The dynamics of CSCs and CTCs in a chimera subject: the solid organ transplant recipient who develops a neoplastic lesion

Background and rationale

Tumor spread is responsible of the prognostic worsening and the poor outcome in the most cases. The traditional pathomechanistic model considers all metastatic cells both detected and under suspicion as the result of spreading from the bulky tumor. Inside the tumor mass several cells populations become responsible of the local growth, lymphatic spread, perineural invasion and distant metastasis following dissemination through blood stream and long distance seeding.

According to this model, the cellular phenomena that tumor spread is based on are epithelial-to-mesenchimal transition (EMT) and its counterpart, mesenchimal-to-epithelial transition (MET), necessary for the "landing" tissue seeding.

These migrating cells can be detected into the blood and are called circulating tumor cells (CTCs). Their detection and dosing demonstrated a prognostic value in some cases, breast tumor for example. Among CTCs stemness traits can be detected in some cases. Stem like cells could be part of EMT-MET process, although more likely play an additional role in disseminating of the disease.

We hypotheses that in some cases the first bulky lesions may origin from a seeding process of CTCs born elsewhere. If such pathogenesis could be reliable regarding aggressive tumor with basic high metastatic potential for which the bulky derives from an undetected first lesion, it is more difficult to imagine this option for disease from less aggressive to properly benign. Supporting our hypothesis, there are some case series concerning tumor growth on transplanted organs which recipient origin is confirmed.

Objectives

The aims of this project are to test the parental origin of all both benign and malign tumors diagnosed in transplanted patients outside the graft and on the graft; to detect CTCs and CSCs in transplanted patients diagnosed with oncological diseases and, if detected, these cells will be tested concerning their parental origins.To this end we will define the prognostic value of detecting CTCs and CSCs and their best markers on the basis of a systematic review of literature and meta analysis.

Methods

We will perform a systematic review of literature on the topics concerning CSCs and CTCs in order to select the most recent markers of CTCs, EMT and stemness, with meta analysis concerning the prognostic value of their detection and title compared with conventional staging.

We will carry out a retrospective study on a cohort of transplanted patients in order to

• populate a computerized database that will collect all transplanted patients who developed tumors; • perform an histopathological re-examination of available surgical specimens with microscopic examination, stemness markers detection, EMT (epithelial mesenchymal transition) markers detection and microsatellite analysis.

We will carry out a prospective study on patients that underwent solid organ transplantation which develop both benign and malign tumors. On these patients we will check:

• the parental origin of tumoral cells: donor vs recipient.

• the presence of CTCs.

• the presence of CSCs • the genetic origin of CTCs: donor vs recipient.

• origin of CSCs: donor vs recipient.

Expected results

According to our hypothesis, CSCs play a pivotal role for the development of a tumor.

We expect to detect stemness markers both into the tumors' specimens and among CTCs. 

Resources

In order to complete this project we have to access transplanted patients records of our institution and of external transplant centres. We require the cooperation of pathology lab for histopathological re-examination and laser microdissection of the specimens; chemical lab for flow cytometry analysis with antibody markers of CTCs, EMT and stemness; genetic lab for microsatellite genotyping; informatic lab for database realization and statistical analysis.

Scientific importance e dissemination of results

A better understanding of pathomechanisms of tumorigenesis is fundamental for prognostic categorization of different neoplastic diseases.

In addition, the evidence of populations of cells with capability of tumour seeding is of worth for neoplastic risk assessment before solid organ transplantation. In fact, detecting CTCs may be very helpful for fast diagnosis of occult or diagnosed neoplasm, which contraindicate the transplantation.

Took together the results of this project might shed new light on the dynamics of CSCs which could be the bases for sustaining the implementation of 3D organoid systems that recapitulate biological diversity of human tumours and are amenable to pharmacological assays for the development of new and promising targeted therapy.