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Overview

Growth on Kraft lignin and LBPs
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Bioplastics from LBPs Metabolic modeling
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Why Lignin? And Why
Rhodopseudomonas palustris?

Cellulose -
Microfibril
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McKinlay et al., J. Biol. Chem., 2014

Synthetic biology tool and chassis development
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Bioplastics from LBPs Metabolic modeling

3-Hydroxybutyrate 3-Hydroxyvalerate L} _— B yma
- 1
p-Coumarate  mConiferyl Alcohol 08 08 =1
° 0.6 ”
0.4

p-Coumarate ®m Coniferyl Alcohol

]

10 15 20 28 R0 35 40

V”ll

3HB Concenfration (g/L)
3HV Concenfration (g/L)

Elapsed Time Nitfrogen Starvation (days) Elapsed Time Nitrogen Starvation (days) SADRHINADP




Aerobic Growth on Lignin Breakdown
Products (LBPs)

«10mM Acetate

-1mM p-Coumarate

-1mM Coniferyl Alcohol

-3 g/L Kraft lignin + 10mM Acetate
-1mM Sinapyl Alcohol + 10mM Acetate
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First time R. palustris grown aerobically on many LBPs




Anaerobic Growth on LBPs
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Kraft lignin doubled the growth compared to acetate alone




Carbon Source

p-Coumarate
Coniferyl alcohol

Kraft lignin (3 g/L) + acetate

Sinapyl alcohol + acetate (1st
phase*)

Sinapyl alcohol + acetate (2nd
phase*)

Sinapyl alcohol + acetate
p-Coumaryl alcohol + acetate
Sodium ferulate + acetate

Acetate

pfactor
d substrate ¢

Growth on LBPs
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Nitrogen
starvation

Quantification

Extraction




Absorbance (660 nm)
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LBPs yield more bioplastic....but why? ’

® Acetate

—p-Coumarate
Coniferyl Alcohol
5mM Butyrate

40 60 80 100 120 140 160 180

Elapsed Time (hours)
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R. palustris grows
to higher biomass
on LBPS

LBPs yield more

PHB than butyrate.

‘Why?

R. palustris can
produce PHB
without having to
nitrogen starve

PHBV Titer (g/L)

3HV Concentration (g/L)

Moles H2 Produced (%)

-~ '-

Best starvation
condition is nitrogen
limitation

I3
P-N+

Starvation Condition

1mM p-Coumarate
= 1mM Coniferyl Alcohol
5mM Butyrate

H, production
increases when
PHB peaks
T 9 10 16 20
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Transmission Electron Microscopy ’\
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(A) 10mM acetate with (B) ImM p-coumarate with (C) ImM coniferyl alcohol
0.06 g/L PHBV 0.41 g/L PHBV with 0.41 g/L PHBV

Cytoplasmic space may be a major limiting factor for PHB production
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Bioplastics from LBPs Metabolic modelin
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Metabolic Modeling

Unique Experimental Findings

Electron Hydrogen
production microscopy production

Metabolic Modeling Three design
strategies for PHB
overproduction that
— can be expanded to
all PHB-producing
bacteria

Design Strategies for Improved PHB Production
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Summary

1st time: growth on Kraft lignin and most LBPs
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LBPs produce more PHB Design strategies for overproduction
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