
Abstract 
 

Inactivating SMARCA4 mutations have been shown to be the sole genetic 
driver event in small cell carcinoma of the ovary, hypercalcemic type 
(SCCOHT), a rare and aggressive cancer affecting mostly young women. 
SCCOHT is also characterize by concomitant loss of SMARCA4 and 
SMARCA2 where SMARCA2 is epigenic silenced. Dual loss of SMARCA4/2 
also define a subset of non-small cell lung cancers (NSCLCs) associated with 
very poor patient outcome. However, loss of SMARCA4/2 is not directly 
druggable and the precise mechanisms by which SMARCA4/2 loss drives 
tumorigenesis are not well understood. While conventional 
chemotherapies are rarely effective for treating SMARCA4/2-deficient 
cancers, rationalized and targeted treatment options are lacking for these 
aggressive diseases. 

 

We discovered that the loss of SMARCA4/2 represses the expression of the 
glucose transporter GLUT1, leading to reduced glucose uptake and 
glycolysis in SCCOHT and NSCLC cells. As a result, these cancer cells are 
highly dependent on oxidative phosphorylation (OXPHOS). To adapt to this 
change, SMARCA4/2-deficient cells rely on elevated glutamine import to 
fuel OXPHOS. This increased reliance makes SMARCA4/2-deficient cells and 
tumors highly sensitive to inhibitors that target OXPHOS or glutamine 
metabolism both in vitro and in vivo. Furthermore, using a functional 
genetic screening, we uncovered a synthetic lethal interaction between 
SMARCA4 loss and the mitochondrial isoleucyl-tRNA synthetase 2 (IARS2) 
inhibition. Mechanistically, we uncovered a non-conical function of IARS2 
independent of its catalytic activity in the maintenance of mitochondrial 
DNA (mtDNA) expression. Thus, inhibition of IARS2 but not other 
mitochondrial tRNA synthetases, suppresses both mitochondrial mRNA 
expression and translation resulting in marked decrease in expression of 
electron transport chain (ETC) complexes components. Consequently, 
IARS2 inhibition causes strong inhibition of OXPHOS and selectively induces 
death of SMARCA4-deficient cancer cells both in vitro and in vivo.  Overall, 
our findings reveal potential therapeutic strategies for 
SMARCA4/2-deficient cancers by exploiting their mitochondrial 
dependency. 
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