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Endophytic Terpene Synthases Discovery
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Endophyte VOCs are Rich in Terpene
Compounds

VOC Profiles in Potato Dextrose : Volatili | Carbon Number of C ional and Biofuels
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nyte VOCs have Pharmaceutical Functions
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rpene Biosynthetic Pathway Presents in Endophytes

*Enzymes from Mevalonate (MEV)pathway are present!
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rpene Biosynthetic Pathway Presents in Endophytes

*Enzymes from Mevalonate (MEV)pathway are present!
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‘Endophytes are Rich in Terpene Synthases
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'Endophytes are Rich in Terpene Synthases
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onstruction of Terpene Pathway-TSs Screening
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Volatile Organic Compounds

~ Twelve Novel TS Genes were Discovered
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ven the Metabolic Flux to Terpene Formation
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Construct 4

500

Produced Highest Terpene Yield
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Algal Biofuel R&D Challenge- Reduction of Process Cost

Algae
Cultivation

Energy efficient Harvesting
and dewatering systems
Biomass extraction and
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Product purification

Biomass Harvesting
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‘Carbohydrate and Protein account for ~65% of Algal Biomass
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Amino Acids Assimilation Connected with Terpene
Biosynthesis: Acetyl-CoA Niche
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:
Bioconversion of Proteins to Terpene in Engineered E.coli Strain YH40

emical Mutated E.coli
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¢
arious Terpene Compounds Produced from Amino Acids Mixture
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Terpene Yield Improved with Optimized Fermentation
/ Conditions
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“One-Pot” Bioconversion of Algal Carbohydrate and Protein with
an Engineered Microbial Consortium
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3 Inoculum Ratio 1 of Two Strains Yielded the Highest Terpene Titer

@ Monoterpene @ Sesquiterpene 90 BMonoterpene B Sesquiterpene
@ Total Terpene @ Caryophyllene - BTotal Terpene @ Caryophyllene
& 80
&0
=
e 70
&
E 60
g
3 50
-
) 40
=
=]
£ 30
-
20
10
0
Ratio? Ratio1l Ratio05 YH40 DH1 Ratio2 Ratiol Ratio 0.5 YHA40 DHI1
Inoculum YH40-CI4A-CS/DH1-CI4A-CS Inoculum YH40-CI4A-CS/ DH1-CI4A-CS

=
Q
Z
-
Q
%)
S
an)

2%

SANDIA




Take Home Message

rpene biosynthetic pathway was rewired in E.coli: 12 novel TS genes discovered

omologous expression of intermediate pathway genes achieved the highest terpene titer
ccessfully demonstrated the feasibility of bioconversion of protein to terpenes

4!;‘, £ synthetic microbial consortium achieved “one-pot” production of terpene from algae
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