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Glioblastoma (GBM) is the most aggressive form of brain cancer with an average survival time of 

12-18 months and only 5% of patients surviving past 5 years.1 Temozolomide (TMZ) is the 

standard-of-care chemotherapeutic for GBM, which extends survival by approximately two 

months. TMZ induces many O6-methylguanine base lesions in the DNA ultimately causing 

cytotoxicity. Specifically, the base lesions undergo cyclical processing by the DNA mismatch 

repair (MMR) pathway, eventually resulting in a double strand break in the progeny DNA and 

subsequent cell cycle arrest leading to apoptosis. Previous studies have shown that changes in gene 

expression within the MMR pathway can yield GBM cells exhibiting a strong TMZ resistance.2 

Although the role of these MMR genes has been widely studied, the cis-regulatory elements 

(CREs) of the genes associated with TMZ mechanism of action are not well understood.  

To investigate the involvement of CREs in MMR genes to TMZ resistance, we will apply clustered 

regularly interspaced short palindromic repeats (CRISPR) base-editing to multiple GBM cell lines. 

We will use the BE4max3 cytidine deaminase to model base pair transitions generated by TMZ. 

As an initial proof-of-concept, we will deliver single guide RNAs (sgRNAs) targeting coding 

regions of MMR genes that eliminate MMR activity. First, we will transduce BE4max CRISPR 

into multiple GBM cell lines using lentivirus. Then for each of these BE4max CRISPR GBM cell 

lines, we will transduce unique single guide RNAs (sgRNAs) that target genes in the MMR 

pathway and non-targeting controls using the CROP-seq system for pooled CRISPR screens at 

single-cell resolution.4,5 We will expose perturbed and control cells to TMZ and subject them to 

droplet based single-cell RNA-sequencing. This framework and the multiplexing ability to single-

cell genetic screens will be used in future studies to understand the role of CREs that regulate 

genes in the MMR pathway as a response to TMZ enabling the dissection of the molecular 

mechanisms promoting GBM reoccurrence. 
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