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Background 

Multiple reasons can explain the lack of clinical efficacy of chemotherapy. Among these, the 
intrinsic or acquired multidrug resistance (MDR) phenotype of tumor cells remain the major 
obstacles of successful pharmacological treatment of cancer.  

Objectives and methodologies 

To circumvent this problem we developed several strategies which include: i) isolation of 
human monoclonal antibodies to tumour-associated antigen using an innovative 
biotechnological approach; ii) genetic construction and expression of immuno-competent fusion 
protein to deliver enzymatic activities to tumor tissues to convert relatively non-toxic prodrugs 
into more active chemotherapeutic agents; iii) identification of new chemical compounds 
capable to revert the MDR phenotype of tumor cells thus rendering drug resistant cancer de 
novo susceptible to chemotherapy; iv) development and pre-clinical assay of novel anti tumor 
compounds with a high therapeutic index and evading the drug efflux mechanisms of the 
MDR1-P-glycoprotein (MDR1-Pgp) and the multidrug resistance-associated protein 1 (MRP1) 
which are often regarded as the prototypes of the cell-based mechanisms of MDR and failure of 
chemotherapy.  

Results and Discusion 

By using a phage displayed approach, we isolated human monoclonal antibodies in single 
chain fragments (scFv) format specifically recognizing the CEACAM1 isoform of CEA cell 
surface family of antigens selectively expressed on different type of malignancies including 
metastatic melanoma, colon and lung carcinoma (Mallano et al., 2008). 

These anti CEACAM1 scFvs, have been genetic engineered and expressed as a fusion 
protein with cytosine deaminase from yeast (yCD) an enzyme capable to convert the inert 
prodrug 5-fluorocytosine (5-FC) into the potent cytotoxic compound 5-fluorouracile (5-FU) an 
agent largely used for the treatment of solid tumors. The yCD/5-FC/5-FU-based antibody 
dependent enzyme prodrug therapy (ADEPT) is one of the most studied strategies aiming to 
improve the therapeutic ratio (benefit versus toxic side-effects) of cancer chemotherapy and 
may be applied to overcome the MDR phenotype of tumors. In fact, 5-FU it is not recognized 
and pumped off from MDR tumor cells. A convincing demonstration that this strategy can be 
developed for clinical use requires knowledge of specific parameters which may include the in 
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vivo monitoring of the scFv:yCD complex. For this reason we have also generated by phage 
display approach a human monoclonal antibody which is able to detect yCD in animal model 
without interfering with its enzymatic function (Zamboni et al., 2008). 

In parallel with the development of innovative tumor immunotherapy, we have also focussed 
our attention on the identification of chemical compounds capable to modulate the MDR 
phenotype (Filomeni et al., 2008) and making drug unresponsive tumors de novo susceptible to 
chemotherapy. To this regard, we demonstrated that quinolonyl diketo acid (DKA) derivatives 
active on the HIV-1 Integrase Inhibitors (IINs) which are characterized by very low cytotoxicity 
act as genuine MDR1Pgp substrates. In particlular, these IINs chemosensitize MDR cells to a 
large array of anticancer drugs and may be used in combination with vinblastine, doxorubicin 
and vincristine for the treatment of MDR tumors. The new glutathione S-transferase inhibitor 6-
(7-nitro-2,1,3-benzoxadiazol-4-ylthio)hexanol (NBDHEX) have been recently found very 
efficient inhibitors of glutathione S-transferase (GST) P1-1, an enzyme which displays 
antiapoptotic activity and is also involved in the cellular resistance to anticancer drugs (Colone 
et al., 2008). In the present study, we demostrated that NBDHEX is cytotoxic not only towards 
parental drug sensitive tumor cells but promotes a caspase-dependent apoptosis that is unusual 
in the P-glycoprotein and MRP1 overexpressing cells. Given the low toxicity of NBDHEX in 
vivo, this compound may represent an attractive basis for the selective treatment of MDR 
tumors. 
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