Big Data driven drug molecular design of highly selective allosteric PROTAC for IDH1
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Introduction. Isocitrate dehydrogenase 1 (IDH1) is a key rate limiting enzyme in the tricarboxylic acid cycle, and its abnormal mutations have multiple effects on tumor occurrence, development, and invasion processes. Allosteric PROTAC can selectively induce the degradation of mutant IDH1, thereby comprehensively and sustainably degrading target protein. 

Aims. How to rationally design PROTAC by summarizing protein structure and applying theory to practice is an important challenge in the development of allosteric PROTAC. 
Methods. To address this issue, we first established allosteric benchmarking dataset ASBench v2.0, and proposed the theory of "reverse allosteric communication" using the above data. Subsequently, we used this theory combined with computational and experimental methods to screen and identify potential IDH1 allosteric warhead GSK321. On the other hand, we use benchmarking molecular docking methods to iteratively adjust the relevant characteristics of the linking groups through trial and error, design and synthesize the novel mutant IDH1 highly-selective degrader, IDH1i-PROTAC, through CuAAC reaction。
Results. We used ASbench v2.0 data to propose"bidirectional allosteric regulation" theory. Then we used this theory to develop the allosteric drug design method AlloReverse, and used this method to screen and identify potential linking sites for the IDH1 protein target ligand named GSK321 (Figure 1).
Discussion. PROTAC selectively inducing the degradation of mutant IDHI, it can inhibits the target protein more comprehensively, thoroughly and long-term. We plan to design and synthesize the first highly selective protein degrading agent of mutant IDH1, and hope to apply this type of degrading agent in glioma treatment to overcome the problem of poor selectivity of existing IDH1 allosteric inhibitors for IDH1 mutant tumors.
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