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The D3 bacteriophage α-polymerase-inhibitor (Iap) peptide disrupts O-antigen 1 

biosynthesis through mimicry of the chain length regulator Wzz in Pseudomonas 2 

aeruginosa. 3 
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FIG. S1. List of primers used in this study.  33 
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FIG. S2. Schematic representation of the Wzx/Wzy-dependent biosynthesis pathway in P. 53 

aeruginosa PAO1.  54 

1. Polysaccharide repeat precursors are synthesized on the cytoplasmic face of the IM to the lipid 55 

carrier undecaprenyl pyrophosphate. 56 

2. The complete trisaccharide repeat unit is flipped by action of Wzx to the periplasmic side of 57 

the IM. 58 

3. Wzy-mediated polymerization of the OSA chain by the addition of newly synthesized repeats 59 

to the reducing terminus of the growing chain.   60 

4. The growing polysaccharide chain is regulated by Wzz which imparts specific modal lengths. 61 

5. The completed chain is ligated to the lipid-A core oligosaccharide to form a mature LPS 62 

molecule, ready to be exported to the OM.   63 
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FIG. S3.  Densitometry analysis of the OSA levels from P. aeruginosa PAO1 and each wzz 73 

chromosomal mutant strain. The ratio of OSA density to that of inner oligosaccharide from six 74 

biological replicates (n = 6) was compared and plotted as a percent of WT.  Differences in values 75 

for each of the wzz mutants compared to the WT were shown to be statistically significantly via 76 

the Student’s t-test (WT—wzz1, p =0.0003; WT—wzz2, p = <0.0001; WT—wzz1-wzz2, p = 77 

<0.0001).  Comparison between wzz mutant strains indicated that any differences were not 78 

statistically significant (wzz1—wzz2, p = 0.4615; wzz1—wzz1-wzz2, p = 0.8795; wzz2—wzz1-wzz2, 79 

p = 0.5237). 80 
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FIG. S4. Sequence alignment of Iap to Wzz1 and Wzz2 proteins from P. aeruginosa PAO1. No 89 

region other than the N-terminal TMS of the Wzz proteins demonstrates any similarity to Iap. 90 

 91 

 92 

 93 

 94 

 95 

 96 

 97 

 98 

 99 

 100 



Page 6 of 7 
 

 101 

 102 

 103 

FIG. S5. Localization of Iap alignment to heterologous full-length Wzz proteins. The displayed 104 

backbone periplasmic domain of Wzz has been generated by an alignment of the previously 105 

solved crystal structures, green: Salmonella tyhpimurium (PDB: 3B8P) , fuschia: E. coli 106 

O157:H7 (PDB: 3B8O) and cyan: Shigella flexneri (PDB: 42EH). The yellow spheres designate 107 

the region of Iap sequence alignment against Wzz sequence of (A) V. cholerae (BAA33593), (B) 108 

Salmonella typhimurium LT2 (AAL20983), (C) E. coli K-12(AAC75088), and (D) P. 109 

aeruginosa PA7 (ABR86688.1). The N and the C termini of the periplasmic domains are labeled.  110 
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FIG. S6. Surface electrostatics of the Iap tertiary structure model. Color key: blue, positive 112 

charge; red, negative charge; white, uncharged/hydrophobic.  The N and the C termini are 113 

labelled.  114 
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