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Mg?* was added in the reaction mixture. The experiments were performed in duplicate
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Fig. 3. Anaerobic growth of S. cerevisiae IMX696 (xylA, PPP 1, XKS1 1) on xylose
requires a prolonged adaptation period. (a) Growth, xylose consumption and product
formation after inoculation of aerobically pregrown cells in anaerobic bioreactors
containing synthetic medium with xylose (20 g 1-1). Symbols: @ , xylose,ll ,
ethanol, O ,biomass, [ ] , glycerol. (b) Colonyforming units (CFU) on anaerobically
incubated xylose medium reflect adaptation to growth on xylose in the absence of
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aerobically incubated glucose medium, respectively, showing that oxygen sensitivity of
cells adapted to anaerobic growth on xylose is not carbon-source dependent.
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Fig. 5. Effect of acetic acid on the single sugar fermentation by SXA-R2P-E at pH 5.
The glucose (a and b) and xylose (c — f) fermentations were carried out in the presence
of (a & ¢) 0 g/L acetic acid; (d) 1 g/L acetic acid; (e) 5 g/L acetic acid; and (b & f) 10
g/L acetic acid. The fermentation was initiated with a low cell density (initial ODeoo =
2) at 30°C, pH 5,and 200 rpm under a microaerobic condition (symbols: (O) glucose;
(@) xylose; (A) ethanol; acetic acid ([_]); glycerol (Il); ODsoo (). Each experiment
was performed in triplicate, and the error bars indicate the standard deviation of the

mean of triplicate values.

(Ko et al. 2016)
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(Ko et al. 2016)
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presence of different acetic acid concentrations (0, 1, 2 and 5 g/L of acetic acid); (b)
Effect of manganese ion concentrations (0, 0.1 and 0.2 mM) on xylose consumption
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(Ko et al. 2016)
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Fig. 9 . Effect of manganese ions on co-fermentation of (a and b) mixed sugars of
glucose and xylose in the presence of 1.5 g/L of acetic acid and of (¢ and d) rice straw
hydrolysates. The co-fermentations were carried out in the mixed sugars without (a)
and with (b) 0.1 mM MnSO4 and in the rice straw hydrolysates without (c) and with (d)
0.1 mM MnSO4, respectively. The fermentation was initiated with a low cell density
(initial ODeoo = 2) at 30°C, pH 5, and 200 rpm under a microaerobic condition
(symbols:(Q) glucose; (@) xylose; (A) ethanol). Each experiment was performed in
triplicate, and the error bars indicate the standard deviation of the mean of triplicate
values.

(Ko et al. 2016)
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TABLE 1. The enzyme activity and kinetics of four xylose isomerases expressing in

S. cerevisiae and E. coli.

Resource Enzyme activity K, Keap
(U mg~! protein) (mM) (min™!)
Expression xylose isomerase in S. cerevisiae
Bovine rumen 6.02 16.8 1296
Piromyces sp. E2 518 129 469
S. cellulosum 3.57 17.2 159
E. coli - - -
Expression xylose isomerase in E. coli
Bovine rumen 3.03 n.m. n.m.
Piromyces sp. E2 3.36 n.m. n.m.
S. cellulosum 0.12 n.m. n.m.
E. coli 2.77 n.m. n.m.

n.m., the value was not measured.
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Table 2. Impact of the deletion of PMR1 on intracellular metal ion concentrations. S.
cerevisiae strains were grown in anaerobic bioreactors on xylose or glucose (20 g 1-1).

Data represent average and mean deviation calculated from analyses on independent

duplicate cultures.

IMX6a96 (xpld, PPPT, XKS1T) glucose 60+l | 88x1ls 0.56 £0.02 0.065 £ 0.001 6912
IM¥906 (xplA, PPPT, XKSIT, pmrlA) glucose 6411 1242 0.51+0.02 1.2+0.1 T7x2
IM¥906 (xplA, PPPT, XKSIT, pmrlA) xylose 50+1 | 4007 0.36+0.01 14+0.1 Sex1l
CEN.PK113-7D (reference strain) glucose 6l+1 | 68+13 0.44+0.01 0.046 +0.001 6812
IMEGE92 (pmrlA) glucose 72x1 | 87x12 0.46+0.02 0.86+0.06 80x2

(Maarten et al. 2017)
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Table 3. Impact of PMR1 deletion on metal content and activity of XylA. XylA protein was isolated from S. cerevisiae cultures grown on xylose

or glucose (20 g/L) in anaerobic bioreactors. Data repress ent average and mean deviation of analyses on XylA isolated from independent duplicate

cultures.

IMX906 (xylA, PPPT, XKSIT, pmrlA) xylose 0.18 £0.01 0.54=0.11 0.06 = 0.01 0.380.04 2.39+0.61 26805
IMX906 (xylA, PPPT, XKSIT, pmirlA) glucose 0.20+ 0.06 0.66£0.07 0.064+0.02 0.30+0.03 1.354+0.14 2.10£0.1
IMX696 (xylA, PPPT, XKSIT) glucose 0.224+0.06 0.93+0.41 0.086+0.04 0.017 £0.004 0.60+0.24 1.68+0.1
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Table 4. Summary of glucose and xylose fermentation profiles of SXA-R2P-E under different fermentation conditions varying acetic acid

concentrations.

Substrate Glucose Hylose

Acetic acid (gfL) 0 1 5 10 0 1 5 10
Growth rate (h=") 019 019 14 011 o7 . IDE o2 0o
Biomass yield (g biomass /g sugar) 0.06 005 0.0 0.03 oS 005 0.05 0.05
Ethanol yvield (g ethanolfg sugar) 0.45 0.5 049 0.51 45 0.43 035 03
Sugar consumption rate (g/Lh) 2.57 2.72 25 093 24 019 0.05 0.03
Ethanol productivity (g/L/h) 090 098 098 042 (TR 0,08 0,02 (i1 1]]
Glycerol (g/L) 1.2 09 0.6 0.6 s 021 0.07 0,05
Glycerol yield (g glycerolfg sugar) 0.06 005 0.03 0.03 o3 002 0.02 0.03
Final ethanol tiver (gL} 9 9.8 9.8 10.1 .7 5.9 1.2 0.6

(Ko et al. 2016)
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