Design of a DNA damaging molecule “programmed” to release multiple high    affinity inhibitors of EGFR tyrosine kinase under hydrolytic conditions:

A novel antitumour drug combination strategy
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The altered protein expression and activity of receptor tyrosine kinases (TK) are implicated in the progression of various types of cancers. One such dysfunction is the  overexpression of the epidermal growth factor receptor (EGFR) that correlates with aggressive tumor progression and poor prognosis. Recently, we developed a novel strategy that seeks to combine DNA damaging properties and EGFR TK inhibitory activities into single molecules termed “combi-molecules” designed to kill EGFR-expressing tumour cells (Matheson et. al., J. Pharm. Exp. Ther, 296, 832-840, 2001 Brahimi et al., ibid, 2002, in press). In order to enhance the EGFR inhibitory potency and stability of these compounds, we designed a novel strategy termed  “cascade release” (CR) that seeks to mask the combi-molecule into a stable carrier “programmed” to release the antitumour species by hydrolytic cleavage. Since these molecules henceforth referred to as “cascade release molecules” (CRM) are also designed to retain EGFR affinity on their own, this principle leads to a molecular system whereby three generations of inhibitors can arise from the hydrolysis of the parent CRM. To study this model, we recently designed and synthesized RB24 (IC50 competitive binding=130 nM), which was a masked form of RB14 (IC50=100 nM), a hydrolabile triazene capable of generating the combi-molecule ZR08 (IC50=44 nM). The latter was found to further degrade into RB10, another potent inhibitor of EGFR (IC50=40 nM).  Kinetic studies using UV spectrophotometry demonstrated that the parent CRM, RB24, was hydrolyzed with a t½ = 42 min. Western blot analysis demonstrated potent inhibition of EGFR autophosphorylation by the CRM in the carcinoma of the vulva cell line, A431 (IC50=2M). Studies on serum stimulated growth using a pair of isogenic cells [NIH3T3 and HER14 (engineered to overexpress EGFR)] showed that RB24 selectively induced approximately 5-fold stronger growth inhibitory activity in the EGFR-transfectant when compared with its parent NIH3T3, indicating significant EGFR selectivity. The results in toto suggest that RB24 is the first ever molecule capable of being an EGFR TK inhibitor (I), while being the parent of two other EGFR inhibitors (I2) and (I3), the latter being the precursor of a stable inhibitor (I4) + a DNA damaging fragment.  Further studies are ongoing in our laboratory to determine the effects of the CR system on the sustainability 

and reversibility of EGFR TK inhibition.

