cellular 
environment, which makes the characterization of the local tumour microenvironment 
(or niche) a fundamental question in cancer research. A direct investigation of the 
early cellular changes induced by metastatic cancer cells in the surrounding tissue 
remains a challenge.

We developed a strategy in which metastatic cancer cells release a cell-penetrating 
fluorescent protein, which is taken up by neighbouring cells, enabling spatial 
identification of the local metastatic cellular environment. This system enables a 
temporal resolution of the metastatic niche, from the very early stage of the disease, 
and low represented tissue cells in the niche can be identified and characterized 
amongst the bulk tissue. To highlight its potential, we applied this tool to study the 
cellular environment of metastatic breast cancer cells in the lung.

We report the presence of cancer-associated parenchymal cells (CAPs), which 
exhibit stem cell-like features, expression of lung progenitor markers, multi-lineage 
differentiation potential and self-renewal activity. In ex vivo assays, lung epithelial 
cells acquire a CAP-like phenotype when co-cultured with cancer cells and support 
their growth. The data highlight the remarkable potential of this method as a platform 
for new discoveries.

Speaker abstracts
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Stromal and Immune Cell Plasticity in the Pre-Metastatic 
Niche and Metastatic Progression

Meera Murgai1, Sabina Kaczanowska1, Daniel Beury1, Shil 
Patel1, Jennifer Zhu1, Kush Bhatt1, Wei Ju1, Rosandra Kaplan1

1 Center for Cancer Research, National Cancer Institute, 
National Institutes of Health, Bethesda, USA

Metastasis is a complex, multistep process that remains a major treatment challenge. 
Developing tumors can establish microenvironments in distant tissues that are 
permissive to disseminated tumor cells. The pre-metastatic niche is a unique 
microenvironment that is established in response to a growing primary tumor that 
dictates cell fate decisions of metastatic tumor cells. Similar to other stem cell 
niches, it is composed of activated stromal cells, immune cells and extracellular 
matrix that create a signaling network to promote cell survival. We investigated the 
initiating events of tumor-mediated stromal cell activation and altered hematopoiesis 
in immune competent tumor bearing mice. In melanoma, breast carcinoma and 
rhabdomyosarcoma models, a primary tumor drives expansion of hematopoietic 
stem and progenitor cells (HSPCs) within the bone marrow prior to establishment 
of metastases. Our laboratory is investigating the specific immune populations and 
the key immune pathways in regulation of metastatic progression. We also identified 
stromal cells that were associated with increased fibronectin, a signaling molecule for 
immune and tumor cells that are recruited to the niche. Perivascular cells including 
pericytes and smooth muscle cells are a plastic population capable of switching 
from a contractile to synthetic phenotype characterized by increased proliferation, 
migration and extracellular matrix production in inflammation and disease. Using 
the perivascular cell-specific promoter Myh11 and pericyte-specific promoter 
NG2 lineage tracing models, we track perivascular cells in the pre-metastatic and 
metastatic microenvironments. Perivascular cell expansion and enhanced matrix 
production in pre-metastatic sites helped to establish a tumor-promoting fibronectin-
rich environment that drove metastatic behavior. Targeting KLF4 in perivascular cells 
limited their plasticity and inhibited metastatic progression. We also found transitions 
in mesenchymal stem cell populations to activated perivascular cells support 
dormant disseminated tumor cells. Approaches focused on altering both immune and 
stromal cell plasticity could be a powerful addition to limit metastatic progression. 

Speaker abstracts
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Mechanisms of early metastatic spread and colony 
formation: insights from the analysis of disseminated 
cancer cells

Christoph A. Klein1

1 Experimental Medicine and Therapy Research, University 
of Regensburg and Fraunhofer Institute of Toxicology and 
Experimental Medicine, Regensburg, GERMANY

Mutation, selection and adaptation are - by convention - thought to occur primarily 
within and, to a lesser degree, outside the primary tumour. However, we previously 
noted in breast cancer and melanoma that metastatic dissemination occurs often 
early and that advanced tumour stages seed relatively fewer cells. This indicates 
that metastatic founder cells may lodge and evolve considerable periods of time 
outside the primary tumour. However, it generates a plethora of questions: How do 
cancer cells survive at distant sites? From which disseminated cancer cells descent 
metastatic colonies? Can genomic evolution occur during dormancy in quiescent 
cells? Does the environment trigger progression of early-disseminated cancer cells 
or do late-arriving cancer cells take over incipient metastatic colonies? We try to 
address these questions by analysing single disseminated cancer cells isolated at 
various time points of disease. Our data suggest that available models and endpoint 
analyses – such as the comparison of primary tumours and metastases -  are 
insufficient to reflect disease dynamics in patients. Therefore, we have to carefully 
consider the clinical and evolutionary stage of an individual disease when we try to 
address the underlying mechanisms.

Speaker abstracts
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PROFFERED PAPER 2

An intravascular tumor niche identified by deep-tumor multiphoton 
endomicroscopy

Sarah Weischer2, Gert-Jan Bakker2, Lenny Droesen2, Judith Heidelin4, Rainer Engers1, 
Bernhard Messerschmidt3, Volker Andresen4, Peter Friedl2,5

1 Zentrum für Pathologie, Zytologie und Molekularpathologie, Neuss, GERMANY,  2 
Department of Cell Biology, Radboud Institute of Molecular Life Science/Radboudumc, 
Nijmegen, NETHERLANDS,  3 Grintech GmbH, Jena, GERMANY,  4 LaVision Biotec 
GmbH, Bielefeld, GERMANY,  5 UT MD Anderson Cancer Center, Department of 
Genitourinary Medical Oncology, Houston, TX, USA

The biology in the tumor core differs from the invasive tumor margin by metabolic 
reprogramming and cell function. However, real-time analysis using intravital 
microscopy is limited to the superficial tumor regions due to light scattering and 
absorption. To enable deep-tumor microscopy, we developed a rotational side-view 
endomicroscope consisting of a GRIN lens embedded in a biocompatible polyimide 
tubing (diameter: 420µm). Endomicroscopy was performed with subcellular resolution 
reaching up to 2mm deep inside the tissue, including multicolor fluorescence and 
second harmonic generation of fibrillar collagen. Endomicroscopic penetration into the 
tumor caused only minimal frictional damage, with intact perfused vessels near the 
imaging interface, minimal bleeding after retraction, and lack of circulating tumor cell 
(CTC) induction after imaging.

We performed 3D and time-lapse endomicroscopy in the core of B16F10 melanoma 
tumors and identified a pool of intravascular resident tumor cells (IRTC) that were 
located inside tumor vessels in focalized microniches (“hotspots”). Analysis of arrival 
and departure kinetics of IRTC revealed long residence times (days) and slow turn-
over, indicating IRTC as a persisting pool of intravascular non-circulating tumor cells. 
IRTC inside the tumor were confirmed in 75% of clinical samples from melanoma 
patients, and their abundance was positively correlated with the tumor stage. To test 
whether IRTC contribute to the CTC pool, the intratumor blood flow was stimulated 
by systemic administration of prazosin, an α-adrenergic receptor antagonist, and this 
resulted in 4-fold increased CTC counts in the periphery within 10 minutes.

In conclusion, intratumor endomicroscopy allows to identify intratumor heterogeneity. 
By residing in blood vessels long-term, IRTC form a previously unappreciated tumor 
compartment which forms a reservoir for CTCs in response to varying blood flow, and 
might contribute to metastatic seeding. 

Speaker abstracts
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A role for integrin trafficking in metastatic niche priming

Jim Norman1

1 CRUK-Beatson Institute, Glasgow, UK

Loss of function of the p53 tumour suppressor is one of the 
most well-documented drivers of cancer.  Moreover, many 
cancers harbour gain-of-function mutations in p53 which not 

only oppose its tumour-suppressive function, but additionally impart pro-invasive/
pro-metastatic capabilities to cancers.  Thus, pancreatic adenocarcinoma (PDAC) 
which are driven by mutant KRas in combination with mutant p53 metastasise much 
more readily than do those driven by mutant KRas in combination with p53 loss.  In 
this talk I describe how mice with mutant p53-driven (but not p53 null) PDAC display 
marked differences in the immune and extracellular matrix (ECM) microenvironments 
of metastatic target organs (including the lung and liver) and that these changes 
precede the seeding of frank metastases.  I will then describe a mechanism through 
which mutant p53-expressing tumours can influence ECM deposition by altering the 
composition of exosomes that tumour cells release.  Indeed, mutant p53 (but not p53 
loss) influences the quantity of the sialomucin, podocalyxin, which is packaged into 
exosomes.  Podocalyxin-containing exosomes then affect the endosomal trafficking 
of integrins in fibroblasts which, in turn, alters the type of ECM deposited by these 
target cells.  Importantly, the ECM which is deposited by fibroblasts under the 
influence of exosomes from mutant p53-expressing tumour cells supports invasive 
growth of p53 null cancer cells.  Thus, this mechanism in which mutant p53’s pro-
invasive gain-of-function can be passed between cells and organs may underpin 
metastatic niche priming in PDAC and other cancers. 

Speaker abstracts
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The role of metabolism is metastasis formation

Sarah-Maria Fendt1,2

1 VIB, 3000, BELGIUM,  2 KU Leuven and Leuven Cancer 
Institute , 3000, BELGIUM

Metabolic rewiring is a hallmark of cancer cells. However, 
how nutrients drive the ability of cancer cells to rewire their 

metabolism is poorly defined. We are investigating the in vivo nutrient metabolism 
during metastasis formation to mechanistically understand how nutrients from the 
microenvironment enable cancers to progress from a local to a systemic disease. 
Using 13C tracer infusions in mouse models we find that nutrient availability shapes 
the metabolism and phenotype of cells and subsequently promotes the progression 
of cancer. Consequently, interfering with nutrient metabolism emerges as a promising 
therapeutic strategy against cancer. Taken together, our research highlights that 
nutrient metabolism is an important driver of cancer progression. 
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Immune evasion and metastasis in colorectal cancer

Eduard Batlle1,2

1 ICREA & IRB Barcelona, Barcelona, SPAIN,  2 The Barcelona 
Institute of Science and Technology, Barcelona, SPAIN

Most colorectal cancer (CRC) patients die as a result of 
metastasis. Neither conventional chemotherapy nor current 

targeted therapies offer significant benefits once the disease has spread to distant 
organs.  Furthermore, current CRC staging based on histopathology and imaging 
has a limited ability to predict the evolution of the disease. We have recently 
discovered that vast majority of genes that distinguish poor prognosis CRC subtypes 
are expressed by cancer-associated fibroblasts rather than by epithelial tumor cells. 
We showed that metastasis relies on a tumor cell non-autonomous program driven 
by TGF-beta in the tumor microenvironment. Here I will discuss our latest data on 
how stromal cells help disseminated tumor cells evade the attack of the immune 
system and the design of new therapeutic strategies based on targeting the tumor 
microenvironment.
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New Approaches to studying lung cancer metastasis using 
circulating tumour cells

Caroline Dive1, Kathryn Simpson1, Kris Frese1, Maria Peiris 
Pages1, Stuart Williamson1, Sarah Pearsall1, Julien Sage2, Fiona 
Blackhall3

1 Manchester Centre for Cancer Biomarker Sciences, CRUK Manchester Institute, 
University of Manchester, Manchester, UK,  2 Stanford University, School of Medicine, 
Stanford, California, USA,  3 Faculty of Biology, Medicine and Health, University of 
Manchester and Christie NHS Foundation Trust, Manchester, UK

Obtaining clinical tumour biopsies to study metastasis in small cell lung cancer is 
challenging. We have generated 45 CTC derived patient explant models (CDX) in 
immune compromised mice, including models made from CTCs at pre-treatment 
baseline and from the same patients CTCs again at post chemotherapy relapse. 
These paired models allow interrogation of phenotypic changes occurring during 
disease progression. CDX models (s.c. or orthotopic) metastasise to the same 
organs in mice as commonly observed in patients. Using labelled CDX cells 
(genetically manipulated for function testing), we have developed new workflows 
to study SCLC metastasis to the liver and the brain. We have also discovered that 
SCLC cells can undergo vasculogenic mimicry (VM, making their own blood vessels) 
and that this is associated with worse prognosis. I will describe ongoing studies 
aimed at defining the impact of VM on tumour growth and metastasis both in CDX 
and genetically engineered mouse models (GEMMs) of SCLC and to interrogate the 
molecular mechanisms regulating VM.   

Speaker abstracts



2nd joint EACR-MRS Conference - Seed and Soil: Mechanisms of Metastasis
Berlin, Germany | 07 - 09 October 2019

23

PROFFERED PAPER 3

Single-cell polarity as a pro-metastatic feature of circulating tumour cells

Anna Lorentzen1,2, Paul Becker2,3, Massimo Saini3,7, Andreas Trumpp3,6, Christoph A. 
Klein4,8, Bernhard Polzer4, Lubor Borsig9

1 Aarhus University, Aarhus, DENMARK,  2 Helmholtz Center (HMGU) and 
Technical University Munich, Munich, GERMANY,  3 German Cancer Research 
Center (DKFZ), Heidelberg, GERMANY,  4 Fraunhofer-Institut für Toxikologie und 
Experimentelle Medizin, Regensburg, GERMANY,  5 German Cancer Consortium 
(DKTK), Heidelberg, GERMANY,  6 Heidelberg Institute for Stem Cell Technology 
and Experimental Medicine (HI-STEM) gGmbH, Heidelberg, GERMANY,  7 University 
of Basel, Basel, SWITZERLAND,  8 University of Regensburg, Regensburg, 
GERMANY,  9 University of Zurich, Zurich, SWITZERLAND

Therapeutic targeting of circulating tumour cells (CTCs) may offer new strategies and 
treatment options to prevent or reduce metastasis. Most CTCs shedded by a primary 
tumour do not develop into metastases but die as a result of the hostile environment 
in the blood circulation. The intrinsic factors that determine the ability of a CTC for 
successful metastatic dissemination are still not fully understood. While expression of 
certain markers is associated with increased metastatic seeding of CTCs, no general 
mechanistic features have been identified previously. 
In this comprehensive study, we have investigated the role of cell polarisation in 
dissemination of CTCs and identified and characterised “single-cell polarity in liquid 
phase” as a generic, pro-metastatic feature of cell lines from different tumour entities 
and CTCs isolated from cancer patients. Mechanistically, single-cell polarity favours 
attachment and adhesion of tumour cells and thereby contributes to seeding in vitro. 
The extent of single-cell polarisation correlated with the metastatic capacity of CTCs 
in mice and the metastatic potential of cell lines. Importantly, inhibition of single-cell 
polarity reduced metastatic seeding in vivo, indicating that single-cell polarity may 
constitute a targetable feature of metastasising CTCs. 
In summary, our research shows that single-cell polarity is a generic property of 
tumour cells in liquid phase constituting a metastatic quality of CTCs that can be 
targeted to reduce metastatic spreading. Thorough clinical evaluation and further 
research into molecular regulators of single-cell polarity may thus provide novel, 
broad therapeutic strategies against metastatic cancers.
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Nestin+ MSC Niches in the Bone Marrow Drive 
Disseminated Tumor Cell (DTC) Dormancy

Ana Rita Nobre1,2, Emma Risson2,3, Julie Di Martino2, Julie 
Cheung2, Paul Ciero4, Jiapeng Wang5, Mohamad Azhar5, Javier 
Bravo-Cordero2, Paul Frenette4, Julio A. Aguirre-Ghiso2

1 Abel Salazar Institute of Biomedical Sciences, University of 
Porto, Porto, PORTUGAL,  2 Department of Hematology and 

Medical Oncology, Tisch Cancer Institute, Black Family Stem Cell Institute, Precision 
Immunology Institute, Icahn School of Medicine at Mount Sinai, New York, USA,  3 
Claude Bernard University, Lyon, FRANCE,  4 Albert Einstein College of Medicine, 
New York, USA,  5 School of Medicine at University of South Carolina, Columbia, 
USA

Cancer patients often display remarkably prolonged disease-free periods before 
developing metastasis. Many cancers have bone marrow (BM) DTCs that do not 
immediately grow but can eventually form bone lesions or seed other organs. If 
dormant DTCs found in target organs could be prevented from awakening and 
surviving, metastasis could be prevented or significantly delayed. DTCs in the 
mouse bone marrow (BM) show a remarkable ability to persist in a dormant state. 
BM cytokines such as TGFb2 and BMP7 have been linked to dormancy of DTCs. 
However, the identity of the BM niche cells producing these signals and how they 
maintain homeostasis and dormancy has remained elusive. The hematopoietic stem 
cell (HSC) niche was described as indispensable for maintaining HSC dormancy, 
self-renewal and expansion. In particular NG2+/Nestin+ MSCs were  described as 
inducers of HSC dormancy through TGFb signaling. We hypothesized that these 
MSCs could be key inducers of DTC dormancy through high TGFb2 and BMP7 
production and general BM homeostasis.

In vivo metastasis experiments using genetic ablation of NG2+/Nestin+ MSCs show 
that in wild type mice breast cancer (BrCa) cells seed the BM and stay in a dormant 
single cell state as determined by lack of proliferation markers and expression of 
NR2F1, a dormancy regulator. In contrast, NG2-Cre-ER-iDTR (with reduced number 
of NG2+/Nestin+ MSCs) have proliferative NR2F1lo bones metastasis, supporting 
that NG2+/Nestin+ MSCs are important to maintain BrCa DTC dormancy. Using 
a transgenic mouse where Nestin drives GFP expression (Nestin-GFP) we found 
that Nestin-GFP+ MSCs express higher levels of TGFb2 and BMP7 when compared 
to Nestin-GFP- cells. In the BM Nestin-GFP MSCs were co-located with BMP7 and 
TGFb2 reservoirs. Further, BM conditioned media (BM-CM) derived from NG2-Cre-
ER-iDTR (with reduced number of Nestin-GFP+ MSCs) mice displayed lower levels 
of TGFb2 than the mice that has intact Nestin-GFP+ MSCs. In vitro 3D co-cultures 
of single BrCa and HNSCC cells and Nestin-GFP+ or Nestin-GFP- cells revealed 
that Nestin+ MSCs suppressed cancer cell growth. TGFb2, BMP7 and BM-CM from 
TGFb2+/+ mice also suppressed BrCa cell growth, while this effect was partially 
reverted when using BM-CM from TGFb2+/- mice. We conclude that NG2+/Nestin+ 
MSCs play a key role in controlling dormancy of  DTCs in the bone marrow providing 
evidence that HSC dormancy niches can reprogram malignant cells into dormancy or 
actively suppress their malignat proliferation. These studies offer the opportunity to 
identify ways to maintain dormancy or to exploit vulnerabilities of DTCs held dormant 
by BM homeostatic signals.
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Creating an immunostimulating tumor microenvironment: 
From vessel pruning to vessel tuning 

Yichao Hua1, Gerlanda Villa1, Florian Rambow1, Junbin Qian1, 
Oliver Burton2, Susan Schlenner2, Melanie Guyot1, Diether 
Lambrechts1, Jean-Christophe Marine1, Gabriele Bergers1,3

1 VIB-Center for Cancer Biology, Leuven, BELGIUM,  2 VIB-
Center for Brain & Disease Research, Leuven, BELGIUM,  3 

UCSF-Helen Diller Cancer Center, San Francisco, USA

Tumor angiogenesis and escape of immunosurveillance are two cancer hallmarks 
that are tightly linked and reciprocally regulated by paracrine signaling cues 
of cell constituents from both compartments. Consequently, antiangiogenic 
immunotherapies in various experimental tumor models have provided encouraging 
evidence that targeting and modifying both tumor vessels and immune cells 
increases the effectiveness in cancer patients. Here we present data that 
antiangiogenic immunotherapy not only normalizes the tumor vasculature but 
also transforms vascular hot spots into high endothelial venules (HEVs) in several 
murine cancer types. Intratumoral HEVs substantially enhance the infiltration of 
various lymphocytes generating tertiary lymphoid structures (TLS) which correlate 
with tumor reduction and prolonged survival.  As HEVs are specialized endothelial 
cells (ECs) that normally facilitate the trafficking of lymphoid cells into lymphoid 
organs, it is conceivable that intratumoral HEVs may help to eradicate malignant 
lesions by increasing T-cell influx and activity to the tumor site. In order to elicit the 
functional properties and regulation mechanisms of intratumoral HEVs (tu-HEVs), 
we performed single cell RNA sequencing of isolated lymphoid LN-HEVs and tu-
HEVs as well as tumor endothelial cells and conducted genetic tracing experiments 
which together revealed that tu-HEVs differ in a functional and regulatory manner 
from normal HEVs in lymph nodes. Our data further suggest that the specifics of 
intratumoral HEV ontogeny and dynamics could be therapeutically exploited to 
enhance overall immune responses in malignant lesions. 
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Exploring CDK4/6 inhibitor drug resistance at the single cell 
level in metastatic breast cancer CTCs

Lisa Becker1,2, Michael Fletcher3, Roberto Wüth1,2, Laura Michel4, 
Frederic Marmé4, Andreas Schneeweiss4, Marc Zapatka3, Martin 
Sprick2, Andreas Trumpp1,2

1 Division of Stem Cells and Cancer, German Cancer Research 
Center (DKFZ), Heidelberg, GERMANY,  2 Heidelberg 

Institute for Stem Cell Technology and Experimental Medicine (HI-STEM gGmbH), 
Heidelberg, GERMANY,  3 Division of Molecular Genetics, German Cancer Research 
Center (DKFZ), Heidelberg, GERMANY,  4 National Center for Tumor Diseases, 
University Hospital Heidelberg, Heidelberg, GERMANY

Metastatic breast cancer still remains incurable. Blood circulating tumor cells 
(CTCs) are assumed to be the source for metastatic onset and the enumeration of 
CTCs has prognostic value for survival in metastatic breast cancer (mBC) patients. 
However, the biological profiles of CTCs are so far not considered in therapy 
selection. Here we serially collect liquid biopsies of mBC patients throughout their 
course of therapy with the CDK4/6 inhibitor palbociclib to monitor treatment response 
and drug resistance development. Towards this end, we combined transcriptomic, 
genomic and proteomic analyses of primary CTCs at the bulk and single cell level. 
Furthermore, we generated patient-specific, in vitro expanded CTC cell lines to 
uncover the molecular mechanisms of drug resistance and identify new therapeutic 
targets by drug sensitivity assays. By analyzing mBC CTCs of serial liquid biopsies 
we monitored cell cycle arrest upon palbociclib treatment and drug resistance 
development. Drug sensitivity and successive drug resistance can be observed 
in primary and in vitro expanded, patient-specific CTCs. As revealed by RNA-seq 
of bulk and single CTCs of one patient, acquired resistance to palbociclib in mBC 
CTCs is associated with altered transcriptional programs including RB transcriptional 
corepressor 1 (RB1) function and can be linked to a loss-of-function mutation in 
the RB1 gene. Interestingly, apart from altered RB1 function, we can identify a 
global transcriptional transition from palbociclib sensitivity to resistance. Using drug 
screening assays on CTC-derived cell lines, we identified potential compounds that 
in combination with palbociclib could circumvent the acquired resistance in vitro. 
Our study indicates that information about the biological and molecular state of 
serially collected CTCs can help to earlier detect the onset of resistance and could 
potentially identify more efficacious therapies and thus should be included in clinical 
disease management.
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The AMP activated protein kinase promotes metastasis through the regulation 
of ROS production

Gopalakrishnan Ramakrishnan1, Nissim Hay1

1 UIC, CHICAGO, USA

Metastasis to distant organs is a predictor of poor prognosis and is the leading cause 
of death in cancer patients. The metastatic cascade is associated with metabolic 
rewiring of key signaling pathways, wherein during initial invasion, circulating cancer 
cells depend on enhanced antioxidant defenses and elevated ATP production. 
Metabolic stress is imparted via increased ROS during the process of detachment 
of cancer cells from the primary tumor and overcoming that is a critical requisite for 
invasion. However, the underlying survival mechanisms employed by invading cells 
to combat oxidative stress are not well understood. We found that AMPK is required 
for metastasis. AMPK deletion in the metastatic breast cancer MDA-MB-231 (LN2) 
cells attenuated the orthotopic primary tumor growth. In addition, AMPK deficient 
cells also showed marked reduction in the formation of metastatic nodules in the lung 
and inducible re-expressed AMPK restored metastasis. These observations were 
reproduced in the experimental MMTV-PyMT mouse model of metastases. Temporal 
ablation of AMPK expression through a tetracycline inducible system, post the 
formation of primary tumors, diminished colonization to the lungs. Rescuing AMPK 
expression or treating the mice with the ROS scavenger NAC was able to restore 
the invasive potential of the cells. Further dataset analyses and Tissue Micro Arrays 
indicated a positive correlation amongst increased expression of AMPK and reduced 
metastases free survival in several cancers. Thus AMPK, in addition to its function 
in ATP homeostasis, is a key regulator of cancer cell survival under energy stress 
conditions that partake in the underpinnings of invasion and metastasis. 
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Dual function of CD44 in cancer cells and in the tumor 
stroma

Leonel Munoz-Sagredo1, Yvonne Heneka1, Veronique Orian-
Rousseau1

1 Karlsruhe Institute Of Technology, Karslruhe, GERMANY

CD44 is a family of transmembrane glycoproteins acting as a 
molecular hub integrating extracellular cues. At the molecular level, CD44 isoforms 
collaborate with receptor tyrosine kinases (RTKs) such as MET, VEGFR-2 and 
EGFR allowing their activation and subsequent signaling. The study of the co-
receptor function of CD44v6 for RTKs led to the identification of peptides inhibiting 
RTK activation. Using human tumor xenografts and syngeneic tumors grown in 
orthotopic sites, we showed a drastic effect of the CD44v6 peptides on tumor 
growth and metastasis. Most excitingly, the CD44v6 peptides eliminate already 
established pancreatic cancer metastases suggesting a role of CD44v6 in the 
survival of metastatic cells in distant organs.The CD44v6 peptide also increased 
the survival ofLSL-KRasG12D/+;LSL-Trp53R172H/+;Pdx1Cre(KPC) mice (Matzke-Ogi, 
Gastroenterology 2016). 

However, pancreatic tumors are characterized by a desmoplastic stroma which 
occupies a large proportion of the total tumor size. Since CD44 isoforms are 
expressed not only on tumor cells but also on several stromal cells, we postulate 
that the potent effects of CD44v6 blockade might be due to the targeting of CD44 on 
both compartments.  Indeed, the removal of Cd44from pancreatic stellate cells for 
example, impairs their activation. 

To study the contribution of CD44 to the pre-metastatic and metastatic niches, 
we injected KPC cells in syngeneic mice. 14 days-post-implantation, we found 
hematopoietic (CD45+/CD11b+/CD44+) cell clusters in the liver that were significantly 
higher in number and size in tumor-bearing mice as compared to control mice. In 
bone marrow derived cells (BMDCs) from the same tumor-bearing mice, the CD44 
splicing pattern changed. In these cells, chemotaxis and adhesion was modulated 
by CD44 blockade. To further test the impact of CD44 in BMDCs participating 
in the formation of these niches, we are currently measuring the consequences 
of Cd44or Cd44v6knock out specifically in BMDCs using Cd44fl/fl;VavCreERT2mice. 
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ECM remodelling during cancer progression

Janine Erler1

1 BRIC/University of Copenhagen, Copenhagen, DENMARK

Metastasis is strongly regulated by the extracellular matrix 
(ECM). Studies have shown that the ECM can promote or 
restrict cancer progression, and that targeting cell-ECM 

interactions can disrupt tumour growth and invasion as well as improve drug 
response. Very little is known about the ECM at the metastatic niche. We have taken 
several approaches to characterise metastatic ECM, study how it regulates cell 
behaviour, and target cell-ECM interactions to disrupt metastatic tumour formation 
and growth. We aim to translate our findings into the clinic to improve the survival of 
patients with metastatic disease. 
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A role for ROS in regulating metastasis

Eric Cheung1, Stiaan Labuschagne1, Karen Vousden1

1 Francis Crick Institute, London, UK

Many stages of tumour development are accompanied by an 
increase in oxidative stress, which can both promote and impede 
cancer progression. We have been studying the activity of the 

antioxidant protein TIGAR to examine the role of ROS regulation in cancer. The 
importance of ROS limitation in allowing primary tumour development is evident 
in several models where loss of TIGAR retards the development of pre-invasive 
neoplasia of the colon and pancreas. Interestingly, in the pancreas model, the 
tumours that develop in the absence of TIGAR show higher metastatic capacity 
– a phenotype that is dependent on increased ROS. Enhanced invasiveness of 
TIGAR deficient cells is accompanied by the acquisition of increased mesenchymal 
characteristics, a response that is plastic and can be reverted by treatment of the 
cells with antioxidants. Consistently, the pattern of TIGAR expression in both human 
and mouse PDACs also suggests a role for ROS limitation in the establishment 
of the primary malignancy and distant metastasis, with a role for enhanced ROS 
during the process of metastatic spread. Our result suggest that modulation of ROS 
can have different effects at different stages of cancer progression, highlighting the 
complexity of the use of anti-oxidant strategies for tumour therapy.
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Lung exposure to ionizing radiation elicits neutrophil-mediated tissue 
perturbations and creates a pro-metastatic microenvironment

Emma Nolan1, Ilaria Malanchi1
1 Francis Crick Institute, London, UK

Radiation therapy is a treatment modality used for many types of cancer, with 
almost half of all cancer patients undergoing radiotherapy as part of their treatment 
plan in the UK. Off-target exposure of healthy tissue to ionizing radiation remains 
a significant challenge for the treatment of cancer, since it can lead to severe and 
debilitating side effects such as lung fibrosis. Importantly, it is also thought to play 
a role in promoting tumour recurrence and resistance. The aim of this work was 
to understand how healthy lung tissue responds to radiation-induced injury, and 
to uncover the mechanisms by which these perturbations can influence fibrosis 
development and cancer cell behaviour.

Targeted lung irradiation triggered alterations in the endothelial, epithelial and 
mesenchymal compartments of the lung, as well as perturbations in the composition 
of the extracellular matrix. In addition, radiation exposure triggered the local 
activation of recruited lung neutrophils, inciting a pro-inflammatory phenotype that 
strongly supported the tissue response. Importantly, radiation exposure markedly 
enhanced the growth of metastatic competent breast cancer cells in the lungs as 
well as induced a metastatic phenotype in non-metastatic cancer cells. Neutrophil 
ablation in vivo significantly reduced the metastatic burden, highlighting their key role 
in promoting a tissue response and the resulting pro-tumorigenic microenvironment. 
Mechanistically, we identified signalling pathways activated in lung tissue cells upon 
irradiation that were specifically supported by neutrophil signals. Collectively, these 
findings indicate that radiation exposure in healthy tissue may unintentionally create 
a pro-metastatic lung microenvironment as collateral damage, a concept that has 
important implications for patient treatment. Most importantly, this work highlights the 
key influence of inflammatory components on this process and raises the possibility 
of a therapeutic intervention for these off-target effects. 
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Regulation of the metastatic niche in breast cancer

Thordur Oskarsson1,2

1 Heidelberg Institute for Stem Cell Technology and Experimental 
Medicine (HI-STEM gGmbH), 69120 Heidelberg, GERMANY,  2 
Division of Stem Cells and Cancer, German Cancer Research 
Center (DKFZ), 69120 Heidelberg, GERMANY

Cancer progression to metastasis remains a major clinical challenge and is 
commonly associated with resistance to currently used therapies such as 
chemotherapy. To progress into overt metastasis, disseminated cancer cells 
must resist a non-permissive environment and sustain growth at secondary 
sites. Increasing evidence suggests that cancer cells prevail by engaging and 
manipulating the microenvironment, generating a metastatic niche that promotes 
cancer cell fitness. In actively growing metastasis and in the context of therapeutic 
intervention, cancer cells are equipped to resist a variety of stress-inducing insults. 
The c-JUN N-terminal kinase (JNK) pathway is one of the primary mediators of 
stress signals and is induced by chemotherapy. However, the cellular outcome of 
JNK signaling in metastatic cancer is still paradoxical and poorly understood. We 
find that JNK signaling, which is active in a subpopulation of breast cancer cells, 
induces paracrine-mediated transformation of the microenvironment in secondary 
organs to fuel metastatic colonization. In experimental models, we show that JNK 
activity in cancer cells promotes changes in extracellular matrix composition that 
are required for metastasis and chemotherapy resistance. Moreover, JNK facilitates 
paracrine interactions with fibroblasts and endothelial cells, in lungs, that also 
promote metastatic growth. Exposure to multiple chemotherapies further exploits 
the JNK-mediated axis to enhance microenvironment transformation and confer 
treatment resistance. Importantly, JNK inhibition, or disruption of downstream 
stromal interactions, repress metastatic growth and sensitize remaining nodules to 
chemotherapy. These results show that cancer cells can benefit from chemotherapy-
induced stress signals to counteract cytotoxic responses of the therapy and place 
JNK signaling at the center of how breast cancer cells build a supportive metastatic 
niche.
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The Blood-Tumor Barrier of Brain Metastases

Brunilde Gril1, Anurag Paranjape1, Tiffany Lyle1, Patricia Steeg1

1 NCI, Bethesda, MD , USA

Brain metastases are serious complications of breast and other 
cancers. The brain is a unique microenvironment, insulated by the blood-brain barrier 
(BBB), a multicellular dynamic structure regulating exchanges between the blood and 
the central nervous system. Following the metastasis growth, the cancer cells shape 
the BBB into a blood-tumor barrier (BTB).

Using fluorescent dye and radiolabeled drugs, BTB permeability was heterogeneous, 
with only ~10% of lesions exhibiting sufficient permeability to induce an apoptotic 
response to paclitaxel, suggesting that inadequate chemotherapeutic drug 
distribution contributes to a lack of efficacy.

Using three mouse models of BCBM, paracellular permeability of the BTB was 
assessed using 3kDa Texas Red dextran (TRD). Combining fluorescent imaging 
techniques with laser capture microdissection, highly vs. poorly permeable 
metastases were dissected, as well as healthy brain parenchyma. Gene expression 
profiling of extracted RNA and quantitative immunofluorescence staining on new 
cohorts of mice revealed that the BTB was not a random deterioration of the BBB but 
rather evolved from consistent changes resulting in a newly organized structure.

We hypothesized that modulation of the BTB components could alter its permeability. 
Among the recurrent changes observed, astrocytic S1P3 was found to be 
over-expressed in highly permeable metastases in three independent models. 
S1P3+ astrocytes were also detected in human brain metastasis samples. The 
functional role of astrocytic S1P3 in BTB permeability was assessed in mice with 
administration of an S1P3 antagonist. S1P3 antagonist decreased the diffusion of 
TRD by 70% (P=0.016). Activating the S1P3 pathway by injecting the 231-BR cells 
over-expressing S1P3 increased TRD permeability by 20% (P = 0.0382).  In vitro 
mechanistic studies revealed that S1P3 exerted its effect by inducing IL-6 and CCL2 
secretion and decreasing adhesive endothelial proteins. This study represents an 
important proof of concept for the BTB permeability modulation through reactive 
astrocytes.
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1 – Poster Spotlight

Collagen III activates a DDR1-STAT1 signaling pathway in tumor cells leading 
to the assembly of a pro-dormant ECM niche

Julie Di Martino1, Ana Rita NOBRE1, Chandrani Mondal1, Eduardo Farias1, Alexandra 
Naba2, Julio Aguirre-Ghiso1, Jose Javier Bravo-Cordero1

1 Mount Sinai School of Medicine, New York, USA,  2 University of Illinois, Illinois, 
USA

Background: Metastasis is the primary cause of death in cancer patients. However, 
metastasis occur years after primary tumor removal. This delay is a consequence of 
tumor dormancy, a reversible growth arrest that can be regulated by the interaction 
of disseminated tumor cells (DTCs) with the microenvironments. Extracellular matrix 
(ECM) is a key component of the microenvironment that provide signals to the tumor 
cells and regulates tumor progression. Here, we investigate the role of tumor-derived 
ECM and tumor cell/ECM interactions in dormancy.

Methods: We used dormancy models of human head and neck squamous cell 
carcinoma as well as murine mammary carcinoma coupled with multiphoton intravital 
imaging to define how assembly of ECM by dormant cells sustain their quiescence.

Results: SHG imaging showed that ECM of dormant cells is mainly formed of a curly 
ECM whereas proliferative tumors set up collagen fibers straight. Transcriptome 
analysis of dormant and proliferative tumors revealed that dormant ECMs are highly 
enriched in collagens. Interestingly, depleting COL3A1 in dormant cells results 
in their awakening and restoration of tumor growth in vivo. We identified DDR1, 
a collagen receptor for these collagens, as upregulated in dormant cells upon 
dormancy onset (i.e TGFb2). Col III-rich microenvironments induce DDR1 expression 
and the entrance in dormancy. DDR1 downregulation leads to the reactivation of 
dormant cells in vivo.  ECM-proteomic analysis revealed that DDR1 is required to 
sustain tumor cell-derived COL3A1 expression in dormant cell, ECMs suggesting 
that DDR1 sustain dormancy by regulating the assembly of a pro-dormant ECM 
enriched in COL3. Moreover, we further identify a transcription factor network 
activated downstream DDR1, involving STAT1, that contribute to dormancy of cancer 
cells and to the assembly of this tumor self-made pro-quiescence ECM.

Conclusion: We demonstrated that upregulation of DDR1 prime cancer cells to 
secrete and assemble a pro-quiescence ECM through STAT1 signaling. 
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ANGPT2 and CXCR4 upregulation induced by ERK1/2-signaling mediates liver 
metastasis from colon cancer

Jelena Urosevic1, Alicia Llorente1, Anna Bellmunt1, Teresa Blasco2,1, Cristina 
Figueras-Puig1, Antonio Berenguer-llergo1, Eduard Batlle1,3, Angel R Nebreda1,3, 
Roger R. Gomis1,3

1 IRB Barcelona, Barcelona, SPAIN,  2 CIBERONC, Barcelona, SPAIN,  3 ICREA, 
Barcelona, SPAIN,  4 Universitat de Barcelona, Barcelona, SPAIN

Carcinoma development in colorectal cancer (CRC) is driven by genetic alterations 
in numerous signaling pathways. Alterations in the RAS-ERK1/2 pathway are 
associated with the shortest overall survival for patients after diagnosis of CRC 
metastatic disease, but how RAS-ERK signaling regulates CRC metastasis is still 
unknown. Here, we identified an ERK1/2-controlled metastatic gene set (EMGS) 
that is associated with increased recurrence and reduced survival for patients with 
CRC tumors. Higher levels of EMGS expression were detected in the CRC subsets 
Consensus Molecular Subtype (CMS)1 and CMS4. We show that the RAS-ERK1/2 
axis controls the expression of the cytokine ANGPT2 and the cytokine receptor 
CXCR4 in CRC cells, and that this facilitates the development of liver but not lung 
metastases, suggesting that ANGPT2 and CXCR4 are essential for metastatic 
outgrowth in the liver. We also show that CXCR4 also controls the expression of 
the cytokines IL10 and CXCL1, and provide evidence for a causal role of IL10 
in supporting liver colonization. In summary, we demonstrate that amplification 
of ERK1/2 signaling in KRAS-mutated CRC cells affects the cytokine milieu of 
the tumors, thus possibly affecting tumor–stroma interactions and favoring liver 
metastasis formation. 
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The Axon Guidance Receptor ROBO3 mediated transcriptional regulation links 
to pancreatic cancer plasticity 

Niklas Krebs1, Lukas Klein1, Mengyu Tu1, Xingbo Xu2, Jeannine M. Güntner3, Florian 
Wegwitz4, Volker Ellenrieder1, Shiv K. Singh1

1 University Medical Center Goettingen, Gastroenterology and gastrointestinal 
Oncology, Göttingen, GERMANY,  2 University Medical Center Goettingen, 
Department of Cardiology and Pneumology, Göttingen, GERMANY,  3 University 
Medical Center Goettingen and Max-Planck Institute for Experimental Medicine, 
Department of Hematology & Medical Oncology, Göttingen, GERMANY,  4 
Department of General, Visceral and Pediatric Surgery, University Medical Center, 
Göttingen, GERMANY

Pancreatic ductal adenocarcinoma (PDA) is one of the most lethal human 
malignancies with dismal 5-years survival rate below 7%, and it is estimated to 
become second leading cause of cancer-related death by end of 2030. Pancreatic 
tumor heterogeneity is one of the key hallmark in disease progression and treatment.  
Recently, based on whole genome sequencing and transcriptome profiling have 
significantly improved our understanding of pancreatic intratumoral heterogeneity 
and tumor cell plasticity. Based on these molecular sub-classification two most 
clinically relevant ‘subtype’ of PDA such as ‘classical’ and ‘basal-like’ have been 
identified. Moreover, basal-like subtype is potentially linked to poor prognosis and 
highly resistance against current therapeutic regimen (e.g. modified-FOLFIRINOX) 
in PDA patients. Recent studies show that high expression of ROBO3 is associated 
with poor survival of PDA patients.  However, the molecular and cellular mechanism 
involved in the regulation of ROBO3 signaling in pancreatic cancer progression 
remains elusive. In this study, we aimed to investigate the critical role of ROBO3 in 
pancreatic cancer plasticity and chemoresistance. Briefly, we show that ROBO3 is 
highly expressed in the invasive ‘Quasi-Mesenchymal’ (QM) cells as compared to 
‘Classical’ (CL) cells. Furthermore, CRISPR/dCas9-mediated knockdown of ROBO3 
in Quasi-Mesenchymal cells results reduced cellular invasion rate as compared to 
control cells.  Mechanistically, ROBO3 induces activation of pSTAT3 transcription 
network to drive pancreatic cancer cells towards a mesenchymal and poorly 
differentiated phenotype.     

Importantly, CRISPR/dCas9-mediated knockdown of ROBO3 results in decreased 
pSTAT3 expression and other mesenchymal gene signatures (e.g. ZEB1) both in 
vitro and in pancreatic orthotopic tumor models.  In conclusion, our studies highlight 
a novel role for the ROBO3-signalling pathway in promoting pancreatic cancer 
plasticity and provide a plausible target for inhibiting pancreatic cancer invasion and 
metastases.
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YAP-TEAD pharmacological inhibition in lung cancer (LC) and malignant 
pleural mesothelioma (MPM)

Paula Abreu1, Anne Soude2, Martine Barth2, .Pierre Broqua2, Maria-Carla Parrini1, 
Jacques Camonis1, Gérard Zalcman1,3

1 U830 INSERM, Research Centre of Curie Institute, Paris, FRANCE,  2 INVENTIVA, 
Daix, FRANCE,  3 Thoracic Oncology Department & CIC 1425, University Hospital 
Bichat, Paris, FRANCE,  4 University of Paris, Xavier Bichat Medicine Faculty, Paris, 
FRANCE

Background: Lung cancer is the main cause of cancer death worldwide, with 85% 
of patients dying from metastases. Hippo pathway, regulating nuclear abundance 
of YAP transcriptional co-activator was shown to contribute to LC and malignant 
pleural mesothelioma aggressiveness. Inactivation of the Hippo pathway upstream 
negative regulators, RASSF1A or NF2/merlin tumor suppressor genes, was shown 
to activate YAP in LC and MPM respectively, RASSF1A gene methylation being 
a poor prognosis factor in lung cancer. Nuclear YAP binds the TEAD transcription 
factors (TEAD1-4), up-regulating gene expression of genes involved in cell invasion, 
immune regulation or control of cell survival. Our work aimed to select and validate 
new YAP/TEAD interaction inhibitors developed by Inventiva Pharma, in YAP-
activated lung cancer or mesothelioma cell models.

Material & Methods: After initial biochemical screening, Inventiva compounds 
capacity to impair YAP/TEAD interaction was demonstrated in cell-based 
transactivation and luciferase reporter assays. A lead compound (Compound A) was 
selected for further investigation in A549, H1299, H2052 cell lines with high nuclear 
YAP, and Hek-HT or MET5A control cell lines without YAP activation.

Results: Compound A induced a significant decrease in YAP target genes expression 
as assessed by qRT-PCR while immunofluorescence evidenced a significant 
reduction of nuclear YAP signal. Wound healing assays showed that compound 
A strongly impaired cancer cell motility. As previously reported with YAP RNAis, 
compound A was able to lower Tramedinib IC50 in a Ras-mutated lung cancer 
model(A549), confirming the potential synthetic lethal effect of concurrent YAP 
and RAF-MEK inhibitions in such RAS-mutated lung cancer. Lastly, the efficacy 
of compound A in restoring sensitivity of paclitaxel-resistant lung cancer cell lines 
to paclitaxel, was studied, such resistance being associated to YAP-targets up-
regulation.

Conclusion:  YAP/TEAD inhibitors are promising agents able to inhibit cell migration 
in both lung cancer and mesothelioma models, by down-regulating YAP activity. 
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Osteosarcoma-released bioactive factors facilitate lung metastasis by 
regulating cell adhesion

Sara Almeida1,2, Nuno Lima3, Tânia Martins-Marques 3,5, Henrique Girão 3,5, Catarina 
Miranda4,5, Luis Pereira de Almeida 4,5, Amilcar Falcão1,2, Antero Abrunhosa1,2, Célia 
Gomes3,5

1 Institute of Nuclear Sciences Applied to Health (ICNAS), University of Coimbra, 
Coimbra, PORTUGAL,  2 Coimbra Institute for Biomedical Imaging and Translational 
Research (CIBIT), University of Coimbra, Coimbra, PORTUGAL,  3 Institute for 
Clinical and Biomedical Research (iCBR), Faculty of Medicine, University of 
Coimbra, Coimbra, PORTUGAL,  4 Center for Neuroscience and Cell Biology (CNC), 
University of Coimbra, Coimbra, PORTUGAL,  5 CNC. IBILI Consortium, University of 
Coimbra, Coimbra, PORTUGAL

The lungs are the most common sites to develop metastases, representing about 80-
90 % of the osteosarcoma metastases. This high propensity to metastasize leads to 
a poor prognosis for osteosarcoma patients, being crucial to create new approaches 
to an early diagnosis and efficient treatment of this disease.

Nowadays, it is well known that a supportive and receptive microenvironment – 
the pre-metastatic niche (PMN) - is essential for the development of metastases. 
In particular, extracellular vesicles, namely exosomes, have been recognized 
as facilitators and modulators of PMN, playing an important role in extracellular 
matrix remodelling, inflammation, immune response and angiogenesis/vascular 
permeability.

Our main goal was to explore the contribution of extracellular vesicles released by 
osteosarcoma cells in the PMN formation and lung metastasis. We evaluated the 
effect of conditioned medium (CM) and exosomes collected from two osteosarcoma 
cell lines (143B and MNNG/HOS) in the adhesive ability of cells to fibronectin and 
collagen pre-coated plates, which are two major components of extracellular matrix. 
Treatment with CM or exosomes enhanced significantly (p<0.01) adhesiveness of 
both cell lines to fibronectin and collagen, although a less pronounced but significant 
effect was observed in treated cells with the exosomal fraction. These findings 
suggest that exosomes together with released soluble factors facilitate cell adhesion 
which is a critical step for lung metastases formation.  

To investigate the role of those tumour-released factors on metastasis formation in 
vivo, female nude mice were treated with CM before intravenous injection of MNNG/
HOS luciferase-expressing cells. After 5 weeks, 50 % of the animals pre-treated 
with CM develop lung metastases. No lung metastases were observed in animals 
inoculated only with tumour cells.

Our data, although preliminary, suggest the exosomes together with the secreted 
soluble factors by osteosarcoma cells promote cellular adhesion, and seems to 
contribute for the PMN formation and subsequent metastatic lung colonization.
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E-cadherin-mediated cell-cell adhesion is required for estrogen receptor-
positive breast cancer progression

Patrick Aouad 1, Georgios Sflomos 1, Laura Battista1, Valentina Scabia1, Ayyakkannu 
Ayyanan1, Cathrin Brisken1

1 EPFL, Lausanne, SWITZERLAND

Metastatic disease remains the underlying cause of morbidity and mortality in breast 
cancer (BC) patients. Progress in understanding the metastatic cascade of estrogen 
receptor-positive (ER+) BCs, which represent 75% of all cases, has been hampered 
by the lack of clinically relevant xenograft models. We have recently overcome this 
hurdle and developed a pre-clinical ER+ BC xenograft model that recapitulates the 
different stages of the human disease by grafting tumor cells into the mammary ducts 
instead of the mammary or subcutaneous fat. This model offered the unprecedented 
opportunity to study the critical transition from in situ to invasive disease and 
spontaneous metastasis.  Mechanisms for invasion and metastasis include the loss 
of E-cadherin and the acquisition of epithelial-mesenchymal transition-activating 
transcription factors (EMT-TFs). However, the requirement for EMT in invasion 
and metastasis and the relevance to human cancers remain debatable. We aimed 
at addressing this issue by first knocking down (KD) E-cadherin in ER+ BC cells, 
intraductally-grafting them, and assessing their growth potential and metastatic 
burden in vivo. We show that loss of E-cadherin reduced the proliferation of MCF-
7 and 3 patient-derived xenografts (PDXs). The observed proliferation defect in 
E-cadherin KD cells could not be rescued by the mixing of wild type (WT) cells, 
indicating a cell-intrinsic defect. Light-sheet fluorescence imaging on fat-cleared 
mammary glands revealed preferential colonization of KD cells on the tip of ducts 
compared to WT cells that distended the entire ductal tree.  Strikingly, KD cells were 
significantly less invasive and metastatic compared to their WT counterparts. We 
next addressed whether Zeb1, a prominent EMT-TF, is needed for the invasion and 
metastasis of MCF7 and PDXs. Contrary to previous studies, loss of Zeb1 did not 
impair the invasion and metastasis of ER+ BCs in vivo. Altogether, these data uphold 
a role for E-cadherin in invasion and metastasis and link the epithelial integrity of 
ER+ BC cells to disease progression and poor disease outcomes.
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PACMAN: characterization of a migratory signature of breast cancer cells on 
IGDQ-exposing surfaces

Sophie Ayama1, Rodolfo Tondo2, Ricardo Marega1, Stéphane Lucas3, Davide 
Bonifazi2, Carine Michiels1

1 UNamur - URBC - Narilis, Namur, BELGIUM,  2 Cardiff University, Cardiff, UK,  3 
UNamur - LARN - Narilis, Namur, UK

Breast cancer is the first type of cancer in term of incidence in the world with only 
36% of survival at 5 years. The poor prognosis of this disease is mainly due to 
metastasis formation, which is a key process in Nature and the understanding of its 
complex mechanisms is crucial in many fields (biomaterials, engineering…). Cells 
can detect chemical and physical gradients both on surface and in solution and 
respond to them with oriented movement, therefore controlling such processes could 
potentially result in major advances in biochemistry and biotechnology with potential 
breakthroughs in metastasis treatment and tissue regeneration.

In this work known as PACMAN (Peptide-Assisted Cellular Migration Along 
eNgineered surfaces) project, we have shown, in an in vitro model of cell migration 
(Marega and al, Small (2016)), that IGDQ-exposing (IsoLeu-Gly-Asp-Glutamine 
type I Fibronectin motif) monolayers (SAMs) on gold sustain the adhesion of MDA-
MB-231 cells by triggering Focal Adhesion Kinase by activating integrins. We 
focusses on the integrins a5b1 and avb3, already known to be implicated in cell 
migration. In this project, such tunable scaffolds are used to mimic the extracellular 
environment, being able to induce and control cell migration towards an anisotropic 
surface, for a reversible migration movement.

The observed migratory behavior induced by the IGDQ-bearing peptide gradient 
along the surface suggests the presence of cell subpopulations associated with 
a “stationary” or a “migratory” phenotype, the latter determining a considerable 
cell migration at the sub-cm length scale.  Those phenotypes obtained were 
characterized by a single-cell whole RNA-sequencing in order to identify new 
pathways regulating the metastasis process or a migratory signature using a 
complete bioinformatic analysis.

The aim of this work is to highlight the pathways implied into the integrin-dependent 
cell migration and to find putative therapeutic, diagnostic or prognostic targets to 
improve molecular stratification of tumors and therapeutic personalization.
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Monitoring cancer cell cycle progression within quiescence-inducing 3D 
matrices 

Sadra Bakhshandeh1, Daniela S. Garske1, Aline Lueckgen2, Hubert Taieb1, Jörg 
Contzen3,4, Manfred Gossen4,5, Peter Fratzl1, Amaia Cipitria1

1 Department of Biomaterials - Max Planck Institute of Colloids and Interfaces, 
Potsdam, GERMANY,  2 Julius Wolff Institute - Charité Universitätsmedizin 
Berlin, Berlin, GERMANY,  3 Department of Experimental Neurology - Charité 
Universitätsmedizin Berlin, Berlin, GERMANY,  4 Berlin-Brandenburg Center for 
Regenerative Therapies - Charité Universitätsmedizin Berlin, Berlin, GERMANY,  5 
Institute of Biomaterial Science - Helmholtz-Zentrum Geesthacht, Teltow, GERMANY

Outgrowth of tumor cells disseminated to secondary organs might not occur instantly, 
with recurrences ranging from years to decades, suggesting that a number of these 
cells might go into a state of dormancy. It has long been accepted that soluble 
biochemical signals might orchestrate such events; nonetheless, increasing evidence 
also points towards the role of biophysical cues. In this regard, the physicochemical 
properties of the extracellular matrix (ECM), as the context-provider of the metastatic 
niche, have been shown to deeply affect cancer cell proliferation. Classical 3D 
biomaterials meant to replicate such interactions, such as Matrigel, collagen or native 
ECMs, are often poorly defined and/or do not allow the decoupling of adhesion and 
mechanical properties.

In contrast, the biocompatibility and inertness of alginate-based biomaterials allow for 
specific and modular functionalization of 3D cultures. Norbornene-modified alginate 
in particular, was crosslinked with dithiothreitol and functionalized with the thiol-
coupled cell adhesion peptide RGD via UV-mediated thiol-ene chemistry, resulting 
in covalent and non-degradable hydrogels with tunable mechanical properties. To 
visualize and quantify the cell cycle state in real time, the human breast cancer cell 
line MDA-MB-231 was genetically modified with fluorescence ubiquitination cell cycle 
indicator-2 (FUCCI-2) through lentiviral transduction, displaying the G1 phase in red 
(mCherry) and S/G2/M phase in green (mVenus), while cells in the G0 phase remain 
colorless.

Unlike in Matrigel, cells encapsulated within alginate hydrogels were restricted 
in migration and proliferation with no detectable metabolic activity, resembling a 
quiescent state. Monitoring single-cell cycle progression over a period of 5 days 
within physically confined non-degradable 3D matrices of varying stiffness and 
w/o RGD, pointed towards a significantly higher percentage of surviving cells 
with initial cell cycle state G0/G1 vs. S/G2/M. Current work involves morphological 
characterization of the surviving cells by means of FIB/SEM and TEM, coupled with 
their phenotypic and molecular profiling.
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The Effect of SIX1 on Cancer Stem Cell Marker Genes Expression in Sphere-
forming colonies

Pelin Balçık-Erçin1

1 Gebze Technical University, Kocaeli, TURKEY

Sine oculis homeoprotein 1 (SIX1)  has an essential role in embryonic development 
and its aberrant expression was detected in various mammalian cancers. SIX1 
transcription factor induces EMT, regulates crucial genes related to cancer 
progression and increases the oncogenic potential of cells. SIX1 overexpression 
was detected in multiple human cancers including breast, lung, pancreatic, cervical, 
colorectal, ovarian and hepatocellular carcinoma (HCC). Hepatocellular carcinoma is 
the most prevalent primary liver cancer and is one of the leading causes of cancer-
related deaths. Recent studies show that SIX1 transcription factor affects CSC 
properties in a variety of mammalian cancer cells except for HCC. The present study 
is aiming to investigate the SIX1 role in sphere formation ability and cancer stem cell 
markers expressions in HCC.

SIX1 expression was suppressed by short hairpin RNA transduction in HCC cell 
line and SIX1 knock-down and control cell clones are generated. Sphere formation 
assay was carried out to investigate the role of SIX1 in cancer stem cells markers 
expression in sphere colonies by RT-qPCR.

SIX1 suppressed of sphere formation ability. Interestingly, the expression levels of 
OCT4, KLF4, and THY1 are decrease but CD133, and EPCAM expressions are 
remarkably upregulated in SIX1 down-regulated colonies compare to control.

The results provide that SIX1 has an important role in anchorage-dependent gene 
expression profile especially cancer stem cell markers in HCC.
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Context-specific functions of TGFβ influence epithelial plasticity in pancreatic 
cancer

Stefanie Bärthel1,4, Sebastian Widholz2,4, Roman Maresch2,4, Chiara Falcomatà1,4, 
Magdalena Zukowska1,4, Tânia Custodio Santos1,4, Sebastian Müller2,4, Roland M. 
Schmid5, Günter Schneider5, Roland Rad2,4, Dieter Saur1,4

1 Institute of Translational Cancer Research and Experimental Cancer Therapy, 
TranslaTUM, Technical University Munich, Munich, GERMANY,  2 Institute of 
Molecular Oncology and Functional Genomics, TranslaTUM, Technical University 
Munich, Munich, GERMANY,  3 Division of Translational Cancer Research, 
Heidelberg, GERMANY,  4 German Cancer Consortium (DKTK), Partner Site Munich, 
Munich, GERMANY,  5 Department of Internal Medicine II, Klinikum rechts der Isar, 
Munich, GERMANY

Pancreatic ductal adenocarcinoma (PDAC) is characterized by a poor 5-year 
survival rate. Typically, metastases are already found at the time of diagnosis, 
thus limiting the treatment options. TGFβ displays a central signaling hub in tumor 
development, acting either as tumor suppressor or enhancer of tumor progression 
and metastasis formation. Carcinoma cells which disseminate to distant organs can 
undergo epithelial-to-mesenchymal transition (EMT) to gain invading properties. The 
contribution of different EMT phenotypes to local invasion and metastasis of PDAC 
cells remains unclear. Hence, a precise analysis of molecular mechanisms leading to 
distinct EMT phenotypes is urgently needed.

We employ genetically engineered mouse models to dissect context-specific TGFβ 
functions in PDAC progression and metastasis formation in vivo. Moreover, we 
conducted a systematic analysis of EMT-transition states using genetically annotated 
and molecularly well characterized mouse PDAC resources, which represent major 
molecular and genetic subtypes of human PDAC. We found that TGFβ-1 treatment 
of KrasG12D-driven PDAC cell lines showed a diverse effect on phenotypic switch 
and led to the identification of distinct EMT phenotypes. These phenotypes showed 
differential EMT marker expression, proliferation rates as well as non-canonical 
TGFβ signaling upregulation based on their genetic and molecular features. Finally, 
PDAC cells that lack a functional receptor for TGFβ-1 were not able to undergo EMT 
upon treatment. These data demonstrate substantial heterogeneity of PDAC cells in 
response to TGFβ and provide important insights into the diverse molecular functions 
of TGFβ signaling in PDAC. A deeper functional understanding of the underlying 
genetic and/or epigenetic modifications and molecular signaling networks will 
pave the way towards the therapeutic targeting of EMT transition states, which will 
ultimately result in a better clinical management of pancreatic cancer patients.
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High level of MYB oncogene – good or bad news for cancer patients?

Lucia Knopfova1,2, Monika Ducka1,2, Michal Masarik3, Marketa Hermanova3, Jan 
Smarda1, Lubor Borsig4, Petr Benes1,2

1 Department of Experimental Biology, Faculty of Science, Masaryk University, Brno, 
CZECH REPUBLIC,  2 International Clinical Research Center, St. Anne’s University 
Hospital, Brno, CZECH REPUBLIC,  3 School of Medicine, Masaryk University, Brno, 
CZECH REPUBLIC,  4 Institute of Physiology, University of Zürich and Zürich Center 
for Integrative Human Physiology, Zurich, SWITZERLAND

The c-Myb protein is a transcriptional regulator of stem cells maintenance in bone 
marrow, colon epithelia, and brain neurogenic niches. The pioneering research 
revealed that c-Myb is essential for normal hematopoiesis and identified it as 
important oncogene in various leukemias. The mechanism of its oncogenic function 
has been intensively studied in last decades and c-Myb is currently considered as a 
key regulator of balance between cell proliferation, differentiation and survival. Later 
studies found c-Myb overexpression in carcinomas and other tumor types where 
its oncogenic function has been suggested as well. Interestingly, we and others 
have recently shown that increased expression of c-Myb protein represents a good 
prognostic factor in breast and colon carcinomas. Our experimental and clinical data 
in accordance with analysis of publically available databases revealed that c-Myb 
expression negatively associates with distant metastasis formation. This unexpected 
metastasis-suppressor function of c-Myb relates to its immune-modulatory role and 
target organ specific features. Thus we postulate that albeit MYB overexpression 
is considered as an important factor contributing to proliferation/survival of cancer 
cells and early tumorigenesis, it has significant negative impact on tumor cell 
dissemination.

This work was supported by the Czech Science Foundation grant 17-08985Y and 
Czech Health Research Council project NV18-07-00073.
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Identification of a new vascular marker correlating with colon cancer 
metastatization at distant organs

Alice Bertocchi1, Sara Carloni1, Antonino Lo Cascio1, Ilaria Spadoni1, Simona 
Ravenda3, Giovanni Bertalot4, Salvatore Pece4,2, Pier Paolo Di Fiore4,2, Giuseppe 
Viale 4, Giuseppe Penna1, Maria Rescigno1

1 Department of Mucosal Immunology and Microbiota, Humanitas Research, Milan, 
ITALY,  2 Department of experimental Oncology, European Institute of Oncology, 
Milan, ITALY,  3 Gastroenterology Medical Oncology Unit, European Institue of 
Oncology, Milan, ITALY,  4 Department of Pathology, European Institute of Oncology, 
Milan, ITALY

Distant metastasis is the second leading cause of colon cancer-related mortality. 
After surgical resection of the primary tumor, 40% of colon cancer (CC) patients 
develop distant metastases in five years. Spreading of neoplastic cells from CC to 
regional lymph nodes (LN) is often associated with distant recurrence. However, 
several clinical trials have shown that lymphadenectomy is not increasing CC 
patient’s survival. This phenomenon is probably due to a metastatic dissemination 
that occurs via the systemic blood circulation, rather than the lymphatic vessels. So 
far, it has not been fully described how such dissemination is achieved.

We hypothesized that the disruption of the vascular endothelium in colon tumors can 
be linked to cancer cells dissemination. We identified a new marker of permissive 
vasculature, which is more detectable in primary tumors of CC patients that have 
developed distant metastases within five years. To better investigate vasculature 
disruption and its involvement in distant metastases formation, we looked at 
increased detection of this new marker in a mouse model that develops spontaneous 
tumors mainly in the colon. These mice showed dismantled vasculature at the tumor 
level and they concomitantly exhibited the formation of a pre- metastatic niche at 
distant sites, which then favored the recruitment of metastatic cells. Understanding 
vascular impairment mechanisms can shed light on the process of colon metastases 
and this marker can be used as a new prognostic biomarker to predict distant 
metastases formation.
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Tissue-specific activation of endothelium drive organ-specific metastasis

Elisabetta Biglieri1, J.F. Glaus Garzon1, Lubor Borsig1

1 University of Zurich (UZH), Zurich, SWITZERLAND

The crosstalk between tumor cells and the local microenvironment is crucial for the 
outcome of metastasis. Metastatic spread of tumor cells is not random but rather 
organ specific. The physiology of blood vessels in different organs and the degree 
of endothelial activation determine the efficiency of tumor seeding and metastasis. 
The aim of the project is to study how microvascular endothelium contributes to 
metastasis.

We compare RNA transcriptomes of activated endothelial cells from two different 
metastatic sites/foci (lung and liver) using three different spontaneous metastatic 
mouse models. Identified changes in RNA transcripts were analyzed by bioinformatic 
tools to determine common pathways involved in lung and liver endothelial cells 
activation and their role in metastasis will be verified in vivo. In parallel, we analyzed 
RNA transcriptomes from tumor cells located at metastatic sites compared to tumor 
cells from correspondent primary tumors.

We showed that endothelial cells from metastatic lung foci express activation 
markers such as E-selectin, VCAM1, ICAM1 and Tnfrsf9 when compared to 
the naïve lungs in breast and lung cancer models. The RNA transcriptomes of 
activated endothelial cells from lungs of breast and lung cancer models show 279 
genes significantly changed in both models and BP (biological process) enriched 
in endothelial cells in foci are cell cycle, cell division, cell adhesion and leukocyte 
migration. Moreover, BP analysis of RNA transcriptomes of tumor cells from 
lung and breast primary tumors show enrichment in extracellular structure and 
matrix organization, response to external stimulus and cell adhesion compared to 
metastatic tumor cells.

Our data show that endothelial activation is dependent on a metastatic site. The 
validation of identified genes relevant specifically for the metastasis in breast and 
lung models are under investigation.
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Probing the role of copper chaperone ATOX1 in breast cancer cell migration

Stéphanie Blockhuys1, Pernilla Wittung-Stafshede1

1 Chalmers University of Technology, Gothenburg, SWEDEN

Introduction: Breast cancer progression is associated with increased copper (Cu) 
levels in the patient´s serum and cancer tissue. Cu is known to be essential for 
at least three hallmarks of cancer; proliferative immortality, angiogenesis and 
metastasis. However, it is unclear which Cu-binding proteins are involved in these 
processes and how they obtain Cu. Earlier, we found that the Cu-chaperone anti-
oxidant protein 1 (ATOX1) is upregulated in primary breast cancer tissues, and 
that ATOX1 accumulates at the lamellipodia borders of migratory breast cancer 
cells, suggesting a new role of ATOX1 in breast cancer cell migration (i.e., a key 
phenomenon in metastasis).

Methods and results: To elucidate the role of ATOX1 in breast cancer cell migration, 
we performed 2D video microscopy and studied the motility tracks of MDA-MB-231 
breast cancer cells as a function of ATOX1 and Cu levels. We found that both cell 
migration velocity and Euclidean distance were reduced upon ATOX1 silencing in a 
Cu-dependent manner. Also silencing of ATP7A reduced cell migration suggesting 
that ATOX1 regulates cell migration through the ATP7A-LOX axis. Proximity ligation 
experiments demonstrated close proximity (<40nm) of ATOX1, ATP7A and LOX in 
the cells, whereby ATOX1-LOX and ATP7A-LOX were dependent on ATP7A and 
ATOX1 expression, respectively.

Conclusions and future perspectives: ATOX1 plays a key role in cancer cell migration 
via the ATP7A-LOX axis, whereby Cu is transported by ATOX1 via ATP7A to LOX. 
Hereby, ATOX1 may be a predictive biomarker for breast cancer metastasis, such 
that patients with high ATOX1 levels in their breast tumors would be at higher risk 
of metastasis than those with low ATOX1 levels. To test this concept, careful clinical 
studies of the connection between ATOX1 level/localization and metastasis likelihood 
are needed.
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Exosomes from prostate cancer cells promote osteoblast differentiation and 
activity through phospholipase D

Mathieu Borel1, Olivier Cuvilier2, Leyre Brizuela Madrid1, Saida Mebarek1

1 Institut de Chimie et Biochmie Moléculaires et Supramoléculaires, Villeurbanne, 
FRANCE,  2 Institut de Pharmacologie et de Biologie Structurale, Toulouse, FRANCE

Prostate cancer (PCa) is the most frequent cancer in men aged 65 and 
over (1.6 million cases, 2015, globally). PCa mainly metastasis to bone 
and forms osteocondensant metastasis which induce pain, fractures, and 
nerve compression. Cancer cell-derived exosomes have been shown to participate 
in crucial steps of the metastatic spread, ranging from oncogenic reprogramming 
of malignant cells to formation of pre-metastatic niches.Exosomes are membrane 
vesicles(50-100 nm)of endocytic origin released by all cells which contain numerous 
potent regulating factors such as proteins, microRNAs, DNAs, lipids, and mRNAs. 
Phospholipase D (PLD), an enzyme which hydrolyzes phosphatidylcholine to yield 
phosphatidic acid, has been implicated in numerous aspects of tumorigenesis 
and is suspected to play a role in exosomes biogenesis. Thus, PLD would 
constitute a novel interesting target to treat PCa bone metastasis. Experimental 
procedure:We extracted exosomes from different PCa cell lines (by differential 
ultracentrifugation). Exosomes derived from C4-2B cells (a PCa cell line derived 
from bone metastasis) were produced in the presence or in the absence of a PLD 
pharmacological inhibitor (Halopemide). These C4-2B-derived exosomes were used 
to treat osteoblasts (MC3T3-E1 cell line and primary murine osteoblasts). Alkaline 
phosphatase (AP) activity, as well as osteogenic differentiation markers (Osx, Ocn, 
Opn, Dmp1, Alpl), were then measured. Results:When C4-2B cells were exposed 
to Halopemide, the number of exosomes released diminished by 30 %. Exosomes-
treated osteoblasts showed a higher AP activity, as well as increased osteogenic 
differentiation markers. Contrariwise, C4-2B exosomes generated in the presence 
of Halopemide lost their ability to stimulate AP activity and osteogenic markers in 
osteoblasts. Conclusion:PLD regulates exosomes secretion in C4-2B cells as 
well as their ability to increase AP activity and osteogenic markers in osteoblasts. 
Thus, PLD could be considered as a potent player in the establishment of PCa bone 
metastasis.
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Paradigm shift in solid cancer and the need for antimetastatic drugs

Aneta Gandalovicová1, Daniel Rosel1, Victoria Sanz-Moreno2, Jan Brábek1

1 Charles University, Prague, CZECH REPUBLIC,  2 Queen Mary University, London, 
UK

In solid cancers, invasion and metastasis account for more than 90% of mortality. 
However, in the current armory of anticancer therapies, a specific category of anti-
invasion and antimetastatic drugs is missing. We coin the term ‘migrastatics’ for 
drugs interfering with all modes of cancer cell invasion and metastasis, to distinguish 
this class from conventional cytostatic drugs, which are mainly directed against 
cell proliferation. We define actin polymerization and contractility as plausible 
target mechanisms for migrastatics and select candidate migrastatic drugs. Critical 
assessment of these antimetastatic agents is warranted, because they may define 
new options for the treatment of solid cancers. 
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Transitioning EMT profile and recurrence in patients with peritoneal 
metastases selected for cytoreductive surgery and hyperthermic 
intraperitoneal chemotherapy (CRS-HIPEC)

Nayana Lazzari1, Paola Del Bianco2, Barbara Montini1, Marco Tonello3, Rocco 
Cappellesso4, Giulia Rigotto1, Maria Assunta Piano1, Silvano Fasolato5, Carlo 
Rossi6,7, Pierluigi Pilati3, Antonio Sommariva3, Maria Luisa Calabrò1

1 Immunology and Molecular Oncology, Veneto Institute of Oncology IOV - IRCCS, 
Padua, ITALY,  2 Clinical Research Unit, Veneto Institute of Oncology IOV – IRCCS, 
Padua, ITALY,  3 Surgical Oncology of the Esophagus and Digestive Tract, Veneto 
Institute of Oncology IOV – IRCCS, Castelfranco Veneto, ITALY,  4 Surgical 
Pathology and Cytopathology, Dept of Medicine, University of Padua, Padua, 
ITALY,  5 Internal Medicine and Hepatology, Dept of Medicine, University of Padua, 
Padua, ITALY,  6 Surgical Oncology, Veneto Institute of Oncology IOV – IRCCS, 
Padua, ITALY,  7 Dept. of Surgery, Oncology and Gastroenterology, University of 
Padua, Padua, ITALY

Transitioning EMT profile and recurrence in patients with peritoneal metastases 
selected for cytoreductive surgery and hyperthermic intraperitoneal chemotherapy 
(CRS-HIPEC)

Introduction: Peritoneal metastases (PM) are linked to poor outcome, although CRS-
HIPEC have improved loco-regional control of the disease in several histotypes. 
Factors associated with epithelial-mesenchymal transition (EMT) guide the 
metastatic spread and control the aggressiveness and stemness of tumor cells. In 
this exploratory study we analyzed the expression pattern and prognostic relevance 
of EMT- and stemness-related factors in samples of PM patients selected for CRS-
HIPEC.

Material and methods: qRT-PCR was carried out in tumor samples from 14 patients 
with pseudomyxoma peritonei (PMP), 12 with colorectal carcinoma (CRC) and 7 
with peritoneal malignant mesothelioma (MM). Principal component analysis (PCA) 
was performed to identify gene sets with coherent expression patterns that have a 
potential association with clinical response.

Results and discussion: PCA showed that CRC tended to cluster together, and 
PMP formed clusters including some CRC samples, whereas MM were more 
interspersed. PCA excluding MM samples showed a PMP cluster mainly defined 
by high expression of stemness genes (NANOG and OCT4), a PMP cluster with 
a mesenchymal profile (high expression of SNAIL, alphaSMA and N-cadherin), 
and a third with a late transitioning profile (high expression of ZO-1, SLUG, 
ZEB1, SIP1 and vimentin), whereas a CRC cluster showed an early transitioning 
profile (low expression of ZO-1, ZEB1, SIP1 and vimentin) positively correlated to 
stemness genes. Interestingly, the majority of patients in this CRC cluster had highly 
disseminated tumors not suitable for complete CRS; in optimally resected patients, 
this expression profile was significantly associated with a shorter recurrence-free 
survival (log-rank test, p=0.013).
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Conclusion: These preliminary data suggest that an early transitioning EMT profile 
positively correlated to stemness genes might be associated with recurrence in 
patients undergoing CRS-HIPEC. PMP were characterized by more heterogeneous 
profiles. Further analyses, including the correlation of EMT score with treatment 
response and survival, in a larger patient cohort are needed.
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miR-483-3p promotes EMT in metastatic CRC by boosting the HER3/AKT axis

Ermes Candiello1, Gigliola Reato1, Paolo Luraghi2, Federica Verginelli1, Gennaro 
Gambardella3, Antonio D’ambrosio1, Andrea Bertotti1, Livio Trusolino1, Carla 
Boccaccio1.

Ermes Candiello1, Gigliola Reato1, Paolo Luraghi2, Federica Verginelli1, Gennaro 
Gambardella3, Antonio D’ambrosio1, Andrea Bertotti1, Livio Trusolino1, Carla 
Boccaccio1

1 Candiolo Cancer Institute, FPO-IRCCS, Candiolo, ITALY,  2 IFOM, the FIRC 
Institute for Molecular Oncology, Milano, ITALY,  3 Telethon Institute of Genetics and 
Medicine, Napoli, ITALY

In colorectal cancer (CRC), one of the most common cancer types, the genetic 
mechanisms underlying progression are well characterized, but the pathogenesis 
of metastases is still poorly understood. Recent studies showed that miRNA483-
3p expression can contribute to promote metastatic dissemination in different 
tumors. In this work, we showed that stem-like cells derived from metastatic CRC 
(m-colospheres), which harbor amplification of the gene locus encompassing miRNA-
483-p, display a more aggressive mesenchymal phenotype compared to those 
with wild-type gene copy number. To investigate the biological role of miRNA483-
3p, we overexpressed it in wild-type (low expressing) m-colospheres. The ectopic 
overexpression of miR-483-3p induced epithelial-mesenchymal transition (EMT), 
as observed by breakdown of the m-colosphere compact epithelioid architecture, 
loss of E-cadherin expression, and upregulation of Vimentin and EMT transcription 
factors Slug, Snail, and YAP-TAZ. Concomitantly, miRNA483-3p overexpressing 
m-colospheres displayed increased ability to invade 3D-matrix in vitro, acquired 
proliferative autonomy from exogenous growth factors and doubled their stem-
like cell frequency as compared with wild-type m-colospheres. Mechanistically, 
we could correlate the upregulation of such pro-invasive and stem-like phenotype 
with hyperactivation of the signaling pathway triggered by HER3, mediated by 
AKT and GSK3b, and leading to activation of transcription factors responsible 
for EMT. By transcriptomic analyses and functional validation we found that 
miRNA483-3p targets NDRG1, a gene known as a ‘metastasis suppressor’, which 
is responsible for HER3 degradation. Therefore, we could show that m-colospheres 
overexpressing miRNA483-3p (included those endogenously harboring the miRNA 
gene amplification) lack NDRG1 expression and display constitutive activation of 
the signaling axis coupling HER3 with EMT. This study reconstructs the molecular 
mechanisms by which miRNA 483-3p can promote an aggressive phenotype in 
colorectal cancer and other tumors, and underscore the central role of the HER-3/
AKT axis in promoting metastasis.
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The NFKBIA’s amplification in cancer, emerging molecular targets for lung 
cancer therapy

Giovanna Carrà1, Rocco Piazza2, Giuseppe Ermondi3, Giulia Caron3, Chiara Riganti4, 
Beatrice Maffeo1, Antonio Cartellà1, Marcello Francesco Lingua4, Mara Brancaccio3, 
Riccardo Taulli4, Silvia Novello4, Alessandro Morotti1
1 Department of Clinical and Biological Sciences, University of Turin, Turin, ITALY,  2 
Department of Medicine and Surgery, University of Milano-Bicocca and San Gerardo 
Hospital, 20900, Monza,, ITALY,  3 Department of Molecular Biotechnology and 
Health Sciences, University of Turin, Turin, ITALY,  4 Department of Oncology, 
University of Turin, Turin, ITALY

Lung cancer is the major cause of cancer-related mortality worldwide, with a 5-year 
survival of approximately 18%. Despite, the increase in the understanding of the 
disease biology, the prognosis is still extremely poor and 90% of patients ultimately 
die from metastatic disease. For this reason, identification of patients for whom 
prognosis is severe enough to allow an aggressive approach in the treatment, is 
crucial. NF-κB is considered as the master regulator of the inflammatory response 
and it is also describe as associated with cancer development and maintenance. 
However, its role in cancer is not always considered as pro-tumorigenic. Here we 
show, that the imbalance of IκBα/NF-κB finely control important features of cancer 
progression. In particular, we demonstrated that the down modulation of IκBα 
promotes metabolic rewiring of lung cancer cells in favor of fatty acid oxidation which 
in turn generates a chronic oxidative stress and changing in apoptotic responses 
to DNA-damaging agents. In that sense, we found that IκBα silencing enhanced 
chemo-sensitivity, in vitro and in vivo models upon treatment. Therefore, IκBα could 
represent, critically, a biomarker  to chemotherapy response and a targetable protein 
to treat lung cancer.
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SOX9 drives pancreatic adenocarcinoma progression and confers 
chemoresistance by promoting epithelial-mesenchymal transition and cancer 
stem cell self-renewal

Estefania Carrasco-Garcia1,2, Maddalen Otaegi-Ugartemendia1, Ander Saenz-
Antoñanzas1, Alejandro Arrieta1, Ander Matheu1,2

1 Biodonostia Health Research Institute, Donostia, SPAIN,  2 CIBERfes, Madrid, 
SPAIN

Pancreatic ductal adenocarcinoma (PDAC) is one of the most aggressive and lethal 
solid malignancies, mainly due to late diagnosis, early metastasis and the resistance 
to the available chemotherapy. Nevertheless, the molecular basis underlying 
this aggressive behavior remains poorly understood. SOX9 is a developmental 
transcription factor that regulates stem cells during embryogenesis and also 
in mature organs including the pancreas, wherein it is required for maintaining 
pancreatic ductal identity. SOX9 is a key gen in the initiation of PDAC and we aimed 
at investigating its activity in PDAC progression through the analysis of its putative 
roles in cell plasticity, dissemination and therapy resistance.

Our results revealed that SOX9 is highly expressed in pancreatic cancer, being its 
levels particularly high in metastatic cases. SOX9 expression was correlated with 
high Vimentin expression (p=0.0006) and low E-cadherin expression (p=0.003), 
reflecting a process of epithelial–mesenchymal transition (EMT). Gain and loss of 
SOX9 studies in PDAC cells determined that SOX9 favours migration, invasion 
and metastatic dissemination of primary tumor cells, whilst SOX9 silencing in 
metastatic cells impaires their metastatic colonization potential, along with a 
reversion to epithelial features and loss of self-renewal and tumor maintenance 
ability. Additionally, we determined that high SOX9 expression confers resistance to 
gemcitabine. Mechanistically, we identified that the transcriptional repressor BMI-1 is 
involved in the oncogenic activity exerted by SOX9 in PDAC.
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Characterization of the secretome profile in brain metastatic breast cancer 
cells

Rita Carvalho1,2, Inês Conde1,2, Liliana Santos5,4, Ricardo Leitão5,4, Célia Gomes5,4, 
Ana Paula Silva5,4, Joana Paredes1,2, Ana Ribeiro1,2

1 i3S - Instituto de Investigação e Inovação em Saúde, Porto, PORTUGAL,  2 
IPATIMUP – Instituto de Patologia e Imunologia Molecular da Universidade do Porto, 
Porto, PORTUGAL,  3 Institute of Pharmacology and Experimental Therapeutics, 
Faculty of Medicine, University of Coimbra, Coimbra, PORTUGAL,  4 Institute 
for Clinical and Biomedical Research (iCBR), Faculty of Medicine, University of 
Coimbra, Coimbra, PORTUGAL,  5 CNC. IBILI Consortium, University of Coimbra, 
Coimbra, PORTUGAL

Brain metastases are associated with an alarming poor prognosis, being the 
metastatic site with the highest impact on the reduced survival of breast cancer 
patients. For this reason, strategies to treat and predict this disease stage is an 
oncology unmet need.

It is presently known that biological traits of breast cancer cells should be able to 
determine their metastatic tropism to specific organs. We hypothesize that breast 
cancer cells can specifically modulate the brain microenvironment, by secreting 
factors that will prepare the metastatic niche and ultimately favor their colonization. 
Thus, our goal is to identify potential specific secreted peptides involved in the brain 
organotropism by breast cancer cells.

For that we used the MDA-MB-231 breast cancer cells and their brain(231.Br), 
bone(231.Bo) and lung(231.Lu) organotropic variants. In order to identify putative 
molecular targets involved in the paracrine communication between cancer cells and 
the brain metastatic niche, high throughput Label Free Quantitation analysis was 
performed, using the secretome of all organotropic breast cancer cells cultured as 
3D-spheroids embedded in collagen type-I. From this data, we found 13-up-regulated 
and 21-down-regulated peptides specifically deregulated in the secretome of 231.Br. 
Interestingly, the analysis of the biological processes associated with this 34-peptide 
list revealed an enrichment in matrisome-associated (crucial for ECM remodeling) 
peptides.

In parallel, we characterized the impact of the secretome produced by the different 
organotropic breast cancer cells on BBB integrity. Interestingly, the secretome of 
231.Br increased transwell permeability and decreased transendothelial electrical 
resistance (TEER), which effect was not observed with the secretome from the 
bone and lung organotropic variants. Currently, we are evaluating the role of the 
34-peptide list (231.Br) on brain microenvironment modulation.

In conclusion, our data suggests a major role of the brain microenvironment 
remodeling in the early steps of the metastatic cascade, preparing the niche for the 
occurrence of effective brain metastasis.
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Novel aptamers selected on live cells for specific recognition of metastatic 
triple-negative breast cancer

Simona Camorani2, Ilaria Granata1, Francesca Collina3, Francesco Leonetti2, Monica 
Cantile3, Gerardo Botti3, Mario Rosario Guarracino1, Monica Fedele2, Laura Cerchia2

1 Computational and Data Science Laboratory, High Performance Computing and 
Networking Institute, CNR, Napoli, ITALY,  2 Institute of Experimental Endocrinology 
and Oncology “G. Salvatore” (IEOS), CNR , Napoli, ITALY,  3 Pathology Unit, Istituto 
Nazionale Tumori-IRCCS-Fondazione G. Pascale, Napoli, ITALY

Triple-negative breast cancer (TNBC), which lacks the expression of oestrogen 
and progesterone receptors and epidermal growth factor receptor 2, is a high 
heterogeneous group of tumours with a distinctly aggressive nature and high rates 
of relapse. TNBC metastasises during the early stages or even before the primary 
diagnosis. Only two targeted therapies have very recently been approved for some 
women with TNBC, thus the identification of further actionable molecular targets is 
urgently needed. Here, we applied a cell-SELEX (Systematic Evolution of Ligands by 
EXponential enrichment) method for the specific recognition of MDA-MB-231 cells, 
a highly metastatic human cell line representing an established model for one of the 
most aggressive TNBC subtypes. At each round, the positive selection step on TNBC 
cells was preceded by counterselection against non-TNBC breast cancer cell lines 
characterized by a very poor motility and invasiveness. By using high-throughput 
NGS and bioinformatics, we identified a panel of nuclease-resistant RNA aptamers 
that resulted able to bind to human TNBC cell lines, covering different TNBC 
subtypes, and to distinguish them from both normal cells and non-TNBC breast 
cancer cells. Noteworthy, the aptamers differentiate TNBC human samples when 
used for staining histological tissue sections. Also, they inhibit the mammosphere-
forming ability of TNBC cell lines, a cancer stem-like trait that is associated with 
aggressive and metastatic nature of TNBC.

To the best of our knowledge this is the first report on the identification of highly 
selective molecular probes providing not only specific binders for molecular 
subtyping of breast cancer, that differentiate tumour cells from healthy ones, but also 
therapeutic candidates, that can help in validating a TNBC diagnosis, guiding the 
personalized treatment and enabling theranostic applications. We anticipate that the 
identification of the targets recognized by the selected TNBC aptamers will help to 
expand the limited repertoire of actionable biomarkers for this group of tumours.
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A high-throughput siRNA screen to identify novel genes associated with breast 
cancer metastasis

Oishee Chatterjee1,2, Esdy Rozali1, Mariska Miranda1, Fares Al-Ejeh1,2

1 Personalised Medicine Team, QIMR Berghofer Medical Research Institute, 300 
Herston Road, Herston, QLD, AUSTRALIA,  2 School of Medicine, The University of 
Queensland, Qld, AUSTRALIA

Background: Molecular profiling has made it easier to identify cancer patients with 
good prognosis and help avoid redundant chemotherapy and toxic side effects. Our 
team has previously performed a meta-analysis of global transcriptome profile of all 
subtypes of breast cancer (BC) and developed a novel gene-expression signature 
called integrated Cancer Recurrence Score (iCRS), consisting a 275-geneset. This 
signature was validated experimentally in retrospective cohorts of breast cancer. 

Methods: A systematic in silico framework was designed to prioritize 21 novel 
genes from the iCRS gene signature which associates with poor distant-metastasis 
free survival of BC patients. With the help of an optimized siRNA mediated 
knockdown, the top 21 genes were screened using high-throughput assays for 
their role principally in proliferation and migration of different BC cell lines. Further 
in vitro studies were undertaken to validate the top gene targets and their potential 
mechanisms in regulating BC metastasis.

Results: We found that most of these novel genes played an important role in BC 
cell migration but varied across the BC subtypes. Silencing of few genes affected 
the propensity of BC cells to migrate but did not influence their proliferative capacity, 
which in turn allows them to move forward from being mere predictive biomarkers to 
potential drug targets for metastatic BC.

Conclusion: Altogether, our studies provide scope to combat metastasis by proffering 
insight to some novel genes that may aid in personalising the treatment for future BC 
patients.
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C1GALT1 promotes malignant phenotypes and Ephrin A1/EPHA2 signaling in 
gastric cancer cells

Syue-Ting Chen1, Po-Chu Lee2,1, Mei-Chun Lin2, Neng-Yu Lin1, Min-Chuan Huang1

1 National Taiwan University, Taipei, TAIWAN ROC,  2 National Taiwan University 
Hospital , Taipei, TAIWAN ROC

Background: Gastric cancer is the sixth leading cause of cancer-related deaths in the 
world. Targeted therapy and chemotherapy show limited efficacy. Receptor tyrosine 
kinases (RTKs) have been reported to carry O-glycans and O-glycosylation can 
modulate RTK activities. The critical O-glycosylating enzyme C1GALT1 has been 
reported to modulate tumor cell behaviors by regulating RTKs in various cancer 
types. However, the effects of glycan modification on activities of EPH receptors, the 
largest family of RTKs, are unclear. Although C1GALT1 is the critical O-glycosylating 
enzyme, its expression and functional role in EPH receptors activities in gastric 
cancer remain unknown.

Methods: Immunohistochemistry was performed to detect C1GALT1 in gastric cancer 
from paraffin-embedded tumor tissues and tissue microarray. Real time RT-PCR and 
Western blot analyses were used to determine the expression levels of C1GALT1 
in gastric cancer cells. C1GALT1 was knocked down or knocked out by siRNA and 
CRISPR/Cas9 system, respectively. Gastric cancer cellular properties were analyzed 
by MTT, transwell migration, and Matrigel invasion assays. Flow cytometry was 
used to analyze binding affinity of Ephrin A1 to gastric cancer cells. Site-directed 
mutagenesis was used to construct O-glycosite mutant on EPHA2.  

Results: C1GALT1 was overexpressed in gastric tumors and its high expression 
predicted poor prognosis. C1GALT1 inhibition decreased viability, migration 
and invasion in AGS and MKN45 cells. By contrast, C1GALT1 overexpression 
enhanced these malignant phenotypes. In addition, we observed that EPHA2 was 
an O-glycoprotein modified by C1GALT1 and downregulation of C1GALT1 inhibited 
Ephrin A1/EPHA2 signaling in AGS and MKN45 cells. Silencing of C1GALT1 
inhibited Ephrin A1-triggered migration and decreased Ephrin A1 binding to cell 
surfaces. Furthermore, we also observed that mutation of O-glycosylation sites on 
EPHA2 induces its tyrosine phosphorylation triggered by Ephrin A1.

Conclusion: Our findings reveal that C1GALT1 induces malignant phenotypes and 
enhances Ephrin A1-triggered migration and EPHA2 signaling in gastric cancer cells.
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Defining the metabolomic landscape of metastatic mammary carcinoma using 
the MMTV-PyMT mouse model

Cassie Clarke1, Sandeep Dhayade1, Emmanuel Dornier4, David Sumpton1, Michalis 
Gounis1, Jamie Stobo2, Gillian Mackay1, Iain MacPherson1,3, Karen Blyth1, Jim 
Norman1

1 Cancer Research UK Beatson Institute, Glasgow, UK,  2 Cancer Research UK 
Clinical Trials Unit , Glasgow, UK,  3 Institute of Cancer Sciences, Glasgow, UK,  4 
Gustave Roussy, Paris, FRANCE

Mammary gland specific expression of the oncogene PyMT (MMTV-PyMT) is 
frequently used as a mouse model of breast cancer, and when conducted in an 
FVB strain displays metastasis to the lung with high penetrance. To identify and 
characterise the metabolomic landscape associated with metastatic breast cancer, 
we investigated differences in circulating metabolites between the serum of MMTV-
PyMT FVB mice (n=29) and their wild-type counterparts (n=9), and between human 
metastatic breast cancer patients (n=99) and healthy volunteers (n=56) using an 
unbiased and un-targeted metabolomic approach. Consistent significant differences 
in metabolites were identified between tumour-bearing mice and humans and their 
healthy counterparts.  N-acetyl-aspartate (NAA) was identified as one of the most 
upregulated circulating metabolites in MMTV-PyMT animals (2.3 fold change PyMT/
WT p=0.0001) and was also one of the most significantly increased metabolites in 
the serum of breast cancer patients (1.6 fold change breast cancer patients/healthy 
volunteers p=<0.0001). Furthermore, in MMTV-PyMT mice the ratio of NAA to 
aspartate correlated negatively with metastatic burden, indicating that the conversion 
of NAA to aspartate via the action of aspartoacylase (Aspa) may be associated with 
mammary carcinoma progression in MMTV-PyMT mice (Spearman correlation, 
p=0.041). Indeed, we have found that cells from PyMT mammary tumours can 
uptake and metabolise NAA in an Aspa-dependent manner, and that this is able to 
increase the invasive potential of these cells (1.7 fold increase in pseudopod length, 
p=<0.0001). We are currently elucidating the mechanisms through which NAA, and 
its catabolism by Aspa, can influence the invasive behaviour of mammary carcinoma 
cells. 

MMTV-PyMT on an FVB background is a therefore a highly relevant model for 
studying the metabolomic landscape of metastatic breast cancer. Consequent 
analysis of untargeted metabolomics in this model is allowing us to understand the 
influence of metabolomics pathways, including the NAA pathway, on breast cancer 
metastasis.
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Hepatocyte-specific deletion of mTOR accelerates colorectal liver metastasis

Long Jiao1, Roman Eickhoff1, Andreas Kroh1, Ulf Peter Neumann1,2, Thorsten 
Cramer1,2

1 RWTH Aachen University Hospital, Aachen, GERMANY,  2 Maastricht University, 
Maastricht, NETHERLANDS

The mTOR protein is of central importance for the regulation of cell proliferation, 
metabolism and autophagy. Activation of the mTOR pathway is frequently found in 
cancer, resulting in the notion that targeting mTOR represents a useful approach 
for cancer therapy. Of note, mTOR inhibitors have thus far failed to demonstrate 
significant antiproliferative efficacy in the majority of cancer types. It is therefore of 
pivotal importance to better understand the functional significance of mTOR inhibition 
for the pathogenesis of cancer. We sought to characterize the cell type-specific 
role of mTOR for the pathogenesis of colorectal liver metastases. To this end, we 
established a liver epithelial cell (LEC)-specific knock-out (KO) of mTOR via the Cre/
loxP-system (termed mTORLEC mice). We characterized the growth of colorectal liver 
metastases (CRLM) in mTORLEC mice compared to wildtype controls. Unexpectedly, 
tumor nodules in the CRLM model were significantly larger in mTORLEC mice 
compared to controls. We hypothesized that the KO of mTOR in LECs resulted in 
the formation of a pro-tumorigenic microenvironment in the liver. To further analyze 
this, we determined the expression of pro-inflammatory factors in WT versus KO 
livers. While the expression of COX-2, HIF-1a, TNF-a and IL-6 was not affected, 
IL-1b gene expression was found to be significantly higher in the livers of mTORLEC 
mice. Furthermore, mTORLEC mice displayed periportal leukocyte accumulation that 
was absent in livers from wildtype mice. The functional relevance of this finding for 
the accelerated metastasis formation in mTORLEC mice is currently being evaluated 
by us. We show an unexpected acceleration of liver metastases upon functional 
deletion of mTOR specifically in liver epithelial cells. Our results add a further layer 
of complexity to the biology of mTOR and suggest that cell and tissue type-specific 
factors need to be considered in order to comprehend the role of mTOR for tumor 
biology.
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Role of DPPA3 in the biology of colorectal cancer

Estefania Cuesta-Borràs1, Oriol Arqués1, Jordi Martínez-Quintanilla1, Irene Irene 
Chicote1, Lorena Ramírez1, Laia Cabellos1, Àlex Mur1, Josep Tabernero2,3, Héctor G. 
Palmer1,3, Isabel Puig1

1 Stem Cells and Cancer Group, Vall d’Hebron Institute of Oncology, Barcelona, 
SPAIN,  2 Gastrointestinal and Endocrine Tumors Group, Medical Oncology 
Department, Vall d’Hebron University Hospital, Vall d’Hebron Institute of Oncology, 
Barcelona, SPAIN,  3 Centro de Investigación Biomédica en Red de Cáncer 
(CIBERONC), Madrid, SPAIN

Background: Cellular plasticity in tumours renders cells that acquire a stem-cell like 
phenotype, for which core pluripotency stem cell master regulators (OCT4, NANOG 
and SOX2) are instrumental and have been proven to be induced in several types 
of cancers. Furthermore, gene expression studies from clinical data show that 
transcription signatures associated with stem cell pathways inform on poor outcomes 
to therapy. Our group is interested in the molecular mechanisms underlying the 
biology of slow-cycling cancer cells (SCCC), which are characterised by a high 
degree of undifferentiation and enhanced chemoresistance. Gene expression 
profiling performed in colorectal cancer (CRC) SCCC allowed us to identify a set of 
pluripotency genes induced in these cells, including DPPA3, an epigenetic factor 
essential for early development that is expressed in embryonic stem cells (ESCs) 
and primordial germ cells (PGCs).

Methods: Knockdown, knockout and doxycycline-inducible overexpression systems 
were used to modify DPPA3 expression in SW1222 CRC cells. In vitro studies were 
performed in the different cellular models generated grown as 3D structures while in 
vivo experiments consisted in subcutaneous injections in mice for gene expression 
analysis and subsequent immunostainings. Finally, a cohort of 53 baseline stage II 
and III 5-FU-based adjuvant chemo-treated CRC patients was stratified according 
to DPPA3 expression, in which we assessed progression-free survival (PFS) and 
overall survival (OS).

Results: While overexpression of DPPA3 resulted in a dedifferentiation of cancer 
cells and upregulation of several stemness factors, its depletion drove cells towards 
differentiation. We also found that chemo-treated CRC patients expressing elevated 
levels of DPPA3 showed a shorter PFS and OS.

Conclusions: These results unmask a novel role of DPPA3 regulating cell fate 
commitment in CRC cells while its negative effects on PFS and OS in CRC 
patients suggest that this protein should be regarded as another pluripotency factor 
implicated in tumorigenesis.  
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The calcium sensing receptor in breast cancer and bone metastasis: A new 
dawn for calcilytics?

Souvik Das1, Lamia BOUAZZA3, Soumaya EL-MOGHRABI3, Cedric BOUDOT1, John 
WYSOLMERSKI2, Said KAMEL1, Philippe CLÉZARDIN3, Michel BRAZIER1, Romuald 
MENTAVERRI1

1 MP3CV University Center for Health Research, University of Picardie Jules Verne, 
Amiens, FRANCE,  2 Section of Endocrinology and Metabolism, Yale School of 
Medicine, Yale, USA,  3 Inserm U1033 LYOS, Lyon, FRANCE

-- The abstract has been withheld at the request of the author --
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Molecular interactions among TGF-β1, Lox and Arg/Abl2 in clear cell Renal Cell 
Carcinoma (ccRCC) and in its progression 

Sofia De Marco1, Barbara Torsello1, Emanuela Minutiello1, Silvia Bombelli1, Chiara 
Grasselli1, Stefano Eriani1, Nicola Zucchini2, Guido Strada3, Cristina Bianchi1, 
Roberto A. Perego1

1 School of Medicine and Surgery, University of Milano-Bicocca, Monza, ITALY,  2 
Anatomo-Pathology Unit, ASST Monza, San Gerardo Hospital, Monza, ITALY,  3 
Urology Unit, ASST North Milan, Bassini Hospital, Cinisello Balsamo, ITALY

Introduction: About 30% of ccRCC patients develop metastases and an involvement 
of TGFβ1 in promoting bone metastases has been described. Lysyl oxidase (Lox) 
activates osteoclasts and inhibits osteoblasts inducing pre-metastatic bone lesion 
formation in breast cancer. We showed that Lox is overexpressed in ccRCC and 
TGFβ1 production is modulated by Arg/Abl2 tyrosine kinase in human renal tubular 
cells. Arg is involved, through cytoskeleton regulation, in invasion and metastasis of 
breast cancer. Here we analysed the molecular interactions among TGFβ1, Lox and 
Arg in ccRCC and their effects on pre-metastatic bone lesion formation and tumor 
invasion.

Methods: Primary cell cultures from ccRCC and normal renal cortex specimens, 
ccRCC (786-O), osteoclast (Raw264) and osteoblast (MC3T3-E1) cell lines were 
used. 786-O cells were treated with TGFβ1 or with Arg siRNA even in presence 
of specific TGFβ pathway and proteasome inhibitors. Arg, TGFβ1, Lox, Smad2/3, 
phospho-Smad2/3, Akt and phospho-Akt were evaluated by western blot, Real-Time 
PCR or ELISA. Activation of Raw264 and proliferation of MC3T3-E1 cells cultured 
in conditioned media (CM) from treated 786-O cells were evaluated. Cell migration 
analysis was performed by Boyden chamber assay.

Results: TGFβ1 treatment of 786-O cells upregulated Lox expression and 
secretion. Otherwise, even in ccRCC primary cultures TGF-β1 and Lox were both 
overexpressed. TGFβ1 treatment downregulated Arg protein and inhibition of Smad-
dependent pathway and proteasome rescued Arg expression. Arg silencing in 786-O 
cells induced an increment of Lox expression by increasing TGFβ1 secretion and 
signalling, and inhibited cell migration. Treatment with 786-O CM inhibited osteoblast 
proliferation and activated osteoclasts. Lox inhibitor BAPN reverted these effects.

Conclusion: In ccRCC cells Arg modulates Lox production through TGFβ1 signalling, 
which in turn modulates Arg expression. The complex interactions among Arg, 
TGFβ1 and Lox might be important for ccRCC invasion and bone pre-metastatic 
niche formation.
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Ambra1 impacts on melanoma development and metastatic potential

Valerie Bodemeyer1, Luca Di Leo1, Marco Carretta3, Francesca Bosisio2, Matteo 
Bordi5, Giuseppina Claps4, Daniel Hargbøl Madsen3, Caroline Robert4, Penny Lovat6, 
Thomas Sauter7, Per Guldberg1, Francesco Cecconi1,5, Daniela De Zio1

1 Danish Cancer Society Research Center, Copenhagen, DENMARK,  2 University of 
Leuven, Leuven, BELGIUM,  3 Center for Cancer Immunotherapy, Herlev Hospital, 
Copenhagen, DENMARK,  4 INSERM U981, Villejuif, FRANCE,  5 University of Rome 
Tor Vergata, Rome, ITALY,  6 Newcastle University, Newcastle upon Tyne, UK,  7 
University of Luxembourg, Belvaux, LUXEMBOURG,  8 Bambino Gesù Children’s 
Hospital, Rome, ITALY

Despite the successful application of immune and targeted therapies in the treatment 
of advanced melanoma, drug resistance invariably develops and melanoma 
remains the deadliest form of skin cancer yet. Recently, we have found a promising 
candidate for melanoma biology in the protein Ambra1 whose function is required 
in regulating several oncogenic processes, such as autophagy, cell proliferation 
and cell death. Ambra1 is indeed a multifunctional scaffold protein that plays a 
critical role in the development of the central nervous system, with its functional 
deficiency in mouse embryos leading to neuroepithelial hyperplasia associated 
with autophagy impairment. By applying the genetically engineered mouse model 
(GEMM) of melanoma BrafV600E/Pten-depleted – a highly predictive preclinical 
model resembling the human disease – and a panel of human melanoma cell lines, 
we have found that: Ambra1 deficiency impacts on melanocytic nevi formation; 
Ambra1 deficiency promotes melanoma development and metastatic progression; 
Ambra1 low-expression is frequent in many human melanoma cells and significantly 
correlates with the expression of EMT-promoting factors. All together our preliminary 
data indicate a potential role of Ambra1 in melanoma ontogenesis and progression. 
Further studies will help deciphering the responsiveness of Ambra1-deficient 
melanomas to the current therapies and assessing the prognostic relevance of 
AMBRA1 in melanoma patients.
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Mechanisms of invasiveness and metastasis in colorectal cancer – functional 
relevance of phospho-PEA-15

Stefanie Deckert1, Steve Z. Martin1, Sebastian Foersch1, Wilfried Roth1, Katrin E. 
Tagscherer1

1 Institute of Pathology, University Medical Center Mainz, Mainz, GERMANY

PEA-15 (phosphoprotein enriched in astrocytes of 15 kDa) is a multifunctional protein 
containing a classical death effector domain (DED) and two phosphorylation sites 
at Ser104 and Ser116. It is associated with many fundamental cellular processes 
like apoptosis, proliferation and migration. Therefore, PEA-15 has been widely 
investigated in different cancer entities. Although colorectal carcinoma (CRC) is one 
of the three most commonly diagnosed cancers worldwide and characterized by a 
high mortality due to metastasis, the role of PEA-15 in CRC is rarely described. Here 
we investigated the impact of PEA-15 and its phosphorylation status on migration 
in CRCs. Single cell clones ectopically overexpressing either PEA-15 (PEA-15wt), a 
non-phosphorylatable double mutant (PEA-15AA) or two non-phosphorylatable single 
mutants (PEA-15S104A and PEA-15S116A) were generated in two different CRC cancer 
cell lines, HCT116 and DLD-1. First results indicate a PEA-15 mediated regulation 
of migration depending on its phosphorylation status in HCT116 cells. Similar effects 
of phospho-PEA-15 on invasiveness as well as cellular adhesion could be seen. 
The process of spheroid formation appeared to be more challenging for PEA-15 
overexpressing HCT116 and DLD-1 cells. In addition, we investigated the clinical 
relevance of phospho-PEA-15. Immunohistochemical staining of patient derived 
CRC tissue provided first indications of a differential expression of PEA-15 and its 
phosphorylated forms. Our results demonstrate that phospho-PEA-15 has an impact 
on cellular migration, invasiveness, spheroid formation and cellular adhesion in CRC. 
Therefore, the further elucidation of underlying mechanisms as well as the evaluation 
of phospho-PEA-15 as a prognostic factor for patients with CRC is warranted.
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Role of HGF/c-Met signaling pathway in human melanoma 

Lucia Demková1, Svetlana Miklíková1, Miroslava Matúšková1, Lucia Kučerová1, 
Božena Smolková1

1 Cancer Research Institute, Biomedical Research Center of Slovak Academy of 
Sciences, Dúbravská cesta 9 Bratislava 84505, SLOVAK REPUBLIC

Metastasis is a serious complication of melanoma and the search for new potential 
therapeutic targets and methods of treatment is a challenge for current research. 
Molecular communication via the hepatocyte growth factor (HGF)/c-Met receptor 
signaling pathway is one of the potential pathways responsible for invasiveness 
and metastasis. We examined the effect of c-Met inhibitors on molecular features of 
human melanoma cells, tumorigenicity and metastatic propensity.

Comparison of gene expression in EGFP-A375 and Rel3 cells after treatment 
showed significant differences in expression of the cancer stem cell markers. The 
c-Met inhibition with SU11274 induced up-regulation of pluripotent markers such 
as NANOG and SOX2. Subsequent analysis of cells pretreated with the inhibitors 
of the HGF/c-Met signaling unraveled that CD133, NANOG and MET were 
significantly higher expressed in hypermetastatic Rel3 cells, which correlates with 
high tumorigenicity in the in vivo assay. Increased tumorigenicity of the Rel3 cells 
following the SU11274 treatment correlated with the elevated Akt, p70 S6 and RSK 
kinases phosphorylation. Crizotinib and PHA665752 elevated level of angiogenic 
factors VEGFA, VEGFB and their receptors VEGFR1, VEGFR2 in Rel3 cells and 
increased the angiogenic potential. Our data suggest that HGF/c-Met inhibitor 
treatment results in multiple alterations in melanoma cells leading paradoxically to 
higher tumorigenicity. Based on these data we propose that antitumorigenic and 
antimetastatic effect in melanoma requires combinatorial treatment targeting c-Met 
receptor in combination with the VEGF receptor(s) and agents interfering with cancer 
stem cells markers.

These findings, obtained by the analysis of tumor cell lines, are used in the 
development of preclinical models for uveal melanoma therapy. We established 2D 
and 3D primocultures from patient tumor cells that were implanted subcutaneously 
and intravenously to immunodeficient SCID/bg and NSG mice. Heterotopic 
implantation resulted in subcutaneous xenografts (PDX) growth.

This work was supported by: APVV-17-0369, APVV-15-0697, VEGA2/0128/17 and 
UVP BIOMED–ITMS 26240220087.
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Chemoresistance progressively enhances the metastatic phenotype of ovarian 
cancer (OC) cells imparted through IGF1R signaling

Abhilash Deo1,3, Ajit Dhadve1,3, Rahul Thorat2,3, Pritha Ray1,3

1 Imaging Cell Signaling & Therapeutics Lab, TMC-Advanced Centre for Treatment, 
Research and Education in Cancer, Navi Mumbai/Maharashtra, INDIA,  2 TMC-
Advanced Centre for Treatment, Research and Education in Cancer, Navi Mumbai/
Maharashtra, INDIA,  3 Homi Bhabha National Institute, Mumbai/Maharashtra, INDIA

Passive dissemination is a salient feature of advanced stage metastatic ovarian 
carcinoma (OC). Conventional neoadjuvant chemotherapy often causes progressive 
selection of resistant populations that might possess differential metastatic potential 
with selective organ homing––a poorly understood molecular association. As 
IGF1 receptor (IGF1R) signaling potentiates both chemoresistant and metastatic 
phenotypes, we investigated the role of IGF1R signaling in regulating metastatic 
properties of sensitive vs chemoresistant OC cells using a dynamic, acquired cellular 
chemoresistance model against platinum-taxol, categorized into sensitive, early 
(ER; onset of resistance), and late (LR; extreme resistance) stages. These cells 
(with/without IGF1R) were co-cultured with NIH3T3 and mouse lung fibroblast cells 
to study their adhesion and invasion properties. In vivo organ homing was studied 
using non-invasive optical imaging of orthotopic xenograft mouse model. ER and LR 
cells showed significantly higher attachment to NIH3T3 and lung fibroblast cells with 
greater invasion than sensitive cells. The metastatic frequency of the ER and LR 
groups was 100%, while that of the sensitive group was 43%. The lung metastasis 
frequency was highest in the LR group (100%) followed by the ER (60%) and 
sensitive groups (29%). IGF1R knock-down severely compromised the adhesion 
(~20%) and invasive potential (33%) of LR cells but only reduced the invasive 
potential (45%) of ER cells and had no effect on sensitive cells. IGF1R silencing 
also caused a significant decrease in the frequency of the overall (60%) and lung 
metastasis (80%) in LR group (In vivo studies for sensitive and ER with IGF1R KD 
are underway). LR cells exhibited the highest expression of α6β4 integrins of which 
α6 integrin co-localizes with IGF1R. Integrin knock-down studies are underway 
to understand the cumulative effect of IGF1R–Integrin signaling on metastasis. In 
conclusion, metastatic properties of OC cells imparted through IGF1R signaling are 
further potentiated by chemoresistance with selective organ homing potential.
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Role of cancer-associated fibroblasts in vulvar squamous cell carcinoma 
metastasis and progression

Harsh Dongre1,2, Neha Rana1, Siren Fromreide1, Justine Paradis3, Silvio Gutkind3,4, 
Anne Christine Johannessen1,2, Line Bjorge2,5, Daniela Elena Costea1,2

1 The Gade Laboratory for Pathology, Department of Clinical Medicine, BERGEN, 
NORWAY,  2 Centre for Cancer Biomarkers (CCBIO), Faculty of Medicine, 
BERGEN, NORWAY,  3 Moores Cancer Center, University of California, San Diego, 
USA,  4 Department of Pharmacology, University of California, San Diego, USA,  5 
Department of Gynecology and Obstetrics, Haukeland University Hospital, BERGEN, 
NORWAY

Squamous cell carcinoma is not only driven by malignant tumour cells, but also by 
the interacting non-malignant cell populations, such as fibroblasts, endothelial and 
inflammatory cells, in the tumour stroma [1]. Infiltrated and surrounding fibroblasts, 
commonly called cancer-associated fibroblasts (CAFs), exhibit both phenotypical 
and physiological differences compared to normal fibroblasts [2]. Presence of CAFs 
in tumour stroma confers a poor prognosis to many carcinomas such as oral, breast, 
colorectal and hepatocellular carcinoma [3]. However, the status in vulvar squamous 
cell carcinoma (VSCC) and the molecular mechanisms associated with the role 
of CAFs is poorly understood. Our in vitro assays suggest that CAFs promote 
proliferation and migration of vulvar cancer cells. Conditioned medium from CAFs 
formed significantly more number of tubes in vitro than normal fibroblasts. In 3D 
organotypic co-culture (OTC) models, CAFs supported increased depth of invasion 
of cancer cells and the number of cells invading was more than in OTC grown with 
normal fibroblasts. Interestingly, cancer cells failed to invade the collagen matrix 
in the absence of fibroblasts suggesting a crucial role of fibroblasts in promoting 
invasion. Similar results were obtained in vivo. Mice injected with cancer cells 
in combination with CAFs had significantly bigger tumours as compared to mice 
injected with cancer cells alone. This suggests a fibroblast dependent tumorigenicity 
in vivo. The cross-talk between CAFs and tumours is evident. Our results suggest a 
prominent role of cancer-associated fibroblasts in vulvar squamous cell carcinoma 
invasion and metastasis. Further secretome-based studies are required to 
understand the cross talk and to study CAFs’ functional role in metastasis.
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Developing an in vitro circulating system to model solid cancer metastasis

Elisabeth Walsby1, Joanne Jones1, Chris Pepper2, Andrew Tee1, Elaine Dunlop1

1 Cardiff University, Cardiff, UK,  2 Brighton and Sussex Medical School, Brighton, UK

Drug development efforts for metastatic cancer are limited by a poor understanding 
of the molecular pathways involved in metastatic colonisation and survival. To 
address this knowledge gap, we have adapted an innovative leukaemia model to 
provide a novel dynamic in vitro model of lung-directed solid cancer metastasis. The 
model incorporates several metastatic steps that can each be probed; steps that are 
technically challenging to analyse in mouse models and are not typically represented 
in standard tissue culture models.

We have tested this in vitro circulating model for its ability to represent the changes 
observed during lung metastasis in the genetically defined setting of Tuberous 
Sclerosis Complex (TSC). The adaptable model permits us to analyse the survival of 
the cells under shear forces in circulation, and the propensity of the cells to migrate 
thorough an endothelial layer in response to lung fibroblast secreted signals. We are 
able to show that two TSC-null cell lines migrate in this system in response to factors 
secreted by lung fibroblasts. These lung-homing TSC-null cells migrate through the 
endothelial layer and continue to proliferate. The CXCL12-CXCR4 signalling axis 
has previously been linked to this migratory process in TSC patients, and we have 
been able to show that blocking this axis inhibits migration in our in vitro system. 
The cells which migrate though show different gene expression patterns to the cells 
that remain in circulation. Further analysis of such changes will help pinpoint critical 
metastatic drivers and drug targets to prevent metastasis.
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The EMT inducing transcription factor ZEB1 regulates the Hippo pathway on 
multiple levels

Rebecca Eccles1, Julia Kleemann1, Nora Feldker1, Waltraut Lehmann1, Enno 
Klussmann1, Simone Brabletz1, Marc Stemmler1, Vijayalakshmi Mahadevan3, 
Thomas Brabletz1

1 Friedrich–Alexander University, Erlangen, GERMANY,  2 Max-Delbrϋck-Center for 
Molecular Medicine, Berlin, GERMANY,  3 Institute of Bioinformatics and Applied 
Biotechnology (IBAB), Bangalore, INDIA

Early dissemination, metastasis and therapy resistance are central hallmarks 
of aggressive cancer types and the leading cause of cancer-associated deaths. 
Dissemination of tumour cells was thought to be enabled by an aberrant activation of 
the epithelial to mesenchymal transition (EMT) program. However, the causal role of 
EMT in metastasis has recently been called into question, by the finding that knock 
out of EMT inducing transcription factors (EMT-TFs), namely Snail and Twist, in a 
pancreatic tumour model had no effect on metastatic progression. However, we went 
on to show that knock out of the EMT-TF Zeb1 in the same model severely reduced 
local invasion, plasticity and crucially metastasis. This finding indicates that EMT-
TFs are non-redundant, and their specific functions and individual regulation require 
intense further investigation.

For ZEB1, its potent effects, coupling the activation of cellular motility with stemness 
and survival properties, cannot be solely explained by its well-established role as 
a transcriptional repressor of epithelial genes. We have previously identified that 
ZEB1 becomes a transcriptional activator upon directly interacting with YAP, a key 
downstream effector of the Hippo pathway. The ZEB1/YAP common target gene 
set is a predictor of poor survival, therapy resistance and metastasis formation in 
breast cancer. We are currently modelling the ZEB1/YAP interface in silico, in order 
to further dissect the binding determinants and determine how this interaction is 
regulated upstream. We have identified that aside from binding directly to YAP, ZEB1 
regulates several Hippo pathway components. The identification of this ZEB1/YAP 
crosstalk directly links two cancer promoting pathways and provides insight into how 
ZEB1 drives tumour progression beyond EMT.
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Regulation of angiogenesis by the androgen receptor (AR) in human 
castration-resistant prostate cancer (CRPC)

Marzieh Ehsani1, Sophie Bartch1, Alexander Berndt2, Aria Baniahmad1

1 Jena university hospital-Institute of human genetics, Jena, GERMANY,  2 Jena 
university hospital-Institute of pathology, Jena, GERMANY

Introduction and Aim: The androgen receptor (AR) is the main regulator of prostate 
cancer (PCa) progression. So far, different AR-antagonists have been applied for 
initial treatment of PCa patients. However, patients acquire castration-resistant 
PCa (CRPC) due to developing adaptive responses which eventually lead to death. 
Therefore, the development of novel AR-antagonists is vital. Interestingly, treating the 
human C4-2 xenograft mice as a model for CRPC with novel natural AR-antagonist, 
atraric acid (AA), significantly reduces the tumor growth and number of tumor-
associated vessels. The aim is to understand the underlying mechanisms behind 
reduced angiogenesis in C4-2 derived tumors by the AR-antagonist.

Result and conclusion: Investigating the potential effect of secreted angiogenic 
factors from C4-2 cells on sprouting of HUVECs has revealed that C4-2 cells upon 
DHT treatment are able to significantly induce sprouting of HUVECs. However, cells 
treated with AA significantly reduce the number of sprouts, which is in agreement 
with in vivo result. To understand the molecular mechanism involved in inducing 
sprouting, more than 20 angiogenic factors at mRNA and 56 at protein levels were 
investigated. In C4-2 monolayer culture, the expression of Angiopoietin2 (ANGPT2) 
and Angiogenin (ANG) and Endothelin1 (EDN1) are significantly induced upon DHT 
treatment and inhibited at mRNA level by AA compared to control. Interestingly, 
ANGPT2 and EDN1 show similar patterns at mRNA level in vivo. However, ANG 
does not show AR-ligand dependent regulation at protein level in vivo.

Therefore, EDN1 and ANGPT2 are the most likely angiogenic factors involved in 
inducing in vitro sprouting. Then the focus of this study is to identify the potential 
upstream regulators of EDN1 and ANGPT2 pathways by AR.
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Maintenance of epithelial traits during EMT is a fundamental mechanism for 
metastatic colonization of breast cancer cells.

Laura Eichelberger1, Massimo Saini1,2, Helena Moreno3, Johanna Bartsch1, Corinna 
Klein2, Elisa Espinet2,4, Mattia Falcone2,4, Vanessa Vogel2, Elisabeth Graf5, Thomas 
Schwarzmayr5, Tim-Matthias Strom5, Nicole Pfarr6, Saskia Spaich7, Marc Sütterlin7, 
Andreas Schneeweiss8,9, Wilko Weichert10, Gunnar Schotta3, Martin Sprick2,4, 
Andreas Trumpp2,4, Christina Scheel1
1 Institute of Stem Cell Research, Helmholtz Center for Health and Environmental 
Research Munich, Neuherberg, GERMANY,  2 Heidelberg Institute for Stem Cell 
Technology and Experimental Medicine (HI-STEM GmbH), Heidelberg, GERMANY,  3 
Biomedical Center (BMC) and Center for Integrated Protein Science Munich, LMU 
Munich, Planegg-Martinsried, GERMANY,  4 Division of Stem Cells and Cancer, 
German Cancer Research Center (DKFZ), Heidelberg, GERMANY,  5 Institute of 
Human Genetics, Helmholtz Center for Health and Environmental Research Munich, 
Neuherberg, GERMANY,  6 Institute of Pathology, Technical University Munich 
(TUM), Munich, GERMANY,  7 Department of Gynaecology and Obstetrics, University 
Women’s Clinic, University Medical Centre Mannheim, Mannheim, GERMANY,  8 
Department of Gynaecology and Obstetrics, University Women’s Clinic, Heidelberg 
University Hospital, Heidelberg, GERMANY,  9 National Center for Tumor Disease 
(NCT), Heidelberg, GERMANY,  10 Department of Pathology, Heidelberg University 
Hospital, Heidelberg, GERMANY

Breast cancer is one of the most prevalent causes of cancer-related death in women, 
mainly caused by the propagation of metastases in distant organs. In our study, 
we assessed the disease-propagating potential of metastatic breast cancer cells 
obtained from patient-derived liquid biopsies in light of their expression of epithelial 
versus mesenchymal traits. Sorting primary cells into different populations according 
to the cell-surface EpCAM levels, revealed that EpCAM expression correlates with 
the potential of metastatic outgrowth in xenograft transplantations. RNA-sequencing 
of the different populations revealed EMT as a hallmark of cells with reduced tumour-
propagating potential. Based on these results, we used mammary epithelial cells 
expressing the inducible EMT-transcription factor (TF) Twist1 (HMLE-Twist1-ER) 
to investigate the role of EMT during tumour-propagation. By deriving single-cell 
clones, we observed that one subset of clones is resistant to EMT-induction and 
maintains epithelial properties, which in turn is required for metastatic outgrowth. In 
contrast, the other subpopulation was EMT-susceptible and underwent stable trans-
differentiation into a mesenchymal state, resulting in a suppression of metastatic 
colonizing activity. Analysis of EMT-TFs revealed a difference between EMT-resistant 
and EMT-susceptible cells in Zeb1 expression and its failure to achieve repression 
of epithelial genes, whereas mesenchymal genes were upregulated to a comparable 
extent. In EMT-susceptible cells, knockout of Zeb1 confirmed its necessity for 
Twist1-induced EMT. By contrast, Zeb1-overexpression was not sufficient for 
trans-differentiation of EMT-resistant cells into an irreversible mesenchymal state. 
ATAC- and RNA-sequencing revealed a correlation between chromatin access 
and transcriptome abundance, and transcription factor motif analysis indicated 
closing of chromatin regions over widespread regions containing multiple epithelial 
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genes, suggesting that numerous different transcription factors might be involved 
in this repressive phenotype. Since maintenance of epithelial traits appears as a 
key mechanism to enable metastatic colonization, future studies will be crucial to 
determine how transcriptional repression is prevented in EMT-resistant cells.
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Low Molecular Weight Protein tyrosine Phosphatase is a key player in 
supporting gastrointestinal cancer cells metastasis

Alessandra Faria1,2, Sheila Andrade3, Agnes Reijm1, Manon Spaander 1, Moniek de 
Maat4, Maikel Peppelenbosch 1, Carmen Ferreira-Halder2, Gwenny Fuhler1

1 Department of Gastroenterology and Hepatology, Erasmus University Medical 
Center Rotterdam, Rotterdam, NETHERLANDS,  2 Department of Biochemistry 
and Tissue Biology, University of Campinas, Campinas, SP, BRAZIL,  3 PlateInnove 
Biotechnology, Piracicaba, SP, BRAZIL,  4 Department of Hematology, Erasmus 
University Medical Center Rotterdam, Rotterdam, NETHERLANDS

Metastasis is one of the most common risk factor death-associated in cancer. Our 
research group has explored signal transduction pathways to better understand this 
process. Low Molecular Weight Protein Phosphatase (LMWPTP) has been described 
as potential target for cancer treatment and poor prognostic biomarker by our group 
(Hoekstra et al, 2015; Ruela-de-Sousa et al, 2016). Specifically, in the case of the 
metastatic process, the role of this phosphatase still needs to be clarified. Since 
alterations of platelet aggregation can correlate with the metastatic potential of the 
tumor, this study aimed to evaluate whether this tyrosine phosphatase contributes 
to the first step of metastasis, hematogenous dissemination, of gastrointestinal 
cancer cells, which requires the interaction of tumor cells with platelets. For this, 
we examined whether the LMWPTP level in platelet (from healthy individuals and 
gastrointestinal cancer patients) correlates with a greater capacity of cancer cells-
platelets interaction. Thus, the platelet aggregation and activation by colorectal 
cancer cells lines and analysis of signaling pathways were performed. We observed 
that platelets from patients display higher level and activity of the LMWPTP. 
Importantly, this phosphatase is a target for 3-bromopyruvate (3-BP), a lactic acid 
analog, currently investigated for its use in the treatment of various metabolic tumors. 
Our data indicate that 3-BP reduces platelet aggregation, expression of platelet 
activation markers and platelet-tumor cell interaction. Thus, our findings indicate that 
the LMWPTP inhibition may be effective in preventing platelet-tumor cell aggregation 
in cancer patients, and consequently, metastasis.

Grants: São Paulo Research Foundation to AVSF (2017/08119-8 and 2018/00736-0) 
and CVFH (2015/20412-7).

References: 
Hoekstra E, Kodach LL, Das AM, et al. (2015). Oncotarget. 6(10); 8300-12. 
Ruela-de-Sousa RR, Hoekstra E, Hoogland AM, et al. (2016). Eur Urol. S0302-
2838(15)00543-6.
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Cathepsin L and K Inhibition Suppresses Pulmonary Metastasis in Murine 
Osteosarcoma

Henrietta Fasanya1, Christine Pampo1, Lori Rice 1

1 University of Florida , Gainesville, FL, USA

Osteosarcoma (OS) is the most common primary malignant bone cancer 
predominantly affecting adolescents. Today, OS remains the third leading cause of 
cancer-related death for patients in this age group. At diagnosis, approximately 90% 
of patients present with clinical or subclinical metastases. Pulmonary metastases 
are the leading cause of death in OS patients. Since the mid-1980s when the 
combination of chemotherapy and surgery became the standard of care treatment, 
the 5-year survival rate for patients with metastatic OS has remained stagnant at 
20%. There is a significant need for novel therapies that will increase the overall 
survival for patients with metastatic OS.

The secretion of proteolytic enzymes from neoplastic cells leads to the degradation 
of the extracellular matrix, enabling tumor cells to escape from the primary tumor, 
invade into the vasculature, and form metastases at distant sites. Cysteine 
proteases Cathepsin L (CTSL) and Cathepsin K (CTSK) are secreted into the tumor 
environment and contribute to hyperactive bone remodeling and tumor cell invasion. 
We hypothesize that inhibition of CTSL and CTSK will impair OS metastasis.

In vitro our results show that, CTSL and CTSK inhibition through shRNA knockdowns 
and 25 μM of KGP-94 (3-bromophenyl-3-hydroxyphenyl-ketone thiosemicarbazone) 
effectively decrease the metastatic phenotype of OS cells.  In vivo, 6-8 week 
old Balb/c mice were injected with cells via the lateral tail vein. CTSL and CTSK 
shRNA knockdown studies demonstrate significant inhibition pulmonary nodules. 
Cell pre-treated with 20 μM of KGP94 in cell culture for 24 h also demonstrate 
significant inhibition of pulmonary nodules. Future studies will focus on evaluating 
the appropriate treatment strategy for effectively treating pulmonary tumors using 
KGP94.   

The multi-modal role of cathepsins in metastasis makes these proteases an 
attractive target for the development of anti-metastatic therapeutic agents. Targeting 
CTSL/CTSK may provide a novel therapeutic approach for patients with metastatic 
OS.
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Inflammation-associated signaling is associated with the amoeboid invasion 
mode in melanoma cells

Aneta Gandalovičová1,2, Anna-Marie Šůchová1,2, Ladislav Merta1,2, Vladimír 
Čermák1,2, Daniel Rösel1,2, Jan Brábek1,2

1 Faculty of Science, Charles University, Prague, CZECH REPUBLIC,  2 BIOCEV, 
Vestec, CZECH REPUBLIC

Metastatic cancer cells are characterized by their ability to invade through the 
extracellular matrix and form secondary tumors. Various invasion strategies have 
been described, ranging from collective to individual invasion. Individually migrating 
cancer cells adopt the elongated, proteolytically-active mesenchymal mode or the 
protease-independent rounded amoeboid mode. Moreover, cancer cells can switch 
among these modes, which is referred to as invasion plasticity, and represents a 
major difficulty preventing effective anti-metastatic therapy. Here, we took use of 
melanoma cell lines that employ the amoeboid as well as the mesenchymal invasion 
phenotype to study the role of inflammation-associated signaling in cancer cell 
invasion modes. We show that IFN treatment induces the amoeboid phenotype by 
maintaining high levels of the ISGF3 complex, which results in sustained interferon-
induced signaling and cytokine production. This can be blocked by inhibition of the 
Jak/Stat pathway by Ruxolitinib (Jak1/2 inhibitor) or expression of SOCS proteins 
(negative feedback regulators), which promotes mesenchymal invasion. Collectively, 
we show that long-term activation of inflammation-associated signaling is associated 
with the amoeboid invasion mode.

Poster abstracts



2nd joint EACR-MRS Conference - Seed and Soil: Mechanisms of Metastasis
Berlin, Germany | 07 - 09 October 2019

77

43

EMT and invasion of lung adenocarcinoma cells is induced by Rac1 but not 
Rac1b

Klaudia Giehl2, Julia R. Seiz1, Johannes Klinke2, Andre Menke1

1 Justus-Liebig University, Molecular Oncology of Solid Tumors, Giessen, 
GERMANY,  2 Justus-Liebig University, Signal Transduction of Cellular Motility, 
Giessen, GERMANY

Rac1 is a ubiquitously expressed member of the Rho GTPase family and an 
important regulator of the actin cytoskeleton. Its splice variant Rac1b includes a 
19 aa in-frame insertion and is predominantly active. Both proteins have been 
described in tumorigenesis or metastasis of different tumors. Here, we asked if 
Rac1 and Rac1b are involved in tumor progression of human non-small cell lung 
adenocarcinoma (NSCLA). 

Rac1 was present in all analyzed NSCLA cell lines, whereas Rac1b was expressed 
in only 7. Ectopically expressed EGFP-Rac1b exhibited a much higher activity 
as EGFP-Rac1. Using the in vivo chorioallantois invasion model, EGFP-Rac1-
expressing cells formed more aggressive tumors compared to EGFP-Rac1b 
or control cells. In wound healing assays, EGFP-Rac1 cells showed a slightly 
decreased migration compared to EGFP-Rac1b cells. This correlated with enhanced 
activity of the MAPK p38, the PI3K/AKT pathway and GSK3 and enhanced Rac1-
induced transcriptional activity of several gene promoters. In contrast, EGFP-Rac1b 
induced phosphorylation of JNK-2 and activated TCF/LEF1 and NFκB-responsive 
reporter. Knock-down of the splicing factor ESRP1, which is responsible for 
out-splicing of the exon 3b from RAC1, resulted in increased Rac1b mRNA and 
suppression of the epithelial-mesenchymal transition-associated transcription factor 
ZEB1. 

Our data support an important role for Rac1 in lung cancer metastasis and point to 
different signaling and functional activities of Rac1 and Rac1b in lung cancer.
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Antioxidant metal complexes that inhibit tumor metastasis by promoting 
mesenchymal–epithelial transition in glioma cells

Joana F. Guerreiro1,2, Marco Antônio G. B. Gomes2, Rachel Hanley2, Jeannette 
Jansen2, Maria G. Marafioti2, Francesca Pagliari2, Rafael O. Costa3, Sara S. 
Ferreira4, Filipa Mendes1, Christiane Fernandes5, Adolfo Horn Jr.5, Joao Seco2,6

1 Center for Nuclear Sciences and Technologies, Instituto Superior Técnico, 
University of Lisboa, Bobadela LRS, PORTUGAL,  2 German Cancer Research 
Center (DKFZ), Heidelberg, GERMANY,  3 Laboratory of Chemical Sciences, 
Northern Fluminense State University (UENF), Campos dos Goytacazes - RJ, 
BRAZIL,  4 Fluminense Federal Institute (IFF), Campos dos Goytacazes - RJ, 
BRAZIL,  5 Department of Chemistry, Federal University of Santa Catarina, 
Florianópolis-SC, BRAZIL,  6 Department of Physics and Astronomy, Heidelberg 
University, Heidelberg, GERMANY

-- The abstract has been withheld at the request of the author --
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Restriction of colorectal cancer cell proliferation and motility via saffron 
treatment in a MACC1-dependent manner

Nazli Güllü1,2, Dennis Kobelt1,2, Hassan Brim3, Lena Timm1, Janice Smith1, 
Hamid Shoraka3, Akbar Soleimani3, Silvia Bisti3, Marjorie Gondre-Lewis3, Hassan 
Ashktorab3, Ulrike Stein1,2

1 Experimental and Clinical Research Center, Charité - Universitätsmedizin Berlin, 
and MaxDelbrück-Center for Molecular Medicine, Berlin, GERMANY,  2 German 
Cancer Consortium (DKTK), Heidelberg, GERMANY,  3 College of Medicine, Howard 
University, Washington, USA

High mortality rate of colorectal cancer (CRC) patients is directly associated 
with metastatic dissemination. We previously identified the gene MACC1 and 
demonstrated its importance as metastasis inducer, prognostic and predictive 
biomarker for CRC. Saffron has proven a beneficial effect as a supplement in 
the treatment of different diseases. Therefore, we explored the inhibitory impact 
of saffron extracts on cancer cell growth and motility. To investigate this, colon 
cancer cells were treated with extracts from 4 different saffron species. Afterward, 
concentration-dependent proliferation was analyzed by MTT assay and IncuCyte 
real-time cell imaging system. Cells with high MACC1 expression showed a delay 
in growth compared to cells with reduced MACC1 expression, upon the addition 
of saffron. Additionally, MACC1-dependent migration in Boyden chamber assay 
was reduced when cells were treated with different saffron extracts. We did not 
find activation of caspases, but in FACS assays we elucidated a cell cycle arrest 
of MACC1 positive cells treated with saffron extracts. Saffron contains 3 main 
compounds including safranal, crocin, crocetin. Using the real-time measurement of 
cell proliferation and migration assays, we identified, that crocin is responsible for 
the MACC1-dependent effect of saffron. Proliferation and migration induction was 
reduced in high MACC1 expressing cells upon crocin treatment. Furthermore, in 
liquid chromatography assay we elucidated that the most effective saffron has the 
highest crocin amount compared to the remaining 3 saffron extracts. In addition to 
this, we assessed the interaction between MACC1 and DCLK1. We elucidated that 
DCLK1 is reduced upon saffron and crocin treatment in high MACC1 expressing 
CRC cells. This is the first identification of saffron-based compounds restricting 
cancer cells proliferation and motility progression via the novel target MACC1.
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Transforming growth factor-β signalling in cancer-associated fibroblasts 
drives an IL6 dependent  pro-metastatic inflammatory program in hepatocytes

Tom Harryvan1, Sjoerd van der Burg2, Richard Dang1, James Hardwick1, Els 
Verdegaal2, Luuk Hawinkels1

1 Department of Gastroenterology & Hepatology, Leiden University Medical Center, 
Leiden, NETHERLANDS,  2 Department of Medical Oncology, Leiden University 
Medical Center, Leiden, NETHERLANDS

The vast majority of patients with colorectal cancer (CRC) die as a consequence 
of metastatic spread of the primary tumor. In CRC, a distinct metastatic pattern 
is observed with a preferential tropism toward the liver. The cellular actors and 
molecular mechanisms of this organotropism are starting to be unravelled, indicating 
a crucial role for the tumor micro-environment (TME), especially cancer associated 
fibroblasts (CAFs). Current molecular classifications of CRC, the Consensus 
Molecular Subtypes (CMS), reflect the association between TGFβ signalling, CAFs 
and the risk of metastasis.  However, the precise molecular mechanisms involved 
in hepatogenic metastasis remain to be elucidated.  In this study  we  identified 
key downstream effectors of TGFβ signalling in CAFs and their role in hepatogenic 
metastasis. Primary CAFs from CRC tissues (n=8) and CRC associated liver 
metastasis (n=6) were isolated and stimulated with recombinant TGFβ. TGFβ 
signalling qPCR arrays revealed strong upregulation of IL-6 in all studied primary 
CRC and liver metastasis derived CAFs upon stimulation with TGFβ. Upregulated IL6 
mRNA expression also led to increased IL6 secretion by CAFs in vitro. Furthermore, 
this upregulation of IL6 was shown on protein level in whole tumor tissue lysates 
(n=60) and CRC associated liver metastasis (n=60). To investigate how CAF derived 
IL6 can influence the local hepatic microenvironment, we stimulated hepatocyte 
cell lines with recombinant IL-6 or CAF conditioned medium. Stimulation with CM or 
IL6  induced a pro-inflammatory program, characterized by the expression of Serum 
Amyloid A1 (SAA1), a known myeloid chemoattractant involved in hepatogenic 
metastasis. SAA1 was also revealed to be upregulated in sera of CRC patients 
(n=16 matched pre- and post surgery), and decreased after removal of the primary 
tumor. Ongoing experiments will further reveal how TGFβ-induced IL-6 production by 
CAFs in the primary tumor can drive the formation of a pro-metastatic hepatogenic 
niche in CRC.
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Targeting endoglin on CAFs and regulatory T cells in the tumor 
microenvironment reduces tumor growth and metastatic spread in colorectal 
cancer models

Mark Schoonderwoerd1, Madelon Paauwe1, Ricardo Angela1, Maaike Koops1, Tom 
Harryvan1, Cornelis Sier2, Marieke Fransen3, Charles Theuer4, Lukas Hawinkels1

1 Department of Gastroenterology-Hepatology Leiden University Medical Center, 
Leiden, NETHERLANDS,  2 Department of Surgery, Leiden University Medical 
Center, Leiden, NETHERLANDS,  3 Department of Immunohematology and blood 
transfusion, Leiden University Medical Center, Leiden, NETHERLANDS,  4 Tracon 
Pharmaceuticals, San Diego, CA, USA

Cancer-associated fibroblasts (CAFs) are a major component of the tumor 
microenvironment in colorectal cancer (CRC) and play an important role in tumor 
progression and metastasis, at least partly through the transforming growth factor-β 
(TGF-β) signaling pathway. Endoglin is a coreceptor for TGF-β ligands that is highly 
expressed on proliferating endothelial cells and several other cell types in the tumor 
microenvironment (TME). In this study, we explored the role of non-endothelial 
endoglin expression in tumor progression and metastasis.

We found that a subset of CAFs, characterized by the expression of endoglin, 
selectively localized at the invasive borders of human CRC tissues. Moreover, 
CAF-specific endoglin expression increased with higher tumor stage and predicted 
metastasis-free survival of stage-II CRC patients (n= 140, p<0.05). Targeting 
endoglin on CAFs using TRC105 (carotuximab), a clinically tested endoglin 
neutralizing antibody, inhibited endoglin-dependent signaling and metastatic 
colonization when human CRC cells and CAFs were co-injected into mice. Clinical 
studies have noted increased programmed cell death (PD)1 expression on cytotoxic 
T-cells in the peripheral blood of cancer patients treated with TRC105. Therefore, 
we combined TRC105 with PD1 checkpoint inhibitors. In four models representing 
different (early-metastatic) stages of CRC, the combination of  TRC105 and PD1 
inhibition produced durable tumor responses, leading to complete tumor regression 
in 30-40% of the mice. These effects were dependent on the presence of Fc-y 
receptors, indicating the involvement of antibody-dependent cytotoxic responses 
and the presence of CD8+ cytotoxic T-cells. Interestingly, the endoglin antibody 
TRC105 directly targeted regulatory T-cells (Tregs) in the TME, thereby decreasing 
their number  within the tumor. Taken together, these data provide a rationale for 
combining TRC105 and anti-PD1 therapy and provide additional evidence for 
endoglin’s immunomodulatory role in tumor progression and metastasis.
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Contribution of CD44 to the pancreatic tumor microenvironment

Yvonne Heneka1, Leonel Munoz Sagredo1, Véronique Orian-Rousseau1

1 Institute of Toxicology and Genetics (ITG), Karlsruhe Institute of Technology (KIT), 
Karlsruhe, GERMANY

The CD44 family of cell adhesion molecules comprising various isoforms is widely 
expressed on different cancer cell types and highly involved in tumor progression 
and metastasis. However, the role of CD44 proteins expressed on cells of the tumor 
microenvironment in tumor progression and metastasis is not well understood. 
Besides extracellular matrix (ECM) components, the microenvironment includes 
non-malignant cells such as fibroblasts, macrophages, other immune cells as well 
as vascular endothelial cells. The interplay between stromal components and cancer 
cells has a tremendous influence not only on tumor growth but also on metastasis 
formation. Interestingly, there are several evidence suggesting that CD44 isoforms 
are playing a paramount role in this tumor-stroma interaction. For example, a 
microenvironment rich in hyaluronan (HA), the main ligand of CD44, induces 
the activation of stromal cells enhancing tumorigenicity (Chanmee et al., 2016). 
Moreover, matrix metalloproteinase-9 (MMP-9) expressed by activated stromal cells, 
is shown to be a processing enzyme for CD44 cleavage stimulating cell motility 
and migration (Chetty et al., 2012). Our group has already demonstrated that CD44 
expressed on endothelial cells plays a role in cancer progression. In a mouse model 
of orthotopic pancreatic cancer, a mouse specific peptide targeting CD44 highly 
inhibited the growth of human pancreatic tumors (Tremmel et al., 2009), suggesting 
a tumor promoting role for CD44 expressed on the surrounding stroma. To study 
the function of CD44 on different stromal cells in the formation of the primary 
tumor and its progression, we are using Cd44 floxed mice crossed with Csf1r-Cre, 
Gfap-Cre or Pdgfrβ-CreERT2 mice to specifically remove Cd44 in macrophages, 
pancreatic stellate cells or fibroblasts, respectively. We identified a role of CD44 
in the TGFβ-dependent activation of pancreatic stellate cells, a step that might be 
crucial in facilitating local and distant invasion of tumors as well as in a pronounced 
desmoplastic reaction.
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Complete LKB1 loss unleashes lethal metastatic prostate cancer

Ivana Hermanova7, Patricia Zúñiga-García7, Alfredo Caro-Maldonado7, Sonia 
Fernandez-Ruiz7,6, Fernando Salvador2,6, Natalia Martín-Martín7,6, Amaia Zabala-
Letona7,6, Verónica Torrano1,6, Laura Camacho7,1, Jose M Lizcano14, Ana R. 
Cortazar7,6, Jose I. López10, Anabel Martinez-Romero16,6, Ianire Astobiza7,6, Lorea 
Valcarcel-Jimenez7, Cristian Suárez-Cabrera11,15, Iris Adriana Lodewijk11,15, Jesús 
M. Paramio11,15, Juana M. Flores8, James D. Sutherland7, Rosa Barrio7, Mikel 
Azkargorta7,3, Iraide Escobes-Corcuera7,3, Felix Elortza7,4, Jan Trka5,9, Mariona 
Graupera16,6, Ana M. Aransay7,4, Roger R. Gomis2,6, Arkaitz Carracedo7,6

1 Biochemistry and Molecular Biology Department, University of the Basque Country 
(UPV/EHU), Bilbao, SPAIN,  2 Cancer Science Program, Institute for Research in 
Biomedicine (IRB Barcelona), The Barcelona Institute of Science and Technology, 
Barcelona, SPAIN,  3 Carlos III Networked Proteomics Platform (ProteoRed-ISCIII), 
Madrid, SPAIN,  4 Centro de Investigación Biomédica en Red de Enfermedades 
Hepáticas y Digestivas (CIBERehd).IKERBASQUE, Basque foundation for science, 
Bilbao, SPAIN,  5 Childhood Leukaemia Investigation Prague, Prague, CZECH 
REPUBLIC,  6 CIBERONC, Madrid, SPAIN,  7 CIC bioGUNE, Derio, SPAIN,  8 
Department of Animal Medicine and Surgery, School of Veterinary Medicine, 
Complutense University of Madrid, Madrid, SPAIN,  9 Department of Paediatric 
Haematology/Oncology, 2nd Faculty of Medicine, Charles University and University 
Hospital Motol, Prague, CZECH REPUBLIC,  10 Department of Pathology, Cruces 
University Hospital, Biocruces Institute, University of the Basque Country, Barakaldo, 
SPAIN,  11 Grupo de Oncología Celular y Molecular, Hospital Universitario 12 
de Octubre, Madrid, SPAIN,  12 ICREA, Institució Catalana de Recerca i Estudis 
Avançats, Barcelona, SPAIN,  13 Ikerbasque, Basque Foundation for Science, 
Bilbao, SPAIN,  14 Protein Kinases and Signal Transduction Laboratory, Institut de 
Neurociències and Departament de Bioquímica i Biologia Molecular, Universitat 
Autònoma de Barcelona, Barcelona, SPAIN,  15 Unidad de Oncología Molecular, 
Centro de Investigaciones Energéticas, Medioambientales y Tecnológicas (CIEMAT) 
, Madrid, SPAIN,  16 Vascular Signalling Laboratory, Program Against Cancer 
Therapeutic Resistance (ProCURE), Institut d’Investigació Biomèdica de Bellvitge 
(IDIBELL)., Barcelona, SPAIN

Gene dosage is a key defining factor to understand cancer pathogenesis and 
progression. Beyond the two-hit hypothesis proposed by Knudson, tumor 
suppressors are defined as haploinsufficient when loss of a single allele is sufficient 
to elicit a cancer phenotype. Here we show the unconventional association of LKB1 
dosage to prostate tumorigenesis. Whereas loss of LKB1 alone in the prostate 
epithelium was inconsequential, its combination with Pten heterozygosity elicited 
lethal metastatic prostate cancer. This aggressive phenotype was restricted to 
complete loss of Lkb1 and was enriched in lung metastasis, as recapitulated human 
specimens. Importantly, modeling the role of LKB1 in cellular systems revealed that 
the residual activity retained in some kinase dead mutants was sufficient to hamper 
tumor aggressiveness and metastatic dissemination. Our data revisits the definition 
of tumor suppressive dosage with the introduction of the concept of competence, 
which could refine their classification according to the minimum activity required to 
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Tumor Suppressor miRNA-204-5p Regulates Growth, Metastasis, and Immune 
Microenvironment Remodeling in Breast Cancer

Bok Sil Hong1, Wonshik Han1, Dong-Young Noh1

1 Seoul National University Hospital, Seoul, SOUTH KOREA,  2 Korea University of 
Science and Technology, Daejeon, SOUTH KOREA

Various miRNAs play critical roles in the development and progression of solid 
tumors. In this study, we describe the role of miR-204-5p in limiting growth and 
progression of breast cancer. In breast cancer tissues, miR-204-5p was significantly 
downregulated compared with normal breast tissues, and its expression levels 
were associated with increased survival outcome in patients with breast cancer. 
Overexpression of miR-204-5p inhibited viability, proliferation, and migration capacity 
in human and murine breast cancer cells. In addition, miR-204-5p overexpression 
resulted in a significant alteration in metabolic properties of cancer cells and 
suppression of tumor growth and metastasis in mouse breast cancer models. The 
association between miR-204-5p expression and clinical outcomes of patients with 
breast cancer showed a nonlinear pattern that was reproduced in experimental 
assays of cancer cell behavior and metastatic capacities. Transcriptome and 
proteomic analysis revealed that various cancer-related pathways including PI3K/
Akt and tumor-immune interactions were significantly associated with miR-204-5p 
expression. PIK3CB, a major regulator of PI3K/Akt pathway, was a direct target 
for miR-204-5p, and the association between PIK3CB-related PI3K/Akt signaling 
and miR-204-5p was most evident in the basal subtype. The sensitivity of breast 
cancer cells to various anticancer drugs including PIK3CB inhibitors was significantly 
affected by miR-204-5p expression. In addition, miR-204-5p regulated expression 
of key cytokines in tumor cells and reprogrammed the immune microenvironment 
by shifting myeloid and lymphocyte populations. These data demonstrate both cell-
autonomous and non-cell–autonomous impacts of tumor suppressor miR-204-5p in 
breast cancer progression and metastasis. 
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Interplay of mutation load and tumour microenvironment determines 
phenotype in breast cancer

Lorenz Isert1, Aditi Metha1, Olivia Merkel1
1 Ludwig-Maximilian-Universität, Munich/Bavaria, GERMANY

Triple negative breast cancer (TNBC), characterized negative for estrogen, 
progesterone and HER-2 receptors is considered the most aggressive form of breast 
cancer due to a synergism of poor treatment options and a high metastatic potential. 
The tendency to metastasize is promoted by a cell program termed Epithelial-
Mesenchymal-Transition (EMT) resulting in increased motility and invasiveness. 
EMT is mainly observed in TNBCs[1] but not for carcinoma cells with less mutation 
load indicating a major role of genetic alterations in EMT. However, cancer cells 
in contact to the stromal compartment preferentially undergo this differentiation 
process[2] highlighting an additional role of the acellular stromal fraction including 
extracellular matrix (ECM) components and growth factors (GFs). 
Consequently, a better understanding of the combinatorial effects of mutation load in 
cancer cells and the tumour microenvironment on the resulting phenotype is crucial 
to develop novel therapeutic strategies for TNBC that interfere with EMT.

To this end, one Luminal-A, one Luminal-B and two basal-like (TNBCs) breast cancer 
cell lines, differing in their mutation load, were characterized for their EMT-status 
before and after treatment with GFs or ECM components. EMT-marker expression 
and protein levels revealed mesenchymal characteristics for the 2 TNBC cell lines 
and an epithelial phenotype for the other 2 cell lines, while GF and ECM treatment 
could induce EMT in all cell lines, with a concomitant increase of the BC stem cell 
marker CD44 at the membrane of the more mesenchymal cells. 
Therefore, we designed polymeric nanocarriers targeting CD44, as potential platform 
for cell specific drug delivery. Particles characterized via DLS measurements showed 
sizes from 80 nm – 150 nm and PDIs < 0.2. Uptake in BC improved with CD44 
levels, affirming the targeting concept.

Our data underlines the significance of stromal cues on the phenotype of carcinoma 
cells and accentuates the use of CD44 as candidate for targeted drug delivery in 
TNBC.
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Astrocytes-breast cancer interactions facilitate brain metastasis

Sahar Israeli Dangoor1, Ronit Satchi-Fainaro1

1 Tel Aviv University, Sackler Faculty of Medicine, Department of Physiology and 
Pharmacology, Tel Aviv, ISRAEL

Diagnosis and treatment of breast cancer patients have been considerably improved, 
including those at the metastatic stage. However, brain metastasis still presents 
a major clinical hurdle, and it is a leading cause of death. Unfortunately, there are 
no targeted therapies specific for this secondary tumor formation, and the current 
treatment modalities present limited clinical outcomes. Thus, better understanding 
of the pathways involved in the metastatic cascade, which lead to brain metastases 
colonization and progression, is essential. To that end, the mutual effects of 
astrocytes and breast cancer cells have been investigated, using the traditional 
2-dimensional (2D) cell-culture and a 3-dimensional (3D) model of multicellular 
breast cancer brain metastases spheroids. We found that astrocytes enhance the 
proliferation, migration and invasion of breast cancer cells, suggesting a supportive 
role for astrocytes in the metastatic process of breast cancer in the brain. In addition, 
we identified several cytokines to be elevated following the co-culturing of breast 
cancer cells with astrocytes, suggesting them as potential key candidates involved 
in breast cancer-brain stroma interactions. One of these cytokines was Monocyte 
Chemoattractant Protein-1 (MCP-1/CCL2), which is a chemokine that is associated 
with poor prognosis in breast cancer patients. When MCP-1 was functionally 
neutralized, breast cancer cell proliferation and migration rates were decreased, in 
addition to reduced invasion shown in our spheroid model. In light of these results, 
MCP-1 is suggested as one of the key factors promoting breast cancer brain 
metastasis. Although further validation using in vivo models is still required, this study 
deepens our understanding of the contribution of the metastatic breast cancer cells-
brain microenvironment interactions to brain colonization. Furthermore, findings from 
this study may be utilized to provide a novel therapeutic approach for the prevention 
of breast cancer brain metastasis following resection of the primary lesion.
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Chemotaxis in pancreatic ductal adenocarcinoma metastasis: An unexpected 
role of N-WASP in response to self-generated gradients and LPA receptor 
trafficking

Amelie Juin1, Heather J. Spence1, Kirsty J. Martin1, Ewan McGhee1, Matthew 
Neilson1, Marie F.A. Cutiongco2, Nikolaj Gadegaard2, Gillian Mackay1, Loic Fort1, 
Sergio Lilla1, Gabriela Kalna1, Peter Thomason1, Yvette W.H. Koh1, Jim C. Norman1,3, 
Robert H. Insall1,3

1 CRUK Beatson Institute, Glasgow, UK,  2 Division of Biomedical Engeneering, 
University of Glasgow, Glasgow, UK,  3 Institute of Cancer Sciences, University of 
Glasgow, Glasgow, UK

Pancreatic ductal adenocarcinoma is one of the most invasive and metastatic 
cancers and has a dismal 5-year survival rate.  Here we show that N-WASP is 
required for the metastatic process, with roles in both chemotaxis, steering cells 
out of primary tumours, and matrix remodelling, allowing metastatic escape.  
Lysophosphatidic acid, a signalling lipid abundant in blood and ascites fluid, is both 
a mitogen and chemoattractant for PDAC cells.  Pancreatic cancer cells efficiently 
break LPA down as they respond to it, setting up a self-generated gradient that 
directs cells out of the tumour. N-WASP depleted cells are unable to respond to LPA 
gradients and show altered RhoA activation, leading to a loss of cell contractility 
and traction forces, and reduced metastasis in vitro and in vivo.  N-WASP couples 
LPA receptor signalling to RhoA via the endocytic adapter SNX18, and promotes 
sensitivity by preventing receptor degradation and promoting recycling of the LPA 
receptor back to the cell surface.  Coordinated by N-WASP, the LPA-LPAR signalling 
loop promotes RhoA-mediated contractility and force generation. Perturbing this 
pathway chemically, or by CRISPR deletion severely impairs invasion through 
complex 3D environments or peritoneal explants, and impairs remodelling of fibrillar 
collagen.  Overall, this work unexpectedly reveals N-WASP as a central controller 
of a chemotactic loop between PDAC cells and microenvironmental conditions that 
drives metastasis.
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Wnt signaling drives O-glycosylation of α-DG to mediate the adhesion of cells 
to laminin in the human colonic epithelium and in colorectal cancer

Vanessa Dietinger1,2, Cira R. García de Durango1,2, Svenja Wiechmann2,4, Sophie 
Boos1,2, Marlies Michl6, Jens Neumann6, Heiko Hermeking2,6, Bernhard Küster2,4, 
Peter Jung1,2

1 DKFZ Heidelberg , Heidelberg, GERMANY,  2 German Cancer Consortium (DKTK), 
Partner site Munich, Munich, GERMANY,  3 DKTK Research Group, Oncogenic 
Signaling Pathways of Colorectal Cancer, Institute of Pathology, Ludwig-Maximilians-
Universität München, München, GERMANY,  4 Chair of Proteomics and Bioanalytics, 
Technical University of Munich, Freising, GERMANY,  5 Bavarian Center for 
Biomolecular Mass Spectrometry, Freising, GERMANY,  6 Institut für Pathologie der 
LMU München, Munich, GERMANY

-- The abstract has been withheld at the request of the author --
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Radiation-induced CXCL5 in tumor endothelial cells isolated from human 
colorectal cancer tissue promotes cancer stem cell characteristics in colorectal 
cancer cells 

Ha Gyeong Kim1, Eun-Taex Oh2,3, Jae-Seon Lee4,3, Soon-Sun Hong2,3, Heon Joo 
Park1,3

1 Dept. of Microbiology, Inha University College of Medicine, Incheon, SOUTH 
KOREA,  2 Dept. of Biomedical Sciences, Inha University College of Medicine, 
Incheon, SOUTH KOREA,  3 Hypoxia-releated Disease Research Center, Inha 
University College of Medicine, Incheon, SOUTH KOREA,  4 Dept. of Molecular 
Medicine, Inha University College of Medicine, Incheon, SOUTH KOREA

Tumor microenvironment induces tumor metastasis triggered by epithelial-
mesenchymal transition (EMT), which leads to the expansion of cancer stem cells 
(CSCs). Radiotherapy is known to have profound and lasting effects on changes 
in tumor microenvironment by altering tumor vascular function through changes in 
tumor endothelial cells (TECs). However, the contribution of TECs to the generation 
of CSCs by irradiation has not been fully understood. In this study, we investigated 
whether chemokine induces the generation of CSCs in colorectal cancer cells 
(CRCs) in irradiated TECs isolated from human colorectal cancer tissues. We found 
that CXCL5 is predominantly overexpressed in TECs treated with ionizing radiation (4 
Gy) under normoxia and hypoxia compared to normal endothelial cells (NECs). The 
conditioned medium of the irradiated TECs increased generation of colonosphere in 
CRCs compared to NECs. qPCR revealed that the colonosphere showed high levels 
CSC markers such as Nanog, Sox2 and Oct4 compared to monolayer cultured cells. 
In addition, the conditioned medium of the irradiated TECs induced expression of 
SNAIL associated with the EMT signal in CRCs in HCT116 cells. Under hypoxia, the 
conditioned media of irradiated TECs increased the generation of CSCs more than 
in normoxia. As a result, clonogenic cell survival assay showed that treatment of the 
conditioned media of irradiated TECs increased radioresistance of CRCs than that of 
NECs. Thus, we found that siCXCL5 inhibited radiation-induced CXCL5 expression 
in TECs, and the conditioned media of the cells did not alter SNAIL expression and 
generation of CSCs in CRCs under normoxia and hypoxia. Furthermore, siSNAI1 
inhibited generation of CSCs in CRCs treated with the conditioned media of 
irradiated TECs. Our results collectively demonstrate that radiation-induced CXCL5 
in TECs promotes the generation of CSCs in CRCs via SNAIL signaling pathway 
and inhibition of CXCL5-based radiotherapy might be a novel strategy for colorectal 
cancer metastasis prevention.
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Expression of stromal WNT5A in primary prostate cancer

Wadim Kisel1,2, Stefanie Conrad2, Giulia Furesi2, Sandra Hippauf2, Susanne Füssel3, 
Ulrich Sommer4, Martina Rauner2, Christian Thomas3, Gustavo Bruno Baretton4, 
Klaus-Dieter Schaser1, Christine Hofbauer1, Lorenz Christian Hofbauer2

1 University Center for Orthopedics and Traumatology, Technical University of 
Dresden Germany, Dresden, GERMANY,  2 Division of Endocrinology, Diabetes, 
and Bone Diseases; Department of Medicine III, Technical University of Dresden, 
Germany, Dresden, GERMANY,  3 Department of Urology, Technical University of 
Dresden, Germany , Dresden, GERMANY,  4 Department of Pathology Technical 
University of Dresden, Germany, Dresden, GERMANY

Prostate cancer (PCa) is the third leading cause of cancer related death in European 
men. Nearly 90% of the patients develop bone metastases. Tumor derived WNT5A 
plays an important role in primary and metastatic PCa. Surrounding stromal cells 
also produce WNT5A, which determines the biology of PCa, in particular in bone 
metastases. We previously showed that WNT5A is highly expressed in primary PCa 
and that high WNT5A expression is associated with a better overall survival. Here we 
determined the role of stromal WNT5A expression in primary PCa.

A tissue microarray, consisting of 41 benign prostate hyperplasia (BPH) controls 
and 400 PCa patients, who underwent radical prostatectomy between 1996-2005, 
was immunohistochemically analyzed considering the expression of WNT5A in the 
tumor surrounding stroma. The cores were scored based on staining intensity as: 
0 (no staining), 1 (weak staining), 2 (moderate staining), or 3 (strong staining) and 
considering the quantity of the stained stromal area: 0 (0%), 1 (1-25%), 3 (51-75%), 
or 4 (76-100%).

Expression of stromal WNT5A in BPH and tumor free control samples was 1.1-
1.2 fold higher compared to WNT5A expression in tumor surrounding stroma 
(p<0.001). Tumor stroma WNT5A expression negatively correlated with the Gleason 
Score (r2=0.02387, p<0.01). However, overall and disease specific survival was 
not correlated to tumor stroma WNT5A expression. Stromal WNT5A showed a 
positive correlation to tumor WNT5A expression (r2=0.01793, p<0.01). Furthermore 
proliferation (r2=0.0382, p<0.001), and apoptosis (r2=0.2771, p<0.001) of the tumor 
tissue negatively correlated with stromal WNT5A expression.

These preliminary data show that high expression of stroma derived WNT5A is 
an indicator of benign tissue and low risk PCa. As tumor- and stroma-derived Wnt 
signaling may differently impact on tumor growth, future studies should focus on 
separately analyzing the Wnt profile of tumor vs. surrounding stromal tissues.
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Mechanism of Invasion and Metastasis in 3D Organoids derived from Pancreatic 
Cancer Patients

Rhena Klar4,1, Friederike Nollmann4, Saskia Hussung4,6, Antoine Devisme8,1, Geoffroy 
Andrieux8,9, Kornelia Fritsch4, Justus Duyster4,6, Uwe Wittel5, Melanie Boerries8,9, 
Ralph Fritsch3,4

1 Collaborative Research Center 850 (CRC 850) – Control of Cell Motility in 
Morphogenesis, Cancer Invasion and Metastasis, Freiburg, GERMANY,  2 
Comprehensive Cancer Center Freiburg (CCF), Medical Center-University of 
Freiburg, Faculty of Medicine, Freiburg, GERMANY,  3 Department of Medical 
Oncology and Hematology, Zurich University Hospital, Zürich, SWITZERLAND,  4 
Department of Medicin I (Hematology, Oncology and Stem Cell Transplantation), 
Freiburg, GERMANY,  5 Department of Surgery, Freiburg, GERMANY,  6 German 
Cancer Consortium (DKTK), partner site Freiburg, Freiburg, GERMANY,  7 German 
Cancer Research Center (DKFZ), Heidelberg, GERMANY,  8 Institute of Medical 
Bioinformatics and System Medicine, Medical Center, University of Freiburg, 
Freiburg, GERMANY,  9 Institute of Moleculare Medicine and Cell Research, Freiburg, 
GERMANY

Pancreatic ductal adenocarcinoma (PDAC) is characterized by aggressive invasion 
and high metastatic potential. At the time of diagnosis, the majority of patients carry 
occult micro-metastases leading to all but inevitable tumor relapse and poor outcome. 
Moreover, the disease’s progression is highly heterogeneous in the individual patient 
and so far no established biomarkers are available predicting metastatic behavior 
or response to treatment.  Taking all of the above into account further research 
to elucidate the mechanisms underlying metastasis and invasiveness in PDAC 
is strongly required. Hence, we have established a large collection of pancreatic 
cancer organoids (PDOs) from resected patients, which uniquely preserve genotype 
and phenotype of the individual tumors and can be employed for functional and 
mechanistic studies ex vivo. We routinely investigate their histology, KRAS mutational 
status using ddPCR, and growth behavior. Moreover, we comprehensively analyze 
the molecular build-up of individual tumors by WES and RNAseq and integrate 
functional, clinical and molecular data. Focusing on the metastatic behavior we 
have characterized more than 20 PDOs regarding their migrational potential using 
the Incucyte® Wound Closure System as well as other 3D-culture based invasion 
assays. Here, first results indicate an individual metastatic behavior of the different 
PDOs. On-going experiments include the manipulation of selected genes from the 
17-gene expression classifier panel, which allows discriminating between PDAC 
samples and non-malignant lesions, by Klett et al (04/2018), in order to investigate 
their role in pancreatic cancer metastasis. Further experiments will focus on 
expanding our data set and hopefully shed light on the underlying mechanism and 
peak in the identification of a prognostic biomarker or a set thereof.
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Defining the Role of Chromatin Remodelling Complexes in Pancreatic Cancer 
Subtype Switch

Lukas Klein1, Mengyu Tu1, William Zi Qing Tan1, Volker Ellenrieder1, Shiv K. Singh1

1 Department of Gastroenterology and Gastrointestinal Oncology, University Medical 
Center, Goettingen, GERMANY

Pancreatic ductal adenocarcinoma (PDAC) is a devastating disease with an overall 
survival rate of less than 10%. Its high tumor heterogeneity and plasticity confers the 
biggest biomedical challenge for effective therapy. Recently, PDAC was classified 
into two main prognostically relevant subtypes by transcriptomic analysis: the well-
differentiated classical-like subtype, which responds to cytotoxic chemotherapy; and 
the dedifferentiated basal-like subtype, which displays mesenchymal-associated 
gene expression, concomitant with high chemoresistance and a strong tendency 
to invade and metastasize. These distinct subtypes are controlled by specific 
transcription factor (TF) networks governing their lineage specification. However, 
the repertoire of co-regulators binding these mutually exclusive lineage TFs to aid 
chromatin regulation by e.g. histone (de-)acetylation is largely the same. Epigenetic 
modulation such as histone deacetylase (HDAC) inhibition may, hence, perturb 
subtype-dependent transcriptional networks, inducing a “subtype switch”.

Inhibition of HDACs in vitro was shown to induce expression of mesenchymal 
markers (e.g. VIM) in established classical-like PDAC cell lines with a concomitant 
suppression of classical-associated genes (e.g. ECAD), while basal-like cell lines 
gained an epithelial-like phenotype. Functionally, HDAC inhibition in basal-like 
cells leads to reduced invasion in a transwell migration assay, while classical-like 
cells show an increased invasive potential. Mechanistically, analysis of genome-
wide chromatin accessibility by ATAC-seq revealed a subtype-dependent reduction 
(classical-like) or promotion (basal-like) of the inferred activity of classical lineage 
TFs following HDAC inhibition. In vivo, immunofluorescence staining of orthotopically 
implanted classical- and basal-like PDAC cell lines was able to confirm this switch in 
subtype-dependent gene expression following HDAC inhibition, functionally leading 
to reduced local invasion in basal-like tumors.

In conclusion, a subtype-dependent effect of HDAC inhibition in PDAC could be 
shown, perturbing TF networks, leading to a subtype switch both from classical- to 
basal-like phenotype and vice versa, suggesting a major role of histone deacetylation 
complexes in the maintenance of subtype-specific TF networks.
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Repositioned drugs for clinical targeting biomarkers of metastasis in high risk 
patients

Dennis Kobelt1, Manisha Juneja1, Daniel Perez-Hernandez2,5, Fabian Zincke1, Björn-
Oliver Gohlke3, Mathias Dahlmann1, Juliane Liebeskind1, Robert Preissner3, Jens 
Peter von Kries4, Gunnar Dittmar5,2, Joe Lewis6, Wolfgang Walther1, Ulrike Stein1

1 Experimental and Clinical Research Center, Charité - Universitätsmedizin Berlin, 
and Max-Delbrück-Center for Molecular Medicine, Berlin, GERMANY,  2 Max-
Delbrück-Center for Molecular Medicine in the Helmholtz Association, Berlin, 
GERMANY,  3 Charité - Universitätsmedizin Berlin, Berlin, GERMANY,  4 Leibniz-
Forschungsinstitut für Molekulare Pharmakologie, Berlin, GERMANY,  5 Luxembourg 
Institute of Health, Luxembourg, LUXEMBOURG,  6 European Molecular Biology 
Laboratory (EMBL), Heidelberg, GERMANY

Purpose: Biomarkers are important tools to stratify patients for their cancer and 
metastasis risk. MACC1 and S100A4 are drivers and prognostic biomarker for 
cancer progression and metastasis in a large variety of solid tumor types, particularly 
colorectal cancer. Patients expressing both biomarkers have the worst prognosis. 
Therefore, we are aiming to target both biomarkers simultaneously.

Methods: We used two independent luciferase reporter based high throughput 
screenings (HTS) comprising over 34000 compounds of four different compound 
libraries (ChemBioNet, Prestwick, NIH, Microsource). Similarly, the LOPAC library 
was screened for S100A4 inhibitors. Most promising compounds were characterized 
in vitro using qRT PCR, Western Blot, EMSA, cell viability and motility assays. 
For MACC1 possible drug–target docking was shown in silico. To analyze the 
dependence of MACC1 on post-translational modifications Mass spectrometry and 
mutant forms of MACC1 were used additionally. We demonstrated the in vivo drug 
effects by bioluminescence imaging of xenografted mice. Patient samples were 
analyzed by qRT PCR.

Results: Two independent HTS revealed a statin as most potent MACC1 
transcriptional inhibitor. They remarkably inhibited MACC1 promoter activity and 
expression resulting in reduced cell motility. Statins impair the binding of the 
transcription factor c-Jun to the MACC1 promoter. In CRC-xenografted mice, it 
restricted MACC1 expression and liver metastasis. MACC1 gets phosphorylated 
by MEK1. The phosphorylation of MACC1 by MEK1 is necessary for the MACC1 
induced phenotype. Niclosamide was identified as most potent inhibitor for S100A4 
gene expression. It lowered cell motility in vitro and metastasis formation in vivo. 
Targeting both biomarkers in vitro synergistically reduced cellular motility and 
proliferation.

Conclusions: This is the first identification of inhibitor combinations restricting cancer 
progression and metastasis via the biomarkers MACC1 and S100A4. This drug 
repositioning might be of therapeutic value for CRC patients stratified for expression 
of both MACC1 and S100A4.
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Cancer cell motility in colorectal cancer is driven by a novel MACC1-ß-catenin-
S100A4 

Benedikt Kortüm1,2, Harikrishnan Radhakrishnan1,2, Fabian Zincke1,3, Christoph 
Sachse4, Dennis Kobelt1,3, Mathias Dahlmann1,3, Gunnar Dittmar5, Ulrike Stein1,3

1 Experimental and Clinical Research Center, Charité – Universitätsmedizin Berlin 
and Max-Delbrück-Center for Molecular Medicine, Berlin, GERMANY,  2 Berlin School 
of Integrative Oncology – Charité – Universitätsmedizin Berlin, Berlin, GERMANY,  3 
German Cancer Consortium (DKTK), Heidelberg, GERMANY,  4 NMI-TT, Reutlingen, 
GERMANY,  5 Luxembourg Institute of Health, Strassen, LUXEMBOURG

Purpose: Colorectal Cancer (CRC) is a leading cause of death in Western countries, 
and over 90% of all CRC patients die due to metastatic spread. Wnt/β-catenin 
signaling is constitutively activated in CRC and its various target genes are drivers 
of proliferation, migration and invasion. The metastasis-associated gene S100A4, 
a direct transcriptional target of Wnt/β-catenin signaling, enhances cancer cell 
motility and metastasis. MACC1, a predictor of metachronous metastases in various 
cancers, induces cell migration and metastasis in vitro and in vivo. We hypothesize 
that MACC1 and β-catenin collaborate in tumor progression by upregulation of 
prometastatic mediators like S100A4.

Methods: Wnt/ß-catenin activity was assessed in CRC cells after MACC1 
overexpression or CRISPR-mediated knockout of MACC1 with TOPflash assay 
and measurement of S100A4 with qRT-PCR and Western Blot. S100A4 promoter 
activity was assessed by a luciferase-based reporter assay. Cancer cell migration 
was examined in vitro using the Boyden chamber assay. We examined interaction of 
MACC1 with ß-catenin with Co-IP experiments and Proximity Ligation Assays in fixed 
cells and further assessed post-translational activation of ß-catenin by Western-Blot 
based quantification of phospho-serine 552. The MACC1-Wnt/β-catenin-S100A4 axis 
was intercepted with sh-RNA against β-catenin and Wnt-signaling inhibitors.

Results: Overexpression of MACC1 increased Wnt activity in reporter assays and 
target gene expression, while MACC1 knockout reversed these effects.  The Wnt-
target gene S100A4 is directly regulated by MACC1 through enhancement of Wnt 
signaling. MACC1 and S100A4 expression correlate positively in two independent 
CRC patient cohorts. In CRC cell lines, MACC1 overexpression increased S100A4 
expression transcriptionally on RNA and protein level, while CRISPR-mediated 
knockout of MACC1 decreased S100A4 expression. Knockdown of β-catenin and 
Wnt pathway inhibition with small molecules reverted upregulation of S100A4. 
MACC1 overexpression in S100A4-deficient cells failed to increase cell migration.

Conclusion: Here we describe a novel transcriptional MACC1-ß-catenin-S100A4 axis 
that drives migration and metastasis in CRC.
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CXCL11 secreted from senescent endothelial cells promotes breast cancer cell 
progression via the ERK1/2 signaling pathway

Hyun Jung Hwang1, Ye-Rim Lee1, Donghee Kang1, Heon Joo Park1, Jae-Seon Lee1

1 MRC, College of Medicine, Inha University, Incheon, SOUTH KOREA

Cellular senescence is considered as an important tumor-suppressive mechanism 
as well as essential contributor to the aging process and age-related disease. 
Accumulating evidences show that therapy-induced senescent cells have deleterious 
effects on tumor microenvironment through the senescence-associated secretory 
phenotype (SASP). However, SASP of senescent endothelial cells and its effect on 
the tumor microenvironment have not yet been fully elucidated. In this study, we 
investigated effects of SASP from senescent endothelial cells on MDA-MB-231 breast 
cancer cells and MCF-10A normal mammary epithelial cells. Treatment of conditioned 
medium (CM) from senescent human umbilical vein endothelial cells (HUVEC) or co-
culture of senescent HUVEC significantly increased cell proliferation, migration and 
wound healing in MDA-MB-231 cancer cells, but not in MDF10A normal cells. CM 
from senescent endothelial cells, such as HUVEC, human microvascular endothelial 
cells (HMVEC), endothelial colony forming cells (ECFC) dramatically increased 
invasion of MDA-MB-231. Using next generation sequencing (NGS), we identified 
cytokines which showed altered expressions in IR- or doxorubicin-induced senescent 
HUVEC. We found CXCL11 plays a principal role in senescent CM-induced migratory 
activity of MDA-MB-231. When we treated anti-CXCL11 antibody or CXCL11 
siRNA to HUVEC and CXCR3 siRNA to MDA-MB231, SASP effects of HUVEC 
on migratory activity of cancer cells and spheroid invasion were synergistically 
diminished. Treatment of ERK inhibitor in combination with CM from senescent 
HUVEC diminished HUVEC SASP-induced wound healing and migratory activities. 
Finally, we examined in vivo effect of SASP from senescent and CXCL11-depleted 
senescent HUVEC. Injection of CM from senescent HUVEC into tumor tissue of 
tumor-bearing mice resulted in tumor growth and ERK activation, whereas CM from 
CXCL11-depleted senescent HUVEC evidently diminished CM effects of senescent 
HUVEC on tumor growth and ERK activation. Altogether, our results demonstrate that 
SASP from therapy-induced senescent endothelial cells promotes cancer aggressive 
features and CXCL11 could be the principal target to prevent adverse effects of 
therapy-induced senescent endothelial cells on tumor microenvironment. 
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The Synergy of Transforming Growth Factor-beta and Axl Causes Neutrophil 
Infiltration and Cancer Cell Invasion in Hepatocellular Carcinoma

Teresita Flores1, Eva Řezníčková1,2, Elisa Holstein1, Heidemarie Huber1, Gerhard 
Weber1, Miroslav Strnad2, Wolfgang Mikulits1

1 Department of Medicine I, Institute of Cancer Research, Medical University of 
Vienna, Vienna, AUSTRIA,  2 Laboratory of Growth Regulators, Palacký University 
and Institute of Experimental Botany, The Czech Academy of Sciences, Olomouc, 
CZECH REPUBLIC

Transforming growth factor (TGF)-beta and the receptor tyrosine kinase Axl activated 
by its ligand Gas6 are crucially involved in the progression of hepatocellular 
carcinoma (HCC). Gas6/Axl interacts with 14-3-3-zeta to aberrantly activate TGF-
beta/Smad3 linker region at serine 213 via c-Jun N-terminal kinase, causing the 
activation of pro-metastatic genes and autocrine TGF-beta signaling in HCC cells 
exhibiting an epithelial to mesenchymal transition (EMT). In addition, TGF-beta/Axl 
induces the expression and secretion of the chemokine CXCL5. Notably, CXCL5 is 
almost exclusively expressed in TGF-beta-positive HCC patients, correlating with 
infiltration of neutrophil granulocytes into the HCC microenvironment and poor patient 
survival. Here we show the TGF-beta/Axl-dependent attraction of neutrophils as well 
as a role of infiltrated neutrophils in HCC cell invasion and metastasis. The analysis 
of TCGA datasets revealed that CXCL5 expression associates with Gas6/Axl14-
3-3-zeta and matrix metalloprotease (MMP)2 and MMP9 expression in TGF-beta-
positive HCC patients. Loss of either Axl or TGF-beta signaling in human HCC cells 
abrogated CXCL5-dependent migration and attraction of neutrophils. Co-cultivation 
of human EMT-transformed HCC cells secreting CXCL5 in a TGF-beta-dependent 
fashion with neutrophils induced the expression as well as enzymatic activity of 
matrix metalloproteinase (MMP)2 and MMP9. Vice versa, expression and activity of 
MMP2/9 in neutrophils were stimulated in the presence of HCC cells. Interestingly, 
hepatoma cells exposed to neutrophils caused cytotoxicity and depolarisation of 
liver sinusoidal endothelial cells, suggesting a MMP9-dependent entry of HCC cells 
into blood vessels. In HCC patient samples, expression of Axl/TGF-beta/CXCL5 
and MMP9 correlated with neutrophil infiltration and vessel invasion. Together, the 
molecular collaboration between TGF-beta and Axl in HCC cells induces the CXCL5-
dependent infiltration of neutrophils into the tumor-stroma which governs MMP9-
dependent transmigration of HCC cells through blood endothelium. Thus, disruption 
of TGF-beta/Axl/CXCL5 signaling provides a promising therapeutic strategy to 
interfere with HCC progression in TGF-beta-positive patients.
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  Fat1 deletion promotes hybrid EMT state with enhanced tumor progression, 
stemness, and metastasis

Ievgenia Pastushenko1,2, Federico Mauri1, Yura Song1, Cédric Balsat4, Virginie 
Moers1, Samuel Scozzaro1, Christine Dubois1, David Pérez-Morga46, Isabelle 
Salmon5, Christos Sotiriou3, Francoise Helmbacher7, Cédric Blanpain1,8

1 Laboratory of Stem Cells and Cancer, Universite Libre de Bruxelles (ULB), 
Brussels, BELGIUM,  2 Dermatology Department, CHU Brugmann, Universite Libre 
de Bruxelles (ULB), Brussels, BELGIUM,  3 Institut Jules Bordet, Université Libre 
de Bruxelles (ULB), Brussels, BELGIUM,  4 DIAPath, Center for Microscopy and 
Molecular Imaging, Université Libre de Bruxelles (ULB), Brussels, BELGIUM,  5 
Pathology Department, Erasme Hospital, Université Libre de Bruxelles (ULB), 
Brussels, BELGIUM,  6 Center for Microscopy and Molecular Imaging (CMMI), 
Université Libre de Bruxelles (ULB), Brussels, BELGIUM,  7 Aix-Marseille University, 
CNRS, IBDM, Marseille, FRANCE,  8 WELBIO, Université Libre de Bruxelles (ULB), 
Brussels, BELGIUM

Fat1, a protocadherin, is among the most frequently mutated genes in human 
cancers. However, the role and the molecular mechanism by which Fat1 mutation 
controls tumor initiation and progression are poorly understood. Here, we used 
different mouse models of primary skin squamous cell carcinoma to define the role 
of Fat1 during tumor initiation and progression. We found that Fat1 conditional 
deletion (Fat1cKO) accelerated the appearance and increased the number of skin 
tumors following chemical induced skin carcinogenesis. Moreover, the transition 
from benign papillomas to malignant carcinoma was increased upon acute Fat1 
deletion. Fat1cKO carcinomas were much more invasive and presented epithelial to 
mesenchymal (EMT) features characterized by the loss of Epcam expression in a 
fraction of tumor cells (TCs). Interestingly, EMT in Fat1cKO tumors was uncompleted 
and TCs continued to present epithelial characteristics, a feature known as hybrid 
EMT state. This hybrid partial EMT state was found in several other mouse models of 
skin cancers with Fat1 deletion and FAT1 mutated human squamous cell carcinomas 
(SCCs).  Fat1cKO skin SCCs presented increased tumor stemness and spontaneous 
metastasis. Transcriptional and chromatin profiling revealed that TCs are primed to 
undergo partial EMT through the promotion of mixed epithelial and mesenchymal 
programs. The hybrid EMT signature resulting from Fat1 deletion is associated with 
poor prognosis in human lung SCCs.  Altogether, our studies revealed that Fat1 
loss of function promotes tumor initiation, progression, invasiveness, stemness and 
metastasis through the induction of a hybrid EMT state.
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Reprogramming of lymph node fibroblasts in the melanoma pre-
metastatic niche

Virginie Prod’homme2,1, Christopher Rovera2,1, Ilona Berestjuk2,1, Serena Diazzi2,1, 
Margaux Lecacheur2,1, Maeva Gesson2,1, Sabrina Pisano4,1, Frédéric Brau4,1, 
Christophe Girard2,1, Cédric Gaggioli3,1, Emmanuel Donnadieu5, Marcel Deckert2,1, 
Sophie Tartare-Deckert2,1

1 Université Côte d’Azur, Nice, FRANCE,  2 U1065 Inserm, C3M, Nice, FRANCE,  3 
UMR CNRS/Inserm, IRCAN, Nice, FRANCE,  4 Plateforme Imagerie MICA, Nice, 
FRANCE,  5 Institut Cochin, Paris, FRANCE

Because of its high propensity for metastasis and resistance to treatment, melanoma 
is one of the most aggressive human cancers. Half of the patients suffering from 
metastatic melanoma do not respond to treatments or relapse within months. 
Cutaneous melanoma primarily metastasizes to the draining lymph node (LN), a 
gateway between lymphatic and blood systems, before invading distant organs. 
The LN is a key immune tissue organized into discrete cellular compartments 
and reticular networks that are established by LN fibroblasts, also called FRC 
(Fibroblastic reticular Cells). FRC regulate the viscoelastic properties and 
architecture of the LN, as well as the recruitment, survival and activation of immune 
cells, but their role in a tumoral context is unknown. Before tumor spreading, complex 
distant interactions between the primary tumor and the target tissue lead to the 
formation of a pre-metastatic niche favourable to tumor development. Our goal is 
to characterize FRC reprogramming in the melanoma pre-metastatic LN niche and 
analyse its role in melanoma metastasis.

In an orthotopic mice model of pre-metastatic LN niche, we observed that melanoma-
secreted factors induce LN swelling, associated with a modification of LN architecture 
and leucocyte infiltration. In the same mice model, we revealed with a single cell 
RNAseq approach that some FRC subsets from the LN niche were reprogrammed by 
factors secreted by melanoma, with the alteration of extracellular matrix and immune-
related pathways. To validate these results in human, we took advantage of FRC 
primary cultures and melanoma cell lines. Indeed, we observed that pre-metastatic 
reprogramming of human FRC with melanoma supernatant affects FRC proliferation, 
contractility and the biomechanical properties of their extracellular matrix.

Beyond the reprogramming of FRC, our results suggest that the pre-metastatic 
dialogue between the primary tumor, FRC and immune cells could impact the LN 
immune response and melanoma metastatic development in the LN niche.
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p62/SQSTM1 regulates Type I Interferon (IFN) response in metastatic breast 
cancer

Apsana Lamsal1,2, Camilla Izabel Wolowczyk1,2, Geir Bjørkøy1,2

1 Centre of Molecular Inflammation Research and Department of Clinical and 
Molecular Medicine, Faculty of Medicine and Health Sciences, Norwegian University 
of Science and Technology, Trondheim, NORWAY,  2 Department of Biomedical 
Laboratory Science, Faculty of Natural Sciences, Norwegian University of Science 
and Technology, Trondheim, NORWAY

Immune surveillance plays an important role in the recognition and elimination of 
upcoming tumors, but  cancer cells evade this. Type I interferon (IFN)-response 
plays an important role in anti-cancer immune response . Cyclic GMP-AMP (cGAMP) 
synthase (cGAS) detects infections or tissue damage by binding to microbial or self 
DNA in the cytoplasm. Upon binding DNA, cGAS produces cGAMP that binds to and 
activates the adaptor protein STING which then activates the kinases IKK and TBK1 
to induce interferons and other cytokines.

To study the interplay between cancer cells and immune cells in aggressive tumor 
development, we used 4T1 model of metastatic breast cancer development in 
immunocompetent BALB/c mice. This model consists of several cell lines originating 
from the same primary tumor but differ in their ability to form metastases. The 
metastatic cell line (66cl4) has a constant activation of the type I IFN response 
(CXCL10) in culture compared to the non-metastatic cell line (67NR). However, this 
response is downregulated when forming a tumor. Low levels of CXCL10 mRNA 
correlates with the poor prognosis in both estrogen receptor and progesterone 
receptor negative breast cancer patients, which correlates with non-recurrent cancer 
survival.

In this project, how type I IFN-response can be activated without the cells being 
exposed to known activators was identified.Type I IFN response production in breast 
cancer cell lines also follows cGAS-STING pathway. We identified starvation induced 
autophagy caused depletion of Type I IFN response. The autophagy marker p62 
regulates Type I IFN production in a TBK1 dependent manner. The knockdown p62 
cell lines had extremely low levels of CXCL10 protein as compared to the non-target 
controls. We also observed that p62 also colocalizes with STING via immunostaining 
and gets translocated to the autophagosomes.

In conclusion, p62 is needed to initiate the inflammatory signalling, but p62 is also 
supporting the “cleaning up” and finishing of inflammation afterwards.
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New models of melanoma experimental metastasis for the study of circulating 
tumor cells

Imanol Arozarena1, Irene Lasheras1, Iker Gascón2, Haritz Moreno2, Maika Durántez1, 
Silvestre Vicent2

1 Navarrabiomed-Idisna., Pamplona, SPAIN,  2 CIMA-UNAV, Pamplona, SPAIN

Cutaneous melanoma is a type of skin cancer that originates from melanocytes. 
While melanomas represent just around 10% of all skin tumors they are responsible 
for 80% of skin cancer related deaths. This is due to its extreme capacity to 
metastasize in distant and vital organs such as lung, liver or brain. Some steps of 
the metastatic cascade (migration, invasion, proliferation) have been studied in 
detail the biology of circulating tumor cells (CTCs) is still poorly understood. In the 
blood circulation, tumor cells remain in suspension and therefore must develop 
mechanisms of resistance to anoikis (cell death induced by lack of adhesion to 
substrate) in order to survive until they can abandon the bloodstream to reach distant 
organs where they will need to adhere to and proliferate to form secondary tumors 
or hematogenous macro-metastases. Resistance to anoikis is a prerequisite to 
establish a metastasis and it is considered a hallmark of cancer.

Applying in vitro models of CTC culture to in vivo mouse models of experimental 
metastasis we are able to recapitulate the initial steps of tumor cell adaption to non-
adherent conditions. Proteomic experimental approaches, together with comparative 
transcriptomic analyses of in vitro and in vivo spontaneous CTCs, we have identified 
the AKT/mTOR/S6K1/2 axis as critical regulator of melanoma CTC metastatic 
potential.

This approach has also enabled us to study gender related differences in melanoma 
metastasis. Comparison of the metastatic capacity of melanoma cells cultured in 
adherent or suspension conditions prior to injection in both RAG-2 males and female 
mice suggest sex-dependent changes in melanoma cell tropism and tumor burden 
in different organs, which in our view opens new avenues of research to assess the 
need to segregate cancer studies based on gender differences. 
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Role of infiltrating mast cells in affecting the outcome of breast cancer 
carcinoma

MT Majorini1, V Cancila2, A Rigoni1, L Botti1, E Fontanella1, E Jachetti1, C Chiodoni1, 
C Tripodo2, MP Colombo1, D Lecis1

1 Molecular Immunology Unit, Department of Research, Fondazione IRCCS Istituto 
Nazionale dei Tumori, Milan, ITALY,  2 Tumor Immunology Unit, Department of Health 
Sciences, University of Palermo, Palermo, ITALY

Cancer heterogeneity is caused by cell-autonomous properties and by the cross-talk 
of cancer cells with the tumor microenvironment (TME) and represents the main 
obstacle for effective therapy. TME is made of stromal cells, extracellular matrix 
and immune cells, which can profoundly affect the features of neoplastic cells. With 
our work, we focused on the role of infiltrating mast cells (MCs) in determining the 
outcome of breast cancer (BC) development.

To this end, we investigated C57BL/6 MMTV-PyMT transgenic mice which develop 
mammary tumors that eventually metastasize to lungs. Mice were crossed 
with C57BL/6 Wsh mice which lack MCs. Cancer cells were characterized by 
immunohistochemical staining and lungs were collected to detect metastasis while 
the effect of MCs on cancer cells was tested in vitro through co-colture experiments 
or with bone marrow-derived MC conditioned medium (CM).

In our experiments, the presence of MCs was associated with an earlier degradation 
of the myoepithelial layer at the first stages of mammary tumor development, 
which caused a delay in the growth of primary tumors and a reduced capacity 
to disseminate to lungs. Nevertheless, also the features of advanced tumors 
were affected and Wsh mice developed tumors with poorly differentiated areas 
characterized by squamous basal features reminiscent of more aggressive tumors. 
In vitro experiments confirmed that MCs and CM collected by MC cultures can affect 
the levels of EGFR, a receptor usually associated with a basal phenotype. Finally, 
we found that patients’ breast carcinomas belonging to different histotypes are 
characterized by diverse MC infiltrations.

In conclusion, MCs promote BC development in early phases of development, but 
conversely protect from more aggressive phenotypes in late carcinomas. Further 
work is necessary to determine whether it is possible to modulate BC outcome 
through a MC-directed therapy.
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A novel long noncoding RNA Linc-ASEN prevents cellular senescence through 
the regulation of p21 expression 

Hyung Chul Lee1, Donghee Kang1, Namshik Han2, Yerim Lee1, Hyun Jung Hwang1, 
Heon Joo Park1, Myriam Gorospe3, Jae-Seon Lee1

1 MRC, College of Medicine, Inha University, Incheon, SOUTH KOREA,  2 Milner 
Therapeutics Institute, University of Cambridge, Cambridge, UK,  3 Laboratory of 
Genetics and Genomics, National Institute on Aging-Intramural Research Program, 
NIH, Baltimore, USA

Long noncoding RNAs (lncRNAs) regulating diverse cellular processes implicate in 
many diseases.  However, the function of lncRNAs in cellular senescence remains 
largely unknown.  Here we identify a novel long intergenic noncoding RNA Linc-
ASEN expresses in prematurely senescent cells.  We find that Linc-ASEN associates 
with UPF1 by RNA pull-down mass spectrometry analysis, and represses cellular 
senescence by reducing p21 production transcriptionally and post-transcriptionally 
Mechanistically, the Linc-ASEN-UPF1 complex suppressed p21 transcription by 
recruiting Polycomb Repressive Complex 1 (PRC1) and PRC2 to the p21 locus, and 
thereby preventing binding of the transcriptional activator p53 on the p21 promoter 
through histone modification.  In addition, the Linc-ASEN-UPF1 complex repressed 
p21 expression post-transcriptionally by enhancing p21 mRNA decay in association 
with DCP1A. Accordingly, Linc-ASEN levels were found to correlate inversely with 
p21 mRNA levels in tumors from patient-derived mouse xenograft, in various human 
cancer tissues, and in aged mice tissues.  Our result`s reveal that Linc-ASEN 
prevents cellular senescence by reducing the transcription and stability of p21 mRNA 
in concert with UPF1, and suggest that Linc-ASEN might be a potential therapeutic 
target in processes influenced by senescence, including cancer.
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miR-183-5p and 5’isomiR-183-5p act as tumor suppressors by inhibiting cell 
invasion and migration in Triple Negative Breast Cancer

Xiaoya Li1, Janine Jung1, Subarna Palit1, Stefan Wiemann1, Cindy Koerner1

1 German Cancer Research Center , Heidelberg, GERMANY

MicroRNAs are small non-coding RNA molecules which play important roles in post-
transcriptional regulation of gene expression. High-throughput RNA sequencing has 
enabled the identification of different length and/or sequence variants of the same 
microRNA termed isomiRs. Among them, 5’isomiRs exhibit a shifted 5’end and 
therefore a shifted seed sequence resulting in a different target spectrum. Previous 
studies conducted in my division identified six pairs of highly expressed miRNAs 
and associated 5’isomiRs from miRNA-seq data in breast cancer cell lines. Of them, 
hsa-miR-183-5p s attracted our attention because analysis of TCGA patient data 
indicated that three variants were highly expressed in patients, namely miR-183-5p|0, 
miR-183-5p|+1 and miR-183-5p|+2. TNBC patients are divided into two subgroups 
with different prognosis based on the expression ratio of miR-183-5p|+2 and other 
isoforms. Specifically, patients with high ratio have reduced expression of miR-183-
5p|+2 and worse prognosis in the TCGA cohort. Hence, we hypothesize that clinical 
prognosis can partially be explained by different phenotypes and/or target genes 
of miR-183-5p|+2 making it a more potent tumor suppressor compared to the other 
isoforms. To address this, I aim to investigate the biological relevance of miR-183-
5p and its 5’isomiR in TNBC. In phenotypic screenings, all three isoforms inhibited 
invasion and migration in TNBC cell lines. Differentially processed miR-183-5p|+2 
displayed a stronger tumor suppressive role by interfering with cell cycle. To gain 
further insights into mechanisms behind observed phenotypes, mass spectrometry 
analysis was performed to identify shared and specific targets for each isoform. 
Candidates are currently validated by TaqMan and Western blot as well as by 
luciferase-based 3’UTR reporter assays. In summary, we have shown that miR-
183-5p and its 5’isomiRs act as tumor suppressors with shared but distinct roles. 
In future, I will investigate the regulation mechanism on signal pathway level and 
validate miR-183-5p phenotype in vivo.
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A novel long noncoding RNA-01488 inhibits metastasis and tumorigenesis by 
inducing miRNAs that suppress vimentin expression 

Syuan-Ling Lin1, Kwang-Huei Lin1,2

1 Chang-Gung University, Taoyuan, TAIWAN ROC,  2 Liver Research Center, Chang 
Gung Memorial Hospital, Linko, Taoyuan, TAIWAN ROC

Long intergenic noncoding RNAs (lincRNAs) play important roles in human cancer 
development, including cell differentiation, apoptosis and tumor progression. 
However, their underlying mechanisms of action are largely unknown at present. 
In this study, we focused on a novel suppressor lincRNA that have the potential to 
inhibit progression of human hepatocellular carcinoma (HCC). Our experiments 
disclosed long intergenic non-protein coding RNA 1488 (lincRNA-01488) as a key 
negative regulator of HCC. Clinically, patients with high lincRNA-01488 expression 
displayed greater survival rates and better prognosis. In vitro and in vivo functional 
assays showed that lincRNA-01488 overexpression leads to significant suppression 
of cell proliferation and metastasis in HCC. Furthermore, lincRNA-01488 bound to 
cyclin E to induce its ubiquitination and reduced expression of vimentin mediated by 
miR-124-3p/miR-138-5p. Our results collectively indicate that lincRNA-01488 acts 
as a tumor suppressor that inhibits metastasis and tumorigenesis in HCC via the 
miR-124-3p/miR-138-5p/vimentin axis. Furthermore, lincRNA-01488 interacts with 
and degrades cyclin E, which contributes to its anti-tumorigenic activity. In view of 
these findings, we propose that enhancement of lincRNA-01488 expression may be 
effective as a potential therapeutic strategy for HCC.
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B4GALT1 regulates cancer cell-CAF crosstalk to activate multiple receptor 
tyrosine kinases and integrins in HNSCC

Mei-Chun Lin1, Syue-Ting Chen2, Neng-Yu Lin2, Pei-Jen Lou1, Min-Chuan Huang2

1 Department of Otolaryngology, National Taiwan University Hospital, Taipei, TAIWAN 
ROC,  2 Graduate Institute of Anatomy and Cell Biology, National Taiwan University, 
Taipei, TAIWAN ROC

Background: Despite multidisciplinary treatments, the 5-year survival rate of 
advanced head and neck squamous cell carcinoma (HNSCC) remains below 
50%. The sustained growth, invasion and metastasis of cancer cells depend 
on bidirectional communications between cancer and stromal cells in the tumor 
microenvironment (TME). One of the most important members of stromal cells is 
the cancer-associated fibroblast (CAF). Targeting the tumor-CAF crosstalk holds a 
great opportunity for cancer treatment. The objective of this study is to investigate the 
expression of the beta-1,4-Galactosyltransferase 1 (B4GALT1) in HNSCC and its role 
in promoting tumor progression through tumor-CAF crosstalk.

Methods: Immunohistochemistry was performed to analyze expression of B4GALT1 
in 166 HNSCC tumors. Student t-test, Kaplan-Meier, and Cox-regression analyses 
were used to analyze correlation of B4GALT1 expression with clinicopathologic 
factors and survivals. Matrigel invasion, sphere formation, and adhesion assays 
were carried out to evaluate cell invasion, anchorage independent cell growth, 
and cell-extracellular matrix (ECM) adhesion, respectively. Glycoproteomic analysis 
was performed to identify protein substrates of B4GALT1. Human phospho-receptor 
tyrosine kinase (RTK) array and Western blot analyses were performed to evaluate 
signaling pathways. Molecular docking simulation was used for searching B4GALT1 
inhibitors.

Results: B4GALT1 was overexpressed in HNSCC tumors and high B4GALT1 
expression is an independet predictor for poor survivals. Interestingly, B4GALT1 
overexpression in HNSCC cells enhanced cell invasion and sphere formation upon 
coculture with CAFs. B4GALT1 overexpression increased whereas B4GALT1 
knockdown decreased cancer cell-ECM adhesion. B4GALT1 increased TGF-β1 
expression and further activated CAFs. Glycoproteomic analysis showed that several 
RTKs and integrins are potential substrates for B4GALT1. Using molecular docking 
screening, we have identified 12 potential inhibitors for further investigation.

Conclusions: Our results suggest that B4GALT1 is associated with poor survivals 
of HNSCC patients and B4GALT1 can modulate cancer cell-CAF interactions to 
promote tumor progression. These findings indicate B4GALT1 as an attractive 
diagnostic and therapeutic target for HNSCC.
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Silencing C1GALT1 ameliorates breast cancer cell mediated 
osteoclastogenesis via lysosome-dependent degradation of RANK

Neng-Yu Lin1, Syue-Ting Chen1, Mei-Chun Lin1

1 National Taiwan University, Taipei City, TAIWAN ROC

Background and objectives: Receptor activator of nuclear factor κ B (RANK) is known 
as a key factor for osteoclastogenesis through binding with its ligand (RANKL) to 
trigger osteoclast differentiation. Moreover, The RANKL/RANK pathway is essential 
for the mammary gland development during pregnancy, and control the progression 
of Epithelial mesenchymal transition (EMT) in breast cancer cells, as well as 
metastatic spread to bone tissue. Core 1 β1,3-galactosyltransferase (C1GALT1) is 
a critical enzyme responsible for the elongation of O-linked glycosylation, whose 
deletion is firmly correlated with accumulation of aberrant O-glycans, recognized as 
a hallmark in several malignant tumors. The aim of this study was to investigate the 
effects of C1GALT1 mediated RANK/RANKL axis in breast cancer malignancy and 
metastasis.

Material and methods: We performed immunohistochemical staining of Human 
Breast cancer tissue microarray to analyze the correlation of RANK and C1GALT1. 
VVA lectin pull down/ western blotting assay was performed to investigate RANK 
O-glycosylation. We further treated cells with MG132 and chloroquine to elucidate 
downexpression of C1GALT1 mediated RANK degradation pathways. Breast cancer 
metastatic phenotype was determined using the Ex vivo culture of bone marrow cells 
for osteoclastogenesis.  

Results: Immunohistochemical staining of Human Breast cancer tissue microarray 
showed that high levels of C1GALT1 expression are associated with triple-negative 
and ki67+ patients. Among those, the relevance of C1GALT1 and RANK was 
analyzed in the cohort (Pearson’s correlation, r=0.306, n=26, p<0.05). Silencing 
C1GALT1 would modulate O-glycans on RANK, which was degraded through 
lysosome-dependent pathway. Ex vivo, we observed that the inhibitory effect of 
silencing C1GALT1 in breast cancer cells mediated osteoclastogenesis.  

Conclusion: C1GALT1 represents a potential therapeutic target for triple negative 
breast cancer patients. The property of lysosomal mediated degradation on RANk 
modified with truncated O-Glycans would indicate a novel signaling axis driving 
breast cancer bone metastasis.  
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Role of the pro-inflammatory cytokine Oncostatin M in breast cancer 
metastasis

Angela M Araujo1, Andrea Abaurrea1, Ricardo Rezuela 1,2, Paloma Bragado3, Arkaitz 
Carracedo 4,5, Fernando Calvo 6, Nicholas Coleman 7, Clare Isacke8, Charles 
Lawrie1,9, Maria M Caffarel 1,5

1 1. Biodonostia Health Research Institute, San Sebastian, SPAIN,  2 2. Onkologikoa, 
San Sebastian, SPAIN,  3 3. Institut d’Investigacions Biomediques August Pi i Sunyer 
(IDIBAPS), Barcelona, SPAIN,  4 4. CIC bioGUNE, Derio, SPAIN,  5 5. IKERBASQUE, 
Basque Foundation for Science, Bilbao, SPAIN,  6 6. Instituto de Biomedicina y 
Biotecnologia de Cantabria (IBBTEC), Santander , SPAIN,  7 7. Department of 
Pathology, University of Cambridge, Cambridge, UK,  8 8. The Breast Cancer Now 
Toby Robins Research Centre, The Institute of Cancer Research, London , UK,  9 9. 
Nuffield Department of Clinical Laboratory Sciences, University of Oxford, Oxford, UK

Breast cancer metastasis is the main cause of death in patients and finding 
new therapeutic targets for the advanced disease is an unmet need with high 
clinical impact. Cytokines are important players in inflammation, a process highly 
associated with tumour progression. In this work, we investigated the role of the pro-
inflammatory cytokine Oncostatin M (OSM) in breast cancer. To address this issue 
we used a wide array of tools including analysis of clinical samples, in vivo and in 
vitro models.

Analysis of human breast cancer samples revealed that OSM and its receptor 
OSMR are upregulated in breast cancer stroma compared to normal stroma. OSMR 
is mainly expressed by breast cancer cells and fibroblasts while the ligand OSM 
is produced by macrophages and neutrophils. In vitro, OSM treatment of breast 
cancer cell lines promotes colony formation, migration and invasion, processes 
likely mediated by ITGA5. In addition, OSMR activation in cancer cells induces the 
expression of pro-malignant genes such as VEGFA, Snail and IL6 and induces 
tumourigenesis and lung metastasis in xenografts of human cancer cells. In vitro 
3D cultures of stromal cells show that OSM promotes cancer associated fibroblasts 
(CAFs) proliferation and activation by inducing α-SMA, FAP expression and fibroblast 
contractility. Genetic depletion of OSMR in a genetic mouse model delays tumour 
onset, reduces tumour growth and lung metastasis. Injection of murine cancer cells 
in OSMR deficient mice shows a decrease in tumour growth compared to wt mice, 
suggesting that OSMR signalling is important in the stroma.

Our results show that OSM signalling plays a key role in breast cancer progression 
by inducing the crosstalk between cancer cells and the tumour microenvironment. 
OSM and its receptor could be blocked by antibody based inhibition, strategy that 
has had a major impact on breast cancer, which makes them promising candidates 
for therapeutic targeting.
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LDL-cholesterol favors vascular invasion by breast cancer cells

Ana Magalhães1, Vanessa Cesário1, Catarina Pinheiro1, Germana Domingues1, 
Sérgio Dias1

1 Instituto de Medicina Molecular João Lobo Antunes, Lisboa, PORTUGAL

Systemic LDL-cholesterol (LDL) levels affect tumor size and progression to 
metastasis in a variety of tumor models, including breast cancer. However, 
the mechanisms by which LDL favors metastatic spread, are still undisclosed. 
Using orthotopic models of breast cancer (4T1 and MDA-231 cell lines), both in 
immunocompetent and immunosuppressed mice and a high cholesterol diet (HCD) 
to rise cholesterol levels in circulation, we observed an increase in the number of 
circulating tumor cells (CTCs) in mice fed with the HCD.  This occurred at early 
time points of tumor progression and was not correlated with tumor size. This 
suggested that, apart from promoting tumor growth, HCD also favors an early 
event of the metastatic cascade that culminates with increased CTCs. To identify 
the specific cellular and molecular mechanisms taking place here, we performed 
in vitro transendothelial migration assays in the presence or absence of LDL. We 
were able to show that LDL favors tumor cell transendothelial migration and, using 
time lapse microscopy, we observe that before transmigrating, in the presence of 
LDL, tumor cells intercalate with endothelial cells in higher frequency than cells in 
control conditions. This phenotype strongly resembled vascular mimicry, which has 
been shown by others to contribute to the entry of tumor cells in circulation through 
the action of anti-coagulants such as Serpine2 and SLPI. Interestingly we have 
been able to show that LDL induces the expression of Serpine2 both at the protein 
and mRNA level. Moreover, co-culturing tumor and endothelial cells on matrigel 
revealed that tumor cells intercalated with endothelial cells also in 3D to form tube-
like structures and that this is increased with LDL treatment. We are now testing 
the hypothesis that high LDL levels increase the ability of tumor cells to develop a 
vascular mimicry-like phenotype and therefore intravasate and metastasize.
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Annexin A2 is modulated by the extracellular environment to promote the 
transformed phenotype in triple negative breast cancer

Amira Mahdi1,2, Beatrice Malacrida1,2, Joanne Nolan1,2, Mary McCumiskey1,3, Anne 
Merrigan3, Ashish Lal3, Shona Tormey3, Aoife Lowery4, Kieran McGourty5,2, Patrick 
Kiely1,2

1 Graduate Entry Medical School, University of Limerick, Limerick, EIRE,  2 Health 
Research Institute, University of Limerick, Limerick, EIRE,  3 Department of Surgery, 
University Hospital Limerick, Limerick, EIRE,  4 Lambe Institute for Translational 
Research, National University of Ireland Galway, Galway, EIRE,  5 Department of 
Chemical Sciences, Bernal Institute, University of Limerick, Limerick, EIRE

Triple negative breast cancer (TNBC) is a distinct subtype of breast cancer that 
accounts for 10-20% of cases and often displays an aggressive phenotype and poor 
prognosis, resulting in a disproportionate amount of cancer deaths. Understanding 
the mechanisms involved in the progression of this cancer and identifying the 
changes that take place during the in-situ to metastatic transition has the potential to 
elucidate common therapeutic targets for TNBC. To achieve this we have identified 
a number of proteins that are newly synthesised by TNBC cells as they migrate 
and invade towards a growth factor gradient. Using 2-D and 3-D in vitro models of 
metastasis and mass spectrometry analysis, 95 proteins were identified, of which, 
14 proteins were found to be common to both migration and invasion. Molecular 
function enrichment revealed a significant overrepresentation of calcium ion binding 
proteins, one of which we have selected for further study: Annexin A2. Following 
from MS analysis, we biochemically verified Annexin A2 as a newly synthesised 
protein and shown that Annexin A2 is highly expressed in TNBC cells when 
compared to other breast cancer subtypes. In addition, reduction in the expression 
of Annexin A2 significantly diminishes the cancer phenotype of TNBC cells in terms 
of both proliferation and migration. Patient gene expression analysis has shown 
a dysregulation in Annexin A2 expression which relates to disease progression 
and survival. We have found that alterations in the composition of the extracellular 
environment, including growth factor stimulation and changes to the extracellular 
matrix, regulates the post-translational phosphorylation of Annexin A2. We are now 
investigating the functional consequences and the potential binding partners of 
Annexin A2 during these extracellular modulations. We believe that delineating the 
function of newly synthesised proteins such as Annexin A2 has the potential to direct 
novel and specific TNBC therapies.
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N-cadherin overexpression in HCT8 colon cancer cells lead to increased 
metastatic rate in mouse model

Monika Manethova1, Jiri Soukup1, Veronika Skarkova2

1 The Fingerland Department of Pathology, University Hospital Hradec Kralove, 
Hradec Kralove, CZECH REPUBLIC,  2 Department of Medical Biology and Genetics, 
Faculty of Medicine in Hradec Kralove, Hradec Kralove, CZECH REPUBLIC

Background: The advanced stage colorectal carcinoma (CRC) is associated with 
metastatic spread and chemoresistance. One of mechanisms linked to metastatic 
potential, cancer progression and chemoresistance is the epithelial-to-mesenchymal 
transition (EMT).  We evaluated differences between tumors developed in mice after 
implantation of HCT8 cancer cells and its N-cadherin overexpressed variant.  

Methods: The mice were divided into two groups (5 animals in each): mice were 
inoculated subcutaneously with HCT8 cells (two doses for each) in the control 
group (coHCT8) and with N-cadherin overexpressing HCT8 cell suspension in 
the experimental group (ncHCT8). IHC analysis and miRNA microarrays of tumor 
samples was performed. mRNA and protein detection of markers related with EMT 
was assessed using RT-PCR and western blot analysis. 

Results: Tumor engraftment was successful in 19 of 20 implantations (one failure 
in ncHCT8 mouse). Tumors in coHCT8 group grew faster than tumors in ncHCT8 
group. Metastases were detected in 3 mice in ncHCT8 group, compared to coHCT8 
group with no metastases detected. IHC analysis showed proliferative activity and 
E-cadherin expression in almost 100% of cells in both groups. N-cadherin and 
vimentin were expressed in <1% of the cells in coHCT8 group (N-cadherin in 2/10, 
vimentin in 1/10) compared to ncHCT8 (average 5% of cells in 3/10 primary tumors 
and 1/3 metastasis for both N-cadherin and vimentin). Higher expression of vimentin 
and N-cadherin was also detected on mRNA level. Plasmatic and blood level of 
miRNAs showed similar expression profiles, together with several differences in 
miRNAs expressions between coHCT8 and ncHCT8 cells.

Conclusion: We demonstrated in mice model that N-cadherin transfection in HCT8 
cells led to enhancement of EMT and increased metastatic rate.

This work was supported by the Grant agency of Czech Republic [project No. 17-
10331S]
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Targeting PML in triple negative breast cancer elicits growth suppression and 
senescence

Leire Arreal1, Marco Piva1, Sonia Fernandez1,2, Ajinkya Revandkar3,4, Ariane 
Schaub- Clerigué1, Josep Villanueva2,5, Amaia Zabala-Letona1,2, Mikel Pujana1, 
Ianire Astobiza1,2, Ana Rosa Cortazar1, Ivana Hermanova1, Laura Bozal-Basterra1, 
Amaia Arruabarrena-Aristorena1, Jana R Crespo1, Lorea Valcarcel-Jimenez1, Patricia 
Zúñiga-García1, Francesc Canals5, Veronica Torrano2,6, Rosa Barrio1, James D 
Sutherland1, Andrea Alimonti3,4, Natalia Martin*1,2, Arkaitz Carracedo*1,2

1 CIC bioGUNE, Derio, SPAIN,  2 CIBERONC, Spain, SPAIN,  3 Institute of Oncology 
Research (IOR) and Oncology Institute of Southern Switzerland (IOSI), Bellinzona 
, SWITZERLAND,  4 Faculty of Biology and Medicine, University of Lausanne 
(UNIL), Lausanne , SWITZERLAND,  5 Vall d´Hebron Institute of Oncology (VHIO), 
Barcelona, SPAIN,  6 Biochemistry and Molecular Biology Department, University of 
the Basque Country (UPV/EHU), Bilbao, SPAIN,  7 IKERBASQUE, Bilbao, SPAIN

Oncogene addiction postulates that the survival and growth of certain tumor cells 
is dependent upon the activity of one oncogene, despite their multiple genetic and 
epigenetic abnormalities. This phenomenon provides a foundation for molecular 
targeted therapy and a rationale for oncogene-based stratification. We have 
previously reported that the Promyelocytic Leukemia protein (PML) is upregulated in 
triple negative breast cancer (TNBC) and it regulates cancer-initiating cell function, 
thus suggesting that this protein can be therapeutically targeted in combination 
with PML-based stratification. However, the effects of PML perturbation on the 
bulk of tumor cells remained poorly understood. Here we demonstrate that TNBC 
cells are addicted to the expression of this nuclear protein. PML inhibition led to a 
remarkable growth arrest combined with features of senescence in vitro and in vivo. 
Mechanistically, the growth arrest and senescence were associated to a decrease in 
MYC and PIM1 kinase levels, with the subsequent accumulation of CDKN1B (p27), a 
trigger of senescence. In line with this notion, we found that PML is associated to the 
promoter regions of MYC and PIM1, consistent with their direct correlation in breast 
cancer specimens. Altogether, our results provide a feasible explanation for the 
functional similarities of MYC, PIM1 and PML in TNBC and encourage further study 
of PML targeting strategies for the treatment of this breast cancer subtype.
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Towards dynamic targeting of TGF-β in metastatic melanoma using intravital 
microscopy

Dieuwke Marvin1,2, Sasha van der Harst1,2, Sharon van Gelderen1,2, Peter ten Dijke1,2, 
Laila Ritsma1,2

1 LUMC, Leiden, NETHERLANDS,  2 Oncode, Leiden, NETHERLANDS

Cutaneous melanoma is one of the most aggressive human cancers. When 
diagnosed early, survival rates are high. However when metastasis develop, survival 
chances drop dramatically. Median survival rates for patients with hepatic metastasis 
are reduced to 4 months. When patients are unresponsive to immunotherapy 
treatment and targeted therapy, treatment options are limited.

TGF-β is a multifunctional cytokine that plays an important role in cancer, 
having  both a pro- and anti-tumorigenic function depending on cellular contact.  
Additionally, TGF-β affects the tumor microenvironment and immune system. It 
is believed that TGF-β can mediate the phenotypic switch in melanoma cells, 
promoting metastasis formation. As such, TGF-β inhibitors are potentially interesting 
anti-metastatic drugs. However, TGF-β inhibitors give mixed results in clinical trials 
with metastatic melanoma patients. To understand these results, and improve 
the outcome, it is necessary to unravel the precise TGF-β signaling during liver 
metastasis formation.

Using intravital microscopy (IVM) of the liver, we will investigate the spatiotemporal 
patterns of TGF-β signaling during metastatic colonization. We established an 
experimental melanoma liver metastasis mouse model by injecting the murine 
melanoma cell line B16F10 in the mesenteric vein.  We developed a dynamic 
CAGA12-GFP-based transcriptional reporter, which allows monitoring of TGF-β 
pathway activity over time at single cell resolution. Genetic manipulation of B16F10 
cells to express dominant negative or constitutively active TGF-β receptors, allows 
for assessing the role of TGF-β during different steps of metastasis. We have found 
that B16F10 cells respond efficiently to TGF-β stimulation in vitro and affects cell 
proliferation minimally. Interestingly, TGF-β reduced migration of this cell line in 
vitro. This suggests an interesting role for TGF-β during melanoma liver metastasis 
formation in vivo. Future intravital imaging experiments using our TGF-β reporter 
will further elucidate the role of TGF-β during the different phases of liver metastasis 
formation.
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Does Galectin-1 Play A Pro-angiogenic Role In The Metastasis Of Epithelial 
Ovarian Cancer (EOC) To The Omentum?

Annelie Maskell1, Nicholas Gutowski2, Michael Hannemann2, Jacqueline Whatmore1

1 Institute of Biomedical and Clinical Science, University of Exeter Medical School, 
Exeter, Devon, UK,  2 Royal Devon and Exeter NHS Foundation Trust, Exeter, 
Devon, UK

EOC is frequently diagnosed after metastasis to distant organs. The omentum 
is in close proximity to pelvic and abdominal organs, and consequently omental 
metastasis can facilitate further spread. Angiogenesis in omental EOC metastases 
is not successfully prevented with anti-vascular endothelial growth factor (VEGF) 
therapy. This suggests the involvement of non-VEGF pro-angiogenic proteins in 
endothelial cell activation during angiogenesis in omental metastases of EOC. Our 
lab has previously shown that galectin-1 is secreted at secondary tumour sites in 
EOC. 
 
Galectin-1 is a glycan binding glycoprotein implicated in cancer associated 
angiogenesis. The glycome of a cell is altered in the cancer microenvironment and 
subsequent changes in galectin-1 levels on the endothelial cell surface may affect 
receptor activity. This project aimed to investigate how galectin-1 might induce pro-
angiogenic changes in disease relevant human omental microvascular endothelial 
cells (HOMECs).

HOMECs were isolated from patient omenta. Cell proliferation was assessed by 
WST1 and BrdU assays. Potential receptors for galectin-1 were examined by 
receptor tyrosine kinase array and VEGF receptor 2 (VEGFR2) ELISA. Intracellular 
signalling pathways activated by galectin-1 were examined by phosphokinase array 
and flow cytometry.

Galectin-1 (1-125ng/ml) significantly increased proliferation of HOMECs at all 
concentrations tested. The receptor arrays showed an increase (130-170%) 
in VEGFR2 phosphorylation in response to 50ng/ml galectin-1 vs non-treated 
control. This was confirmed by ELISA which also showed an increase in VEGFR2 
phosphorylation in galectin-1 treated HOMECs vs non-treated control (p=0.0022, 
n=3). The phosphokinase arrays showed an increase in phospholipase C gamma 
1 (PLCγ1) phosphorylation (approximately 150%) with 50ng/ml galectin-1 vs non-
treated control. Confirmation with flow cytometry showed an approximate 300% 
increase in PLCγ1 phosphorylation (n=3, p=0.0012).

These data suggest that galectin-1 activates HOMEC proliferation via activation of 
the VEGFR2 receptor and downstream signalling via PLCγ1. This pathway may play 
a role in angiogenesis during omental metastasis of EOC.
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Early disseminated cancer cells are genetically disparate to the primary tumor 
but clinically relevant in early stage Non-Small-Cell Lung Cancer

Tobias Mederer1, Julia Greindl-Junghans1, Felix Elsner1, Rezan Fahrioglu-Yamaci1, 
Bernhard Polzer2, Sabine Bleicher1, Florian Weber3, Tobias Potzger4, Hans-Stefan 
Hofmann4,5, Christoph Klein1,2

1 Chair of Experimental Medicine and Therapy Research, University Regensburg, 
Regensburg, GERMANY,  2 Fraunhofer Institute of Toxicology and Experimental 
Medicine, Personalized Tumor Therapy Group, Regensburg , GERMANY,  3 Institute 
for Pathology, University Regensburg, Regensburg, GERMANY,  4 Department of 
Thoracic Surgery, University Regensburg, Regensburg, GERMANY,  5 Department of 
Thoracic Surgery, Hospital Barmherzige Brüder, Regensburg, GERMANY

Background: Cancer cells disseminate frequently early in various cancer entities, 
an observation shown to be a prognostic factor for patient survival. To evaluate the 
clinical impact and to obtain insights into metastatic seeding, we analyzed lymph 
nodes and bone marrow of Non-Small-Cell Lung Cancer patients (NSCLC) without 
overt metastases for disseminated cancer cells (DCCs).

Methods: Utilizing the epithelial markers EpCAM and cytokeratin to identify DCCs, 
we analyzed 540 lymph nodes and 280 bone marrows from 299 NSCLC patients. 
The isolated DCCs underwent combined genome and transcriptome amplification, 
allowing a multi-omicsapproach for further molecular analyses.

Results: The identification of DCCs in lymph nodes is a robust predictive marker for 
decreased overall and relapse-free survival in NSCLC patients. The disseminated 
cancer cell density (number of DCCs per 10e6 analyzed cells) in bone marrow 
and pathologically tumor-free lymph nodes correlates inversely with primary tumor 
size. Interestingly,TP53 mutations were found in only 3% of all analyzed DCCs in 
contrast to primary tumors where mutations in TP53 are much more common and 
described to be early and clonal events.

Conclusion: Overall, our data suggests that dissemination is an early event in 
NSCLC patients and that early DCCs, although predictive for outcome, do not 
necessarily share common genetic characteristics of the primary tumor. Currently we 
are performing RNA-Seq and copy number alteration analyses of 210 high-quality 
DCCs and their matched primary tumors to identify targets to treat minimal residual 
disease in NSCLC patients.
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The role of long non-coding RNA MALAT1 in the invasive behavior of tumor 
cells

Ladislav Merta1,2, Vladimír Čermák1,2, Aneta Gandalovičová1,2, Daniel Rösel1,2, Jan 
Brábek1,2

1 Faculty of Science, Charles University, Prague, CZECH REPUBLIC,  2 BIOCEV, 
Vestec, CZECH REPUBLIC

Several million people die annually due to cancer metastases. The ability of cancer 
cells to migrate through tissues and colonize distant sites in an organism is a critical 
step in this process. There are at least two distinct invasion strategies of individual 
cells – amoeboid and mesenchymal. Metastatic cells switch between these strategies 
in specific environmental conditions. Modification of the conditions can induce 
transition between the two strategies (i.e. mesenchymal to amoeboid or amoeboid 
to mesenchymal transition – MAT and AMT, respectively). The understanding of the 
transitions at the molecular level is essential for developing an anti-metastatic cancer 
treatment. Our results indicate that the long non-coding RNA MALAT1 may have a 
crucial role in these processes. Although MALAT1 has already been known for 10 
years, its exact function is poorly understood.

Our project aims to clarify the role of MALAT1 in the plasticity of cancer cell migration 
and to characterize molecules influenced by MALAT1, which are potentially 
involved in controlling cell migration mode in 3D environment. So far, we have 
observed an increased level of MALAT1 in typically mesenchymal cell lines (BLM, 
HT1080, MDA-MB-231) undergoing MAT induced by two different approaches. 
Furthermore, we have established MALAT1 knock-down clones derived from largely 
amoeboid A375m2 cell line using zinc-finger nucleases. These clones exhibit more 
mesenchymal morphology in comparison with the control ones. In addition, the 
knock-down clones exhibit significantly increased proliferation and invasion from 
spheroids.

Taken together, these results suggest that MALAT1 is an important regulator (direct 
or indirect) of cancer cells´ mode of invasion.
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VEGF-A signalling in carcinoma-associated fibroblasts: role in extracellular 
matrix remodelling and metastatic potential

Javier Cerda-Infante1, Muriel Nunez1, Victoria Velasquez1, Marianela Sánchez1, 
Enrique Brandan1, Viviana P. Montecinos1

1 Pontificia Universidad Católica de Chile, Santiago, CHILE

Progression and metastatic spreading of solid tumours is regulated in the primary 
tumour microenvironment by the presence of carcinoma-associated fibroblasts 
(CAFs). This activated phenotype is accompanied by an elevation in the production 
of collagens, Tenascin C and Fibronectin, resulting in a strong remodelling of 
the extracellular matrix (ECM). The main source of CAFs is the activation of the 
resident benign fibroblasts (BAFs), however, the specific mechanisms involved 
in this activation and the signalling altered in CAFs that are that are needed to 
maintain its activated phenotype are largely unknown. Vascular endothelial growth 
factor-A (VEGF-A) is the most important angiogenic factor produced in tumour 
microenvironment and, additionally to the angiogenic effect, a non-angiogenic 
effects of VEGF-A over cancer cells have been recently reported. Using primary 
cultures of CAFs from prostate cancer patients, in vivo analysis of primary tumour 
growth and metastasis, knocking down VEGF-A receptors by siRNA studies and 
analysis of tumour patient tissues, we have demonstrated that VEGF-A is also a 
potent activator of BAFs.  Activation of VEGF-A/NRP1 signalling cascade was able 
to stimulate the generation of activated fibroblasts with functional properties of CAFs, 
remodel the ECM, increase tumour growth when VEGF-activated fibroblasts are 
co-inoculated with a cancer cell lines. Furthermore, siRNA studies demonstrated 
that knock down of NRP-1 in CAFs reverse the activated phenotype and CM from 
NRP1siRNA-mCAFs failed to increase the metastasis traits of cancer cells in vitro 
and tumour progression in vivo. Our findings suggest that blockade of this signalling 
in the activated fibroblasts could be a potential therapeutic target designed to prevent 
disease progression.
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Human and mouse bone integrate in a humanized mouse model while 
preserving human-like extracellular matrix

Ines Moreno1,2, Amaia Cipitria1, Alvaro Sanchez2, Alexander van Tol1, Andreas 
Roschger1, Jacqui McGovern2, Christoph Lahr2, Dietmar Hutmacher2, Peter Fratzl1
1 Max Planck Institute of Colloids and Interfaces, Brandenburg, GERMANY,  2 
Queensland University of Techlogy, Brisbane , AUSTRALIA

There is an increasing need in cancer research to develop in vivo models which 
recapitulate human-like bone physiology. These models have been generated 
by engrafting human osteoblasts in immunocompromized mice to generate new, 
human-like bone. However, the extent to which this humanized bone resembles 
and integrates with the host mouse bone remains unclear. We aimed to study 
if humanized bone, formed within a mouse system, retains a human-like bone 
ultrastructure distinct from mouse bone. To quantitatively compare the mouse and 
human extracellular matrix (ECM) within humanized bone tissue we utilized high 
resolution, multi-scale analysis.

To do so, scaffolds pre-cultured with either primary human osteoblasts, mouse 
mCherry-labelled osteoblasts or cell-free (control) were implanted around the 
mouse femur. Bone growth was monitored in vivo with microcomputed tomography 
fortnightly for 6 weeks. At harvest, bone femora were processed for resin embedding 
and analyzed by histology, back-scattered electron microscopy and second harmonic 
generation imaging. Osteocyte lacunae and 3D canaliculi network were labelled 
with rhodamine staining and visualized with confocal microscopy, to quantify the cell 
network topology.

Humanized bone showed a mosaic pattern of human-specific collagen I (hCol) 
positive and negative regions. At the ultrastructural level, hCol+ regions were 
different to mouse bone formed under the same conditions. Osteocyte canalicular 
length density was significantly lower in hCol+ regions (p<0.05) compared to mouse 
regions. Further, hCol+ regions revealed a woven-like, disorganized collagen 
matrix compared to lamellar-like, organized matrix of mCherry+ regions. Finally, 
hCol+ expression was found to correlate with new, immature bone tissue, providing 
evidence of human-like bone formation even 6 weeks after in vivo implantation.

In conclusion, this multi-scale analysis has shown that human and mouse cells work 
together in a single, functional bone tissue, while maintaining their species-specific 
ultrastructural differences. Such humanized mouse models constitute a powerful tool 
to investigate human primary bone tumors or cancer metastasis to the bone.
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The impact of CD44 on the metastatic niche of pancreatic cancer

Leonel Munoz-Sagredo1, Veronique Orian-Rousseau1

1 Karlsruhe Institute of Technology, Karlsruhe, Baden-Württemberg, GERMANY

Most patients with pancreatic ductal adenocarcinoma (PDAC) have an 
ominous prognosis mainly due to early cell dissemination. PDAC cells constitute 
a difficult target due to a complex genomic landscape rendering a dynamic 
heterogeneity. However, to establish metastases, these cells depend on finding 
proper niches in target organs. Destabilizing the metastatic ecosystem through 
relevant, and more stable, molecular targets on niche-forming cells, has the potential 
to prevent further metastatic progression. In an orthotopic xenograft mouse model 
with L3.6pl cells, a human PDAC cell line, the mouse-specific blockade of exon-v6 
containing isoforms of CD44, therefore not targeting cancer cells, nearly abolished 
metastases. In mice orthotopically implanted with syngeneic FC1245 cells (KPC), 
we found hematopoietic (CD45+/CD11b+) cell clusters in the liver that were 
significantly higher in number and size than in control mice, 14 days after cancer cell 
implantation or sham surgery respectively. Cells that formed these clusters invariably 
expressed CD44 and a high proportion also expressed hematopoietic stem/
progenitor cell markers as SCA-1 and c-kit, not expressed in Kupffer cells scattered 
in its surroundings. In bone marrow derived cells (BMDCs) isolated from the same 
tumor-bearing mice, we found an upregulation of CD44 and a splicing switch towards 
a CD44v6-v10 isoform, together with an increased proportion of SCA-1+/c-kit+ 
immature cells. These cells also upregulated CXCR4, VLA4 and MMP9, significantly 
increasing their chemotaxis towards CXCL12 in transwell assays and adhesion 
to ICAM-1 coated plates, as compared to naïve BMDCs, underscoring a tumor-
induced mobilizing phenotype. Interestingly, the number of migrating and adhering 
cells in these assays, were significantly decreased by incubation with CD44-blocking 
antibodies. We are currently assessing the impact of CD44 or CD44v6 knock-out, 
specifically in the bone marrow, for premetastatic niche and metastasis formation in 
vivo, at different time-points along primary tumor development and its spontaneous 
metastasis, in our orthotopic syngeneic model.
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Personalised medicine approach in pancreatic cancer reveals fine-tuned 
stromal FAK priming improves whole-body response to Gemcitabine and 
Abraxane

Xanthe L Metcalf1, Kendelle J Murphy1, Claire Venning1, James RW Conway1, 
Sean C Warren1, Daniel A Reed1, Morgan C Lucas1, Joanna N Skhinas1, Cecilia R 
Chambers1, Xanthe L Metcalf1, Max Nobis1,2, Lea Abdulkhalek1, Romain Bidanel1, 
Lisa Horvath1, Astrid Mangneau1, Yingxiao Wang3, Jennifer P Morton4, Owen 
Sansom4, Thomas R Cox1,2, Marina Pajic1,2, David Herrmann1,2, Paul Timpson1,2

1 Garvan Institute of Medical Research, NSW, AUSTRALIA,  2 St Vincents Clinical 
School, Faculty of Medicine, University of New South Wales, NSW, AUSTRALIA,  3 
Institute of Engineering in Medicine, University of California, CA, USA,  4 Cancer 
Research UK, Beatson Institute, Glasgow, UK

The extracellular matrix (ECM) provides cancer cells with a 3D structural and 
biochemical scaffold that regulates cellular function and behaviour. Pancreatic 
Ductal Adenocarcinoma (PDAC) is characterised by its aggressive metastatic nature 
and a dense, desmoplastic ECM. which has been identified to both promote and 
prevent PDAC development. Compounded with late diagnosis, another major factor 
contributing to the poor survival rates in PDAC is the rapid and early spread of the 
disease in regional and distant organs.

The multifunctional protein, focal adhesion kinase (FAK), is at the intersection of 
various pathways often hijacked in cancer and is a known regulator of ECM stiffness 
and mechano-signalling. In the highly metastatic mouse models of PDAC, we 
observe enhanced ECM deposition and remodelling throughout disease progression, 
which occurs in parallel with increased Focal Adhesion Kinase (FAK) expression and 
activity.

Utilising 3D-organotypic matrices in parallel with advanced imaging techniques as 
a high-fidelity platform to streamline treatment regimes, we aim to fine-tune tumour 
and stromal manipulation via FAK inhibition and improve systemic chemotherapeutic 
efficiency whilst reducing metastatic spread. Here, intravitalimaging of the FUCCI 
cell cycle reporter, in parallel with Second Harmonic Generation imaging of collagen 
fibres, was used to dynamically monitor the tumour cell response to Gemcitabine/
Abraxane and FAK driven ECM manipulation, respectively.

Furthermore,stratified of patient samples suggest a subset of patients with high 
FAK activity are likely to respond to FAK priming regimes, where fine-tuned ECM 
manipulation prior to chemotherapy may improve patient outcome. This fine-tuned 
stromal manipulation may allow us to maximise Gemcitabine/Abraxane therapy 
whilst reducing drug toxicity associated with combinational treatment and potentially 
reducing further metastatic spread in patients.
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The impact of PTEN inactivation on triple-negative breast cancer metastatic 
spread and prognosis

Milica Nedeljković1, Nasta Tanić2, Mirjana Prvanović3, Zorka Milovanović1, Snežana 
Šušnjar1, Nikola Tanić4

1 Institute of Oncology and Radiology of Serbia, Belgrade/Serbia, SERBIA,  2 Institute 
of Nuclear Sciences “Vinča”, University of Belgrade, Belgrade/Serbia, SERBIA,  3 
Institute of Pathology, Faculty of Medicine, University of Belgrade, Belgrade/
Serbia, SERBIA,  4 Institute for Biological Research “Siniša Stanković”, University 
of Belgrade, Belgical Research “Siniša Stanković”, University of Belgrade, grade/
Serbia, SERBIA

Triple-negative (TNBC) is the most aggressive breast cancer subtype characterized 
by the high incidence of distant metastases and poor patient survival. The pattern of 
metastatic dissemination differs in TNBC compared to other breast cancer subtypes 
as these tumors frequently spread to the brain and lungs. Tumor suppressor PTEN 
is a potent down-regulator of PI3K/AKT/mTOR pathway which has a crucial role in 
cell growth, survival and proliferation. The abundance of events that target PTEN 
attest to its critical role in tumor suppression. Since PTEN is frequently altered in 
glioblastoma, we hypnotized that PTEN protein insufficiency might be crucial for 
TNBC cell survival in the brain niche and therefore potentially drive TNBCs’ distinct 
metastatic pattern and aggressive nature. To test this hypothesis, we investigated 
PTEN gene status and protein expression in 76 TNBC samples. Gene copy number 
was determined using TaqMan based quantitative real-time PCR assays while 
protein expression was evaluated by immunohistochemistry. PTEN hemizygous 
deletions were detected in 37% of samples, while 10% of samples had homozygous 
deletions. PTEN protein was not expressed in 59% of samples and moderately 
expressed in the rest of the cohort (41%). The downregulation of PTEN expression 
was significantly correlated with PTEN copy number loss (p<0.0001, Kappa value 
0.75). Most importantly, homozygous deletions of PTEN were associated with distant 
metastases (p=0.001), high pathological prognostic stage (p=0.02) and shorter 
overall survival in multivariate analysis (p=0.0003). Moreover, all patients with brain 
metastases harbored homozygous deletions of PTEN. The present study implies 
PTEN gene loss as the most important mechanism behind the reduction of PTEN 
expression in TNBC. In addition, our results suggest PTEN homozygous deletions 
as strong, independent predictors of TNBC outcome that play a key role in TNBC 
specific metastatic spread. PTEN homozygous deletions might serve as molecular 
markers of brain metastases formation in TNBC.
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The extracellular matrix: a catalyst in breast cancer progression

Joanne Nolan1, Amira Madia1, Mary McCumiskey2, Ann Merrigan2, Ashish Lal2, Shona 
Tormey2, Colum Dunne3, Patrick Kiely1

1 Graduate Entry Medical School, University of Limerick and Health Research 
institute, University of Limerick, Limerick, EIRE,  2 Department of Breast Surgery, 
University Hospital of Limerick, , Limerick, EIRE,  3 4i Centre for Intervention in 
Infection, Inflammation and Immunity, Graduate Entry Medical School, Limerick, 
EIRE

Metastasis is the number one cause of death among breast cancer patients; it 
remains a scientific enigma, with no early detection screen or targeted therapies 
available to patients. The discovery of novel mechanisms regulating metastasis could 
prove vital and we believe the extracellular matrix (ECM) plays a pivotal role in the 
metastatic cascade. Here we investigated the contribution of major components of 
breast ECM in cancer progression.

Through real time and end-point assays, we have identified similar adhesion, 
proliferation and migratory profiles among breast cancer cells of various pathology in 
response to the major fibrous proteins of the ECM. Using qRT-PCR we have found 
significant differential expression of a gene panel in response to individual ECM 
components. By applying a hierarchical clustering analysis a strong relationship 
amongst cell lines maintained on fibrous proteins was identified, however these gene 
patterns proved to be cell line specific. Furthermore, in the knowledge that the ECM 
is influential in the expression of our gene panel we used this approach to examine 
patient tissue samples, which allowed us to ascertain a gene signature with strong 
predictive prognostic power.

This work has highlighted the possibility for ECM components to act as pathological 
markers of breast cancer progression. Moreover, this work indicates the possibility for 
ECM components to act as universal therapeutic targets for breast cancer and may 
influence the design of novel ECM targeted therapies. Additionally, it has potential 
to create a clinically relevant gene signature for predicting invasive breast cancer. 
Creating an opportunity to correctly identify patients who could benefit from early 
intervention and provide information that will influence treatment options that will help 
to prevent metastatic disease.
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Identification of CRISPR gene knockout combinations that affect the 
metastasis of pancreatic cancer

Risky Oktriani1, Anna Chiara Pirona1, Jörg Hoheisel1
1 Division of Functional Genome Analysis, German Cancer Research Center (DKFZ), 
Heidelberg, GERMANY

Pancreatic cancer is the deadliest cancer at current; mortality is nearly identical to 
incidence. In 2030, pancreatic cancer will be the second-most frequent cause of 
cancer-related death, only surpassed by lung cancer in this respect.

One reason for the dismal prognosis is early metastasis. Although much molecular 
and functional information has been obtained in recent years, more is known about 
the primary tumor than the molecular processes that direct metastasis. In our 
project, we aim at identifying gene knockouts combinations that have a strong effect 
on proliferation or metastatic processes by conducting a whole-genome CRISPR 
screening.   

A comprehensive CRISPR/Cas9 library made of 260.000 sgRNAs was used to 
knockout genes in metastatic cancer cell lines of the pancreas. Based on negative 
screening, genes that eliminate metastatic cancer cells are identified. Given the 
complexity of metastasis, not individual knockouts are in focus, although they will 
be a result from the study as well, but combinations that exhibit a strong effect on 
metastasis. Combinations will be selected considering genes function and correlation 
with cancer and will be validated by functional studies in vitro, followed by their 
confirmation in vivo.

CRISPR screening was performed on two cell lines – S2-007 and S2-028 – which 
have a high and low metastatic potential, respectively. Cas9 stable cells were 
established prior to transduction with lentivirus containing the CRISPR library. An 
MOI of 0.3 and 100x coverage were used for the viral infection.  Three hundred 
million cells were collected for analysis at time point zero. The same number of 
cells was cultured for 14 doubling times. At the end of the screening, the cells were 
collected for next-generation sequencing (NGS) analysis using the respective tag 
sequences of the constructs.

We will report the results of the screen and provide functional information on relevant 
knockout combinations. 
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Cysteinyl leukotriene 1 receptor enhances colon cancer metastasis in a 
syngeneic mouse model

Janina Osman1, Anita Sjölander1

1 Division of Cell and Experimental Pathology, Department of Translational Medicine, 
Lund University, Skåne University Hospital, Malmö, SWEDEN

Inflammation is strongly associated with cancer development and metastasis. 
Colorectal cancer is the third most common form of cancer and half of all colon 
cancer patients will develop liver metastasis of which only a third will survive after 5 
years. At present, a treatment is needed to prevent colon cancer metastasis.

Our previous research showed that colorectal patients have a poorer prognosis 
when tumors exhibit increased expression of the pro-inflammatory type-1 cysteinyl 
leukotriene receptor (CysLT1R). In a colon cancer xenograft model, blocking 
the CysLT1R resulted in decreased tumor growth. Furthermore, mice lacking the 
CysLT1R developed fewer and lesser tumors in mouse models of colon cancer 
(AOM/DSS and ApcMin+). Other research has shown that pharmacological blocking of 
the CysLT1R prevents tumor cell migration through capillaries in metastasis models.

To investigate the role of CysLT1R in metastasis we utilized a syngraft model. 
C57Bl/6 mice either untreated, treated with CysLT1R blocker (Montelukast) or 
untreated CysLT1R knockout mice underwent surgery where 3x10^5 syngeneic 
murine colon adenocarcinoma cells (MC38) were injected into the spleen followed by 
hemi-splenectomy. Three weeks post-surgery, the livers were evaluated for tumour 
nodes.

Our results showed that metastatic incidence was decreased in mice either lacking 
the CysLT1R or with blocked CysLT1R. Only 20% of CysLT1R knockout mice and 
38% of CysLT1R-blocked mice compared to 47% of wild-type mice developed liver 
tumours. The metastatic burden was lower in mice lacking the CysLT1R as tumour 
nodes visible on the liver only reached up to 3 mm in diameter, CysLT1R-blocked 
mice developed liver tumours of up to 6 mm in diameter while wild-type mice 
displayed tumour nodes larger than 6 mm in diameter.

Our results highlight the important role played by CysLT1R in colorectal cancer 
metastasis and its potential as a therapeutic target in cancer therapy.
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Cyclophilin D mediated ROS regulation contributes cancer metastasis by 
mitochondrial retrograde signaling

Hye-Kyung Park1

1 Ulsan National Institute of Science and Technology (UNIST), Ulsan, SOUTH 
KOREA

Almost all cancer cells are elevated reactive oxygen species (ROS), which causes 
tumor development and progression as cellular signaling. However, massive ROS 
production can cause cell death, so cancer cells express increased antioxidants or 
ROS scavenging enzymes to detoxify from ROS. A delicate ROS balance is required 
for survival and proliferation in cancer cells. Mitochondrial permeability transition pore 
(mPTP) complex is involved in ROS generation, mitochondrial membrane potential, 
intracellular calcium level, release of pro-apoptotic factor and eventually regulates 
metabolic changes and cell death. Cyclophilin D (CypD) is one of the well-known 
mPTP components and is up-regulated in human tumors, but the association of 
ROS production with CypD has never been reported. We show that CypD deficiency 
increases ROS production and promotes cancer cell metastasis through HIF-1α 
signaling. These results demonstrate a novel function of CypD for mitochondrial 
retrograde signaling in cancer metastasis, which modulates intracellular ROS levels 
and stabilizes HIF-1α to increase invasive behavior.
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Circulating cancer stem cells in prostate cancer patients during radiotherapy 

Claudia Peitzsch1,3, Daria Klusa1,3, Fabian Lohaus4, Andre Franken6, Hans 
Neubauer6, Dejan Husman7, Paul Dowling9, Tobias Hölscher4, Annett Linge4,5, 
Michael Baumann8, Mechthild Krause4,5, Anna Dubrovska2,3

1 National Center for Tumor Diseases (NCT), Partner Site Dresden, Germany: 
German Cancer Research Center (DKFZ), Heidelberg, Germany; Faculty of Medicine 
and University Hospital Carl Gustav Carus, Technische Universität Dresden, 
Dresden, Germany, and; He, Dresden, GERMANY,  2 Helmholtz-Zentrum Dresden 
- Rossendorf, Institute of Radiooncology – OncoRay, Dresden, GERMANY,  3 
OncoRay – National Center for Radiation Research in Oncology, Faculty of Medicine 
and University Hospital Carl Gustav Carus, Technische Universität Dresden, 
Helmholtz-Zentrum Dresden - Rossendorf, Dresden, GERMANY,  4 Department of 
Radiotherapy and Radiation Oncology, Faculty of Medicine and University Hospital 
Carl Gustav Carus, Technische Universität Dresden, Dresden, GERMANY,  5 
German Cancer Consortium (DKTK), Partner Site Dresden, and German Cancer 
Research Center (DKFZ), Heidelberg, GERMANY,  6 Department of Gynecology 
and Obstetrics, Heinrich-Heine-University of Düsseldorf, Düsseldorf, GERMANY,  7 
denovoMatrix, B CUBE, Center for Molecular Bioengineering, Technische Universität 
Dresden, Dresden, GERMANY,  8 German Cancer Research Center (DKFZ), 
Heidelberg, GERMANY,  9 Department of Biology, Maynooth University, Ireland, 
Maynooth, ISLE OF MAN

Radiotherapy (RT) has the potential to eliminate all clonogenic cells within a tumor 
to achieve local tumor control. Unfortunately, therapy success is often impeded 
by intratumor heterogeneity and cellular plasticity. The cancer stem cell (CSC) 
population, a population within tumors characterized by enhanced self-renewal, 
migratory capacity and therapy resistance, mainly regulates these tumor features. 
Previous studies from our group demonstrated that aldehyde dehydrogenase 
(ALDH)-positive CSCs are less sensitive to ionizing radiation (IR) compared to 
ALDH-negative non-CSCs. Moreover, we found that malignant cell populations with 
acquired radioresistance (RR) are enriched for cells with a stem-like phenotype and 
function. Besides ALDH, we found that chemokine receptor CXCR4+ CSCs exhibit 
an enhanced clonogenic survival and DNA repair capacity upon IR compared to 
the CXCR4-depleted cellular fraction in vitro, in vivo and in primary samples. Within 
the present study, we characterized the overlapping features of CSCs and RRs 
and their dynamic behavior within the blood of prostate cancer (PC) patients during 
radiotherapy. Therefore, we analyzed EpCAM+panCK+CXCR4+ circulating CSCs in 
the blood of PC patients during the course of radiotherapy (RT) using CellSearch, 
flow cytometry and ImageStream analysis (n = 23) and found elevated CTC count 
and a dynamic CSC marker expression in patients with high tumor burden and 
metastatic load. In addition, we analyze soluble factors influencing CSC survival and 
radioresistance in the plasma of the same patients using a quantitative, multiplex 
bead array. Currently, we are functionally validating these findings in a primary model 
system based on ex vivo treated biopsies, primary cultures, organoids and bone 
matrix-based cultures. In conclusion, our study demonstrates that CSC- and RR-
specific biomarker in the blood of PC patients together with their dynamic regulation 
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during RT might have a high potential to support clinical decision making.
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An algorithm to identify BAP1-mutant-like patients prone to metastasis

Samuel Peña-Llopis1,2, Sunho Park3, Zahra Abadi2, Svenja Mergener1,2, Martina 
Fröhlich2, Benedikt Brors2, Claudia Scholl2, Stefan Fröhling2, Tae Hyun Hwang3

1 German Cancer Consortium (DKTK) at Essen/Düsseldorf, Essen, GERMANY,  2 
German Cancer Research Center (DKFZ), Heidelberg, GERMANY,  3 Cleveland 
Clinic, Cleveland, Ohio, USA

Whole-exome and whole-genome next-generation sequencing (NGS) have 
revolutionized cancer biology. Using these technologies, we previously established 
a molecular genetic classification of clear-cell renal cell carcinoma (ccRCC) 
based on the mutual exclusivity of inactivating mutations of two epigenetic and 
tumor suppressor genes, BAP1 and PBRM1, resulting in biomarkers of different 
patient prognosis. While patients with BAP1 mutations showed higher tumor 
aggressiveness, higher incidence of metastases, and poorer survival, tumors with 
PBRM1 mutations were associated with better prognosis. However, current mutation 
calling algorithms are still unable to find all mutations in patient samples. Here, we 
developed Network-regularized non-negative TRI matrix factorization for PATHway 
identification (NTriPath), an algorithm to further classify patients from The Cancer 
Genome Atlas (TCGA) as BAP1-mutant-like or PBRM1-mutant-like for tumors with 
a molecular phenotype similar to BAP1 or PBRM1 mutant tumors, respectively. 
As expected, BAP1-mutant-like patients showed poorer survival than PBRM1-
mutant-like ones. Notably, visual inspection of whole-exome sequencing data and 
validation by RNA sequencing data revealed a significant overrepresentation of 
BAP1 mutations that failed to be recognized by current variant calling pipelines in 
the BAP1-mutant-like tumors. In addition, there was a significant overrepresentation 
of PBRM1 mutations missed in the PBRM1-mutant-like tumors, whereas mutations 
in VHL, the most commonly mutated gene in ccRCC, were similarly missed in both 
groups. Therefore, NTriPath aids in the identification of tumors with a comparable 
phenotype as those with defined mutations, allowing the discovery of mutations that 
are currently missed by NGS algorithms (especially insertions and deletions) and, 
ultimately, the curation of TCGA data. In addition, since PBRM1-mutant patients are 
associated with positive responses to immune checkpoint inhibitors, this machine 
learning algorithm enables the identification of patients without PBRM1 mutations 
that might benefit from these novel therapies. At the same time, this algorithm 
enables finding patients without BAP1 mutations but with aggressive tumors more 
likely to metastasize.
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Tyrosine kinase inhibitors for the treatment of HER2+ve breast cancer brain 
metastasis: when all things are not equal

Aadya Nagpal1, Delphine Denoyer1, Richard Redvers1, Scott Ayton2, Heloisa de 
Araujo3, Robin Anderson1, Sherene Loi4, Normand Pouliot1

1 Olivia Newton-John Cancer Research Institute, School of Cancer Medicine, La 
Trobe University, Heidelberg, AUSTRALIA,  2 The Florey Institute of Neuroscience 
and Mental Health, The University of Melbourne, Melbourne, AUSTRALIA,  3 Federal 
University of São Carlos, São Paulo, BRAZIL,  4 Peter MacCallum Cancer Centre, 
Melbourne, AUSTRALIA

Human epidermal growth factor receptor-2 (HER2)-targeted therapies such 
as trastuzumab (Herceptin) effectively control systemic disease but resistance 
to treatment is common and up to 50% of patients progress to incurable brain 
metastases. Tyrosine kinase inhibitors (TKIs) are increasingly used as second 
line therapy but whether they have a place in the clinic for the treatment of breast 
cancer brain metastasis is still unclear. Moreover, further investigation in pre-
clinical models or in patients is required to identify the best clinical setting for 
these inhibitors. The lack of clinically relevant models of HER2 breast cancer brain 
metastasis, however, has hindered progress on that front. Here we describe the 
development and characterisation of a new mouse model of spontaneous breast 
cancer brain metastasis (TBCP-1) that naturally expresses high levels of HER2 
and aggressively metastasises from the mammary gland to the brain and other 
organs in immune competent Balb/c mice. Evaluation of a panel of TKIs against 
human and mouse tumour lines in vitro identified neratinib as the most potent TKI. 
Importantly, neoadjuvant neratinib as a first line therapy potently inhibited tumour 
growth and spontaneous metastasis to brain and other organs (1). We describe a 
new mechanism of action unique to neratinib that is distinct from apoptosis, termed 
ferroptosis.

We have now developed resistant variants that fail to undergo ferroptosis in response 
to neratinib to explore mechanisms of resistance and to test novel combination 
therapies to overcome acquired resistance. Preliminary findings indicate that 
resistance to neratinib is associated with cross-resistance to other HER2-targeting 
TKIs and is characterised by increased integrin expression and acquisition of a 
mesenchymal phenotype. Evaluation of neratinib/integrin inhibitor combination 
therapy in vivo is ongoing and the results from this investigation will be presented.

(1) Nagpal et al., (2019), Breast Cancer Research. In press.
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TET2 controls chemoresistant slow-cycling cancer cell survival and tumor 
recurrence

Isabel Puig1, Stephan P. Tenbaum1, Irene Chicote1, Oriol Arqués1, Jordi Martínez-
Quintanilla1, Estefania Cuesta-Borrás1, Lorena Ramírez1,2, Pilar Gonzalo3, Atenea 
Soto1, Susana Aguilar4, Cristina Eguizabal5, Ginevra Caratù1, Aleix Prat6,1, Guillem 
Argilés1,2, Stefania Landolfi2, Oriol Casanovas4, Violeta Serra1,7, Alberto Villanueva4, 
Alicia G. Arroyo3, Luigi Terracciano8, Paolo Nuciforo1, Joan Seoane1,7, Juan A. Recio9, 
Ana Vivancos1, Rodrigo Dienstmann1, Josep Tabernero1,7, Héctor G. Palmer1,7

1 Vall d’Hebron Institute of Oncology (VHIO), Barcelona , SPAIN,  2 Vall D’Hebron 
University Hospital, Barcelona, SPAIN,  3 Centro Nacional de Investigaciones 
Cardiovasculares Carlos III, Madrid, SPAIN,  4 Institut d’Investigació Biomèdica de 
Bellvitge, Barcelona, SPAIN,  5 Basque Centre for Transfusion and Human Tissues, 
Galdakao, SPAIN,  6 August Pi i Sunyer Biomedical Research Institute (IDIBAPS), 
Barcelona, SPAIN,  7 Centro de Investigación Biomédica en Red de Cáncer 
(CIBERONC), Madrid, SPAIN,  8 Institute of Pathology, Basel, SWITZERLAND,  9 Vall 
d’Hebron Research Institute (VHIR), Barcelona, SPAIN

Introduction: Novel treatments and earlier diagnosis have improved the survival of 
cancer patients in the last decades. Unfortunately, many patients still relapse due to 
the appearance of metastasis. One cause is the existence of dormant or slow-cycling 
cancer cells (SCCCs) within tumours that barely divide and can resist conventional 
chemotherapies, causing tumour re-growth after disease remission. A more detailed 
study of SCCCs is essential to unmask the cell-autonomous factors controlling their 
distinctive behaviour and to reveal novel biomarkers for their clinical evaluation as 
well as drug targets for their elimination.

Methodology: To label human SCCCs, we developed a doxycycline (DOX)-
inducible all-in-one lentivirus vector to express histone H2B fused to enhanced GFP 
(H2BeGFP). After a DOX pulse-chase, the accumulated H2BeGFP signal in the 
chromatin was diluted with mathematical precision upon cell divisions. Thus, SCCCs 
were detected as label-retaining cells.

Results: With our inducible H2BeGFP strategy we revealed that slow cycling is 
a transient state defining a constant minor proportion of cancer cells retaining 
enhanced chemoresistance. Cells at this slow-cycling status presented a distinctive 
gene expression profile common across tumor types as biologically diverse as 
colorectal carcinoma, melanoma, and glioblastoma. We identified TET2 as a key 
factor governing the fate of chemoresistant SCCCs that controls their numbers and 
survival. It determines tumor recurrence and is a potential drug target for SCCC 
elimination. TET2 is an epigenetic dioxygenase responsible for enzymatic oxidation 
of genomic 5-methylcytosine (5mC) to 5-hyodroxymethycytosine (5hmC). We show 
that 5hmC was actually an epigenomic biomarker that predicted relapse and worse 
patient survival.

Conclusion: We have shown the enhanced chemoresistance of SCCCs and revealed 
5hmC as a biomarker for their clinical identification and TET2 as a potential drug 
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target for SCCC elimination that could extend patient’s survival.
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Metabolic regulation of metastatic melanoma cell phenotype plasticity  

Marta Redondo1, Irene Lasheras1, Jennifer Ferguson2, Michael Smith2, Isabel 
Zudaire1, Claudia Wellbrock2, Imanol Arozarena1

1 Navarrabiomed-UPNA,Idisna, Pamplona, SPAIN,  2 University of Manchester, 
Manchester, UK

Cancer cells rewire their metabolism to promote growth, survival, proliferation and 
long-term maintenance. The common feature of this altered metabolism is increased 
glucose uptake so as to fulfil their energetic and biosynthetic requirements. In 
melanoma, enhanced glucose use is favoured through the hyper-activated MAPK 
pathway, which suppresses OXPHOS and stimulates glycolysis. Despite evidence for 
the key role glucose plays as an energy source for cancer cells, little is known about 
the impact of glucose availability on specific drivers or   signalling pathways that drive 
melanoma progression. We attempted to gain an insight into key signalling pathways 
in melanoma affected by their dependence on glucose.

Materials and Methods: In order to do so, we made use of different melanoma cell 
lines and we assessed apoptosis and proliferation under glucose deprivation. We 
characterized the signalling mechanism responsible for melanoma proliferation 
stimulated by glucose by western-blot, promoter studies and gene expression 
assays.

Results: We observe that glucose metabolism controls the expression of melanocytic 
lineage transcription factor MITF, which acts as a node between glucose metabolism 
and cell cycle progression. In the context of glucose deprivation production of 
reactive oxygen species (ROS) increases, which in turn up-regulates ATF4.  In turn 
ATF4 expression suppresses MITF, by competing with CREB, a potent inducer of the 
MITF promoter. Besides, glucose restriction induces AXL expression, suggesting the 
promotion of a transition towards a de-differentiated, low cycling, more aggressive 
“MITF-low AXL-high” phenotype also associated with targeted therapy resistance 
and increased metastatic capacity. Molecular analysis of this transition unveils new 
therapeutic targets directed against key regulators of melanoma progression.

Our data give new insight into the complex regulation of tumor cell phenotype 
plasticity and the interplay between metabolism and the notorious metastatic 
potential of melanoma cells.

Poster abstracts



2nd joint EACR-MRS Conference - Seed and Soil: Mechanisms of Metastasis
Berlin, Germany | 07 - 09 October 2019

130

99

T lymphocytes induce the expression of GBP1 and facilitate brain metastasis 
of breast cancer

Rute M. S. M. Pedrosa1, Anieta M. Sieuwerts1, Lona Zeneyedpour 1, Neibla Priego2, 
Cor Berrevoets1, Theo M. Luider1, Reno Debets1, Manuel Valiente2, John W. 
Martens1, Johan M. Kros1, Dana A.M. Mustafa1

1 Erasmus MC, Rotterdam, NETHERLANDS,  2 CNIO, Madrid, SPAIN

Cerebral metastases usually define the terminal stage of disease for women 
with breast cancer. Breast cancer dissemination to brain need to outperform the 
blood-brain barrier (BBB) protective features. So far, no specific genes have been 
specifically associated with human cerebral metastasis.

Aim: To identify specific mechanisms which enable the formation of brain metastasis 
of breast cancer.

Methods: Gene expression profiles of estrogen receptor negative (ER-) primary 
breast cancer samples of women with metastasized disease, with and without brain 
involvement, were compared. An in vitro BBB and an in vivo mouse models were 
used to validate our discovery. The functional changes of the breast cancer cells 
after T lymphocyte priming were pinpointed using liquid chromatography-mass 
spectrometer (LC-MS), and validated using IHC, RT-PCR and the BBB model.

Results: “T-cell response” pathway-related genes were found prominently 
overexpressed in samples of patients who developed brain metastasis. Co-culturing 
breast cancer cells with T lymphocytes enabled their trespassing through the in 
vitro BBB model with a 300-600 fold acceleration. Importantly, 7 out of 13 mice 
that were injected with T lymphocyte-primed breast cancer cells developed brain 
metastasis, ability not mimicked in other organs analyzed ex-vivo. Differentially 
expressed proteins in breast cancer cells after T lymphocyte priming, matched with 
gene expression profiles of the patient datasets, identified guanylate binding protein 
1 (GBP1) upregulated in the cancer samples associated with cerebral metastasis. 
Silencing of GBP1 in breast cancer cells resulted in a 30-70 fold decrease of the 
passage of the breast cancer cells through the BBB model.  

Conclusion: Our results reveal a new insight in the complex interplay of T 
lymphocytes with cancer cells.  T lymphocytes change the expressional imprinting of 
ER- breast cancer cells and increase their ability to cross the BBB both in vitro and in 
vivo. Inhibiting GBP1 opens new opportunities for preventing the formation of brain 
metastases.  
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Cancer associated fibroblast-derived extracellular vesicles modulate tumour 
vasculature functions

Alice Santi1, Lisa J Neilson1, Emily J Kay1, Frederic Fercoq1, Leo M Carlin1, Susan 
Mason1, Margaret Mullin2, Sara Zanivan1,2

1 Cancer Research UK Beatson Institute, Glasgow, UK,  2 University of Glasgow, 
Glasgow, UK

In the tumour stroma, cancer associated fibroblasts (CAFs) exist in close proximity 
to the vascular endothelium that is fundamental to fuel tumour growth and provide a 
route to the cancer cells to form metastases.

CAFs support tumour vascularisation through the secretion of many factors and 
through the remodelling of the extracellular matrix. The CAF-secretome repertoire 
includes also extracellular vesicles (EVs), structures limited by a proteolipid 
bilayer responsible for the transfer of bioactive molecules to neighbouring stromal 
and cancer cells. CAF-derived EVs promote tumour growth and metastasis in 
different types of tumours by supporting cancer cell proliferation, migration and 
invasion. However, how CAF-derived EVs affect endothelial cell (EC) functions and 
whether this also contribute to cancer pathology has not been described yet. Here 
I investigated the crosstalk signalling between CAFs and ECs mediated by CAF-
derived EVs using coculture methods and mass spectrometry-based proteomic 
approaches.

I found that CAF-derived EVs modulate EC phenotype by enhancing EC sprouting 
and promoting the binding between ECs and cancer cells. I also observed that the 
EVs secreted by CAFs mediate the transfer of proteins from CAFs to ECs and I have 
identified them using a trans-SILAC proteomic approach. The transferred proteins 
include cell-cell adhesion receptors involved in EC-EC interactions, or in the binding 
between ECs and cancer or immune cells, indicating that CAF-derived EVs establish 
a crosstalk with ECs that may have important implications on the functions of the 
tumour vasculature. In fact, the adhesion of ECs to one another is fundamental to 
accomplish the formation of new blood vessels, the binding between ECs and cancer 
cells is the first step of the metastatic cascade, and the recruitment of immune cells 
depends on receptors express on EC surface.

Understanding how CAF-derived EVs modulate EC functions may provide important 
hints to halt tumour growth and metastases.
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ATF2 loss drives peritoneal metastasis in colorectal cancer

Kerstin Huebner1,3, Jan Prochazka2, Katharina Erlenbach-Wuensch1,3, Maria 
Kleisnerova2, Philipp Kunze1,3, Eva Paap1,3, Julienne K Muenzner1,3, Leonie 
Somann1,3, Corinna Fischer1,3, Carol I Geppert1,3, Susanne Merkel1,3, Adriana 
Roehe4,5, Radislav Sedlacek2, Arndt Hartmann1,3, Regine Schneider-Stock1,3

1 Friedrich-Alexander-University of Erlangen-Nürnberg, Erlangen, GERMANY,  2 
Czech Centre for Phenogenomics, Prague, CZECH REPUBLIC,  3 Institute fo 
Pathology, Erlangen, GERMANY,  4 Federal University of Health Sciences of Porto 
Alegre, Porto Alegre, BRAZIL,  5 Instute of Pathology, Porto Alegre, BRAZIL

Aim: The Activating Transcription Factor 2 (ATF2) plays a dual role as oncogene or 
tumor suppressor. Upon cellular stress, ATF2 is phosphorylated and forms the AP-1 
complex resulting in an ATF2-dependent damage gene signature. However, the 
function of ATF2 in colorectal carcinoma (CRC) is only poorly investigated. Thus, we 
aimed to elucidate its function using in vitro, in vivo and translational approaches.

Methods: A CRISPR/Cas9-induced ATF2 deletion was introduced into colorectal 
carcinoma cell lines HCT116 and HT29 and ATF2 KO gene signature was 
determined by NanoString analysis. The proliferative, invasive and migratory 
potential of ATF2 KO cells was investigated in 3D spheroids, the chicken 
chorioallantoic membrane (CAM) assay and mouse xenografts. Adhesive features 
were studied in immunofluorescence and detachment assays. Immunohistochemical 
ATF2 levels were determined in a CRC tissue microarray (TMA).

Results: We observed a significant decrease of ATF2 expression at the invasion 
front of CRC. NanoString analysis revealed 18 deregulated genes under ATF2 loss. 
The metastasis-associated protein TACSTD2 was significantly upregulated and 
was further validated as a novel ATF2 target gene by ChIP, Western Blot and RT-
PCR. ATF2 KO cells had an impaired capability to form 3D spheroids, but exhibited 
a higher migratory potential. They used the non-proteolytic bleb forming way of 
invasion in Matrigel and showed loose junctions with F-actin spots. Similarly, ATF2 
KO in ovo grafts showed loosely packed tumor masses with solid invasion into the 
CAM and loss of the typical pushing front growth pattern. Mouse ATF2 KO xenografts 
showed an invasive growth into the muscle sublayers. Indeed, ATF2 levels were 
significantly reduced in tumors from patients with peritoneal metastasis compared to 
tumors with liver metastases.

Conclusion: We identified the metastasis-associated protein TACSTD2 as a novel 
ATF2 target gene that was significantly upregulated upon loss of ATF2. We suggest 
deadhesion of tumor cells triggered by loss of ATF2 as one of the first steps in the 
cascade of peritoneal metastasis.
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Dissecting the intracellular and the extracellular functions of Morgana in triple 
negative breast cancer

Laura Seclì3, Federica Fusella3, Stefania Rocca3, Laura Conti3, Laura Annaratone3, 
Emilia Turco3, Alessandro Morotti1, Isabella Castellano2, Federica Cavallo3, Mara 
Brancaccio3

1 Department of Clinical and Biological Sciences, Turin, ITALY,  2 Department of 
Medical Sciences, University of Torino, Turin, ITALY,  3 Department of Molecular 
Biotechnology and Health Sciences, University of Torino, Turin, ITALY

Triple Negative Breast Cancer (TNBC) is a common malignancy in woman. Despite 
the recent advance in diagnostic methods, the mortality for this cancer remains 
high. Patient death results entirely from metastasis formation in distant organs. 
Definitively, our possibility to control the pathology depends on our ability to block 
cancer metastasis by understanding the subtended molecular mechanisms. 
Morgana, an ubiquitously expressed protein with chaperone and co-chaperone 
functions, is overexpressed in 36% of TNBCs, conferring chemoresistance to cancer 
cells. Here we show, that Morgana finely control other important features of cancer 
progression. In particular, we demonstrated that Morgana binds to the IKK complex 
and is essential for NF-κB activation. High Morgana expression levels in cancer cells 
inhibit natural killer cell recruitment in the first phases of tumor growth and induce the 
expression of cytokines able to attract neutrophils in the primary tumor, as well as 
in the pre-metastatic lungs, fueling cancer metastasis. In addition, we demonstrated 
that Morgana is actively and unconventionally secreted by TNBC cell lines and not 
by normal cells. Once outside, eMorgana promotes cell migration in an autocrine 
manner, binding to TLR2 and TLR4. Hence, eMorgana could represent a biomarker 
in the serum of breast cancer patients and a targetable protein to treat TNBC.
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Elucidation of the role of N-cadherin and EMT in chemotherapy treatment in 
colon cancer cells

Veronika Skarkova1, Barbora Vitovcova1, Petra Matouskova2, Adam Skarka3, Monika 
Manethova4, Jiri Soukup4, Emil Rudolf1

1 Department of Medical Biology and Genetics, Faculty of Medicine, Charles 
University, Hradec Kralove, CZECH REPUBLIC,  2 Department of Biochemical 
Sciences, Faculty of Pharmacy, Charles University, Hradec Kralove, CZECH 
REPUBLIC,  3 Department of Chemistry, Faculty of Sciences, University of Hradec 
Kralove, Hradec Kralove, CZECH REPUBLIC,  4 The Fingerland Department of 
Pathology, Faculty of Medicine and University Hospital in Hradec Kralove, Charles 
University, Hradec Kralove, CZECH REPUBLIC

Background: N-cadherin is investigated as inducer of epithelial-mesenchymal 
transition (EMT) and plays a key role in the early steps of cancer progression 
and metastasis. For the patients with advanced colorectal cancer, surgery is 
complemented with systemic therapy – chemotherapy or chemoradiotherapy. 
Unfortunately, frequent cause of chemotherapy failure is resistance. In present 
project we were investigated about the elucidation of the role of N-cadherin in 
colon cancer cells SW480 and HCT8 ant its relationship to sensitivity/resistance of 
chemotherapy treatment.

Methods: SW480 and HCT8 colon cancer cells with low N-cadherin expression 
were compared with its N-cadherin overexpressed variant (ncoSW480, resp. 
ncoHCT8). Proliferation and migration of these cells were measured using real time 
x-CELLigence system. Expression of EMT markers were detected on RNA and 
protein level using RT-PCR and western blot analysis. Chemosensitivity to irinotecan 
(IT) and oxaliplatin (OPT) were measured by WST-1 analysis. Accumulation of these 
drugs inside both variants of these cells were performed by LC-MS analysis.

Results: N-cadherin overexpressed variant of the cells showed increased level of 
EMT markers. Higher proliferation of N-cadherin overexpressed cells was found, 
whereas migration did not differ significantly. Also, in both tested cell lines SW480 
and HCT8 were found elevated chemosensitivity to IT and OPT in N-cadherin 
overexpressed variant. On the other hand, accumulation of these drugs inside the 
cells was more variable; higher effect was observed in original variant of these cells. 
ncoSW480 showed significant decrease of OPT accumulation after 24h treatment, 
while ncoHCT8cells revealed the same trend after 4-, 8- and 24-hours IT treatment, 
in comparison with original variant of these cells.

Conclusions: Overexpression of N-cadherin expression resulted in both cell lines to 
increased proliferation of the cells, elevated expression of EMT markers and higher 
sensitivity to IT and OPT treatment.

This work was supported by Grant agency of Czech Republic [grant No. 17–0331S].
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Neuromedin U as a potential colorectal cancer microenvironment modulator.

Kamila Soboska1,2, Ewelina Sochacka1,2, Patrycja Przygodzka1, Joanna Boncela1

1 Institute of Medical Biology of PAS, Lodz, POLAND,  2 University of Lodz, Lodz, 
POLAND

Background: Tumour progression is a complex process driven by cancer cells, yet, 
impossible to be completed without reciprocal communication between cancer and 
cancer associated components of tumor microenvironment such as fibroblasts, 
endothelial cells or macrophages etc. Investigation of communication pathways in the 
tumor niche may provide us with potential new therapeutic targets i.a. in colorectal 
cancer (CRC) patients treatment, where metastasis or tumor recurence are critical 
processes influencing the survival rate. Growing number of reports show neuromedin 
U (NMU), a small peptide secreted in excess by some cancer cells, as a molecule 
engaged in cancer progression. It is known that macrophages express specific 
receptor for NMU which activation results in macrophages cytokine profile changes.

Aim: NMU receptors expression on macrophages of distinct phenotypes. Detection of 
CRC released NMU impact on macrophages phenotype and functions.

Material and methods: CRC cells stably overexpressing NMU were used as 
peptide donors. NMU secreted to the culture medium was detected by protein 
immunoprecipitation. Macrophages were obtained by THP-1 (monocytic cell line) or 
human blood isolated monocytes differentiation and subsequent polarization to M1 
or M2 phenotypes. Surface antigens as well as secreted cytokines analysis were 
performed by flow cytometry. Gene expression was analyzed by real-time PCR.

Results: Macrophages derived from THP-1 and from human blood monocytes 
express predominantly NMUR1 receptor and various levels of non-classical receptor 
GHSR1b/NTSR1. Interestingly, the highest NMUR1 expression was observed 
on unpolarized M0 macrophages. Treatment with conditioned medium from CRC 
cells overexpressing and secreting NMU changes the cytokines profile released by 
macrophages.

Our results indicate that M0 macrophages are the main target cells for CRC released 
NMU which is able to modulate CRC microenvironment through macrophage 
phenotype modification.

This research was financially supported by the National Science Center, Cracow, 
Poland [Project no 2016/22/E/NZ3/00341]

Poster abstracts



2nd joint EACR-MRS Conference - Seed and Soil: Mechanisms of Metastasis
Berlin, Germany | 07 - 09 October 2019

136

105

Neuromedin U is implicated in colorectal cancer cells invasiveness

Ewelina Sochacka1,2, Kamila Soboska1,2, Patrycja Przygodzka1, Joanna Boncela1

1 Institute of Medical Biology of PAS, Lodz, POLAND,  2 University of Lodz, Lodz, 
POLAND

Background: Advanced systemic post resection therapies for colorectal cancer (CRC) 
improves the overall survival but once metastasis becomes clinically apparent, the 
prognosis is poor and survival is dramatically shortened. Only a few markers show 
value for CRC patients stratification and new predictive markers are needed, as well 
as knowledge about their functions and molecular targets. Neuromedin U (NMU) is a 
neuropeptide that emerging as a new player in the tumourigenesis and/or metastasis 
of many cancer types.

Aim: Analysis of NMU expression and its autocrine action as a molecule applying 
invasive phenotype of CRC cells.

Material and methods: Gene expression was analyzed using real-time PCR, protein 
level - by Western immunoblotting, confocal imaging and immunoprecipitation. CRC 
cell lines stably overexpressing NMU were generated by antibiotic clonal selection. 
NMU silencing in cells was performed using small interfering RNA. The motility and/
or invasiveness of the cells was examined using transmembrane migration assay.

Results: Expression levels of NMU and its receptors, as well as NMU secretion were 
analyzed in the panel of eight CRC cell lines assigned to distinct CRC subtypes. 
Significant changes were detected. HT29 and CaCo-2 cells, with low endogenous 
NMU expression, were chosen for NMU overexpressing clones generation. HCT116 
cells, with high level of NMU production, were subjected to NMU siRNA. Functional 
tests were performed on chosen models. Our results indicate that NMU expression 
and secretion are tightly regulated in colorectal cancer cells. Changes in NMU 
expression level cause cancer cells phenotype switch towards more motile and 
invasive.

This research was financially supported by the National Science Center, Cracow, 
Poland [Project no 2016/22/E/NZ3/00341]
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Altered expression of fucosylation pathway genes is associated with poor 
prognosis and tumor metastasis in non-small cell lung cancer

Ji Young Song1, Soonbum Park1, Jung Nyeo Chun1, Insuk So1, Ju-Hong Jeon2

1 Seoul National University College of Medicine, Seoul, SOUTH KOREA,  2 Seoul 
National University College of Medicine, Seoul, SOUTH KOREA,  3 Seoul National 
University College of Medicine, Seoul, SOUTH KOREA,  4 Seoul National University 
College of Medicine, Seoul, SOUTH KOREA

Fucosylation is a posttranslational modification that attaches fucose residues to 
protein- or lipid-bound oligosaccharides. Certain fucosylation pathway genes are 
aberrantly expressed in several cancers, including non-small cell lung cancer 
(NSCLC), and this aberrant expression is associated with poor prognosis in patients 
with cancer. However, the molecular mechanism by which fucosylation pathway 
genes promote tumor progression has not been well-characterized. In this study, we 
analyzed public microarray data obtained from NSCLC patient samples. Multivariate 
analysis revealed that altered expression of fucosylation pathway genes correlated 
with poor survival in patients with NSCLC. Inhibition of fucosyltransferases (FUTs) 
by 2F-peracetyl-fucose suppressed transforming growth factor beta (TGF beta)-
mediated Smad3 phosphorylation and nuclear translocation in NSCLC cells. In 
addition, scratch-wound and Transwell migration assays showed that 2F-PAF 
inhibited TGF beta-induced cell migration and invasion in NSCLC cells. Furthermore, 
in vivo bioluminescence imaging analysis showed that 2F-PAF attenuates the 
metastatic capacity of NSCLC cells. The results will help to characterize the 
oncogenic role of fucosylation in NSCLC biology and highlight its potential for 
developing cancer therapeutics.
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The impact of the soil in cancer metastasis: a 3D hydroxyapatite-collagen 
scaffold to study breast cancer bone metastasis

Chiara Spadazzi1, Laura Mercatali1, Alessandro De Vita1, Chiara Liverani1, Claudia 
Cocchi1, Giacomo Miserocchi1, Alberto Bongiovanni1, Federica Recine1, Valentina 
Fausti1, Nicola Baldini2, Toni Ibrahim1

1 IRCCS Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori (I.R.S.T.), 
Meldola, FC, ITALY,  2 Department of Biomedical and Neuromotor Sciences, 
University of Bologna, Bologna, ITALY

Introduction: Bone is one of the most common sites of metastatic spread, particularly 
from breast cancer. Our understanding on how the “soil” can impact tumor growth 
in the bone is weak. This is hampered by the lack of an ideal in vitro model able 
to replicate the complex bone microenvironment. Indeed, bone microenvironment 
provides physical support to cells but it can also affect cell behaviour and phenotype.

Methods: We developed a 3D collagen-based scaffold functionalized with 
hydroxyapatite material (HA). We cultured MDA-MB-231, a triple negative breast 
cancer cell line and MCF-7, an ER+ cell line in collagen or mineralized scaffold, in 
order to evaluate how extracellular matrix affects cell behaviour. Cell proliferation rate 
was evaluated by MTT analysis. We evaluated cell morphology and disposition within 
the scaffold by confocal microscopy and gene expression modulation was evaluated 
by qRT-PCR.

Results: MCF7 acquire an organized and linear structure, whereas MDA-MB-231 
an epithelial-like morphology, when cultured in HA scaffold. MDA-MB-231 proliferate 
faster than MCF7 in both models. However, this is not affected by HA since the 
proliferation rate is similar when cells are cultured in collagen or HA-scaffold.

For gene modulation, MDA-MB-231 grown in HA-scaffold show a significant increase 
in RANKL/OPG ratio, pathway strictly involved in bone homeostasis. They show 
a significant increased expression in JAG1, MMP2 and SNAIL1. For MCF-7, we 
observe a decrease in CDH1/VIM expression ratio and a significant decrease in 
OPG, osteoclastogenesis inhibitory factor. Overall, these results suggest a shift 
induced by HA scaffold towards an osteolytic phenotype in breast cancer cells.

Conclusion: Whereas collagen-scaffold can better simulate in vivo primary tumor, we 
highlight that HA-scaffold is more suitable to study breast cancer cell behaviour in 
bone microenvironment. It could provide a reliable 3D in vitro model for the study of 
bone metastasis mechanisms and for drug screening assays.
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Strumpellin, a WASH Complex subunit, facilitates invasion and metastasis of 
prostate cancer

Heather Spence1, Rachana Patel1, Ernest Mu1, Nikki Paul1, Amelie Juin1, Arnaud 
Blomme1, Hing Leung1, Laura Machesky1

1 CRUK Beatson Institute, Glasgow, UK

The WASH complex promotes nucleation of branched actin filaments via Arp2/3 
Complex at membranes and endosomes promoting intracellular trafficking. The 
WASH complex also plays a role in breast cancer progression.  Data searches have 
revealed that upregulation of the WASH complex member strumpellin in prostate 
cancer correlated with poor patient prognosis.  To determine the role strumpellin 
in prostate cancer we took a CRISPR-CAS9 approach to knock out the gene. We 
have shown that loss of strumpellin renders the prostate cancer cell line PC3M 
less invasive and less chemotactic in in vitro assays. Mouse experiments involving 
injection of PC3M cells lacking strumpellin into the spleen of mice resulted in fewer 
liver metastatic tumours than the control cells. In addition, we performed mouse 
experiments where the SP1 (RRID: CVCL_VQ86), clinically relevant primary 
murine metastatic prostate cancer cell line deficient for tumour suppressors Pten 
and sprouty2, lacking strumpellin were injected into the mouse prostate and distant 
metastatic tumours were analysed. We found that the strumpellin KO cells had 
fewer metastatic tumours. These data suggest that Strumpellin has a role in prostate 
cancer progression.  We propose that normal generation of endosome-associated 
actin by the WASH complex requires strumpellin and that this may perform essential 
trafficking functions driving prostate cancer progression.
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Characterization of  PD-L1/PD-L2 status of circulating tumor cells using the 
AMNIS® ImageStream platform

Stephanie Staudte3,2, Carsten Denkert3,4, Sandra Liebs3,1, Jens-Uwe Blohmer5, 
Konrad Klinghammer6, Philipp Jurmeister4, Paul Jank4, Ingeborg Tinhofer3,2

1 Comprehensive Cancer Center Charité, Berlin, GERMANY,  2 Department of 
Radiooncology and Radiotherapy, Charité University Hospital Berlin, Berlin, 
GERMANY,  3 German Cancer Consortium (DKTK), Partner Site Berlin, and German 
Cancer Research Center (DKFZ), Heidelberg, GERMANY,  4 Institute of Pathology, 
Charité University Hospital Berlin, Berlin, GERMANY,  5 Klinik für Gynäkologie mit 
Brustzentrum, Charité University Hospital Berlin, Berlin, GERMANY,  6 Medical 
Department, Division of Oncology and Hematology, Charité University Hospital 
Berlin, Berlin, GERMANY

Background: Circulating tumor cells (CTCs) belong to the best-characterized blood-
based tumor-biomarkers, derived from so-called “liquid biopsies”. These tumor 
cells detach from the bulk tumor tissue, invade into the bloodstream and have high 
potential to form metastasis. Many clinical trials have proven their prognostic value. 
Tumor cells express immune checkpoint molecules on their surface, thereby evading 
immune attack by NK or T-cells. The analysis of PD-L1 expression in FFPE-tumor 
tissue for patient stratification to immune checkpoint (IC) therapy is in clinical use, but 
for CTCs, such assay is unavailable.

Methods: We have established an assay for CTC detection and PD-L1/PD-L2 
expression analysis, using the AMNIS® ImageStream, an imaging flow cytometer. 
By spiking experiments, its high sensitivity and specificity was proven. In a pilot 
study, 7,5ml EDTA blood of patients with head and neck squamous cell carcinoma 
(HNSCC, n=10), malignant melanoma (MM, n=12) and breast cancer (BC, n=6) was 
analyzed for CTCs at baseline (T0) and under therapy (T1).

Results: Different ranges of CTCs/7,5ml blood were observed with the highest 
number in the cohort of MM patients (T0=0-53, T1=1-254), and comparable numbers 
in HNSCC (T0=0-43, T1= 0-13) and BC (T0= 0-34, T1=0-17). Furthermore, our assay 
allowed the detection of intra-tumoral heterogeneity reflected by CTCs. Detection 
of CTC expressing PD-L1 was more frequent in melanoma patients compared 
to HNSCC and BC, which correlates with the clinical observation that melanoma 
patients show the highest response rates to immune checkpoint therapy of these 
three entities.

Conclusions: We have established a highly sensitive and specific assay for CTC 
phenotyping. It will be used to investigate the value of PD-L1-positive CTCs for 
patient stratification to IC therapies within a clinical trial including more HNSCC 
patients. Future studies will also evaluate the concordance between PD-L1 
expression in CTCs and tumor tissue.
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Flush and trap: microfluidic chips allow single cell analysis of breast cancer 
cell cycle progression

Luca Bertinetti1, Hubert M. Taïeb1, Daniela S. Garske1, Jörg Contzen2, Manfred 
Gossen3,4, Tom Robinson5, Amaia Cipitria1

1 Department of Biomaterials, Max Planck Institute of Colloids and Interfaces, 
Potsdam, GERMANY,  2 Department of Experimental Neurology, Charité 
Universitätsmedizin, Berlin, GERMANY,  3 Institute of Biomaterial Science, 
Helmholtz-Zentrum Geesthacht, Teltow, GERMANY,  4 Berlin-Brandenburg Center for 
Regenerative Therapies, Charite Virchow Campus, Berlin, GERMANY,  5 Department 
of Theory and Bio-Systems, Max Planck Institute of Colloids and Interfaces, 
Potsdam, GERMANY

Disseminated cancer cells can be found in different organs than the primary tumor 
site and colonization of these can lead to a critical failure, causing the death of the 
patient. Breast cancer bone metastasis can occur ten years after tumor ablation. 
This suggest that cancer cells can undergo a dormancy phase. Among various 
physical cues, changes in osmotic pressure have been shown to have an impact 
on cell proliferation and differentiation. Moreover, gradients in osmotic pressure 
along capillaries in the bone marrow allow for transcapillary fluid flow and nutrient 
exchange.

In this work, we investigate the response of cells subjected to osmotic pressure 
changes in relation to cell cycle. To do so, we used microfluidic technology that 
allows to change and regulate parameters of the cell microenvironment at relevant 
length and time scales. We designed microfluidic chips containing 60 chambers 
with posts to trap single cells. Cells isolated within the chips were then subjected to 
different osmotic pressure and monitored overtime.

To monitor cell cycle state, the human breast cancer cell line MDA-MB-231 was 
genetically modified with fluorescence ubiquitination cell cycle indicator 2 (FUCCI-2) 
through lentiviral transduction. Cells in G1 phase exhibit mCherry fluorescence and 
cells in S/G2/M phases display mVenus fluorescence, while cells in the G0 phase 
are colorless. In addition, live-cell imaging of endogenous actin allowed cell volume 
quantification.

The kinetics of cell spreading, migration and proliferation did not exhibit significant 
differences between the FUCCI-2 modified and the unmodified cells. The design of 
the chambers in the microfluidic chip allowed successful isolation of single cells. The 
cell cycle state and migration were monitored over days. Osmotic shocks on trapped 
cells were followed and compression levels were quantified. Current ongoing work 
investigates the effect of osmotic pressure on cell cycle state as well as cell and 
nuclear volume.
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Insight into the Taxonomic and Functional profiles of Microbiome Associated 
with Cervical Cancer Development

Charles Nkufi Tango1,2, Imran Khan1,3

1 National Cancer Center, Goyang-si Gyeonggi-do, SOUTH KOREA,  2 University of 
Kinshasa, Kinshasa, D.R. CONGO,  3 University of Malakand, Khyber Pakhtunkhwa 
, PAKISTAN

Cervical microbiome is associated with cervical cancer risk, but microbial-
compositional and functional profile change in cervical intraepithelial neoplasia 
process remains unclear. Herein, we investigated microbial-compositional and 
functional changes between control group and CIN2-3 and cancer (diseased) group. 
We carried out 16S rRNA amplicon sequencing on 50 and 42 samples from control 
and diseased groups, respectively. PICRUST program from EzBioCloud pipeline was 
applied to identify the taxonomic and functional biomarkers associated with cancer. 
Mann-Whitney was used for measuring the statistical significance of α-diversit and 
β-diversity. Linear discrimination analysis effect size (LEfSe) was carried out to 
assess the enrichment in assigned taxonomic and functional profiles. Subsequently, 
we found differentially taxa and pathways and orthologies that are characteristic 
of cervical cancer. Overall, we demonstrate a lower richness in control group as 
compared with diseased group; however, the β-diversity tended to be similar in the 
groups. We observed that selected LAB were increased in control group relative to 
diseased, except for L. iners, but none of them reached a statistical significance. 
LEfSe demonstrated that the species, including Prevotella amnii, Fusobacterium 
nucleatum, Enhydrobacter aerosaccus, Corynebacterium striatum, Micrococcus 
luteus, Streptococcus pneumoniae, Cutibacterium acnes, Massilia alkalitolerans, 
Weissella koreensis and nine others uncharacterized species were characteristic 
for cervical carcinogenesis. Our finding demonstrated metabolic change in cervical 
epithelial during carcinogenesis. Specially, two pathways, folate biosynthesis 
and oxidative phosphorylation, which meet cell proliferation need during cervical 
carcinogenesis. Therefore, our findings may provide novel biomarkers enabling the 
early cancer detection.
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Endothelial Dll4 loss-of-function reduces metastasis through multiple 
mechanisms

Alexandre Trindade1, Liliana Mendonça1, Catarina Carvalho1,2, Jorge Correia1, Marina 
Badenes1,3, Joana Gigante1,4, António Duarte1

1 Centro de Investigação Interdisciplinar em Sanidade Animal, Faculdade de 
Medicina Veterinária, Universidade de Lisboa , Lisboa, PORTUGAL,  2 Centro 
Champalimaud, Fundação Champalimaud, Lisboa, PORTUGAL,  3 Instituto 
Gulbenkian de Ciência, Oeiras, PORTUGAL,  4 Boehringer Ingelheim, Lisboa, 
PORTUGAL

Systemic inhibition of Dll4 has been shown to thoroughly reduce cancer metastasis. 
The exact cause of this effect and whether it is endothelial mediated remains to be 
clarified. Therefore, we proposed to analyze the impact of endothelial Dll4 loss-of-
function on metastasis induction. For this, Lewis Lung Carcinoma (LLC) cells were 
used to model mouse tumor metastasis in vivo, by subcutaneous transplantation into 
endothelial-specific Dll4loss-of-function mice. 

We observed that endothelial-specificDll4loss-of-function is responsible for the tumor 
vascular regression that leads to the reduction of tumor burden. Unexpectedly, 
although hypoxia was increased in the tumor, the number and burden of macro-
metastasis was significantly reduced. This is likely to be a consequence of the 
observed reduction in EMT, CSC and circulating tumor cell numbers. We have also 
found a reduced mobilisation of myeloid Cd11c/VEGFR-1 positive cells to the lungs.

Our results point to a multifactorial regulation of the metastatic process by endothelial 
Dll4, that we believe may constitute a promising target to prevent metastasis.
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TNFα mediated subtype switching and tumor progression in pancreatic cancer

Mengyu Tu1, Niklas Krebs1, Lukas Klein1, Jeannine M. Güntner2, Volker Ellenrieder1, 
Shiv K. Singh1,1

1 Department of Gastroenterology and Gastrointestinal Oncology, University Medical 
Center, Goettingen, GERMANY,  2 Max-Planck Institute for Experimental Medicine, 
Goettingen, GERMANY

Pancreatic ductal adenocarcinoma (PDAC) is a lethal disease with 5-year survival 
rate lower than 10%, carrying an invariably poor prognosis. It is projected to 
become a second leading cause of cancer related death by 2030. Complex tumor 
heterogeneity and cancer cell plasticity are the major biomedical challenges in PDAC 
prognosis and treatment. Recently, transcriptome analysis in PDAC patient samples 
significantly improved the molecular insight of this grave disease. For instance, 
‘basal-like’ subtype is identified with mesenchymal gene signatures and associated 
with poor prognosis; whereas ‘classical’ subtype is associated with expression of 
epithelial gene signatures, displaying a better prognosis. Inflammatory cytokines are 
well known to play an important role in regulating the cross talk between tumor cells 
and microenvironment to cause local tumor invasion and metastasis. In this study, 
we aimed to characterize the role of a key inflammatory cytokine TNFα on pancreatic 
cancer plasticity.

The maintenance of tumor subtype identity is tightly controlled by lineage restricted 
transcriptional regulatory network. Our transcriptome analysis provide a direct 
evidence that proinflammatory cytokine ‘TNFα’ significantly down regulates ‘classical’ 
subtype-related gene signatures and up-regulates the expression of ‘basal-like’ 
subtype genes along with inflammatory gene signatures such as AP1. Furthermore, 
we showed that TNFα is significantly associated with local tumor invasion, 
dedifferentiation in the gold standard KrasG12D; Trp53R172H; Pdx-Cre (KPC) pancreatic 
tumors as well as in orthotropic tumors derived from human PDAC cells. Additionally, 
exogenous treatment of TNFα is accompanied by loss of tumor differentiation and 
gain of mesenchymal phenotype in the orthotopic tumors derived from pancreatic 
‘classical’ subtype PDAC cells.

In conclusion, our findings demonstrated that TNFα mediates a subtype switch and 
promotes tumor dedifferentiation in PDAC. Therefore, inhibition of TNFα-driven 
transcriptional networking might be a new therapeutic intervention in PDAC disease 
progression.
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A Breast Cancer MET Reporter Cell Line Model for Drug Discovery and 
Development

Mithila Vaidya2,1, Metewo Selase Enuameh1, Sangeeta Kumari1, Robert Newman 1, 
Weiguo Shu1

1 ATCC, Gaithersburg, USA,  2 LGC, Teddington, UK

World-wide, metastasis continues to be the leading cause of death in cancer 
patients. 1 Although epithelialto-mesenchymal transition (EMT) and mesenchymal-to-
epithelial transition (MET) have been implicated in the incidence of cancer metastasis 
and drug resistance, their impact in cancer progression and patient survival is not 
fully understood. 2 This is partly due to the lack of suitable in vitro models. Thus, to 
facilitate the utility of the EMT concept in therapeutic development, we have utilized 
some of the basic biology of EMT/MET to create a novel advanced in vitro model for 
use in both basic research and discovery of new anti-EMT drugs.

In breast cancer, vimentin (VIM) intermediate filament (IF) proteins are generally 
upregulated during EMT and down-regulated during MET. 3-6 Here, we employed 
CRISPR/Cas9 gene-editing technology to generate a VIM RFP (red fluorescent 
protein) reporter in the MDA-MB-231 (ATCC® HTB-26™) breast adenocarcinoma 
cell line. The VIM RFP C-terminal fusion gene at the endogenous VIM locus 
enables end-point or real-time tracking of the MET status as cells transition from the 
mesenchymal to epithelial phenotype under distinct conditions. We have validated 
the cell line at the nucleic acid (genomic and mRNA) and protein levels as well as in 
cell-based assays. Bio-functional evaluation of the MDA-MB-231 VIM RFP (ATCC® 
HTB-26MET™) cell line shows sensitivity to metastatic breast cancer drugs axitinib 
(tyrosine kinase inhibitor) and U0126 (MEK1/2 inhibitor) via the inhibition of the 
inherent signaling pathways which impact EMT. These effects provide the basis for 
the use of this cell line in high-throughput screening (HTS) applications such as the 
discovery of new anti-EMT drugs for metastatic breast cancer. Furthermore, the 
MDA-MB-231 VIM RFP reporter cell line is also a convenient and sensitive model for 
studying the mechanisms of metastasis and for basic science research.
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The role of c-Myb in tumorigenesis and organ specific metastasis

Merel van Gogh1, Lubor Borsig1

1 University of Zurich, Zurich, SWITZERLAND

The transcriptional regulator c-Myb is known to be involved in adult hematopoiesis 
and the maintenance of stemness of cells in the bone marrow, colon epithelia and 
adult brain. c-Myb has also been described as a proto-oncogene in cancer, but the 
underlying mechanisms driving tumorigenesis remains unclear. Most data has been 
collected on the function of c-Myb in leukemia, but nowadays it is also known that 
c-Myb plays a role in epithelial cancers. In models of breast cancer for example, it 
has been shown that increased c-Myb expression promotes tumorigenesis. However, 
in breast cancer patients, high c-Myb levels generally correlate with good prognosis, 
which might be due to the responsiveness of these cells to cytotoxic drugs. In 
addition, recent research showed that an increased expression of c-Myb results in 
reduced lung metastasis in a breast cancer mouse model.

To study how c-Myb influences tumorigenesis and organ specific metastasis in 
more detail, we utilize an inducible c-Myb expression system in mouse models of 
breast and colon cancer. The ability to regulate c-Myb expression at different time 
points during tumorigenesis will allow us to study its effect on tumorigenesis and 
metastasis in more detail. We are working with mammary carcinoma cell line 4T1 
and colon carcinoma cell line MC-38. For the inducible system we use 4T1 (low 
c-Myb expression variant) and MC-38, which express minimal levels of c-Myb. 
Transduced cells expressing c-Myb under an inducible promotor were selected by 
GFP and Luciferase expression. Doxycycline treatment of these cells resulted in time 
dependent c-Myb expression in vitro and is currently tested in vivo.

Our preliminary data show differences in immune cell infiltration in primary tumors of 
mice bearing mammary fat pad 4T1 or 4T1 (low c-Myb variant) tumors, suggesting a 
role for c-Myb on the tumor microenvironment.

Poster abstracts



2nd joint EACR-MRS Conference - Seed and Soil: Mechanisms of Metastasis
Berlin, Germany | 07 - 09 October 2019

147

116

Lysine promotes early dissemination of estrogen receptor positive breast 
cancer cells via DCTPP1 and DEK

Gabriela Vazquez Rodriguez2,1, Annelie Abrahamsson2,1, Maria Turkina3,1, Charlotta 
Dabrosin2,1

1 Linköping University, Linköping, SWEDEN,  2 Department of Oncology and 
Department of Clinical and Experimental Medicine, Linköping, SWEDEN,  3 
Department of Neurobiology and Department of Clinical and Experimental Medicine, 
Linköping, SWEDEN

Amino acids (AAs) are a fundamental component in the cell which regulate a wide 
range of biological processes and are key for protein biosynthesis. Essential AAs 
(EAAs) have shown to promote metabolism reprogramming and inflammation in 
cancer, besides they cannot be synthetized de novo by the cells which makes them 
potential therapeutic targets.

Estrogen receptor positive (ER+) breast cancer (BC) affects more than two-thirds of 
BC patients worldwide and metastasis is the principal cause of death.  It has been 
shown that estradiol (E2) can reprogram the metabolism of ER+ BC and affect the 
uptake of AAs from the tumor microenvironment. The role of EAAs in early events 
of BC cell dissemination is not completely understood. By studying how EAAs 
contribute to ER+ BC metastasis new therapeutic targets can be discovered.

In this work we show that six EAAs exhibited significant increased consumption in BC 
tissue compared to normal adjacent tissue and that lysine was the most significantly 
altered in ER+ BC patients in vivo. Mass spectrometry analysis of 3D cultured ER+ 
MCF-7 cells revealed that, in presence of E2, lysine increased with an infinite-
fold change the expression of protein DEK (DEK) and dCTP pyrophosphatase 1 
(DCTPP1) which correlate to poor prognosis in ER+ BC patients in publicly available 
databases. Transfection of small interfering RNA against these proteins decreased 
BC cell proliferation and migration, reduced expression of cell adhesion molecules, 
affected secretion of transforming growth factor beta-1 and inhibited the neutrophil-
mediated dissemination of ER+ BC cells in vivo in a zebrafish model of metastasis.

In conclusion, lysine was the most consumed EAA in human ER+ BC and, in 
presence of E2, it increased the expression of proteins related to the metastatic 
process in experimental models which may be potential targets for ER+ BC.
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CD93 regulates endothelial barrier function and metastatic dissemination

Kalyani Vemuri1, Roberta Lugano1, Anna Dimberg1

1 Uppsala University, Uppsala, SWEDEN,  2 Uppsala University, Uppsala, 
SWEDEN,  3 Uppsala University, Uppsala, SWEDEN

-- The abstract has been withheld at the request of the author --
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Cancer Stem Cells from Cancer of Unknown Primary  spontaneously 
disseminate in vivo reproducing disease  traits.

Federica Verginelli1, Alberto Pisacane1, Antonio D’Ambrosio1, Marco Ferrio1, Mara 
Panero1,3, Laura Casorzo1, Gennaro Gambardella2, Rebecca Senetta3, Silvia 
Benvenuti1, Elena Geuna1, Fillippo Montemurro1, Anna Sapino1,3, Paolo Maria 
Comoglio1, Carla Boccaccio1,3

1 IRCCS-FPO Candiolo Cancer Institute, Candiolo, ITALY,  2 Telethon Institute of 
Genetics and Medicine (TIGEM, Napoli), Pozzuoli, ITALY,  3 University of Turin, Turin, 
ITALY

Cancer of unknown primary or CUPs include a variety of  oncological disease 
which share two main characteristics: lack of un clinically identifiable (or at least 
predictable) primary tumor and unpredicable and precociuos metastatic pattern. The 
absence of any pathobiological insight might be responsible for the lack of effective 
treaments for the clinical management of patients.

Here, we show the generation and complete characterization in vitro and in 
vivo of Cancer Stem Cells isolated from CUP, “Agnosphere”. Gentical analysis 
demostrated that agnospheres harbored the same genetic lesion of the patient 
with no de-novo mutation. Agnospheres grow in the absence of exogenous growth 
factors as they display endogenous phosphorylation of tyrosine kinase receptors, 
mainly EGFRs family. They express well known stem cell markers involved in 
reprogramming and in the maintance of stem phenotype and are endowed with 
self-renewal ability and long term propagation in vitro. Altought, EGFR inhibition 
does not  consistently inhibit proliferation, specific MEK inhibitors, already approved 
in clinic, strongly decreases proliferation and induced cell death. Agnosphere 
repopulate a tumor when subcutaneosly transplanted at very low number (up to 10 
cells) in immunocompromised mice and tumors phenocopy the parental cancer. 
Most importantly, agnospheres recapitulate the whole metastatic cascade when 
transplanted subcutis, and multiple metastastasis are generated at high efficiency 
leading mice succumb  in 3-4 months. Macro and micro-metastases have been 
found in differnt organs inclusding lymphatic tissues, lung, heart, muscles, adipose 
and connective tissues sourrounding different organs , and he dissemination started 
before 10 days after transplantation.

For the first time to our knowledge,  Cancer Stem Cells have been isolated from 
CUP, and phenotypically and functionally  characterized. Agnopheres represent a 
useful and innovative tool for to unveil the molecular mechanisms determing the 
precoucius metastatic dissemination and the maintainace of a undifferentiated 
phenotype, as well the tropism in different tissues.
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Roles of GFPT2 and UGDH in ECM Remodelling and EMT-involved Metastasis

Qiong Wang1,1, Óttar Rolfsson1,1

1 University of Iceland, Reykjavik, ICELAND

Epithelial to mesenchymal transition (EMT) is a core developmental process 
that is believed to be involved in cancer metastasis. Extracellular Matrix (ECM) 
remodelling facilitates tumour progression and metastasis. Dysregulation in 
proteoglycans metabolism was one of the significant findings after analysing 
the proteomic changes in two breast EMT cell models: D492/D492M and D492/
D492HER2. D492 is an immortalized basal-like human breast epithelial cell line. 
D492M is the EMT counterpart of D492 and spontaneously generated by 3D co-
culture of D492 with human endothelial cells. D492HER2 cells are tumorigenic 
and were generated by overexpressing ERBB2 in D492. D492HER2 processes 
partial EMT features. Based on our study, when cells were confluent, D492HER2 
cells had lower level of Glycosaminoglycans (GAGs) in the ECM comparing to 
D492M. However, D492M had a higher “N-sulphated GAGs: O-sulphated GAGs 
ratio” with around 70% of GAGs being N-sulphated, while this ratio was around 
1:1 for both D492 and D492HER2. Metabolomic analysis of D492/D492M and 
D492/D492HER2 EMT models showed that D492HER2 had significantly higher 
level of UDP-acetylglucosamine (UDP-GlcNAc) compared to the other cell types. 
UDP-GlcNAc is one of the building blocks for GAGs. We identified two relevant 
enzymes: Glutamine-fructose-6-phosphate aminotransferase (GFPT2) and UDP-
glucose 6-dehydrogenase (UGDH). Our results demonstrated that both enzymes are 
significantly overexpressed in several EMT cell models, at both the RNA and protein 
levels. Furthermore, knockdown of GFPT2 and UGDH decreased the level of UDP-
GlcNAc in D492HER2. GFPT2 and UGDH are important enzymes to produce ECM 
precursors. Elevated GFPT2 or UGDH expression has been shown to correlate with 
low overall survival rates in several cancer types including HER2-positive breast 
cancer. Further study will focus on the effects of GFPT2 and UGDH in cell migration 
and understand the roles of GFPT2 and UGDH in ECM remodelling.
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Aurora-A Kinase getting nuclear: a novel driver of metastasis

Kristina Whately1,3, Abha Maskey1,3, Yuriy Loskutov1, Naira Margaryan1,3, Matthew 
Smolkin1,2, Hyeran Choi1,3, Sila Yanardag1,3, Marc Purazo1,3, Elena Pugacheva1,3

1 West Virginia University, Morgantown, USA,  2 Department of Pathology, 
Morgantown, USA,  3 Department of Biochemistry, Morgantown, USA,  4 WVU Cancer 
Institute, Morgantown, USA

Aurora-A Kinase (AURKA) is a serine/threonine kinase that is critical for mitosis. 
AURKA is overexpressed in 96% of human cancers, including breast cancer. It has 
been previously shown by our group that AURKA localizes to the nucleus in breast 
cancer metastases and especially in metastases of Triple Negative Breast Cancer 
(TNBC). TNBC is currently lacking efficient treatment strategies and often metastatic. 
Our objective is to define the role differential AURKA localization plays in metastatic 
dissemination and colonization of distant organs, so that novel treatment strategies 
could be developed based on this knowledge. To achieve this objective we created 
TNBC cell lines with CRISPR/Cas9 based deletion of endogenous AURKA and 
rescue with exogenous AURKA specifically targeted to the nucleus by addition of 
a nuclear localization signal (NLS) or cytoplasm via addition of a nuclear exclusion 
signal (NES), respectively. These cells were used in orthotopic xenograft study. 
Here we report that TNBC cells expressing NLS-AURKA show significant increase 
in proliferation, dissemination and colonization potential of multiple organs when 
compared to control, WT-AURKA, or AURKA-NES group. Interestingly, cytoplasmic 
AURKA-expressing cells had decreased colonization potential when compared to WT 
or control mice. RNA sequencing analysis of these cell lines shows distinct changes 
in gene expression profile in the AURKA-NLS group associated with cell cycle, 
angiogenesis and invasion supporting the aggressive metastatic phenotype observed 
in vivo. Further research and validation of these genes will unveil the mechanisms 
executed by nuclear AURKA to promote metastasis. Overall, our results indicate 
that nuclear AURKA is a novel driver of metastatic outgrowth in breast cancer. 
Thus targeting of these genes or inhibition of AURKA via targeted nuclear delivery 
of inhibitor is critical for the development of new, less toxic treatment strategies for 
control and eradication of metastatic disease.
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Immune cell heterogeneity within aggressive tumors

Camilla Izabel Wolowczyk1,2, Ulrike Neckmann1,2, Alexandros Marios Sofias1, Miriam 
Giambelluca1, Jenny Ostrop1, Jennifer Melanie Mildenberger1, Unni Nonstad1, Sjoerd 
Hak1, Geir Bjørkøy1

1 Norwegian University of Science and Technology, Trondheim, NORWAY,  2 Clinic of 
Laboratory Medicine, St. Olavs Hospital, Trondheim, NORWAY

Introduction: In order to form a complex new tissue, oncogenic transformed cancer 
cells are supported by several non-transformed stroma cells, including fibroblasts, 
endothelial cells and immune cells. Secretion of immunomodulatory mediators 
by cancer cells and infiltrating immune cells may result in the development of an 
immunosuppressive state within the tumor microenvironment that promotes tumor 
growth and metastasis.

Method: To study the interplay between cancer cells and immune cells in aggressive 
tumor development, we utilized the 4T1 model of metastatic breast cancer 
development in immunocompetent BALB/c mice. This model consists of several cell 
lines, originating from the same primary tumor, that all form new primary tumors, 
but differ in their ability to form metastases. Primary breast tumors generated 
by metastatic 66cl4 and non-metastatic 67NR cells were analyzed for possible 
differences in immune cell composition.

Results and discussion: Comparing the transcriptomes of tumors formed by non-
metastatic 67NR and metastatic 66cl4 cells indicate that there are clear differences in 
the immune landscapes of the two tumors. Single cell analysis of dissociated primary 
tumors confirmed that primary tumors formed by the aggressive 66cl4 contained 
more M2-macrophages and neutrophil-like cells, while 67NR tumors contained more 
CD8 positive T cells. Consistent with increased infiltration of neutrophil-like cells into 
66cl4 tumors, we found that the chemokine CXCL3 is highly expressed and secreted 
from 66cl4 cells, and that this chemokine potently attracted neutrophils in vitro. 
Several recent studies have found that neutrophil-like cells may infiltrate tumors and 
possess immunosuppressive capabilities. We now exploit the model to test if anti-
tumor immune reactions can be mobilized by either blocking the recruitment or the 
activity of these neutrophil-like cells.
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Metabolic reprogramming and elevation of glutathione in chromophobe renal 
cell carcinoma

Yi Xiao1, Rosanna Clima2, Anja Rabien3, Marcella Attimonelli2, Klaus Jung3, David 
Meierhofer1

1 Max Planck Insitute for Molecular Genetics, Berlin, GERMANY,  2 University of Bari, 
Bari, ITALY,  3 University Hospital Charité, Berlin, GERMANY

Chromophobe renal cell carcinoma (chRCC) is a rare kidney tumor and thought to be 
the malignant counterpart of renal oncocytoma. Little is known about its dysregulation 
on the whole proteome and metabolome level, and a correct diagnosis is still difficult. 
Proteome, transcriptome (derived from the TCGA database), and metabolome 
profiling as well as whole exome sequencing were applied to characterize chRCC 
with adjacent healthy kidney tissues. Enzymatic activity measurement of the 
mitochondrial complexes, lysosome enzymes and proteomic profiling of chRCC 
cells were also performed. Most strikingly, the reactive oxygen species scavenger 
glutathione was significantly elevated in chRCC, caused by down-regulated 
enzymes involved in glutathione degradation. Metabolic reprogramming including 
stalled gluconeogenesis, down-regulated fatty acid- and amino acid metabolism 
was identified, even though, the abundance of amino acids and “energy carrier” 
molecules were unchanged. A striking anti-correlation of the mitochondrial respiratory 
chain between the transcriptome and the proteome was discovered, the transcripts 
coding for the respiratory chain were up-, while corresponding proteins and 
enzymatic activities were down-regulated. ChRCC features metabolic reprogramming 
including amino acid metabolism and dependency on extracellular nutrients by 
activating endocytosis. Similar to renal oncocytomas, chRCC exhibits a significant 
increase in glutathione but is distinguishable by distinct regulation of the respiratory 
chain.
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The Role of ERK5 in Triple Negative Breast Cancer (TNBC) Metastasis via FAK 
might be Kinase Independent

Qiuping Xu1, Emanuele Giurisato1,2, Brian Telfer1, Hao Zhang3, Cathy Tournier1

1 The University of Manchester, Manchester, UK,  2 University of Siena, Siena, 
ITALY,  3 Sun Yat-sen University, Guangzhou, P.R. CHINA

ERK5 is a distinct member of the mitogen-activated protein kinase family due to 
its unique C terminal domain. There is clinical evidence showing ERK5 is highly 
expressed in TNBC patient samples. Accordingly, we have utilised an online breast 
cancer database to draw Kaplan Meier plots, and the results indicated high ERK5 
expressing level was linked to low long distance metastasis free survival, especially 
in TNBC. Both in vivo xenograft mice model and in vitro Boyden chamber assay 
demonstrate that expression of ERK5 is important for TNBC cell invasion. EMT 
marker profiling by qPCR and western blot also suggested that ERK5 was supporting 
breast cancer cells to maintain mesenchymal characteristics. We subsequently 
focused on the stage when breast cancer cells interact with the extracellular 
matrix (ECM), and identified the different attachment speed to ECM between 
ERK5 silencing cells and control cells using long term time lapsed microscope. 
Colocalisation assay showed a potential interaction between ERK5 with focal 
adhesion kinase (FAK) at cell focal adhesion sites. Moreover, the loss of FAK 
phosphorylation at tyrosine 397 caused by down regulation of ERK5 supported the 
idea that ERK5 induced TNBC metastasis via FAK-Src recruitment. Interestingly, this 
regulation seems to be independent of ERK5 activity.
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In vivo monitoring of the extracellular matrix in breast cancer bone metastasis

Sarah Young1, Daniela S. Garske1, Agnes Ellinghaus2, Maximilian Rummler3, Georg 
N. Duda2, Bettina M. Willie3, Amaia Cipitria1

1 Department of Biomaterials, Max Planck Institute of Colloids and Interfaces, 
Potsdam, GERMANY,  2 Julius Wolff Institute & Center for Musculoskeletal Surgery, 
Charité - Universitätsmedizin, Berlin, GERMANY,  3 Research Centre, Shriners 
Hospital for Children-Canada, Department of Pediatric Surgery, McGill University, 
Montreal, GERMANY

Within the metastatic process, cancer cells disseminate from the primary tumor 
and form colonies in secondary organs, with breast cancer cells homing frequently 
to the bone marrow. Metastasis outbreak doesn’t always occur instantly, but could 
happen years to decades after the formation of the primary tumor, suggesting that 
the responsible cells enter a state of dormancy. Extracellular matrix (ECM) at both 
primary and secondary sites displays characteristic physical properties such as 
stiffness, stress relaxation and topography, which cancer cells sense and respond to. 
While the genetic and molecular profiling of cancer cells has been studied intensively, 
the influence of ECM biophysical properties has thus far been underestimated.

With the help of an experimental mouse model of human breast cancer bone 
metastasis we aim to study the influence of the ECM on the micrometastasis, the 
first step of awakening of a dormant tumor cell. Bone-tropic metastatic human breast 
cancer cells (MDA-MB-231 BoM 1833) were injected in the cardiac left ventricle 
using an ultrasound system as guidance. Animals were monitored with in vivo 
longitudinal micro-computed tomography (microCT) and bioluminescence imaging 
(BLI) on a weekly basis over up to six weeks, with a special focus on the femoral 
region.

First results have shown that the injected cancer cells homed to the bone, as shown 
by BLI. In addition, microCT measurements at 10.5 micron voxel size resolution 
allowed a 4D reconstruction to quantitatively characterize in 3D and over time the 
sites of bone formation and resorption.

With these two in vivo longitudinal methods, we have localized micrometastatic 
sites in the mouse femora within a controlled time frame. Current ongoing work 
includes ex-vivo multi-scale characterization of the ECM at the micrometastatic 
sites. This information will provide further insight about the metastasis-permissive 
microenvironment and could therefore prove valuable for the development of 
therapeutic approaches.
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Blocking hypoxia-induced carbonic anhydrase IX reduces the aggressive 
behavior of triple negative breast cancer cells 

Billy Samuel Hill1, Annachiara Sarnella1, Giuliana D’Avino1, Vincenzo Alterio1, Jean-
Yves Winum2, Giuseppina De Simone1, Antonella Zannetti1
1 Istituto di Biostrutture e Bioimmagini-CNR, Napoli, ITALY,  2 Institut des 
Biomolécules Max Mousseron CNRS, ENSCM, Université de Montpellier, 
Montpellier, FRANCE

Triple negative breast cancer (TNBC) has a highly aggressive behavior and worse 
prognosis, due to its invasive and stem-like features, that correlate with metastatic 
dissemination and resistance to therapies. The altered expression of hypoxia-
induced protein carbonic anhydrase IX (CAIX) has been well established as a 
driver of cancer progression, stemness, and metastasis. To this aim, we exploited 
the possibility to target it to reduce TNBC aggressive behavior thus preventing its 
metastatic potential.

First, to explore whether CAIX levels could be associated with TNBC, we analyzed 
its expression in a public data-set of 198 TNBC samples as well as in MDA-MB-231 
and BT-549 TNBC cell lines. All experiments were performed by growing the cells in 
normoxic (21% O2) and hypoxic conditions (1% O2) and silencing CAIX expression 
using a specific siRNA. Cell migration and invasion assays were carried out using 
Boyden chamber uncoated and coated with matrigel, respectively. TNBC cell 
capability to form vascular-like tubular networks and mammospheres with stemness 
features were analyzed growing cells on Matrigel and Vitrogel-RGD, respectively. 
Furthermore, the expression of HIF-1a, CAIX, E-cadherin, N-cadherin, vimentin and 
β-catenin were analyzed by western blotting. In addition, a novel molecule targeting 
CAIX (RC44) was used in each experiment to analyze its ability to block protein 
activity thus hampering TNBC metastatic potential.

TNBC cells grown in hypoxia showed an increase of HIF-1a and CAIX levels as well 
as a strong enhancement of their ability to migrate, invade the extracellular matrix, 
form vascular channels and mammospheres. All these events were prevented when 
CAIX expression was inhibited by specific siRNA or its activity blocked by a novel 
drug. Furthermore, EMT program was hampered after CAIX inhibition. In conclusion, 
our findings suggest that targeting CAIX using the novel molecule RC44, it is 
possible to hinder some malignant features correlated with metastatic phenotype of 
TNBC.
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