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Three Essential Social Systems for a Sustainable Society
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In order to realize a sustainable society, it will be necessary to promote three social systems: a circular economy (blue
symbolizes the earth), a bioeconomy (green symbolizes organisms), and sustainable energy (orange symbolizes energy).

CNZNEDO(R [0l fE IR RZRIZRT D3 DDHAYV AT LI EER. [ESSN—T LTIV VRILNY —T{EU. LK E
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NEDO will actively work to promote and expand public awareness of these three social systems.
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Bioeconomy-related projects
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We will develop technologies for industrializing systems required for gene design, such as system which acquires
detailed and large-scale biological information,design of intracellular processes and genome editing.

By controlling and modifying the substance production function of plants and microorganisms with these technologies,
we aim to establish energy-saving and low-cost high-performance product manufacturing technology.
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Bio-based
manufacturing
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Wewill develop a bio-based manufacturing process for the expansion of new bio-resources and industrialization. We will
also develop an integrated analysis system that enables the association between manufacturing process conditions and
breeding. With these technologies, we will establish the foundation of bio-foundries that effectively bridge to actual
manufacturing, and contribute to accelerating the social implementation of bio-based products and revitalizing the
bio-economy.
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In order to solve the problem of marine plastic waste, we will promote the introduction of marine biodegradable plastics
to the market. To accelerate the spread by further expanding the application of products we will develop the evaluation
method supported by the marine biodegradable mechanism and new technologies and materials related to marine
biodegradable plastics, and contribute to the realization of new zero marine plastic waste generation.
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In order to develop CNF for various applications, we will promote the development of innovative CNF manufacturing
process technology and CNF utilization technology that is expected to have mass production effect, and at the same
time, we will develop hazard assessment method corresponding to various product applications and evaluate safety,
realize social implementation and market expansion at an early stage, and contribute to the realization of a low-carbon
society.
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Development Project on Data Sharing in Collaborative Areas
and Al System to Achieve the "Connected Industries”

oo
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The five primary Connected Industries fields (biotechnologies/materials, automated driving/mobility
services, manufacturing/robotics, plant/infrastructure safety management, and smart life) can be extended overseas and

in other fields, and the goal of this project is to develop cross-sectoral Al systems and an industry-shared data
infrastructure to contribute to the establishment of a data ecosystem that is open to startups and other new players.

AERICKZINEERIE P HSRERROEIMZEC T, 2026F F TIC, AIBSHEER D RMIZICH VT, 3,000F
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The goal of this project is to contribute to the creation of added value and the resolution of social issues with a view to

capturing a 300-billion-yen share of the global Al-industry market by 2026 and creating at least five globally successful
unicorn companies or other newly listed companies for which equivalent growth is expected.

ﬁ Cross-industrial global Al

Enhancement of the data utilization ;g5 cycle of data sharing & utiization g4 utilizing cutting-edge

Expansion of collaborative areas .
@ technologies

Data / . <4
Overseas
| infrastructures L

<> | > .
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Innovation-Frontier Projects
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The aim of this project, which consistently supports entrepreneurs in start-up companies, universities and research
institutions that have promising seeds of technology from the inception stage to commercialization, is to create
technology-based start-ups and employment, and to spur on the Japanese economy.

AE 0 st vcsE FER -
;; NEDO Technology Commercialization Program (BEVCAD) Wiz reRss
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To date, NEDO has assisted R&D start-ups at a wide range » TEMGITTE e Apmninn
of stages in their development, with many of these (BB ROBME)

companies continuing to grow and shine. The results of
each project are announced in news releases or featured NEP*2
articles in Focus NEDO, a public relations magazine TCPX oBIRI-SSHEs L

b (B8 : PoCDZRAE)
published by NEDO. (et Bt
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Kawasaki-NEDO
INNOVATION CENTER
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NEDO aims to discover innovative and challenging technological seeds and develop them into joint research
with companies in addition to national projects.

EBRICKIEFHABRIEHESER(EYK)
KAEICRTEMRZTIRZEFICFAE T 2EFMAREZFEREL. EREDHBRAFOLRZ(BET 2F 23R,
Intensive Support for Young Promising Researchers

We support the discovery of young researchers belonging to universities, etc., who conduct research for
practical use, and to promote the formation of joint research with companies.

KREEF+L 22050

2050F DIRZ MR A RHIRICI 1 TEHHIBBR Sk HERE
ATy — X725 Bt “Y®

Unexplored Challenge 2050 g E

Explore and create innovative decarbonization

technology seeds to reduce greenhouse

gases in 2050. | HEmESWRTOISL |

ERICLZEFHAEREESR (FYN) |
| RBFeLYY2050 |
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v Development of new genome editing techniques
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This R&D is focused on a series of genome-editing techniques including (a) a DNA recognition module, (b) various effectors, (c)
a delivery system, and their packaging to establish a user-friendly application.
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At -EAk Applications and Commercialization
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Development of a novel genome-editing tool with
molecular evolution and molecular dynamics approaches

BEXZ

N#A577/09-

ARRAFEDEIE  outline

7/ LiREDEEBARMISEKDIHEA TH BT ENERFICHBVWTERDIFOERLZDISTHMRYT/ Limsk
Y=L DRFENELSETNTVE U ARAKTIF EBERIN THOIHRY / LiREY — L2 I—R T &L FEZE
EIBTETIERFEIMEIERIBRBIEEDY / LRERIMT (TiD#1) ZHEREL. SEEEYICE VTS / LARENTIEET
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Most basic patents for genome editing have been issued by the United States and Europe. In this situation, Japan needs to

develop novel genome editing tools that can contribute to the Japanese biotechnological industry. We have developed a
novel genome editing system, TiD, from metagenome data.

Workflow for genome editing by TiD SIAA9-tid gRNA1(+)
C) AC AC TO #7

 Introduction of the TiD expression cassette into plant cells,
and plant re-genereation
TiD complex

Target gRNA

I

SIAA9-tid gRNA1(+)
WT (VC)_AC AC TO #2

Osakabe et al (2020) Comm Biol, 3, 648.

The SIHIAA9 knockout tomato plant
and fruit generated by TiD

* Mutation analyses for long-
and short-range mutations

ARARICKURESNICEMZAV T, T A ICEVIERTEEEABY DIERNTIGEEL B E Ul SERESCHMLEE:
EHEREEIN DB ZEITOVRQIMEY S/ LR ICFHIATERRIINEHEBR I B D FETT,

At -EAk Applications and Commercialization

BREEZTR T RIFY. RE. REDBE- BN ZBET A

Breeding of crops, livestock, and fish.

BERYELEERORHE IR, BADEL @Y. 181, MEYS) 281897

Production of metabolically modified cell lines and individuals to produce useful chemicals

NEDOFOYTINEH | {BMFDEYZE RV cEHEEREERIM DT
TOYVIJrSEEE | BEXRE BHERE BLFRAF. LEAE
B W& b 8 K& BERERER ASERET FIRRER. EMERERTE: HERHE
E-mail: kosakabe@tokushima-u.ac.jp  URL: https://www.bb.tokushima-u.ac.jp/
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Gene-expression on/off switching platform in plant:
Regulation of isoprenoid biosynthetic pathway

N#52/09- (2384) b3 S DNATRZEFR, RILKZF

ARRAFEDEIE  outline

BRILEYZREICEEETRIMEYZERT DIcH . RN BHRIBE T FHORIRZERED DR ECHIEHTIFER
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TWET, INICKW . SHEULEDBERAV L/ A ROSEENTIREICIR D T ENBFINE T,

We have developed a gene-expression on/off switching platform to produce high-value metabolites in transgenic plants,
applying chromosome engineering techniques to plant metabolic engineering. By using the platform, we can create a targeting
locus on the genome of a host plant, which enables us introduce multiple gene cassettes for the metabolic pathway enzymes

all at once. Moreover, expression of the multiple gene cassettes can be strictly regulated by application of an inducer agent.
By using the platform, we have introduced a heterologous biosynthetic pathway for overproduction of high-value isoprenoids

in plants.
TR ORISR
Outline drawing of research development
Plant isoprenoids as industrially valuable compounds
Multi-linked gene expression cassette
g P Natural rubber JONTNR Drugs
o~ O
Common precursor o
e b (IPP) Vitamins
ON/OFF -
switching A0 Novel '&‘;‘! ;{";
factors : biopolymers =~ 1 Biofuels “i—ds, = won
Gene-expression ON/OFF platform & o

At -EAk Applications and Commercialization

EENAVNTDBVWAY TV /A R(DL.TSAFVI  EEmR. /N\NA F L ) OEYICB I ZREET SV
T#4— LEFRZEEZ TVDEREDHBIF

We are looking for collaboration with some private sectors that have an interest in plant-based production of high-value
isoprenoids such as rubbers, thermoplastic polymers, pharmaceuticals, or biofuels.

NEDOZFOYTINEM @ {BMEDEYZRV IcEHREREERIMT DR

FOYVIISEEE | (RBEAEEAN) DI EDNATARR, £EATE FRIEAFRF R TFHAR

M W& b B & (RBEMEEAN) DT EDNATARA-REFLFHRE RIEAFAERTZHRE
E-mail : masumoto@kazusa.or.jp takahasi@seika.che.tohoku.ac.jp
URL : https://www.kazusa.or.jp/ http://www.che.tohoku.ac.jp/~seika/
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v Development of a vitamin Ds production system with multi-step
metabolic engineering and highly efficient plant tissue culture

I\M#52/09~ TP TIEE. FUVR—IL T4 VT R (5 RIS ()

IRABEFEDEIE  Outline
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ATOVIIRTIR EIZVD:ERICEFRT RBRBZEEL. '/ AREZSOELTFRECIIAHREZSER
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CETURE BN TR IC L DEYBRERAMBEEESREZEELET T,

Vitamin Ds is used as an effective treatment for osteoporosis. It is reported to accumulate only at trace levels in certain plant
species. In this project, we tried to increase the yield of vitamin Ds production by multi-step metabolic engineering including
genome editing. As a result, drastic improvements in vitamin Ds precursor content ratio etc. were achieved. Moreover, we will
establish a production system using bag-type bioreactors. Then we will build a next-generation plant factories for the efficient
supply of plant-derived useful compounds.

ENEEERRAA—Y

BHHONREZREA A—Y

—
7-DHC
HER{R giﬁm T

BRERG *T RERH | S

.
I0F5E-3EH{E Applications and Commercialization

STEP 1 : ZEGFHEBAKMZEGEcZRELF B DR

Development of a multi-step transgenic plant
STEP 2 | ZERECTFIEREMEDIRIBEHINDRFE

Establishment of a high-efficiency plant tissue cultivation system using bag-type bioreactors
STEP 3 : SR ENIE+ BN RIEYIBERIMNIC KR HEY TIHORAL

Implementation of next-generation plant factories

NEDOZOYTI & | {EYZEDEYZE R SR mEERIMT DR

FOYIJLSERKE | KRR, KRFIIAZ. #FAZ. LBEERAE

B W& b 8 &£ BRUPIHE URLhttps://www.takenaka.co.jp/
FUYR—ILFT 4T Z#F)  URL:https://www.kirinholdings.com/jp/
HERAMEZ#F)  URL:https://www.kncweb.co.jp/
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Alkaloid Production Using Metabolic Engineered Medical
Plants

NAF/09— .
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Research and development purpose

@ To develop a technology platform for producing raw materials of plant-derived medicines in plant factory.
@ To increase the monoterpene indole alkaloid content in Catharanthus roseus.

3 To optimize the cultivation technique of C. roseus in a closed artificial-lighting plant

RO RR
OZF ZF VU T ELFO—EBURRFKMTZAFEL. 7 ILH0A REGHKICES T 28 FOBRIFEIRRZHET.
Q=ZFZFVUDLRERELFEABYOIELEMZRFEL. 7L H0OA FEG R ZIZE S N B ZHIS,
OALHENEY TIH CERMIBZITV RFGINENMFSNDRIBRIBZHEIL,
Results of research and development
( Developed a transient gene expression technology in C. roseus, and confirmed the overexpression effect of the genes
involved in alkaloid biosynthesis.
@ Developed a technology for producing stable gene-introduced plants of C. roseus, and acquired plants with modified alkaloid
biosynthetic.
(3 Established a cultivation environment where good yields can be obtained by performing hydroponic cultivation in a plant
factory with artificial light.
RZRFEOEIEE

Outline drawing of research development
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-Genetic recombination technology
(including NBT)
-Tissue culture technology
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C;tharanthusroseus. Plant Factory with Artificial Light 04 REREGR.

A Increased content and yield by advanced o - B
Plant raw materials of environmental control, shortened cultivation High quality and sustainable

vinca alkaloids period (increased productivity, stable production) alkaloid production technology

A5t -ERA1k Applications and Commercialization
BYOHEYCRDEINEENEEEZEITNDEE

Private companies considering production of high value materials in plants or microorganisms.
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E-mail: hiroaki.kisaka.f2g@asv.ajinomoto.com URL:https://www.ajinomoto.co.jp/
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Development of techniques to produce perilla rich in
3 functional ingredients
N4#77/09— #F=/PvS
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v

We have been developing techniques to produce perilla rich in functional ingredients. The basic techniques consist of genetic
engineering and cultivation in a plant factory. With the genetic engineering technique, we modified a genetic transformation
method for perilla and created genome-edited perilla plants that contain double the amount of functional ingredients. In the
cultivation technique, the annual yield was increased 2.8 times compared with conventional methods by optimizing cultivation
conditions. We also found that another functional ingredient increased more than 20 times by treating perilla with certain
stimuli. We are continuing research for the practical application of the techniques we have developed.

sRRa R DRI R

Outline drawing of research development
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A5t -ER1k Applications and Commercialization

e S ZESEE U EBHICEKDH D EEEDEEICDRIFILVWEEZEZITVS

We would like to collaborate with companies interested in raw materials with high content of functional ingredients.

NEDOZFOVTINEH | {EMEDEY RV cEAERERERMTDRR
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Production of substances that stimulate the hatching of

potato cyst nematodes using transgenic solanaceous plants

ARRAFEDEIE  outline
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Potato cyst nematodes (PCNs)are difficult-to-control pests that infest potato roots. Effective measures or control agents have
not yet been developed, resulting in enormous global damage.

PCNs respond to hatching factors (PCN-HF) secreted by host plants, and larvae are induced to hatch from eggs. In this project,
we developed a mass-production system for PCN-HF, which can be a novel PCN control material. We aim to commercialize a
pest control method that applies this PCN-HF.

To date, we have been able to achieve more than 100-fold higher PCN-HF production compared with conventional soil
cultivation by using the optimized liquid culture method.

I v A1 EEALFEIOTRES

. st = HICFR
DROFHLEFRET SIDICRAD PCN-infested field before potato planting

PCN-HF ( » ) Z2STCHETFERZRTT

In order to promote larval hatching, a product

HAFERD
Product to be
developed

EBE1R D TEEAEMN TR
There are no host plants to feed on

containing natural PCN-HF is sprayed.
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X. R FTERDPCNBARRDLHEF  Fig. Mechanism for PCN Control of Products to Be Developed

A5t -ER1k Applications and Commercialization

BE. ERFIRCOEERDBRZREID. BH CORMSER(EZBELTVLE T,

Currently, we are considering the establishment of a production system on a business scale, and we aim to commercialize it
at an early stage in-house.
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Development of a single-use bioreactor for plant cell
culture that enables low-cost culture

N#579/09— EEBE=HLE (%)

IRABEFEDEIE  Outline
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In the smart cell project, we have developed a single-use bag that enables low-cost culture of plant cells, with the aim of

low-cost production of the important pharmaceutical intermediate 10-deacetylbaccatin Ill. By designing the single-use bag
without a device such as a stirring blade, it is possible to culture with the minimum equipment.

BREVTNAFEETOERICSIF R BEADKIBRMERD TTEEL RV T IEERT —ILE800LY A XEXTE
SEAB TY o A F A IEEHIROMICEBREDBYBRRDIBECAIILTHY . L EYREZ AV REEE B EEN
DERNEIFTEE T,

As a result, equipment costs in the bio-production process can be significantly reduced.
In addition, the culture scale has been proven up to a size of 800L. In addition to
cultured cells of yew, we have succeeded in culturing several types of plant cells using
single-use bioreactors. The single-use bioreactor can be applied to the production of
functional chemicals for a variety of plant species.

FHRRIESED B Comparison of cell growth gFW/L (fold)
Yew-tree cells| Plant cells A | Plant cells B
- 21d culture | 11d culture | 21d culture

Flask 03L 130(4.3) 265(35.3) 200(12.8)
Jar fermenter 1.5L 118(3.9) 250(33.3) 182(11.7)
Single-use bag  15.0 L 114(3.8) 221(29.5) 153 (9.8)

//7)[;:1. —ANYT1EE
Single use bag culture

A5t -ER1k Applications and Commercialization

2 7WA-ANY T DERRCEYHRICSINSEMIIBMEDRFTEEZZEITVIEE

Private companies considering the use of single-use bags and consignment production of high-value materials in plant cells.
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SATYAIT VAT — E-mail: Homare.Tabata@mitsuichemicals.com, Yoshihiro.Katoh@mitsuichemicals.com
URL: https://www.hmci.co.jp
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v Development of new DNA synthesizer suitable for
) preparation of long-chain DNA materials
NM#77/09— BE70/9—ER(#)
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We have developed a 96-column synthesizer that can synthesize DNA fragments over 200 bases as an initial material in the
automation of long-chain DNA synthesis at a low cost, high efficiency and short time. It has a multi-channel-type liquid sending
mechanism that enables minute control of reagents and high-speed mixing of each reagent. And it is possible to keep a high
reaction efficiency with a small amount of reagent. As a result, we achieved our plan to synthesize 96 kinds of synthetic DNA
of 200 bases at a material cost of 3 yen/base within 20 hours.

Flo HAREUCEREB B AR MESHEICDHIEL, 707 S5 ARRICKVSBRHEDERICEM MU KEES
DERFEEE. KBIEZ D BFNDBEATREE R UT

In addition, it can also use various reagents. And it will be applicable to the field of nucleic acid chemistry, nucleic acid
medicine etc.

M-2-TRS
DNA/RNA Synthesizer

M-96-LD
DNA synthesizer for
long-chain DNA materials

I0F5E-3EH{E Applications and Commercialization

R#EDNAGRDI L3S 200meriZE D EFERDNAZER BRI AN TRIZ W73

To prepare chemically synthesized DNA of about 200 mer in a short time and at low cost.

REDNAGRLSC NI EEZSOIE R ERiER =GR UIcW\ T

To synthesize chemically synthesized nucleic acids including artificial nucleic acids.

Mg~ mgD LR ERREE N BEESNDT

To produce several mg of chemically synthesized nucleic acid.

NEDOFOYTINEH | {BYEDEYZ R e EHRERE R DFEFE
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Development of Smart Cell for High Production of

) | Rare Amino Acid, Ergothioneine
NM#F9/09- E——

ARRAFEDEIE  outline

F/IARECHEICZTFENBITIVIF 4242 (LUT.EGT) |1 BitkgEDABERPE VLW LIERZ D DHRARA
PEZ/BTHY R DOEEEMRMEVTEEINTOE T HFIC MRBERRE (PILYNAI =R/ N\—F VY
1R) DDA RIMRICKBINEBIL (VD 2). BARE. FE(E AN ADIFIR ER L IRMERNHRESN. BR. (biim. EE
EME COFIANEFEINTVET,

Ergothioneine is a rare natural amino acid found in trace amounts in mushrooms and other organisms, with excellent
antioxidant properties and properties that improve brain function. It has high potential as a next-generation functional material

and it is anticipated that it could help with neurodegenerative diseases (Alzheimer's and Parkinson's), depression, skin aging
due to ultraviolet light (wrinkles and spots), cataracts, and glycation stress.

REERCREREBEIZAV TR, DOEMER EGT ZREHETETIRBEBEINATEETOTADERZEDT
EFUlco AT OV T N TIH [BESRAZEIRETHRAMT) (BRI SRR [HTP fAEIEEE- SHE BT [ER AR MT] &
WSABREDAY — )L BB ZERL. SERNZHRE(E LI E T RENICEEEA T EUMEYZRVLTHE
FREUNIVOEERZER LU,

We have developed a cost-effective and environmentally friendly bioproduction process that could provide a stable supply of
EGT through fermentation. As a result of using four Smart Cell foundational technologies (enzyme design, metabolic pathway
design, HTP microorganism construction/evaluation, transporter identification) to attempt to improve the EGT productivity, the
production reaction within the microorganism cells was optimized, and an exponential improvement in productivity became
possible.
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At -EAk Applications and Commercialization

B ERZEC TRBEUCEMR Y SHERORERREZRAVT. 20226E0ERLZBELRAT—IL7vyTD
R ZIREED THIET,

o commercialize EGT production, we are developing a scale-up of the fermentation process using an EGT high-producing strain
and our original EGT purification method with high purity.

NEDOFOYTINEH | {BYZEDEYZ R B R LRI DREFE
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E-mail: takeshi.nakatani@nagase.co.jp  URL: https://www.nagase.co.jp/enterprise/nagase-r-and-d-center/
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Development of highly efficient, large-scale extraction and purifying

) system for the target protein expressed in transgenic plants
N4#57/09- -
EEEEE (FF)
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We aim to develop a pilot-plant-scale (i.e., over 100 kgF\W of plant per day) extraction and purifying system for the target
protein expressed in transgenic plants and to establish a system configuration that can be scaled up to commercial size.

....................................................... : (a

N > S > 15t7351_\> R
n i

~

INFE

Harvest

Highly efficient

Crush Clarificatio Filtrate 1st Column

FFERTR

___________________ Developing Target ! MIBOD =
High speed
iy =@z | wieEs | ~EE
KBS0 ) . | BRSE | ASER | JUvy— | AREBEE
s ovons me | maE o A~O o KRE—EUIE
CiwaEo 1 mamso | e x o ) Large scale
Crush Process BELER (@) ZaN O

<Existing Technology>
-Mortar grinding(Labo) —Speed X

-Blender(Oversea’s Large scale) | £ S
—Efficiency A N | - B — ;I:'?E{ bi‘j,lt—\
<Developing Technology> il = i g :
-Large-Scale Grinder s J Lo
-Optimize the process time and temperature

—Speed O Efficiency O

Inactivation

A5t -ER1k Applications and Commercialization

EYICLDEMIEEYEEEZEZX TVDEE

Private companies considering production of high-value materials in plants.
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v Research and development of environmental control
technology for plant production

N#A577/09-
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The objective of this R&D is to develop environment control techniques for plant cultivation before and after gene transfer for
improving the target protein productivity in plant-based transient gene expression systems. To increase plant biomass in a
short period of time before gene transfer, we are investigating the effects of a new lighting method etc. We are also examining

whether light irradiation at the appropriate timing after gene transfer is effective in increasing the energy efficiency of lighting
for the target protein production.

Upstream production Downstream processing
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A5t -ER1k Applications and Commercialization

WYL= ERAUEMFIREERI VNV BEEZRNUL TV S EES

Private companies considering production of high-value proteins in plant factories.
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Development of novel enzyme resources from a database
HWEXE
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We have been developing a platform technology that systematically finds suitable enzymes contributing to the biotechnology
field from a database, based on two key bioinformatics: re-organization of an enzyme database from the viewpoint of
bio-based material production via high-throughput data acquisition and analysis; and development of an artificial enzyme that
exhibits high activity for a target substrate and/or novel specificity. To do this, we have used a computational approach that
properly proposes an enzyme modification strategy. They have led to shortening the enzyme development period in industrial
use.
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v High productivity of |

valuable chemicals v Biodegradation

v’ Bioconversion

) 8

RS- RA1E

Applications and Commercialization

ERVBEEDNAFLZEZTNSEE

Companies considering bio-based production of valuable chemicals.

R EUTBRCEEMEERDOEILICEBIKDS 27

Those who are interested in development of enzymes with a novel specificity and/or high activity.

NEDOFOYIINEM : A—RYUY A JIVERZEILERY 2/\ 1 7 HRMREERMTORF
TOYVIISEKEE | PR HEE #) VISR () TEE (%) SR ERTE (%)  RIEESE () R8BIV — A4 () SUNAZ RRAE.
(= I LF PR

MPERRLIR/NA A TEHFTEYI— E-mail: hasunuma@port.kobe-u.ac.jp

B W &Ea b & & URL:http://www.egbrc.kobe-u.ac.jp

ﬁ
CA

ERRFREFEEA

@EDO MLV — EEEINTE SRS

New Energy and Industrial Technology Development Organization



ETINO.18

AEIEESMEEDTHD
JVUREERAAVY—bMEIVEESE

Development of Corynebacterium industrial smart cells for
the production of aromatics

v
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Based on a versatile bacterium, Corynebacterium glutamicum, we have been developing industrial smart cells for catechol
production. Our current catechol production has already reached the world highest titer. However, our study showed that we
must overcome the catechol toxicity against the cell itself for further productivity improvement.

This project is jointly conducted with research groups specialized in the state-of-the-art technologies of information and omics
analysis. Through this collaboration, we aim to develop technologies to overcome the inhibitory effects and establish the
world’s first smart-cell-based bio-catechol industry.
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Industrial smart cells

Applications and Commercialization

MFRIDNA FH T I—)LEUTEE-BRFE

Aiming for the world's first bio-catechol commercialization.
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E-mail: mmg-lab@rite.or.jp  URL:https://www.rite.or.jp/bio/
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Bio-foundry Facilities for New Entrants; Accelerating Trial
Bio-Manufacturing of Candidates by Establishing Standardized
Bioreactor Series and Culture Conditions with Scalability
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For designing and breeding of
“Smart Cells”--

e Establishing standardized bioreactor
series and culture conditions with
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CQ Bio-Manufacturing Laboratory
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scalability

e Achieving proper POC even in
small-scaled cultivation

BEOTFIY TSRS E

Reduce repeated labor and time
consuming

A5t -EAt Applications and Commercialization

MEDICKDMEEEZEZITVIFHSALE. AH

Private companies considering production of new materials in microbials.

NEDOFOYTINEM @ A—R/UT A TIVERRZENRY B/ \A 7 FHRM B EERMTDREF
F—IRBEURE/INA T EEI R IAY NI ZF L (Data-driven iBMS) DEIF
FOYVITJrSERKE  REAZE RERMBHEAR, () Zd>YUa1—yay X NMNAE. (B EEEITRSTHZR. RREAE. LEXE.
M)AV FVF NAFFT0/0Y—X, (IBE) MEHERITRREE, RRAZ. RERAZE. RIEKZE EE (#) .
(REHE) HERIRIB AT FOREAE . R SUHANE () AETTE 2R T 2R () . SEERE (7F)  FEREREE () . ABRAZ: . RBRTEKZ.
() BEEWRSA. (85 NAF A VI AR
M W& b B & ARCEAZTIFBEGLTEREYTOCATERAE ARl R =T
E-mail: eiji.nagamori@oit.ac.jp  URL:http://www.oit.ac.jp/bio/labo/~nagamori/
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v Development of a virus gatekeeper for detecting
viral infection risk in one minute

N#A577/09-
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IRABEFEDEIE  Outline
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(SARS-CoV-2) A VI I VY IAIVA BKXU/ODAILATT,

We have been developing a virus gatekeeper that can detect a viral infection risk in one minute in order to prevent the spread
of infection. The virus gatekeeper is placed at entrances and performs on-site tests to determine the viral infection risk of all
visitors. It enables infection control such as preventing a potential virus carrier from entering the building. We aim to achieve
the one-minute test by integrating highly sensitive digital bioassay technology, technology to speed up reactions of the virus
detection reagents, and a fully automated instrument. Currently targeted viruses are SARS-CoV-2, influenza virus, and

Norovirus.
DA IWRY —hF—/IN—DBRAA X—
Schematic diagram of applications of the virus gatekeeper
( = =l — = -
S MEE% BmIiE A VAT =R E—)N—

DAIWRIFEE

Virus carrier

HIFERE
Prototype

A5t -ER1k Applications and Commercialization

EERA OSB3 Y1 )L ABRUZT TV NO— LY —E REMTUI R

Private companies willing to provide the service of viral infection risk control at entrances.
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& Development of Al for lifestyle guidance using intestinal
environment information

Al-—9HH

ARRAFEDEIE outline

ErDBEAICFHEREEULICEHRIBEAMEDER (BRHER) MERLTHEY . EEBIBROFEEIERICESL
Zb\égtb\ﬂﬁbh‘lgmot*tb\iﬁ' BARHEED/NS YV RFELATREBZO>TNSIH. BRIKUICRIRNGE

EBBEBECATERVE T . ATOIIIMIENT, 800FIDREET —I PERIRIET —5 . 7 VT —hF—9%D
T—9tul\€'71:h.\$/5“‘|“m} BAIDBERZTVR Ul EBERDAICHUTOHEIC DR B EENE VIEICITE
BEROBERZITVIRET S ENTIRETT .

(BRAXII V. (%%)MOLCURE

The human intestine is inhabited by a population of more than several hundred kinds of intestinal bacteria (intestinal flora),
and it has become clear that they are involved in the onset and exacerbation of lifestyle-related diseases. Since the balance
of intestinal flora differs from person to person, the lifestyle that is effective in promoting health also differs from person to
person. In this project, we have developed lifestyle-guidance Al based on a data set of 800 cases of health checkup data,
intestinal environment data, and questionnaire data. It is capable of selecting and proposing behavioral goals to people with
obesity tendencies in order of the probability of leading to weight loss.

Lifestyle improvement
guidance platform using
intestinal environment information

D =] E @) gz
Intestinal Health ) ) )
environmental  checkup Optimal lifestyle guidance
data data for each individual

At -EAk Applications and Commercialization

RERBIEEPSY (A TN R—NEITOEE
Companies that provide specific health guidance and diet support.

ERREICRALN HBEE

Companies that are interested in health management.

NEDOZOYzIh4&#r : Connected Industries #3EDTcH DIBFABE T —IHE Al AT LFIFIBESSE/
BARERRZNALCEEBIBEEAIDEE L ZBEUIcRFESEE

FOVITJLSEERE:: BAIITY. (BRMOLCURE

B W& b ¥ % XYYy  E-mail info@metagen.co.jp  URL: https://metagen.co.jp/
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Development of an open platform for genome editing
support

CIRENRI(R)  [REXZE FSFFINA 7 (#F) BEXKE

AIZERL. T/ LREDT —IWNIBZE{HILT DY/ AREXEF —TV TS5y T+ —L[Genome Editing
Cloud™| 7O 1 FHZEBAELE U AT Svh T4 —ARTOT SV I EBZRHME T ICKEDT —IZEZIC
NETEZGUIZRME T 51 BERITAHZHEL R T EEN DWERRL. F/ LREEERLT — I @ ZITI L
WTEFT,

We have developed a prototype version of "Genome Editing Cloud™", an open platform that supports genome editing and
simplifies the data processing of genome editing by using Al. This platform provides a GUI that enables simple processing of

large amounts of data without the need to be aware of programming languages, so that genome information data analysis can
be performed easily and efficiently without requiring advanced IT knowledge.

SEOTON A FhRTIE. T/ LiRERERE s . GENOME EDITING
> — SRR K — T B2 DD RS LE UL,
(1)Designer (H-f RRNAZZE) ‘
AT UTAZHIEEES -5/ BRI U
A RFRNAZE%ET -5l I H%EE
(2)Analyzer (NGSF— 5 fi#i#f7)
5/ LRELVCEE DS/ LB T —9 %
BRI DH%EE

In this prototype version, we have developed two
functions which support genome editing experiments
and data analysis.
(1) Designer (Guide RNA designing)
A function to design and evaluate guide RNAs
for the input nucleotide sequence data.
(2) Analyzer (NGS data analysis)
A function to analyze the genome edited
sequence data.

7/ LRERBRENR L LTV, EEICT I Z@T LIV EZ X TV IR FHEEI P S

Research institutes and companies that want to conduct genome editing experiments efficiently and analyze data accurately.

NEDOZOYTIh%#5 : Connected IndustriesHtED = DIFFAEE T — I HB AV R T LBEFRIBESE
EFEIRBIAID R T LEERERT — S BROEHRSFE AZERLLY/ LRET —IN—ADRHFE

FOY I SEHE | CRREIRIGRR). LEBXRE. TSF FINA 7 (#). BEEKRE

M W& b B % FSFFNqFH) HARFARSB  E-mail: info@pt-bio.com  URL:https://www.pt-bio.com/
CRRENRI(HR) BEIRIS2=T —YaVERAR BXREIFEARER  https://www.toppan.co.jp/inquiry.html
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Al clinical decision support with reduced medical labor
and increased quality of care at the same time
(%) L3>, Precision inc.

&

Al-—9HH

ARRAFEDEIE outline
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7% {E L. connected industriesZfIILE T, ju- 0/ J%.l
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—_ BT
Precision is an Al start-up that develops clinical decision ATHER @
support with over 2,000 medical specialists.
Our product has been shown to reduce medical labor and WISAE NBNe nuwa  imae
increase the quality of care at the same time. We aim to ;;ﬁﬁ el B

connect data and create connected industries in healthcare
using deep learning technologies.

At A1k Applications and Commercialization

DEPHEBICEAT 2& ERFISOERFZHIRL DD ARICERDEZELEY

Our product has been shown to reduce medical labor and increase the quality of care at the same time.

Connected Industries #EED = DFRABIRT —IHF AV R T LRF(BESSE
EEERZEMNICRE U2 BESEAIY 2T LDBIF

HRXRH T LYYy BEERAE
MR FLyyay LI pr@cds.ai
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o2 AlEHITIEEZHS BB TOL%:!
NA FEEAIREHT Sy T+ —LMi-MAP
& Improving strain and culture technology with Al:

o Mi-MAP for achieving Al-controlled bioproduction systems
Al-F—9HH

ARRAFEDEIE outline

BEEHERD/NA T EEAIFE Sy T4 —LMI-MAP(Microbe Management Platform) [&. 1S&EiE% 5

RITHDOUT LI A LICTHEEL. e EEFILICLZIEBE O XA DTl -HlHl BB REIRR~=
THEICLET

(¥) B LB HRAFPR

Our strain and culture technology controlled by Al called, Microbe Management Platform (Mi-MAP) produces prediction
models that are able to predict/control the cultivation processes and suggest the optimal cultivation conditions with high
quality data in real time. Mi-MAP makes the fast development of bioproduction systems possible.

ETILER (£8) £ REE

Learning Inference Validation

F—9miS AISLE BTG HIEER
Data acquisition reprocessing  Training Trial

{‘é} D71 LAN FIRIE A A/ FIEIA D E B

Input in real time Prediction/

—
1 Optimal input BEhAN
AL
Preprocessing

Automatic
o @ v

IBE—5 e FBEFIL — . Trial
28tV Y " Prediction model SR
Time-series data \ S— z
from various sensors T RS
.. / T
EFIVAIE
Training F—=8EZHVVT

Data monitoring

At A1k Applications and Commercialization

AT =9 A TV RAZRVENAF D IKIICRALER DB - WES

For private companies and makers that are interested in a bioproduction system utilizing data science and Al.

NEDOZOY I h4&#5 : Connected Industries HEED = DFEAMBIHT — I HE Al R T LRF(BESZE/
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M W& b B 5%: ®BRBEEHEA E-mail: info-cl@chitose-bio.com  URL:https://chitose-bio.com/cl/
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Development of heart and lung sound visualization application
and Al-based abnormal sound detection system

ETNO.25

Hmcomm Inc.

[EFEm. EEHESFORE. BHERURZ2EDOEREFREFICET 2EE]
DEDICKI. N TV DBHIFIZEZ S B TIREE T,

BH. BRI —RA TR HANRIL BRmFEECEICENITDT,
NEDORTR7—X (D-15) N&#EL T LY,

NEDOZFOYTIb4E#5 1 Connected IndustriesHtEDIzsh DIFARIET — I HAF AV AT LBIFIBESR R SEFEUIIEIAID R T LOBF,
EERAAI TS5 YT+ — LBFE

FO0YzJbsEHE : Hmcomm (%)

M W& b & % Hmcomm@#F)R&DEVSY—  E-mail: hmcomm_sales@hmcom.co.jp  URL: http://www.hmcom.co.jp/
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FAST-D = Flexible Anormaly Sound Training and Detection
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Development of a cloud-based double-checking system

with deep learning to support gastric cancer screening
(#) AIXF ALY —E R

[EFEm. EEHESFORE. BHERURZ2EDOEREFREFICET 2EE]
DEDICKI. N TV DBHIFIZEZ S B TIREE T,

BH. BRI —RA TR HANRIL BRmFEECEICENITDT,
NEDORTR7—X (D-15) N&#EL T LY,
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B W& b 8 % BRAXT AT —ER  ask@ai-ms.com  URL: https://www.ai-ms.com/
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Early detection and monitoring using artificial intelligence
and lymphedema tomographic monitor Tk

ETINO.27
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E-mail: masa2@chiba-u.jp  URL:http://www.em.eng.chiba-u.jp/~takei/papers.html
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WAlgal Bio utilizes functional algae strains, advanced | ¢ ‘H} ¢
breeding method using heavy ion irradiation and 11*
culture expertise (large-scale closed bioreactors) | L. +
to provide algae-based solutions to global issues. E
We aim to provide algae-based products for |
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Development of high-valu

e functional

components from microalgae
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lgal Bio Co., Ltd.

food, cosmetics, energy and medical-related
industries.
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Development of healthy food and functional
ingredients based on solid research
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Breeding technology to
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Efficient utilization of CO2 using closed

environment-friendly biodegradable products
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/ Rapid and Exhaustive Monoclonal Antibody Discovery
Technology
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FEAUGVEBREATORIDICEIVMAZRIZSE 3. IRTONAFZ—EERRS BRI LN TE. HD2B-E
W18 TIEBFE TOHADEUS I TIREICIR R LTz,

A2 AWIE3IRIIGE /70— FLHUARS. RN ERRORREZED TVEXT,

EWith Ecobody Technology, antibodies can be isolated individually from each B cell (single cell) of humans and rabbits. In
isolating antibodies, B cells are not immortalized and proliferated. In addition, the antibodies are expressed with a cell-free
protein synthesis system.

Therefore, we can isolate and express antibodies that maintain the diversity possessed initially by humans and animals very
rapidly (2 days).

Ecobodyill ey . sziem I i - oo
12 & OBRER i X S mRa D ER 1#EEa S D DR
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A5t -EAt Applications and Commercialization

NEREDRE. SHERASCIEREIN CIIISRESF MR T/ I0-F IV REZREEVTWVWBTERER. PHTZT

NEDOZOYTI &R | £ BEEHiFDIEE IR MNERERLRIiTDRFE
JOYIJrSE#E: Body%Xatt
B W& b 8 %: Body#kiztt  Email: info@ibody.co.jp  Website: https://www.ibody.co.jp/
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u Al triage system for emergency CT
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Emergency physicians have serious problems with diagnosis using CT images. It is very difficult to always make an accurate
diagnosis within a limited time. To solve this problem, we are developing a system to shorten the time taken to read a CT
image and eliminate oversight by using Al image recognition technology. Currently, we are developing an Al system to detect
emergency trauma and COVID-19, which are particularly urgent issues, and in the future we will be able to handle all
emergency diseases.

HRSHSCTEHIAI COVID-19CTE2HiAl
EERBBAITOY 7 « 7R 20204 EERRADVEEITIR 20194 - 2020 EMHERSEITR BARRESS HMAGHR
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AT -EAk Applications and Commercialization

B+ R GmICCTEMAIZHIFAFR VRS

To incorporate CT diagnostic Al into their products.

ZHIAIRFEOBER RGN Z U WS

To conduct PoC for developing diagnostic Al.

NEDOFOYIIhET | EHREZHAIRRICE I DML N— MERZIREB DBIF
JOYJhsE#E: Hlattfcuro
B W& b 8 %: HXetfcuro  E-mail: shusuke.inoue@fcuro.com  URL:https://fcuro.sakura.ne.jp/wp/
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u Cancer therapy with nanodevice
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xenoBiotic®: {(E&E¥SIEFAY I b7

u xenoBiotic®: Chemical Toxicity Prediction Software Package
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SHRBROTES (31 H EE DR EIIEE S, xenoBitoic®

[xenoBiotic® reduces the costs that arise from a positive
toxicity test.
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A5t -ER1E Applications and Commercialization
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M The second test of Ames mutagenicity prediction is now being conducted.
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Development of a small, sensitive and selective ethylene sensor
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BMonitoring of ethylene (a plant hormone that causes ripening) will be a key parameter for having an optimal supply chain of
fruits and vegetables, controlling peak ripeness, and reducing food loss. We have developed a small, highly sensitive sensor
capable of detecting ppm-level ethylene with great selectivity. This sensor consists of three components: a highly active
catalyst that selectively converts ethylene into acetaldehyde, a reagent that reacts with acetaldehyde to release acidic gas
and an SWCNT electrode that is very sensitive to acidic gas. A prototype of the ethylene sensor is ready to rent to users.
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ACS Sensors 2020, 5, 1405, %5F82019-206038, %5F82021-080920, PCT/JP2020/039138

LAt -EAk Applications and Commercialization
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MPrivate companies relevant to the food supply chain (transport, storage, ripening, smart-agri, etc.).

BEyYA-—h—

M Private companies manufacturing sensors.
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u Production of adipic acid derivatives from biomass resources
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MWe developed a production route for adipic acid and 2-hydroxyadipic acid from biomass via a chemical conversion process.
This new process for adipic acid production has better inherent atomic efficiency than the conventional petroleum-based one,

35

leading to a potential decrease in CO2 emissions. 2-Hydroxyadipic acid is a potential monomer of functionalized polymers.

BRI developed technology
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AT -EAk Applications and Commercialization
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EPrivate companies considering replacing the raw material of plastics, especially polyamides and polyesters, with biomass.

W2.5-03VINIVINVBOEEREMTZBUSSICABRIIAZZEZTVNSESR

EPrivate companies that have production technology of 2,5-furandicarboxylic acid and want to expand its utilization.
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Wearable device attached to nail surface for daylong
LmsEd  health monitoring BIRFEFIFR
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u Development on ferromagnetic iron powder for motor and

@ | passive element utilizing easy magnetization axis control technology
YINTEE AMTEAS SHERTEAS
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[MThis development aims to improve the magnetic properties of pure-iron-based ferromagnetic iron powder utilizing easy

magnetization axis control technology. Currently, the developed iron powder shows an improvement of 2.5 times in
permeability and 5% in magnetic flux density compared with conventional spherical iron powder.
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A5t -EAt Applications and Commercialization
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M Private companies looking for higher performance for motors and passive elements.
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R&D of cellular plastics composed of green algal unicells
as carbon recyclable resources
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EWe have researched and developed cellular plastics in which a green algal cell is used as a raw material. Cellular plastics have
the advantages of not requiring the processes of extraction and purification of bio-based raw materials, and so do not required
specific-purpose plants. As the technique to have each cell adhere, so far we have produced several types of cellular plastics:

multi-layered cellular plastics, composite cellular plastics, and thermosetting cell resins. In addition, they have shown the
properties of controlling water repellency and coloring, and so on.
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Conventional biomass plastics fabrication

A5t -ER1E Applications and Commercialization
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MPrivate companies considering use of green algal cells as structural material.
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Al development for the pharmaceutical industry
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BExawizards is an Al startup with the mission “Solving social issues through artificial intelligence for future generations.”
Regarding the biotechnology area, we have been developing Al models across the value chain of pharmaceutical companies.
In this presentation, we will introduce the achievements and capabilities of Exawizards while focusing on Al (shown below) for
the research area.

ESFAIS A e -
for Small molecules drug tEYDOREF~EEEOZ O %, AlICKUEEILT S
discovery e Als to enhance processes from lead compound identification to optimization

fHRSER I 4H - 57 o HBIERDA Ty MTKY . AINEEISHET

For cell image ) .
e Als to categorize cell image

BREEDFA + SREMET—I%ZA YTy M. REEOIFMIRBIEDE L. FEIRG EDERDFH

redict test result
P e Ais to predict symptoms based on test data

REREI DB ENER . BESRISOBMORSTHEAIC &Y EBIRNTS

Auto monitoring for

_____ experimental animals - Als to detect abnormal behavior of experimental animals
SREFORY b o FIEICAIEEEL. SRTORETE, HIFIERSEEEL
Robots for Labo

e Als for automated weighing liquid and/or powder in laboratories

A5t -ER1E Applicationse Commercialization
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BPharmaceutical companies and service providers for them.
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Development of a system utilizing artificial intelligence
technologies for value chain optimization in plant factories
#R) T7— Loy
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M This system is composed of three units as below. By combining them into a single system, efficiency across the production site
can be improved. We aim to reduce waste or loss in a production site by more than 20 percent.

1. Big data gathering: Gathering effective data from production to consumption, such as data on seeds, material equipment,
cultivation, product distribution, and consumer needs.

2. A matching system for demand and supply: Conducting accurate and rapid matching in demand and supply by analyzing the
gathered data with artificial intelligence technologies and predicting the amount of supply and demand for fruit and
vegetables.

3. Overall controlling in every process: Controlling, based on a consequence of matching demand and supply, all processes of
value chains, such as growth controlling of cultured plants and logistics optimization.
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Figure of the system
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Reference case: Algorithm for predicting the prices of five vegetables:

SENIEER lettuce, tomato, baby tomato, strawberry, and spinach.
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A5t -EAt Applicationss Commercialization

BE/N—hF—EOEYTHICRifTZEA
Hintroducing this system to the plant factories of our partner companies.
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B Creating an export-competitive business by widening the scope of application in this system to open-field cultivation.
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