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Supplement 

Supplementary Figure S1. Domain structures of GspE and cytoplasmic domain of GspL and homologs 

 

Domain bar diagrams of GspE and cyto-GspL homologs. For domains that are homologous in structure 

to GspE, the percentage sequence identity is given compared to Vv GspE. (A) GspE and homologous 

ATPases with electron microscopy reconstructions or crystal structures. Vv GspE: Vibrio vulnificus GspE. 

Vc GspE: Vibrio cholerae GspE. Tt PilF: Thermus thermophilus assembly ATPase PilF. Pa PilT: 

Pseudomonas aeruginosa retraction ATPase PilT. Aa PilT: Aquifex aeolicus retraction ATPase PilT. Af 

GspE2: one of three related ATPases in Archaeoglobus fulgidus; Sa FlaI: Sulfolobus acidocaldarius FlaI. 

(B) cyto-GspL and homologs with known crystal structures. The white bar in T4aPS Tt PilM indicates sub-

domain 2B that is missing in T2SS cyto-GspL. Vv cyto-GspL: Vibrio vulnificus cytoplasmic domain of GspL. 

Vc cyto-GspL: Vibrio cholerae cytoplasmic domain of GspL. Tt PilM: Thermus thermophilus PilM. EPEC 

cyto-BfpC: enteropathogenic Escherichia coli cytoplasmic domain of BfpC.  
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Supplementary Figure S2. Family sequence alignment of GspE 

 

Representative aligned sequences from a broad family of T2SS GspE. Shown are Vibrio vulnificus, Vibrio cholerae, Vibrio parahaemolyticus, enterotoxigenic 

Escherichia coli, enterohaemorrhagic Escherichia coli, Klebsiella pneumonia, Erwinia chrysanthemi, Pectobacterium carotovorum, Aeromonas hydrophila, 

Pseudomonas aeruginosa GspE homologs. The secondary structure elements of Vibrio vulnificus GspE are annotated at the top with N1E in blue, N2E in pink and 

CTE in red. The bar above the alignment indicates key residues in the interactions of N1E•cytoL (blue), cytoL•CTE (green), CTE•N2E’ (purple), and AMPPNP•CTE 

(red). Walker A and Walker B motifs are shown in black boxes. 
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Supplementary Figure S3. Family sequence alignment of the cytoplasmic domain of GspL 

 
Aligned T2SS cyto-GspL sequences from representative species. Shown are Vibrio vulnificus, Vibrio 
cholerae, Vibrio parahaemolyticus, enterotoxigenic Escherichia coli, enterohaemorrhagic Escherichia 
coli, Klebsiella pneumonia, Erwinia chrysanthemi, Pectobacterium carotovorum, Aeromonas hydrophila, 
Pseudomonas aeruginosa cyto-GspL homologs. The secondary structure elements of Vibrio vulnificus 
cyto-GspL are annotated at the top, with subdomain I in black, II in blue and III in yellow. The bar above 
the alignment indicates key residues in the interactions of β-interface (brown), α-interface (orange), 
AMPPNP•CTE (red star), cytoL•CTE (green) and N1E•cytoL (blue). Black arrows indicate complete or 
highly conserved residues in the α-interface.   
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Supplementary Figure S4. The asymmetric unit of V. vulnificus GspE•cyto-GspL crystal 

 

Three GspE•cyto-GspL complexes in the asymmetric unit. N1E of GspE in shades of blue, N2E-CTE of 

GspE in shades of red, and cyto-GspL in shades of green. Each grey ellipsoid indicates one GspE•cyto-

GspL complex. Dashed-blue line indicates possible connections of N1E and N2E, with distances ranging 

from 33 to 41 Å. Primers denote complexes in neighboring asymmetric units (that are not shown). 
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Supplementary Figure S5. Electron density of nucleotide in the V. vulnificus GspE•cyto-GspL structure  

 

A (2Fobs-Fcalc) difference electron density at the 1.5 sigma level. Proteins are shown in ribbon with 

CTE in red, N1E in blue, cyto-GspL in green. AMPPNP is shown in sticks with carbon in yellow, nitrogen in 

blue, oxygen in red, phosphorous in orange. Mg is shown in cyan sphere. The phases were calculated 

without including nucleotide coordinates.  
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Supplementary Figure S6. Sequence alignment of T2SS cyto-GspL homologs 

 

Representative aligned sequences from T2SS cyto-GspL and T4aPS PilM subdomains I and II. Shown 

are sequences of T2SS cyto-GspL from Vibrio vulnificus, Vibrio cholerae and Pseudomonas aeruginosa, 

and T4aPS PilM from Vibrio cholerae, Pseudomonas aeruginosa and Thermus thermophilus. The 

secondary structure elements of Vibrio vulnificus cyto-GspL and Thermus thermophilus PilM are 

annotated at the top and bottom, respectively, with subdomain I in black and subdomain II in blue. The 

α-interface residues are highlighted in green (bottom).  

 

 

 

 

 

 

 

 

 

 


	Supplementary Figure S2
	Vvul E cytoL complex supp - REV - final.pdf

