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Lung cancer causes one third of death from cancer worldwide. In clinical, surgery, radiation therapy, chemotherapy, and 
targeted therapy are commonly used for the treatment of the malignancy. However, the success of these agents is limited 

due to the emerging of drug resistance. Thereby, there is an urgent need to discover novel agents with improved efficacy and 
safety profiles for the treatment of lung cancers. We have recently synthesized a series of indolizino[6,7-b]indoles, which 
were designed as a hybrid molecule containing biologically active β-carboline (topoisomerase I and II inhibitory moiety) and 
bis(hydroxymethyl)pyrrole (DNA cross-linking moiety) for antitumor studies. Of these derivatives, we found that BO-1978 
exhibited potent therapeutic efficacy against various non-small-cell lung carcinoma (NSCLC) cells both in vitro and in the 
tumor xenograft or orthotopic models. Remarkably, we found that the combination treatment of BO-1978 with gefitinib has 
enhanced efficacy against EGFR-mutated NSCLC and was superior to that of gefitinib or cisplatin alone in tumor bearing 
mice. Moreover, this hybrid molecule displayed topoisomerases I and II inhibitory effects and induced DNA interstrand cross-
linking. The studies on the toxicity/safety in mice revealed that this agent has low toxicity to the host; no major pathology or 
blood biochemistry changes. We also demonstrated that BO-1978 has good pharmacokinetic (PK) profile in animal. These 
finding indicated that BO-1978 can be selected as a candidate for preclinical study, IND application, and eventually for clinical 
trial for the treatment of NSCLC patient.
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