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September 9-11, 2019 
Clare College, Cambridge, UK 
 
 
Monday 9th September 
 

11.00 – 13.00 Registration 
 

12.00 – 13.00 Lunch 
 
13.00 – 13.01 Welcome address by Gerry Melino 
 
 
Session I:  
 Chair: Michael Karin 
 

13.01 – 13.30 Metabolic Stress in the Initiation and Progression of Liver Cancer 
  Michael Karin, La Jolla, CA, USA       

13.30 – 14.00 Mitochondrial Division and Cancer: Causes, Consequences, and Coincidence 
  Jerry Chipuk, New York, NY, USA 
 

14.00 – 14.30 Mitochondria, mtDNA release and immunogenic cell death 
    Stephen Tait, Glasgow, UK 

 
14.30   Coffee Break 
 
Session II:  
 Chair: Ying Wang 
 

15.00 – 15.30 RNA binding proteins in lymphocyte development and activation 
  Martin Turner, Cambridge, UK    

15.30 – 16.00 The resurrection of an ion channel in neutrophils 
  Hans-Uwe Simon, Bern, Switzerland 

 

16.00 – 16.30 Immune Properties of Mesenchymal Stromal/Stem Cells 
  Yufang Shi, Shanghai, China 

  
16.30 – 18.00 Poster Exhibition 
 
18.00   Welcome Reception in the Scholar Garden 

 
 
 
 
 
 
 
 



Tuesday 10th September 
 
Session III: 

Chair: Vishva Dixit 
 

09.00 – 09.30 Targeting subcellular trafficking behavior for the design of therapeutic antibodies 
  Sally Ward, Southampton, UK 

 

09.30 – 10.00 Introducing IndivuType, a pan-cancer multi-omics platform 
  Jonathan Woodsmith, Hamburg, Germany 
 

10.00 – 10.20 NPI-0052 and g-radiation induce a synergistic apoptotic effect in the most aggressive    
medulloblastoma subgroup 

  Maria Victoria Niklison-Chirou, London, UK 
 

10.20   Coffee Break 
 

Session IV: 
Chair: Anne Willis 

 

10.50 – 11.20 Beyond Neurotransmission: Acetylcholine in Immunity and Inflammation 
  Tak W Mak, Toronto, Canada    

11.20 – 11.40 4EBP1 is a protective factor under glucose deprived conditions 
  Gabriel Leprivier, Düsseldorf, Germany 
 

11.40 – 12.00 Targeting the mitochondria in glucose starved tumor cells 
  Barak Rotblat, Beer-Sheva, Israel 

 
12.00   Lunch 
 
Session V:  
 Chair: Pascal Meier 
 

14.30 – 15.00 Unexpected Cross talk between Major Death Pathways 
  Vishva Dixit, San Francisco, CA, USA 

 

15.00 – 15.30 Necroptosis in infection and cancer 
  Andrew Oberst, Seattle, USA 

 

15.30 – 15.50 The BCL-2 family member BOK is a positive regulator of uridine metabolism 
  Thomas Kaufmann, Bern, Switzerland 

 

15.50 – 16.20 Comparative analysis of immunogenic cell death (ICD) by apoptosis, necroptosis and 
ferroptosis 

  Peter Vandenabeele, Gent, Belgium 
 
16.20    Coffee Break 
 
Session VI:  
 Chair: Carol Prives 
 

16.40 – 17.10 Ubiquitin-mediated regulation of cell death and inflammation 
  Pascal Meier, London, UK 

 

17.10 – 17.30 OTULIN deficiency in hepatocytes causes metabolic dysregulation, inflammation, 
cirrhosis, and cancer 

  Rune Damgaard, Cambridge, UK 
 

17.30 – 17.50 The Gut Microbiota in Chronic Non-Communicable Diseases 
  Valentina Rovella, Rome, Italy 
 



Keynote Lecture: CDD Tschopp Prize 2019   
Chair: Tak Wah Mak 
 

17.50 – 18.30 Piecing Together an Apoptotic Pathway from an Endogenous Stimulus to Apoptosis 
Execution 
Xiadong Wang, Beijing, China 

  
19.00   Gala Dinner in the Clare College Great Hall 
   A Toast for Carol Prives and Xiaodong Wang 

 
 

Wednesday 11th September 
 

 
Keynote Lecture: CDD Award 2019   

Chair: Ivano Amelio 
 

09.00 – 09.40 New Insights into the p53-Mdm2-MdmX Network 
  Carol Prives, New York, USA 

 
Session VII: 
 Chair: Ana Janic 
 

09.40 – 10.10 A whole-genome sequencing cohort-based approach to primary immunodeficiency: a 
route to understanding cancer predisposition? 

  Ken Smith, Cambridge, UK 
 

10.10 – 10.40 PI3Kδ is a driver of B cell cancer and is also a target for cancer immunotherapy 
  Klaus Okkenhaug, Cambridge, UK 

 

10.40 – 11.10 Switching macrophage: a novel therapeutic strategy for autoimmune diseases  
  Ying Wang, Shanghai, China 

  
11.10   Coffee Break 
 
Session VIII: 
 Chair: Mauro Piacentini 
 

11.40 – 12.00 Activation of Oncogenic Super-Enhancers is Coupled with DNA Repair by RAD51 
  Rami Aqeilan, Jerusalem, Israel    

12.20 – 12.40 Unrevealing the critical mediators of p53-dependent tumor suppression 
  Ana Janic, Barcelona, Spain 

 
Closing Keynote Lecture 
12.40 – 13.10 Harnessing Evolution to make Medicines  

  Nobel Laureate 2018 Prof. G. Winter, Cambridge, UK  
   

 
 

13.10 – 13.15  Concluding Remarks by Boris Zhivotovsky 
... The Sad Moment of the Departure... 
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Metabolic Stress in the Initiation and Progression of Liver Cancer 
Michael Karin 

 
UCSD School of Medicine, Laboratory of Gene Regulation and Signal Transduction, Departments of 
Pharmacology and Pathology. La Jolla, CA, USA 
 

Hepatocellular carcinoma (HCC), the most common primary liver cancer, is a leading cause of 
cancer related deaths. In China, most HCC is due to hepatitis B virus (HBV), but in the US at least half 
of the HCC cases are virus free. That proportion is expected to become even higher, given the recent 
introduction of anti-HCV drugs, making non-alcoholic steatohepatitis (NASH), a common metabolic 
disorder triggered by hyper-nutrition and excessive consumption of fructose sweetened drinks, the 
most common HCC etiology in the Western world. Although the pathogenesis of NASH is poorly 
understood, it was suggested that hepatocyte-intrinsic ER stress plays a major role in disease onset 
and progression. 

To critically evaluate the role of ER stress in NASH pathogenesis, we fed MUP-uPA transgenic mice, 
which express high amounts of the secreted protein urokinase from the liver-specific major urinary 
protein promoter, high fat (HFD) or high fructose (HFrD) diets. Both diets led to sustained upregulation 
of ER stress, extensive hepatic steatosis, liver damage, inflammation, and fibrosis, but only HFD caused 
peripheral obesity. Within three months of either HFD or HFrD initiation, the MUP-uPA liver exhibits 
classical signs of NASH and within eight months the mice develop numerous HCC nodules, whose 
transcriptomic profile is identical to that of human HCC. Exome sequencing confirmed the presence 
of numerous and non-recurrent driver and passenger mutations whose mutational signature is similar 
to the one seen in human HCC. 

Mechanistic studies revealed that NASH development in either HFD or HFrD fed MUP-uPA mice 
depends on ER stress and TNF receptor 1 (TNFR1) signaling. Looking for mediators that act 
downstream to these triggers, we identified Caspase-2, a non-apoptotic caspase whose mRNA 
expression is induced on TNFR1 engagement and whose translation depends on activation of the ER 
stress effector IRE1. Importantly, Caspase-2 expression is elevated not only in MUP-uPA mice, but also 
in human NASH patients compared to normal individuals or individuals with early fatty liver disease 
(simple steatosis). Genetic ablation of Caspase-2 or administration of a Caspase-2 inhibitor completely 
prevents the development of NASH in HFD- or HFrD-administered MUP-uPA mice. Caspase-2 ablation 
or inhibition also prevents the development of simple fatty liver. Mechanistically, activated Caspase-
2 enters the ER lumen through an unknown process where it cleaves site 1 protease (S1P), the key 
protease needed for activation of the lipogenic transcription factor, SREBP1 and SREBP2. Caspase-2 
mediated cleavage results in premature activation of S1P, which leads to dysregulated SREBP 
activation and upregulation of de novo lipogenesis (DNL) and cholesterol biosynthesis. 

Investigating how HFD leads to hepatic steatosis, we found that the DNL pathway through which 
fructose is converted to fat is not constitutively active as formerly expected. Furthermore, short-term 
HFD feeding does not cause fatty liver. The conversion of fructose to fat in hepatocytes requires 
intestinal barrier disruption and increased influx of microbial products., such as endotoxin, to the liver. 
Gut sterilization or barrier enhancement completely prevent HFD-induced NASH and HCC.  

Another important process that takes place in the liver during NASH development is the 
accumulation of IgA-expressing plasmablasts and plasma cells collectively referred to as 
immunosuppressive plasmocytes (ISP). ISP are generated from naive B cells in response to TGFβ, the 
major fibrogenic cytokine, and IL-21, which is produced by circulating follicular helper cells (Tfh) that 
populate the chronically inflamed liver. By virtue of IL-10 and PD-L1 expressed on their surface, ISP 
render liver resident CD8+ T-cells that recognize early malignant lesions non-functional. By doing so, 
ISP promote formation of large HCC nodules that are no longer subjected to immunosurveillance. That 
situation can be reversed by treatment with anti-PD-L1 or anti-PD-1 drugs that lead to reinvigoration 
of HCC-specific CD8+ T-cells and regression of established HCC. 
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Mitochondrial Division and Cancer: Causes, Consequences, and Coincidence 
Jerry Edward Chipuk 
  
Department of Oncological Sciences, Icahn School of Medicine at Mount Sinai, One Gustave L. Levy Place, New 
York, New York, USA 
 

Mitochondrial division is essential for mitosis and metazoan development, but a 
mechanistic role in cancer biology remains unknown. Here, we examine the direct effects of 
oncogenic RASG12V mediated cellular transformation on the mitochondrial dynamics 
machinery and observe a positive selection for dynamin related protein 1 (DRP1), a protein 
required for mitochondrial network division. Loss of DRP1 prevents RASG12V-induced 
mitochondrial dysfunction, and renders cells resistant to transformation. Conversely, in 
human tumor cell lines with activating MAPK mutations, inhibition of these signals leads to 
robust mitochondrial network reprogramming initiated by DRP1 loss resulting in 
mitochondrial hyper-fusion and increased mitochondrial metabolism. These phenotypes are 
mechanistically linked by ERK1/2 phosphorylation of DRP1 serine 616; 
DRP1S616 phosphorylation is sufficient to phenocopy transformation-induced mitochondrial 
dysfunction, and DRP1S616 phosphorylation status dichotomizes BRAFWtfrom 
BRAFV600E positive lesions and informs which patients should be monitored more frequently 
for melanomagenesis. At present, we are investigating the implications of chronic 
mitochondrial division in oncogene-induced senescence, the mitochondrial unfolded protein 
response, and the immunobiology of melanoma in situ. 
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Mitochondria, mtDNA release and immunogenic cell death 
Joel R Riley, Evangelos Giampazolias, Cat Cloix and Stephen WG Tait 
  
Cancer Research UK Beatson Institute, Switchback Road, Glasgow, UK 
  

Mitochondrial apoptosis, a major type of regulated cell death, is considered immunologically silent. 
The key initiating event in apoptosis, mitochondrial outer membrane permeabilisation (MOMP), 
releases proteins that activate caspase proteases rapidly killing the cell. Nevertheless, even in the 
absence of caspase activity, MOMP causes caspase-independent cell death (CICD) and is thus 
considered a point of no return. We have recently found that under caspase inhibited conditions, 
MOMP drives immunogenic cell death. From this, we find that that killing cancer under caspase 
inhibited conditions leads to tumour regression, dependent on anti-tumour immunity. Underpinning 
this immunogenicity, MOMP leads to NF-kB and cGAS-STING signaling in the dying cell. Activation of 
the cGAS-STING DNA-sensing pathway requires mitochondrial DNA (mtDNA), raising the question of 
how mtDNA can access cytosolic cGAS. I will discuss our recent data addressing this key question. 
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RNA binding proteins in lymphocyte development and activation 
Martin Turner 
 
Babraham Institute, Cambridge, UK 
  

RNA binding proteins (RBPs) play essential roles in the development and function of the immune 
system.  They interact dynamically with RNA to control its biogenesis and turnover by transcription-
dependent and -independent mechanisms. In this talk I will discuss the molecular mechanisms by 
which the ZFP36 family of RBPs regulate lymphocyte development, homeostasis and activation. By 
transcriptome-wide identification of their targets using iCLIP and integration of this data with 
measurements of RNA turnover and ribosome profiling their molecular mechanisms of action are 
becoming apparent.  They are nodes for integration of transcriptional and signalling networks and are 
intimately linked to anabolic metabolism and cell cycle progression. In addition, the ZFP36 family are 
essential components of regulatory feedback mechanisms that maintain immune tolerance and limit 
inflammation.  
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The resurrection of an ion channel in neutrophils 
Hans-Uwe Simon  
 
University of Bern, Switzerland 
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Immune Properties of Mesenchymal Stromal/Stem Cells 
Yufang Shi 
 

Mesenchymal stromal/stem cells (MSCs) are of great interests for their ability to regulate 
regeneration and inflammation processes and are being investigated as potential therapeutic tools for 
tissue repair and various autoimmune and inflammatory diseases. MSCs are capable of orchestrating 
innate and adaptive immune responses locally and systematically. The mechanisms by which MSCs 
exert their effects are multifactorial, but in general they are thought to respond to inflammation and 
changes of the tissue microenvironment and release various immune regulatory factors, metabolites, 
growth factors, chemokines and exosomes to modulate inflammation and tissue regeneration 
processes. It is believed that better understanding of the immune properties of MSCs will lead to novel 
strategies for unmet needs in the treatment of degenerative and inflammatory diseases  
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Targeting subcellular trafficking behavior for the design of therapeutic antibodies 
E. Sally Ward 
 
University of Southampton, UK 
Texas A&M Health Science Center, USA 
 

The central role of FcRn in regulating IgG persistence and transport provides opportunities for 
targeting this receptor in multiple different diagnostic and therapeutic situations. The engineering of 
IgGs with higher affinity for FcRn can be used to produce antibodies with longer in vivo half-lives due 
to increased recycling within cells, but only if the pH dependence of the IgG-FcRn interaction is 
retained. Conversely, engineered IgGs with higher affinity for FcRn at both acidic and near neutral pH 
act as potent inhibitors of FcRn and drive wild type IgG into lysosomes. Consequently, such antibodies 
(‘Abdegs’, for antibodies that enhance IgG degradation) can lower the levels of endogenous IgG, 
providing a pathway for the treatment of antibody-mediated autoimmunity. We have also generated 
engineered Fc-antigen fusions that selectively deliver antigen-specific antibodies into lysosomes 
(called ‘Seldegs’, for selective degradation).  

To produce improved antibody-drug conjugates (ADCs) for cancer therapy, we have engineered 
tumor-specific antibodies with altered endosomal trafficking behavior. Following conjugation to 
cytotoxic drugs to form ADCs, these antibodies are more effective in delivering their toxic payload to 
target cells, resulting in a potential strategy to circumvent the dose-limiting toxicities that frequently 
reduce the therapeutic efficacy of current ADCs. 
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Introducing IndivuType, a pan-cancer multi-omics platform 
Jonathan Woodsmith 
 
Indivumed, Hamburg, Germany 
 

Cancer is a highly heterogeneous disease, both intra- and inter-individually consisting of complex 
phenotypes and systems biology. Although genomic data has contributed greatly towards the 
identification of cancer-specific mutations and the progress of precision medicine, genomic alterations 
are only one of several important biological drivers of cancer. Furthermore, single-layer omics 
represent only a small piece of the cancer biology puzzle and provide only partial clues to connecting 
genotype and phenotype. A more integrated approach is required to be able to define the 
relationship between molecular signatures and the phenotypic manifestation of cancer hallmarks. 
Here we present IndivuType, a knowledge and discovery platform that combines genomic, 
transcriptomics, microRNA and proteomic datasets generated through our high-quality cancer 
biospecimens. IndivuType analytical workflows handle complex multi-omics data to generate insights 
for precision oncology treatment. Here, we present a cohort of colorectal-cancer (CRC) patients, 
highlighting known and novel molecular drivers. Furthermore, through integrating distinct omic types 
in CRC, we can generate insight into the molecular pathology of the disease and can drive precision 
medicine approaches. 
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NPI-0052 and gamma-radiation induce a synergistic apoptotic effect in the most aggressive 
medulloblastoma subgroup 
M V Niklison Chirou 
 
Queen Mary University of London, UK 
 

Medulloblastoma (MB) is the most common malignant paediatric brain tumour. The standard 
treatment for MB is surgical resection of the tumour, radiation and chemotherapy. This therapy is 
associated with high morbidity and adverse side effects. Hence, more targeted and less toxic therapies 
are vitally needed to improve the quality of life of survivors. Interestingly, the proteasome plays a vital 
role in the pathogenesis of different tumours, therefore proteasome inhibition can be used as a new 
strategy for treating MB. NPI-0052 is a proteasome inhibitor that can penetrate the blood-brain barrier 
with a good safety profile, making it an appealing treatment for brain tumors. 
In the present study, we performed an in silico gene expression analysis to evaluate the proteasome 
subunits expression in medulloblastoma. To evaluate the anticancer activity of NPI-0052, we used a 
range of patient derived MB cells and cell lines. The synergistic cell death of NPI-0052 with gamma-
radiation was evaluated in tumour organoids derived from patient derived MB cells.  
We show that high expression of proteasome subunits is a poor prognostic factor for MB patients. 
Also, our preclinical work demonstrated that NPI-0052 can inhibit proteasome activity and activate 
apoptosis in MB cells. Moreover, we observe that NPI-0052 has a synergistic apoptotic effect with 
gamma-radiation. 
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Beyond Neurotransmission: Acetylcholine in Immunity and Inflammation 
Maureen A. Cox1†, Christian Bassi1, Mary E. Saunders1, Robert Nechanitzky1, Isabel Morgado-Palacin1, 
Chunxing Zheng1 and Tak W. Mak1,2,3,4* 
  
1 The Campbell Family Institute for Breast Cancer Research, Princess Margaret Cancer Centre, University Health 
Network, Toronto, ON, Canada. 
2 Ontario Institute for Cancer Research, Dept. of Medical Biophysics, University of Toronto, Toronto, ON, Canada 
3 Department of Immunology, University of Toronto, Toronto, ON, Canada 
4 Department of Pathology, University of Hong Kong, Hong Kong 
† Current affiliation: Oklahoma University Health Sciences Center, Department of Microbiology and Immunology, 
Oklahoma City, OK, USA 
  

Acetylcholine (ACh) is best known as a neurotransmitter and was the first such molecule identified. 
ACh signaling in the neuronal cholinergic system has long been known to regulate numerous biological 
processes. Within multicellular organisms, a non-neuronal cholinergic system that includes the 
immune system functions in parallel with the neuronal cholinergic system. Of late, we and our 
collaborators have discovered that immune cell types both respond to ACh signals and can directly 
produce ACh. Recent work from our lab has demonstrated that the capacity to produce ACh is an 
intrinsic property of T cells responding to viral infection, and that this ability to produce ACh is 
dependent upon IL-21 signaling to the T cells. Furthermore, during infection this immune-derived ACh 
is necessary for the T cells to migrate into infected tissues. We will discuss the various sources of ACh 
that are relevant during immune responses and describe how ACh acts on immune cells to influence 
their functions. 
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4EBP1 is a protective factor under glucose deprived conditions 
K Völtzke2; T Levy1; L Hauffe2; R Marciano1; A Borkhardt2; G Reifenberger2; B Rotblat1; G Leprivier2  
 
1 Ben Gurion University, Israel 
2 University Hospital Düsseldorf, Germany 
 

Tumors develop within hostile microenvironments, characterized by low levels of oxygen and 
nutrients. Nutrient-deprived conditions can adversely favor the emergence of more highly aggressive 
tumor clones. It is thus critical to define the mechanisms of tumor adaptation to nutrient deprivation, 
as it promises to uncover novel therapeutic targets. In order to adapt to nutrient stress, tumor cells 
will exploit endogenous pathways mediating the physiological response to low nutrients, such as the 
mTOR pathway. We found that the mTOR substrates 4EBP1/2 protect normal and tumor cells 
specifically under glucose deprivation. Our data indicate that 4EBP1/2 protective function is 
dependent on the control of mRNA translation initiation, through the binding to eIF4E. This allows the 
maintenance of the redox balance under such nutrient stress. Strikingly, we uncovered by using a 
model organism that the function of 4EBP1/2 is conserved in the evolution. In addition, we uncovered 
that 4EBP1 has clinical relevance in cancer as its mRNA is overexpressed in multiple tumor types as 
compared to normal tissues. In particular, we found that 4EBP1 expression is a factor of poor prognosis 
in brain cancers. In support to that, we report that 4EBP1 is required for the growth of glioblastoma 
tumor xenografts in vivo. Our works reveal that the mTOR substrate 4EBP1 is a basic protective factor 
under glucose deprivation, which is hijacked by tumor cells to adapt the microenvironmental 
conditions. 
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Targeting the mitochondria in glucose starved tumor cells 
B Rotblat 
 
Ben-Gurion University of the Negev, Israel 
 

Tumor cells utilize glucose to fuel their anabolic needs, including rapid proliferation. However, due 
to defective vasculature and increased glucose uptake, tumor cells must overcome glucose 
deprivation. Accordingly, tumor cells depend on cellular pathways promoting survival under such 
conditions. Targeting these survival mechanisms can thus serve as a new therapeutic strategy in 
oncology. As such, we sought to identify small-molecule inhibitors which sensitize tumor cells to 
glucose starvation by high-throughput drug screening in vitro. The identified compounds were found 
to be enriched for mitochondrial poisons. Two of these compounds were further tested and found to 
synergize with VEGF inhibitors in vivo. These findings unravel a therapeutic strategy in cancer where 
mitochondrial inhibitors are predicted to synergize with metabolic stress inducing compounds. 
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Unexpected Cross talk between Major Death Pathways 
Vishva Dixit 
 
Genentech, CA, USA 
 

 The kinase mediated necroptotic pathway (RIPK1/RIPK3/MLKL) is held in check by caspase-8, a 
cysteine protease and a central mediator of apoptosis. Current thinking posits that when the apoptotic 
pathway, and caspase-8 in particular, is inhibited, for example by pathogen encoded virulence factors, 
the host responds by unleashing necroptosis. Indeed this relationship exists in development as 
embryonic lethality observed in caspase-8 KO mice is rescued by deletion of RIPK3 or MLKL. To confirm 
that the brake exerted by caspase-8 on the necroptotic pathway is dependent on its catalytic activity 
we generated a catalytic-dead caspase-8 knock in mouse. As expected, embryonic lethality was 
observed ~ E11 as for the caspase-8 knock-out. Unexpectedly, however, suppressing necroptosis by 
deleting RIPK3 or MLKL lead to only a partial rescue with catalytic-dead knock in mice dying in the 
perinatal period. I will discuss this remarkable phenotype and our elucidation of the cause of perinatal 
death. It was due to a profound rewiring of death pathways:  catalytic-dead caspase-8 assembled a 
unique signaling platform that triggered precipitous activation of the pro-inflammatory caspase-1 
dependent inflammasome axis. The importance of this cross-talk was underscored by the genetics: 
deleting caspase-1 rescued the mice. 
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Necroptosis in infection and cancer 
Andrew Oberst 
 
Deparment of Immunology, University of Washington, Seattle, WA, USA 
 

“Necroptosis” is a form of programmed cell death that resembled the un-programmed process of 
necrosis. Necroptosis is defined by activation of the RIP kinases, and involves disruption of the cell 
membrane, cellular swelling, and lytic cell death. Necroptosis can be triggered by viral infection, and 
is thought to contribute to viral immunity through the elimination of infected cells and the initiation 
of antiviral inflammatory and adaptive immune responses. We have recently defined additional, cell 
death-independent functions of this pathway in the control of inflammation and metabolism during 
viral infection. We have also created systems that allow for direct activation of necroptosis in tumor 
cells, and approach that leads to beneficial anti-tumor immune responses. 
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The BCL-2 family member BOK is a positive regulator of uridine metabolism 
T Kaufmann 

 
Institute of Pharmacology, University of Bern, Switzerland 
 

BCL-2 family proteins are essential regulators of the mitochondrial (intrinsic) apoptotic pathway. 
BOK, a multi-domain BCL-2 family protein, is generally believed to exert functions similar to BAK and 
BAX in inducing mitochondrial outer membrane permeabilisation during apoptosis. Given its potential 
to induce apoptosis and its relatively frequent genomic deletion across human cancers, BOK may be 
acting as a tumour suppressor. Using a yeast two-hybrid system with mouse BOK as bait, we have 
identified uridine monophosphate synthetase (UMPS), a key enzyme involved in uridine biosynthesis, 
as a novel BOK-interacting protein. Co-immunoprecipitation and immunofluorescence experiments 
showed that this interaction is dependent on the BH3 domain of BOK. Our data indicate that BOK 
positively regulates the enzymatic activity of UMPS, which has direct implications for cell proliferation 
and chemo-sensitivity. We report that genetic deletion of Bok results in chemo-resistance to 5-
fluorouracil (5-FU) in different cell lines and in mice. Of note, colorectal cancer cells and primary 
tissues that acquire resistance to 5-FU were found to downregulate BOK expression, and re-expression 
of BOK restores sensitivity. Furthermore, we provide evidence for a role for BOK in nucleotide 
metabolism and cell cycle regulation. Our results imply that BOK may be useful as a biomarker for 5-
FU resistance and point towards the potential to develop BOK mimetic compounds for sensitising 5-
FU-resistant cancers. 
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Comparative analysis of immunogenic cell death (ICD) by apoptosis, necroptosis and ferroptosis 
Peter Vandenabeele 
 

Unit of Molecular Signaling and Cell Death, VIB Center for Inflammation Research, Ghent, Belgium  
Department of Biomedical Molecular Biology, Cancer Research Institute Ghent (CRIG), Ghent University, Ghent, 
Belgium�Technologiepark 71, Gent 
 

Immunogenic cell death (ICD) is the combined result of adjuvanticity caused by the release of 
cytokines, chemokines and damage-associated molecular patterns (DAMPs) as well as antigenicity of 
dying tumor cells, which induce an anti-tumor immune response. Most stable cancer cell lines that are 
used for ICD studies express virally derived peptides that are recognized by the immune system as 
tumor-associated antigens (TAAs). Yet the impact of different cell death modalities on the response 
towards endogenous TAA remains largely understudied. Using a colon carcinoma cell line, CT26, 
transduced with different Tet-On inducible cell death systems, we found that both in the case of 
necroptosis, as of apoptosis, the in vivo immunogenicity of dead CT26 cells was independent of NF-κB 
activity. Interestingly, we found that the endogenous AH1 retroviral TAA expression in the CT26 cell 
line accounted entirely for the immunogenicity of apoptotic cancer cells. However, necroptotic AH1KO 
CT26 cells elicited no anti-AH1 immunity, as expected, but still revealed an anti-tumor immune 
response specific for a mixture of CD8- and CD4-specific neo-epitopes. Our results demonstrate that 
necroptotic, but not apoptotic, colon carcinoma cells are immunogenic even in the absence of the 
otherwise immunodominant AH1 tumor antigen expression. This underlines the larger potency of 
necroptosis as compared to apoptosis in the same cellular context in eliciting a host response to neo-
epitopes and makes this cell death modality a strong candidate for anti-tumor immunotherapy. 
Ferroptosis is another necrotic form of cell death that depends on redox-active iron that mediates the 
formation of phospholipid peroxyl radicals through Fenton-type reactions and activation of 
lipoxygenases. Ferroptosis is proposed as a very effective way of killing drug-resistant cancer cells, 
even metastatic cells. We examined the immunogenic potential of ferroptosis in a tumor vaccination 
model and will report on the results obtained. 
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Ubiquitin-mediated regulation of cell death and inflammation 
Pascal Meier 
 
Breast Cancer Now Tony Robins Research Centre, The Institute of Cancer Research, London, UK 
 

Cell death and inflammation are ancient processes of fundamental biological importance for 
normal physiology and the defense of homeostasis. The recent observation that cell death regulatory 
components have dual roles in cell death and inflammation suggests that these proteins are activated, 
not primarily to kill, but to coordinate tissue repair and remodelling that replaces malfunctioning or 
damaged tissues, thus enhancing the resilience of epithelia to insult. This perspective unifies cell death 
components as positive regulators of tissue homeostasis. Despite clear evidence that TNF signals 
either cell survival or cell death, the mechanisms that switch between these distinct outcomes remain 
elusive. Here I will discuss how the ubiquitin signalling system regulates TNF-induced cell death, and 
how this can be harnessed to trigger immunogenic cell death of cancer cells. 
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OTULIN deficiency in hepatocytes causes metabolic dysregulation, inflammation, cirrhosis, and 
cancer 
R Damgaard1; A McKenzie1; D Komander2 
 
1 Medical Research Council Laboratory of Molecular Biology, UK 
2 The Walter and Eliza Hall Institute, Australia 
 

Methionine-1 (M1)-linked ubiquitin chains regulate NF-kB activation, cell death, and immune 
homeostasis. OTULIN is the only known deubiquitinase that specifically cleaves M1-linked Ub chains 
to restrict signalling, and OTULIN deficiency causes severe, TNF-dependent immune dysregulation and 
autoinflammation in humans and mice. The role of OTULIN in non-immune cells, however, remains 
elusive. Here we show that deletion of OTULIN in all murine tissues except bone marrow-derived cells 
leads to severe acute hepatitis and liver failure. Specific deletion of OTULIN in hepatocytes (Otulin-
hepKO) causes spontaneous liver disease with inflammation, cirrhosis, and tumour formation already 
at 8 weeks of age. Surprisingly, these liver derangements are independent of TNF-R1 signalling and 
co-deletion of the receptor does not protect from liver disease. Instead, we find an intriguing neonatal 
phenotype in which 3- and 9-day old pups exhibit pronounced hepatic steatosis. This correlates with 
increased activation of mTOR complex 1 (mTORC1) and dysmetabolism that persists until the age of 8 
weeks. mTOR signalling is a major driver of hepatocellular carcinoma development. Remarkably, 
treatment with the mTORC1 inhibitor rapamycin significantly reduces both tumour number and size 
in Otulin-hepKO mice. Together, our results identify OTULIN as a tumour suppressor and show that 
OTULIN and correct regulation of M1-linked Ub signalling is crucial for preventing spontaneous and 
severe liver disease. 
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The Gut Microbiota in Chronic Non-Communicable Diseases 
Noce A1, Marrone G1,2, Di Daniele F1, Ottaviani E1, Wilson Jones G1, Bernini R3, Romani A4, Rovella V1 
 
1UOC of Internal Medicine-Center of Hypertension and Nephrology Unit, Department of Systems Medicine, 
University of Rome, Rome, Italy 
2PhD School of Applied Medical-Surgical Sciences, University of Rome Tor Vergata, Rome, Italy 

3Department of Agriculture and Forest Sciences (DAFNE), University of Tuscia, Viterbo, Italy 
4PHYTOLAB-DISIA-Department of Informatics, Statistics and Applications G. Parenti, University of Florence, 
Florence, Italy and QuMAP-PIN-Piazza Giovanni Ciardi, Prato, Italy 

 
In recent years, mounting scientific evidence has emerged regarding the evaluation of the putative 

correlation between the gut microbiota composition and the presence of chronic non-communicable 
diseases (NCDs), such as diabetes mellitus, chronic kidney disease, and arterial hypertension. The aim 
of this narrative review is to examine the current literature with respect to the relationship between 
intestinal dysbiosis and the insurgence/progression of chronic NCDs, analyzing the physiopathological 
mechanisms that can induce microbiota modification in the course of these pathologies, and the 
possible effect induced by microbiota alteration upon disease onset. Therapy based on probiotics, 
prebiotics, synbiotics, postbiotics, and fecal microbiota transplant can represent a useful therapeutic 
tool, as has been highlighted on animal studies. To this moment, clinical studies that intended to 
demonstrate the beneficial effect induced by this kind of oral supplementation on the gut microbiota 
composition, and subsequent amelioration of signs and symptoms of chronic NCDs have been 
conducted on limited sample populations for a limited follow-up period. Therefore, to fully evaluate 
the therapeutic value of this kind of intervention, it would be ideal to design ample population; 
randomized clinical trials with a lengthy follow up period. 
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Piecing Together an Apoptotic Pathway from an Endogenous Stimulus to Apoptosis Execution 
Dianrong Li,1 Jie Chen,1 Youwei Ai,1 Xiaoqiong Gu,2 Li Li,2 Di Che,1 Zhaodi Jiang,1 Lin Li,1 She 
Chen,1 Huangwei Huang,1 Jiawen Wang,1 Tao Cai,1 Yang Cao,q Xiangbin Qi,q and Xiaodong Wang1 

 
1National Institute of Biological Sciences, 7 Science Park Road, Zhongguancun Life Science Park, Beijing, China 
2Department of Gynecology and Obstetrics, Guangzhou Institute of Pediatrics, Guangzhou Women and 
Children’s Medical Center, Guangzhou Medical University, Guangzhou 510623, Guangdong, China 
  
     The mitochondrial pathway of apoptosis is controlled by the ratio of anti- and pro-apoptotic 
members of the Bcl-2 family of proteins. The molecular events underlying how a given physiological 
stimulus changes this ratio to trigger apoptosis remains unclear. We report here that human 17-β-
estradiol (E2) and its related steroid hormones, at concentrations higher than the normal serum level 
but within the range present at the developing placenta, induce apoptosis by binding directly to 
phosphodiesterase 3A, which in turn recruits and stabilizes an otherwise fast-turnover protein 
Schlafen 12 (SLFN12). The elevated SLFN12 binds to ribosomes to exclude the recruitment of signal 
recognition particles (SRPs), thereby blocking the continuous protein translation occurring on the 
endoplasmic reticulum of E2-treated cells. These proteins include Bcl-2 and Mcl-1, whose ensuing 
decrease triggers apoptosis through the mitochondrial apoptosis pathway. Interestingly, although 
mitochondrial apoptosis pathway can be blocked by Bax and Bak double knockout or overexpression 
of either Bcl-2, Bcl-XL or Mcl-2, the cells treated with 17-β-estradiol still die in a non-apoptotic fashion. 
In contrast, cells lacking either phosphodiesterase 3A or Schlafen 12 are totally resistant to such a 
treatment. The SLFN12 protein and an apoptosis activation marker were co-localized in 
syncytiotrophoblast of human placentas, where levels of estrogen-related hormones are high, and 
dynamic cell turnover by apoptosis is critical for successful implantation and placenta 
development.  In this meeting, I will discuss the detailed molecular mechanism of this pathway and its 
potential implications in our understanding about apoptosis. 
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New Insights into the p53-Mdm2-MdmX Network 
Carol Prives, Lynn Biderman, Joshua Choe, Chen Katz, Alyssa Klein, David Tong, and Divya Venkatesh 
 
Department of Biological Sciences, Columbia University, NY, USA 
 

The p53 tumor suppressor protein is controlled by Mdm2 and its homologue MdmX. While Mdm2 
and MdmX are well known to function in cells to restrain p53, both also possess activities in cells 
lacking p53. We have studied both proteins in p53-dependent and -independent contexts. The 
tetramerization domain (TD) of the p53 protein facilitates its oligomerization, which is essential for 
efficient DNA binding, protein-protein interactions, and transactivation of downstream targets. 
Although the active conformation of tetrameric p53 has been extensively studied, dimeric p53 
resulting from mutations within the TD still remain poorly characterized. Furthermore, mutations 
within the p53 TD have been linked to Li-Fraumeni Syndrome (LFS), a hereditary condition that 
predisposes individuals to various cancer types. We recently reported that Mdm2 preferentially binds 
to and degrades dimeric p53 through the ubiquitin-independent 20S proteasome pathway (Katz et al., 
Genes Dev 2018). Expanding on this study, we have characterized a representative LFS dimeric mutant 
p53 (A347D) and have discovered that cells expressing this mutant p53 exhibit a dramatic glycolytic 
phenotype marked by extracellular metabolite secretion, enhanced ROS production and increased 
sensitivity to the DNA damage response (DDR) inducer etoposide. To study p53-independent activities 
of Mdm2 and MdmX we have generated several cancer cell lines from which p53 expression was 
abrogated using CRISPR/Cas9. Our data reveal that in some such cells that lack p53 protein, depletion 
of Mdm2 or its homologue MdmX or inhibition of the E3 ligase activity of the Mdm2/MdmX complex 
leads to cell cycle arrest or death. Interestingly, in some p53-lacking cells, if ferroptosis is initiated, 
Mdm2 and MdmX are required to promote this form of cell death that results from lipid peroxidation. 
Our results therefore reveal complex p53-dependent and -independent functions of Mdm2 and MdmX 
in cancer cells.   
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A whole-genome sequencing cohort-based approach to primary immunodeficiency: a route to 
understanding cancer predisposition? 
Ken Smith 
 
University of Cambridge, UK 
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PI3Kδ is a driver of B cell cancer and is also a target for cancer immunotherapy  
Klaus Okkenhaug 
 
Division of Immunology, Department of Pathology, University of Cambridge, UK 
 

Phosphoinositide 3-kinases are at the nexus of signalling pathways regulating growth, survival, 
migration and differentiation. Humans have eight distinct PI3K catalytic isoforms which are divided 
into three classes. Isoform-selective inhibitors against the class I PI3Ks, which include PI3Kα, PI3Kβ, 
PI3Kγ and PI3Kδ, have been developed which have minimal cross-reactivity with protein kinases. PI3Kα 
and PI3Kβ are expressed in all tissues, whereas PI3Kδ and PI3Kγ are mostly expressed by cells of the 
immune system. The first PI3K inhibitors to be approved for clinical use were the oral PI3Kδ-selective 
inhibitor Idelalisib, followed by Duvelisib and the injected PI3K inhibitor Copanlisib. All three of these 
are approved for the treatment of indolent non-Hodgkin’s Lymphoma (iNHL). Idelalisib is also 
approved for the treatment chronic lymphocytic leukaemia (CLL). Idelalisib. Duvelisib and Copanlisib 
are among a growing arsenal of so-called B cell receptor (BCR) pathway inhibitors, which also include 
Ibrutinib, a BTK inhibitor. Together, these inhibitors are having a transformative impact on the 
treatment of B cell malignancies. More recently, the PI3Kα inhibitor Alpelisib was approved for the 
treatment of hormone receptor positive breast cancers with activated PI3Kα mutations. 

We have found that PI3Kδ inhibition, in addition to target BCR signalling pathway, inhibits the 
function of regulatory T cells (Treg). This explains some of the adverse effects associated with the use 
of Idelalisib in the clinic, especially colitis which results from unrestrained T cell response to 
commensal bacteria in the colon. However, by inhibiting Treg, Idelalisib and other PI3Kδ inhibitors 
also have the potential to unleash CD8+ T cell immune responses against cancer. This effect does not 
depend on whether the cancer cells express PI3Kδ or not. We therefore propose that PI3Kδ inhibitors 
can be used more broadly as immunotherapeutic agents. Against our expectations, however, we do 
not observer synergy between PI3Kδ inhibition and established immunotherapeutic agents blocking 
PD1 or CTLA4 signalling. Rather, excellent synergy was observed when PI3Kδ inhibition was combined 
with CSF1-R inhibition. 

Patients with activating mutations in PI3Kδ develop a primary immunodeficiency called APDS. 
These patients are at increased risk of developing B cell lymphomas. We have generated a mouse 
model of this disease and show that the activating mutation in PI3Kδ causes B cell hyperplasia, and 
when combined with Bcl6 overexpression, lymphoma. The development of lymphoma is held in check 
by the adaptive immune system and progresses rapidly in the absence of T cells. This is hence an 
excellent model in which to consider the dual effect of PI3K inhibitors as targeted and immune 
therapies. 

I will present data highlighting the role of PI3Kδ as a direct target in B cell malignancies as well as 
a target for immunotherapy. 
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Switching macrophage: a novel therapeutic strategy for autoimmune diseases  
Ying Wang 
 
Shanghai Institute of Nutrition and Health, Chinese Academy of Sciences, Shanghai, China 
 

Macrophages are the most plastic and highly heterogeneous immune cells, with diverse functional 
capabilities to regulate development, tissue homeostasis, tissue repair and various immune 
responses. Although tissue macrophages show dramatic differences in their anatomical locations and 
responses to damages, their differentiation from monocytes are a cornerstone process for host 
defense to insults, and the key step to initiate the activation cascade of diverse inflammatory diseases. 
Many cytokines, metabolites and pathogen signals influence the functional phenotypes of 
macrophages. It has been shown that certain stimuli can also immunologically imprint macrophages 
with either tolerance or trained immunity. We found that insulin-like growth factor 2 (IGF-2) can train 
macrophages to become anti-inflammatory during their maturation from monocytes. These effects of 
IGF2 are exerted through preprogramming maturing macrophages to commit oxidative 
phosphorylation (OXPHOS), rather than directly acting on mature macrophages. IGF-2 training elicits 
a high activity of mitochondrial complex V and results in an elevated programmed death-ligand1 (PD-
L1) expression. PD-L1 neutralization can abolish the promotion of IGF2-preprogrammed macrophages 
on Treg induction and their therapeutic effects on EAE. Metabolomics and epigenomics analysis 
reveals that IGF-2-preprogrammed macrophages undergo both epigenetic and metabolic 
reprogramming, providing molecular underpinnings of innate immune memory of macrophages by 
IGF2. We thus discovered a novel strategy for developing monocytes into anti-inflammatory 
macrophages for inflammatory responses. 
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Activation of Oncogenic Super-Enhancers is Coupled with DNA Repair by RAD51 
Idit Hazan1, Jonathan Monin1, Britta A. M. Bouwman2, Nicola Crosetto2, Rami I. Aqeilan1 

 
1Lautenberg Center for Immunology and Cancer Research, Institute for Medical Research Israel-Canada, Hebrew 
University-Hadassah Medical School, Jerusalem, Israel 
2Science for Life Laboratory, Department of Medical Biochemistry and Biophysics, Karolinska Institutet, 
Stockholm, Sweden                
 

DNA double strand breaks (DSBs) are deleterious and tumorigenic but could also be essential for 
DNA-based processes. Yet, the landscape of physiological DSBs, their role and repair are still illusive. 
Here, we mapped DSBs at high resolution in cancer and normal cells and found a transcription-coupled 
repair mechanism at oncogenic super-enhancers. At these super-enhancers the transcription factor 
TEAD4, together with various transcription factors and co-factors, co-localizes with the repair factor 
RAD51 of the homologous recombination pathway. Depletion of TEAD4 or RAD51 increased DSBs at 
RAD51/TEAD4 common binding sites within super-enhancers and decreased expression of related 
genes, which are mostly oncogenes. Co-localization of RAD51 with transcription factors at super-
enhancers occurs in various cell types suggesting a broad phenomenon. Together, our findings 
uncover a novel coupling between transcription and repair mechanisms at oncogenic super-
enhancers, to control the hyper-transcription of multiple cancer drivers. 
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Unrevealing the critical mediators of p53-dependent tumor suppression 
A Janic1; L Valente2; L Milla2; A Kueh2; C J Vandenberg2; M Brennan2; R L Schenk2; L O’Connor2; T 
Papenfuss2; M Herold2; A Strasser2 
 
1 Pompeu Fabra University, Spain 
2 The Walter and Eliza Hall Institute, Australia 
 

The transcription factor p53 is lost or mutated in ~50% of human cancers but it remains unclear 
which of the diverse processes it regulates mediate tumour suppression. It has long been assumed 
that induction of apoptosis, cell cycle arrest and cell senescence are critical. This view was, however, 
overturned by observations that combined loss of p53-driven apoptosis, cell cycle arrest and cell 
senescence does not recapitulate the predisposition to spontaneous tumour development seen in 
p53-deficient mice. We used in vivo shRNA screens in haematopoietic stem/progenitor cells (HSPCs) 
to identify p53 target genes whose knock-down can promote leukaemia/lymphoma development. 
Those screens identified genes involved in DNA repair, cell proliferation and some with poorly defined 
functions. Knockdown of most validated hits promoted lymphoma/leukaemia development only when 
PUMA and p21 were also absent, but knockdown of Mlh1 caused lymphoma/leukaemia in a wild-type 
background. Remarkably, knockdown of several p53 target genes implicated in DNA repair, including 
Mlh1, Msh2, Polk, Rnf144b, Ddit4, FancC accelerated lymphomagenesis to a similar extent as 
knockdown of p53 itself. These findings demonstrate that extensive functional overlap of several p53-
regulated processes protects against cancer and that coordination of DNA repair appears to be the 
most important process by which p53 suppresses tumour development. 
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Harnessing Evolution to make Medicines 
Greg Winter  

MRC, Laboratory of Molecular Biology, Cambridge, UK
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P01. Serine synthesis through Serine Hydroxy-Methyl Transferases 1 and 2 (SHMT1 and SHMT2) 
controls keratinocytes proliferation in normal and in pathological conditions  
Cappello Angela1, Lena Anna Maria1, Melino Gerry1,2 and Candi Eleonora1,3 
 
1 Dept Experimental Medicine, University of Rome “Tor Vergata”, Rome, Italy 
2 MRC-Toxicology unit, University of Cambridge, UK 
3 IDI-IRCCS, Rome, Italy 
 

Serine Hydroxy-Methyl Transferase 1 and 2 (SHMT1 and SHMT2) are two pyridoxal-phosfate 
dependent enzymes involved in the reversible conversion of serine and tetrahydrofolate (THF) to 
glycine and 5,10-methylene THF. This reaction represents the major source of methyl group utilized 
for the novo nucleotide biosynthesis, DNA methylation, methionine and thymidylate synthesis. In the 
human genome there are two genes for these enzymes: SHMT1 encoding for the cytoplasmic enzyme 
and SHMT2, encoding for a mitochondrial enzyme and a second transcript (SHMT2�) located in the 
cytoplasm. Increase in SHMT2 activity, but not in SHMT1, is involved in different types of malignant 
cancers. To date, the contribution of SHMTs in the proliferation of normal epithelial cells, such us 
keratinocytes, and in some pathological skin conditions has not been investigated. SHMT1 and SHMT2 
expression levels decrease during calcium-induced keratinocyte differentiation in vitro. In the human 
skin SHMTs are mainly expressed in the basal layer, decreasing in the upper differentiated ones. These 
results suggest that SHMTs play an important role to sustain keratinocytes proliferation. Interestingly, 
meta-analysis showed that SHMT1 and SHMT2 could be also implicated in hyper-proliferative skin 
disorders. As a matter of fact, SHMT2 mRNA is up-regulated in patients affected by psoriasis, an hyper-
proliferating inflammatory disease. This observation was experimentally confirmed by real-time PCR 
performed on samples from psoriatic patients. Coherently, a mouse model of psoriasis treated with 
the SHMTs inhibitor, SHIN1, showed an improvement of some psoriatic hallmarks, including reduction 
of skin thickness and inflammatory infiltrate. These preliminary observations suggested that the 
modulation of the serine pathways might be relevant for the treatment of epidermal hyper-
proliferative disorders. 
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P02. BIK ubiquitination controls life-death fate of cellular stress responses and anti-tumor activity 
F Y Chen3; M Y Huang3; Y M Lin3; C H Ho3; H Y Chen2; M C Hung1; R H Chen3 
 

1 Center for Molecular Medicine and Graduate Institute of Cancer Biology, China Medical University, 
Taichung 404, Taiwan 
2 Graduate Institute of Cancer Biology and Drug Discovery, College of Medical Science and Technology, 
Taipei Medical University, Taipei 110, Taiwan 
3 Institute of Biological Chemistry, Academia Sinica, Taipei 115, Taiwan; Institute of Biochemical 
Sciences, College of Life Science, National Taiwan University, Taipei 100, Taiwan 
 

The BH3-only pro-apoptotic protein BIK is regulated by ubiquitin-proteasome system. However, 
the underlying mechanism of this regulation and its physiological functions remain elusive. Here, we 
identify a BIK ubiquitination/degradation mechanism mediated by ubiquitin ligase CRL5ASB11. Under ER 
stress, ASB11 is transcriptionally activated by XBP1, thereby stimulating BIK ubiquitination, interaction 
with p97, and proteolysis. Conversely, genotoxic agents act through p53 to downregulate IRE1a/XBP1 
axis, leading to BIK stabilization. These opposite regulations of ASB11-medaited BIK ubiquitination 
participate in part to the adaptive response to ER stress and apoptotic response to DNA damage. 
Blockage of this ubiquitination pathway by IRE1a inhibitors stabilizes BIK active mutant and increases 
its anti-tumor efficacy in triple negative breast cancers. Our study identifies a BIK ubiquitin ligase, 
uncovers the opposite regulations of this BIK ubiquitination by ER stress and DNA damage, and 
implicate an anti-cancer strategy by targeting BIK ubiquitination pathway in combined with 
administration of active BIK. 
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P03. Circulating microRNAs enriched in nanoscale extracellular vesicles are consistent with the 
growth of metastatic human melanoma to brain A New Poster Abstract 
L Guglielmi1; B Cardinali2; M Porru4; C Di Pietro2; V Palmieri5; M Papi5; F Scavizzi2; M Raspa2; C 
Leonetti4; A Felsani3; G Falcone2; I D'Agnano1 
 
1 CNR-Institute of Biomedical Technologies, Italy 
2 CNR-Institute of Cell Biology and Neurobiology, Italy 
3 Genomnia, Italy 
4 Regina Elena Cancer Institute, Italy 
5 Università Cattolica Sacro Cuore, Italy 
 

Identifying new biomarkers, which reliably reflect metastatic melanoma disease, remains a major 
challenge to integrate patients prognosis and improve diagnosis. The relative stability, accessibility 
and efficient detection in body fluids of extracellular miRNAs suggest their use as “liquid biopsy”-based 
biomarkers of tumour progression and response to therapy. In particular, miRNAs packed into tumour-
released nanoscale extracellular vesicles (nEVs) have been shown to contribute to metastatic spread, 
suggesting not only diagnostic/prognostic but also therapeutic target potential.   

In order to identify miRNAs to be used as biomarkers for metastatic melanoma, we analysed the 
expression profiles of circulating miRNAs in a preclinical model of intracranial human metastatic 
melanoma in nude mice. Extracellular miRNAs have been studied in the nEVs purified from the plasma 
of mice bearing metastatic melanoma to brain. The isolated nEVs have been characterized by FACS, 
for the presence of surface EV specific markers (e.g. CD81, CD9), by TEM for morphology and by DLS 
for size and nEV amount. By comparing expression profiles of free and nEV enriched circulating 
miRNAs we identified by NGS a selected group of miRNAs contained in the nEVs released in the mice 
blood by the human tumour cells injected in the brain and that could be related to the growth of 
human metastatic melanoma.  
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P04. Role of infiltrating mast cells in affecting the outcome of breast cancer carcinoma 
M T Majorini1; V Cancila2; A Rigoni1; L Botti1; E Fontanella1; E Jachetti1; C Chiodoni1; C Tripodo2; M P 
Colombo1; D Lecis1 
 
1 Fondazione IRCCS Istituto Nazionale dei Tumori, Italy 
2 Università di Palermo, Italy 
 

Cancer heterogeneity is caused by cell-autonomous properties and by the cross-talk of cancer cells 
with the tumor microenvironment (TME) which is made of stromal cells, extracellular matrix and 
immune cells. With our work, we focused on the role of infiltrating mast cells (MCs) in determining 
the outcome of breast cancer (BC) development.  
We compared mammary tumors of MMTV-PyMT transgenic mice with or without MCs (by 
backcrossing with Wsh mice) and found that the presence of MCs was associated with an earlier onset 
of primary tumors, a degradation of the myoepithelial layer at the first stages of mammary tumor 
development and an increase of dissemination to lungs. Nevertheless, the features of advanced 
tumors were affected too and Wsh mice developed tumors with poorly differentiated areas 
characterized by squamous basal features reminiscent of more aggressive tumors. Accordingly, in vitro 
experiments confirmed that MCs and CM collected by MC cultures reduce the levels of EGFR and cMet 
activation, two receptors 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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P05. HOMEOBOX TRANSCRIPTION FACTORS OTX1 AND OTX2 INVOLVEMENT IN RAT MYENTERIC 
PLEXUS PLASTICITY AFTER DNBS-INDUCED COLITIS 
Micheloni G1, Bosi A1, Bistoletti M1, Moro E2, Baj A1, Crema F2, Giaroni C1, Porta G1 
 

1Dept of Clinical Medicine, University of Insubria  
2Dept of Internal Medicine and Therapeutics, University of Pavia 

 
Introduction: inflammatory bowel diseases (IBD) are associated with profound alterations of 

intrinsic myenteric plexus circuitries, occurring also at intestinal sites distant from the injury. Such 
alterations may underpin development of disturbed motor function, which represents one of the main 
symptoms of these gut disorders. The mechanism/s underlying such derangement, however, have not 
been completely clarified yet. In this study we investigated the possible involvement of homeobox 
gene pathways, OTX1 and OTX2 in the rat distal colon and small intestine myenteric plexus, and of 
p53 gene family in distal colon myenteric plexus, of control animals and after 2,4-dinitrobenzene 
sulfonic acid (DNBS)-induced colitis. OTX1 and OTX2 are nuclear transcription factors participating to 
adaptation during inflammation and underlying tumor growth in both the CNS and in the periphery, 
including the enteric nervous system (ENS). 
Materials and Methods: experimental colitis was induced in male Sprague-Dawley rats (weight 250-
300g) by administration of a single dose (30 mg) of DNBS. Controls (CTR) were given ethanol 50% 
(vehicle). Animals were euthanized 6 days after the induction of colitis, when the intestinal 
inflammatory process is maximal. Distribution of OTX1 and OTX2 was immunohistochemically 
evaluated in longitudinal muscle myenteric plexus (LMMP) whole-mount preparations and in paraffin 
sections. OTX1 and OTX2, mRNAs and protein levels were evaluated by qRT-PCR and Western blotting. 
p53, Tap63, DNp63 and p73 mRNA levels were evaluated by qRT-PCR. All data are expressed as 
mean±SEM and statistical significance was calculated with one-way ANOVA with Tukey’s post hoc test. 
Results: in small intestine and colonic LMMPs, myeloperoxidase activity, TNFα, IL1β, IL6, VEGFα and 
HIF1α mRNA levels, evaluated as indicators of the inflammatory damage, significantly increased after 
DNBS treatment. DNBS-treatment induced profound morphological and histological alterations 
mainly in the distal colon, while the number of myenteric neurons was significantly reduced in both 
regions. The number of OTX1 immunopositive neurons/area was significantly higher both in small 
intestine (10.09±1.20% n=4) and colon (54.32±6.52% n=6) preparations obtained from DNBS-treated 
animals with respect to CTR (5.89±1.20%, n=4; 5.74±2.5%, n=6, respectively). OTX1 specific antibody 
prevalently labeled enteric glial cells, as evidenced by co-staining with the glial marker S100β. OTX1 
immunostaining was highly superimposable with the inducible nitric oxide synthase (iNOS) in both 
regions. The number of OTX2-immunopositive neurons/area was significantly higher both in small 
intestine (42.24±2.8% n=8) and colon (36.78±4.51% n=6) preparations obtained from DNBS-treated 
animals with respect to CTR (7.32±1.16%, n=8; 10.23±2.5%, n=6, respectively). OTX2 specific antibody 
labeled only myenteric neurons and was highly co-localized with neuronal nitric oxide synthase 
(nNOS). OTX1 and OTX2 mRNA and protein levels significantly increased both in small intestine and 
colonic preparations obtained from DNBS-treated animals. 
Analysis of p53 family genes showed a significantly increased expression in p53, Tap63 and p73 and 
no significant changes in DNp63 in the distal colon. 
Discussion and Conclusion: our data provide evidence that DNBS treatment in rats increases 
inflammatory markers not only in the site of inflammation, but also distally, in the small intestine. In 
addition, we demonstrate that inflammation alters OTX1 and OTX2 levels in the gut neuromuscular 
compartment, possibly contributing to derangement of myenteric ganglia. We cannot also exclude 
that modulation of OTX1 and OTX2 expression may rescue myenteric neurons thus contributing to 
ameliorate motor function alterations associated with inflammation. The p53 family has been recently 
associated with inflammation and tumor-associated inflammation and the overexpression of p53, 
Tap63 and p73 genes can be associated to inflammatory bowel disorders. In this regards, the role of 
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p53 gene family, their interactions and possible association with cancer susceptibility of IBD patients 
represent further areas to be studied in deeper details. 
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P06. Exploring the role of mitochondrial dynamics in tracheal stem cells. 
Masafumi Noguchi1, 2 and Luca Scorrano1, 2 

 
1Department of Biology, University of Padova, Italy 
2Venetian Institute of Molecular Medicine, Padova, Italy 
 

Various signaling pathways regulate somatic stem cells self-renewal and lineage commitment by 
impinging on a variety of biological signals, many of which are controlled by mitochondrial dynamics. 
Whether mitochondrial dynamics can regulate states of airway stem cells remains unclear. The 
dynamin-like GTPase optic atrophy 1 (OPA1) is a master regulator of mitochondrial fusion. To verify if 
OPA1 dependent mitochondrial regulation participates in the biology of tracheal stem cells (basal 
cells), we assessed the differentiation potential of OPA1 deleted basal cells by using a primary culture 
method of tracheal epithelial cells (mTEC). Our preliminary finding suggests that OPA1 plays a role in 
the differentiation of basal cells to multiciliated cells. p73 is a transcription factor that regulates 
multiciliogenesis in the trachea. We hypothesize that OPA1 regulates the differentiation of basal cells 
through p73. 
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P07. Targeting Inflammation in Breast cancer 
P Soriano1; M Orzáez1; M Vicent1 
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Inflammation is a well-established hallmark of cancer. Tumor development and progression not 
only depend on genetic alterations of tumor cells, but also on the inflammatory tumor 
microenvironment where tumor-associated macrophages play crucial roles in cancer progression and 
metastasis. The differentiation of macrophages in the tumor microenvirnment is controlled by the 
inflammasome, a macromolecular complex of the innate immune system that is responsible for the 
activation and secretion of the highly proinflammatory tumor development-associated interleukins, 
IL1-β, with demonstrated roles in tumor development. However, studies have also discovered that 
this role depends on tumor type. In breast cancer, the elimination of the inflammasome components 
and the associated reduction in proinflammatory cytokine release decrease tumor size and metastasis, 
and, therefore, may represent a target for patient treatment. Moreover, emerging data suggested 
that inflammation is a potent promoter of tumor metastasis. However, the use of direct 
inflammasome inhibitors in breast cancer models remains relatively unexplored. Now, we have 
identified a new inflammasome inhibitor, QM-378, that inhibits inflammasome assembly, thereby 
preventing release of proinflammatory cytokines. Herein, we employed QM-378 as a chemical tool to 
investigate the role of the inflammasome in different subtypes of breast cancer tumors. 
 

 


