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 ARHGAP4,



DOCK5, SYDE1, and IGDCC2/NOPE on the other hand resulted in different 

phenotypes for both cell lines. For example, DOCK5 was a hit for fan shape in 

LM2, and for spindly shape in MDA-MB-231 suggesting that it is regulating 

shape differently in both cell lines.  

 

Only one gene was a hit just for both MDA-MB-231 siGENOME and OTP 

screens: ARHGAP9, a hit for spindly and fan in both screens. Two genes were 

hits for shape only in MDA-MB-231 OTP screen: ARHGEF16, a positive hit for 

triangular shape; and TAGAP, a positive hit for spindly shape and negative hit 

for normal shape (Figure 3.12). For the MDA-MB-231 siGENOME screen only 

two genes were also hits for shape: FAM7A2 for spindly, and small round; and 

DEF6 for negative spindly (Figure 3.12).  
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We used hierarchical clustering to identify conserved versus non conserved 

interactions between RhoGEF/GAPs in LM2 versus MDA-MB-231, and how 

networks have rewired. For example, we found that ARHGEF4 and ARHGAP5 

clustered together both in MDA-MB-231 and in LM2 (Figure 3.16). Further their 

depletion resulted in the same phenotype, small round cells indicative of 

protrusion and initial adhesion defects in both screens, which was also revealed 

in our first analysis (Figure 3.11). This suggests that they are performing the same 

function in both cell lines, and that this pathway has not been rewired. Therefore, 

it is likely that ARHGEF4 and ARHGAP5 are interacting in a conserved manner 

across both cell lines. ARHGEF4 is a RAC-specific GEF which has been shown 

to regulate membrane ruffling and lamellipodia formation in gastric and 

colorectal cell lines respectively (Kawasaki et al., 2003; Qiao et al., 2017). 

Further, ARHGAP5, a RHOA GAP and a RacGAP has been shown oncogenic, 

with its depletion preventing migration and invasion in lung cancer, breast 

cancer, hepatocellular carcinoma, nasopharyngeal carcinoma, and colorectal 

cancer (Héraud et al., 2019).  In breast cancer it has also been shown to result 

in loss of adhesion as a result of overexpression (Chakravarty et al., 2003). 

ARHGAP5 has also been shown to promote cancer in colorectal cancer where 

its loss results in YAP nuclear translocation (Frank et al., 2018), and has been 
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Identified as a risk factor for hereditary colorectal cancer (Héraud et al., 2019; 

Horpaopan et al., 2015). While neither the role of ARHGEF4 or ARHGAP5 have 

been described in MDA-MB-231 or LM2, the fact that their depletion results in 

the same phenotype in two different cell lines, suggest they participate in a 

conserved pathway/complex.  
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Appendix 4 RhoGEF/GAP hits for LM2 and MDA-MB-231.  
Table 4.1: RhoGEF/GAP hits (at least 3/4 replicates) above 1.5 for LM2 OTP 
screen. Underlined hits in LM2 OTP and siGENOME only. In bold, hits in LM2 
OTP only. 

Spindly  Large round Triangular Fan Small round Normal 



Table 4.2: RhoGEF/GAP hits (at least 3/4 replicates) below 1.5 for LM2 OTP 
screen. 

Spindly  Large round Triangular Fan Small round Normal 



Spindly  Large round Triangular Fan Small round Normal 







Table 4.6: RhoGEF/GAP hits (at least 3/4 replicates) below 1.5 for MDA-MB-
231 OTP screen. 
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