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The 2010 DOE'’s top 10 chemicals from biomass
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Glycerol ?r‘i"a ® " Lactic acid ————— Glucaric acid
400,000ty Glucose - 221
i Acetyl-CoA —— Bichydrocarbon & o e Sl:nrhlritnl
Sl — Ethanol =t
3-HP A, . E
Oxaloacetate — 3-HP Arabinose " Hydrogenaton Ara]_I: ol
j- . / / . I, ~ .k L..-
T f .. Citrate == ="y~ - Xylitol
.Aspar?l{: acd 1 ltaconic acid Xylose - v o & 100,000 t/y._
i Malate Denydration . Furfural 209,000ty ** -
ks I 41,400 t/y S — 2,5-FDCA
: a-ketoglutarate T LT =y
P Fructose = HMF -
7,000 t/y Fumalatn / i Syemeon Levulinic acid
R i oil r
i l:r L R N
Succinate  Glutamic acid Triglyceride Tasmsmrnamon Glycerol
50,000 t/y
® Commercialized scale Choi et al., 2015. Metab. Eng. 28, 223-239
. . . . .
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® \ OO Matano et al. 2012. Appl Microbiol Biotechnol
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— Liu et al. 2016. Sci Rep

T B
O

Inokuma et al. 2016. Biotechnol Bioeng
Takenaka et al. 2016. Colloids Sur B Biointerfaces

e Xylitol : Bio-based  ueta. 2017 Biotechnol Bioeng
3 Xylose R el Guirimand et al. 2019, Biotechnol J
— . Wi . .
8 L L 2 O ikl PrOd UCtS Inokuma et al. 2020. Metab Eng
— QQ - Inokuma et al. 2021. Appl Microbiol Biotechnol
CE . ] Xylulose : 8 Xylanase Inokuma et al. 2023. Biotechnol Bioeng
8 : Xyloorigosaccharides N Ismail et al. 2022. Bioresour Technol
® E OO 0 o : Pentose 8 Pxy Chetty et al. 2023. Appl Microbiol Biotechnol
. OO0 Phosphate
: : Pathway ) xylosereductase (XR)  Hemjcellulose utilization

: Xviulose-54 - / Xylitol dehydologenase Sakamoto et al. 2012. J Biotechnol
: y . (XDH) Hasunuma et al. 2014. Microb Cell Fact
e - phosphate o Xylulokinase (XK) Guirimand et al. 2016. Appl Microbiol Biteochnol

:  Hemicellulose utilization : Guirimand et al. 2018. Green Chem
e Cunha et al. 2020. Biotechnol Biofuels

Starch utilization
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3 -+ E% ~£:E§9 *fni’ft, %E%a)_mﬁﬁ 7 n t X %%ﬂ% Aikawa et al. 2013. Energy Environ Sci
® Aikawa et al. 2014. Biotechnol Biofuels
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20 Kumokita et al. Appl. Microbiol. Biotechnol. 2023, 107:7391 S AR PIPI PRSP PP P
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Pavlova sp. OPMS30543

Nature Oriented Innovation Company

OPBio Factory

Kanamoto et al. (2021) Marine Biotechnol. 23, 331
Yoshida et al. (2023) Algal Res. 72, 103144

Astaxanthin

Synechococcus sp. PCC7002

Biodegradable

plastic

2]

w Hasunuma et al. (2019) ACS Synth. Biol. 8, 2701-2709
©®
o

EGBRC  Copyright © 2025 Engineering Biology Research Center, Kobe University

Calipatria, California,

Chlamydomonas O_u“tc!?qrflhjlt.lvatvloh (50m )

sp. JSC4

N NA 2RI FNE—EFTHEER

@usno BRRR AR R /N A A= R TRV ¥ —FI SRS 5
F¥ /EEESE0HEEERT oM
SELHAR ; H24-27
MRAREE ; EBHA WEXD)

Kato et al. (2021) Commun. Biol. 4, 450 42



/N7 ONOERAEEYE ERE

CcO

Nature Oriented Innovation Company

OP Bio Factory

50mx3.5m
Largest in Japan




REEFALTTERLO

> INA FIAF
BN HEEE R M
—{ _ PUFA
. ey (#4777 2
> &I > BEEERM

% e = 7 MR

hiIZRIE
A
HeEEE, v xvy MR,

T77AV5IANLNE AFETA4T14495IHLX

o3 TONMEIE <

EGBRC Copyright © 2025 Engineering Biology Research Center, Kobe University 44



s AR

NAFTHEDILYDNY a—Fx— VR

NERZEERmMEEERA / R—Y 3 VEAIHRSER 7877 LA (2008~20185FE)
Innovative Bio-production in Kobe (iBioK)

=7y MLEMESNREBEETED
R—N—TE DEF

NA FEIGEE

« Rt/ 84 F BAE
*NAFAETA4T4
CINAFTTFAVTIAN

O NAFZR
= yy—2

ET 2 FIsLEE T ® 2B L ET HGOY X

7AatXx 7atXx E3 =g ok -0 il

BEVEREEEERT 3 EEEAR D I L EEEARD B - RMELD
N4 F2ROEF SE7 04 R DR FEEY 2T L DR 270+ R DRE% RSk & FRMEE DRAE

= FHNAE6 DDAV EmMA., tHRZEUVU—-FLTW3

EGBRC Copyright © 2025 Engineering Biology Research Center, Kobe University

141t & DiREIEE
MB{LRk s < H IV X
LY 3%
h%h

B

O X ER/HMG
WA

BAH

RBEE®
HREI®

A A/ IV TR

% B A fih gt
Bio-energy(#¥
7Yyl
ZHALZEH

45



s AR

NAAxTa/) I—

HEDNLAHIBL. BE-ER. T¥%. BEE . BLEVWVDHICHNT

HHO 2 WM< HE

EG_B'RC Copyright © 2025 Engineering Biology Research

Caopyinght 20258 Kaz niko

FHETFRASNTLD,

TI)=21\4 A

) - }o iy -;._(Z" g
XFahI-IAA

??x_. I
"')‘* \

AT ARIZI I AR

A8 & 3

IR(EDTLN)

Yzmamoto & Mizuho Bank, Ltd. All Rights Reserved.

S A 7))
AT ARNIZI I AA HVYmse A

20304

R/ A
Lt b g
LRIV

(PR )OECD (2009) The bioeconomy to 2030.

46



Synthetic biology growth (projection for 2023-2033)

g SYNTHETIC BIOLOGY MARKET SIZE 2023 TO 2033 (BILLION)

150 $ 148.93
135
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$ 116.04

| 2024 | 2025 | 2026 W 2027 QN 2028 W 2020 QN 2030 | 2031 [ 2032 J§ 2033

Source: https:/www.precedenceresearch.com/synthetic-biology-market

= The global synthetic biology market size was estimated at USD 16.35 billion in 2023 and is expected to hit around USD
* 148.93 billion by 2033, poised to grow at a CAGR of 25% between 2024 and 2033.
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Synthetic biology growth (projection for 2023-2030)

WORLD
ECONOMIC
FORUM

% CAGR

$13 billion

Global synthetic
biology market

Synthetic Electric vehicles Al
biology

@ Environmental @) Food and agriculture @ Life sciences Others

Source: Accelerating the tech-driven bioeconomy, Insight report June 2024
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Visit by government officials
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