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Produce isobutanol in fermentations from pretreated Douglas fir hydrolyzates using an adapted yeast biocatalyst
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Figure 3. LB21 isobutanol metrics during nitrogen source optimization for isobutanol production (left) and volumetric isobutanol production at different industrially relevant pH conditions
in 85% v/v FS-10 UMBS (right). On the left: LB21 was grown (G) under high aeration conditions for 23 hours in shake flasks containing NP 2.0, NP 2.0 + nitrogen 1, or vit/min + nitrogen

I 1. After 23 hours of growth, production (P) was started with LB21 by transferring 1:4 volumetrically into shake flasks containing NP 2.0, NP 2.0 + nitrogen 1, or vit/min + nitrogen 1. All
R eS u tS permutation of growth and production were tested for the different nitrogen media. All media contained the same buffering agent and fermentation occurred under low aeration conditions
for 24 hours at 33°C. On the right: to test industrially relevant pH conditions, a 1:4 volumetric transfer from the 40% v/v FS-10 UMBS hydrolyzate into 100% v/v FS-10 UMBS

Table 1. Sugar and inhibitor concentrations in FS-10 feedstocks from different pretreatment methods. Compositional analysis was determined using high performance liquid chromatography (HPLC) at Gevo. (n.d. = hydrolyzate at pH A, B or C was carried out to yield an 85% v/v FS-10 UMBS hydrolyzate media. All media contained the same buffering package and NP 2.0, growth was carried out at
Int tl
n rO UC |On not detected) 33°C and cell density was measured using a spectrophotometer. Error bars represent the standard deviation.
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(3) Produce isobutanol in a 1L batch fermentation from pretreated biomass sugars using an FS-10 Mild Bisulfite SSE 7.83 7.32 229 2.2l 18.06 3.61 n.d. n.d.
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g 522 Research and development is proceeding according to the NARA project plan.
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iomass Rl 11433 grpams ° - . - 2o o o °, - s s y Biocatalysts from the adaptation program perform better in the new hydrolyzate being tested.
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high aeration conditions using shake flasks incubated at 33°C. Cell density was measured using a spectrophotometer. Error bars represent standard deviation. and SCale_up |S Ong0|ng SO that we may aCh|eve the flnal goal Of prodUC|ng 1,000 ga”ons Of
Adapt yeast biocatalyst to pretreated Douglas fir hydrolyzate L 120w i biojet from lignocellulosic biomass. Batch fermentations at the 1L scale using FS-10
Direct selection (agar plates) 100 £ 2 100 feedstock indicate that isobutanol production in hydrolyzate is slower but final titers are similar
Pick and 25 sow - - to the control media containing no hydrolyzate. Process optimization will continue in order to
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] . Figure 2. Isobutanol production of LB4 in: FS-10c WO, FS-10 SPORL, UMBS and UMW and LB22 in FS-10 CMW (left) and specific (right top)/volumetric (right down) isobutanol productivity. Data was combined from
Biomass concentrations multiple 1L GIFT® experiments. All hydrolyzates were clarified to remove solids and all were supplemented with nutrient package 1.0. Mock medium contained equal amounts of corresponding sugars, acetate, and
supplements. 100% (v/v) hydrolyzate is equal to approximately 30-36% equivalent solids for all biomass materials. Fermentation was carried out at 33°C and pH controlled. Isobutanol levels were determined by GC : N 5 & e R iaich b
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