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Assimilation of levoglucosan (1,6-anhydro-8-p-glucopyranose) by several yeasts. —Note—
YosHiak! Kitamura® and Tsuneo Yasur (Institute of Applied Biochemistry, University of
Tsukuba, Tsukuba, Ibaraki 305) Hakkokogaku 69: 373-378, 1991.

The utilization of levoglucosan (1,6-anhydro-8-p-glucopyranose) by several yeasts was

studied.

The assimilability of levoglucosan in all of the yeasts capable of utilizing

levoglucosan as a sole carbon source was shown to be inducible, but it was so high as to be
comparable to that of glucose in Cryptococcus albidus IFO-0378. The effects of metabolic in-
hibitors on the levoglucosan-consumption and *C-tracing experiments of the intracellular
metabolites showed that the metabolic pathway was very similar to that of glucose, though
the general -glucosidases seemed not to take part in the levoglucosan assimilation. These
data showed that levoglucosan would be introduced into the general glycolytic pathway from
the initial stage of its assimilation in these cells.
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Fig. 1. Levoglucosan and glucose assimilation by glucose-grown yeasts, Cryptococcus albidus IFO-1419 (a),

IFO-0378 (c), Sporobolomyces salmonicolor IFO-0375 (b), and Pichia haplophila IFO-0947 (d). Cell con-

centrations are shown in Table 1.
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Symbols: ®, levoglucosan; O, glucose.
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Fig. 2. Effects of cycloheximide on levoglucosan and
glucose assimilation by glucose-grown cells of Crypto-
coccus albidus IFO-1419.

O, O; levoglucosan and glucose in the absence of
cycloheximide.

®, ®; levoglucosan and glucose in the presence of
cycloheximide (1 mM).

D, 4; levoglucosan and glucose with the addition of
cycloheximide (1 mM) at the times indicated by the
arrows.
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Table 1. Levoglucosan and glucose uptake by glucose-grown yeasts.
Strai Cell concn. Uptake Velocity per
train /ml) Sugar velocity mg cell vifvg
(msg (mg/ml/h) (#g/mg/h)
Cryptococcus albidus 6.9 G 0.45 65 0.56
IFO-1419 : .
L 0.25 36
Cryptococcus albidus G 0.53 44
IFO-0378 12.0 1.00
L 0.53 44
Sporobolomyces salmonicolor 5 7 G 0.29 38 066
IFO-0375 L 0.19 2
Pichia haplophila G 0.70 53
IFO-0947 13.2 , 0.57
L 0.40 30

Cell concn., cell concentration (dry weight); G, glucose; L, levoglucosan; »1/vg, velocity of levoglucosan

uptake/velocity of glucose uptake.
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§ 1} Fig. 4. Assimilation of levoglucosan and glucose at a
L low concentration (1mM) by Sporobolomyces
E | salmonicolor IFO-0375. Levoglucosan- or glucose-
° grown cells were incubated with *C-levoglucosan or
o 0 L glucose (1 mM) at 30°C; the radioactivity of the
« o 1 supernatant after centrifugation was then measured.
A, A; levoglucosan assimilation by glucose-grown
2 ¢ cells in the absence and presence of monoiodoacetic
acid (1 mM).
L (c) ®, O, O®; levoglucosan assimilation by levo-
glucosan-grown cells in the absence and presence of
1+ monoiodoacetic acid (1 mM) or sodium azide
(1 mM).
8 ®, 0O, 4; glucose assimilation by levoglucosan-
grown cells in the absence and presence of
0 1 ) L L A L monoiodoacetic acid (1 mM) or sodium azide

o 1 2 3 4 5 6 7 8
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Fig. 3. Effects of sodium azide (a), monoiodoacetic
acid (b) and sodium fluoride (c) on levoglucosan and
glucose assimilation by glucose-grown cells of Crypto-
cocecus albidus JFO-0378. The concentraion of each
metabolic inhibitor was 1 mM.
®, ®; levoglucosan and glucose in the absence of
the inhibitors.

O, 0O; levoglucosan and glucose in the presence of
the inhibitors.

@, 4; levoglucosan and glucose with the addition of
the inhibitors at the times indicated by the arrows.
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Fig. 5. Conversion of *C-levoglucosan in the cells of 0 1 1

levoglucosan-grown yeasts, Pichia haplophila TFO-
0947.

During the assimilation of '*C-levoglucosan (1 mM,
1 #Ci), at each of the times indicated in (a), an ali-
quot was removed for centrifuging; the cell pellets
were washed three times, then the intracellular #C-
compounds were extracted with hot 80% ethanol.
The radioactivity equivalent to 2 X 10* cpm was spot-
ted on a TLC plate (Merck No.5748); the plate was
then developed with methanol: chloroform: acetone:
27% ammonia water (5:2:3:2, by volume),
dried, and autoradiographed for a week (b). LG,
corresponding to levoglucosan; T, corresponding to

trehalose. Other spots were not identified.
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Fig. 6. Effects of glucono-d-lactone on glucose-(a),
cellobiose-(b), and levoglucosan-(c) assimilation by
glucose-grown cells of Pichia haplophila IFO-0947.
Symbols: O, in the absence of glucono-g-lactone;
® , in the presence of glucono-d-lactone (2 mg/ml).
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