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Fig. S1 Nucleotide exchange activity of RhoGEFs. The DH-PH domain of p115, Asef and Tiam1 
catalyzes specifically the mantGDP exchange reaction of RhoA, Cdc42 and Rac1, respectively 
(conditions are decribed in Fig. 2; white bars: no GEF; black bars: GEF added).  



 2

 

 



 3

 
 
Fig. S2  Multiple sequence alignment of DH-PH-containing GEFs (A) and Rho GTPases (B). The 
DH-PH domains of Tiam1 (RacGEF), ITSN1 (Cdc42GEF) and the Rho specific GEFs p190, p115, 
LARG and PRG along with full length TC10, Cdc42, Rac1, RhoC, RhoB and RhoA are used to 
highlight and to discuss the specificity determining residues based on the crystal structures of RhoA in 
the complex with DH-PH of PRG (16)) (PDB ID 1XCG) and of LARG (17)) (PDB ID 1X86). All 
bold residues (X, X, X) are involved in the RhoA/DH-PH interaction. Black residues in bold with a 
grey background (X) are conserved and important in determining the specificity of the RhoA/DH-PH 
interaction. White residues in bold and black background (X) are variable and involved in assigning 
specificity. X and X are selected in Fig. 7 to discuss the biochemical data in this study. The conserved 
signatures of the Rho GTPases are highlighted: P loop, switch I, switch II, hypervariable region 
(HVR) and the prenylation site (CaaX). Conserved regions within the DH domain (CR1, CR2, CR3) 
and the N-terminal segments are shown. Black lines indicate the termini of p115 DH-PH that are 
truncated in DH-PHc and DH-PHcn of p115. The polypeptide backbone is shown as a dashed line and 
the secondary structure elements (alpha-helices and beta sheets) are illustrated based on the crystal 
structures of RhoA in the complex with the DH-PH of PRG (16)). An arrow ( ) indicate the C-
terminus of the DH and the N-terminus of the PH domains and blue arrows ( ) indicate the respective 
N-terminal and C-terminal ends of the proteins used in this study. Amino acids underlined in red in 
LARG may be responsible for the highly efficient exchange activity of LARG and PRG versus p115 
and p190. Amino acids underlined in black at the N-terminus of PRG DH domain has been shown to 
have inhibitory effects on the PRG exchange activity (37). 
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Fig. S3  Real-time monitoring of the RhoGEF interactions with the fluorescently labelled GDP-
bound RhoA (fRhoA). Kinetics of the association between fRhoA and the DH and DH-PH domains 
of LARG and p115, respectively, at the left panel clearly revealed differential binding properties of the 
two RhoGEFs. Observed rate constants (kobs) of the association curves obtained at increasing DH and 
DH-PH concentrations were calculated by single exponential fitting. The association rate constants 
(kon) of fRhoA·GDP-binding to the DH and DH-PH proteins were calculated from the linear regression 
of the kobs values plotted against the concentrations of the DH-PH (closed symbols) and the DH (open 
symbols) domains of LARG (triangle) and p115 (circles). The DH-PH (10 µM) dissociation from the 
fRhoA·GDP complex (middle and right panels) was measured in a displacement experiment in the 
presence of excess amounts of unlabelled, nucleotide-free RhoA (20 µM). The dissociation rate 
constant (koff) was determined by an exponential fit of the data. The dissociation constant (Kd) was 
calculated from the kinetic parameters of dissociation and association reactions by the equation: Kd = 
koff / kon. 


