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Supplementary Methods 

 

Influence of Rab1b on DrrA:PtdIns(4)P affinity 

All measurements were carried out at 25°C in a buffer that contained 20 mM HEPES pH 8.0, 

50 mM NaCl and 2 mM DTT. Kinetic measurements were performed with a stopped-flow appa-

ratus (Applied Photophysics). For BODIPY-PtdIns(4)P displacement from a complex with 

DrrA340-647 or Rab1b:DrrA340-647 (200 nM) or using di-C4-PtdIns(4)P, time-dependent changes in 

fluorescence polarization were monitored with a 570-nm cutoff filter in the stopped-flow ma-

chine, excited at 546 nm. The influence of Rab1b-binding was investigated in the presence of 

10 µM Rab1b:GDP/ 50µM GDP or 10 µM Rab1b:GDP / 50 µM GTP, respectively. These condi-

tions were carefully chosen to ensure effective ternary complex formation between Rab1b, nuc-

leotide and DrrA based on published constants for the affinities between these molecules 

(Schoebel et al, 2009). 

 

Melting point analysis using circular dichroism 

The proteins were diluted to a final concentration of 2 μM into buffer (5 mM potassium phos-

phate pH 7.5) and circular dichroism was recorded at 222 nm wavelength on a J-815 Spectropola-

rimeter (Jasco UK). The stability of the native and the mutant proteins were compared by record-

ing denaturation curves between 20°C and 95°C. The data were converted into mean residue el-

lipticity (Myers et al, 1997) and analyzed using Origin 7.0. 
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Supplementary Figures 

Supplementary Figure 1 

 
Supplementary Figure 1: The spacing of sulfate ions in the DrrA P4M crystal structure corres-

ponds to the distance of the phosphates of PtdIns(4)P. (A) The presumable PtdIns(4)P binding 

pocket of the P4M is shown in cartoon representation with interacting amino acids and the sulfate 

ions drawn as sticks. (dashes: polar interactions). One possible conformation of the PtdIns(4)P 

head group is shown as semitransparent sticks to demonstrate that the spacing of the two sulfate 

ions corresponds very well with the distance of the phosphates in inositol 1,4 diphosphate 

(PtdIns(4)P head group). (For clarity, only secondary structure elements involved in binding 

pocket formation are shown). (B) and (C) Surface representation of the binding pocket shown in 

(A) colored by the electrostatic surface potential (surface potential from -10 kBT to 10 kBT). The 

positions of the sulfate ions (B) and the presumable position of the PtdIns(4)P head group (inosi-

tol 1,4 diphosphate: Ins(1,4)P2) are shown as sticks. 
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Supplementary Figure 2 

 
Supplementary Figure 2: Intramolecular interactions between the P4M- and GEF-domains of 

DrrA. Cartoon representation of the DrrA GEF-P4M crystal structure in two different views ro-

tated by 90° (GEF: purple, P4M: green). The interacting region is shown and demonstrates the 

polar interactions between the GEF- and P4M-domains. (dotted lines: polar interactions, sticks: 

selected interacting amino acids, red sphere: water molecule involved in polar interactions of the 

interface). Secondary structure elements not involved in the interface formation are not shown for 

clarity. 
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Supplementary Fig 3 

 
Supplementary Figure 3: Structural comparisons of different phospholipid binding proteins. (A) 

A structural superimposition of our structure (purple) and the DrrA317-647 structure (Zhu et al, 

2010) is shown. The superimposition was performed with the P4M domains only. The root-mean-

square deviation (RMSD) of the Cα-trace of the P4M domains is 0.64 Å, while the RMSD of the 

total molecule is 1.0 Å. Thus, despite crystallization under different conditions and in different 

space groups, the structures are highly similar. Therefore, the relative orientation of the two do-

mains towards each other is likely to be also stable in solution or on the membrane. (B) Structural 

comparison of the DrrA P4M and the ENTH domain of Epsin. The figures shows the cartoon 

representations of the ENTH domain of Epsin (Ford et al, 2002) (right panel) and the DrrA P4M 

(left panel). This demonstrates that the two domains have no structural similarity aside from the 

all α-helical fold. However, the amphiphatic helix α0 of the ENTH domain which is implicated in 

membrane binding has a similar position in relation to the inositolphosphatidyl phosphate head 

group as the amphiphatic αPI5-helix in the DrrA P4M to the sulfates found in the presumable lipid 

binding pocket. This strengthens the notion that the αPI5-helix could be involved in membrane 

binding of the DrrA P4M. (The inositolphosphatidyl phosphate head group of the ENTH domain 

is depicted by the Ins(1,4,5)P3 found in the crystal structure (Ford et al, 2002). The orientation of 

the ENTH domain is shown similarly to (Lemmon, 2008).) 
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Supplementary Fig 4 

 
Supplementary Figure 4: Rab1b has no significant influence on the dissociation rate of the com-

plex between DrrA340-647 and BODIPY-PtdIns(4)P. The time-resolved dissociation of BODIPY-

PtdIns(4)P from DrrA340-647 in the presence of Rab1b, Rab1b:GDP or Rab1:GTP was monitored 

to analyze the influence of Rab1-DrrA interaction on the DrrA:PtdIns(4)P-complex affinity using 

stopped-flow. BODIPY-PtdIns(4)P (200 nM) was displaced from DrrA340-647 (200 nM) by shoot-

ing against unlabeled PtdIns(4)P (2 µM) (black curve). The experiment was repeated in the pres-

ence of 10 µM Rab1:GDP/50 µM GDP (green curve) or 10 µM Rab1:GDP/50 µM GTP (blue 

curve) or with the 200 nM nucleotide-free Rab1b:DrrA340-647-complex (red curve). The rate of 

displacement of BODIPY-PtdIns(4)P from DrrA340-647 is unchanged in all experiments. Hence, 

Rab1b, Rab1b:GDP, and Rab1b:GTP do not significantly influence the binding between DrrA 

and PtdIns(4)P.  
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Supplementary Figure 5 

 
Supplementary Figure 5: Melting point analysis of DrrA340-647 and DrrA340-647 K568A. The ther-

mal denaturation of 2 µM DrrA340-647 (black curve) or DrrA340-647 K568A (red curve) was moni-

tored by changes in circular dichroism. No significant changes between the melting point of 

DrrA340-647 and DrrA340-647 K568A are observable, indicating that the mutation K568A does not 

impair protein stability. 
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