
 

          PhD PROPOSAL 

 

MultiOmic and Spatial Analysis to identify key elements of the anti-tumor 
immune response in pancreatic cancer 

The incidence of pancreatic adenocarcinoma (PAAD) is rising in Western countries, and is predicted to become the second 
most common cause of cancer-related death by 2030. This cancer is difficult to treat, and is notoriously resistant to 
chemotherapy and targeted therapy. In addition, due to non-specific symptoms at presentation, most patients (75-80%) 
are diagnosed with inoperable disease and their 5-year survival rate is 5-10%. Immune checkpoint blockers (ICB) have 
revolutionized patient care in several cancer types by their ability to restore anti-tumor immunity. However, their clinical 
efficacy in PAAD is limited to rare patients with microsatellite instability (1% of cases). Due to its desmoplastic and hypoxic 
nature along with a scarce T cell infiltration, PAAD is thus considered as a cold tumor. Consequently, it is crucial to focus 
on gaining a deeper understanding of the cells that play a role in coordinating effector T-cell priming and understanding 
how antigen presenting cells (APCs) and T cells are silenced by the PAAD microenvironment.  
In this context, we conducted multi-parametric spectral immunofluorescence to image the tumor microenvironment (7 
color immunofluorescence) and visualize important immune cells such as Dendritic cell or T lymphocytes. We have stained 
a cohort of advanced pancreatic cancer patient (Cohort PATAKESS; n=90 patients) and the image processing will be carried 
out using a software called HALO AI. Thanks to the latter, each image is broken down using artificial intelligence in order to 
segment the entire tissue (tumor, stroma, empty region, artifact) and recognize the phenotype of each cell according to its 
markers. For each tumor, a matrix will be extracted, with for each cell of the tissue, the location data (x,y), the intensity of 
expression of the markers, and an associated phenotype.  
We thus propose here to analyze those spatial parameters in order to define immune and tumor parameters which will be 
correlated with the patient survival. In selected patient, we will  
To evaluate which process could be involved in ecosystems correlated to a good prognosis in PAAD patients, we have done 
a spatial transcriptomic analysis using the Xenium technology (10X) (n=4) with a panel of ~300 probes allowing the 
identification of cells, and the assessing of relevant pathways and processes that could be modulated in new cDC1 or others-
targeting strategies. Differences in architecture of good versus bad survivor patients, in particular the phenotypic 
architecture of the cancer and immune niches, will help formulate hypotheses on the ligands and receptors associated. To 
assign mRNAs to nuclei, DAPI images will be used to detect nuclei using 10x Genomics supplied neural network algorithm. 
For Neighborhood clustering with the help of the hierarchical clustering tree, we will decide on 8 to 10 clusters and 
identified cluster labels for each window using cutree. 
RNaseq data of the cohort will be also available to used innovative deconvolution approach that exploits both cell type and 
the estimated activity of transcription factors to predict survival in pancreatic tumors.  
The final aim will be to generate a multiomic predictor, including bulk transcriptomic and multi-immunofluorescence (multi-
IF) data, correlated to the survival of pancreatic cancer patients and more importantly to provide hypotheses on cell-to-cell 
interactions occurring in patients in order to propose new vaccines based on our knowledge of the dendritic cell landscape. 

 
Available data:  
-Cohort of pancreatic cancer patient with clinical annotations 
-Data matrices for the 7 color panel of images analyzed in whole tumor in N=90 patients  
-Available data set of Xenium SPATIAL transcriptomic of pancreatic cancer 
 
Preliminary analyses: Using matrices obtained with the Inform Algorithm, the tumor topology and the intensity of each 
marker can be visualized and analyzed using the R software. Using already developed algorithms, we analyze the location 
as well as the distance between the different tumor and immune phenotypes in the center of the tumor, at the invasion 
front and in the stroma.  
 
Analyses and methods envisaged:  
-Quantitative analyses: densities of different cell populations and proportions 

-Cellular interactions: distances and aggregates with statistical analyses (permutation) 
-Modelisation and Network: KNN (k-nearest neighbor) and Delaunay triangulation 
-Clinical data analyses: Survival curve, Kaplan-Meier 

Deliverables: Define a composite score integrating the best tumor and immune parameters to predict the 
response of patients to immunotherapy treatment.  

 
CONTACT: jenny.valladeau-guilemond@lyon.unicancer.fr ; Website :  https://www.crcl.fr/equipes-de-
recherche/epitopes-tumoraux-non-conventionnels-presentation-antigenique-et-ingenierie-des-cellules-t/ 


