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Kinetics of Xylose Uptake
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R inant strains of ‘mobilis i convert glucose, £ oote R=09926
xylose and arabinose to ethanol, however glucose is fermented more = g 2 oo /
quickly and completely than the pentose sugars. Conversion of Linear Uptake of Glucose and Xylose E 0.006
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pentose sugars to ethanol requires transport into the cell followed by g “ oz Jor 4
metabolism through the pentose phosphate pathway. In Z. mobilis all > 0.000
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sugars enter the cell by facilitated diffusion through a single transpol Upake of 10mM Glucose Upake of 15mM Xylose - s
protein called the glucose facilitator, GIf. Rapid filtration assays 2%
measuring uptake for 3 seconds indicate that glucose is transported ® 2z R'=0.9847
R*=09968

with a V,_,, of 200-300 nmol/min/mg protein and a K, of 15 to 20 mM.

Improving pentose fermentation requires knowledge of which step is
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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.
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potentially important for industrial production of ethanol and chemicals by 3
from lignocellulosic biomass (7). £ . oors
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« Sugars transport into Z. mobilis by facilitated diffusion catalyzed by the . £ Pl
glucose facilitator protein (GIf)(2-5, 7). Glf is reported to transport a Factors Infl uenc"‘]g the Assay T
variety of sugars including glucose, fructose, xylose, arabinose and
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o Growth and Preparation of Cells for Transport Assays Added ODeoo
1. A method to measure the uptake of glucose and xylose in at 30°C has
o Strains C25 and 206c, derived from strain 39676 (1) were inoculated been established for Z.mobilis.
from glycerol stocks stored at —70°C and grown at 30°C in rich medium
(RM) containing 10 g/l yeast extract, 2 g/l KH,PO,, and 50 g/l glucose 2. Mixing cells, sugar and quench buffer simultaneously gave background
for at least 10 generations until they reached 0.8 and 1.1 ODgyy,- Effective of Temperature binding to the filter that did not reflect any possible non-specific binding
14 to the cells. Therefore, initial uptake rates were measured between 2
o Cells were collected by centrifugation at 4°C and washed three times in on Uptake of "“C Xylose e ey

ice-cold transport buffer (0.05M potassium phosphate with 0.1g/l
MgSO,-7H,0, pH 6.5). Cells were suspended to a final ODy,, of 30
to 45.

3. Glucose is taken up with an apparent K of 7-10 mM and V, , of 125-
130 nm/min/mg protein.
¢ Transport Assays 4. Xylose is taken up with an apparent K of 92-148mM and V,, of 1130-

200 1540 nM/min/mg protein.

B 15 degrees
I 30 degrees
o Assays were performed in 15 ml Falcon tubes pre-warmed to 30°C for
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atleast 5 minutes. 15 126 5. Xylose appears to be taken up by the glucose transporter since xylose
uptake is inhibited by glucose.
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o 32.5 ul of cells were transferred from ice to the bottom of the 30°C mM xylose

Falcon tube and incubated for 1.5 minutes. 6. The assay will be used to explore whether xylose uptake limits xylose
metabolism in Z. mobilis.

o 32.5 ul of radiolabeled sugar with specific activity of at least 0.4
HCi/pMol was added to the side of the tube with the cells. The reaction
was started by vortexing.
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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 °C which was immediately filtered through a 45 Inhibition of Uptake of 15mM Xylose
mm diameter, 0.8 micron polysulfone filter from Gelman. by Glucose Refe rences
o Reactions were washed on the filter with an additional 20 mi of -3 °C 1. DiMarco, A. A., and A. H. Romano. 1985. D-Glucose Transport System of Zymomonas
transport buffer with 500 mM sugar. 25000 mobilis. Appl Environ Microbiol 49:151-157.
o Filters were immediately transferred to 10 ml of scintillation fluid. 20000 2. Gao, Q., M. Zhang, J. D. McMillan, and D. S. Kompala. 2002. Characterization of
and native enzyme activity profiles in metabolically engineered Zymomonas
o Isotope was counted in a Beckman scintillation counter after 12-18 15000 ——0 mobilis strains during batch fermentation of glucose and xylose mixtures. Appl Biochem
hours of incubation at room temperature. E —=— 15 mM glucose Biotechnol 98-100:341-55.
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10000 300 mM gl 3. Parker C.,W. 0. Barnell, J. L. Snoep, L. O. Ingram, and T. Conway. 1995.
mM glucose of the > mobilis glucose facilitator gene product (i) in
5000 4 tion of transport kinetics and the role of
I ———————— Gcoiase nguccss sanspo Mol Mictobol 151766802
o 4. Snoep, J. L., N. Arfman, L. P. Yomano, R. K. Fliege, T. Conway, and L. O. Ingram. 1994.
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