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Figure 3. Transport of colanic acid and O-antigen precursors by MJWzxC variants. 
(A) Cells of CS38 [! wzxC] harboring an empty vector (vector) or vectors encoding the 
indicated FLAG-tagged WzxC variant were grown and plated on LB medium with 1M 
NaCl as described in Figure 1. Complementation of the ! wzxC phenotype results in the 
formation of mucoid colonies on the high-salt medium. (B) Cells of CS39/pCS160 
[! wzxB/Para::wbbL] harboring the same WzxC-encoding plasmids were grown and 
diluted as descried in Figure 1 followed by plating on LB medium with 100 µM IPTG (to 
induce WzxC production) plus either glucose or arabinose (to repress or induce O-
antigen production, respectively) as indicated. 
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Figure 4. Structural analysis of specificity-broadening mutations in WzxC. 
A homology model of WzxC is shown, with the sites of mutations highlighted in orange 
sticks. At left, the protein is viewed from the periplasmic side, and at right is viewed 
parallel to the membrane plane. With only a few exceptions, the mutations cluster at the 
periplasmic face of the protein near the interface between the N- and C-terminal lobes 
of WzxC.
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Figure 5. Model for substrate induced conformational changes in MOP family 
flippases. Shown is a schematic summarizing our model for substrate transport by 
MOP family flippases. Structural studies suggest that the inward-open conformation is 
the most stable state of the transporter. Based on our genetic results, we propose that 
specific substrate binding is required to break contacts at the outer face of the 
transporter to destabilize the inward-open conformation. Once these contacts are 
broken, a transition to the outward-open conformation can occur to allow for substrate 
release on the opposite face of the membrane. For simplicity, the lipid anchor of the 
substrate is not drawn.
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