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Bioeconomy
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-OECDI(&. 2030FD/\1ATi%Z(IGDPD2.7%
(#1.63E RIL(#20036M) ) (CAEREFH,

- TERDEFDOEISH40%.

The Bioeconomy to 2030
DESIGNING A POLICY AGENDA

The Bioeconomy to 2030. OECD(2009)
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http://www.oecd.org/
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{{‘* SUMMIT 2018 G
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Global Bioeconomy Summit
Communigué

159-20 Aped 2018, Berlin, Germany

http://gbs2018.com/home/

BIOECONOMY
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2016 Bioeconomy Report (European Commission)
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Global production capacities of bioplastics
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RITE Bioprocess®
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e 1L US7368268 FR1647594 EP1291428

EP1647594 GB1647594 JP4294373

RS2 RRFIAT CH1647594
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Pentose transporter i&{&F(araE) EA
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-+ ¥30-A

150 = PS5EJ-2
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RISESRI(h) RISEER(h)

RITEf®X: Appl. Microbiol. Biotechnol. 85:105-115. 2009.
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Vanillin 9" 4-hydroxybenzaldehyd o HOR,C U cHo
OCH, o) ’:

OH 5-HMF

5-hydroxymethyl-
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o Syringaldehyde
CH,0 OCH,

OH

E. Palmgqvist, B. Hahn-H&gerdal. Bioresource Technology 74:25-33. 2000. £Di&ZE
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L =2 W
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Cellobiose -
B-Glucoside-PTS BglA
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. v
XylAB Pentose
. Pentose transporter - phosphate
Arabinose raBAD pathway

IREIEIREFRINA AD'OEA(RITE Bioprocess®)
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RITE:®3: Appl. Environ. Microbiol. 73:2349-2353. 2007.
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Product portfolio by RITE Bioprocess®
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Sugars
2NAD+ —i
e >} R |
Phosphoenolpyruvate == Succinate : EIEFRIBDMERT
Lactate +—>&— pyruvate >&—— Acetate TH)-VEARBEEFOEHRR

Pyruvate + Pyruvate

@Acetohydroxyacid synthase(AHAS) grensesess :
JURBHIEIRSE 1 Ll VIV
G E{nF Acetolactate ;= =00)) S
“| ~ A NADH— | sssrssssssssrssssssssssnest
(V> 4zE) NAD* <>1 (2) Acetohydroxyacid isomeroreductase(AHAIR) roen %HI Hﬂl*] """"
2,3-Dihydroxyisovalerate BLET
- NSYADRE
D-Pantothenate 1 (3 Dihydroxyacid dehydratase(DH) ’\7J7‘0)"H ...... :
}Z-Ketoisovalerate ——>&— | L-Valine
L-Leucine 1 (4) 2-ketoacid decarboxylase(KDC) et en et s sttt sae s s en s :
- EEEREMEREET
ey Isobutyraldehyde DR - ME .
v NADH L
BREET |\ ap- 4>1 (5) Isobutanol dehydrogenase(IDH)
Isobutanol
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Isobutanol
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- - Isobutanol P Aerobic/
duct .

Microorganisms (g/L) pr?g;lf/:‘:,)lty e
Escherichia coli 1) 22 0.20 Micro-aerobic kivD | adh2
Saccharomyces :
cerevisige 2) 0.63 0.007 Aerobic arol0 adh2
Bacillus subtilis 3) 5.5 0.09 Micro-aerobic kivD | adh2
Synechococcus : :
elongatus 0.45 0.003 Aerobic kivD | yghD
Corynebacterium Shift to :
glutamicum > 13 0.26 oxygen deprivation kivD  adh2
Corynebacterium 27 1.1 RITE bioprocess kivD adhP

glutamicum ©)

1) Nature 451:86-90. 2008.

2) Biotechnol. Biofuels 5:65. 2012.
3) Microb. Cell Fact. 11:101. 2012.

4) Nat. Biotechnol. 27:1177-1180. 2009.
5) Appl. Environ. Microbiol. 77:3300-3310. 2011. (Germany)
6) Biotechnol. Bioeng. 110:2938-2948. 2013. (RITE)

kivD : Lactococcus lactis

arol0: Saccharomyces cerevisiae

adhP: Escherichia coli

adh2: Saccharomyces cerevisiae
yghD: Escherichia coli

RITE
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4-HBA: 4-hydorxybenzoic acid Glucose ik Hoc, 0 oH Xylose Arablnose ‘4
4-ABA: 4-aminobenzoic acid OH Pentose
CA: trans-cinnamic acid transporter HOCH2
FA: ferulic acid PEP PYR OH OH
4-HCA: 4-hydroxycinnamic acid
(p-coumarate)
4-HS: 4-hydroxystylene Xylose Arabinose
3,4-CHD: S, 5-3,4-dihydroxy-3,4- | EM pathway NADP+ NADPH l xylA laraA AN
dihydrobenzoic acid G-6-P< L i
2,3-CHD: S, S-2,3-dihydroxy-2,3- il Xylulose Ribulose
dihydrobenzoic acid F-6-P < laraB
CHA: chorismate il NADP* ylB
ANT: anthranilate 1,6-P, 6-PGlUCONO — 6-PGluconate Ribulose-5P
(2-aminobenzoate) / 1 eEmne NADPH ‘/araD
PPY: phenylpyruvate DHAP «—> GAP «——————— co,
4-HPE: 4-hydroxyphenylethanol NAD+ Rib5P «— Ribu5P «—— XIu5P
4-HPPA: 4-hydroxyphenylpyruvate NADH GAPDH
4-HPAAL: 4-hydroxyphenylacetaldehyde
4-HA: 4-hydroxyaniline PGP GAP Sed-7-P
4-CAL: 4-coumaryl alcohol
PAAL: phenylacetaldehyde PYR «— PEP
—> F-6-P -A-
J e Fepe—ry [ Ery-4-P
Tl > GAP _—
e cis, cis- _ .
Pyruvate DA‘HP ..-¥ muconate Ri 4thdroxy
. Catechol’ +*" phenyllactate
Quinate « DIiIQ
3,4-CHD,  Pyrogallol PCA ~" _4-Hydroxy-
2,3-CHD 1..... - Gallate = DHS /' "‘“‘ ““V phenylethanol
Catechol . ‘ “"" ot
Salicylate 4= Isochorismate Shikimate . Tyramine ., 4-Hydroxy-
Gentisate Catechol v P S phenylacetate
Tl‘p *""""'ANT‘_ Chonsmate...............;Ty <:Phenol \Ap-CresoI

4-Vinylcatechol

\ Aniline 5 4-HCA
\ ] .
\ Phenyllactate ¢====**"**2, PPY 4-HBA  4- ABA . \‘\‘ . 4

Phenylacetate <(phe ! / \ Ay Homoge\n‘usate A Caffeic aci
CA ) - - -
4- HCA‘ PJAAL Phenol PCA An|I|ne 1 Gentisate Ferulic acid
4-HS
“'" 2-Ph \ Catechol 4-Hydroxy- 4-Vinylguaiacol
Styrene -rhenyl- phenylacetate 4-Hydroxy- 19
e Phenyl-acetate / henylethanol
phenylacetate — P y R |_|_,_
jum—
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HEELEE: 4-HBALEE

W | RAEE

WEIN-T
J.W. Frost et al., 2001.

Escherichia coli ¥ 12 g/L | 13% 72h |70 Frostel .
Escherichia coli ? 6.2 g/L _ 40 h I(VIG.EA;maratunga et al., 2000.
Escherichia coli ¥ 9.7 mg/L _ 24 h (B(.;E)Johnson et al., 2000.
Escherichia coli ¥ 1.8g/L | ~50% | 96h (S;@l,\l—:(.)jd;; et al, 2016
Rhodobacter sphaeroides 2.2 mg/L — 72 h (E%E%%ég}lém

Klebsiella pneumoniae © 0.12 g/L _ _ (RﬂljltéllﬂeUt)(E;/O i}gb)/aﬁ\jt )
Pseudomonas putida " 1.8 g/L . 70 h (S#)\l//ejrp;)(e)f et al., 2007.
Pseudomonas putida ® 0.35 g/L - 15 h (Sé“)\l/grllj%f et al., 2010.
Pseudomonas putida ® 6.0 g/L — 70 h (S%\l/grlt‘%e)f etal., 2014.
Corynebacterium glutamicum 134 g/L 34% 56 h |RITE

1) Biotechnol. Bioeng. 76:376-390. 2001.
2) US patent 6030819

3) US patent 6114157

4) Metab. Eng. 33:119-129. 2016.

5) ¥$B92012-183048(LEEE2011.3.8)

6) Appl. Microbiol. Biotechnol. 43:985-988. 1995.

7) J. Biotechnol. 132:49-56. 2007.
8) Appl. Microbiol. Biotechnol. 87:679-690. 2010.

9) New Biotechnol. 31:114-149. 2014.
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Green Earth Institute® (GEI)
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Thank you for your attention

Contact Information:
mmg-lab@rite.or.jp
www.rite.or.jp
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