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Figure Legends 

Figure S1.  The bile-induced phospholipid changes occur in a variety of 

environments.  When grown in minimal media in the presence of bile, V. cholerae 

produces additional phosphate-containing lipids observed below and above lyso-PE.  

When grown with bile under microaerophilic conditions, E. coli slightly alters its 

phospholipid content (increase in CL, decrease in PG), whereas the response in V. 

cholerae is akin to aerobic conditions.  However, the phospholipid profile of V. cholerae 

grown anaerobically is devoid of PG regardless of the presence of bile, while changes in 

the other phospholipids resembles other conditions. 

 

Figure S2. The effects of bile on V. cholerae phospholipids occurs despite 

translational inhibition and chemical inhibition of fatty acid biosynthesis.  

Exposure of V. cholerae to bile after chloramphenicol-induced inhibition of protein 

synthesis still resulted in the altered phospholipid profile associated with bile.  Despite 

chemical inhibition of bacterial fatty acid biosynthesis with cerulenin, V. cholerae still 

undergoes changes in its phospholipid profile. 

 

Figure S3. The bile-induced phospholipid profile is not dependent upon the V. 

cholerae virulence cascade.   

A.  Deletion of toxR had no effect on the phospholipid profile of V. cholerae when 

exposed to bile.  

B.  Chemical inhibition of ToxT with the small molecule virstatin had no effect on the 

phospholipid profile of V. cholerae when exposed to bile. 
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Figure S4. Phospholipid profiles of E. coli (A) and V. cholerae (B) following 

exposure to the major individual components of bile.  E. coli exhibits essentially no 

alteration to its phospholipid profile when grown in LB containing individual major bile 

acids, lecithin or bilirubin.  In V. cholerae, chenodeoxycholic acid and deoxycholic acid 

induce an increase in cardiolipin and decrease in phosphatidylglycerol.  None of the 

individual components account for the stark migratory shift in cardiolipin or the increase 

in the unknown phospholipid species (denoted by ?).  Bile, 0.4%; CDCA, 

chenodeoxycholic acid; CA, cholic acid; DCA, deoxycholic acid; LCA, lithocholic acid; 

TCA, taurocholic acid; GCA, glycocholic acid; Lec, lecithin.  

 

Figure S5. Mass spectrometric analysis reveals identical spectra for PG (A) and 

PE (B) from E. coli grown in the presence or absence of bile. 

 

Figure S6. Mass spectrometric analysis of CL extracted from V. cholerae grown in 

the presence and absence of sediment. 

A.  Negative-ion ESI-MS of [M-2H]2- ions of V. cholerae CL isolated from cultures grown 

in the presence and absence of sediment.  Selected peaks (*) found only in the 

presence of bile were subsequently analyzed by MS/MS.  

B.  Negative-ion MS/MS analysis of the product-ion spectra of the [M-2H]2- ions at m/z 

706.50 and 713.47 detected only in the presence of bile.  The [M-H]- species contained 

monounsaturated fatty acids, including C17:1, C19:1 and C20:1. 
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Table S1. Bacterial strains used in this study 
 
  

Strain Description Source or Reference 
 

Escherichia coli 
 

  
 

   W3110 
 

Wild type K-12,  
F-,λ- 
 

E. coli Genetic Stock Center (Yale 
University)  
 

   ETEC 
 

Wild type 
 

ATCC  
 

   EHEC 
 

Wild type 
 

ATCC 
 

Salmonella typhimurium  
 
   BC155 LT2 
 

 
 
Wild type 
 

 
Brad T. Cookson (University  
of Washington) 
 

Vibrio cholerae 
 

 
 

 
 

   O395 
 

Classical biotype, 
Ogawa 
 

Shelley M. Payne (University  
of Texas at Austin) 
 

   O139 
 

Clinical isolate: 
19641/96 O139 
 

Shelley M. Payne (University  
of Texas at Austin) 
 
 

   E7946 
 

Clinical biotype:  
El Tor, O1 tox+ 
 

Karl E. Klose (University of Texas-San 
Antonio) 
 

   KKV366 
 

E7946 ΔtoxR 
 

Provenzano et al., 2000 
 

Vibrio alginolyticus Z096 
 

Clinical isolate 
 

ETSUa Clinical Microbiology Laboratory 
 

Vibrio fischeri ES114 
 

Wild type 
 

Boettcher and Ruby, 1990 
 

Vibrio parahaemolyticus 
 

Clinical isolate 
 

ETSUa Clinical Microbiology Laboratory 
 

Vibrio vulnificus CAP-D-08 
 

Clinical isolate 
 

ETSUa Clinical Microbiology Laboratory 
 

aETSU, East Tennessee State University 
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Table S2 
 

 
aThe data shown is the average of seven biological replicates shown in Fig. 2. 
bSimilar data was obtained for ETEC and EHEC. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 No Bilea 0.4% Bilea 

E. coli K-12 (W3110)b   

Cardiolipin 7.5 ± 1.2 7.8 ± 1.2 
Phosphatidylglycerol 11.2 ± 1.5 10.5 ± 0.8 

Phosphatidylethanolamine 81.2 ± 1.2 82.0 ± 1.3 

   

S. enterica serovar Typhimurium   

Cardiolipin 6.7 ± 0.6 7.7 ± 0.6 

Phosphatidylglycerol 14.3 ± 1.5 14.0 ± 1.5 

Phosphatidylethanolamine 79.0 ± 1.7 78.3 ± 2.0 

   
V. cholerae El Tor (E7946)   

Cardiolipin 4.0 ± 1.2 8.7 ± 2.1 

Phosphatidylglycerol 10.1 ± 3.2 5.0 ± 2.2 

Phosphatidylethanolamine 83.9 ± 4.2 56.9 ± 5.5 

Lyso-phosphatidylethanolamine 1.9 ± 2.3 29.6 ± 6.1 
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Table S3 
 
 
 

 Percent Bileb 
 

Phospholipid No Bile 0.01% 0.1% 0.2% 0.4% 
 

Cardiolipin 4.3 ± 0.6 4.7 ± 0.6 6.3 ± 0.6 7.7 ± 0.6 8.7 ± 0.6 
 

Phosphatidylglycerol 9.7 ± 0.6 11.3 ± 0.6 10.0 ± 2.0 7.3 ± 0.6 4.7 ± 0.6 
 

Phosphatidylethanolamine 85.0 ± 0.0 81.7 ± 1.5 69.7 ± 1.5 62.7 ± 2.5 58.0 ± 1.7 
 

Lyso-phosphatidylethanolamine 1.0 ± 0.0 2.3 ± 0.6 14.0 ± 2.6 22.3 ± 2.5 28.7 ± 1.5 
 

aThe data shown is the average of three biological replicates including that shown in 
Fig. 3A.  

 
 
 
 

 Timeb 
 

Phospholipid 0m 15m 30m 1h 2h 
 

Cardiolipin 4.0 ± 0.0 7.0 ± 3.5 7.0 ± 2.6 9.3 ± 1.5 10.0 ± 1.7 
 

Phosphatidylglycerol 15.0 ± 5.0 3.3 ± 2.3 3.3 ± 3.2 3.0 ± 2.6 4.0 ± 2.6 
 

Phosphatidylethanolamine 79.7 ± 5.5 50.7 ± 2.1 51.7 ± 3.2 49.7 ± 11.0 50.0 ± 4.0 
 

Lyso-phosphatidylethanolamine 1.3 ± 0.6 39.0 ± 5.6 36.3 ± 5.5 33.0 ± 5.2 33.7 ± 7.8 
 

bThe data shown is the average of three biological replicates including that shown in 
Fig. 3B. 
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