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Neoadjuvant chemotherapy is a standard therapeutic approach for several types of locally 

advanced and metastatic tumors. Molecular factors predictive of response to therapy are highly 
needed for exploiting the potential benefit of properative chemotherapy. Moreover, neoadjuvant 
chemotherapy represents an ideal clinical model for studying predictive factors since it allows to 
obtain pre-treatment tissue biopsies which can be analyzed and the results compared to clinical 
and pathological response. Protein kinases represent some of the most important drug targets in 
medicine today and their aberrant activation are involved in many disease processes including 
cancer development and progression. The post-translational phosphorylation events that drive 
cellular signaling and are the surrogate markers of kinase activity cannot be directly measured 
by gene microarrays. Using a new type of protein microarray named “reverse phase protein 
array” a multiplexed phosphorylation portrait of cellular signaling can be obtained. Using this 
technique, a functional map of the state of key pathways within tumor cells can be designed.  

The final goal of this project is to identify phosphoproteomic profiles associated with response 
to treatment in different types of solid tumors using “reverse phase protein array” technology.  

During this first part of the project the work has been developed in three main directions: i) 
establishment of a bio-bank facility for frozen tumor tissue collection and storage following 
specific standards of procedures; ii) tumor tissue collection; iii) reverse phase protein array 
technology standardization. 

We first focused on two clinical models which offer an ideal opportunity for predictive 
molecular factors identification: 

– Patients with colorectal cancer liver metastasis undergoing chemotherapy. 
Tissue biopsy from colorectal cancer liver metastasis is collected before chemotherapy by 
US/CT guided percutaneous thru-cut biopsy or by intraoperative biopsy at the time of 
surgery for the symptomatic primary tumor. In patients undergoing liver resection 
subsequent to chemotherapy metastatic tissue is also collected and stored at -80 °C. 
Clinical and pathological data are registered in a specific database. This prospective study 
is now ongoing and 25 cases have been already recruited. 

– Patients with locally advanced breast cancer undergoing neo-adjuvant chemotherapy. 
Tissue biopsy from breast cancer is collected before chemotherapy by US guided 
percutaneous thru-cut biopsy and stored at -80 °C. Clinical and pathological data are 
registered in a specific database. This prospective study is now ongoing and 30 cases 
have been already recruited. 
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Conclusions 

In this first part of the present project we have demonstrated the feasibility and safety of pre-
chemotherapy tumor tissue procurement. Moreover standard of procedures for tissue banking 
and multiplex phosphoproteomic analysis have been established. This setup will allow us to 
proceed in our goal of searching for predictive molecular factors and potential molecular targets 
in different types of solid tumors. 
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