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Abstract

Recombinant strains of Zymomonas mobilis efficiently convert glucose, 

xylose and arabinose to ethanol, however glucose is fermented more 

quickly and completely than the pentose sugars.  Conversion of 

pentose sugars to ethanol requires transport into the cell followed by 

metabolism through the pentose phosphate pathway.  In Z. mobilis all 

sugars enter the cell by facilitated diffusion through a single transport 

protein called the glucose facilitator, Glf. Rapid filtration assays 

measuring uptake for 3 seconds indicate that glucose is transported 

with a Vmax of 200-300 nmol/min/mg protein and a Km of 15 to 20 mM.  

Improving pentose fermentation requires knowledge of which step is 

rate limiting. We are examining the kinetics of glucose and xylose 

transport in a variety of strains of Z. mobilis with different genetic 

backgrounds and fermentation profiles to determine whether transport 

limits ethanol production.

Materials and Methods
• Growth and Preparation of Cells for Transport Assays

o Strains C25 and 206c, derived from strain 39676 (1) were inoculated 
from glycerol stocks stored at –70oC and grown at 30oC in rich medium 
(RM) containing 10 g/l yeast extract, 2 g/l KH2PO4, and 50 g/l glucose 
for at least 10 generations until they reached 0.8 and 1.1 OD600nm.

o Cells were collected by centrifugation at 4oC and washed three times in 
ice-cold transport buffer (0.05M potassium phosphate with 0.1g/l 
MgSO4-7H2O, pH 6.5). Cells were suspended to a final OD600nm of 30 
to 45.

• Transport Assays

o Assays were performed in 15 ml Falcon tubes pre-warmed to 30oC for 
at least 5 minutes.  

o 32.5 ul of cells were transferred from ice to the bottom of the 30oC 
Falcon tube and incubated for 1.5 minutes.

o 32.5 ul of radiolabeled sugar with specific activity of at least 0.4 
µCi/µMol was added to the side of the tube with the cells. The reaction 
was started by vortexing.

o The reaction was precisely timed with a timer set to beep every 2 or 3 
seconds and stopped by rapid addition of 5 ml of transport buffer with 
500 mM sugar at –3 oC which was immediately filtered through a 45 
mm diameter, 0.8 micron polysulfone filter from Gelman.  

o Reactions were washed on the filter with an additional 20 ml of –3 oC
transport buffer with 500 mM sugar.

o Filters were immediately transferred to 10 ml of scintillation fluid.

o Isotope was counted in a Beckman scintillation counter after 12-18 
hours of incubation at room temperature.

Introduction
• Recombinant Zymomonas mobilis engineered to use pentose sugars is 

potentially important for industrial production of ethanol and chemicals 
from lignocellulosic biomass (7).

• Sugars transport into Z. mobilis by facilitated diffusion catalyzed by the 
glucose facilitator protein (Glf)(2-5, 7). Glf is reported to transport a 
variety of sugars including glucose, fructose, xylose, arabinose and 
mannose(6).

• The goal of this investigation was  to develop a method to measure the 
initial uptake rates of glucose and xylose by Z. mobilis at 30o C.
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Summary

1. A method to measure the uptake of glucose and xylose in at 30oC has 
been established for Z.mobilis.  

2. Mixing cells, sugar and quench buffer simultaneously gave background 
binding to the filter that did not reflect any possible non-specific binding 
to the cells. Therefore, initial uptake rates were measured between 2 
and 4 seconds.

3. Glucose is taken up with an apparent Km of 7-10 mM and Vmax of 125-
130 nm/min/mg protein.

4. Xylose is taken up with an apparent Km of 92-148mM and Vmax of 1130-
1540 nM/min/mg protein.

5. Xylose appears to be taken up by the glucose transporter since xylose 
uptake is inhibited by glucose.

6. The assay will be used to explore whether xylose uptake limits xylose 
metabolism in Z. mobilis.
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