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© Plant Biomass- inexhaustible and renewable resource
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 Economic Benefits: Rural development and employment I’A:“"::""" 3 2 &
 Environmental Benefits: Reduction in Green House Gases [osf A

* Lowest cost feedstock: Farm waste, woods, grasses
© Feedstock to fuel —3> Bioethanol

o Highes bioms yield when el are grown aericllyrespctve of the carbon source
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« Opinaltemperature for enaymalic sacharfictons 50-60° , apimaltemperatue fo most f
ethanol fermentations is 30° C

Metabolic ending products of

. thermoglucosidasius M10EXG under:
- aerobic (+02),
- micro-gerobic (402) and
- anaerobic (-02) conditions.

6: glucose and X: xlose.

~Solution: Simultaneous Saccharification and Fermentation (SSF)
| fermentation organisms (Yeast) cannot process five-carbon sugars, reducing efficency
and increasing chance of process contamination.
~Solution: Organisms that uilize wide range of sugars for ethanol production

55 Need fermentafve rganisms)that can use 5 and C6 sugars fo produce ethanal at
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Jigh ot S i Acetate in the major carbon end product when cells are grown aerobically

® Major electron sink when cells are grown under oxygen fimitation conditions is lactate
© Only L-lactote is produced; no D-lactate is produced (imp from industrial perspective)
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« Geabalus thermoglucsidasivs W1 OEXG grows opimally ;
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- All other known thermophilic bacteria are tolerant g ” — Advantage:
1o <4% (v/v) ethanol Pyrosequencing: Sped (2:3 week turnaround ime)
* Produces ethanol, acetate, lactate, from five and - Sanger Sequendng: High quality
sixearbon sugars - Aemelrie v Genome annotation currently in progrss
© Excellent candidate for SSF if engineered duce ethanol E ) —ampamp ~ Row sequence data s converted o ORFs (genes)
— Genes are given putative function
Metabolic Modeling
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‘@ G. thermoglucosidasius (Gth) M10EXG ferments wide range of sugars C5 sugars (xylose) E S funcional pathwoys fo . thermoglucosdosius M10EXG
— Fermentafion enzyme already present in Gth MIOEXG will allow us to integrote physiological and genomic dato
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« Metabolic enginering of baceial pathways i crrently employed for producon of prferred
molcues (Keasing, Nolure 2006)
— Gih MIOEXG has the necesary prerequise for melabolic enginering

in a whole organism s diffcl (~impossbe)
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nature of membranes, ps
for ethanol, enzymes and membrane proteins.

—6th MI0EXG hosth highest oleranc for ethanolamong ll Known thermophifc badera

a, §lﬂ Me-T IHF i succnate;
F, fructose-6-phosphate; T3¢, riose-3-phosphate;
6P glcose-6-phosphate; PR, pyruve.
6PG, b-phosphogluconate;
Fux BALAN(E Anacysis of Guucose Mevasouism Uner
Micro-agronic Growth By G. THERMOGLUCOSIDASIUS M10EXG.

* Development of bacterial fermentation at high temperatures. Yeast cannot ferment (-5 sugars while
bmenn @n uM»ze (S and [ﬁ sugars.
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Fermentation Screening for Annotate. - — SSF in thermophilic bacteria for (5 and C6 sugars.”
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