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Slit2 inhibits CXCL12/CXCR4 signaling pathway: A novel strategy to inhibit small cell lung 
cancer metastasis

Salha Sassi
Ohio State University, USA

Objective of the Study: Slit2 is a large (about 180 KD) secretory protein and its N-terminal domain (Slit2-N) has been shown 
to possess biological activity. Slit2/Robo1 signaling has been shown to regulate neuronal migration. Slit2 is reported to inhibit 
breast tumor growth in vitro and in vivo. Slit2 has recently emerged as an important tumor suppressor gene in breast and 
other cancers and acts through Roundabout Homolog1 (Robo1) receptor. In the last decade, it has been shown that Slit and 
Robo expression are often altered in a wide variety of cancer types, identifying them as targets during cancer progression. 
Furthermore, genome-wide association studies also indicate that Slit2 downregulation by promoter hypermethylation is closely 
linked with poor prognosis in lung cancer. Not much is known about Slit2-mediated mechanisms that inhibit SCLC tumor 
growth and metastasis. The aim of the present study was to investigate the role of Slit2 in small cell lung cancer progression 
and metastasis.
Methodology: We generated an adenoviral particle overexpressing Slit2 (Ad-Slit2) and empty vector (Ad-Null) were used to 
study the effect on tumor growth and metastasis in a mouse model. We also investigated the role of recombinant Slit2 after 
we stimulated the SCLC cell lines with CXCL12 that mediated cell proliferation, cell migration, and cell motility in vitro by 
standard assays.
Results and Conclusions: Using xenograft mouse models, we report that the Adeno Slit2 treatment results had significantly 
decreased capacity for tumor formation and reduced tumor growth and interestingly, Adeno Slit2 inhibited metastasis in 
the most aggressive type of small cell lung cancer. Furthermore, we found CXCR4and Robo1 expression were high in SBC5;  
a highly metastatic SCLC cell line compared to SBC3 a low metastasizing and normal epithelial cell line, BEAS. In addition, 
we found soluble Slit2 treatment significantly reduced the number of tightly packed colonies in a colony formation assay using 
SBC5 cells, suggesting that Slit2 acts as a tumor suppressor in SCLC. Further, we found that Slit2 blocks CXCL12/CXCR4-
induced chemotaxis and chemoinvasion in SCLC in vitro. Furthermore, Slit2 inhibits tumor growth and metastasis by blocking 
CXCL12/CXCR4-mediated focal adhesions components especially PI3K-AKT, FAK, and PYK2. Collectively, use of Adeno-
Slit2 in the present study suggests therapeutic potential of Slit2 to treat advanced small cell lung cancer and could be used as 
adjuvant therapy.
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