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Advances and Challenges in the Emerging Technology Field of
Research Report "Synthetic Biology" in Australia, China and India

Executive Summary

It is obvious that synthetic biology is an important emerging technology that contributes both to
economic growth and solutions to social issues, and is extremely beneficial to Japan and humanity,
despite the risks associated with biosafety and other issues. Due to this, Japan s position in the Asia-
Pacific Region, including the United States, which is said to be the world leader in the field in addition to
Australia and India, and China, which is promoting large scale R&D investment, is extremely important. In
this study, we analyzed the impact on Japan in terms of science and technology innovation, by comparing
basic data from the U.S. with those from Australia, India, and China, which have strong scientific and
technological capabilities in the Asia-Pacific region and show great potential in the field of synthetic
biology, and then examined the direction that Japan should take regarding measures related to synthetic
biology. The report also summarizes the direction that Japan should take with respect to policies related

to synthetic biology and the possibilities for cooperation with these countries.

Science and technology policy and funding

Synthetic biology in Australia has grown from an individual, laboratory, or project-based effort, such
as participation in IGEM in the late 2000s, to a large-scale network effort as announced in the National
Innovation and Science Agenda (NISA) in December 2015. In light of this, knowledge-sharing and
educational hubs are being actively formed by leveraging and strengthening the country's existing
research infrastructure networks. In August of 2021, CSIRO (the Commonwealth Scientific and Industrial
Research Organisation) published Australia’ s Synthetic Biology Roadmap, which predicted that the
national market could grow to generate up to A$27 billion in annual revenue and supply 44,000 new jobs
by 2040. In November of the same year, the Department of Home Affairs released its Critical Technology
Supply Chain Principles, identifying synthetic biology as an emerging technology of strategic importance
for supply chain security purposes. In addition, in December of the same year, the government's Critical
Technology Policy Coordination Office (CTPCO) published the Blueprint for Critical Technologies
and Action Plan as a strategy to protect and promote critical technologies. The Blueprint for Critical
Technologies and the Action Plan, as a strategy to protect and promote critical technologies, designated
nine technology areas, including synthetic biology, that are expected to increase in importance within
the next 10 years. In connection to this, the Australian Defense Science and Technology Research
Summit (ADSTAR) was held in July 2022, where government officials from the United States and the
United Kingdom, along with representatives of other countries, discussed the risks of biotechnology. As
a result, Australia has been comprehensively promoting synthetic biology in recent years, viewing it as
an important field from the perspective of basic research, industrial deployment, and national defense and
security.

China, setting a milestone at the 2008 Xiangshan Science Conference (XSSC), has been investing in
R&D through collaboration between industry, academia, and government, establishing a journal named

"Synthetic Biology Journal,' and promoting biotechnology research, including synthetic biology, with the
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expectation that it will solve problems in the fields of medicine, agriculture, environmental restoration,
and natural resource utilization and bring about economic and social development in the country. The
government is also working to attract human resources from other countries and develop high-level
human resources. In recent years, the "Fourteenth Five-Year Plan for National Economic and Social
Development and the Outline of Distant Objectives for 2035," announced in 2021, mentions synthetic
biology technology with keywords such as "disruptive,” "strategic needs," "frontier technology," and
"key technology,' and emphasizes the need for medium- to long-term development to become a world
leader. Funding is also provided by the National Key Research Program of the Ministry of Science and

n

Technology (MOST) for "synthetic biology" and "green biomanufacturing ( ZktaA=¥ifil3E )" which aims to
break away from fossil fuel dependence, as well as by the National Natural Science Foundation of China
(NSFC) for its Major Research Programs. The NSFC's Critical Research Program also provides support
for other types of research, from microbial applications to in silico metabolic networking.

India does not have many explicit policies focused on synthetic biology or funding that leans toward
basic research, but the National Biotechnology Development Strategy 2021-2025 (NDBS2021-2025)
announced in 2021 mentions human resource development in synthetic biology among its ambitions goal
of contributing to a "knowledge and innovation-driven biotechnology economy" during the period it covers.
In addition, in August 2022, the Ministry of Science and Technology announced a new program led by
the Department of Biotechnology (DBT) - Biotechnology Industry Research Assistance Council (BIRAC)
supporting interdisciplinary, high-quality, high-risk research and R&D called the "AMRIT GRAND
CHALLENGE". The program's target areas include synthetic biology, along with health, agricultural
biotechnology, and climate change. In addition, under the DBT's National Biotechnology Park Scheme,
the central and state governments are working to stimulate biotechnology research in the country by

establishing biotechnology parks, incubators, and pilot projects through public-private partnerships.

R&D Trends
Australia is actively collaborating with domestic universities and research institutions through hubs
as well as with overseas collaborations; in September 2018, CSIRO established the Synthetic Biology
Future Science Platform (SynBio FSP) to support innovation and create commercialization opportunities
in the manufacturing, industrial biotechnology, environmental remediation, agriculture, biosecurity and
healthcare industries and focuses on three programs: environment and biocontrol, chemicals and fibers,
and symbionts and organelles. In addition, the Australian Research Council (ARC) Synthetic Biology COE
(CoESB), headed by Macquarie University, is pioneering new approaches to microbial design, including
for wine yeast, to develop custom-designed microbial populations and novel synthetic enzymes. The
Australian Institute of Bioengineering and Nanotechnology (AIBN) at the University of Queensland
opened a new integrated design environment facility called IDEA Bio (Integrated Design Environment for
Advanced Biomanufacturing) at the end of 2021 for project design, including fermentation characterization,
multi-omics characterization, and cellular design.
China's has a significant concentration of investment in Beijing, Shanghai, and the Greater Bay Area,
and among the many unique institutions, the Shenzhen Institute of Advanced Technology (SIAT), which

was jointly established by the Chinese Academy of Sciences (providing personnel), the Shenzhen municipal
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government (providing land and facilities), and the Chinese University of Hong Kong (the proponent) and
the Tianjin Institute of Industrial Biotechnology (TIB) of the Chinese Academy of Sciences are very active
in the field. STAT is actively engaged in industry-academia collaboration and has cooperative relationships
with many companies such as BGI, HUAWEI Tencent, etc. Although not limited to SIAT, it is also active
in attracting talent. In 2017, Prof. Jay D. Keasling of the University of California, Berkeley, who succeeded
in the biosynthesis of a special malaria drug (artemisinin) using yeast, opened an endowed research lab
at SIAT as a visiting professor, aiming to promote the synthesis and commercialization of Chinese herbal
medicine resources at that time. TIB-Tianjin University, established in 2012, was approved by the Ministry
of Science and Technology on November 8, 2019, to build the National Synthetic Biology Innovation Center
E B R A A H AT EIH .0 ) in the Tianjin Airport Economic Area, and in the same year, TIB joined the
Global BioFoundry Alliance (GBA) with the Shenzhen Institute of Advanced Technology (SIAT) Shenzhen
Institute of Synthetic Biology, Chinese Academy of Sciences, to lead synthetic biology research in China.
TIB's recent notable research achievements include the publication of a paper in Science on September
24, 2021, on the artificial starch assimilation pathway in collaboration with the Dalian Institute of Chemical
Physics, Chinese Academy of Sciences (Dalian Institute of Chemical Physics), the, inorganic-catalyzed
methanol reduction of carbon dioxide, and the world's first realization of artificial synthesis of carbon
dioxide to starch, including enzymatic conversion of carbon dioxide to hexacharose, and was selected as
one of the 10 Chinese domestic science and technology stories (organized by Science & Technology Daily)
for the year 2021.

One of India's BIRAC flagship centers, the Center for Cellular and Molecular Platforms (C-CAMP), was
established in 2009. It is located in Bangalore, Karnakatha, the Silicon Valley of India, which is also known
as the center of innovation. The facility is equipped with the basic facilities necessary for drug discovery
and biotechnology research, including high-resolution 3D X-ray microscopes, mass spectrometers, electron
microscopes, and recombinant model organisms.

It is also part of the Bangalore Life Science Cluster (BLiSC) along with the National Center for
Biological Sciences (NCBS), inStem, and Tata Institute of Genetics (TIGS), and has a strong presence by
funding over 330 start-ups, the most successful of which is Bugworks, founded in 2014, which develops
novel antibiotics that can act on Gram-negative and Gram-positive drug-resistant bacteria (Anti-microbial
Resistance, AMR). Another successful global company that has taken advantage of the global trend
toward precision medicine is Strand Life Sciences, a bioinformatics-based company that takes advantage of
India's status as an IT powerhouse. While international collaboration in basic research is lacking in India

compared to other countries, global development in the industrial field is active.

Implications for Japan

Synthetic biology has an extremely wide range of applications in the health and medical, food,
environment and energy, and chemical industries, and is expected to drive economic growth in each of
these countries. Although the US. and China are far ahead of the other countries in the basic and applied

research phases, there are still many research issues in the field of synthetic biology that academia is

’ Tentative translation by JST
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working on, including whole-cell simulation, metabolic modeling - reverse synthetic pathway exploration
(database and algorithm/modeling), and biohydrogen energy production, bio-bricks (parts from DNA
to tissue) and their design research and biofoundry infrastructure technology (bio manufacturing) as
mentioned by researchers at the Australia-Japan Synthetic Biology Workshop (held on March 16, 2022).

While there are countries such as China and India that lack international collaboration in research fields,
the paper analysis in this survey suggests that collaboration with other countries in fields such as "codon
optimization," "DNA data storage," "gene drives," and "bioprospecting" where Japan lacks advantage in
terms of "number of papers” is a possible approach. In the fields of "global competition" and "artificial
customization,' Japan has a strong competitive edge.

In this field, where global competition is prominent and technological progress is rapid, as exemplified
by the emergence of new technologies such as artificial custom cells, bio-3D printers, molecular robotics,
and DNA data storage, Japan should focus on research platforms, activate joint research with top-level
foreign institutions, and collaborate with other countries in academia to develop new technologies. In this
field, where technological progress is rapid, it is expected that Japan will focus on research platforms,

collaborate with top-level foreign institutions, and accelerate collaboration between academia and industry.

JST Asia and Pacific Research Center —— APRC-FY2021-RR-05
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1910 4EHIC 7 5 v A NEWFED AT T 7~ - W72y 7idi+ (Prof. Stéphane Leduc) 7% [& NS
(&mmmBM@WJtw5§%%ﬁot®ﬁimk§bﬂfwéi—ﬁ\ﬁﬁ@%ﬁ&%i@\%ﬁﬁ
MOERIESTR—F Y FOBEFET 70— - YNV AFHA+ (Prof. Wactaw Szybalsk) 75 1974 4£(2
RIE L7 [ LWHIERZEZZ L. TILVEY 2 VEBREOT ) MMEMT 55, o7 #H LT/
LEMET 2] LV T AT TILET VTR D,

AP BV TIE, ALY (Synthetic biology. 7\ L Engineering Biology) % [4-FEWFR T A
TANAF 0T =% THFEHEMAEGDE ERS AT LARNAF T 77 M) —%ET 5250058 ] &L,
HilE [ AV F— 04 . EROERE, ERLHEORELL, BROZH. TH. Lo 725zl wn
TIFROBEIIRIETE A, L) EELRAYFIRRELZEYIRTI L] LMEDT Z>6o

BB, NATVEMETTOT A) WESHER (CRS) o#GE®E (N4 413/ I—AMHE] IZIELTo
DD Y . BB A 77 0T — O 1 SOWREEL b b

SNAF Ty oouaT—liE ENR T A RET A0, Mmoo T A RFIHT S S
LTHb,

- BAEEFEGINA AT 7 /Y = AT A EEO—DOTh b, BAMIIE. EREDFIE. HLVE
TEFO L IEYE THMICHET 22 T AR MO0 AW % Hiket 3 2850 HTh %,
ERAMFE, FEOMEL RIS 572012, LV RELHEEV AT AIHAANDZT TR, €T
MEL. B L. FEOMUREEL-T L) ICHRETE2a7ar K- v b (BRo—&, &z
FmlEs, R &) ORFIEMEICER T BV TV,

SNAF T I, EGREENS T u Y =0 L 4 ) N=3 3 2K o THHE SN D RE
HECTH Y, TFLar¥a—4BIUERBFOEMIESRIZEL o TIRELLbDTH L,

* S, Tirard. (2009) “Stephane Leduc (1853-1939), from medicine to synthetic biology”, Histoire des sciences medicales, 43(1):67-72

> W. Szybalski. (1974) “In Vivo and in Vitro Initiation of Transcription” , in A. Kohn and A. Shatkay (Eds.), Control of Gene
Expression, pp. 23-24, and Discussion pp. 404-405. New York: Plenum Press.

S T4 I —FA T T4 T4y 2T THA N BRAEWE XY hiips://www.thermofisher.com/jp/ja/home/life-
science/cloning/synthetic-biology.html

7

N. Chaudhary, et al. (2021) “mRNA vaccines for infectious diseases: principles, delivery and clinical translation” , Nat Rev Drug

Discov, p. 817-838
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1.2 BR

(1) EREMZOREE

WNAF T 7 /Yy —LRtREBRTOERICL ), #FRITERAEYFORKZ LR T 5D, 2008 44 12 H#l
Mycoplasma genitalium D% ) AERIZHWO T L72T A ) A O FEWFEE I LA T J X2y —1l
4 (Dr. Craig J. Venter) &, #fzli5 %5 (Read) 2T & h 5, ZNaEERAL (Write) BB~ & BIT
LTwb EiliRTWn2,

INAFT 7707 —OFED»S EREWFOFRZ B L L7-0id BERELYITE (Read) . 7/ A,
XA a7 LA KRG (Write), 3 & CH—#ilgfEfii L SbN s, MI1IIRTEBY B M/ A
TV s N Bk 20 RO M, KRS — 4 o — R RHLIE AT O FEIC X 1 2000 412 100 &1
REL7e M AT E I 2020 AFIC 7% B & 6 T IRREE TREITITRE & 72 0 . B EUEW FHER O 72 5
Bt oTwh,
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< ©
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$20,000,000

$0

E1-1 RS/ LBREDOBHRIR b
([P XUNELE R/ LHER (NHGRD £ R/ AOBRFIZ ~OHE] %55 APRC &AL )

JE4E. CRISPR-Cas9 & Vo724 ) DRRMEFIFAES) L. (EWIEHERe B HE 5B ~ i F B 6 520 7 A e
LC\vib. F75. 48 RNA HAli &1 L 72 COVID-19 & mRNA 7 7 > OBI% b 4 Btk W2 5812 51
BREE VR Do AT, BT EO B DNA % & 2 5finher Lood ) . MER ok
FHA AT 5 2 LT 5 DT 5 S 2 0B A BIRS 2 70 DR RIS DH b0 5D
B EFOBEZRAKRIEH LREFAE L CIE, —2—F3—27KF0V 27 - ¥a—2#E (Prof Jef
D Boeke) %728 2018 4R 125 L7z 16 Jetalh b AR 7 2B 70 =7 b (Sc20). B L V2016 4

8 b +4 2 4% (Human Genome Project) 13, 7 2 # DOE & HHS 2 & o THHEI &S N7z M7 2 DALY % 7§ %
TaY 7 b, 1990 SEICENE S, 2000 4EICIE BT 7 MEFIASAR S L. 2003 4IRS T o

® NHGRI Cost per genome data (2021): https://www.genome.gov/about-genomics/fact-sheets/Sequencing-Human-Genome-cost

O $ 5 L7z mRNA DA TRP L LTRREND L) IEICHET L TW 2 & ) -7 ) 2ttt (Dr. Katalin Kariko) & KV 2—-
74 A< vt (Dr. Drew Weissman) %137 ) Y v 2 ATAR L72Y 22— K1) ¥ VICER LUEREO R & w5 R MLt v
7 &ML,
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KT AYHTIHRFE 572N —N—FRFEDY 3 — - Fx —F#%I% (Prof. George Church) 25 — F$ 5
b MfakkB L OBE L - AREA EEEREWO T ) AR X B AEGOREIROEE % © X3 Genome
Project-Write (GP-Write) EFHENAEEE 7T 227 b THh b,

Fo AL 220 Ca— Y OFRERNORBEN M LI, TFHEISEN L AT L%
in silico THE L, YATLATHMRTLE VST AT AN, T 0V =581 ZA)v—7v ML - HEfL
Feafr b BRICHERE L T\ b, A0t OMBEIHEA, B OFMAEICHRET 2 &, FFRIYIZIE DNA
e EOEARGTOBE T O DS, EETOMALTT A VML L) R T, ik BB LS T X,
BIZ T ARG R R RS - SR &K DR OBEICEL (. I A ML TES IR EINS
FRAHT 5o

INSEREWFORRICHES LB 0% {id, 72XV A THESNIZODTH L, 72 AhovElik
W8 a ) — P92 8RR, —&MIcw I3, & XIINA 477 /0P — ORZERFEIC RN D 3k
M 7SR 24T R ENOTEDP A CTRFELICVW 22 TV AT ADEEL TWE 2 EICRE %,

(2) EREMZEO™IE

[ & AEwFoM AT (Markets and Markets #: “Synthetic biology market™) ] 12X % 2026 £ T
A FORRBEL LTI 727 - KPFEIEA R b B E T 2 s PRI NTB ) FERE LT,
BRAERFEOMIE T T Y = 7 N O, PETS TONEREE OEERE, 7 U7 - KRS OISR
FEYROWEME EDFNIEINT VD, BRAEMFOTHETY -V (F)TX 7 LA4F 8- Gl DNA, B#
e &) VHAMBSEE (5 AT = vy 7). BIONH (BB, ESRG, B¥EREY) LEIEIIbzo
TEN. K12 D4 E[STARI TR ENS X 9 7% Thermo Fisher Scientific CKE) . Novozymes (7> <— 7).
Merck KGaA (N4 ) X Agilent Technologies CKE) &\ o7-Effidsks, T XY EHul& L7
BEE VST L =Y =P 2TDOLOEEH > TWwb, EFEETIE, N T 7 HEE3ED M&A
RMHOILRHIRE  RA TN B HENOWFZEFRFEEM 2 ZO 72 ERDNEETH ) HlE LTRA Y DESHE
T —H— -« A rFiE, BILZ )V — 7 (Zhang Jiang high tech Park, ST ERHEEIX) & 388 L., W EE
RIRUETEARB L ORHEHMT OFFET 2 2 7-ER L VO TN 7 7 EERFRX T L RITEE
PWASRAHMED AV 7 Bl A/ N—3 3 v X= A (R#lEHHHRX) 2&EL. A/ N—TaryTav A7 A,
NVAT T NAX T /0y —, TV ba= 7 ACERE BTl vy a7 Pa#E#ELTwb,
AV R B0, ERAEMTICS A /K=Y a3 vk § —E TV 2,

' Merck 7 = 744 b : https://www.merckgroup.com.cn/cn-zh/innovationhub_en.html
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-
-
-

" -
Atum =

P

Fi v
/ Genomatica, Inc
/
/
Arzeda ~

Scarab Genomics, LLC

Cyrus Biotechnology,
Inc.

m[

STRENGTH OF PRODUCT PORTFOLIO

=27 EMERGING COMPANIES

BUSINESS STRATEGY EXCELLENCE

Precigen, Inc.

STAR :ij

Novozymes
|
|

I Thermo Fisher
Eurofins Scientific
4

/ Scientific, Inc.

|
, &
& — Merck KGaA
@& — _ _ Agllent Technologies,
' Inc.

New England Biolabs Integrated Dna
Technologies, inc.

\ [ " Codexis, Inc.
-

| & \ ~.._ OriGene Technologies,
', N "1| Inc.

\ \ ' Genscript Biotech
\\\ Corporation

' Royal DSM

a i,
PERVASIVE ?i‘;ﬂ

B1-2 2020 FOEHEYFTIEORETE~ v 7 (Markets and Markets #t [FIGURE 28 SYNTI2-|ETIC BIOLOGY
MARKET: COMPANY EVALUATION QUADRANT, 2020] &b A= TES)

() EHEMFNNET DU RIER

AW FEOFERESHIZ, N FE—=T T 1,

DOHATITJIZBWT,
INAFT 7 /7ay—,
F & TIOIN—F KRFEOWTEE S

HbE s L& THEE L7z

P 124 E [STAR] 1. MEZEGR—F 74204, BBy 7. 77U — 3 YOIREW N —

Vo 72 i TRH 25

NAFEF 251,

vearvV¥a—¥- A —T 11— R,
IAEDOWIZEER R OB %2 T 5H & 2018 4E12 7

VT ADANT Y HEER T U AT 5 EORMBE T u— = FHHEE L
SNTW5EE (horsepox) D 212kbp DEZS ELDZTANVAT ) LMIZDOWT, 10OERT7 77 £

FEDD 0 BB TRELFERERL TV LD ODMBDRREREZEF L Tt H b, KHhAT TPERVASIVE] i3,
WG YA A ERD, FO— NV RiEE BEOME RO OO, iy 2 T STARICHARTHE S EH b, KAk

T TEMERGING COMPANIES] &

Sy TR RRMEL, RESHIRFINLRELED D

B WEF 70— 3 27 LAFE— b 2022: https://www3.weforum.org/docs/WEF_The_Global_Risks_Report_2022.pdf

" Ryan S, et al. (2018) “Construction of an Infectious Horsepox Virus Vaccine from Chemically Synthesized DNA Fragments
PLOS ONE 13, no. 1: https://doi.org/10.1371/journal.pone.0188453
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fREZBE S 2 MR ) A 7 & aiE
$5ho TABEWAL, BHROMELEET L7 27 V21— Z?ﬁﬂ?’(f)% R 7 + — T LD

=3 A7 LAR— T 2022 (The Global Risks Report 2022) Tl [HAROREED S 725
BN FEENM EMOBE LTAL 7L A2
i%*ﬁﬁ]‘ti EOERHFLL TWwWab, 1

sFR L7
I DHEE

v hE
HL O FEZEB IR EAR IR 5 3 mi O F ¥ — FHIZAY) — N3 S HMmEiy (<

L Za—IoNVERE
< EHMY — v - Bl ERET 2 L2 H 5. KA L [EMERGING LEADERS] &, #anlZ


https://www3.weforum.org/docs/WEF_The_Global_Risks_Report_2022.pdf
https://doi.org/10.1371/journal.pone.0188453
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YER) OFEORAL EEREWFIZL L REROME AT L) MAPE HAHED TN D, FHifTos
Baildd PRt A 2 LIIREETH LT T, 7 AL DRI O AIZB W - v — 7 — Bk
EHGA G VA D 27 1) A7 R AN F ¥ AR 2. BRI S, iGEM 0 & 5 %% =
22T AREBWTHIERETH S, MZA T, 202143 A 21 HIChES N2 HRZENERN T L €45 (Quad
Summit) Tlx. Fact Sheet (2 [ HRZHIEZE - FrEEMEESRS N4+ 7 27 /0y — 2 5L EYE - Hrifl
Hiffi (Critical & Emerging Technologies) DFIFEIZET 28M K S * €= — 3 572001 % HiE
fb3a2&] EHD. 202245 H 24 HO HARZEERSGIFEFBFIZBWTH, N F 727 /70 —12H
T A R R e ST W5,

1.3 FAEDHEHHN

BRI, N F =T T4 R ED) A FTBLEHE S, EEHIHE L ChAES X 0 AHIC
Lo T U THEREMTH Y . pOBEEE LTOREIBL S L LTEBMIC O EE Sh, BELH
[E1E 2 OHAF LN (YK BRI R 2 % 1R Ly AN H % 15 L2 iIkAR) % B~
EBELHMO—2 L LTHREBWICHEEL TWE, 20X REBHZEIZOR T, 7V7 - KEEHIE
CBT D ERAMSE AT OFEE L VA4 —Z N T ) T BEL BLUA Y FIZBI BT )
MBS 202 T 2 & & T B4 N— D 3 > OBLAD b A RS b 2 H8 12 LT
BESELDEHI, SN S OEE & O OSSR RIS 25 2 L2 HE L. 2B,
SRS OEEINE CAFTETHRO by 72ES ESHNTVDT A ) H OMAENRS 5% L Lk
LTwWh,

1.4 AEFE
AT, EITUT 3HHOTHEIC L ) WHIE L. 5% 77

(1) B3R - tHRBEARER (552 %)

F—=ANF) T, FEB LA ¥ FOGBAEWFIED ZERHEHEAM A 7 R— 3 YBOEB L OBIZER SO
B ZIRT 72012, TTNAF T2 /0T =RV A7 7RO 2 MBI L 205, 2h2
NOENZ BT 5 ERAEWFICE S 2 B TRBRSlH U ENS ZECHET L L WIREZEY) . S5 EE
BT EREYFOERN A =T 7147, BEZECRMEEB X OWERREEREICOWTTAS
kN THRERIT 572,

ERAEYFICET DERN A =T 74 THHEICRTENZ Y (7T 9 72y TEREZBIT T ian
ELEZD)A Y FIZOVTIR VAT EUETLINA T T2 /0 —5Hew) LT & LTHEEZT-
Il RBoTBERZ V. BB, TAYHIZOWTIESEEHE L T OBSELHIER RN 2w T RE
L. AEO WA R/ L CEERERE Lz,

B JGEM (The International Genetically Engineered Machine competition) . #H4EBIME S 5 & EWF oM R KB O K4,
BIEFET0y 704 A=V ELTHZ, £70y 7 &2#MAGbE HALT) 2T LT HLsLREEZEWIIE 25, HEOK
£ &% % IGEM2022 13, Axitt5iA 5 5000 ALL L, 346 F— 23BNl 730 THA 70 v FRIfE S 7z, https://blog.igem.org/

® Protecting U.S. Technological Advantage (2022), National Academies of Sciences, Engineering, and Medicine. https://doi.
org/10.17226/26647
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(2) FWX - 45559 (B3 &)

T — 7 OEEICIX, Clarivate #2292 24 SCHK T — & X — X Web of Science . F§&F7— % @
4121, LexisNexis #1255 2 t FUIR Kk OB 777 — & N — A TotalPatentOne” % Z L2 L.
HENA AT 7 70T —5HORTHERENFIFHLL2F—T— &b L1277 = 5217572

B)F&H (B4

F—AMF) 7, FE, £ FBIOSEERE LTOT A ) HOBOE - IZEHBEORREEE 2. b
ENORAEAT A 7 X—2 3 Y OBLE» S, GRAWFICET 2 HRICB TS EDBED ED X9 2
AR, FINO0HEL EO L) BB TORDBEREET 550, TOWREEICOVWTE LD,

(4) APPENDIX - BET—o v 3 v JHIE.

B2 BOEUR - IEMBORELMTET 5720, £ —A bF7 ) TOWERMEHTIIOWVWT, HEDO v 7
MREOBNM L DT —2 2 a3y 7% JST 7 V7 - KPFERENZEL ~» ¥ — (APRC) 13 JST EIFSE & 1770 L.
R A (MEXT), A4 — A M2 ) 7HEF BN EER T AV F— &I (DISER). #IEF7E S 785
# (CSIRO). FEH A —A b5 7 KfHfE o> T T 2022 45 3 A 16 HIZBIfE L. HHUIE S X O E <
HEREGHICEATLETA ANy arRee T ) v I e lioldGR 224 T ClCiBiT 4, KU—2 v avy
TR AT = 7 ORBEHEZEBEIE WA RFEIFR) A ANV TUF2TDr T 774 T B —
ZtE-+: (Dr. Claudia Vickers, Provectus Algae Pty Ltd. CSO). 14 Zoi#EE %28 2. 150 2L oz
AYVE A - O FE R R R I i & o L 72

B AREFICREEOEE L — b (HBE) 3, ITo 20224 3 AREEETOL—F (TTS) THMl
LTWao fHNIE, BEOESFHEEZ IR,

“F—=ANTYT - FV:94AHAUS Fv (7T H~%4E6 A)
A4 Y F - V¥ - 18/ VE— (4H~FE3H)
-moE - AR E 1998 A HA~12 H)

7 AU A - KV r123HF)V (10 A~#4E9 A)
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ANI by

2 I

21 A—AR3U7

F—2 } ) 7 OIS GEAIL . OECD #rtci. 2019 4F THAH 356.02 f5% 1V (1 2 9k 9,532 2 )
TV . % GDP i 18% (2010 FHEsEME) L Ao Ty E1F— 2 b5 TREBAOKITIE. B
JEFEDOFEE & L CEBUF NBUFB L O 3ER k4 2 RS ET 5 41.2019/20 4R 13404 356 58 RV (K
396 3464 FE1) & 72 5TV Ao BUFo 2021/22 S OFFSEBIS M & LTI 118 558 1V (4 196 1,092 1)
Lo THEY., BIELD L8R KL (U 172M8H) OWA L o> Tw b, GHERMER D 315%HE5%
WETMIITETON TS, BUFORIZERMBSTHE L LT 2020/21 FOFHEE HERHME) . 106 847 67
R (2019/20 48 03ME BEHHERNL) LhoTwd, k. BIROEINC L) AFOMRES L OR%
1Y T IDFRCIEA TR D DI TEL < KEFREED SO (F3E) (KT 2K, B
I+ ANV RAEGSE (COVID-19) 12X 2582 ZE T NIRRT CTIEAVWEEZOLNB)D . ZOF vy
THREIBOTVL PAIET Y H 5,

M B N O BRI A 4T 807 T 5 IV (2016 4 2021 4F .99 i 26.1 T 77 1) » R % 4 (2020
SEEE) T20TT RV (924 5 60 HA) LEE 2D 10 DR S — |7 v FHT SN b DO RO~ —
By Ny x 7O 3339% B0 AT A Y A ORIES 14 FU (2005 4F 2015 4, 1722 fE1) . RE%
4534 FU (201848, 49 6510 fEF)). A% — M7 v T3 . BLU~Y—4 v by o7 812% % 55
£ ) ZDRIIE4 5.5 58 BV (2009 4F 2016 4649 676 ) R4 0.1 & NV (2018 48,4 1,119 f& )
5 — 1Ty TS0 M HleT B & — 4D A BT B s

HITEHF & L CORMARIBOR & L CTHITHENLDIE, ITHETIE 2015 FI2FER I N2 [EREHAIF5EE
SeiE ] & 2017 Eo [EIRBHEFW] THED, B LB 20224FE 7 HOBMERRERETHTISNET
FET, TIWN=Z—=TU—BiEEL LTH [FHE~DHR (Put science back into government) | % &¥HIZ T YT
YA R=ABORERETHIEELTWD,

" OECD Main Science and Technology Indicators, https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB

B2017HDF— 7 TlEdH b0, RMAEOHEIZITASEINVE3IFTD2UEEZEH TS E RSN 5, OECD, Gross domestic
expenditure on R&D by sector of performance and source of funds, https://stats.oecd.org/Index.aspx?DataSetCode=GERD_
SOF&_ga=2.235261765.556047645.1620879487-64687999.1620879487 (2022 4 10 H 20 H B EL)

¥ University Australia “‘RESEARCH FUNDING” : https://www.universitiesaustralia.edu.au/policy-submissions/research-
innovations/research-funding/ (2022 4 10 7 6 H#%)

# “Australian Government R&D programs and activities valued at over $100 million in 2021-22”, https://www.industry.gov.au/
publications/science-research-and-innovation-sri-budget-tables

P REHDPRFEOMIEED27% EHAIH L TWB L XN b, “University research funding: a quick guide” & ¥ https://www.
aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/rp2122/Quick_Guides/
UniversityResearchFunding (2022 4 10 H 6 HB%)

2 ARC CoESB (ARC & NSW Bt § # & 37 B /5 F v ). CSIRO Synbio Future Science Platform and BioFoundry (27.7 & /3
K v ). NCRIS Biofoundry Capability (83 & /7 F JV ). Macquarie Biofoundry (25 & 5 K )V ). QUT Mackay Renewable
Biocommodities Pilot Plant (52 HJJ F)V) ~OXMNEETHEHE, APHFAIICIFEONR TV 27 MIHT2EEEETN
T,

# Provectus Algae (2020 4E 10 H12 325 B3 F)V) 3 X UF Nourish Ingredients (3 HIZ 11 B FV) ~D Y — Figg 2 &

# CSIRO “A National Synthetic Biology Roadmap”, 2021

JST 7I7 - KE##EAMAEYY— —— APRC-FY2021-RR-05

7


https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB
https://stats.oecd.org/Index.aspx?DataSetCode=GERD_SOF&_ga=2.235261765.556047645.1620879487-64687999.1620879487
https://stats.oecd.org/Index.aspx?DataSetCode=GERD_SOF&_ga=2.235261765.556047645.1620879487-64687999.1620879487
https://www.universitiesaustralia.edu.au/policy-submissions/research-innovations/research-funding/
https://www.universitiesaustralia.edu.au/policy-submissions/research-innovations/research-funding/
https://www.industry.gov.au/publications/science-research-and-innovation-sri-budget-tables
https://www.industry.gov.au/publications/science-research-and-innovation-sri-budget-tables
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/rp2122/Quick_Guides/UniversityResearchFunding
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/rp2122/Quick_Guides/UniversityResearchFunding
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/rp2122/Quick_Guides/UniversityResearchFunding

BRAE | A—RSUP-HEAVRICSIIRHERMT SREYS | OEREEE

F—2A b+ T TIE, 2005412 —~OVAERY: - EEEERZE LA — A T TREOTE Y -y 4 —
L v 4% 3% (Prof. John Robin Warren) &8NV — - ¥ — 3 ¥ )V#HI% (Prof. Barry James Marshall) 2 &
LHEOQVHOERADNELTH Do TOWIRIE Y + — L VB8 HED 1979 F 128 K EZ O BRI/ S 2l
Moz KMOME (Cu) ) 2RI EICHEL, COFHOMRICBIIZ2EBOESZE L SE 5,
F 72 Tid, COVID-19 DJE K 7 A v A (SARS-CoV-2) D& T-Eisl % A [E & 3Lz Hmaic i FIc%E L
72D A NVAWIERTEMET ST F=—REOL FT—F C. AV a ZA#HE (Prof. Edward C. Holmes)
TdH Z)ZZ COFERIE, ZOB%DOF—ANT) T OT 7 F EMERICE T D AR, BRSER O IHE
WHEBLL/7-Ewbilts,

F =AM T OEEFAM - NAF T 70T — - BESF O ESKROREFICE O 55513 2021 4£T
55 &5t KV (Gross Value Added: GVA X— A, #5170 &) & S, 2019 FFLTIEZFNZEN 3 /S NIV
(5 282 1510) OWME %2 BATRS &, 20 24EMTEF 5000 AOTEAMILERL TS, +
TIAF =V OBEICER L, 20 2FMTomBIE, 18%MAEBEL TWb, Ll INFE TORE
LENEEE Z 2025 FEFTIZT6 5NV (F, 7144 BH) ISR E S, #7212 3000 AOEH % AT
EVIH)RBEEABIT TN, 207D BikOEB) N T2 /0T —O5EEB X O EEFRICE L T,
BUH BRI . K 7e EOAMIFREI B L ORESEFRD R 4 2 5HHl %2 562 L. £ OFEREIZ T 72 BARR 70 &40,
HER 2 SZRGIE A FTTHH LT b,

F—ANZ)TIZBTAEBERFIE. 2000 FREFO IGEM BN o 22N - BFFEE - 7ud s
REGIA S 201548 12 Ho TERA /<=3 a v -FE7Yx 24 (NISA) ) ORED &5 ) KB+ v
P =212 LMY HANEREEZZRT T D, A7V FaliEz, ENOBGEOWES > 74y b
=7 ZiEH - kT A 2 LT R REE N T OESEFILL T b,

2021 4F 8 HIZiE, CSIRO #° [HRAWREYFu— K~y 7] #/AFK L, 2040 4 F TITEMEEK 270 55
Fov (8285380 M) DgEE 4774000 NOFHIER % AR LT HHICHET 2D H 5 & Tl
LCTwb, 2 FAENAHCEIWNBEEL 274 vTr /0y — %754 F x— VEH| (Critical
Technology Supply Chain Principles) ] #%& L. 4754 F = — v OLEREL HAVIEIEAICEE L
BT & LT OB R IE LT\ B AT, [ 12 IS, BUSOEERMES T —7 1 5 — =
v F 7 4 A (CTPCO) 28, EEEHMi 2 R LT 5720 O8Rg . LT EEBM 7V —7"1 ~ b (Blueprint
for Critical Technologies)] & [4TEhEIH (Action Plan) | #24FR L. 104ELNICEEEN ST 5 & FHIE
N7z 9 SO (5G/6G. AL, A N—t X2V T4., 7/ I7 R - BT L% (BREDFEED).
BEfHMRE) ZEEL TV,

COEHIT, A=A T T TR, AR, SERER. £ L CEP - ZEREOE N5 EESI L
LTz, BEMICEREDF 2L T D, KETIE, AREYFEEONNA T 7 /70y —nHicE
FAF—ANT ) T EEEGR - WIEHEREEEROBME T LD D,

% Fan Wu et. al. (2020) “A new coronavirus associated with human respiratory disease in China”, Nature, Vol. 579

% MTPConnect. (2022) “Medical Technology, Biotechnology and Pharmaceutical Sector Competitiveness Plan”, MedTech and
Pharma Growth Centre, p5, https://www.mtpconnect.org.au/images/2022_MTPConnect_SectorCompetitivenessPlan.pdf (2022
E10 H 20 HRE)

THRIBOLBY NISA TR, A=A TV TOHEREFROLHITHHEN TS, HEOHVEMR, B LORFEEROWE
HABTIE, A /7 RX=Yay BEOFHTHLWEZEZWY AN, HlREOEIREMEYVHITLEN DL ET D, DX
L&A, @W) - L. OFERBREL Tk, OBIFFIC L 2 FRICEMEE

% Commonwealth of Australia 2021 “Critical Technology Supply Chain Principles”
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BRAE | A—RSUP-HEAVRICSIIRHERMT SREYS | OEREEE

2.1.1 BUATHERE - 5]

2022 £ 5 Bl ATb 2B IRA BB R, FEwo7 vV =— - 7I3=—T— (Anthony Albanese)
SCEUIIEM & 7% % 2 3 E 1) (6 A 23 HIZIEH B 2 36R.7 A 1 H 2> 5 Frik il 25 1E U258 2 L 72,

F =2 M) TBIEORFAEM A 2 X—2 3 YBORIZHE LT, 1989 4R (2 BT &R O R Bl o B e 5
HIZOWT, MWd 2 M7 L7 RHEMBI S 233 2 720, BEERFERE O T ICEBRHFRER A 7 1 A
(Chief Scientist Office) 2Si%i& &4, F72 2014 fE12, A @EE L LEREEMSSMT 5 [EREE
Feffi 2% (National Science and Technology Council) ] ASEFEFAM IZ6RD 5 EE L FHEICOWTEHB L O
BABBICHIE T AL L TREBEINTVWL, TN — Y —BHETOERAEW IR L 73 2 4l -
PRI 2 ISR & LT 21 1R,

BREYSFICEE L /- T4 HE - B

ZIN
B, &F EERSENE

Government, Chief Scientist Office

Ministries
BEE ER R ] ElbiRs)
Dep. Education ep. are Dep. Defence

TPVTAVYT
Funding bodies

BT RIS B

k7 =L il
Research Inst. CoEXiE v &

SynBio FSp &¥&&

R 94—y R5 Y FR¥

ERAPNEL ARCA Rl #/COE JQ-CSIRO BioF oundry o MR
Universities (@oizstz)) BRI/~ -27COE % Curtin University
= ;
fv ) Comaonmsn  Bden [l formity autMh ¢ ACOLA g |
i . i 3 Science.
Private sector Bondi Bio ’. L Consortia H Technology

2-1 F—RRSUT7 OEHEYMZICEHEL e 5481 - ¥

HIERHFRE AN EER A A N CUFRIC [ERZEEE (V77 AT 7 Fv—) BMREESE] T4 —
AN TRBEEHRSE T V-2 T = HETN—T ] L EOBREEBO. £ OMENIf O EE LB AR
FIMRDOEXFRD A v N— b 2 5o BIEFHABME CER L 2HhEE L. G, BRKE & ook, HEHE -
B B REICHR TSNS, 9 NH & % 2 BUEOEEFHAEFIE, 2018 47 8 H Ity S 7z, CSIRO T
PHELL S b U=y AOBRICED ) % OEEERT 2% v ¥ — - 74 ) —HL (Dr. Cathy Foley)
THhbo

ER P iR b EE LR HEATREICE L CEM B X A KEICHIE 2T TH 5, Xk Tl
EHAHD R & R HAN B R KRR E 2 B0 5 BREHAHEIE . F5 R K (Executive Officer) 1225720 |
CSIRO D RIIFEE A 2 N— L2 b TDOIEIDFRERE D 6 BEMATARG & 70 50 RERDOTTEIE

I ® Dr Cathy Foley,Australia’ s Chief Scientist: https://www.chiefscientist.gov.au/DrCathyFoley (2022 4£ 10 A 6 H &)
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BRAE | A—RSUP-HEAVRICSIIRHERMT SREYS | OEREEE

FHAFANIZ B S 2 BRI, o oBE, BORIWELRME. FFEl s A7 40 ERBZAEAMFEY (Rih)
HED L BEOZER, ZOMEMDB L OBERKEOZEFICE L THIGT 22 L TH L, FM 4 mFEI NS
CLrdflEs s, T, BHERPOEARESHEBEFEANOPFT I AL LT, EREERAE RSO
RE. WFgE# & OEHERTFE. Science Meets Parliament (Bh: & &0 &) Loy kRt —2 )
7 1) 7RSS (ACOLA) e &y B4 B0k lF 5T b,

2-1 ORBEREIXI DY) A3 v b -E1) Y ¥ (Scott Morrison) EUME YK & OAHE L [ B IFFE I [HEA ]
2, [HEES | 2% [ E /3% (Health and Aged Care) & 12, [FE¥ERET RV —EIHE | 2% [FE
¥R IEE (DISR) ) ICFHR S L. [5MEER) - A V¥ — - 815 - KB SF7-ICitEsSh/-2 L Th
B. 7o EWEOETICHLEBEEA 7V —7 (DSTG) &, #— A} 5 7 &£ ZOERETFL
DR AT 2 FIH T 20K TH Y . BREDMFEEZ My 72, BeE, 2o v =7, IT ATy
JA R EHLIIH 2200 A\DORSY v 72T 54— AT ) TRRKOMBO—> & LT, E L ERE MR
BED 72 DIZHEMTAT R T PN R LR RV ) 2 — 3 Y EREL TV,

F—A N7 ) T OREEFAM A 7 X— 3 VIS 5 E 2 BUFIZEE SRR IOV TiE. BFEE OR
FERZE L FREE LTI v MARRBT 2R ATy TRIOMEE LT, HBEAOEEICRLFT—A T
T WigeEF#Ss (Australia Research Council, ARC) B X MR EERH /S O T2 d 5 E TR EIZEEE
#%> (National Health and Medical Research Council, NHMRC) ® 2 223& T 65115,

=N N T RO T 7 2T 7 E L TR FATRHERM T ) SR . ENIFZERRR &
& DAL - RE LOREISHIG T AT 577~ boflé LT, DISRO [zt r ¥ —
(CRC) 79> N7 07T 5] dbo IEDRERM A / N—3 3 Y IZBT 2 HEE LT, X7 >
YU REREE R EREOREIFMEINLEDOD, TOREEEE - BT A ETICE> TV AW
HADHIT NS

2.1.2 FEBER - ERFAE
TAEDOA —A M) TBUF, BIARIERIIC X % & BUEY A 2B L 72 FEBCR 2 B %0

1) ERA/R—=Y 3y - #{FEF7I 4 (National Innovation and Science Agenda, NISA34
2015 47 11 FIZZR S N7z NISA 13, BERNOWBEZZIRK L) A7 20 RO FTFEZ K5 2
&L EER - RSO AR LIRS E O EHE LR 2RI T A 2 b ROES LR

% Science Meets Parliament 1. 1999 4E 1205 & o 72 EI AR & B HEMBEBRE L O R Yy T —F 74 R b, 2023413
Katalin Kariko #dz 0l % 3 HIZFE. KA XY b O FEHH L Science & Technology Australia (Fi& : +— & b5 1) 7228
Wi EH A (FASTS)) &\ ) BEE OB M AR MR AR & 2 5 #l#k. https://scienceandtechnologyaustralia.org.au/what-
we-do/science-meets-parliament/science-meets-parliament-2023/

% Administrative Arrangements Order made on 23 June 2022, https://www.pmc.gov.au/sites/default/files/publications/
administrative-arrangements-order-23-June-2022.pdf (2022 4% 10 H 6 HF%E)

% “Backing research centres to boost economic output 13 January 2023", https://www.minister.industry.gov.au/ministers/husic/
media-releases/backing-research-centres-boost-economic-output

¥ % —Z b F 1) 7#% Tim Brennan, “Parliamentary Library Briefing Book - Science and research”, June 2022 https://www.aph.
gov.au/About_Parliament/Parliamentary_departments/Parliamentary_Library/pubs/BriefingBook4 7p/ScienceResearch

% National Innovation and Science Agenda report: https://www.industry.gov.au/publications/national-innovation-and-science-
agenda-report (2022 410 A 2 HR'&)

JST 7I7 - KE##EAMAEYY— —— APRC-FY2021-RR-05

10


https://scienceandtechnologyaustralia.org.au/what-we-do/science-meets-parliament/science-meets-parliament-2023/
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BRAE | A—RSUP-HEAVRICSIIRHERMT SREYS | OEREEE

BRI EDUTB L, 2L THEIEN DA ) Nev 2 v R E R BT ERHME L. Z0%% AEMIE b7
D 11EZ L (103445 2058 WIEHETH L, COT Iy FIZBVWT. N AF27 /0y —
CBIE L C [HEREAZ RS 5N FRFE DT 2 AL —Y 3 v 4 (Biomedical Translation Fund,
BTF) DAl | 2SR S. BUF2S 250 T A% RV, R A% 25125 TS BV (3 236 151) 2L,
AEFS0125 S NIV (8 471 &) @ﬁ%@f‘iﬁﬁéﬂ“(vxgz

(2) 2015 FERFISHEEERE (National Science and Research Priorities)

F—A N7 TBUHF (B - EERFEEE) 752015 FIED 2 ERFAGEELREIC X, 9 OEeS
FAHRFEINTE Y, kL, RELK B, BEHN R ENA 477 70y —HEOSTFIEITSNT
Who REEREIXARCO T 7 0 T4 ¥ T OERKN LN R E > Twb, =B, A —A M7 ) TBU
(X, 20224E 9 H 27 HIZ, FEEEREEEHEEICI A7 ZV— T2 % CHEA B EE TR 2B L. 4
#12 7 A% BRI EEREOTHEE LT 5L LT0D,

EREQ) BLOQ2) 13, KEER), BEEE R, FEE RN & Vo 22BREOREICHITN T 5RO LD TH
D TIWNZ—=TY—BHETIZZNS OFEITWHIET 2 THRFARRCHESER L x50 £, 2022 55 14ED
O ERETEIC L VEREEZRESI L L L TWwa,

(3) 2017 £E=RFIZ=EH (National Science Statement38

[EIZRE A & 2017 SRR ES N, BRE LTORMWEREZED, BUFICHST 2745 AL 7%
LHZEEHBLTWS, ERNEFIZ. A=A T ) T7OREY X5 4 %501b L (strong science system) .
BUFF O¥E & BORPLEI W § st it 52 L 2 ETH %,

COFEATIE, EREOTENRFEIIRNSHRE LT B L O ICE > TnianZ & (RERED
48% D H). STEM HEDGHAMENANIZH D AF VDD 557 @I OMERHEEIC > TWDH I LT —A T
V7 OMETHLELTnD, 200, ZomEHIE, B2 REREOREBEL 74, B~ oRE %
FEEGIEIC T T 5, IR~ OR 2 RS ETFRITRZ b D LT 5, FBH, EEN, BB %07
EMRELIET D, IRXTOF—A T TN L TRRCED LIRS ERARG 252 L2kt LT
Wb,

% Biomedical Translation Fund: https://www.bulletpoint.com.au/biomedical-translation-fund/ (2022 4 10 H 2 H %)

% Science and Research Priorities: https://www.arc.gov.au/funding-research/apply-funding/grant-application/science-and-
research-priorities (2022 4£ 10 H 2 HR)

¥ Australian Government to revitalise our science priorities: https://www.industry.gov.au/news/australian-government-revitalise-
our-science-priorities ; https://www.industry.gov.au/sites/default/files/2022-09/revitalising-australias-science-priorities-terms-
of-reference.pdf (2022 4£ 10 H 6 HR%)

% National Science Statement 2017: https://nicm.edu.au/__data/assets/pdf_file/0004/1233823/National-science-statement.pdf
(2022 410 A 6 HIH%)
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https://www.industry.gov.au/news/australian-government-revitalise-our-science-priorities；https://www.industry.gov.au/sites/default/files/2022-09/revitalising-australias-science-priorities-terms-of-reference.pdf
https://www.industry.gov.au/news/australian-government-revitalise-our-science-priorities；https://www.industry.gov.au/sites/default/files/2022-09/revitalising-australias-science-priorities-terms-of-reference.pdf
https://www.industry.gov.au/news/australian-government-revitalise-our-science-priorities；https://www.industry.gov.au/sites/default/files/2022-09/revitalising-australias-science-priorities-terms-of-reference.pdf
https://nicm.edu.au/__data/assets/pdf_file/0004/1233823/National-science-statement.pdf

BRAE | A—ANSUTHEAVRICSFDHBEIMT SMENSIDERERE

(4) A=A RSUTZICHBIFIEMEYE - 2030 £FFXTOREE (Synthetic Biology in Australia: An
outlook to 203039

2018 4E 14 — A b ) 7 HEBERF#S (ACOLA) 28 [4—A MF V) 7B 4BEWS 2030 4E£F T
DREE] LHEL, BRERETDE (KA VTV AF Y20 y) CEEARL, EHE, A=A +5)
THMBFETET N T I DT 20 —TI A~V ATV FRF - F =AY TEYTHF /77 /0T —
WF7eit (AIBN) OfIRFETLHLE—F — - 7L A #H3Z (Prof. Peter Gray) Tdh 5o RLEIIHFFOH,
fFERT b DOTELZVL DD, 777747 - ¥y — Xt (Dr. Claudia Vickers, APPENDIX Z:H) %,
F—=ANIVTOTHTI—BT 2EXGEMRPLZEHEG L. 6) 2h\T 2 EHEAFEMEDORSHEIC
DLW oTe KLEDOKRA Y MIUTOEBY TH 5,

A=A NTU TR, WD BRENEEE . BEZCBIEERNEEALTBY . AREDFSEIC

BOWTHHAEIZOIT TS,

PP ORR REGIAIZE D . A=A N T ) TIREBES I OH L HEE AT S L I BEE

DI RFEST L 2 LT E S,

CEBAEMFEOBEN R A v M) A7 R ERICHIRNIIEZ 5 2 LIIBOTEETH S,

CF = ANT )T OBARF IR 2 BTG L, R TR OARE2OREN L L OO—DOTH Y, H

BB 20 & & L LELET T 5 2 & id. ABAENFORBEOIZDIIRIT R TH %,

- STEM % HASS (AL, ZE4f, #&RH) Ok % Fio 72 AM OB, BB Ly 2 ER A

Y7 THEMEOWEENVEET D o

(5) ERERISHEEE(C&32S2 (Occasional Paper: SYNTHETIC BIOLOGY)

BUFF O ERERFFREM S 13, 750 ACOLA O EZICIC.20204E 8 A5 HICIREEZRE L. TNAIR.
ACOLA OLEABEL TWD 0D, F—A bJ ) TITEBAEYEFII BT 205860 & M. #
HEREE, 7V T MmO T 7 A, WG REREERELA L. ERAEMFSL 5 TR ETEHTE S L
LTWwa, EEFETIE, A— A7V THNYMEREFEL LTUT4HEEZHIT TV 5,

R EEOEEFRD L] HEOEREDFED Y —VTIE, BEOEH =Y ZlAGbETE- 72
BT EORBOBEERZ FHTE v, 20720, 2018 &2/ — N IUbEE = H L - fRIm Mk
bR/ S =Y DEY 2= AT Ta—FDO—2& LTEEEL LS, LEGOR 70 v 7 D X ) %A
R/ —V R ZHHET 5 L PUEART K TH S, CSIRO Tl BioBricks 7 4 77 1) — 5B 3 IH
& L. EEBRD 29512 Synthetic Biology Future Science Platform % i3 L T\ 5,

fAF V- HEEom ] A=A NF) TOREREERIE. V-V, BEEE ¥ X7 BT
ETHEORHTRHRICENL TS L LTS 00, 7/ A#ETE NTLEE TR O Fi A i s b hs v
YThb, TN L5 Th L EHAEYFOICHERICENT T, &ih BB, #EoMEEs 25 1T, A
THIEE. L5 BRT 1 7 A, WS ESBHO AMEREILSLETH 5,

A v T s - RESE] BEERRE. WSRO R R S RAEM S H R OB G A O A KHUE A I
BITT 22 L3k bN 5, #FEEZ 10 FH T, SRAEW I L 0H5ERE S - EPIK L.
EIRILFIEA > 7 7 A NT 7 F v =8O T, BRI 7 1 — > X7 Y N IRy T
A FAETRENA TR/ SA Ty 75~ b (Mackay Renewable Biocommodities Pilot Plant) %A 7%
% Synthetic Biology in Australia: An outlook to 2030: https://acola.org/hs3-synthetic-biology-australia/

0 Clarissa Fraser, Peter Gray, Office of Australia’ s Chief Scientist (2020) “Synthetic Biology Occasional Paper”: https://www.

chiefscientist.gov.au/news-and-media/occasional-paper-synthetic-biology
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BRAE | A—RSUP-HEAVRICSIIRHERMT SREYS | OEREEE

EWEATVWD, T2, Za— %WXWL—wXMﬁW & NAF 7722 ) — (DNA 7 - 5Ff
DU AT 25 27790 K1) =) 2B+ 57007y 3= KFE~25 %L (12
#3500 HH) #%#ET5EHH1Z, CSIRO &7 A =V X5V FRETIEINAFT 779 0 B — %%V
B72OITRIEL T b,
[V R EHO 720 OBBEN] ARAEDFEEL 5T ANENORE, N FeF ) T 0, BREICK
TN ) A7 OFURFFMAEECTH 1) . B TFHMOLE LR BB AP ULETH S,

(6) ERGRREYFO— RY v (National Synthetic Biology Roadmap)

2021 4F 8 A 12 CSIRO 23%8% L - ER G410 — F~ v 7k, ACOLA O HER EHHEFHFREIREI1C X
LIREELBIZTNETH ). AHEMFSRA—ZA ) TICb 20 iEZHEEL. 77— a >
DFEFE, IR, BEEACOMAES HEERL TV D,

B BAEY A 2040 4F F TISHES T 7,000 85 RV (#9 65 JE 8000 ) DEFEBEIZZR 2 L DO FHOT,
FT—ANZVTRTTT - RKFERIETE %730)%% V==t bizdld, 2021/25 F % [HETHED
K ORGEMEIEOFIEMIM ], 2025/30 % [FIIHEEILOBIIB L7 ) 74 AV - < AOFEHIH
2030/40 4% [T PIUE OB O % 8 U2 B ] L @M Cwb, 2B . RKu—Fv v 7it,
BUfF. FEER. WFZEtERI 0 60 DL E MR ZFRT 2 140 Z LU EO AN A S0 AL v 7y + % b L123E [ T
B STz,

(7) ExXRMARELEDO— K<Y v 72021 (National Research Infrastructure Floadmaps3
HEAIZLDERMGEEEBE O — F~y 720211, A —AMT) TLE2LOMNEA ¥ 7 T NOEHZOFEIC
DNTZ— A% e LBEMMLAHET 200 TH Y, BARWL T 7 74 v 7 ZE R R g
(NCRIS) 70 7 J L&l U CTiibith, Au— K<y 7id. 04 YL ARV v TR (RMIT) O 2 F—-
A4 haw AF—FE (4K, Dr. Ziggy Switkowski) 2 ExETLF—A T THEMHR I )IV—TI2L -
TELeobh, B 10FEMTAH—A NI Y TORBEE 1/ N—2 9 VEAHMEFREL, FEEREICTIET 572
DOMFEN LI L 72 B ERMIERBEIZONTIT L O TV S,

BRAYFIE. O— F~y 7O [#5 8] O TUFROBEICI ) ML 7-00fiz & LT, 7Y% V.
B - AR B L OEE LISE L B, N 13 I —OEFHO-HOMZEEEE LU TOEBEIZS
WTERLTWD, ZBHOF I v 2 AERNA N T+ —< VATV 2 —T4 Y P EOFFERY N —
7 DBEWEWFRNARL2 b DD, Thb LB L2 GRANF OO0 % Ay T — 7 MSER
ﬁn%%ttf%%tbfw%o

CBBAEMFEIRONR— AL B TN T A2 EHL L, B4 LAEWFENT AT ARF v /8T T 412

FIETE, HOAY— FCEEBET 27200137772 FY—=DRETH b,

- W DB ZE D 72012, KA AL BBEDONA ) T 75 =127 Vv ATE LT ENEE Ly,

YTEHEEREDF O — Fx v 72 LX) A facility containing the resources, equipment and software required for high-
throughput engineering of DNA-encoded biological components and systems. Biofoundries conduct the Design-Build-Test and
Learn stages of advanced bioengineering and synthetic biology research and development (R&D)" L EFIN TV 5,

2 CSIRO, “Australia's Synthetic Biology Roadmap,” 2021. https://www.csiro.au/en/work-with-us/services/consultancy-strategic-
advice-services/csiro-futures/future-industries/synthetic-biology-roadmap

# Australian Government, Department of Education, “National Research Infrastructure”: https://www.education.gov.au/national-

research-infrastructure
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M ER e AR & o EEHIE S SOBGOBRBAENF T Ty N T+ — L DME - Ay NI —7
BIZ &0 RN ROBAIADSEEZTH %

CFEGETH D EBAEWF T, B GEAMIOHEE L 22HEMRICE D, N—F v v Y AR — b
WE L IND,

(8) IREEEICRIT DHMEEEE — A —AFSUT7DONIFFo./0I—
(Biotechnology in Australia Strategy plan for health and medicineﬁ4

BOMf I, 2022 4F 3 HIZZ N T T [IREEEFEEEBER T 2018] % 58k 372 [IREEMRIZEE T 2 Mg
i — A=A TV TONAF T ouT— | BE L, TN OI0H ., FRICERE SO
¥x BT ETOA /)R- a VT ATV AT ANOEEDPRLENWTH ) . TD729H121 CSIRO, JFT77
BB R (ANSTO) B X OEBEERA 7 0V — 77 E QBRI 7V — 7 MO M ) A
ThHbELTVD, REME T, RO 3 OOHZEFEIT TV 5,

CEEFONR= =y TSRS B 700, HIEH R e HESEICE LR Y T A OER % %

XY o
-WEERET). TR AL A Y7 T OEBERES ) 2L L T u— NV RO E S Ean E 0w e
PRBAFE A 2 HEPR % o

CHEEFON— b=y 7 RS D ORBEAN R ORGSR 20l U T R IE T S,

C O¥MEETEIE, 2020 4F 10 HIZERRAT AL F - (4) 2R L7 EAREEERR D EHE
githa— K< v 7 (Medical Products Roadmap under the Modern Manufacturing Strategy(MMS)) | 462: b
MBS NN, AT 7 0D =N B W TE R 10 46T A INlifiE < 80 &5 v (#7520 &) LLE.
RIS SERL T 1,400 #E DL E, ZFERE A ELT 80,000 AL E. ERARREROF AR R X 2 # i 48T 120 &
LRV (B9 181,280 figF9) LLEOWEBICERT 5L LTwb,

NAF T 7 70T —HME LT, EREG (B3, Ly F)VRBENAF () =) EE T AV F—
(LA lEE (V=) OBETHITONLETENEENTEY . GEEDFICE LT, 77 F > #df,
B, GEEN O EEE SRR S A [EREREY YO — P~y 7] IR, IR, rasEfboin
HIEDTRENT VD, B, COEMBEEIISFETEICRELZ SN, 7oBEEII2FETEICHERS
NHZEELDL,

B, RBEROBSIZBE L, £ — A2 70 7EERHAZAMAIZEST I v & ADSTAR 2022 (Australian
Defence Science, Technology and Research Summit 2022) 2%, 2022 457 A 20 H» 5 22 HIZ E PR HT
V- TER (EBEERE) 1TE) Y Fo—THEBSNTY S, A9 3y Md, OHFRIBI S L
VYA, @QBifso7zo 0 N, BLUOGMEOOONAF 77/ ay -7 -k L, 770
2oV, y va YEREHEE LT A XY RAEBEDTAL - TV 2T 37— r##E (Prof.

“ Biotechnology in Australia: https://www.health.gov.au/sites/default/files/documents/2022/03/biotechnology-in-australia-
strategic-plan-for-health-and-medicine.pdf

 ANSTO @ BV EA AL MEfE Tid. AR S X CERIERIENF ST 2 EAFAERS T2 REICEELTEDY,
mRNA B ORGFELICHL TV 2,

% Modern Manufacturing Strategy(MMS) : 2020 4 10 H. BEERFEHREIC L > THEE SN, BEI3HZHE NPV (BEIZ 146 155
PR 23U CTAH—RA M5 7 ORMEEDOHREAT ) B, EREME. B8N YUY A7/ 7)) — v xvF—, Hb,
FHEL L DIZ6 DDOBEHREITR > TV, https://www.industry.gov.au/news/modern-manufacturing-initiative-and-national-
manufacturing-priorities-announced (2022 4% 10 H 1 HEI%)

7 ADSTAR2022: https://www.dst.defence.gov.au/event/australian-defence-science-technology-and-research-summit-adstar
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Dame Angela McLean, DBE FRS). 7 XU ZEGBREDODNA* 727 /a0y —HYBEFE T+ L7 ¥ —RITA
777 =—- -1y x— X{di+ (Dr. Stephanie Rogers). #—AMF ) TEE =v 7 - =71 11+ (Dr.
Nick Beagley) BL U7 L v 7 -2 4 7+ (Dr. Greg Coia) (2 & ) .Synthetic/Engineering Biology & 7" =
TIva—AR, 7 A% DARPA OY A, 7 A ) 7 BEHR; & (Manufacturing USA) BioMADE 7 &
BT AEEERS L SN Iy TR BIFEEFERFEEDOY =Y - £ 0 —#i% (Prof. Tanya
Monro) & 0. NAF 727 /7 0Y -5 EY (Safeguarding Australia through Biotechnology Response
and Engagement alliance, SABRE) (12X 54— A F 5 1) 7O/ 1 FWiseiii#-i@fb & . SABRE 1345%. +—
AN FU T ORE WERR, /b€ (SME) TR MENA 4727 /0y —ogRalz o, Eb-
ERLZERETRI O = — X EAEORHT 2 & L7255 ER D - 72,

(9) EEHI77U 375> (The Action Plan for Critical Technologies)

BB IE2021 44 H T4 —A M7 ) 7O A 3= B X OEZFMICE T 2 ERTE)#EE (International
Cyber and Critical Technology Engagement Strategy) jg% HBRLTZ. ZOWBSIZBIT A2 ERBM &3 04—
ANTY) T OB, HARIWFHEB L OCEOLEMREL STERWFELEHOL L LB, ZNHADY AT
ELh 0 2 LRI AAET O] EERI N, A N— A=A ATHIFE (AD).5G. E/ DA ¥ ¥ —% v
b (IoT). mFaryEa—% LRICEREMFPEERME LTI SN TV S, EEFEAMICRD 2 EE
& LCRI&HE A v FRPFEZESE T 524 N— - EEEMONSCHBZHEAE L, v LEE
o= b F =2y TOMEIIED, REERE V) BT LMl 2B KT 2 EH 2@ty s L, &
A= - BEEAMOMAG, FIHPERE TP ki, £ L CREZROMMEZ GBI Z LA 7%w X
I IREES 2 BN D B L RN F 8RR LT B

2021 - 11 A 17 B, €Y Y ¥ (Morrison) THAHIX, 4 20T = VL TODT 7Y 5 v hbk s [EEE
D7 NV—71 >+ (Blue Print for Critical Technologies) | %%‘%L?ﬁ COLHETIE. AREDFEIZON
TH—AFF)T7OEFEEZFELLMESESL, H50IFVA27%25725FT30THY), WEIEHTNEE
Bt ) 2 b (List of critical technologies of initial focus) ®—> & Lf:si

T/, BHEMITEELL [EEHMTT 72 3~ 75 > (The Action Plan for Critical Technologies) ] I“C
3. 87T D63FAM ) A MULZZEAM R EATRENT VL, ZOT T i, Effilito TEHE
Feilr - R LIEET 2 BRI €Y a VAWIREICT 2 0 D TH Do BREWZFEIE. N A F8E N1 T8
BIZTBEAT 77 & - BIZTFIY) - B F /A4 77 /0T —=BLUF A=) - uf7 47 ZATH
WEND (N7 70y —, BERTFHENBLIOT 752 ] OoA7TV TN TWL, ZOHTTY
ORTIX, Bl [7/ 37 A - BEFTE] L LT, BRI 7/ L -7/ AR - T (ki —
JI VT RED) BIUEHREMFICERENETHLEENTV S,

BB T A2WERE 707 7 412 L Tk, OMEZ L (No regret). @#F It 19 Z % (Responsive
support) . @GS #E (Pre-emptive support). @EN LB L OHH| (On-shoring and regulation) @ 4
BFEICIX G L7z BT EBOMISZEAT) & LTWb, BUTONA 477 7 ad —F I3 EMEw SRR 70

* International Cyber and Critical Technology Engagement Strategy : https://www.internationalcybertech.gov.au/strategy

* Critical Technologies Policy Coordination Office, “Blueprint”: https://www.pmc.gov.au/resource-centre/domestic-policy/
blueprint-critical-technologies

% Critical Technologies Policy Coordination Office, “Critical Technologies”: https://www.pmc.gov.au/resource-centre/domestic-
policy/list-critical-technologies-initial-focus

" The action plan for critical technologies: https://www.industry.gov.au/publications/action-plan-critical-technologies
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TSR T, TOXGOE L THEHEINTWS LD, COVID-19 TH2 B U7 mRNA ¥ 14 70T 7 F
FEHAT (Sovereign mRNA vaccine capability) T® 5o

(10) ZDhEE=MHRHICREAT HEEERFE

F—ANTVT -Za2a—T—F v FAEREET (Food Standards Australia New Zealand, FSANZ) 1&. 4 —
ARTYT - ma—T—5y FEHEEE199] (Food Standards Australia New Zealand Act 1991) 124
EOREMICHTAREDORELFHEIE L Cd, TOMLBR B EMREMRT LI LI12L8D,
F—ANTNT 22—V =TV FOANADREREERELTFHIETH D,

FSANZ H3RET HHHEIIE, A—A T )T LZa—P =TV FERETLEDE, A=A T T
DHEMZLETDODON DD, BEELT, A=A T ) TEZa—Y =T FORMIIET &L, &
AT — N L LTHSNT WD,

2000 4EE n 13347 (Gene Technology Act 2000) ESCi\ BIETHBI L 7253, HHWIEZF DR
ELTHELDY A7 ZHEL, BfaTHAENO—E0RG 2 HElT2 L1tk ), BROMBELZ4E, B
JUEOREYREL, TNO0) A2 ZEMTL7-00F — A b5 ) TIZBU 5l 7AYo
RHETH %,

F—ANF Y 71E 1993 0 5 ML HEESA (Convention on Biological Diversity 1993, CBD) ®#ii# [
TH . CBD O F TO#K % ER DL 5> TEIT 5 2 L 2HH LT 5o 199646, F+— 2 b
7)) TEFIE, CBD OFH % &0 X 9 ICENIIZEDLT 20 2R3 A O ERA W LRGBS L O1TH)
A (NBSAP) #A&REL7z0 IhfiaLEa—2f T, A=A M7 U 71320194 11 A 8 HIZ% 3 IRELFTHR
NBSAP [+ — A N5 7TOEKIIH T 588 (Australia's Strategy for Nature) 2019-2030] 55’5: R,

213 T7T4VT
FEBEDP DICHZEZ MR ET L EWAEDFICEHE LT 7 2 T4 Y 7IZOWTE LD D,

(1) RESKUEENDT7ITF14VT

KEFNIH T B EaeiE, BRMICIEAE —A T 7Tigea#E (ARC) B X O AR E i se &k
(NHMRC) »ECERE %25, £ 2112, Pilafi#s A7 4 [GrantConnect DF— 5 25T L7z 2018
£ 1ADS 20234 1 BEOAREW % *— 7 — FIZELRENOWHEE 77 ¥ 71 v 7 ZAHH. G739
HTo446 TIZ PV (K846 f8H) 2 F L%,

% Australian Government's Health, “Food Standards Australia New Zealand”

* Office of Parliamentary Counsel, Canberra. (2000) “Gene Technology Act 2000

M ML ML D & THRAEYFICHT 2BMEMREE] RO TE ). ZoMBESE (COP) DF A Hin
L TW5, 2022412 . A+ % - £ MU A= VTR SN COP15 Tld, [HRAEMF &ML GEE27) CBLT
B DM S REEERII BV CGERRTRE [FHFE] 12T 22000/ ms I TuianZ 2Rk Lz LT, 9k
JBE DM - BB (horizon scanning) Z %ML, COP16 IZBWTFD 7Ot ADOHMMUEIHMEFTENDL I EMRE SN, %
https://www.nacsj.or.jp/2022/12/33376/

> Commonwealth of Australia. (2019) “Australia's Strategy for Nature 2019-2030": https://www.australiasnaturehub.gov.au/
national-strategy

% GrantConnect 1. F—Z b5 TEHF OB AT H 2 BT 5 WHFM 4L 7 — % X— 2, Keyword [synthetic biology . Date
Range [01-Jan-2018 2*5 01-Jan-2023] TH#E v b L7z 42 R EHTRZR & L7z : hitps://www.grants.gov.au/
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x2-1 2018%F 1 ANS 2023 & 1 BZOAFRIEHENFRRT 7 VT « VIR

S — 3ZfIER (20; §-2023 =2 JOYVI T M
USE 3N ARC NHMRC DISR

DA —2VRXS5Y RKRZE 3,648( A COE 3,500) 4 0 0
Ny Id—UXZF 3,593( AW COE 3,500) 2 0 0
F—A S UTPEILKRZE 378 3 0 0
EFYakFE 368 5 1 0
BF—ANSUT7KRE 324 3 2 0
Y RI—KZ 241 4 0 0
Za1—YI9RDI—)LAKRE 204 3 0 0
X)UIR)LYKZ 191 3 0 0
“a1—FvvRILKZE 120 3 0 0
HydGene Renewables 110 0 0 1
DA — TR ASAY -

R—)VEEZMZFr 79 0 1 0
TUYI—=AKRZ 59 1 0 0
H—T 4 VKZF 53 1 0 0
A=V XS RIRKZE 39 1 0 0
Y RZ-IRKRE 34 1 0 0
85t 9,446 (¥ 84.6 2M) 34 4 1

YA =YXy WKE [RTF K - ¥ 28y FRECOE (CIPPS) ] B LUy 30— ) k% [ 4t
COE (CoESB) ] ~® ARC Centres of Excellence (\»hw % COE #LEEZIEETH ) . THEMTIH HH
LRV (893219000 HH) OXFE) SKRELZMNEORBGE EOLH, IIET 7 714 v 7RO EHK
I$4E D 96% < & 5% ARC (9050 /5% KV (#9185 ) TH . kKW T, 3% O NHMRC (286 /3
ZERV (R 214064 15H)). 1% @ DISR (4230581 / X—2 3 4 =377 4 7 (Business Research
and Innovation Initiative, BRII, 110 752 NV (¥ 118 340 J5H)) Hc\ T b, 57 5155;) #EFEFT 9446 77
LRV (R 846 &) OXfFE RS,

ARC OfEipl 71 7 21213, HAOEAMEEHMBI4ED & 9 7 [Discovery] 725 4% v M7 — 7 L&
#CTH5H [Linkage|. FEFEHETEE L 7 5 [Industrial Transformation Research Hubs] 7 &hk 4 72 {851
TRTTANREENT VD,

NHMRC OFR 7TV = 7 M2ld, GEEWFZ 78 LWIBEEERO T A ¥ DS AR & & sy
P L AR D728 0 FRET N— 28 287 B& = O3 % &L v o 2R L S s .

DISR & M7 A / X—2 5 v A =377 4 7 (Business Research and Innovation Initiative BRII)
OB % 52\F A HydGene Renewables fhid, ¥ v I —1) KX v X2 2B W T, AREWFNT 70—
FTHEES 7 I FEF AL EOBETHERBLHRIEL. AW Z &0 EED S AT B KET A & ERT
B HFZERI 38 LY #LA TV 5, HydGene Renewables OFFZERIFE DN — A 1E, 2017 4FI2~ v T — 1) K¥ED

S CIPPS i3, EIRAWAYS O — F<y 7HTRABAEDFZOTRE LT s Tunin,
% _#. ARC-COE O 7 4ERZ B0 % &tr,
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BT — ADBEBAEYF O R KRS (GEM) TI & J)V¥—% (Best Energy Project 2017) #%E L7722 &
CHERL TV A, v v a— 1) K, CSIRO L3I/ A 477 %> ) — @B T T v k7 4 — Lk
ez B LTBY) ., WizeaidERLEMIAEEE (NCRIS) 707 4% MU CHIRENLINAF T T
N7 x—2-F—Z 157 (Bioplatforms Australia). ENAEW#EAGE, 7=/ I 7 A-F—A MY T,
A—=ALTVTHY T =/ I 7 AR EL OEFEEZE L TRARDO A > 7 T ZFHTHIENTE L,

(2) EERFEARET 7~ KR (Medical Research Future Fund, MRFF)

MRFF 1. 2015 4EI27 Ry FEHEIC L DR S N7-3E4 T, 20204E 7 HIZ 5 ER TESEIHRE SN/ R
FHAEY 200 B0 ROV (R 1J6 8800 M) #iAk & 7 o 720 MRFF £5 2 ik 10 4E 3% & 5T MI & 7 % 2022 4F
/23 4~ 2031 4 /32 AE DM 63 &5 MV (§9 5922 &) ¥ U. AOREHIZET 2058, AL, i
WESE ORI LIZ X VRS J R—=2 a v 2L T BFEMERICB W TR Z FE S 22 L 2 HIEL T
Voo BEMRIL, ORI, 1/ X—2 a ViR ERENBELZ S 25098 (14 EZ PV (89 1,316
M) @B 2 eE RERIR AT — 7 AV — % LR EHT L EERIE (1585 MLV (1 1410
&) . @& DA X vm ERmiinibx BIE TR0 E (1I3EE NV (8 1222#H)), @7
YAR=ZAD T Y AL —Y a VIR OXE CLEFENV (19748 M)) Thi, B, LFEOKE
xR 22I1ZF LD LD, 2021 4 /22 4213 2019 4E /21 R T2 5 WIEEE & 72 o T %,

%2-2 REEFSHCHD IREHREEICHT DEMIEE EHERIL

T7V & 2019-2020 | 2020-2021 | 2021-2022
NHMRC 75~ 901 891 870
EEEMFARE T 7~ ~ MRFF 393 580 646
INAAAT 4 DIV - bSVAV—Y3Y - T7 2V KBTE 29 58 25
RRRFRS > T 4D 246 251 267
Z DAt 112 99 114

(3) HHEE L5 — (CRC) FOYSLISY N

W hwzet >~ % — (Cooperative Research Centres, CRC) 717 J 2 HAKIZ, 1990 4E 5k . &7z 4 —
ATV TBRNEEO TS A THY), HEER, RFEFOMIEE, =0 P2 —F—DOMTEBEBEI NS,
ERFEOKFMNIEICEEZIRMTLLD0TH L, ZOT70 7T AT, WFFREE L EERZEOOT. B
FEDICHIZERZ B TCRE 10 FOEER TEO R RN 2 L 7L 2 5383 2 W%t » ¥ — (CRC)
T IATT e EEFRTED IELUNOEMILFENEE ZET 57T 2 b 2 ODMBEAEDT
bbb, 2OTUT TN TLEEHLEREZ A/ X=2ay - Ty R - AR - F—A T
7 & 20 CRC BHMBERENT> TV 5,

¥ <y a—1) K& IGEM2017: htips://2017.igem.org/ Team:Macquarie_Australia

% 5— %13 [Biotechnology in Australia - Strategic Plan for Health and Medicine] & ¥ #z# : https://www.health.gov.au/resources/
publications/biotechnology-in-australia-strategic-plan-for-health-and-medicine?language=en

' Cooperative Research Centres Program impact evaluation: https://www.industry.gov.au/publications/cooperative-research-
centres-program-impact-evaluation

% Industry Innovation and Science Australia, https://www.industry.gov.au/science-technology-and-innovation/industry-

innovation-and-science-australia
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COCRCTUZGATFTY NI, A=A TV TO) INTEZHEHLTE—A LT TREDIZODE
AR ICELT 2 HIBTEERFEOWI LY ¥ — (CRC 7O 7477 Ok E [RFEFHHIC
AR I L CEeE ML T, RETI0FHMOEEREEOLRENEL Y Yy -2 HT LD TH S,
HTE DISR 3T L T\ 5o MG IX., T XTOMEEBMICEHDL LT HEZHRE L TBD ., HiE
I HEEEEZEU N M IR LA LU EH L FEOB G E -1 3B HE 2 KD 5 LN D
bo 202341 H 13 HIZHE 24 WD T 7 » FOBEEDFIHEEN TV A,

AIFELIK, 236 ® CRC & 189 @ CRC 70 = 7 b DRIZ55 & KV (#5170 f5H) Ll EAFRALL, &
SIZN—= b F=250BE&B X UHYWHET 168 Fv (1J85792 M) #iH L Twb, DISR 12 XU,
CRC 7' J > ME. IR EEENDOMICHIRE LD B RAT Yy TR RMET L0 TH Y, Hiihrz 7z
B, M —EC2AOWEELEE LT, 2025 4 F TISREFAEENMEICH 325 & PV (# 3 Jk 550 &) oxhR%
L7253 LN H D EFMEN TS,

ERBIBR & % o 7oA BAERFBIRO CRC 1L RRIREL, 72 7 VAL A R REMEESE, 48 0 A5,
KREAES AT L, WBHFENAFTTOT 7 N ETHbD,

4) ZF— T THE

INAFAFAH)NV - bF AL —2 a3y 77~ F (Biomedical Translation Fund, BTF) (. 2015 4FE®
NISA THREENZT =) = AT =T ONA F A T4 D NVEEANOEEE BN L T 5 EmEEmE M Ea e
DT 7Y RThbo AEBEIZS0L AL NV (F470EH) THY ., BHFES LD 250 HHZE NV (§)
234 M), B¥EESL LT25125 HHS NIV (8236 f5H1) 2SHE S L B MEMBRHEEOGER 2 & %
BA%89 % Blade Therapeutics Pty Ltd %2 TN F T2THE L DAY — b7 v THENThbNL TV A,

(5) FARBEARBIEIC VY7 +T (R&D Tax Incentive)

INAFT 770V =R 7RI E Cld R (. FREBROEENTRFE CIE AV 0o, HF5EH
RYCE R AT o 72 A IBEIER DS © N B IFFE B O IR BIE TH o FRICTAFREORRR BRI Mt f
LT, BB MR RIEE DD L TR LR 3 WHIEREE K-> T b, Bl ST 10 DR
B HH TAE THAE 1,000 #2028 25 85 MV (8 2,350 &) OBLEEZERR % 217 T b,

(6) B Ry o R - 1=V FFJ (Patent Box Initiative)

20225 HIZRKRENIA =TT T4 7T, B2 - N4 4727 /0T —FPOFHRFFICN LT 2022 £
7H L H LRSS 2 0 S 12 BB B Ch o — ORI RS - N+ 57 )T
S — I RO AN A LT 17% O -CHE A5 S 5.,

2.1.4 FFRAEEED LUKRZDMZERFEEID

F—=ZA T T2, K2212R3 & B D, ARC Centers of Excellence THE % 1 TWw b K¥E &

% BTF: https://business.gov.au/grants-and-programs/biomedical-translation-fund

# R&D Tax Incentive: https://www.ato.gov.au/Business/Research-and-development-tax-incentive/

% “Patent Box - tax concession for Australian medical and biotechnology innovations”, https://www.ato.gov.au/General/New-
legislation/In-detail/ Direct-taxes/Income-tax-for-businesses/Patent-Box---tax-concession-for-Australian-medical-and-biotechnology-
innovations/#:™:text=In%20the%202021%2D22%20Budget,effective%20from%201%20July%202022 (2022 4£ 10 A 2 H &)
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CSIRO 7B BIHEHEE L, EBANA 4777 2 B —#HBIZSIL, FERST 7)) N, FRICET 72
e e R EEN L BH . TR0k & ORFEIZE LR TH 5o LTI FTRM 2 WFZeHEE %2 2817 5 6

i 94— F (QLD)
2HE (National) f SAEEN
i f J4—vRX7 Y FRF® 19.37%
CSIRO @ ® 13.06% i;g_‘;. ~—an, AN
1.""\__::"-' cf_‘c .iI "
. {0
v b \f’ / I\l
- \
5 3
—_— )57 8
e S| s =Xy FIRAR® 3%
H—T 4 Y RE® 2.7% b
X—FvoRFE -

Yooy Ara—RFKF0.9%
Y74 RAKRE2.7%
Sr—LX 7y IKF09%
wA—ZF5U7 (SA) I e e e
7L RAE 2.7% QIIVIR: T R—7 7 —EFHER
SANILR & X T 4 HIVERER AR

Za—H#y 27— (NSW)
T vy aA-UKF @ ®17.57%

¥ tU7F (VC) A—— Za—F vy RILKE @ 451%
T4 — %V KF 0.45% e i | " Za—HYRY - LXK @ 10.81%
5 hR—7K )
EF V2K T.21% AN
AR Y K5 4.51% =y Ay F=Z—K¥® 6.76%
E—2—<vh T Lty &— 3 { :/E:—kiiésg/i/
h, e R =T 6%
ACT R N
F—2 + 35U 7EIKRFO 4.96% a a
¥ 02 RT KR 4.96% Py | NSWE—REXRO
'|\ }
@ = PXBiofoundryBEE X /N —  214Bg f

@ARC-CoESB/ — FH#E8 11#%FS

2-2 F—RPSUTOEREMFIRZELES, $FEIMAI 2015-2020 F520 Web of Science 1&$i%&TTiC LTz
E2AICHDZ2EREYERADEE ([EREREYFEO— Ry F] ZTTICER)

(1) CSIRO &REMREERKRIFE TS v T +—L (Synthetic Biology Future Science Platform,
SynBio FSP}

CSIRO I&., 2018 4E 9 H | B3k, FEHENA G727 /0y — BEBHE, BE ANVAT TEEDA ) N—T 3
YERIL., FEELORS T ALY 4729, SynBio FSP % 337 L7z, 2018 4£1214 SynBio FSP 12 13 /7K I
Vo (K9 15489900 1)) ZFE L. BB & AW, (L me e i, MEEMEANTATD3Tu s 7
LZ{ETI L7z SynBio FSP OAIRE#E CHil Director @27 774 7 - 7 4 v 5 — A+ (Dr. Claudia Vickers.
i Eden Brew #1: CSO) B & ¥ Director T 5 2V ~ - A2 » MM+ (Dr. Colin Scott) 12 & % &, SynBio
FSPiE. =X bF U 7D 24 OWFEE (WFFeHRE) & 17 OdhlsiEiRs 28 U C. Future Science Fellows
% SynBio FSP PhD Top-up Scholarships o %47 100 AD-LRFsEE # B0 LC 572, F 72, EBET K34
PFN)—FBZELT A RYT VAL yTPay ROR=)V - 7)) —F > Mg (Prof. Paul Freemont) .
S L= - XU =MWDY a v - 7T AHI% (Prof. John Glass). /N—/¥— FREFED/XX T « 2 )LN—
¥z (Prof. Pamela Silver) % 10 AREEOHE—HOMIEEE*RE L L. s RN EE 12D TV 5, SynBio
FSPs W21 CSIRO BioFoundry ([/NA4 47 7272 R —] EWAHIANALFHEED AT L) DBRBEBINTBY,
IV EF MY TEETEEN DNA 72 70 N A A —T v MERESE, EBIIT, 75 5k Lo
THA v /K, T A /5 (DBTL : Design - Build - Test - Learn) 70t ZADZEMHNT 217> T\ b,

% CSIRO SynBio: https://research.csiro.au/synthetic-biology-fsp/
% JST/APRC workshop “Future Trends and Emerging Technologies in Synthetic Biology” 2022, https://www.jst.go.jp/aprc/en/
event/2022ausjp.html
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(2) vva—UKXZARC 5B &E¥ZF COE (ARC Centre of Excellence in Synthetic Biology
(CoESB))

~ v 3= ) REPRER L %D ARC DEBAYF COE (CoESB) 1. AW ORI T 2H LT
Tu—F L. B AY AEEFSNIBEMRORBELHBEOERBEZEOMEZ BIE Tt 4 —Th b,
CoESB ft# T~ % — (J. Craig Venter) %% . L7277 L5%2ft (TIGR) \[ZBWTHEY 7/ LECH b
ETRY L7 b EERVNTELAT Y - R— )bt r#HI% (Prof. Ian Paulsen) 2 X #UiX, CoESB 1% 19 @
WAMVIRZE 7 v — 7, 19 OEER OB B L 0716 OWF5E/ S — b F — THER S v, BERE20 (Yeast 20)
BT Y Y — 3 7 ANOERE (45 14 35 50 16 KO ARICER) 24— 2 50 TI2B15 55/ Afh
DL (Genome Foundry) & L CHAEKZ L TWh, I BFHORIHER 2 ENM T T I M T 4 —
LD ZIT TS A —A T )T T A YHIZEFT (AWRD) O X% R 0 I 7 Affigke /8= F—2 v 7%
O, BRAEWFNT 78— F12 X B HEEENE % PLICHIZE 2 4T > T b, 2019465 AL i icB v it
RAAFT 7Y K= 7547 A (Global Biofoundries Alliance, GBA) A58 S L7225, +— 2 b
FVTBIE, BIREA N LTI A=V AT FREBLIV~Y v 2—1) K% (CoESB DHHE) 252N
LTWwa,

3) I1—VASY kAR (UQ) — A—R NSUTEMTEF /75 )OI~ (AIBN))

UQ-4A—A TV THEYILYF /727 /70y =W (AIBN) X, T AV F—, fl#tfE, NA 43/
I - OFGEBICT THEAORFE TR S LD 2004 2L SN KBELWIZEHT CTh 5o N
AFxTa/ I —M2eI2B L Cix. 2021 £K12 IDEA Bio (Integrated Design Environment for Advanced
Biomanufacturing) & \»3 NCRIS A7 &R 8t3 2 Btk SRERFIERRAG, ~ v FF 3 7 ABRHEERAG, 5 & O°
Mgt w27l 7 VYA YRR E Lo e GReRElx sk s22 %, 7T -

% Yeast 20 70 Y =2 M. BRAEWFEOY -V EEH L, WROOEREMEY 7/ 2 & HET D 2 &I E S TRERNZ
NR=1tF =Yy TThb, 2OTBTV 2y MIF, Za—F—7KR¥ (TAVH), Vary - FxTFVARE (TAUH), V3
A2 M7 AEFERT (7 A J7)BGL (R, Kbk (HED, RS (RED, 4 > XY T7AALyT-ary Fr (L F)R),
IFAYNTRE AFXFYR), ZLTCHAEF—ANF)T (Fy 3= —K¥%3M) & EORED S EEREEY) — 5 =221,
BeRi%. SCIENCE o 2017 45 3 1 10 H5 (Vol.355, 6329) THE I N T35,

GBA i3\ 2018 4EICHFR D 15 HF DN F 7 77 & FY) —HHHH OB 2385 % B L CRUZOMHRE 022 LIHkL T
Wb 2022 ERER TR 30 H B Y. T IT KD 12 AFONHR AR & BHA (D). FE 5. A=A 507 (2).
4 YF (1), #EE 2), YrHFE=N (1) THb, &EBEIIKROLEBY, Agile BioFoundry (7 *1) %), Australian Genome
Foundry (# — A b 5 1 7). BIOFAB, University of Washington (7 * ) # ). Biofactorial (# 7 % ). The BioFoundry at
UBC (# F % ). BioFoundry India (£ > F). Colorado Cyberbiofoundry (7 % 1 7% ). CompuGene, TU Darmstadt ( K £
). Concordia Genome Foundry (7 2z 1 7). CSIRO BioFoundry (#+—AZ k51 7). DAMP lab, Boston University (7 *
) %), DTU Biosustain BioFoundry (7 ¥ ~— %), Earlham DNA Foundry (£ ¥V Z). Edinburgh Genome Foundry (4
¥ 1Y 2 ). GeneMill, Liverpool ( £ ¥ 1) Z ). iBioFAB-Illinois Biological Foundry for Advanced Biomanufacturing ( 7 % Y
71 ). K-Biofoundry (KAIST KRIBB) (% [# ). Kobe Biofoundry ( H 4 ). LARA, Laboratory Automation Robotic Assistant
Biochemistry Greifswald ( K4 ). Living Measurement Systems Foundry, NIST (7 2 Y #). London BioFoundry ICL (4 ¥
) Z). SIAT Biofound Shenzhen (H[E). SJTU (L#Es¢iE k%) Synbio BioFoundry (HE). SKy Biofoundry Sungkyunkwan
University (# & ). SYNBIOCHEM, Manchester (4 ¥ V) A ). SynCTI, Singapore BioFoundry (¥ ¥ # & — )V ), Tianjin
BioFoundry-Tianjin Institute of Industrial Biotechnology (" [ ). Tianjin University BioFoundry (' [ ). VTT Technical
Research Centre of Finland (7 4 > 7 ¥ F), #iiLk%: (d[E)) : https://www.nature.com/articles/s41467-019-10079-2.
pdf?proof=t+target%253D

™ UQ-AIBN: https://aibn.ug.edu.au/

' IDEA Bio: (X 1 B THEORKEFRT A N2 WHRETHINAL AN —TFy NkliZ2H T 5. https://www.ideabio.org.au/

6

3
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0 —77 YIf7EFTE (Prof. Alan Rowan) %% L7z IDEA Bio i&. 7 XV I DONAF 727 /0y =547
2 YA (Amyris Inc). 7 A Y B OBEER T 57 4 A (Zoetis Inc) ¥ - 77uat A 0 2% (Dow
AgroSciences Inc) & & L. GEWFOREmIZEEZ ) — N3 5,

EhiE4ES Hi:aa@(kﬁﬁ@mRNA T F v RGHRE RS 5 BASE (B AEWMREA R E 5 28y

FRBIHOEMMGR) . A2 K032 - 7074 37 A QMAP) %5 > /5 B5HiH# (PEF)
% L ORFNRER EHIT L. AL SRR ZH#ED L & L Twb,

F72. BEEYEEICEE L T RTF NI Y VX BOBERTIC B W TR E ) — Ry AR E T
HHLT—7 4w K- 7L A27#3% (Prof David Craik) 2t ¥ —K &35 ARCRTF K - & U387 EEf
% COE (CIPPS) Tid, A=A TV 7 OEMEEMEN P OH L VY YRy HEXTF FESERL, £h
ORI 2B U T, oy VNI ERRTF FEEGRT AL LTwD, 3RHDLT T v 7Ty THiSE
DHEO—2E LT [RTF R, § YN ELHEOIZDONA FEBAEMN ] A4 T4 PETEH, TRk
FOEMABIZABSE L7z RaPID ¥ A 7 A5l e L& HH L. SARS-CoV-2 Z/84 27 5 VX7 Bix L O
BORTF FafEEL Twb,

2.1.5 FEEXRDED)

2020 4 TV T - RFEMIBOGMAEYF NGO L, A=A FTUTIE153 % DY 2T & o, 2021
FEO 275K PV (#9338 M) 205 2026 F121X 863 oKk MV (8 1,061 &) 12:E T 5 &Pl S, Hi
i OEFIgEESR (CAGR) | i257%<‘:7f£%> F—ANTVTONAF T /ud —HEEEERE L

FACEFRSA . 72 5 VIR, RS L OER - BEYRETHRY Lo TE) . FICERAEDFIZD
B % U, AR - REMMROBRENEH L T b,

F— 2} 7 ORI AusBiotech © 2019 £ DHEIZ LT, N4 FF 2 ) 0P —BREE 2017
4R LIk 16%0)1330%/T LTWwbo SEHTIEH 15%DMUTE 2 1) | diflifiEid 17 K Py (f9 2091 &)
Y Eng, R, HEE \%ﬁtfuxé# LT 47 P TIM (7074, 20194) BE =2 —
B AT 2 — VAN (6524, ) | ERD 3% N OHIZHES 20 @312 L DIIENDIRE
13, 202021 SEETICEELTH /327 A, MI VAL —3 3 V%R, WEE DS X ORRIFZE T 20 15K B
V(#2460 M) &40, BRESEENES DHAC PEMETERNIEEY LRI 2FHETHLTY /I 7 R
TRERE I v 23 vid, 2018/19 445 10 FE 2 b7z ) /38— FIVIEROMELIZH G- 2 A, Sl
BT LTI 7 AMEICSEA NV (F615EMH) 2% AL L TWwh, F72, AusBiotech i&. 2022 4 3
Ao N4 7709 — - ThV=T) 0 =F—ANTVTONAFT 70T —FEEDOD 10 g
(Biotechnology Blueprint: A Decadal Strategy for the Australian Biotechnology Industry 2022-2032) | 76%5%‘
Rl EFYELOWEERT, F—ANTVTONAFT 7 /0y —ERELIFROIERERL T B
TYAVL =T a YIRORELE £ ) N—T a3 VEEE OISR LSS AT 2T V- 7 = A (R

™ UQ-BASE: https://basefacility.org.au/

™ Markets and Markets, “Synthetic biology market - Global forecast to 2026,” 2021.

™ AusBiotech 1&. WEIE, BRI (FNA4 A, B, FTYINANA, BENLFTF7 0V -8, F—AMFYTDFA
THA L 25D 3000 42 BR 5 HE TR S NS ERAEETISELL L, HE 2175 TWwb, Australia’ s Life Sciences
Sector Snapshot 2019: https.//www.ausbiotech.org/documents/item/589

™ & LT Synthetic Biology Market-Global Forecast to 2026 & ¥ o

™ Biotechnology Blueprint2022: https://www.ausbiotech.org/documents/item/703
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L) O, MEEORHEE LR S0 T aY 2 7 N OFER, BEEREORTOF A NT YT
MFEEFOFEFIIOM L, N4 X770 —OFHEN 2 He ) OEEE (sovereign capabilities) 72 & 8 D DE)
BT o 720 AL OBIE L, B 2128) THI ST X 5 THEREREC BT 5 BKEE—+ — 2 |
FINVTONAFT 7 /0T —] ELEGEISNL TV,

372, 2015 4RI QIR SN FEE A CH 2 MTP 242 b (MTPConnect) 1%, B, /4 +F 2
/0P =B LU O EREFEIEORAEL HIYE LT 52016 F 2R ORI B S5 (Sector
Competitiveness Plan, SCP) #Z83#E L7214, 2022 £l eHUEL2e MTP 2427 PO SCP X, 20
EROBEEFEDOFHE R FEZHEIZ L T ETEENLEEZ R L TWb, FlIZZolER >~
% —1%. BioMedTech Horizons®MBTH), N1 A& T AL —3 a3 FIVEEL BTB). EER L OWTE
A RBEA =3 75 4 7 (REDI). EERE L5 > AL —3 35 VEI%T 2 €5 L—% (TTRA). BEHKIGH
LA =TT 4 7 (CTCM) ® 520 MRFF 70 75 L A& EHT 5 2 & TrsEfb. A% — b
7o TR O RIACAD LR T L TV 5

CTTIHEEIREEREHEL LTEREHEYF O — Py TTRENTA =TTy 7 2xidg e L
104D A% — b7 v F#%#EDH B, ARC-CoESB % CSIRO & BRANREVWLUT O 4 4% 5155,

(1) Bondi Bio (NSW) #t

2018 4£7% 370 Bondi Bio #:id. REAIRAE WS 7 /Ny F ) TR Y ¥ — ¥k E$ % Cyanoworks ™ %
fzs L. &K - Abbkan, 7)) - B, T WEEEZITHOAY - Ty TRETHL, TAYF
Yo FUEE, ATV Y (FAOK) . SV FEAV, X—=b A by (V=TT NV—IDF
B 7 E OB EEE S — R Za— P 7 VI T o T 5, 2021 4F 10 A E# FAO @ 2 4 — b
77T A/ X=2 a8 (UN WFF Innovator of the Year) 2% L7z ¥ F=—TERK%, —a—Hv
AW L= VAR, vy A=Y KRFE, 74— X5y FRE, @AY SR > ¥ — (MB-CRC).
ARC-CoESB &/%— }F—3 v T &Afif LT\ b,

(2) MicroBioGen(NSW)

2001 FEl2~ v a— ) R¥EOWMER 5727 41 v 7 - ~utdit: (Dr. Philip Bell). K=V - 754 7 1 —
)V R+ (Dr. Paul Attfield) % 4 % THIZE L 72 MicroBioGen i, #fa Tz # L T 2 WER#E
DI74771)— (GMEHIREI) 2RET LI LAV H D, T~ ~— 27 D Novozymes Ft & L[] T
Innova“Drive % EOBBHA M LE 1 HRONS F T8 ) = VOBEICK L. £/ A=A MFU T
BUfF &) 8 AZE NV (R 75200 5H) DB (ARENA) %52 T, $E2HADNA 185 ) — Vi
EREAL T 0 ZADFIFEIZSBI Lizce w8 28y EER O AR L 7RO ESEH R S - Rl
LTWwh, YA 78NS F T = I E—AN A, A REHEEREZ [Innoval 77 &~ FTHRZE L. EZ/ 80—
FN—ThHHNIEETODH L) AL LAXHDWEE - =T T4 T %4T7o T2,

AusBiotech: “Industry-backed plan to navigate Australian biotech into the future”, 12 May 2022, https://www.ausbiotech.org/
news/industry-backed-plan-to-navigate-australian-biotech-into-the-future (2022 4 10 A 2 HH %)
® MTP 247 b : https://www.mtpconnect.org.au/
™ “Sector Competitiveness Plan”, MTPConnect: https://www.mtpconnect.org.au/images/2022_MTPConnect_
SectorCompetitivenessPlan.pdf (2022 4 10 A 2 H %)
% Bondi Bio 4t : https://www.bondi.bio/about
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(3) PROVECTUS ALGAE (QLD) #t

2018$ XD AT — N7 v 7 Provectus Algae fhid, fUlliEEHZ X—A L LA 477 /0T —#liE
?SJZWT%ﬁTéO BISER CHEAEY T2 O F A X - 2282 b Ui+ (Dr. Nusqge Spanton) &, #h>¥ v A
A=A MNREBEFNTEY Y S — (BAEONA A ) R=a vty —) L LT, BinTHARZ
WO KB CRE L BEZEORET 7Y r— v a VIR TE 2 REREREE Y A7 A2 B L7,

2020 4F 10 H 2. HRBIREAR 22 & A AR E RIS L 72O GRAEWFET T v 7 4 — A OFEELE INE S 25
v = FF7 72 FTHEED Vectr Ventures 725 325 H 7 v (839 B ) D& FREICHI S 72,
2022 4E121&, CSIRO O H/NMESEITIFZER 56 3C4% 7" 1 77 F 4 Innovation Connectionéz%‘?ﬁﬁ L. [ZEHY A
FLAEESICHBAB I UREILL., XTF K ¥ S0 BOREERE IS 270 s a ViR L7, l_H‘i
2023 4E17 4 O OB FE T AIAT 2 TET, A5 v THEHEARL, 7 AU H~OKZ HIEL T2,

(4) Eden Brew (NSW) #t

T2V T7)—OFHEEYBIET 7Ty 7 OAY — T v 7 THDH Eden Brew thid, £ —A T
U 7 I RO A FEHA Norco 3 & I8 CSIRO DXV F ¥ —F v ¥ ¥ )L Main Sequence 7* 5 @@é?%ﬁi%

AT T 2021 FEIZAIRE E M7z CSIRO THIZE S MM A BERE G L 725 /X7 BUAEFESAN & A,
AYRB -7 707 Rl 6 DD VST HEEET Ho 2022 451213, CSIRO DAk
BETIINT =T AV I —%BOTN T 7 47 - €y h—AfE+ (Dr. Claudia Vickers)
PIREmBETE (CSO) & LTHR Tz, ¥y h— XdE+14. Synthetic Biology Australasia D fIFHE TH Y .+ —
ATV TOERERENFB LA 7T AT 7 F ¥ —HKEHHOHFEMRT —F 2 77 )V —T A 2 N—
THHEHIIA—-ADNTNT - 22 —T—F ¥ FEMIEET (FSANZ) 2 EOFEMZE SR MRRER 7 + —
T LADOEBAEWFICET L 70— NIVERRFREOEFFEELBO T 5,

2.2 HE

E D 2022 £ OWZER I EREIL. BERKEHRE ORI T GEHRAE) . 2021 4EH 104% 3 o 38
8707t (K59 JLM) . xF GDP Ibd 2021 4E & 0 012K 4 >~ ML T255% 12 ZF L T\ b, Ziud [4
13 KA H AEETE ] AR F - 72 2016 4E DS, A PIEERAT8% L o THB N . [5 14 KA 7 4F5TH ] (2021
~20254F) CTHREL L7z [7% VL] OlEREY ERlo/-2 bbb, & THEBIIZEE X ATE L 74% 8
? 1,951 &7t (# 3J67000 &) T R&D HEEMKIZH DO 2 EE1L632% & 7 1) . 4 4F#HT 6% L Lok
W MEFE LT\ B

8 Precision Photosynthesis® & FEEI 2 SEHlH CRETFRBE LT 5 2 A7 212X 0 HKLHAE & N4 4 Bk o AR 2 o &5,
{LhEah, REAEWIET 2HBULEWZ LT Do
https://provectusalgae.com/microalgae-biotechnology-biomanufacturing-platform/

# Innovation Connections: https://www.csiro.au/en/work-with-us/funding-programs/SME/Innovation-Connections/About-the-program

8 CSIRO: https://www.csiro.au/en/work-with-us/funding-programs/SME/Innovation-Connections/Medical-Pharmaceuticals-
Success-Stories/Provectus-Algae?utm_source=Snapshot_October_2022&utm_medium=newsletter&utm_campaign=Snapshot_
October_2022

S TepE ORI 3% 2022 413 3 67T % 2204 ] , CRIonline, 2023 4£ 1 A 23 H htips://japanese.cri.cn/2023/01/23/ARTIngClez
QjHA3NnzckUTHA7230123.shtml#:™:text=%E5%9B%BD%E5%AE%B6%E7%B5%B1%E8%A8%88%E5%B1%80%E3%81%
8C%E3%81%93%E3%81%AE%E3%81%BB%E3%81%A9,%EF%BC%85%E3%81%AB%ES%81%94%E3%81 %97 %E3%-
81%AB6%E3%81%84%E3%81%BE%E3%81%99%E3%80%82
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https://japanese.cri.cn/2023/01/23/ARTIngCJezQjHA3nzckUTHd7230123.shtml#:~:text=%E5%9B%BD%E5%AE%B6%E7%B5%B1%E8%A8%88%E5%B1%80%E3%81%8C%E3%81%93%E3%81%AE%E3%81%BB%E3%81%A9,%EF%BC%85%E3%81%AB%E9%81%94%E3%81%97%E3%81%A6%E3%81%84%E3%81%BE%E3%81%99%E3%80%82
https://japanese.cri.cn/2023/01/23/ARTIngCJezQjHA3nzckUTHd7230123.shtml#:~:text=%E5%9B%BD%E5%AE%B6%E7%B5%B1%E8%A8%88%E5%B1%80%E3%81%8C%E3%81%93%E3%81%AE%E3%81%BB%E3%81%A9,%EF%BC%85%E3%81%AB%E9%81%94%E3%81%97%E3%81%A6%E3%81%84%E3%81%BE%E3%81%99%E3%80%82
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BA I BU DIFREENOTEHE L L QXTI R WA, 7 A Hikao TRPRE - 24
PREFRAZE S ] 72021 4F 11 HICHES 1S3 M L 72 2021 ERRAERIEE 12 UL, AREWFEIZB 5
BD—ER L LCNA 77 70— 3T REUF. 7 BUfF AT 1,000 & Fov (123 JkH) BLE %%
BLTWD L) REDR STV 2,

HENE, BREWFZ G0N F T 7 /0y —IRFERR R, BEBE, RINEFEFH L o725
B COMEZFRL, BORFEEEREEZL725TE0MEr S, EFED T TOMERE~OKE., fliE
MPEDAMOFEH. NA LNV AMOBERIZI Y A TS, TEOEFETIL, 2021 £FED [ FEEFEF
Je U FE 55 14 UL 45T J OF 2035 4P AR ZE (55 14 IRILAAEETH) | 2 2B WTh, [
Wl T =—X), [7arrssT777/0y— [¥F=—F727/0d—] LEoFx—7— FeRITHE
WFEOFMIZ OV Thl, 1R — & — L % 2 XL F RN RO LERS RSN TV 5,

HENC B 2 B REWFENOTF O TIE, 2008 FEOF ILFFESE (LT Chfk. FILRHES IS 322
SRIFEALEIE , 2008) 12 BVCHOT [ABIEMSE | %7 —< T8 L, P ERER b Lo (Zhang
Chunting, 5KBRERE L ) SEATHE L. SRAEWEINRONAS F 137 I -1 KR AMMiEEZ L7253 L LT,
RIFEZ S B B OSHRHAL Z MO0 720 2 OEEORIC [ A BEY 7 H R ERE | S ERFRIC L -
T 2008 AFIZFKAL S, FEIBUFHIO TARICEBEWFIIEFTHI L L kol DR, RHEBUEtic &
% EI R E TR B s AT (Mg, [863 5T, [973 5tli] L3 %) (2 & 2 HEFR AR, HETERES %
KF7e SN AR 207832380, KRFPEEEOILTE T/ AWFFERT (#E KR |, Beijing Genomics Institute,
BG) " FE L 723 =7 vy 7Rt ) TR LAF FEREIOWLRICE LTIy b7+ — afEER LIS
EoT, ASBHAHETREICBR L2 /2. WEEIF. 7/ ARITHIIC B IS 551 47—
YNV 7 OFAAZ L FEMBA T %o 2011 52T (2016 4EBAFT) (CHEIER ISR - R BSIC & DRI
AL SN EIERK #Em T/ > 7 (China National GeneBank, CNGB) (. HE# O EZR L~V O# (5T
/N> 7 Td V) \Biorepository (/34 #+ L AR 1) —)  Bioinformatics Data Centre (EWEHR T —F > ¥ —),
Living Biobank (£ &72/%A1 %\ 7). Digitalization Platform (73 % W{t~7Z v b 7+ —24). Synthesis
and Editing Platform (& - fiE 7T v b7+ —24) OD3DDONY 2L 2D00T Iy VT +—L%&aAT Lk
L. Shooffzr 77— X—2{L L7z EERELR TN 77— ~X—Z (China National GeneBank
DataBase, CNGBdb) % #3 %o Hiff, HEIIHFRADY ) ARAREH LTS L EbNA,

S =0T & L CTid, 2017 SRS EIR AR ASRIINC 3RS L 72 G BUAE T T d 50 ARFFETIE
2018 AR\ iR A A Bt i e (SIAT) Loz A% — b L, EEWNEGRAEDF LY 5 —, GHT/
IV AR — ALY — BN A 7 ONAF— L kv Y — P ATEB IR Y —,
ERGEESY Y = & ZROMEL Yy — 2B L. PEOSREYFEOH.LHIFEE 2> Tnb,

% 2021 REPORT TO CONGRESS of the U.S-CHINA ECONOMIC AND SECURITY REVIEW COMMISSION, NOVEMBER 2021,
https://www.uscc.gov/sites/default/files/2021-11/2021_Annual_Report_to_Congress.pdf

® JILRF AR, FMOBHBESHEROSERMET S Lo BB CREBAN TG L, RS & i ER B o 3R S S
£ 0 1993 AFITIERITTEM Lo SRR, PEIEIR AR A2 E, mERER, PETIRERE, HEFR PREFRE PR
MZE S, PERERAN S, BREARERIMREE S, BER © http://www.xssc.ac.cn/waiwangNew/index.html#/xsscNew/
homeNew

8 LeiPei et al. (2011) “Synthetic biology: An emerging research field in China”, Biotechnology Advances Vol 29, Issue 6, pp804-814

% China National GeneBank DataBase (https://doi.org/10.25504/FAIRsharing. 9btRvC (2022 4£ 6 H 10 H %) )

8 7 21 % CSET Roll Call. (2021) “China’ s amassing of genomic data highlights global biotech race: https://cset.georgetown.edu/

article/chinas-amassing-of-genomic-data-highlights-global-biotech-race/
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2.2.1 BUATHERE - 15

L B - DRSS % . B 2.3 1R s hE ORI R O I A B LT
Dl PEFES & OB T HET 2 EEE L BEHATE (MOST) Th b,

B IR OE O T L Jesiid. s (MOST) & WHECH: & 3 CIem L. EBskoORE - K
2220 PENCBTS T 7 Y74 ¥ FHIEEL, REC L 2 AR LT B, BRI,
EBBE RO M T T, BRehE L CORKEEIZR-C. $72. AEBEOBEE LS X P EMO
BERREIAHIE S, ZNAHROBGEE LCAMSN S, SAbEFF, ) (&, 1. HERAE L)
B & B PFIRE. S e AT ORI B b, ORISR LTI R AT > C R HEIE A ER B B
SR AT T\ IS BRI A BT 57 7 ¥ 4 v ST h B ER RS R E S (NSFC) 258 1 |
018 4E D 3 & FFHEHE X DU ALY %) 12X Y. NSFC &, kA & BB OTEIZb Y |
BERT & 0 AT 2 B E 7 o 720 IO A B DS B L 72 BI56 1 BV Tl B as 3
WARIRME 7O 2 FEEE LTV A, $70. EOWREE 7OV 27 MEER, Kb mEREE,
R B & Vo BRI ATL T h B b 0D, 0% I HTERO SRR 0% L O h b %
Voo RSB E BB B OB L L CHANTE Y . AT, K. Yy oy vy Bl R
YTy h SR AT 5 o TV B,

BREYFICBIE L - 2R - 1B

LEARKERRR E %5kt

National Congress of State Council
B, A5 KNG
Government,
Ministries

Tr7oTAVT

Funding bodies KNSFCOfth, BHXEBCHE 2%

NEET 7 VT AV TETS

DESENTIE

Research Inst.

EFhAFE
Universities
- catHAY I/
NN T T — J AT
Eai% XA e BT FEE YRR *4_7_{2"(% g
Private sector XA RA ) BRHBHRAT Consortia
EXRE
e e T2

2-3 FEDEMEMZICEHEL e X548 - #EE

PIST 7 V7 - KFHEREWIE L Y & — [WWEICHET 2 EMMEOMRAS L O TR Y& of7)5] (APRC-FY2021-RR01)
pp33-34 & b —ERiinHEK

T HEOT 7 T4 v 7RI SBERHCT SN EAL IR, BHEES. BEE. ERBBEERREEELTRLANLOT 7 ¥
FA VT, KD WHTEBTOMET, MEBRZEICIAHTLRIVTOT 7 74 7, 2 LTREN, —HBo R4
EIMEATHT>TWVWE 77 Y74 ¥ Thb, (AL, APRC-FY2021-RR01. pl51)
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2.2.2 TEHBR - ERERE (PREAT)

HRENIRE - #ERBOR % 5 VAEMIRCTHRIET 50 EHEED [ ER P RIIF AR 5 R ET M % (2006 4F~
2020 4F) J & 5852 L 72 2006 AELLFEDBERIZOWT, GRAEWAICBEME T 5 E 2N 477/ a Y —#nH
BEEE2IIIRET. TAY N AREBERICEE SN R RE - R RRRESE RO 2021 ERHE T
W EAE PEEUE (U - HEUE) OBBEYTFE SN AT 7 2 a Y =42, 1,000 8 By (8
127 JkH)) VU EDOBUFFREDHZERFEICHR LSRN TV A EHIE SN TV S, M&A 12X 20 FERIL LG
FAL LBl E LT 2017 EICIE A ADEIEE Y >V« v ¥ % PELTAEMAT A 430 8 KV (F5 JK 4610
M) TEINL. 4L LCQEFEIC XA EREOEIINE L CIBERKEE ol T2 K£EEDHT)-
THEBL T, NA AN 7 TOR b - JE b7 AERONEDHERILL T b b EHICHET 5,

& 2-3 2006 FLUEOERFIAZMAAFAEICHT ZBEROTE (SREYFICRHEY DIEAZERY)

EHE HAR IS BERAEE - % (k)
EIRF T 2006 F~ | BEA/NR—avDHE | BIR Ee. FEOBTE. T MRS
11 xXEAHEEE | 2010 £ INA T UERERDER 2 I\AAEX B8#HH)
ERMFRMEARETO | 8 BETHERRICLSEYER
ESRRI S 51 2011~ | YTV 9 EXRHEDRFE (11 4H)
12 RANESE | 2015F | MESHIIEESE 3 NA7FEXE (7 #H)
SelmsitT o B 2 J\AFEEERI (10 #+)
EXRZRMIOI IO | OBFEE - BFEEXOBINA /-3y
DES;i (15 )
OFER R R
R @I A A 12 (10 )
PRSI 2016 FF ~ K= —R(CE T TR
s | 2020% DRENDEENHE (O #eh)
SRR
O@F VU EEER L EamBIEDH
®@amEY=
O©F/ Limse (13 )

EEREMOERRF /6 L

BREZRDsR(E

%2 JST HEREMZE - SKOFA v 2y s — BT VT - KEEREMIEt v 5 —) |, "HE ORI O BURZE B & IR,
20194E3 H .

% “2021 REPORT TO CONGRESS of the US-CHINA ECONOMIC AND SECURITY REVIEW COMMISSION, ONE HUNDRED
SEVENTEENTH CONGRESS FIRST SESSION,” U.S. Government Publishing Office, https://www.uscc.gov/sites/default/
files/2021-11/2021_Annual_Report_to_Congress.pdf (2021 4 11 ARE)

863 AL, & U973 FIEISE (2016 4E1C [ERTESMZERTEEIE | ICHE) TOXEEZIT T, BEMAEWRRY /) 2 OEKICH
TREHI T T A TALERREY 2 ARFETO Y22 b (Sc20)] ZILHURY:, HHRY:, HEYIBCLOHEF— L L 7 X
U AL IEREIC L Y syn T syn V. syn X syn MO 4 D DREAROET & EEMETE T o
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@ 9 BE )
ERORL E REDLEECED DRSNS
CBUT. BEERSEHES RS IO TS hE
T B, AT ETER SHOE 4o
BoE A /N—UsVE | BE BRSNS BETERS. 2
BRBEERE L. 2ENIC | BEFREDTIOYT ( FEREE-T. H.
REOFEBEED L5 | MISMA R EREARSEA IOV T &
BB EREIERSR | 5.
ORI (BT 0> 7 « 7 a0 EEEE]
== MBI/ N— | 05 BIEFENAFFT/O—
SV REREIT B RSERD | 7 LSOFRS, S - ST - A5
EREEROHE SETIES DR Y - YR S ORISR, D0F D
SR 14 T S ROV, SRS OISR, EMEY -
fEEtE S 2035 4 | 200 T RERERAEY - BEMENIT E DEATI A
e (o | 2026 B RS BTN
VR s L s e o
SRR Gz | o0 R 8. EEEAERDERR SR A

fir - A /"= 3
> B3R

N—3averi—eEmddlLzxFHFl,
ERER. EBRI. XNEX. ZRERICHKS
NERMZ LYY —ZER L. FKZmlcdib
AORERIZ A A/ N—2 302572
NI LZEXFFIT Do

(O35 L3 BEREXHZEIITERES

04 EEUER

hSURAU—Y 3 )VEZMARRER. £2E—H
hS VARG = )VEMESZA A =TV TR,
EFILEBYDORRI EETRM R, HER
PREG. WY AT LBEYZ2U—FFE
ZREERT Do

U AR A /N
—23V TSV NI F—LD
25y

EREDIE, BT B ERRHARANEGR & LT 4tk 16 4 2 AR 2 7t E O RHARAT BOR O MR e & AL
ST 55 EBEEAY 2006 4F 258K L7z TEIR D EMRH A s RE % (2006 4~ 2020 4F) ] T,
HR A, RS, AR, NAF T 7/ ud—, ¥ NI EE. BF - AR [ b E
2025 (2015 4F) ] Tid, /A A EH - SR EEER. [ERA J X— 2 g VERB RIS R (2016 4
~ 2030 4F) | TIZEHRBMAEELRZN)MALZELE L TN T4 FENTWw5,

F 720 [EIRFPEIR AR S RETHME (2021 4~ 2035 4F) ] Tld, ®FHE#RRL AL N AEERED
T TERMOFERZE 2 ERT H L DI NRO [EFRELERE] 2822 EPEDAIN TS,
PR ORI ) 7obTBY), R 7071 7 37 E LT, AL EF1HHR. EREE., AdriE,
PR BIRS - NA A FME, FHASEN . RHE - RESVEM TSN T WS, BB, AREEREFTHHE
(. 2021 4 3 HUHNZ REDOTFETH 725 00, FillavF o A b AEGER IS % EWMEE S WAKIE
WehoTnad,

MR T, 514K 5 #AERHE] 8RR E, 20204 9 A 25 HICIXEIRFERUETZ B A0S [ gy B
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FESFENOFEILRIE X BFRETHOFR - YLK @?%%ﬁ L RRELS. C OISR T, 2016
FICHRIERR AT & L CHRE - B L CECERTTHIZ 7+ = AL, HEILRZNL Z £ T, EFEME
DiE, BEALRE OB WIEETERDE ﬁ%mLﬁét%éoéﬁi%%b%LT DM ISHir 9 %o

NAFTEEDA /R—Y 3V ERBR—ADINE

BT 7 F v, in vitro W B XL OB, SUREEN R EOFEEETO T 7 PR L
J7FrOMEEETOADT v TV — Fe T b, ERONA =7 T4 VA7 DOFHBLIY
B AT LEELERRIICEIE L, N =77 4 BLOBENEANOHEZHEL L, BROEY
BOMEBIOWIEA / RX—=3 37Ty b7+ —20EERILL, BEF. MLk X OCHEIEFHRE
FWoOM sty ¥ —. BEWFA /) R—Ya vy — N, FEEJFEHRA /) R—Ya kv
y—OEEIZ. N AT a0V —ORELEREERET D, EHFEOEE - KBEA N AL B -
UaE L, EATEOMEMB L EEORELET 2, N AT 7 /0y —figxdzo3 70y o
NEERL T, BOEIWZESRES, ERESR. 2oMmoBGomralMd 5, GHEEE - BERER
WHEEES. REZES. B EAE. TEERLE. PEERESR. AmEHREMEZ L)

2022 45 7 10 HIZiE, EIRBRGEEZB ST » FEHENIZ BT 2 BORIZBIE LT [4 14 WA 7 45N
AT 3R AL TV B BIEFHECIE, S 7 ) A=Y T VAT AN F
0¥ —, RS, NTHEE (AD %M L7z AW E RN IS A, SlAwS 2GR LAY v
N7 EORIR EMBAEEZRET L L LTWE, WIS AR O 14 YA 77 F 5T I OF 2035 455 5% H A
BCHIMLT DL LIENETHL 00, 6k [HEER] 0%Zrs [HEH] 1227 FLTWD R
HLWHETH L, F7o, [—ROFFBMMER & FHW LT Ty b7+ — A RMELE L OUEE L., Y
BEREITONAT T2 /0T —OEEYR—-FLTwE] LT, 7XUH, KAV, A FVA, 75
YA HEEZ BT, NA LAV R ERITEERE - RFOEE, FHa 70y 27 PR V-5 —FlB
FUONA VRNV GNAFEET TAY —OWEEZ B U2 /) RXR—=2a VAREZRLZ L L LTwS, HTH,
e, bl R - B/ A A RBRAREOFEIC L B ERYREEERA S RX—=Ya by - F
LHELTHEFAL TS, BFETLIERTIEIZVW OO, EEBRL)ARSN/ KR E=2 T b - H—
RryZa—F70 (BUk) ICHETZEOED . N+ T AT —OAENRCOBUT D & & RED Tk
o ZZWIERENEEINTB Y . Mk L 72EFERSLETH S,

—F. BORIZERE L2 O TIE R w2s, L)V oBm e L CER SN0, PERSRES X OHE
THREBEOEMEAHRIIBI ABEFERZEHROAE—FTH ) 2018 FEICINA 4T 27 /0y — M &
BAEY S| OBFEZ MO TH. F 722021 1213 [HEGr oA &t OBlE» b Ao EEEICS
W TV 2o BEAEFTE TRIEO L BY T, WINL ZOROERBORICHE LB L o> T b,

O 201845 H 28 HEfE HEFRIFAFREOHK 19 MEfraik, B L OHRETRRS 14 \2Eira3#

21 i oMo Lk, HROBMERIZAD TR VIEEEPHPDIEIE 2B A Y | i far &

P ERBRUEFEAS, RTY REEEH MR R E AP K KRNI SN RUGSHE 14095 2020. [+ >~ 5 4
> ). Available: https://www.ndrc.gov.cn/xxgk/zcfb/tz/202009/120200925_1239582.html?code=&state=123. [ 7 7 A H : 1
2022].

S ERBRYUEZTESY = 7 A b https://www.ndrc.gov.en/, &% - MEREE RIS & B S hitps://www.ndrc.gov.cn/
xxgk/jd/jd/202205/t20220509_1324432.html, FI - REEmi ARAFR ST H % B K8 B P ER B R LA ZET
FTRIC X 2 5 IC B $ 2 Hn TS« https://www.ndrc.gov.cn/xxgk/jd/jd/202205/t20220510_1324454.htm
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WEEOW 2T v FHRROES <y 7 FEK L. HRORHEEE 2L TV, AL
M, BFEE. EAANEE. A v 5 — %y NETY YT AL Ty 2 F x— AR S B B
ROTHHAM LTI 7 7)) 7 — > 3 2 A L. GWEWS. BETEE. BEE, PR
REZNDTA TH A T2 AOFEFEH L OEE AR L E T,
@ 2021465 H 28 H P EIRFSEBEAS 20 Mk, o EITAIE 15 MM ad. B & O EBHEHT
a0 10 4 &%
[AJEIE. AR -fb- £/ | 25563 2T, 55025001 v 51 Vx> b HEEROR
DAL T T Ak o B & 15 IR L A8 TSR LT 50 BHEH A 2 ~— 3 3
SIZE D BB S TR RETIIR L. EROBRE D, SR EBIHIES £ B

98

2b72oT0RLLT, A LOREE LTSI 2B R) L2

3

2.2.3 TEBER - ERFRE (MHEAT)

Bk TR O 5 A 14 KT 2 AERHI & 2035 46 3 COEW GEE) BEEM) #5144
A OPEE (L7 P12 2 B A AL STV 2, HETIRERT R EO M HEIHCL. SEOEICD
EDE, TIY M T AERRAY — NT v TR EOMERE T ITo T, HTH., ERER
UEE R AL L RS & ) BRAVKR S N E 4 KERRE L Y 5 — (WASETEEZEREALL © L
BT ZEROI. FHERIIE L OB 05 b, & S RIS X OIS BT AR L
SRR RAHI AT TE STV 2134 BHTE RIS 2 & T b B AMIHIASE STV 2, K24 1TH%E %
FrHb, MZT, B - TOAEWFICHEMEST L LRI N L EE% . APPENDIX £ A3 12F &7z,

[1u7&] [4ER]

+ 2025 ZICRBEN-ADOEYMEF T,

LEMRBREMR, QEMERMAN3D
DEZDSAI—%RRL. REQEYHRE
MEERMEHET

o EDRIENIZTIV, NUTIRE, ARES

FOMRFFFEZNR

- BIETFRE. Bk BEER St
W RIVFAZIR, BREYFE. EMBERE
DERIFIATHEE

[E®]

TRIEBTEDHOFIXIMFFE. RTF R
HYI\BNR-2DFEERIFE
EREAFEL T, IMINEm FEIRR A
TERROFRETEHEE

[#T]

ATHEERERAUIERBROSHAR R, 24
BESTL T3> AT OHEE
(iBioFoundry)

[Xi2]

- EREREMFRAERTSI— BRE
ERTEERET SRR IR

o EREMENMFA /N335~ CAS
RRTEENMFRFRFOMAEFE

- R -BETARR. ERREEECRA IR -
mEEESZT LAOMFRERE (RERT /A
e, CAR-TREDIVHAMBAFE)

[

IRR]

ERRAEXOMASTEO—IRELT, 82
HERS -2\ U0, SRREFIRT
QIO > I FZEETE

« JH2 =Ty TEEME - R LN AR
M. LHERE. SHREL AL TOaREH AT |7

LOWBFELEEY (BEEMAERE v
FERRONBERE)

[I#&]
- BEARENMF. MNEEREOREIOY
TAT A BB

[ Lis]

« JREOESRIMTERIFL. 5 LTS IVE,
BNERNTEMERES AT VAR

o FERSHEAENF. HEERIREYIONRY b
THDHORE

o ASFUITIMIRSYITUI =S 2T LDR
FraleitE

AuF

EFRFLII— (MAGSHERNFRL) Bt
Jt?‘?‘i‘}\%i‘é LHEIE. LBRISLIGRIIOANFION, 5 DBRISIGRIITEGRIZMATVEMEE (FE) . #14RSHESTEIAMT . THMNER, #itER
*‘}% AT &

MEE, WONOETEMICERBF - DR BERE.

2-4 [ 14X 5 HEFEHE] [CRDOKEE - OSHEMFRARDIBER ST

o ERMER, S AR ERFEEE S LR Bk, T E AR S Uk Bk & YRS 5 2018: https://www.cas.cn/zt/
hyzt/ysdh19th/.

B AR ERERE S R bR S (202]) P E TR BT IR ER A, BERD SR EERERS EYHE 28 5
https://www.cas.cn/zt/hyzt/ysdh20th/yw/202105/t20210528_4790360.shtml

O R BATE R EREEATE - R« http://www.most.gov.cn/dfkj/bj/
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ZO L BMITHARC & BB R — L 2 W ORI G 4% 2021 4E 11 FZ5A5 Sz [of
A B M OB R R AR (TR, 855 450 4 0 E (H HIERB 0 IR, A
FHMA S R=3 a YREOER., FFEANECRER - B iEE, BX O S N—T 3 2oy AT LD
) A LEF DL L hoTVD,

%2413, WBEOBANHES 2022 O PIEE X 2 B~ ORSEHMRER ST (64 45
B0 (49855 f511) OWD 10 D4 - T4 £ L bDTh by ERHARO [2020 44 EHHGREHE
PEOGRR AT & B & 2020 4E 0 EI O BFEHAMC BT 5 WECE A 16 95 155 (49 19 J6 1,805 i (i
SLBHF 3,758 £ 2,000 578 (%7 Ik 1495 1) . HuJ7HCHF 6,336 £ 8,000 J57¢ (¥ 12 J6 309 1)) Tdo .
FIFEEE L DL 2020 £ B ORISR L L CREGF % S0 7-0% (GRE - BI%) 4% 25
W EHh, WiIRTIR D T766% HiTHIC RS & R&D #EF O AZEHY 1,000 7T (% 1 JK 9,000 {5 )
AL TVLE - TEERERTEG % & 8 DFid o FTIEE L 7= FHI A BE W2 R > 72 b DT
RHS, RRBURF 2 S T BUF . BT BUFIC L A TFREOWTND EREHE Y Y — O TR EE N
DFFHEANEM L THY . BRI & v 5T L BE TR VIR TS 2.

x2-4 2022 FOHREZGICLDHMHORFRMERESTFHEER (v 710)

No. & FEEH (O
1 [LER 34,500
2 i 31,900
3 LR 27,500
4 AL 26,000
5 IR 25,300
6 ZH 20,000
7 piinld 18,500
8 OE 18,000
9 (i 15,700
10 A 14,800

£& - a5 450,000

O g AR . (2021) “ 6T EVR (rhden | S i U B BOR R B A B R ) AT, 204 75 11 2021: hitp://www.gov.cn/
zhengce/zhengceku/2021-12/22/content_5663957.htm.

Oheh g N RCBORE LR . (2022) 3% F FIA 2022 4E gk B S 5 BH B R R W & A MW, 88 5 http://jkw.mof.gov.cn/
gongzuotongzhi/202204/t20220429_3807720.htm

2 h E E R AR . (2021) “2020 AEAERHEA BRI AL A, 22 9. vhi - HU5BORF O W ECEH O 3EE, : http://www.stats.gov.
cn/tjsj/tigh/rdpcgb/agkjjftrtigh/202109/t20210922_1822388.html
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®2-5 2020 FOHSBFRFOHRFAEZHEE

No B-H MEFEEE (BT) MEFABRAEK (%)
1 N3 3479.9 3.14
2 LER 3005.9 2.93
3 = 2326.6 6.44
4 y/ipan 1859.9 2.88
5 s 1681.9 2.30
6 Lt 1615.7 4.17
7 @) 1055.3 2.17
8 yiiBld 1005.3 2.31
9 I, 901.3 1.64
10 i 1] 898.7 2.15
&4 - e 24393.1 2.40

224 IJ7T4VT

2018 £ [EF B E O F AR S BIEEAMTES (MOST) OEHICEHE SN ER AR 2ESZES
(NSFC) . HENZB B EBEHIEETBH~NOT 7 T4 ¥ 7 %479 K2512, 2010 F2>5 2019 FEI2E K
M M LT OV 2 ) MR EE DD

2010 4E A5 2019 4FE D 10 4E [Ty AN FZOGHFICEB T A5 70T = 7 FORGE L Eeitftofit. W
FEZRBEIME 2R LT\ b6 AP 3258 HEDIRZEDON. 793 AR (BRIREEIL 24%) S, #8276 5 1 6,700
FHIE (#9107 8H) oAk %b. 2BNSFC D77 > 74 ¥ V3 EICEBHENOTIRTH LI L5,

HENCBIT 2 E6REMFEEO 7 7 74 ¥ 7OEMEZRT DD TIE %R,

1000

912
900
800 739
700
600 514
500

400 352

VAR ER/A S

300

196 201
200 152 128 154
97 111 115 9

70 58
100 15 27 25 37 54

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

FE B IR
®2-5 SREYEEESTICELEL NSFC TOTOY T4 Mk (2010-2019)

Uk 4, HEAE, HLE . (2020) “2010—2019 4E [E K H R R0 & R B 4 2k W R U AS oL, A 2k 4 1(3): 385-394 doi:
10.12211/2096-8280.2020-06
VMo T Y =7 MERIE LetPub 4 F 25 b B HE ¢ https://www.letpub.com.cn/index.php?page=grant#fundlisttable
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NSFC ®7 7 v 714 ¥ ZHETRFEEL 707 F 4 (HEERTH) Tk, 7/ AFECY v— Ul -
EFNVEREE L EOF—T— F&ENL 7o 7a v 27 ~ (GEH454 T390 (K9 818 6,336 7M. 114
H720K900 M) PEIRENTWB, F/o, FEHAMICHRYHEN T LT 2O N LA, 41 (&
FH129 5ot (R 2451 T, 1EH 720 #5600 7)) EfnFRIEESEIL 174 811 e (8 14& 5410 75 .
LS 72045900 ) AR v b7 — 27 BIERFZEIE 104 £ (4906 757c (%9 91& 3214 . 1 EH 70
#1900 JTH)) Th o7z HIFERRDZE 13, KGRI EOmA (62%. 158 H8BI) TH ), 2o x,
TAFRT A L EONEY) (62H8). ¥~V AREREH LR L0 (G, v b (T45) &d 5,

B TT 7T 5 (NFEHH) OFT, GRAEMEED 7T Y « 7 MEEHW %R 7V — 757 a7
T & (G BARRFZETTH ) 7 412 4,300 ot (R 814& 1,700 M. 1 HH7-0 /11671 HH). EREF
HFERFEEE T 7 I A0 (AERBBFERAEESTE) 6 4122250 it (#4/ 2750 M. 172D
#7125 TH) . BHEEFRFEEET 0T A (REFERFEESTIH) 15412 1,880 7T (# 3 1% 5,720
T 1 &7z 0 #5953 1) & LT, AFt28 4. 9555 57t (F 18 1 1,545 JTH) % 11 K&, 7 Whoetk
B LT LT\ 5,

R 7V — T 70 77 A Tld, RERFREIFETREOITEEHIZ (Prof. Yuan Yingjin, 7o)
DF— L, 7/ ZRIBEEMEIBET 5 L2 L WIZER RO —EB13 Science 7 & OHEREIZTHT S 41,
2017 4EREDHEIRHED | v 7 10 B (REIRHEAHIGEE) & LCI) BiF Sz, ARFgEIE, =2—3—
2REFDY 27 - ¥a—2#HI%E (Prof Jef D. Boeke) & OILFEWIZEHIETH b, F 7o, HERMEBEDIGGE
FeAr et (SIAT) O#ifEiEt: (Dr. Dai Junbiao). BEf:® Sc20 71 Y = 7 + TG L 72 SCRaMbLE
FTAZ XD BT ) AGHHIAE L AEYIRIEL Sk - SR CHEgE (IB1]) $5 2% L7

\EAT7Ur7 A (EEEHH) 096, EE7u s 74 (EAUH) TlE. E7VEYOREEE. EwIZ X
BEHNEMNTEGY AT LR ED 12 70V 227 MZ3271 Bt (%96 1% 2149 JTH.1 43721 #5180 HH)
HEFS N, BEAT70 7T 4 (EKIH) CRAMBSE TS o770y 7 MI2992 57t (# 5 1& 6848 J7H.
LfE® 720 1681369 M) 2533 ST b, N2 COREIgE 71 75 & (FERWFER]) 51412 325 757t (79
6,175 T 11EdH 7204 1,235 T5H) AR S, JEe b ERIOELE T IV OREENITE 2 E05FE M S 7z,

BEHTUT T AL EBEELECR E L, PERERE S TR v ¥ — oEEEE A (Dr.
Qin Zhong Jun, EE ) |2 X AEERED 16 KOGtk 2@ e L B AEY & L TR T L AROEHR MM (SY14
HE) % 1EH L Nature Protocols (288 S 72 2019 SE DR % H CfZ)l(Z Z ix, CRISPR-Cas9 # Hw T
PRI e Qe KRG ik 2 ML L T Y . FrlloQetfkoskEt» b Qeta kRl G, £ L CHRREMEEZ T 18 H
DIMICER T2 & LTWw5h, 720 2016 4F & AT vas, i ERFEBERER: - HeeHiiitistt >~ & —ofl
FHEHEL (Dr. Qu Zilong, L) ®F— 259 MEREOBMERWE T IV A L, FFIFERRO—
% Nature %2 BI2%#E LTV, FROM. NSFC 07 7 ¥ 7 1 ¥ 7 FI01t, EEERANEXE 7075
D EDRFIET B DIREITIZEIET %,

COXHIT, IRHTEICIRS 3, NSFC % U CE AW ORI IE~NS L { OMRE IR, 70 S,
HETIE A / X—=2 a3 VA OREDR S E > T b,

B XIE Z X, et al. (2017) ““Perfect” designer chromosome V and behavior of a ring derivative”. Science, 355(6329):

% Wei Liu, et al. (2018) “Rapid pathway prototyping and engineering using in vitro and in vivo synthetic genome SCRaMbLE-in
methods”, Nature Communications, 9(1): 1936.

YSHAO Y, et al. (2019) “Creating functional chromosome fusions in yeast with CRISPR-Cas9” Nature Protocols, 14(8): 2521-2545.

SLIU Z, et al. (2016) “Autism-like behaviours and germline transmission in transgenic monkeys overexpressing MeCP2" ,
Nature, 530(7588): 98-102.
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BRAE | A—ANSUTHEAVRICSFDHBEIMT SMENSIDERERE

B, ARETT LI BHPEON L7205 DD, NSFCO 7 7 > 71 » 7 UAE LT [EHE
OHFRERIFE 7O Y 2 7 L REOEHOYF L RILICHT 2V Or0ER] 12X 2 & [FPIamf
FHANETE (R T e Y s e L) OFBUERTEORIICE T 2 EHbEO @A [ ERE SRR %
HEOEE T 2 EERE] . 2021 FEERHEEHARR [Adys] BN 70y s b BLY
ERAEYFTEEH MRS EZEET S [ 7)) — N F3E | pHORIRT oY = 7 MEHRIF.
Appendix DF A4 \ZEH L Tnb, [ 7)) — N4 F85E | Tld, 2022 FE5EEE LT, HFEEICL
A N=T 4 ThRRFEEFET L [BEEEE B ] &7 a9 T, 3500 /57T (# 6 1 6500 /5 )
T3EMORM T O 27 P2FEL TWD, ZFESTFIE. AW AV F—FHIC X 2 xFEL, BT E
BETH Y AN B DGHEMTORETH 5o

2.2.5 FIFRFEHEED LUKRZDMRZEMFEEID

ER BRSO ERREHME AR E 70 Y o 7 R ERE SRR 2 & Ca I
HIFERSETOY 27 FEZBE LTV ARRT. 77 87y b Thrm Gil. L¥a—BIU&#S
Oy —F1 7)) ICHLTE26ICE LD, L ORE - BIEEBE TR, FELE L) L ERNREROE
BNV NMAMICH Do 7B E L Td, B MAEwE. (LF L%, ALEOREHBIEE L 2> T b,

£2-6 2015-2020 FEOSREYEAHEORERIRRM A 10 MBS K DRIMOKE

BERS - K2R (F/REmNEERER) S FWCI EERHEE CV:O ERNHE % | BHEHE % | 824 %
‘:F‘ﬂ%ﬁfn (EREGREYARBNFT 403 130 6.9 58,1 3.9 18
g0
TEXE (BB HREHY &G

159 134 19.5 717 8.2 0.6
EYFETARIEAFI0)
SEEE RS (E LA A 4
BERT (REATSRSREEN | 1,59 32.9 37.1 229 7.1
Frhk)
DRISEAZ (DECEAZEDN |5 116 45 32.5 0205 0
PR ARZEPT)
7It’=iijii (BRESEYRAHEEE 99 1 49 573 616 10.1 1
MRSRINE)
frsmks (rEAEEREYZHhD) | 80 1.48 30.8 52.3 16.9 0
AIKRE I RKEFUNERREEIG

76 111 475 39 13.6 0
D AIKZHZR)
EHRETAFY (EREITXRZ4EYR
Pt 56 152 321 51.8 16.1 0
EEAE (EXKZEAZR) 52 1.59 30.2 58.1 9.3 2.3
RS (AR REDEAER 48 0.92 30.2 32.6 34.9 23
BATLEE)

WM. J. et al. (2021) “An International Comprehensive Benchmarking Analysis of Synthetic Biology in China from 2015 to 2020,”
Chinese Journal of Chemical Engineering, https://doi.org/10.1016/j.cjche.2021.05.036

WOTEBEE ] dhEZ DT 2 5 EU EoREIE. TENEE ] ZhEENTEROBMEIRE S 2 AT 5. [HEIEE] 2H—
BRSO BEES . THE ] ZHMER L L TER,
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FRBEMOED, 232 TR - BET AN X 2IERAR ZORNOE - HERK (hE - &l - <h
FRER (7 L=y =~ 207 BERABEI) ) % s, Sk LT H 3 k2 - % b
TIZHIF 5,

CFHRE (B k)

Ol (Rl ARk )

Y BGTFAHT (BEHIME A bk 22 B

IR (RIS (EHUE A E R )

CBPIAREE ( ASE ARk

R ER R (P R RS AR G | 2 AR

K26 THU A FEREEO P ERSCERM LA 10O ) b, ST R omERER S LU
KERT, LN E O THEBETIGPEL D, I —K Y Za— b I UAOMIEZEHRT 2 LPERFZ
DV, EEEH SN ABRSRRLIELIZ DO W TSRS 40

(1) PEFRZERERICmXATERZER (SIAT) SREVMZERRER

SIAT (k. WEFHER (A 23240 . RYITEBUfF (M, M E 30t . Flpsrky: (REE) 03%
HFETHLENTIT ENA T T 7 /0y =%l T LR CTH b BEFEREE X FMIYIATV, FERER
(BGI). HUAWEI. Tencent 7z &% { O3 & D JIBRIZH o HINTIZ. 2011 FICFHEE L 72 ilErt o
A LAV AMEEEGHE [FLERTE | 2 EoflE 48 T, KoKk TIHET 285 2 E AW E E0WEBIH
BITdH bo F72 2017 FIIIRE V2~ T ) THBE (TVF IV =0) OESRIZKRI LA ) 7+
WETREFN=TL—BDT 2 A + =R v 7#¥% (Prof. Jay D. Keasling) #SSIAT OZE#HIZE LT
WL R B LIS HiS L7 5 R B LT d.

VEIIT & P E BUF DSBS T ICHEAE S B L GRYID -F/ -~ A+ 7L —F —_AM 1) 7 (BERAEX)
T AT O—2THY), BESRFEYL Y —DIRPADOAY — 7 v THil & U<, @I GEYI
JEERIALE) \IEARAEYFIFHE L - THERBEZER L T b, DO ESFPORRIZH 2 &2 A, HE
TH Y= ¥ —, PCRROKEEELR EONA 77 /0T =58 oREi e a 0 im0 K13 A
mCHh Y., PE, EH - MEFRFEL SN a X MYE L T Y BE) - ATERE) A2 e L2 T Y S0 b
FUATF— A= a yRTYA L /R T AN /5 (DBTL) 70— 2o 72 HEMLIZ [V 7 EEE 12
o T\Wbo HHMX OEGRAEWZEN R Cld, EEHMORE L LT IREFONV— b (LAEERKL) |
PEHEN TS, RV —bEIE, 025 1 ORI E L TENIZEREF—2 0B Ick ), BEaRy
N7 — AR TR E AR B L REEN O OO Y AT A QHET L E LTV, FHL— M.
05225 1 DRI & LT, A oLmFEM oMM EEARL L, #MOESELZHE LT, 79 M7+ =40
BRI TS e A =TT Ty 74— 2fLT 5 HBRATH 5o MRSV — D[] EFNL—

201944 H 9 HICHIR TR S N7z Y R Y 7 AT, (WD B ORI FBIFHATEIX F v ) —- 5 & (I H i) 1T BURE.
JRRA BRI, WMARIATBIX KBBORII X TR BRI H L, B#EKEX (Greater Bay Area) #HEIIZDWTifi
41 https://www.bayarea.gov.hk/filemanager/en/share/pdf/Outline_Development_Plan.pdf

PR X ME L TR 00, ERERFEE Yy —0 1 1) TIMET 5 RFE LTHRT 5,

BSIAT = 2 — X : http://english.siat.cas.cn/News2017/SN2017/201709/t20170928_183586.html
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RO T1) 24bEB LT, 111 A2 ENVKE B LR MBLCVD, £/, 72— xz%mttf
M AR RER L 2 &0/ b T VAL = a F V) —FIZBT 575y b7 4 — 2O E FHH
fwéommﬁmH15Hm\ﬁm%%ﬁ8@¢ﬁﬂ%&ﬁ%WWE&u\mﬂé&i%%4/N—>3y
WFZERTERIRE B > & —23BFT L CTB 0 . @EIIDEHMIX O fseimil s & U CRRISAZE OB AEH S
Do F70. BHHKREMITIE, SHOERIYORMA TR LT - S 32— a by s —
vw%x#—w@4x—yy7kyy37MHL®FD%Q ) CEBTEAEFA—S—T ¥ a—T 1
TRy — io L OSHEL R BIET1EHRE AT AP EEREMLR /N 7 (227 1250) v 72078
iRV S, MHER R &% @ U7l R oMbz b > T b,

2021412 H 23 H.[ W EGBEFFER SR L E3MEY THA ) X—3 3 & JCHEHEER T 202145,

FINHSEYOE LR B S RIDEHIX A REBUF. HEAY Toa a6y BF'EJ R R BRI TR A
P E B E BRI G i B T FE AT %2 DeepTech 72 & O AEIZ & 0 BAfiE X f(Lf:o DA XY NTIE, gy
EWBH IO THEEORE, NA AV —T v MR DNA A b L — D% EOFHMIZET 2 dm A il
Wt a 5 4 3~ (Synbio Challenges. Synbio Hive) DL H EIFIZDOWTE L DRI EN/20 Hit
< 202241 H5 HICIZ . [DNA TEHRIRAE 70 > 7 4 7 7 4 — F & 1% FFZERT 7 & 25 L .DNA [HHRRAT -
A ) N— 3 Vi Y 5 — (DNA B EARE LB L T.0) OB EER 2175 TV b0 DNA 2 b L—
TUWEgEIE. DNA ZEHGEEIEA L L THw AR 7a v 7 1 778 L b Fbhit, SIAT RHEIZEBIT
LI FEEIIFEE D E T 50

SIAT OfTIFEH SNHFRMR L LTld, ZRRIbRFEZZRIET L, EEHRRER EMAEDLET
7K o L IR & A BT B £\ o 72 2022 4F 4 117 Nature Catalysis ~J8#k (Z408H) S Wi
FH M5, SIAT OFH#HIE (Prof. Yu Tao) FF0ILFE T, AMDO NTEBNIZEOA A & L TR H D
2022 A EIEINAY 10 KEFAET = 2 — AT B iz,

(2) FERFERXELREMZMAFAR (TIB) - KEXZNAFT70V RU—

2012 4EEXAL.0 TIB B L ORFERF1E.20194F 11 H 8 H  REZEEFIFXIZ BT B[ ERERAEW T A /) X—
Ta vty — (BREBAWEAMEIH L) | OB 2 BBt I &GRS iz, T2 FEEIR NS 47 7
v N —# ¥ (Global BioFoundry Alliance, GBA) ’qjlﬂ%ﬁm(xﬂl[%iﬂﬁﬁﬂﬁﬁﬁ ZeHT (SIAT) & REY
BRI L BT L. BEOSBEWENRE ) — FLTWh, GBA 121, FHEkc ks drbh i 2 b 1

Wake  SEREE WL i, (2022) AR YRS OB BUE R BE MR ", Synthetic Biology Journal, 3 (1) 184-194 DOI:
10.12211/2096-8280.2021-077

1 e Y 6 W X BRORF TR DI R A W 2 60 3 F 2 e I R IR 2 D IE B OB hittp://www.szgm.gov.cn/xxgk/tt/content/
post_9576684.html. (2022 4 12 7 7 £ X)

16 BT 5B A B R G« http://www.braintechnews.com/nkjhy/20200828/165.html (2022 4 12 H 7 7 & X)

T BRINT & AL FOR DS T U C RN S A R BE AR W R A AR B eI 3 e (eI JE3) < hittp://www.ibp.cas.cn/zhxw/2017zhxw/
201803/t20180316_4976687.html (20224 12 A7 7 £ X)

" EF BRI (RIIZH S H ) hitp://www.nscesz.cn/ (20224 12 H7 7 £ R)

" Pharmadeer Information Technology Co., Ltd, "W E &K EWFFEARELSEE =M TREW B KRS - SR 34% 2021, -
https://www.pharmadeer.com/activity/69979

PO B A B SE RS, "DNAIRAE 7 0 v 5 4 77 4 —F A 1 hitp://www.isynbio.org.cn/news-detail.aspx?detail=
5687&parm=577

! Tingting Zheng et al. (2022) “Upcycling CO2 into energy-rich long-chain compounds via electrochemical and metabolic
engineering’, Nature Catalysis, Volume 5 Issue 5

"2 Nathan Hillson, et al. (2019) “Building a global alliance of biofoundries,” Nat. Commun.
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SOWHLRFSZE L T b, Al TIB- KEERFNA 47 77 2 1) —Tld, WFZERRORHE % FERAL-
TR Oz, (LFEEE,. AWES. BEAMOFIFICOWT, [ RS ARG A RAF (i
-TIB EFAfFZEE ; A R ZEEREEIX I H ) Al - fi - AL &2 ) | 2 Lo ok
S F = 161 L TS,

KERFL, HHEHO [HERERMICBI 2 EHEO 200 TNV A Matll (BS54 M 7E ki
D 2b o0&, 018 FICARENFEOTU Y T4 THA Ly Ay 5 — HEL g Ak
PIEERTIR R L) OREBRDPAR SN T WD, T 72, 2019 F 123 ERAR & Kidrh ARBUGF O LRI X
%Eiﬁﬁﬂ4ﬁ?7/D§*K/N~vaV%Vyw@ﬁﬂﬁ%ﬁbfwéi
TIB Bt O #HEZE 1 (Dr. Jibin Sun, #AFEE) 12 X 4L, TIB TR N R, SEAS L & OFEBH D,
Yy I VEERKRUREZ EOAEYAENZEIEN L TEBY)., [TIB TiE 3 HIZ L ICHFFHEA 7 S, AKFE
SNTHFFDB3%EH ENTWaE ] & LT, MERFEDO AL 63, B3EEEEIC L B EEICHPERTDH
%. %72, TIB Tt PCR. 79 2 3 MHigE, BREHASF = v 7125 5 T % L+ 5 BioFoundry
iE % 2012 4ED S LTHBY, 2000077 A3 Na 2B CHETE L35,

TIB OSEZFE 2 WFelF & L Cid. 2021 4£ 9 A 24 H @ Science iElicfB#k Sz, ZBLRE» ST 7
DKL AH ORI OEBN BT 5%, TIB 12 ERE B ALY BT & 0 FH%E LD |
NLF7 v 7 bkl (Artificial Starch Anabolic Pathway, ASAP) % i%&F L. A 2 Hv ¢ R bR
Fery ) —VIZETT, BREHWTREEICERST L2281 BIOA Ty 7 TFy 7y e NLERL Tw
bo COFEIZIBTFY Ty OEHIE, PyEO I ERBLT, 85D ALY —F, 35D A VF—%
BRFIZELTBY . I ) 7 7 SRR DE O S L AUR Sz BHEH #2021 48 o = E AL
10 KEHEH = 2 — A THLY EF s hz,

(3) ILUFEAS - ILFAE SRR

WAL B A CHEE R BUR A T 5 M IR TH D b DD, 7 —F Y =2— b T VB
WOIT T = a NIRRT HIEHPERIL L TV L ETHEAPET 5, [IWHEIMEEEOEDE
VRE 3AEFEIANE (20192021) | ClE. SEMEAIRAE. (LR MRIESRAE. BOCHEE S L O
S — ZDHHE CEWIEEHE) O 55 %8 b 5 HbE L LCRREO 20 0BT 27 LTV 2,
2020 4F 7 H1C TILTHE THAIMEES 7 5 A 5 — BRI | 2%E SN, BHORE - K2 - BiZis
IR R IS B 2 2 & %, MRS BRI A A bR R R B R o 4 —
REBEDA Y aN— a YRR A D LRI % b RS - A AU 1T B RHEASR
KT 2, [ 10 BITiE. INFEARA - AKX L EMEM B O L= T Cathay Biotech
OB, B IR AT A e L7 ILTE R A 1L P A R 2

B REKRY "B SEIGE" ; http://www.tib.cas.cn/cgzh/Ihsys/

e N, EIR A B BB QT R OO R 2R e H B A ¢ http://www.gov.cn/xinwen/2019-12/27 /content_
5464585.htm

22020 4 12 HICHBE S NAARAERFE TR Y T4 T T+ =T ATOMH LI,

% Tao Cai, et al. (2021) “Cell-free chemoenzymatic starch synthesis from carbon dioxide,” SCIENCE

LS TAAVE BALT £, G FER CLvE &b R s i 5 & =4EA73hit R (2019-2021)) W93@%&0,” : hitps://gxt.shanxi.
gov.cn/zfxxgk/zfxxgkml/cl/202110/120211018_2708027.shtml

1281 VG R AT T2 B = AR BE RS B ATZERI ) - hitp://www.shanxi.gov.cn/yw/sxyw/202007 /120200715 _827936.shtml
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Fie b b b\ IIPA B S RE R A 2 H R LTV 2 (LIPE A AR, RSk ET)

CathayBiotech #ECld. Al AR % BE L7231 4 N — B R EELE DR & ILET 5 1 D%
B B A DI % 3 L. AEMIHDRO N 7 2 U7 3 s (ERIEBER 50 75 b ). AR R
D73 NEE CERIAEER 0075 b v) B OCEMTHEREE FRAERES T FY) 2210070V
s R EEMLTHY . 2022482 F 22 BI2IE, IWPEEEESHIERR O (LTS O G I 0 7-
WD 2022 FATEEE ) OMANIED X | BRIV S Y 4 & SRR R XL o MU L 2B O SR
W7 I AF v 7 HEMREYEEORERED HIET L LTWwa,

2.2.6 FEEXRODEIMG]

2020 4. TV T - KTVREHIEO A BT O) b. mEIZ 30 % O = 7 % EH, 2021 0 57 5k
NV (# 701 &) A5 2026 41213 2355 K BV (F9 2896 ) (&S 2 & il S, I H o471y
WS (CAGR) 1£328% & 7% %, MEONA LT 20 ) Y —BEEEEEE LTk, [HHERE2025] %
MR 2030) 7 EOBOEAHEI L & 2o T, —BlE LT, TAVD - H—FT 49 v —H ALY
TA T Ay 7R EDIERMFEIZL S LHERHINTOW - T, AF)AOT7I Ly b7 /0 —
2 & 2N 7 ORI ME A V7 KGaA & FFEARF (LilE) &7 AfREY —VA~DT 7 & AW g3 —
M=y THERGE e & IR~ EERERM T T, NEREEOTETO T LE X APIRL T 5,

BRI ZEE L P EORZEX, HFEEATIIEEEIF>TBY .. 22 TIEIHETEEMNGE LAz b
DHNYF Y= WREFE2FEZR) BT 5, &N EEIIIRO LN b DD, NA FEFED KT OHRIL,
D& RO & (BB 7ut A0 KRBEE L] TH 1. s BRI 7E R EEZE I KA L.
BENIERE 70 AT 20 HMEIIKTE T 5. 2B, RETCIEFEMICANZ2 v DD, Cabio Biotech
(Wuhan) Co. GEEAEMFEA (RI) B A RAR. #ded Eﬁ%%?ﬁ)mj Shandong Jincheng Pharmaceutical
Group Co., Ltd. (IWREMEZER G A RATF.. ILEA). Layn Corp. CERHAEWY. AT 7 Y EHIGIX
FERT) . Rianlon (RIZ2ke. FHM) 7 &b 2000 I RE T S MBS A RE L LTAHIT BN,

% JST Science Portal China, “F 7 ER 2 ¥R a—1) ¥ ¥ TEo 72RAVEH " 2021 49 A 8 H : https://spc.jst.go.jp/news/210902/
topic_3_01.html

BTSRRI A YO X A HERS T — I EILTE AR A RS EEBE . https://zgg.shanxi.gov.cn/xmjs/202112/
t20211222_4196504.shtml (2022 45 1 AF% )

BUNTEE NRBUG , “IUTEE A B mh e = 2022 4EAT80HR 7 2022 4 2 22 H : http://www.sxzhb.gov.cn/onews.asp?id=58
0578&owen1=%CD%B6%D7%CA%D6%B8%C4%CF

" Markets and Markets, “Synthetic biology market - Global forecast to 2026,” 2021.

THERE R E 2030 &1, 2016 4R ICE BB & i EBGE SRR H R X o TAK S NI, 2030 4F F CLTE R AR 0 il Pk 2
FEIBS B U S &, N A T2 N EEES SRR 2 & ORI AL % ) 2o 72 BOR. [ EEE 2025] 13, 2015 EAFKOBER T,
AEEOM L2 EICE ) PEEZEEEON) 2 —F 2 —VIZ5 & LIF, £ ) R—V 3 VERFEEOKEN) &35 HCEBR
WAHRLTBUK,

2004 AR ICHHTAE SRRV L2AMBNA F 727 /u Yy —4¥, f-707 v OEAKS Carbito®ARA (75 % FYB, 75 F K>
) Lwvioiot A4 6 REMASIHIRROALE AT, FLEHRAEB A SO/ AL WITT 5,

1952023 4EA BE M EFAT IR IR Aot 21 MRl A TR ATz —, HEIES, 2023 4E 2 H : https://www.vzkoo.com/
read/20230201f2b8010e3eefb66ef3aa72be.html
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(1) #vta - I\4F57 v (Cathay Biotech. LEEIEEMEAT % POERAE])

Sk A ATy A T A K BIRE L2 (Xiucal Liv, SUSH) 4% 2000 412585 (4
HEGE) LA T N—AOBERBAN R ) 7 I NEESZEEL T 5, Ak, LR EORITI NS 7
JR=7NIZH Y, AMOREENTH D n- TIVH 2 FEMEE L, MAEMREEC X > TRETEES A £
B BNAFNR=ZADT ) — VEFMBEEDSRELY HIg L. SEISILTEEBUF & L m A EER S O 7
FTAY —ALEED TV D, [ L INTHE OBFRIZE < 2015 FITHZEF (LSO EEAREHE) 25
83 it (#1577 M) OEVE# S/ HmRETIE, WHEB BT & (LA EAEESHEE S
i A v A= 2 308, R % @ U T2030% 0% RA L TWwb, Fryvf - N A+ 7 v 7,
2020 4 8 HIZRHAIMRIC B35 L 7zo 2022 E 0% 1 TUE-IA S8 3R T F v v A - NAF T v 7
IZHTAE I 4.8% Y60 18 % 3800 J77C (# 349 &) DEEFZRZ R L TV 5,

(2) BHEELEYRISEHIHIAH (Anhui Huaheng Biology. BHEELYRIERHERAT)
Huaheng Biotechnology 1%, 2005 4|2 %% E CEEHEIT (Heng Hua Guo, $HMELE) AR L 72 G4
WA TR L7 IV MPEY I Y R EOAEABEL T ARETH D, TRECITIARASS Y
HETH AL (AFEH, SASMAR) TELANE (Dongzhu Zhang, TAM) Th . FEEIY,
L, R, 2ol o cifihs 7=y (L-79=>,.DL-79=Y, f-T5=V). L
N Y D-XVNTFUBEANY I L, TVTFY (a-TIVTF . B-ThVTF V) EMRLERSN
B A TET B0 2021 410 1E. BESCMESSIELC £ 5 Lo N Y SR O R SR L. s & RIS A & <
Bk L 720 2022 4E 021355 1 VU2 545 3T ¥ ¢, mi4ERBILE T 9 6% 8400 Hot (% 187 &) o
SRR L7

ALY ARIREE L BER - EIE AT, BIRRIRE U — F3 2013, 20134 11 A 725 A0
G R T, 2016 4 1 HA S WFOF —7 4 T2 5 1 A b 2 F0 HiEEALEA (Dr. Xueli Zhang, 3
BAL) T B Fh AMKEE TN T2 L5 A IS L R & o 73R & R 025 e %
S A R B R A PR B R ) TR b RSB L SRR AR
IR (L30) 7 OB & I 25 ) BIAR 2 M4 LT 2 SASHIN C b B o

2.2.7 ZOHODEEEEG]

1) BloFTF—I~N—AEfH
2011 4 (2016 EFAHT) (CHEIRERFEE - LEZRBE RIS L D FEIIHICEL SN EE R EE TNy 7
(China National GeneBank, CNGB) &, FE®DOER L XNV OBILTHRAF/N 72 THY), N4 F LRI B

WA E TN OBRIEFERFEEMRE T LS ZIURHE, Y1 AT Y Y REINVY + —F—KTAEOE LS 2T, 4 = —
WREFLITVETRETRA R ZEZRTo7H, U F 77y —<va—T4 WVAOLEMIIEE L LT, REMBFICEED
5o 1990 EACICHEANRBE L, €7 I Y CHEEOTRICHEDb o 74 AR, https://www.nytimes.com/2011/12/08/
business/an-entrepeneurs-rival-in-china-the-state.html

YT TR A A R S A BR AT ] B R ATFRAT e S AE AL QA TR B 1 | R @M T R B 268 %5 @ http://file.finance.
sina.com.cn/211.154.219.97:9494/MRGG/CNSESH_STOCK/2021/2021-4/2021-04-16/7052638.PDF

81981 44 T M oiREALIE L, RSGE RS TS 2 U5 L 7 1Y) 7 K% i E A2 B R HE o 24 M TR 8T Tk % x4
& L7fgERAT o 720 2017 4245 14 MURENE AAERHEBAE L, P ENSRE 21 ., WMERT 78 DL - 7 7 = ¥ 24§ 285 7%
PERITA, MORTECE T HEMN 2 Wb 28Ik o TCDL -7 9=y 24ERET 52 HE (185K 2016503650) 7% &) % Wi, https://
baike.baidu.com/item/%E5%BC%A0%ES5%AD%A6%E7 %A4%BC/24278992#reference-[1]-24721243-wrap (2022 4 12 A &)
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1) — (Biorepository) . W& T — ¥ £ >~ ¥ — (Bioinformatics Data Center) /£ & 7231 + /3> 7 (Living
Biobank). 7Y # Wt 7 F v b 7 + — 24 (Digitalization Platform). &8 -#% 7 Z v b 7 + — 2 (Synthesis
and Editing Platform) ® 320N 27 £ 20075y 74 —2%a7E L, INSDERE T—F N—
ZAL L - B E R @ {n 77N 7 77— % ~X— A (China National GeneBank DataBase, CNGBdb) % ¥ %,
B, HEIFIFUR KD T s FREZAL TV EEbN D,

CNGB (2 id. EB 2 BMIn5#H TRy F 7~ v EA% CRISPR ¥ A7 & % FV TG % il A B /N — /3 —
FRFEFZLDOY 3 — - Fv—F#HF (Prof. George Church) D&% L7z Ya—Y - Fx¥—F&E
Y dLmIpEgepT (GG - & A ARG RIZERT) 2% 2017 4512 E BGL Il & 3L TRz S e, Rl
7% DNA 77— % A N L— IV FHIZET A0%E%° 57 2 F > OKBHEO G RITGE % &G REWF - 7/ ARk
WgE% 475 TL %o

2019 fFEIC R S - hEIEFR AW E#H Y ~ ¥ — (China National Center for Bioinformation, CNCB) ®+
Y5 —D—oChHBERY ) ©F—4 5 — (National Genomics Data Center, NGDC) Tl #Hil 3
F AN ABIIEDTATAUGF - TUBE, 7/ 47— % OILER SARS-CoV-2 DELFIAR 7 EIZFES L Tw
Bob &b LT KEBEER L EMEIRIEICET 2 KBS AENTEROIE - A2 HWE LTBY AT —
AT T—=8. 7 5B BIZFREBL /v 3—T4 Y7 RNA, ZET VIV A YU VRVt Iy
7 AL HEWSRNE - AR, B R DY Y — AEEROME RIS N TWE, T2, BLED
WHET— % N—A [Aging Atlas] Tlde b, YT A, v PBLOTHTXFFNVICEHTLES ) I 7 AR
25ROy AF— 5 AR D 20N, 2016 40 Nature 312 [#OEE (Monkey kingdom) ] & L
TR D3 - 72T 7812 B 5 % 77— ¥ X— A [Brainbase| % EWEfi SN T2,

7% 8. DNA [HHROBEANZ D235 % F k. M7 & ORIy » TV 2 EORIZEIRICE L Tid.
3TIZ 2019 4FB L 182020 SEORHAITHE D/ N— b F— L DIEFEZEMLTH I L Lo TWEHAHS, 20224 3
HIIREINH BT FI4 0 Tld, COEHZ EHIZILT 2 LD HHIRENTVE, 2D L
> BB OB O OBEI T 2 BEEHII D% 05 FHBE b7z bF LA HTEH b1 5o

(2) RIS v—F ILBITOBE
BHFIE, & D EAEAL, #4Y © —F UREOBEI A RIET 2 4 EOBOE & EFT 5 720, [hEH
SRS 0 — VST BN (P ERHT SR E R | 2 REL. HEY v —FLOBRIIE A
T B0 2019 41 P ERIERAT S BT, BEEHATERZ b SRR S 7 [ R S+ —
FOVSEATEIANE | 45 11 (20192023 45) o [HMHE] TlE. DU —F1 > 7Y v —F 1 (HEHT),
@FEET v —F N (EAHIT) OB v —F L BT, OBHERY *—F L (GSEAHT) o4
ATITVIMZ, VX —FNVOBERT O T T L2 EDTH T T)PRRESINT S, AREWFO

W7 EDE 12 WEE S 2 2 7 A&# (ICG-12) TOFFE | hitps://bgi-australia.com.au/news-1/f/george-church-institute-of-
regenesis-in-cngb?blogcategory=2017

“YNGDC: https://ngdc.cncb.ac.cn/

"' David Cyranoski. (2016) ” Monkey kingdom”, Nature vol 532, pp300-302 : https://www.nature.com/articles/532300a

"2 Smriti Mallapaty. (2022) “China expands control over genetic data used in scientific research”, Nature: https://www.nature.
com/articles/d41586-022-01230-z

Wihoe N RBU, B E IR — AR B DU BRI A R SC A SRR P S H R T 2019 45 8 H 19 H ¢ http://www.gov.cn/
xinwen/2019-08/16/content_5421699.htm

MEE R, T ER RO A ULt R SR AT Eh TR 55 1 H ARG 2019 4E 8 H 19 H : hitp://www.moe.
gov.cn/s78/A16/tongzhi/201909/t20190927_401259.html.

JST 7I7 - KE##EAMAEYY— —— APRC-FY2021-RR-05

40


https://bgi-australia.com.au/news-1/f/george-church-institute-of-regenesis-in-cngb?blogcategory=2017
https://bgi-australia.com.au/news-1/f/george-church-institute-of-regenesis-in-cngb?blogcategory=2017
https://ngdc.cncb.ac.cn/
https://www.nature.com/articles/532300a
https://www.nature.com/articles/d41586-022-01230-z
https://www.nature.com/articles/d41586-022-01230-z
http://www.gov.cn/xinwen/2019-08/16/content_5421699.htm
http://www.gov.cn/xinwen/2019-08/16/content_5421699.htm
http://www.moe.gov.cn/s78/A16/tongzhi/201909/t20190927_401259.html
http://www.moe.gov.cn/s78/A16/tongzhi/201909/t20190927_401259.html

BRAE | A—RSUP-HEAVRICSIIRHERMT SREYS | OEREEE

ZEELIZAED Y —FVOERSIRAITHEA TV S, 2019 4F121E, 280 O v —F )b (Feqh 180 f#,
[El7E 100 fE) O3 fEp e S GRAER 2 oC/4) . 2020 £ L UF 2021 SF I idmmEH Y v —F e L
Ty E 0DV LTE SN ARAEWSICE L CTid, 2020 4 7 B IR ERFERAITI O [A&BHREAHA
(Synthetic and Systems Biotechnology) | 5@ E#H Y ¥ —F N (EEEHTH) & LTRESN TS, F
722020 4 12 H 12 HIZi&, Ak ibud, R EEY 52, SDIC Biotech Investment Co., Ltd. 23 L
b T3 Rk AR H T%473 % [Synthetic Biology Journal] ZAIF) L7z, Aikid, ECoOmEAEY IS
4£:zE [Biotechnology & Business] 25t & SN2 DTH ) HENC BT 2 EREWMFOERKM Ny 7Y v —
TN, 7I9 7y TEBIEL TS, BT v—F Vi, BGICGEYIZERIERN ), HINERKY: (TLERA) .
7 A V) 71 Twist Bioscience ¥t. 7 A 1) 7 AMYRIS . JbitZRHEWFHABR/AF (Tsingke Biotechnology
Co., Ltd.) 72 EDSHMBRAY. BEMLTEN R INT WD, 20204 12 ADFEY ¥ —F IV OE 1 MFEESHE
TR Sz [ERAEWS 70 Y T4 7 74 —F 2] TIEENOZEAWIRE DO REPBS N7,
HC b b L TR R TR E AR L oM KA (Dr. Tan Tianwel, I#K[) O [#rEAEyEE] L8
FTAHBETIZT AV EENA 77 /70y —OH#HENFIO L2/ RX=2a v R H—KRr=Za—
M7 VOFEFNZINT 2B BURBE) 12X 2LFERDOEEDOLINEDGRM S, F2IIRECILEHEE D
LHEEOHEICN D7) — v T u -k AQEEMEAYRR S Lz,

23 A4VEF

B IR 20 B 56 B R R AT D\ T [BHEREMT 4 /N — 2 3 ¥ B 2013 48 ] "ClaF GDP He 2% % 544011
TS L LB TE Y. REAEOBREAIERIZED I 2018 £ EHK T 5 RARTH 720 EEIL.
2018 4 | B G ARAS 041% . [EBIEEGAEAT 024% & 72 0 . 41K TI2 065% THREBIZREETH - 720 ¥
OW I ERE T AFT 5 2 LIRS TlERwhs, BHEH T4 (Ministry of Science & Technology,
MoST) 75563 LT\ 2 #aHIz & AL, 20181945 T 196 2384 M5V ¥ — (#29K 2043 f5F1) TH Y.
201718 460> 1 9k 1,382 L ¥ — (92 JK 260 1) %5 88% AR LTV 5. REMENOEGIL, 2010-11
SED 321% 7 5 2017-18 4E0> 368% % THIMI L T2,

BREY T HNOEHEIIAHTH LS00, BHEHfiE TN, 4+ 527 1Y —JT (Department
of Biotechnology, DBT) &4 & LCid. 2021 4440 F48 T 3502 L ¥ — (9623 1) 2022 4
SHIPHT 2581 MV Y — (9459 1) &2 0. B DO F Y A L ARSI OBETY 7 F 2 Mk
T2 BB CORBIEMINOOH D NM AT a0 —FEFEIIEA IR L TW5,

KETE, A ¥ FIZBIFABHBEWSE % G0N 57 /09— Clb B - FFERI%S L OHED
FIZOVTIY FiF 5,

B, COVID-197 7 F Y s OBEAP S NA 77 /0y —% AV LAY Ky v—y

% Seience, Technology and Innovation Policy, Government of India, http://dst.gov.in/sites/default/files/STI%20Policy%20
2013-English.pdf

"SRESEARCH AND DEVELOPMENT STATISTICS 2019-20, GOVERNMENT OF INDIA, MINISTRY OF SCIENCE &
TECHNOLOGY, DEPARTMENT OF SCIENCE & TECHNOLOGY, NEW DELHI-110016 (INDIA), December 2020: https://dst.
gov.in/sites/default/files/Research%20and%20Deveopment%20Statistics%202019-20_0.pdf

YA v R4S 2022-2023 4EE P ¢ https://www.indiabudget.gov.in/doc/eb/sbe90.pdf

202242 A1 HICY & 5 < Y MBHIAT 2022 4EFEA ~ FPHEERR, PEHE. WEEL133%H L 2-572b 00, DBT ¥#
3 1008V €=l 4 v 7 703 (B R OEREGEE O TR ([ L. Ho DBT & 2021 EEOHIT TR (F
206 BV E—) IZX D GbEd oL,
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(Atmanirbhar Bharat Abhiyaan)lmzlfi[ﬁﬁ‘ﬁé ZEELTWwWh, [HY LA Y FFrorR=0] i,
E74 (Modi) BHAREBT L, (X427 - 42 - A T4 7] BFIREDTOA » FREFEO S5 % 5K
rHWE L7z, BEIRCTH b, 4 v FEWLO/X— M F— L —BEHIIHDY E-oTA ¥ FOREEL X
DHFHEF I OBHLLDIZL, 4 ¥ FOHE - EEEZ 70— NV T 74 F 2 — ~FEL, BIEE
B, BB EEROT 2 GHT 5 b0 T ARG 252 L2 TERT 20 C OBGRIMREMITIZLDY,
BUFIZ. NAF 727707 —ZOWTTFERS. FoiFRl, ERMTEREOREM,. #5% FREDOmHE
ERLTHWLZEE LTS,

A2 Rk, BBAEWFIZT + —H A LR BBEES R ST, BT VO 7 7 74 v 7644
7 L TR IR R E O BREZ FET L O, 2022 4 8 BIZEHEAH & . [ 72 vy b5V K- Fx
L' >¥ (AMRIT GRAND CHALLENGE) | &\ 9 iR EAN 7 % SO 72 AR THEORE WA 1)
A7 WFER5 % X% T 5 DBT- /N1 47 7/ 0 Y — N 23874 (Biotechnology Industry Research
Assistance Council, BIRAC) Ol 707 J 4 %383k L7,

AYRONAFT 7 70T =13 NAFGF NAFT VAT L NAFRE, N Fara—71 >
TOWTEELREELBELZHERLTBY ., MMRONAFT7 70 Y =G0 3% % o, HRTHE 12 {7,
TUT TR 3R TH D, FEEHBIIL. 2020 4E°C 702 4% L () 8 Jk 6346 £ 2021 4EC 8012 8 KV (49
9JL 8523 M) TH . FM 1413%DKEFEL/RL TV b, SHZOHBIL, £315% L oK &
RS AL, 2025 4F1213 1500 8 Fov (R 18 JB 4500 &) D NA AT 7 /0y —iign 19% % 5D 5 &
FHEENT WD, BUE. NA T2 7 09 —FE$1E 3500 (L Lo B3 TR X N CTH D, 2024/2025
EITIZ T HICET B EBHEE SN TV D, BT BMA 202246 QI NNAFT v 7 - AY =T v 7
T 2K 2022 (Biotech Startup Expo 2022) ] ¥\ BIRAC 58/2 10 FI4E % 504 L 72 R A 1 L. B
ELTCHETHENOTRITFEI L TSRO 5,

Y124 Y FIZCOVID-19 7 7 F Y BI%SIZ 90 5L ¥ — (R 160 151) OB &+ AL TEXTH Y., Fz
H. s, EREREEIR, 6K, 77 /77— e EPEBREOEEE L2 E L 126 THIITFOKETH
D, FEEE, 2068 M)V (8 2460 ) A5 50 8 Fv (#6150 &) ICKET 2 L IS Twnb,
BHEHU A 4~ FESZeiE#% (Indian Council of Medical Research, ICMR). 4 ~ FERLFZE R Z64%
# (Defence Research and Development Organisation, DRDO). % L CRMEEENT 7 F VEFED /2D
FHLZZETHHEDOT 7 F v HEED0% %1 » PO, SRINAFT 7 /0y —EEDRERED—D
DRVEH L 5 LSRN TV S, AT, 2023 4F135 18 WD G20 79 HIo=2—F) —CRf s h b
TET, REEFREICHET 2 EBENEm S EH SN 5,

COEIA Y FONA T T 7 /7 u Y —EEOKBIZIIHEE LWITELZH 0 . BUFOBSRNE ). 2L
TRERMEEOMY LBV R 50 FRAEMFICE LT, B o7WERM%E 707 7 ADFEL %

INVEST INDIA: https://www.investindia.gov.in/ja-jp/%20atmanirbhar-bharat-abhiyaan

WrZy e TR 2020) [N—bF—Y v S LVEENEEY a Y EFHSLWMYMAL 4V FBY, H45  https://www.
indiaperspectives.gov.in/ja/visionary-approach/ (202249 A 5 H M%)

Bl > N B R 48 v % 44 ik 7 © B H India Brand Equity Foundation (IBEF) : https://www.ibef.org/industry/biotechnology-
presentation

" Biotech Startup Expo2022 & (3. BIRAC 7/ 10 F4EA &L T, 20224E6 H 9~ 10 HIZ=2— 7Y —CHB SN A X b
ANXRY MIE BIRACHXZIET A THDAY = T v T 5ONAFT v 74 v Fax—=Yarkrsy—, 21 DIT RK%
LA EFENRGERER (DPOT) #XET L5500 R 5 — b7 v 7REANOEEOR 5% S, DBT. CSIR. ICAR.
DST. IIT. NIPER (REISZ3EHEMIEHT). NISER (HE A= HEWFEMGENT) . IISER OWFFEH & D3 b 17hiz. DST 7 =
7% A4 b : https://pib.gov.in/PressReleasePage.aspx?PRID=1832055
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Wi ErRo & B ) EREM R EEIGEOMWERILDP R SN D, R, KRR SRR FE R G E) 2 HEHE
T LMD 5%, EBEWGZERBOIED 7T E 2 B0 ORISR ENTB ), BUfFE LT
BERD N Z R LoD, B LZ ML EEZ#EDOTHDHEZATH b,

231 BHES - ksl

BAEW e EOIA Y FONAF T2 70T —BROMEREICEDL L L2 BT 2 8F, M26 1R
L7-& B Y., BHEHMTA Ministry of Science and Technology, MoST) 2 F O R4k (Department of
Science and Technology, DST). /XA *+ 527 /7 a Y —JF (DBT) B & OB EEM2ET (Department of
Scientific and Industrial Research, DSIR) T %, Z DMMOMFZEEIFSICE b 2 BUFFEE & L CEIBZER 3
#f (DRDO). BT (MEITY), HEET AL F—4 (MNRE) % &9 %,

NS BHFOWZER SRR A O FE 1L, 2009-10 F D 26559 fEL ¥ — (8 4647 f&H) 75 2017-18
ED 48045 BV E— (8 8551 fEH) N2 5L <ML Tvwb, ZOM.DST 14 1986 &)V ¥ — (% 353 &)
A5 3527 VY — (#5627 M) ~DBT X 727 V¥ — (#5129 M) 75 1772 )V ¥ — (8 315 65H)
ANEBBEL T 2, 21T DBT 252 U EOMURRLTED . ZOMOD, HHEXL2EHO7 7
YT YT ERS>T WD, TDOKDBT 13,2022 LW FHZ 2581 @V ¥ — (#5459 i) & L. T DM,
INAG T 7uY—WIRMAETFHE L LT2022 FEIC 131 IV E— (R233 /M), E¥- 7Y LT L)
Oy TR LT ML E— (164 1I) DREEIRET 2 TFHTH L.

B, BOENBIEHMEE LT, 1999 4, EHO TIZEFERFEERM (Principal Scientific Adviser, PSA)
EFOFEBRPEBESN, BIE. TV A - 7~—J) - Av— FfEi+ (Prof. Ajay Kumar Sood) 75 PSA
EHEOTV D, LEMFIZIEPSAZRAERE T 2 [FAHl 4 7 X—2 3 Y HEMHENZE S (Prime
Minister's Science, Technology, and Innovation Advisory Council, PM-STIAC) | 25#%\} &1, FRS=Hh A
I N= 3 VICETABOR, AITHOME - LR ToTwh, B, H 3/ (20184E 4 A5 2022
F4H) PSAZBDII7)AF T 2F3I-% 4T v A I35 VK (Prof. Krishnaswamy VijayRaghavan) 3.
TLDBT KETH %o

FEECHNZ T - IER4E (Ministry of Chemicals and Fertilizers, MoC&F) D EZE T (Department
of Pharmaceuticals, DoP) #° [ 77—~ - ¥ 3~ 2020] #KE L. BIFIZHRL XVD A ¥ 7 5 DA,
EIFRA 223805 % B 5 BEEMFERZE OHEAE, /Y - RO X0 F v =z frv, 1 ¥ Nz
B R ) N—T 3 Y OJGEE L TREEEL TV,

13 32 & LT Synthetic Biology Market-Global Forecast to 2026 & ¥ o

B'RESEARCH AND DEVELOPMENT STATISTICS 2019-20, GOVERNMENT OF INDIA, MINISTRY OF SCIENCE &
TECHNOLOGY, DEPARTMENT OF SCIENCE & TECHNOLOGY, NEW DELHI-110016 (INDIA), December 2020: https://dst.
gov.in/sites/default/files/Research%20and%20Deveopment%20Statistics%202019-20_0.pdf

0202242 1 BICY & 5<% Y WA 2022 4EBEA ~ FPHER R BHBHFTHEE, MEE] 133%8 L hozd 00,
DBT PHIEH 100 MV E—ikDe £ > 7 7038 (BBA R PERIGEEOTPHE) ENLoEd b,
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[——
NAFXTI/AY— (BREYFZET) ([CBE L 7= 418 - #E

BURERR
NITI Aayog

= PM-STIAC

B, BT

EEESEIRE -
BhE

Government RFf B RIERIIE
AeAlL ’ MoST
Ministries
Rl NAATo s av— | BEeEEmEE
FF DBT DSIR
SR s g e | NPEZHREES

CSIR

Funding bodies

y 5 T LAY
BT R ZT A4 ED I I %27 (CSIRIGIE) -

Research Inst. : \ ; 238{4Rg

EBRRF Jroono-. W24y FE
- S RIRF AT
LY

Universities

Reliance ’
EREE . ADD) steandiii | £E [ NA4FF70 /0
e @ strand i LEH] SO EES A

Private sector "S rmg Consortia L-4vF47BCIL |

H2-6 NAAFI/0Y— (SHREMSESD) [CEHEL ik - 18

DTEA Y FoONAA T /0y —ICHELIEREITE T 7 274 7B O %2 5Ll %,

(1) #=EEHF (DST)

DST &, FIFHMERTOITTH ) BFHMIARD LA FOGHE Z ML, REL, #HETLHW
% b o TL971 FITEIZL S N7z DST O EREH L, FEAHEAMNI RO 2 BOEO 2, NWERFIERESO
Flife, BrELEIC B 2 R I RE IS E T R B O 7R AR OHEAE BT EY 7 B BT B AR & OFREEL B
MRS, BASS 7 &1Ixbd A MBI EEE, ﬂ%ﬁﬁjﬂfkﬁgjk JUORFEHER R LT 57T 2 bR U722
Lo Twh, STP (20034). STIP (20134F) & \ro 7= EEBE b DST AT 5 FFBUEM 2 &k 0
FELNZIEDONWTE ) F L7, DST 04 FI2id, BHETA3EZ& B4 (Science and Engineering Research
Board, SERB) DA 320 HKMAT B 73— (1 ¥ FEIAET 77 3 — (Indian National Science
Academy, INSA), / —~\LVEZEEZHEDC. V. I3 VHEIZX > TEYENA v FRE% 7 573 — (Indian
Academy of Sciences, IASc). 7 & IZE T #1772 — (National Academy of Sciences India, NASI))
7 8% L ONUE - FFFERRBI 2 E 05BN TV B, SERB 13X, BB L OLE4 812 B 2 R JE iR &
Whoes - WH2ei e ENOMBISEZ I v v a v L 2B TH 5, 2009 4£12, Bzt EoR

R AGE 2 BEE 28 S N AR E R AR AT A b OFEZITIN 2 5 X BFEE OFHARERTEL
THEBELE LTI Y PRS2 K AT Y THIOME RPN 2 E e R T A 2 L h bR bwE
LTSN/, ZEHER DST RED. TOMOBIHEEREL LR FEDPREREZHO TV 25,

DST "0 5 E 43707 AL LT, HETOBFLMIEETRET LA A4 T - T0 7 F A4

DST. DBT % ICAR. CSIR. DRDO % ICMR % & [MIC 7 7 ¥ 74 ¥ Z A AT 200, S TRETONT TV IHH
TSTIRWI NS %R 5 [REHM A 7 =3 =2 Bk,

JST 7I7 - KE##EAMAEYY— —— APRC-FY2021-RR-05

44



BRAE | A—RSUP-HEAVRICSIIRHERMT SREYS | OEREEE

(Innovation in Science Pursuit for Inspired Research Programme, INSPIRE) 723&% V). Z O#uH A TH Tt
ZEHE ORI, BEHERFERM, e v ) TIRRORELR &2 175> T\ b,

(2) ﬂ%‘-&#ﬁﬁﬁr‘ (DSIR)

1985 4EIZ AR S 7z DSIR 1, MEEATOMZE. FIHEUOBEEZ HIE LTwh. T2 bbiERIC X A
FEhA%E UD?EL‘ HUMEZELS X 2 BSEBTE I OBRSE O3, WIEE L NV ORCRO IO, EERD
R 0ifb 7 & CTh 5. EIRWZERFE A% (National Research Development Corporation, NRDC)

%l UCRHEIIIE 7 R LR L OMOFMBIOBBREZIEER L, oG 2 RE L T b,

DSIR (21d. 1942 £ RHEBAT O MR 2 ERAETTY 2 7201 ZRL E N7z A ¥ PR BU O I 78 B 7647
Th 5 EHFEEEMIEZ B S (Council of Scientific & Industrial Research, CSIR) »SECi& LT\ %, CSIR
ORAMAER & LT, BEEZEMY, AIREREZFFHMKEDHO S, & TI21E 38 DMV A 5
D, ZORTNAF T2 70T —lRTIET ARE R ZERT (CSIRIGIB, 77U — ). Mg 5244
¥ ¥ — (CSIR-CCMB., A 7 F/3— F), HlsEWifsepr (CSIR-CDRI. 7 7 7). W& B
FeiT (CSIR-CFTRL, YA V=), 7 I WNA+u Yy —gEEr (CSIRIICB, IV %), fE RN
Fr (CSIR-IIIM, ¥ ¥ ¥ & —)., fAEWwSMZeERr (CSIRIMTECH, F v > 74 —H)v) . E AT
(CSIR-NBRI, 77%@)&&10%&®n4ﬁ77/n/ BEFZET 723 % o

$7: DSIR 1213, FRAESAUZ2HEBY (B0 SCPL) 457 7 ¥ 5 4 » 77, BUbIESBIE 2 &1k L TR
BESET VAT AN Db ZOYAT ML BIHRIE, RETHBNDZNA 77 /0T — RN
47 (Biotechnology Industry Research Assistance Council, BIRAC) ® 7027 5 A% £ RELTW5H,
SHICAR SR (WBHEEREERIEE R L) 22T 55613, F%Eﬁnﬁﬁy‘?ﬁi_fﬂ 7" 2 (Industrial
R&D Promotion Programme, IRDPP) & Fr & L5 BHF O RGE % T A L EDH Z>o ZOTUT T LT
72 uIE% ST AL, FNENGUT LMD D\ IEHIE (Scientific and Industrial Research Organizations,
SIRO) CTHIEATbN Do B SIRO DHIEIZ BTy K74 S OREIT. R, BRI, B -
R - AR RF OB THREROILRIZE D HTEE) 21TV TN T 2 ZEHIOT, WL HiEZ & > TRt
FEE AT DL LTRIESINDL I LR b, T L TRE S NARRIIFH AT gEk e - 30 o A5t
TLRBUEESCH T EPHBMEND T EHNTE S, 2B, COVID-19 12X 28 b & ), DSIR 1 SIRO

OFFEZ ER T 23EZ £ > TWwb,

@) X"«#57o./0YJ—F (DBT)

DBT i, B3, REREFEICHEABATLINA 727 /0T -4 #ET 2T TH S, 1986 F12. 4
BoOBEMTHo727Y7 - 74— (Rajiv Ratna Gandhi) 25, XA 727 /0y =R L Lo F
(28 A MoST WICHSZ L7 & LTk L7z WHZERA%E - BEESGE. A T OMIMIEIT ORE .,
O, MBS, 1~ 7 T % & &2 1T> T\ b,

DBT OBUEREIZ S /2o Tid, EFRNA 472 /7 uy—ZH% (National Biotechnology Board, NBTB)

¥ SCPL : Scinnovation (scaling innovation) Consultants PvtLtd. ®WET, 2005 4EIZik 7 SN2 REE¥E, A¥— 7 v I
L C IP kMg, BB EEICHT2REITH) L& IS, TR T2 77 T4 Y IO T 7 A% B oNnb &
IEBL TV LB TH LD, (B% : htps://www.scinnovation.in/ (2022 4£ 9 A 9 HEIE)

" IRDPP & : https://www.indiascienceandtechnology.gov.in/programme-schemes/research-and-development/industrial-rd-
promotion-programme-irdpp

190 STRO #HIEEEEM © https://www.mondad.com/india/patent/ 1108600/ application-process-of-getting-siro-recognition
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WENMWEZORES L OEBLETTOREZICE L CEL1T). 72, NBTBIZHHESETFIZEIT2 70 s
T LADOE R EAG D ANMEEN OIEALIZ OV T I E > T\ b, DBT IE. 2007 £ O [EIFRINA 4
T 7 /0y -5 (National Biotechnology Development Strategy) | %383 L. 2015 4EDLF%I3#) 5 4E
B X IR FH LTV 5. SEBIE TEE S 477 ) 09— RN 2021-2025) T %,
DBT @ 2022 477 513.2022 4F 2 A ZHE S 7z @ P RIS BT 2681 )V ¥ — (F 459 M) & S,
HEENA V7T, BT LS N FA YT 3T A7 A, BENSF, AF NI EICETONG & &
-

nNTwis,
VIR, DBT 2T AELR7Tur o4 - flEE % 5,

CEE RN A S RX= a3 YANOR) AT T 7T 4 (Undertaking Nationally Relevant Technology
Innovation/Atal Jai Anusandhan Biotech Mission, UNaTI)
20194 2 HO DBT Al it & HICDBT 25 L7270 75 AT, i, B, A V-0t r ¥ —%
SEDMICHHET 52 LAY THED . UTOIv Y3 bk at,

P GARBH-ini : £k & 1 &4 OfEE 228 L EEO Y — V2 %9 5. [GARBH-ini (Interdisciplinary
Group for Advanced Research on Birth Outcomes—DBT India Initiative) | 162;*\ 2014 4RI BAE S L7z
FETO I ATHY), N)XYFMT VI —F > O Bk TGO 2k — M2 ER L TV 5,

P IndCEPI I v gy #7775 V3L E UBRGENRKE LT, BRI =774 7Th LK
PEFRATR R A /N — 3 3 »#4 (Coalition for Epidemic Preparedness Innovations, CEPI) & ##E 1 T
A FOT 7 F Ui E3ET Ho DBT I L o TRRILENTZIFEMBETH B, FBO [/NA 4 pESE
WS Z RS (BIRAC)] 12707 7 AEHa =y MR EIN TV 5,

P EEFIM X% (Anti Microbial Resistance, AMR) X v 33 > @ EEHIIEEIEE IR 2 20, Gk,
B L OTFRHEEOREE A RAET 5o

P Swachh Bharalt%O) 7207 ) — UHHT I v 2 a » (UNATI Mission Clean Technologies for Swachh
Bharat) : /N4 o+ A% b, NCEHL, N4 4 M4 L SEHIEEEZ MR L 2vwkifbe &S 10027 ) —
YrroonaY—efEL, HERR EOWITTDO AT — 7 m NV y— Ll L TA v Fatofkc 257
THEIEZTT) o

P isfb/hEIZ & A (Fortified Wheat Nutritional Improvement) : 2018 4E\ZBUF 2B %G L 72 524

REXEF ¥ »*— > [POSHAN Abhiyan] ([ &A% 535 (Holistic Nutrition) | ®&) IZ& 7T 5%

e, F NI EIZEATTBILNE RS T A,

“'DBT (2021), “National Biotechnology Development Strategy2021-2025", https://dbtindia.gov.in/sites/default/files/
NATIONAL%20BIOTECHNOLOGY%20DEVELOPMENT%20STRATEGY_01.04.pdf

' Indian Biotechnology Industry Analysis: https://www.ibef.org/industry/biotechnology-presentation

8 MoST (2019) “Key missions launched on foundation day of DBT", https://pib.gov.in/PressReleasePage.aspx?PRID=1566339

' Garbh-ini (n.d) “About us", https://www.garbhinicohort.in/

"% [Swachh Bharat] ([7 V=>4 ¥ F] ©) & BIEEO A > FOEIUIMT T, 2014 I RBUFIC X > THBS e
GEWMEF Y v R=VTh b,
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- BEENA F 577 u P — (Agriculture Biotechnology)

FMi e A2 ) AND 2 L2 K o TR BT A58 4 >~ 7 7 & AMBIFE % Al L o2 23t
FERWHET 70O ONT 2T T T T A Th b, HkOBIA, EELEN OO - RS, B
Y OSFEMO R & R . FEEWR - AR N LR, FARBEOFRME, JEL YY) T AR
NAF =TT 4 bvoler =<z, X, /ML, byEoaY, ML MR T SEL LD
BN EE 2 B, F-EEREEWIC OV TOREZEL Twd, 207U 75 40O TF T, DBT
35 FEM/ ~— 7 —ZER MAS). QTL/ Bz O ER E ORI T e T 27284 IV A
V) F AR BE SR e & O E R BARSCE M2 & ORE 2 A5 L 7oA B B SR EIRR SR FERFSE.
BERS—= M= v TR EICEDMERE T O 27 M E2LHR L CE2D5, BR, WEE. Wil H,»50
AL % = — X6 2 CHAEHRBEO RE L 2475 T2,

- JeHHI DN A F 77 2 1Y =5 (Biotechnology Programme for North Eastern Regionl)67

A 2 FOALHEM T ED S EESE L SN TV DR E L THIONEH, SO OERERIZA
B D B EYPE IR & WIS O 72 2 BB O 720G HT 5707 5 4 Th b, DBT IZHEZOTFH
D 10% % ZOWIIZBIT 34477 /0y —BEEBOMRAE - RLICH T, Mo BE R A &5
DHIFFERANDOFIZANT 72348 24T > TV b RIFEM B T 07 T A OO, LR NNA + 77 /1
T —FHEM (NER-BPMC : NER Biotechnology Programme Management Cell) BT /INA—=2 2T )IVIZdH
% DBT &£ aEk#seit (DBT-ILS : DBT-Institute of Life Sciences) |Zf%#& STV 5,

B RO E, H— E AN Z T 57200 DBT O FE ik e LT, NA 4727 /0y —3—
DA RNy — OB RSB D DI TIREFAA TS 0T — S 2 FHE o T RS,
HUNSSEDSHM DAV F 2= a v HERE, SAMay N TF 0 MR ERL, NA 4727/ 0V —
DFEFERFEHIEEL TWDH, DBTIE, SNFETIDNAF T2 /0y — =2 ZEPIZETLL TS, &
D=7 TlE, A Far=—2a VEBERETEOIZAY = Ty TEKIIEET AT I AT 02 NES
HTBY, SBWECATF— VT v T35 2T HEL T 5D,
é%KDBT@\N%ﬁ%?/ﬂy—ﬂ—ﬁwi%ZMi\ H—RyZa—bIFVOERIZETF TR
F—FFEIF L L 7o v & — RIS D T AEREMI CHh %o BIFE. CSIR EALZwget (ICT) & kT
L7z DBT-ICT T f )V F—/3 1 ﬁﬂ%%‘/§7~ (DBT—ICT—CEB LA, EINRKAMEETH D A >~
TAT VA ANV T—=KL—3 a3y (10C) &IFEZ L7z DBT-IOC i/ N4 4 T AV F—Wfget >~ ¥ —
(Ayﬂfﬁ%:1~?u~hﬁw77uyﬂFK@@ BIUOEBEETFLY: - N7 7/ 0y -k
% — (ICGEB. 7V —) THb, TNHOWIEATIE. NA FT A =¥V . NAF LY =)V N FTF ) —
WBLUINA FIREOEREE D TN FIREHFZEIC 7 + —H A LT b,

Dl bo DBT O—#OiGE) 20§ 2 & . SRAEDFEZPIRIICAT ) BB v oo, £ v FoNg
FrruY =ik, BWNICET SN A — 2P Tbi, 2T AT —0a T ik,
AT AL EDOMERENEZEALDD, AT = T v 7Oy Fax—ary2HEL DLV R

"SDBT (n.d) “Agriculture & Plant Sciences", https://dbtindia.gov.in/schemes-programmes/research-development/agriculture-
animal-allied-sciences/agriculture-biotechnology

“"DBT (n.d) “North East Region (NER)", hitps://dbtindia.gov.in/scientificdecisionunits/ner
D ZONR—=13 2022 45 3 F 21 B OEH THAS [T ] 128D S, BERIERIEICSI L 22 HIER &S 1,

BNg F 5y s uY—s8— 2 FH : hitps://dotindia.gov.in/sites/default/files/guidelines_biotech_Park_0.pdf
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RIGBR LD Do T TR/ LFNT. BIRTFRIBENT, 7/ I 7 A, Ta74 I 7 AN E— il %
PF—ERAEBPEM SN TS, BIFIZ. COXIBBTA / R=2 a2 BZT77v b7 r— L%
LCTwWb, $RZDBT id, KISHENB BIRACEA Y F -y V-t NT—2 & T5HE (MoU)
% 20174ES IR L. AY— b7 v THAHBE 2R TWEREAHBEL TV,

ERADFIZB LT, 2018 4512 DBT 133 A REHRIEN AL T 4 25 2 F - 77 3 — L O/ THf
Fe &S HILE 7 7 7V ZEE AR FIF T b, F2R4E. DBT X ERAMSICET 5. K
B L OEEEZ SR E LAY TGN ERE, FRPOEEICELEME 2505, 2 Ea—%
B LOEBREGRAEFEOERE., W/ ARSI T 20 e Lo E HNE LT, PL—=r72 - a—
A% LTS,

4) K«47F57o/0V—-EERAZERE (BIRAC)

BIRAC (&, DBT IZ X D AR S N72IFEFMMTH ) . BIER 2058 - 1/ N—=2 a3 Y2 FE L. EPL
LI LHAOMBE=—XIZWMYHMATNS, BIRACOEY a vid, 1 Y FONAFT 7 /0y —EFED
HRBER 225 - 4/ N—2 a3 YEEN A B - b L. NA AT a3 I —EEIZT TR/ RS, A Y —
N7 THRIRE AR = — XE R 5 FERBGEZAET LI L2 HIFL TV 5,

BIRACHSZNE TICHE LAY — M7 v 77 &1F 3500 DL L, Hif - #5013 600 1. ARk L7231 F -
AvFarR=vary, 7L -ArXax—=2a x 74001, IR ROLMAMEIL 344, LHRAEE T 400
LY — (R TI2HEM) & SRHTVD,

2.3.2 FEBER - ERFAE

A ¥ FIZBT 2 RAEABORIE, 2013 SFDORAEUN A/ X— 3 2 YBGR (STIP2013) 12 KA, [
Hafi s 4 >~ Fa 4 2844, %81 / X—3 3 » ¥ A5 4 (Science, Research and Innovation System for
High Technology-led path for India, SRISHTI) DA HEEE L, SFICEE, @E. A VF -2 0k
SR OB EE L. FEOIEROHE, FUNEED) A7 RO, ANt aEBIET 7 7 o8
OWEL, BT A 7 N—2 a U FET 2 REOTIR R LA EMBOR L L THET 5 L d D, BIFZERZE
FEFHOKR GDP I 2% (M¢E 1%) $ CTHEL WIZERIE AR (FTE #5) % 66%1N S & fX ottty «
7 % BHED 35% 705 2020 4 £ T 7% L EIZHIR S eHRO 5 EICAS 2 & % HIEL TV,

Z OBk 7 BRERAT A 2 N — 3 3 VR 2020 (STIP2020) WK TH, 46 10 T4 ¥ F 2 IR
EIMORFEHMAKEE T A 2L, 5ETLIZA v FOMZERMIEHERILESHE (GERD) #* 51 &+ FTE #4
WA B SEL 2L, 5% 10 EMTHB L ZMA LRI L D IERRS L NVOEEZIT52 L L

"PDBT training program in SYNTHETIC BIOLOGY. https://syntheticbioindia.weebly.com/dbt-syn-bio-training.html (2022 4¢
9 H 24 HBE)

"BRIAC 7 = 7% 4 kXY : https://birac.nic.in/

A v R, 2020 E RN TR 149 TREOFR B (IR 23D, WEL 72V AW TEIMIUELTB Y. Z0aHE D
HIEZER LW b, Za =50 — MEREHE Y = 794 b XD hitps://www.globalnote.jp/post-5275.html (2022 4E 9
H 8 HE%E)

2 STIP2020 D3 E/FEIE, 20194E 10 BICHIB SNz E SN TV BEA, Z0#H 202045 AIC—BARB L UOEMELLOER
BHEOPI v 7 TIZETFL, 221 4E1LHO N T v 7 NVICHEA, BHFICHRESINSE L W) PEPIRINT WS, 2023 FEHHH
BAE, RO ARBOENAREINZE VI HHITHE L Tw i v, https://thesciencepolicyforum.org/initiatives/science-
technology-and-innovation-policy-stip-2020/
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ENTWVD, F7220194 3 HIRESNZER 70y = 7 bCld, HEBIEREAN, 2F70r747. A
Thise. AWZHME, BAEBE, EERER, BEEWAN., BBRE. 1/ X— 3 Y OEESHR 0 E
FIBIF TV 5. T OFEICIES X HEHAED SN TV LN, &2 T, B2 DBT 1251 2 A HEw
rEONAF T/ —ICHE L FEBRREZIN) BT s, £, DTICFEMRAE Lavwboo, &
A FRDERET 7)) r— a VICEET LERA =T T4 78 LTUE, AMRRT AE O [ER
INA FIRFHEGR  (National Policy on Biofuels)Jm& DBT 245 [EFRNAF+77—~<3Iv a3y (National
Biopharma Mission) J U%*‘i) Fohb,

(1) BN A 75/ 0I—HEHEE 2015-2020 (NDBS2015-2020)

DBT (&, 2000 RO TONAF 727 /70T —IZB$ 5 (€2 a yxx#E] 2517 L. 200749 A2

DBT Tl T e %2 L EFNA + 727 7 1Y —3gEiN (National Biotechnology Development Strategy)

FHREL, B EMBENT LAY RONAF T2 /0T —DZFDOGRDOBERICLELRH 470y 27 bO

B FUFICEEL L 720 BIRAC b & O#BEHREZ O 2012 412302 S LV RBEFRMNC BT A N4 4727 /0P —

DFFIZBE VR D72 VW be — AR B IE, F L < DBT 12 & D 2015 4F 12 HicsE sz [H

FNA &7 7 70T —FEREM 20152020] TH D, ZOREDLOFMI. BER. EXERA» 5L L OHM

ROBE IN/z0 22 TREE D SEWEETE B L RO/ T TIRIE BB 72bhTH

D NAFT 270y =388 5T ORI SN,

OBEF 5@ ) —5—2 v TEHRT 5,

QBET HAWEE L & B ICHBREL BT 5,

QEFER ., FI B L CFBENLRRHAI BT RO TR Z 50 %,

GOHZRNT 28 L iR E AT 5,

QUM RIERDIZDDY — Ve LTINS 77/ a Y — 12BN 4TS,

OFMBERIE DA 7 R—2 a v, BB L OEEEEOEHRILE 5,

DFEHT, R, POREOHF AT ABIYII 22— a9 VA2 72NA 727 /ad—
EHEEERT L,

@EENT, 2OoEORBEMREECEZ A4 T 7 /0y =% 1T9,

@A/NF v AET I & FRESE L CHIEN 268 % i kT %,

ZOETEAR 2R & LCiE, FAEMTEMREL 7T 7T L O, ORIk / #0006, Fl
Ly — bt Y Y — ORI B L CERLEEMIREMZEAT . EAGEFERR N 2 5 — . BN A

BV FOREEMA ) R=Y 3 YERICOWTIL, [BET S A4 v FOREENBOEOMBI. BEHEE. NISTEP A5 14 X ¥,
2022 4£, Vol8No.2 # &M, https://www.nistep.go.jp/wp/wp-content/uploads/NISTEP-STIH8-2-00296.pdf (202249 H 25 H
W)

A Y FORMKIEA ABH 2018 4EI2FEFE, 2022 4F 6 HICHUE L72Bi. WIBORIE, EENA AR oARE A E L. A5G0
AR A 2T 2E L 25, FBEI ALY - IEA) v~ 7%4 XD https://www.iea.org/policies/17006-national-
policy-on-biofuels-amendment-2022

2017 4R ICREF ST A MBI EHA TRESNZERNA F 77—~ 3 v ¥ 3 ~id, [Innovate in India (i3) ] & & L THéi % il
WD B BAFE % 3l U C E O K FRRERLEMACIC L 24 /) RX—=Y a VAIRMOM#EE 5 725 Twd, O3y ¥a vid,
[Make in India) % [Start-up India] Vo ZMDER I v a v EBEEELTVD, 250 EHK NV (B 317HH) T 4
HAEIC 5 ~ THB O N, A EEMETHIKAT 5720I12H Y #ltro DBT ¥ = 744 + & D : https://dbtindia.gov.in/sites/
default/files/uploadfiles/NBM%20WEBSITE-Dr.%20Madhavi_FV.pdf
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F 770y =% EOENEAT ORI L B HRBEROREM A L, oS L LT, b
NP AL T VRIS EGYE. BRR. 1B, B - BAEER, AT T b - BRSO, F
RETIRZE. AW THRICERZ L THN TV 5,

BHAEDFICE LT, T3 ERERFEHOLNT, DATLINAF T —, FINAF T ouy—k
EDIF BN OO IS L L CEHSINTBY . BANRERE LTE. M7 A0
ZEIC BV CERFREOMBE T 72028, B X UOBE LFAWES LU, T BN T 01988 LT
DBT itz b +56Z L& LTWwa,

C OWBETIZ, LR ORISR 2 E R RGOS, MM EEORERK O, BIZFRHO% 4
BHIR OB L OHA B 2 HFEO BEEABRH SN T b, FAEEmRHIICE L Tid. DBT &
VB IEROIETEEIT) T & & LT 525 S mE R B D 2 R 2 E % SIE 2R o kv,
B, TOWIETIZ, BUFDH U5 &% EOFMHE, H5WIERRONA 77 70y —RENL 15T
FRE R ST 5 BB LIRS T,

(2) BRINAF75/ OY—FEEIE 2021-2025 (NDBS2021-2025)

Bk o SR MME DBk & LTy 2021 461 DBT #9552 L7z [EIZ S A 4 7 7 /2 03 — SR 2021-2025]

TlE, HEICBWT ke A /) RXR=2 a3 UPFEETLEZNAF T3/ I— | [ZEKT % &) L%k

HEZEIT WL, EELREKIILTOEBYTH S,

BB WBEX TV LRI A v 7 T Dl

CUNATINA 452 0V —3vsay 4y FEMROBRREY Os

NAF Ty /oad—12X5 [H L7241 ¥ F (Atmanirbhar Bharat) ] # Hf§L T : #L2FIHTE %,
Zfifi 7 ey - FAly

CHER S — R F— Y FOMBE LT © ENL

< FERICTANT 7o R — IR AR O EE - Bt T BAE M oG L

SRR T M) —F a3l ar—vary  HANEBEOMEE

U= NN F = ST =V AFEMi C A N 7 AL B EVEEE -

TEIZ A 52 ) 0 — SRS 20212025 ] TlE. M OIS X, 2005 453 TIiA ¥ FoosA
T2 0T — R HRT 5 BRI THRON A A BEEONTE L, N F 72 /0T =y 5 —
OFEFHAL 1500 ML (F 18 JL 4500 fE) ZEHKT 5 Z EDHIEIZEIFONTWwAE, FREEIZIZB W T
ERAEWFIE, AMERK. UNATIL, FFRICHET 720K EB L OCBOROFEHDO 2 TU TR0 L B 1) B
FELTHRY) LiFonTuws oo, HEFHT, AREYFIEMEL- 70 7 7 2 RE R EI3EITFshTw
B

TS A A, AREYS. MY - BAERE, 7 amE. AL, R - BEEYwE,. T4

Wyt 7 & 0BG R 43 BT V285 T RE 2 AM B o

" APRC-FY2022-PD-IND03 (fK#R) & ¥ : https://spap.jst.go.jp/resource/pdf/aprc-fy2022-pd-ind03.pdf

"TUNATTI & i, Undertaking Nationally relevant Technology Innovation (Atal Jai Anusandhan Biotech) ®W&TH ¥ | BET- Dt -
PR (AMR) -BGSRET 7 F - BB 2 ) — v T s ud—twvoiaf Y FB IR O BEEREICI ) Mt I v
PERAS YD

DBT (2021), “National Biotechnology Development Strategy2021-2025”", https://dbtindia.gov.in/sites/default/files/
NATIONAL%20BIOTECHNOLOGY %20DEVELOPMENT%20STRATEGY_01.04.pdf
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CEBERE, BETAEYE —a—- 0T I 7 A EEER. A 7 a8 S — ARl R E ok
WO IR, SDGs 7 ENZBE L7270V — A 71 A WHSE~ D EHE 5,

CHEUNA Ty 0 Y =58 B X ORSEm AR A T DR DB ICIANT 7 S E OB BRI ¢
BALEEHE, CAR-T i, 7/ Afie - i69#. CRISPR-Cas. &AM TREEW S MESHAEY . ¥ Y x
AT AT A KEM R R RINEALE, B TEWS, 3D A AT YT 1 v Tk,

AR LA B A WEL IS AT A R I A Y ERET b

NDBS2021-2025 THf 4 72 BEEEAYEIT H LT % 22T, 1,000 ik Fov (8 12 JK 3,000 fEH) B E
BNA 27 7 a Y —85ELE 0% 57 (Biomanufacturing Global Hub) % 125 D /NA F A  F a2 N—F —,
0O TF7 /0y — - 2528 —, 10FONA T 727 /0y — 8= BXOBET, 104E0/N1 F 7 v
7 RF—ELFEMNIE NS v AL —Y a3+ V75 A% — (UNIVERSITY RESEARCH JOINT INDUSTRY
TRANSLATIONAL CLUSTER, Biotech URJIT Cluster). 10 {4 #r #34l 5Lkl 5 (CONEs) &\ 7:
WEACEEDOILRDOSHITER EN 5,

(BE) 12 RAENMEHELESHEWSE (2011 F)

4 FCIEE 1 RAHEFTHE (1951 F~ 1956 4F ) Lok, ERRF 707 T 48 LT5 HEFHEZRE
LCETHY . BB 12 K » F5HE L 2012 £~ 2017 £ 2 H R L L2 bDTH S (13 WA H 4E 3
ZHEE S NTVR )0 &0 12K » AEFHIIR O £ > FBUFO & RAESE5 2 2 5825w T
DR B ET 272010, [BBRAEMEB L Y AT MEWZIZET 25 A2 7+ — A | pHE®E 4
BB L O A7 AEWED ) V=R Ry b T =2 | FID FEHTVD, = OHEETIE, N
A FHREL, N IR, N kR v ERE - IS BT B BB DR & AT S N
AV R OFEOMFI) — 5 — & 5 5 _XEAT 2 EmINCHEAEST 2 2 LRSI TV 5,

F12 KA FFHE O DBT BRD 77 » & L ClBEAFEWI ALk O M LIC X 531 F EESE R L oAl ]
ELTH I AL A WA FH A LT ABIOEBEWENIDY LiFonTBY, DBT 2 X 205
WIB LU= M F =y THREOBILEON R E SNTW2, B, FEFEICELTIE, B L
Zesxik (CSIR) OEMEHIR D% FEDHMMEE LT [CSIR &S o A7 431 F 1 ¥ — 28T
BT BT 7S, ERERTIEE > TOhvE RSN,

T B 12 KEERIAEE R b AT, 2013 E LR, UL L BB 24T A A+ 7 1Y — B
UIRAIEICM b 2 ERIIOVTERL THLT. ANEWSRICL TN BETIEEZID % ks
FhT D ERAEA TR 4 Y FIZBWCIE, BET-HAE L F AT -2l G T-H o 2
WIS 23 2 H2 5 7 EORII S B o

™12th FIVE YEAR PLAN, Report of the Planning Commission Constituted Task Force on Synthetic and System Biology
Resource Network, https://dst.gov.in/sites/default/files/3-tsk_ssbrn-report.pdf

% Twelfth Five Year Plan (2012-2017), Faster, More Inclusive and Sustainable Growth,Volume I, 10 May, 2013, https://nhm.gov.
in/images/pdf/publication/Planning_Commission/12th_Five_year_plan-Vol-1.pdf

8 “India needs a policy on synthetic biology” , BusinessLine, December 16, 2019, https://www.thehindubusinessline.com/opinion/

india-needs-a-policy-on-synthetic-biology/article30322176.ece
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) BREYEBS KU VYRTLNAFOV -V Y =AY ND—JICHATIEEZRERIRAI T+ —R
WEE

2011 4R\ DST A CE A FER L 724K, 4 ¥ FIZBUI 2 EBEWSEE ¥ AT 23 F 0 Y — 3 MKKER
IS ). AMETH A~ FOBIERETIRMIETH 5 2 L ICEmORMIT R v TOLFETIX, CSIR
DOBETZEIT. 4~ FEFKRFEE (ISc). ERAMFF 1> ¥ — (NCBS). 1 ~ FLFKRFN 7 7 7 IV
(IIT-Kharagpur) . K — Zf2E8T (Bose Institute) . 7 7 I K% B L OBEHFE & v o 2REN L 7L —Y —
LWV ¥ FIZBWT, GBEWS~O [HM L] PSLELREEHCH 1) . EBRE % 5l 2 & FH W %
IWHICEL ETOT5HYR- PV ETH D L Lz BHOHEIL, ABAEMFE AT LN FaY —
DEMIFRE A v 7 T RBEMET L L TH o7z,

A2 FiE MR NAF T 7 70y —EPRELHMORFEELR L LETHEFTE L L) RIEL
WERBREABZ 5L T, =T V= RAOEWFENT T v b T+ — AOE - TEHE L TR ) —
FyolarRL) LA TV A,

FA7 T —ADIWETIE, BE, PL—=v kv — 2y NT—2 L2 ¥ -0 L BRE OB
i AMBHFEDRE, P T AL =Y aFVBRNOME, SVFE—SNVBLO 77— T v 7 BEEH
FEAN A LDFE, FERSEEETOBEL IOV THNRTWD, $72, A7 T+ —AZFHHEA 2N —
THR SN HHRBEBRICAEL, BNCELER L. BNOSGREYFB LY AT 43 48P —Hf%k
Ay M= ERETLLIREL T D,

(4) BREWRCETEIF—HA k- K—)\—

1986 4£12 DBT 28IEx STk, A ¥ FTIE, B FREREN ICRESI NS L) ICEREDFAICE LT
WTICEIFE LTS L TV REDE VS 2Ty F AR BTV e R b, —, FREMIC
TA B S DO5ED 30 LD DFEE 2 E - TWARIIZH > T, Skid. FICHMR— Z2ADE T~
KIS T 2 EDFHR TR CUIEMN L KRR EE ) A TEEL o TETWDL, TOL) R, TEBAE
Wl 3, EO L) RICHDBH VIEL D) e, S H51IEV 7% 2BEILEETH % 5% I
TOEEDPLETH o720 4 v FEERLE L TOEBEYFANOEE MO DD L | 2 OFAMNIZEY 2 Hil,
BOELIRE LR VIR L Y v 2K E TV A ERT T, RESNLBERD. ERENTFOESR. AnHEM A5
ST HIPSERSE. FnM ENE T & T ECRLA OTREN B L OBRE: - HASBEEIMEIS T 28O K
AT ZEPHIRFEIN TV,

COEH)BIRWT. 20194 12 HIZDBT IE, ¥ INIVT =)« RV—KFEDINT V- 73— ) - §—
V% (Prof. Pawan Kumar Dhar) S0 F — AW EW 21T 2 B2 % BH+ < C A% Rt L.
ICGEB®OH A — K- ¥ A A-Y X% ={E+ (Dr. Syed Shams Yazdani) %% { O ZH RIS 72,
Zo7ruy ey bTE, ZOFHIIBIT A EROMEMEOIUIR LSO I, EOMEEBSE, BN - EE

"2 REPORT OF THE PLANNING COMMISSION CONSTITUTED TASK FORCE ON SYNTHETIC AND SYSTEMS BIOLOGY
RESOURCE NETWORK (SSBRN) , https://dst.gov.in/sites/default/files/3-tsk_ssbrn-report.pdf

"% Foresight Paper of Synthetic Biology, DBT, https://dbtindia.gov.in/sites/default/files/uploadfiles/2.%20JNU-FLEDGE %20
Project%20Report%200n%20synthetic%20biology_updated%2008022022.pdf (2022 4% 9 H 22 H %)

B SXINNTG— s ZNV—KFE, Za—=N) - NA X775 ) — - 7547 A (GBA) 2B} % Biofoundry India & LTA
Y RofFE ) — F Lo Twb, Biofoundry India ®IEFLFRIT, AGEHEL T LDANNT V- I — - F—VEIZE N F Y — -
IV 7% (Prof. Binay Panda) & 7% %, 70 Y x 7 M [Policy and Research Planning for Synthetic Biology). 7®2 ¥ = 2 +
ID: BT/PBD/26/SP30134/2018 : https://www.syntheticbiology.in/_files/ugd/cdb456_136f7cc2a81c4dddad4d7b194balb3cea.pdf
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DEMBBROD Y F7. ER E ORGEOT KR EME Sz, ZOMR, BOBKREKET L2005
%BREIIRE N, & KICEOBORKEICEEZ 2 ER 2B OBER 2 ME 45 2 EAEEE Sz,
FAREWEPH L VEEEG AT LOTHL L LoD, FliL ) A7 2 @yNFHiid 5 2 &, B
W ME T 2 2 L R EAREOBEEHRETH L & L, SREWFHIIT 54~ FERFOGEZAMIZL. Z
DR GE & BE X EEARIZRE L T RE L SNz BRIZ [AREWFEDO 7 + 7 A b R—=3—] &
LT, 2022F3H 15 HETOHMRT, DBT OV = 7% 4 b FOBERZEEN M TDOINT, 75,
2023 BB, COEBERFEOREIZHE T HIHEHMICITEL T vy,

(B) NA4AFT0/OI—FcFEREYZICET 2R

INAF T 7 70T —OFEHFNET 2B 2RSS B o 720id, 1970 SER DM A% 2 DNA W
eV THY (Tu~vEmilk) . AV FOLERALOZOFXIZEHLbEENORELZRHEEL b, 20
PRAZEAR A AR R KN T 72 1R EW IR 2 B O LB A A Uy 1980 SER R L DV EIE LTONA F
T 77 1 OFAAHE S I, BHEO BB A% 1989 4 1ZHES. S 172 b DT 5.

BB B FR ORI BIE L TG S LT 2 3EIE. BFZER B ORESL O BRGeR0im IR 7 7 & O BEARIX
Wb OIRM. ELA L NV BSL2 OWFSEE I VE % F0RE - A RMEO RN, HERIHERR R HERIC BT 5
W F B OAEY) 200 v, BIZFUEEY OB LR EREAORM 2 ETh 5o ENIZIZIRER
%) % { ® BSL L NV OliakAsd Y . DBT £ BSL3 F 7213 4 OWFFERizE O A &1 B 5 R 4 &
ALTWEDS, BEMROBTIXEO A A FF 4 » % BSL BIZERiFEORLGE - BREOMERHIES W L%
DT 2FSHY) . 2O L) ZEEDA » FIZBIT 5 E5RAEDFOMEHE. TH~ofHzd6d s
FWEL TV D, 202087 —FF—L> 8% 2> Mi&#H (Carnegie Endowment) T, BSL3 3 X 084
2B 2 ZEBHNE DBT 2% L T 505, TN T ORI T 2 ES 155 Tldz <. PlTRikE
DIHFREIFETNOFRYOREAIBESIND L LTWh,

BIRT 54~ FOER AL, 1986 FErBEEE, 1989 B LAY Koy, Az SIZBT
ZHHT (1989 FFHLHN & w29 )| 2002 FFLEM L kI 2003 4EAREYI B 15 2006 F B Z SR HELE L ETH ) |
DBT. R¥E. MERKEA LR EDVHE L Tnb, 721989 FHANCE SV TERITON TV L EIZTHIEL
Y 2 —ZH% (Review Committee on Genetic Manipulation, RCGM) 7 &D 6 DDl BIEEE S DOH:
LA T A TR E BTV 5 (RCOM OF5/F 1 DBT) -

HIRL O NDBS2021-2025 Tld, #EI2Efbic koA 477/ a Y — B4R 2 ML 2 LEDFH 5 &
S, XD BEBIABOIOm . A FT4 0%l EIRNOMFEEAER EE2ML 8012, b
SO RCGM 7 E OB OB A DY E X N2 LFER D D> & SNTWD, 2021 F 3 HIC4 > 714 Y HES
72 “Global BioIndia 2021" Tl&. WRROBBIMAIAZ & & B ¥ 2 LRI A > FOBIE 2 U5ET 5 LB D
EEINTBY, LROEHAEWFICHETZ 7+ 74 b - R=s3— (20224E) THALNL LI, 4
HOREZELRFREE oo T,

"% Regulatory framework for genetically engineered plants in India: http://www.geacindia.gov.in/resource-documents/13_2-
Regulatory_Framework_for_GE_Plants_in_India.pdf (2022 4£ 9 H 22 HR &)

% Synthetic Biology Market-Global Forecast to 2026

¥ DECEMBER 09, 2020, “Biological Risks in India: Perspectives and Analysis” , SHRUTT SHARMA, Carnegie India, https://
carnegieendowment.org/2020/12/09/biological-risks-in-india-perspectives-and-analysis-pub-83399

% Review Committee on Genetic Manipulation : https://ibkp.dbtindia.gov.in/Registration/Index. https://ibkp.dbtindia.gov.in/

Content/Commitee?AspxAutoDetectCookieSupport=1 (2022 4£ 9 H 22 HHE)
1% Global Bio-India 2021 (DBT. BIRAC F:f#) https://birac.nic.in/webcontent/1651648167_Global_Bio_India_2021_Report.pdf
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(6) MEEEICEADDHAMAEL /N— 3 VEER

BUEEREIE, A Y FONA X T 7 /0y — b LEEGEHO LN TRERLEZ HO L2 L33 TR
R BN TH D, LFEWE - IERHEAET OEIEMT X, 2021 4 10 HIZHEE B X OEEERZ BRI 5
48— 3 VIFOBGEEE RE LI, CORKEE. FEIL A2 I CEREESATEY, 1>
FORSERESE 5 2 WBIEA X ¢ SOBER— AL L CEEROB X SHERIT 5 L RENT WD,
COBFE E. SH10EFREL, BERAEE, BB BRALEEDLIT IV TI VST
FAIENLLOTHY ., TOERYFG T, OB 70t A0fHRlL, @QFFEMEREORHL L EREEROM
A ) N—2 g YO, QRMEEOERMS T Ol & MBI R EMe 27 7 > 74 2 7 OFHi, @
¥ THTI-OMNIEREZRET LTI ATLORETH S, & ITHBI 7O 2DfHERIICE LT
E Bl Z LD A R—=2 a3 VIRAICENT S 720, Bl 70w 2128 5 HEEOFERR S 1 AT 1 2 OWf
b4 Hig L 72 HI BBl B O L RIEED TR S, 4% 2 SE DI SE O AKGRRE ] 2 Pk s & 5 2
&, BEBROFEEKRELY 127 HUNE T8 LTWh, $728EE - 7THT7I—0HIIERIZE LT
X, THTI—DA v 77 %EEFITH L AMEBRIZEH L. [E3EEBEMZERT (National Institute
of Pharmaceutical Education & Research, NIPER) | |ZEEEFE L2 SN S TR LR EOEEHF I
BULZEMERERZEILT A L) 72bN TS, SHICBUREIX. BER L HEEROWH I % FHEIZED
b8, FEEIEGMIZERER A / RX—2 a VEfANTORIERTIREL TV,

(7) BERAUREEIERE DR

B 1E.20194E 3 H 2] A v FEIFRZEHE I (India” s National Security Strategy) | % 55 L7 HEIZ,
4 FOEHEZTY ., #HEOREZHY . EESIEICBITA 4 Y Fo@y z2fiomn EEEs L, BN
FHBEREA R L, TRICE 5o TRIET, FEE, »oBRE -0 TIEAME L. A & AmwE I
FTAHERALTFALILLE LTV, BlREET, GBAENT L OBEHNZBERITECS OO, SHEFERG AL
B TA ¥ FORERRBEEIEIZOW T T %,

R 2 AR BIAR LTI SRR BB 20 & O BB A 2805, 4 ¥ FREEONEIS T OB % MR L .
BofF - R, A, B JYT. @E. I Ea— Y BIU0A vy — 4y M REEORED D [EILT
VY NVEEERE] RARLT AL LT D, FoEAMEREICEL Td, AL BRT A v 7 A, BT I Ea—
TA YT EOFEDSKEE EREHOZEEEZPITENL S ) T2V A N — 22 BT 2 F W& 164 L.
CNSICKT B E Y R PR S S T AL — ek, ER Lo mb, B T - AN —
P 2K 2L LT LLEEINTND,

LAl 20X REREBORIL. WhW 5 REE 2 BRI 2D & L VCEBREREEL R 2.
Bt/ HrE 5. & S eimr B B0 2 BRI 2 FFZER 5 01k 3 2 Bl & L Cowib) 255k % ok
HHEZHEFTIIEEL TWARV2022FE8 A1 » FEFFOT L 2 b u =2 A -5 & BB 25 E

9 “Draft Policy to Catalyze Research & Development and Innovation in the Pharma - MedTech Sector in India”, https://
pharmaceuticals.gov.in/sites/default/files/Draft%20Policy.pdf (2022 4E 9 H 23 HHE )

Y1 “DoP releases draft policy to catalyse R&D and innovation in pharma-MedTech”, PharmaBiz, Gireesh Babu, New Delhi,
Wednesday, October 27, 2021, http://pharmabiz.com/ArticleDetails.aspx?aid=143514&sid=1#:":text=The%20draft%20
policy%20aims%20to,stakeholders%20by%20November%206%2C%202021 (2022 4E 9 H 23 HHE)

12 “Centre finalising policy to catalyse R&D and innovation in pharma and med-tech sectors”, PharmaBiz. Com. February 8,
2023, T OHEIC X E, BB AR L BOEO BB T -EE 2 EDTWD LR SN b, http://www.pharmabiz.com/
NewsDetails.aspx?aid=1562298&sid=1
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WA AR A S0 AT B MR OMR A 5 | L LT, HEEROY A L FAE LA S
SRR, AL TETF 4 2 AL 0T A EDHGLE Lo TBY . NAFF 2 ) 09— % GHAEN A
FILEEAT I L CERE % RS 5 S 17 5 T e,

7275 L. 4 ¥ Fid. QUAD OB 5\ THREAZE ST B b B T 50 0 7 B2 B 56 1 1 st o B
L ChECBLE S > THATED ., LA —2 FT 1) 7 EOMTIE, BTHRICHT 1Y 5 — -
T 7Ly ZADOWHIIFAE ALT B e EERH TR AALZINN MilAZ LTWAEZ EIFEHICET
Bo 0L HTEB. SEMHBIICBVTA ¥ FAZORFESREEF AL LT RSB L0
S OWEATEE 2B,

233 I7UT4VT

BFEFM A 7 RX=2 3 VI T EEETIHREDOSL I, FRET— Y ORI R T 25 & DST R4 T D
SERB. DSIR 7 & 0@ BUF L HEMRMASEATH D, REVAHT IMARBEEO ML Y FE2ATYH
E& ko 3EREL &> T b REOWERBBRIINT 2 EMIE. HEhs LTEAS (EA> T
LIRMTIE Ve oM, —f&i7% 77 74 » 7HB & LTIk, DSIR 42 T OF (N 7EH4 (CSIR) .
PRfe - REERALE AT O A » FEFZEF#S ICMR). BEHEFEEAETORFEMREZRES (UGC)., RE-
BRAALERT 04 > FEEFRSHE (CAR). HTHI L E—FF & FORESHEEE (BRNS) %
EBG 4T O se 514 (Defence Research and Development Organisation, DRDO). DBT /A ¥
DAz AAARTANEHT I 47 YA (India Aliance) % £ %

F 7o, BUFIZEERFEROENEEZ MBI TA47-008E& 2L Twb, 20204 11 HiZA K
BT id. [Mission Covid Suraksha- £ ~ KD COVID-19 727 F ] O72DICHiEDOEBYH 0 EBIVE — (#
160 fi ) D% 3 KA 2 EI D 4T, 727 F X ORFEHPIMMS 7z, 2021 4F 4 HIZid, 7RIS E & <
Gennova Biopharmaceuticals Ltd. 2SR5 L 721 ~ FAI® mRNA X— A ® COVID-19 7 7 F >~ [HGCO19]
DERFRERIH 2 BI% 4% DBT A94R8t L 72

EHFZA >~ FONA F 77 70T =S a2t d 572010, SESELRFHR U T T AIZEE TR
LTV, Z0%HTH DBT BT 254 72 /1y —s8—2 2316 1F (2022 4F) 1238 X kAT
O7uy 7 b, BIRACOHEM.T 260 DNAF - A U FaxX—Tary - wryy—DPEELIATERSTH
. DUTICEARHNE LN 50

LB, TV TAYTIIBILELLHEIZBI D REOISEERKIL. BEEEOMNAD 51% D A
YRFERICE>THRESNTWE 2L 1 v FEWNICHZERKZ % A3 5 2 & DSIR 24k (DSIR OE % SiH)

' Emerging Technologies Division Promoting the Adoption of Cutting-edge Technologies to create Significant Economic and
Societal Impact. https://www.meity.gov.in/emerging-technologies-division

' Strengthening our technology partnership with India Statement 17 November 2021, https://www.foreignminister.gov.au/
minister/marise-payne/media-release/strengthening-our-technology-partnership-india

' APRC-FY2021-RR04 [ £ >~ & ORFEBAMHIIC I 72 BOR B X OBIERRBmM#EAL] X,

CEF NI AV F — TR TICIE BT v 5 — & LTS8 7 SEBEFZERT (TIFR) 258 %0 A2 L Tl & 23 4 D4R (R
AV Fx V8R), NrFu—VOENARHSEY Y Y — BEUN FI8— FO TIFR #EREY Y 5 =05 %,

Y2008 4EICHIE LA DBT & A XU AD T 2 VA A T A MFEIC K > TEEIRMD L S5 A EEF K, India Alliance :
https://www.indiaalliance.org/

"DBT- S&T Interventions for COVID-19: https://dbtindia.gov.in/sites/default/files/DBT%27s%20Response%20t0%20
COVID-19_September%202021 .pdf
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BRAE | A—ANSUTHEAVRICSFDHBEIMT SMENSIDERERE

PEHAELTWAZ &, BHEILOWEENDSH S TRL LX)V 7 THAHZ L. COVID-19 BR DA 1T FFE 1A 18
B512 7 AUNTH D 2 b, BT 5 MM A M O L 1 5 2 b 12 B Cd B

1) BizNNAr#F57o/0I—I\—2 - A¥—L (DBT)

COAF— L, PRBIFEMNBIFOM A, NA AT 27 /0T == 7 A rFax—¥F— BIUE
Romhicksstay v 7avay b2 V5281250, BRNONAL 5727 70T -2 Gt s
BELLEDIZRYHMATYG, TOT 7 T4 Y7 TlE, RN=212B T AN 77 7 0) -8, &3
b, WHgEA / RX—=2 3 P OREZ ML 720, B & L THEWHE 2TV, b e Bfa 9B B L UH/h
IR L THMOA v F 2= 3 v, BERE. A0y 7T MBI AIIEOES 5t LT
Wb, TOREE, KFEZHROLE LTI PR R L EREZ O R CRHIRN a7 74— LTHEBIL, 5121
KRENWFEIZHFGT 2 2 EPWRE SN T L, MBUFRZO TR TOZEN T, €OMOEANTHNE, S
HENEET bo FIBFO/N— 7 R E RO LIRE. BELRFEMNET 2 EHER. BRds L OHE
W R HREIC L CHET 2 2 LD CT& D, Fh/N -7 LIEBINELRR27TICF LD D,

M EHISZED B, S— 27 OB, SINEERICEIEEESN, 2L 2 BB EREOBE. O
50% b L<IE1 74— b0 75 v E— (B 133 F) LF 2 WINDBED S & % %0 HBO%E L.
ENZ X 2WBERIE, 78— 4720 3L E— (534 EH). I 7uy =7 PaA o 75% (FI%
HHEN T L HIRD/S— 2712 90%) & S (D 25%13/5— 7 B IZBINT A /8— b F—2vEH) R E,
EEA, BWGERE R e o TWwh, TR MIEHTBNEIET LI Lo T, OV 27 NI
o) U TREEOTICEEIN, B4137 2 — X BICFHH L THB EN L, Z0E0iEilafLEEd S —
I DEEIZHNEHEIND,

%27 NAAFH/OI—N—F

ISFT - R SERINE
BODA >+ 1R—45—T, DST. DBT BKUY v HILTST— aMNODHE
NAAT WY AR TH D, )(—oICIF. 18 DILEMERE 27 DEHAIEERNB D, 36 DS —
(Biotech Park. D w& LTS | b7 v IHERU. D CSIR A ICAR & & DIFEMREER L. BEEY.
F—vaMSoF D) YRRl AR REEE DRRISTNTDEEDIC. AMBRICERLTWLS.
&L [THRMIRE(IC KB\ T DR T U —RBORFRG EhE .
NAFFo /09— CSIR « > b2 zeAT (CSIR-IICT) & DBT. MERDHBAIC K DR
FaR—yazvtEyy— L. \AF - AVFaR—5— - £ 45— (SBTIC) BFRET B/ (—2, T—
(Biotechnology Incubation | U TZHSHIERE FT-NMR (500Mz) % LC-Q-TOF/MS/MS #5.& D5t
Centre. TSVA—FM/\A | WEEERL., TOLRBRRD SEXROREN - MAEEFEET S RICHED
FS5IN—R) HDo

" DSIR R&D Funding Scheme, https://www.dsir.in/rdfunding.php (2022 4E 9 H 24 H H%)

" Biotech Parks & Incubators, DBT: https://dbtindia.gov.in/schemes-programmes/translational-industrial-development-
programmes/biotech-parks-incubators (2022 4 9 JJ 24 H %)

MBTIC ARBEENRTWAENA FIN=—FDONAF 7 ETV L AMK Y ) L3 L —I2 Advanced Analytical and Characterization
Facility (AACR) 5% S, SEssAT - AT (AACR) 2354l < LT 5 http://sbtic.org/AACR.htm
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B

F—=2ANSU7 -HE A VRICHIF DB M Sl Y2 IDERERE

5FT - A

EENE

INAF T I )I—=T
(Biotech Park (BTCIF).
IWF—RoMFTVFA)

Y=

F=2)b - FFT2EFEREFERT (TIDCO) HYNEHT. DBT D3EZ1S TERILUTC
J{—=2C, MALDI TOF/TOF 70X hJ 57T 4 —RKBIFE—ED? \$ﬁ REN
BTN cLadEEnlc, 5L ~2O1200L OMEMBERELE )\ (A5 5./0Y
—BIFROMFARIB=ERL TN,

ZHEDSDI—=ILTY - D
AEU— - )\AFTwvo - )X
—727 (The Golden Jubilee
Biotech Park For Women.
FZIF—ReoMNFTFA)

ZHEDRSHDIA=ILTY - JaEU— - I\ AT v T - J\—TH=lF. 2001 F
[CTATVA LV ADBOLMEERZREHTHEVNDIEII VDT, =)
F— R MNBEE DBT OXZBZE CHRILSNC/(—T, RIILER. 500 ADZ
HDERER, FMEFEZER L. RED 200 NA<EFELTCWLS, BIRAC 32
??E(Cd:b\m—&“E@Hﬁﬂ%—'ﬁ%ﬁﬁ%fﬁi\ AVFAIN—=23) - BUI-EULTHHE
BELTWD,

INAATYT - )\=T - F
0./0J—A2VFaR—Y
3> - % — (Biotech
Park Technology Incubation
Centre(GBPIC). 77w LM
IJI—)\—=F 1)

7y LNE EPEFREDEECTHDENSHRY FARY FTUP THHD.
Aty —IE 2009 FICEBASN NTITD—/N\=FT 1 &£TT—)\—FT 4+ KZF
TSR SNz, 8 DDEV2A—/LASHZIRINL CH D, 1EZAEICEDD
HBOAEER7ZE fftbtb\éo BREEPIAERZEA UTCRmREFEICKD
WO ELERERLTVS,

NKAAFTo/O09—)\—5
(Biotechnology Park. 73)U
F—=5AMN>HO-)L)

AF—=57H - I\4F7T57/0I—FHREMY—EX (KBITS). MNEKF. DBT
BEDERICK DT 2005 FITRASN, NA AT ./O0I—DARY—K77 v
TICEIEA /=230t \/9—202‘: U CEETRIR RS, THFLAE - 1B ODRB S
BRE. BYELLEZTRLUTND,

TUTZ-INAF R (Kribs
Bionest, == MIF)

TSI\ F T ./0I—)\—=TAICERIL. LIFEIE KINFRA Biotech Park &
FENTWe SIVT - AVT«—EYTIF Y 5— (RGCB) &5 55 - XY
—bh7v7T-=vy3ary (KUSUM) HERZEET &, R —2od—p
CILY =S IEEDOHREMZ YT /S O AMFARMBICIA. in vivo A XA—=I
7“92?1:%1?27‘:%34%&’(51OOL@iﬁﬁg‘/ﬁﬂéf@%’“ftb‘%%btb\éo
28 DAZ— KNPy IHNBR (ffh 2 D —F vILBH). 5 BENEE .

(2) BIRACICKDT7VFaT

DBT |2 & o TR SN2 IR TH 5 BIRAC 1
BUILX Yy 7o, &I &m
TILRT Ty NT h— ADFR - EE
TERTUTTILAETFEDD,

WoEIC

FICH/NEEE TR E LTEFEA / R—2 3
ié@?aﬁﬁfrj WE. o RS IRET L0070
L7270 75 A &ML TWDH, 328 [Z5MTFZEICBEE L

2 TIDCO Centre for Life Sciences FBI& ¥} : https://ticelbiopark.com/ticel-new/uploads/BTCIF%20Brochure-2020.pdf

3 Bio-NEST

A - https://www.biotechpark.co.in/bionest.ntm

M GBPIC 7' I NF 4 )5 F 5 v 78— 2 hitps://gbp.assam.gov.in/portlet-innerpage/guwahati-biotech-park-incubation-centre

MWO)NyHa— N FF v ¥ 83— hitps://dbtindia.gov.in/bangalore-biotech-park-karnataka
" RGCB BioNEST ¥ A1 b : https://rgch.res.in/BioNest/facilities.php
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#2-8 BIRACOEHETOIS L

JOJ35 A R&E
) A /NR=23 VT AVRAT LAOIBEICEAIS . EERNDAN—AEM, EER
Bio-NEST it ANHAEDBRASIELE T DT ITICK DAY — 877w TRIAISIRZAT
(A VFaX—r3V) Do CNKTICTU—KZ, J\ATT)\—RFREIFED 63 DKRZE - HHFTHE

Z3xHEU. 200 DHGEEIHE 250 OREFFHBRDREZE I 2.

EROEEREPHIREDHFRDCH. BRI (PoC) 2Z34ET 9, O
PATIVD - A /RX=23> - UY—=F (AR) A7 JUTIE 500 HILE—
(#7890 HH) 7Z 1.5 FEXIET 5, B - IREMEPEENMELENE
RFWRHAE U, HEE(E PoC DILEFDMIXICBVNTCEREETHD. &
WURFRFHREH Ch D C EDRIRETED. @FFEMFTA+F—L (CRS) Tl
TRL-BU EDRFRZRREL, PATITZHFEEITHDDD. EEFRD
IN—=hF—DBMHBAREE D, IEHBO RUBIMEERD ERIFFRESNT
LVELY,

TR DR E(LHEE (PACE)

BIRAC OISR IO S5 Lo RY— hT v TORERENRI(C. AN SET
NAFTHIO9— - A9=3 | BEEFT 500 5)LE— (#1890 FM) % 1.5 ER%E, 1 B& 7 BDE2
3y - 95V RZREF—4 (BIG) | BOAEHGD. HiRE(3 DBT TEOHEBHHF IS w kT4 — Lty —
(P A 57 H S HIHIERRE) (C-CAMP) %> DST S4ED KIIT- BiliE YRR - A VFAIR—FEELED 8
D) t— hF— I E L TEEE NS,

FImN BT DFFEU AT DBV BREEMFRODE. EREILREIC LT
MoT. a) EPix - EEm. b) DIF Y - BRKRAR. ¢) /\MAY=5—-
NAF70/0V—EXE/)(\—F | #fli2. d) T/ 2 - ZEiEdfn. e) B3, ) EX)\(F75./0Y— g/

F—3 v J5tE (BIPP) AFAVTHRT 4 I ADDBENRICE 3 BOAEETS, 2008 FDELE
RIS, 214 DTOYT Y NEZEE (2020 FEFES). 52 DRRAIHEE
DEEEET D,
S TEDE \ U S FRERETIET 2 2022 EREDFHETOYS
FLUY K- I5UR. Lo RF— P VT, EER. PHTFIPOWREEENRE L. 2 ~ 3 EH
FvLYY (AMRITGRAND | T10~ 15 ILE— ($917.8 &~ 26.7 &) ZHHFE. WRHH.
CHALLENGE) ERWELEBECHL L. 1Y REBNAATH  OI—HBFOHERN Y —5—
(2022 FErEHER [CHBIcshe LT, M. B2 \A 4. SRES. Sl SeEaass
WEREBE LTS,

% B, BIRAC AT 2 G UAEY FRE O FER 51X, 2020 SFR TS AT 7/ ay—- A4 7= 3 7
77 b AF¥ =24 (BIG) O, T, LLT OIS %2 FITH5H & L“C%%L“Cb‘%ft

“"Bjo-NEST # A4 b : https://birac.nic.in/bionest.php

M PACE : https://birac.nic.in/desc_new.php?id=286

"BIG #4 b : hitps://birac.nic.in/big.php

20BIPP %4 b : https://birac.nic.in/desc_new.php?id=216

M120224E 8 H 22 H. BHEEHME DY Y KEIZ, EIRNELFEISTLL, £ ¥ FANAF 7270 0 Y —5FoMRg) —5—12%
B7oIT, fEHE BN, RBEES), AREWY. TR RSO R R IET 5720, TAY Y M- T UK
Fx L ¥ ¥ (AMRIT GRAND CHALLENGE) 702 7 A %Alik % & 53, ZEEWII https://www.indiascience.in/videos/
amrit-grants-for-biotech-initiatives-e (2022 4 12 A 25 H %)

2 R&D Proposals 2020 in Synthetic Biology by BIRAC, India: https://researchersjob.com/rd-proposals-2020/ (2022 49 H 24 H &)
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C T T AT IV FBALTEWE, R~ — AR RAOKEAOREY B X OEEIC BT 5 T
RIE 721377 2 LR 70t A (Pathway engineering/genome engineering in microorganisms and algae)

- BEI AT L0 B (Improved enzyme systems)

CEREBET =Y BX OSRGOS (Development of synthetic genetic parts and synthetic

circuits)

CO77 v TAYTE AL LF—ATOHFELE L BERLI VY=V T A THTIT A =Ty
TEMNRE LA ) R=2 3 VIR TH ) . FEBERFFEII S & L v, AL, 500 TV E— (#9890 /5
M) % BRRE UMK L5 4E L o Tk, AEMFMROENO 70 Y 7 M2 HHELTED.,
G BRFZEAT 12 X A CRISPR-Cas9 # V7234 F 7 v 7 D54 75 ) —HsE, the i i se it
(CFTRD) ICX BRI LTV b 7=V OAFE, IT Y FIARIZE A7 va Y EROAER & 11 71
Yry FARIRE TV S,

BB, 2022488 H 22 HOBEHMED Y v KEORFE 2L 5 L. DBT-BIRAC Tld, A5 — k7 v 7,
FEFER., THTITRMEREICL 2R 58 L L TEREWFE EAZFENTEOE G NA ) A7
eI E BT A2, Ty k- 752 K- FxL Y (AMRIT GRAND CHALLENGE) 702
T hwAREL, 2~3¢%fﬂ%ﬁ5%we—C%NS%H~%7%m>@%&A%ﬁﬁtékbfuéo
BEfFONA G 77 /0T — 38— 7 EICEE S W e e ik R e K O 2 7 VIR L 72 SRR ZE o nE
IR e o N5,

2.3.4 EERFEHED LUKRZDMRFEFAFEEID

1 v FOEBAEWFIRE. FICHE 233 TR LASEIIHETL2NNA 727 /0y —3— 7 243
IN= 7 2 MESR S AL OIERH 5 RERCHARE S A A > T L =Y =), &REWRDIIES 7T
FEAEL T\ 5D, RIHTIE, DBT T OWZEHM % &0 BB B L RS2 M 27 12RTE & DI
PO TV =X —OH T BEE RIGE 24T ) B Z LU TIN5

(1) RS FISy bT+—LtEV5— (C-CAMP)

2009 F-5%37.0 BIRAC DfiEfliitz > ¥ — D 1 5T % Center for Cellular and Molecular Platforms (C-CAMP)
I NAFRAY =Ty THOEN A Y FaX=8—L LT A FOY)aryNNL—Fbh, /1 /X= 3
YORLHLE B WbN A AN F A= F NN A= VIZEE SN TS, CCAMP I2Id, B #dE 3 Kot X
SHRER, BRI E TR, AR 2 T T IVEW & SREECRRIIER N 4T 7 u Y =W e A
BERRAEN ST b, F720 NCBS. inStem, % & RS HIFEAT (TIGS) & & b/ Ha— v 74 7494
LY A7 FAY—BLISC)D—2& LT30LUEDRY — 7 v T ~OEERMI L Y FEIEEEFHL T2,
AY— 8T v TORIBEIHNFENE. 77 LB TSR AR (Antimicrobial Resistance, AMR) |
SITERREZ TR P E OS2 179 2014 737D Bugworks ¥ CTdh %5, ELUDE™ 77 v b 7 4+ — A2 X
DT77—AN A2 - 7T7AOPHEWEX RHLTWD, 7 A - KA b REFEOHHITRFERFEOM

BBIRAC-BIG &AW 0RINT T Y = 2 MY A b :https://birac.nic.in/projects_supported.php?scheme=16&iscomplete=5 (2022
E9H 24 HHE)
MDST 7L 2 1) —2 : https://pib.gov.in/PressReleasePage.aspx?PRID=1853621
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215

HLEZEF [T L 7a—N kv b7 —2 CARB-X (Combating Antibiotic Resistant Bacteria Accelerator) @
75 Y MI2017TEIZT V7 THOTHIREN 2o Wk, HA, A=A FF ) 7IZHH#ER L T b,

72 ITKRELEEDNDA Y FORERZENPITNAFA 7+~ T 4 7 A% N—A & L7 Strand Life
Sciences 1 b . FHEBRILOM A LRI S 727 0 — NV RIEIRFEO—D L LTHIF SN S,

C-CAMP Tld. A1 A® Swissnex 7 EMEIMER & D/X— FF— 2 v THikE 2 L A EETHERL A~ FEURF.
EINOKFE, EEREOBEEZERILL Tnb, 2022411 B, 724 - 7<—)V - 2A— F (Ajay Kumar
Sood) B ERHFER] OcA » FEERIKRZ#3% (Indian Institute of Science IISc) 25, BE%TL ) 7/ Ny AT —
VERHERN 7 T A5 — BeST) ZaxiL$ AL LTHRLI, K7 FAF =ik, A ¥ FREERZERT (ITISe)
C-CAMP 7 LD - I X 5 b DT, fHE, F#ERIE, M@, €2 X — v EABRER), & 18,
ORT 1 7 A EOFEFEMRE L7-WF5ER%EOMILE HIR L T b,

(2) I+ IIWS=Ib * RIV—KEZ—A( VR - K4 FT7U RU—Hls (Biofoundry India)

232CRIMD [T+ —HA b - R=X—] LD FLDKRETHD, EENAEF T 770 B —#Y
(Global Biofoundries Alliance, GBA) O A ¥ FME—DMBRETH L, A —T 0TI b7+ —LE LT,
ANEBEERL M LIZEZITHIE LT D FHIATA A= IR D L —F—HAMEER Y v /X7 B X
A SR AT X O DR 7 M A et TSR A S T v b EEARFEIL, Yy TV T —
Vo ANV—KFEOEF A - )82 ¥#I% (Prof. Binay Panda) m}: WD/ T v - 72— - F— )V#HFF (Prof.
Pawan Kumar Dhar) T® 54, /¥ ¥F##21%. Genome Project-Write (GP-Write) &M:HINALEE 7O Y o
7 b4 Y FEOLHD 5,

5 CARB-X https://carb-x.org/partners/global-accelerator-network/

PORYTHEE, Ay I AT A — FRETHESZIG L, 7AUD - 22 ) v FAFEHETRA K7 2RBL W5, Frv—7
B K2 DTU RHRRFERATEITNIC B W TR ENIZEE £ #5% L7-. Nature India i (2016 4F) IZBWTC, @A =TV T2
AR A ¥ FOERRE v 77— 5 ORI W CGRERSE % L T\ %, htips://www.nature.com/articles/nindia.2016.71
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%

Sr v h— - HYI— EREEE
REEZHEA (CSIR-1IM)

NYYFH, TV—F

T/ LA EYFHRRT(CSIR-IGIB)

DBT-IOC%#i/ N1 F T2 L ¥ —FfFt >~

f—

EESECEFIS - N(FF2/ 05—+
! % — (ICGEB)

N Sx—TM - N —F—HFv > S T, 24y FERZHEFR (AIMS)

T4 —HNL ?

_ DRV R R Y N- A
MEYFATHIZRRT (CSIR-IMTECH) 777V Y~
[ 37 S i SR ST R
EZ1EY YT/ LEFFRET

E R TR > X — ’:&),\
TYRIVTITF=aMF o+
R (CSIR-CDR)

E I iEZAT (CSIR-NBRI)

RA=5— 1 FSMTE, LA

CSIREIZLEFFEAT (ICT) o .
¥DBT-ICTTZTRILF—NA FRFL & — o s N
(DBT-ICT-CEB) " b - Simer T 3
EaRE % — S .

75 Y H—FMAL TS 5= F : D -
IS T4 v % — (CSIR-CCMB) R

DNAZ 4 ¥ H =7 >~ it > & — S ERYHMNAL A A

(CDFD) — L HEALAAFOY R (CSIR-ICB)
B8/ A 475/ 09— (NIAB) : L

hF—2hM=A4/—n,

nyHa—n

B REATHEREA (CSIR-CFTRI)
ExEYRIEHRE > 24— (NCBS)
(BIRACXiR) M@ F 77 v b7+ —LA
+ > & —(C-CAMP)

S$imfaRlE - BEEEMER (inStem)

v

FVyHMTNRR=2 270
EmRIFHTT

T77M
FOTHY Y — - NA AT /AP —t
% — (RGCB)

E2-7 SHEVZCEET 24 Y ROXEMAHE

EiEo> 2 BB A T, DBT 45 F o B A HRZHR  (Autonomous Institutes) % 13 % .

- ESLSRIESRIET, —a—T) —

- BRI v 8 — (TARREX Y VNA) vAN—=TF =T 2 b T
E MR TE o 7 —. N v

“DNA 714 v H—=7Y v + Wit % — (CDFD)., N4 7 F/3=F

- ESZREYD T AWEGERT. = a— T —

- AR RMEIRZERT. ) v N T N R =T 2T

- WG IR R 0] REBA FEMTZEAT (IBSD). ~ = 7V A 28— )b
GO T T =N, F T oaY—+v ¥ — (RGCB). 7IFM
- Ele A - FAEEERZEAT (inStem) . /N> 0 — )L

- NI VAL =T 3 FOVIERERHAETIIZET . NCR XA A A VAT TGRS — - TV F v
CENLEWNA AT 2/ m Y —Wi%ERT (NIAB). N A 758 —F

H [

MTDBT DA T o HARFZERER © https://dbtindia.gov.in/about-us/organization-structure/autonomous-institution
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2.3.5 FEEXRODEM]

LY RONAF T2 /0T —FEREEIL, A FHIE, NS4 FTE N FEEBLONAFITZLT
INA FH—EAFERE (BE - RBROZRE) W) AT TV ICHEINTWDL, N A 77 /0Ty —
RO BB E 3. 100 FA IS L2 EFHEEND, K7 A2 ME, T2 F > 178%. A+ 1T/ &
HEWFZE 15% . COVID N4 A0 ) 3 — 78%. B/ EHHEE 256%. BT T b 144%. /54 F ik}
JONA A REIA 14% . BEFE 3T%. /5 A HBE36%. AW/ BRE 10T% E ko TB Y. T2 F Y LS
W / BB AT LT\ 2,

LN FRIEOFBIZBNTE, RN 7 7 F v EE TR RE R L. SHREET STV
(DPT). BCG. ZLCNAAF Y 39— % EORIIZ BV CEEAMES BT Wb, 1> Fig, FDA
DAERET LI TT AVBIMIFETLH0E LTIE, TAYBICKRSED 665 DL HEsE+TEB,
WHO ZER I A5 5 BAE THHE 1400 B LI 0I2) . E B omE L LTIAD 4% % v s 3
Tl o TV he 72 7 A1 %10 SynBioBeta £ 12 LU, £ ¥ FIZEBIGII SV AR—FH5E3 7 &
BERARMERA L & 5 SRR BB 185 AREHAN % FIV 72 3D 50 2 R o0 B 36 |- 1T
BEA BN T VD,

HEEOREZERNIZ, BANICEBFONL 727 /0 =10 E5AL4 7 424074 THE, A¥—
N7 9T AT TEETH Y. EIDLIEA Y FOT 2 F 5 LU+ HIH 2 W) A BET
Bbo SAUS ISR S ND O, 2021 HEAITRE SN [WIERERSIF I BT B FIEMSRE A ) ~—
Sa VB O FF 7 R, PLLEWHE IS B B & BRRERL — U, B / B 3~ 0 Ul
VSR B IR, SR CER A A Y FOWE 72 BTk bo BIRACH. N4 477 ) 09— BIGHATS &
OB B B B A B BSEAL O & NS |2 2 A IS E LTV B 2 L b TEETH 5,

AL R M PR AR OMAEEEETH . 2000 4EARICE 2 > ML (CUFF) 2558 Laf I % - 2 Z MR Bt 7 4 (Bl
HOBET 2 EOREBETHAMR T Y) 2REL TS,

29 “Tndia's Biotechnology Sector: How India is Reinventing the Future”, Ajjay Kumar Guputa, NIIR PROJECT CONSULTATION
SERVICE, April 19, 2022: https://www linkedin.com/pulse/indias-biotechnology-sector-how-india-reinventing-future-gupta

#0 4 ~ F® Serum Institute & 7 2 V) % @ Novavax 2% L C COVID 7 2 F » & #yk, #HHDDNA 727 FVix, 7—RA 5N~

F%&~X—2Z & F 5 Zydus Cadila #:2B 5,

BINA A ¥ 3 g —hisgid, M 22% CHUR L, 2025 48 F T2 250 f FVICET 5 L AR T 5, https://www.investindia.gov.
in/sector/biotechnology (2022 4£ 9 A 22 HR')

22 Biotechnology industry in India , https://www.ibef.org/industry/biotechnology-india

#SynBioBeta #id, 7 AUA - AV T AN TMEREETZ AT 1 TEM (Va v - h vA—-XAFEHHK CEO) T BEH, v
Vo7, BRE, BER. BIUKEROLOOERAEY AL L ERRGR (7o — SVEBEREY Iy M 2R 5%
DHFEFE%1T9H . URL: https://www.synbiobeta.com/read/jugaad-epitomized-a-deep-dive-into-indias-synthetic-biology-scene

AR R0 v BT s F Y BT S (AL,

% “Draft policy to catalyse R&D and innovation in pharma-MedTech sector” https://pharmaceuticals.gov.in/sites/default/files/
Draft%20Policy.pdf (2022 49 H 22 HH%)

2 PLL An initiative started by the Government of India to not only encourage foreign companies to find workforce in the country
and thereby generate employment, but also encourage domestic and local production to create micro jobs https://cleartax.in/
g/terms/pli-scheme (2022 4£ 9 A 22 H B )

12019 4E D L3RS / AR SBRANE, BIEHHICE o Ta x MER, ABWM oS, ThoffiFElbz b5 Lzt vwbh,
BRRBICE L7 2Ah 2T ks LTS (L),

BALYPICBIBEET—VIZAIINEZE R L LT4% 10 £ 20% LU E8$ % RiAA TH 5, Indian Biotechnology Industry
Analysis. https://www.ibef.org/industry/biotechnology-presentation (1)
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INAFT 70T —EETRROBIETH 2 BIEEFEITEMED62% (2020 ) % HO, ZOHIL,
2024 FE121X 650 K MV (R 8 Ik 2550 ) . & 512 2030 41213 1200 75 1,300 &K Fv (8 16 JKk 5100
fEF) 12T B & FESN TS, F 7 WEOHIBAEIL 2304 H0K FU (12969210 f59) TH by, R
DRIETHED 592% % >, A ¥ N OO 8— (01X 3H 5 L OEWEHFIT 7331% % 50O TV 5,

BRUEMAEBIAIEE £ L TIE.2020 E0 T ¥ 7 - CEAEH RO S RAEMETH O S b4 ¥ FIZ89% D =
TEEODRHOF—A NS 7D 153% IZIEEVTW v, FAT#1E.2021 £ 1.63 &K RV (§) 207 &)
225 2026 I 567 K MV (R 720 BH) 123E 45 &Pl S, FHIEIM P OER R EERILX 283% & 7 b,

SOTIHESEAEL LTOA Y FTRELE LA 503 245 £ 08234 T A L 7R BIAE S B
CHEHAEDD AT EF D,

(1) ¥~ - 77—<%t (Sun Pharmaceutical Industries Limiteds32

W77 —~id, 1983 FEICAIBES I, R BLEKR PV (B 6273 6&1H) O LEFHAMRE4MOY «
Ay EFEGOBESATH L, 40 D ELOBERZ L2 W, KM% oESE % 8 L, B
BB LOEEZED, #7100 7 ELEICHRE L Tw b WIZERISICH T 2 R 0% 28 U CHiffo 2=
AALEY . P x4 v 7 B ORI EE R AR SRS HIE T — A OREEE % 8 U CHRE 42 30 B
FEICH) ATV S,

TR EB L OEMORROGHE E CIRILWHEIHZ BEL LY o) v 7 LRFRESEMTH Y . B
E DI O TFHE LN S BUKIZIL L 2K & L o T2, BEIERFZICBIT 2RO EZEMEIE O PO 2
LENTBY., HgEF—213, A Y FEABLPA ATV, TAUHIZHD 620005t ¥ —%X—A L
5 2700 A& DW5E PO SN 5. AT 2HFF 1400 282 %

(2) #—OEV R - 77—<%t (Aurobindo Pharma Limited333

Iy 77—, 1992 FICAIEX BB L, 1995 FIC B Lz, A~ R CE 2 Lo b
DHIRETH Lo BWITPERR= D) VI L L2 BEAETH ) . ZOBRBEMHEL OIRmE R, T
FETANVA, BERIERE, B, PUEYE R EoRBEE TER T BT Tw <, 2020/21 F12 33K Frvo
e b &FER L. HF 150 # E~EH L, 58 1o 90% 2 #ail A5 H8Tw b,

A Y FTRmROMERZZFD . ENO 5205t » & — 1365 T 16000 DA S &>, £727 A
DA 30D v & =D Lo AAORFE, HEIE 1700 ALLEICRATW S, & I2ng
TTN— ROWZER %t v ¥ — 13, RO 240 L. 13000t L oI 700 A %k 2 5 S5 72 bF
Foxtuz. AEMREE T BT 5 & & b1, FHBMER in vitro FRIT R0 /N A AT F % IV CH
BT — L% L T 5,

N

Gl

* IBEF Posters on Indian economy and business : https://www.ibef.org/mediaevents/posters (2022 4 9 H 22 H %)

0 Pharmaceutical export from India: https://www.ibef.org/industry/biotechnology-india

#! India Brand Equity Foundation. “Indian Biotechnology Industry Analysis” 2021, https://www.ibef.org/industry/biotechnology-
india (202249 H 22 HRI%)

%2 https://sunpharma.com/

B hitps://www.aurobindo.com/ & 1) BHERHRE,
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@) APSVR-S4T7Y14 TV A%t (Strand Life Sciences)

ANT YR TFA4 7% A4 Z2FE, 2000 4£, India Institute of Science 725 A ¥ v 7 L 7z il IZHESE
ENTEHTHL, 7/ I 7 AL LR EBMIZ 7+ —HALZRFETH), 7/ AHEENLHE
BIEMOMRF L BIICO T, T — NNV AxA LSS L2 it LT,

RO 7 I 7 A - V) a—2a i, BESHRLNAF T 7 /0P —REOREMEL IES S5
CLICHEBLTWd, BRT—% ., EBRT -5 L LI )V IV AT T 7w AT HI LT, BHERE
BT 2T LAV, 3 F LNV TOSEZIREE L, /S— Y FIVIERIZBU 22 IE L T 5,

ANTUR - TGATHAL A ED/)=F =2 v Td, KBERY 7 I 7 AWE2 TTREIC L T b,
AL TIATT NS OFEREM LR L, K ) 37 22 IEH LT, 25A. (LIEE - AEEER, ] -
B COREFBICB I 2 BELRMREZEAN L T b,

FIFEIE, IEREZ B0 & ALY — 7 v — %2 W7o BB AR & o THRIBOREREH & 7B E# % 1] hE
WZLTWwa, RFTOT 7 /0y — BN - R 77 v 74— 2280 il 20507 B 0 # IR
WZoWT, BHEPOEEEDOFm T A ¥ A2 L Twb, $2MtIE, CAP (7 X)) #iHEFEE) B
K U'NABL (7 2 ) Al gt s) OREZ ZITMERK TH D NGSHAEIZBWTIZ, 202D
DD 5 FRIER T 724 ¥ FTIRMORETH 5o WEEH, FEE, 20 V=742 82040 05
% BB % T — AHRITENTEY . BB D) B 50% (F A B O e T 5 2 BUS L 72 %
FEr M THY ., T2, BNERORFBRGOT Y V=T H, MHERRITO 20 OFMERED % 24t L Tw
bo 204 L ITh), MED TS v b7 4+ — 2 THA Ramanujan & Avadis % N— A2, GeneSpring.
Strand NGS 72 EEREECPAR I NTNA T A VT 4T A 7 AV ) 22— a3 Y OREEIT> T &7z Mtk
AV ROITRTUNA = LTIHREL L% 53200 CAPRRERR T REH L T D, AtOMEIZ DA,
B, ANE, BT O/, BEE. 7V IT) ALIEL 572 VA AR E, BB RA ¥ N+ 77 THRE?S
b M %5 F LNV oA E CIRIE IR LT b,

M)Nﬁ?—ﬂlﬁ(&mwmm?

INT ) — 7 AR 2014 FEICFES. S MLC-CAMP T A ¥ F 2 X— F SNTE 72, a7 &% bRHEETF— LI,
200 FELL L ORISR A A L CB 0 RMICHARERO /= = EREEL . BN R R AR by
DOIEEZHEAE L T Do FFEIE, 70— NV RREORE S LA EH, KDV KRELR 7T —NIUAN IV ZADR
L EALT ZEIIC, S OMPICE) Mt 2 & % BiE L 22BRE D3 L 72 RFEE OV — T & LTS
L2ETH D, BUE, TAV WA EZEE, AV FEF—A M) TIZFEHEE LTS, BFEICD
720 BAAE L GEFEOEIR CHMMEE LS T VB A, EEERCHE R ED 2 ) T A ANT T
LB F LT T ADIRISPURHA & eERE A% L T\ b,

TR S NHBIPUASE 7 7 A3 1987 EICH AL STV 275, LW E (AMR) &, BIRo k&%
HEO—DTH Y, WHN»ORMW B L RIZTLOTH D, Ftid, H L WHUEBEEOBIZER 5 12
BEACIUD A TETB Y, BEB L OCHSEEROM AR RN 22 AMR X505 Flis 2 5655 5 2 £ 5T
D LGB LTWh, IL0EREZRDOAT —VNELEE L2 L IO ATV S, FtOWE
TOT TG, TT Y oRERR B X OEGCEERE 2 ) Y ) 2 TlRO THEELREHIZRZT. &
R EEARRR T 163 2 FETENME S MRS FIEEOR RICE R EVWTB ) . By L EEHNR
BB 2R VGEIARDS, SUERICHRD BRI A RS % BG - MR 57200 [Fvy 2 25— #5252

B https://bugworksresearch.com/ & O BHERHHKe,
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EIZEoT, HEOREREZ L OVRENICTIHRELRH L ESNTWE, 2021 F4 AiZiZ. 742U H
EIB R (DTRA) 46842 58T. &b EEAMEEEY BRI 5. FHROEHRARY b L
Ltk BWC09T7 DBI% % %483 2 L 565 170

2.4 7XAUNH (KESEER)
2.4.1 TEHGR - ERRE

EREDFEOFEZTHEIS L2y — VR0 £ Lk, 7 AV A THESNZEDTH L, 7 A AHH
L) —=F =2y THERBLTWADIX, N F T2 07 —OMFRHMEIIHNT 5 LH TR E L
B HOWTNTOENA VLRV BRRAY — T THRELAFEL, EFEEREIC LM /) R"—=Y 323V R
TADERL TV B HEPZOERTH DL L VR b,

2021 4 1 H 20 H N A 7 2 RgsaiE R BEFHEEE TR 7 A b ZORHEHATBOR R (OSTP) Rk (B
EHRAEZA L) O vy - 52—+ (Dr. Eric S. Lander) 580 F#T [ A TAIRED & AW $ T,
I HbDEGEE—EEEDL L) BHLVEMS, FTFETHNFA 7V TES L CwEd,] & LT, FH
& DOBEG R SBEIC, BEER L ERLEREIIAT R RROFMPEFHEICBNT, LX) IZLTHED
VS LB D AT E DR E o A A BT T 7

WAED T A V) 7 RHBME L. ERZERE - ISR OBAr N4 77/ ay - 20kt 55
WIZEBFEORAE L HENZ T + —H AL TV E 0D, NA 4727 /0T —|CHT2EEBKRKIIE29DLB
DPCRERT ) LY =7 v —ORFHRENAF T2 /0y =R E b vz 5 19804EMRICE DTS,

F2-9 EEDQOINAFTU/0OY—BEEBEROBE
Biig =
1986 4. OSTP (&, J\A 7T/ OY—HRDREM RIS B IDDEEFTIC & 2 SENTE
SRR UTe [/ (7 252/ 05— I DI DBEE T — 1 T—2 | TR,
TIRAATH OV IBEIDIDDREE T U— L T—2 ] EREHA Y ADERICEN. )1
H54 JOY—5I BT B B RE & B I LT,
ANTEIE | EREEEAE (NSTO) (& BUE2 #I8 (2013 ~ 2017 4) 12, NAAt—TF 4 /A
FEEAUT 4 PIA AT —RAS Y REEERDIC, BOBBEATINAZT Y /OI—7H
HURHERESHAE .

L—HVEiE

5 https://kyodonewsprwire.jp/release/202104264129 g,

ART A T A, A Letter to Dr. Eric S. Lander, the President’” s Science Advisor and nominee as Director of the OSTP,” 15
H 1 H 2021 4 : https://www.whitehouse.gov/briefing-room/statements-releases/2021/01/20/a-letter-to-dr-eric-s-lander-the-
presidents-science-advisor-and-nominee-as-direct

Bp X B #ERT |, “National Strategy for Modernizing the Regulatory System for Biotechnology Products,” 9 H 2016 4E
https://www.epa.gov/sites/default/files/2016-12/documents/biotech_national_strategy_final.pdf

X4 by A, “The Homeland Biodefense Science and Technology Capability Review (2016),” 12 H 2016 4E .

https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/NSTC/biodefense_st_report_final.pdf
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K& BE

AFTI/E—HTw R BEEL, BERADOTY N —FEENT 2 FICRER)
F57 5 ) OY—BRORHIER T O R,

201949 8. OSTP & [\ AT/ =—(CET 3BHES (RF)) ZRTL. 7XUNK
O A4 T S —DIBEEEDES [CHETERZNCONT, IS 17+ DEERA%E
U\ BRENFEET) A T DFDRFHIN DRV EEHROTRAFIRENS S D=
—ZXFEGD ML

THSEOEE] & LT AL, BFEERE. 56/ SERE. SERE S WU BT 2HERITES,
NSYUTBIE | D—DICAFTH /OYI—ERF e B0D. WREFEECHET 2 EEHHERE DRTIE
STz,
 FAUNBHRAELRLRES (BIS) TF. ®LEENEE ECRA) BEUZD FIHREITH
27 XU A BRSO TRER E 53 14 DFBRMOMRE LTNAZT5 /0
I— (FIIAAOI—, AREWE. BEF TS, BETS) #2070, £/ BIS & £

SMCAPET. BHBHOENTT 1 71— A RBEERET BIcODEERERU Z
(CCL) THEAENZHEIEHBEES ECON) A< OO OEEENET > len

A AT OV —E EEEOMRERELE S B UTEF. COVID-19 SEiEd BBHIC
TG BID) A 74 X T 4 NI DRI CE LA B .

RATVEHE |- BRRLEE - BFESIEOEAN S, 2021 EILARINCKIRE  ReREBEEES
RREETIE. HEDEREYEEE DFERHAOERNETER R L TV HED.
S N LT — S DS R E LDV TRE,

2.4.2 FIFREERES XUKRZOHFREAEEID

TA)HE, T L@ T ARE. T AERED T ) MR LR Ok - A LFEO S
BEFLTWVWD, 20X %) =¥V —ETHLI Db, BEFZMOLT. AREWFE GO T T

BRI A4 RNy A, “SUMMARY OF THE 2019 WHITE HOUSE SUMMIT ON AMERICA’S BIOECONOMY,” 7 H 10 H 2019 4 :
https://trumpwhitehouse.archives.gov/wp-content/uploads/2019/10/Summary-of-White-House-Summit-on-Americas-
Bioeconomy-October-2019.pdf

0 George B. Frisvold. (2021) “Understanding the U.S. Bioeconomy: A New Definition”, Sustainability, 13, 1627

1 Office of Science and Technology Policy (OSTP), “Request for Information on the Bioeconomy,” 9 2019: https://www.
federalregister.gov/documents/2019/09/10/2019-19470/request-for-information-on-the-bioeconomy

HRFIMEDOBE LT, N 727 70y —¥R %K% %7 FKRH ¥ — Bk Biotechnology Innovation Organization (BIO) %, /¥
AT 7 70y —OIFENTICN T 2 BB ORRN L2 EEED L. A A FA L ALBI BN BERS— =Yy T
EROTVET, T2, NA AT 7 20V —558T [HNT 2 EmFHEREIEHTE 2] BENFE) 2 MRS 572012, 8%
STEM EEBSRO LI % i, 2o, BAEMHE (ASB). A% - 5 FAEW¥HE (ASBMB). KR¥EHESES HE,

R 74 by 2, “ADVANCING AMERICA' S GLOBAL LEADERSHIP IN SCIENCE & TECHNOLOGY -TRUMP ADMINISTRATION
HIGHLIGHTS: 2017-2020," 10 H 2020 4E . [ + ~ 5 4 > ). Available: https://trumpwhitehouse.archives.gov/wp-content/uploads/
2020/10/Trump-Administration-ST-Highlights-2017-2020.pdf

MBI ZAE, 20204E 6 IS MERS 20 4 VADEYREE LT S 2 MHgtE% ¥ ¥ 2 ECCN 1C351-Human and Animal
Pathogen and Toxins IZBHIT % & & H12, HFEF v »/¥—% ECCN 2B352-Equipment Capable of Use in Handling Biological
Materials ® 7 7 =71V /7 — MZ#Me 2021 410 ik, 79 7 VEHIF— 5 5 SR 2 B EH 2 kGl - g cE 28T
7T EHY T MY 2T %EIN (ECCN 2D352- (BT 1> 77 /v v HA¥F—H [V 7 by =7 ] 1258,
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/Y —if3eEa g8z

WCEBCT 2RIV & A LUFIS, JERERFTE 2 SICHIFSE. € L T il

V2B L 72 B BB O % — 7L — Y — 2 B $ 5,

% 2-10 BREYVZEESCNA I 70/ 0Y—RREHEET D E L EFRBATHERS
KIRIHEES TEBHEAE FHEFEEEBRE
EBREXEMREAT | NIFA K. 8. 8%, WEY. BERON\AFT 0./ 0I—3FDEHE
EiEa (NIFA) RETDIHIC, ZMAPEBEEISEBHFOE R Z IR,
(USDA) BEMRRT—EX ARS [F. BBEADFEMRFREETHD. HROLL(FEWN\AFTAT
(ARS) V2 - I\ AT /OV—HEFR (ABBL) TE.
O T— DARPA OEYEITE (BTO) (. "AAXZaT7OF v UVIPE
WEDZHEEDDE T, EYREFZEFRUCESNFRZSHDICHD
ES (DARPA) -
Bt A+ 72 SEfte
ARL (. 7+t X K 2, UCSB-Institute for Collaborative
= . Ub—7 Biotechnologies (ICB) & EDARZEYOY F— KXY —TF 4 V#HEEDE
. S (ARL) ¥ R U, TRANSFORME (Transformational Synbio for Military
Environments) 7005 L%Z@BUT. HAYT LXA ROMBIEERES
(DOD) R U S COBRNEE BT,
AL - U—F - NRLIFINA 7/ HFRIE - T 9— =L, alENS—FEEY
iRk (NRL) B ESETSEFRIA AT/ OY—DORERFETOY 17 N,
DODAR AR —0D2DD0HD DL D #E—BioFabUSA &
7 AU AHBhEZERS | Biolndustrial Manufacturing and Design Ecosystem (BioMADE) (3.
DOD B&DI\A # T/ OY —RER=ZZIE,
DOE SC ® BER 7OJ S ATIF. EFHEMZAVWCHEYBEEER
DIZODFHRINA ZF A A=V TEATDOBREFEY. Y - MEMDE/ME
YMZNT7 TO—FORRICZLDESZERHEL TS, BER (&, EHIZff
ST & b—C'T/Aﬂ—T—c‘:/\/(Z“I*)IJ:\: REZEHELTBED. 4D
F=2F (DOE SC) & | OI\A A ITRILF—HETE 5 — (BRC) ’\@é‘f?mf tB1T Do
. .| RER (BER) | 2022 2 . DOE /N1 4 I X )I/:F— £ B 52 A (Joint BioEnergy
L4 Institute JBE) DS RASBKEEESBECTEES /SR - V2T
(DOE) LA FOY—EP9 (EGSB) DAEMEE T 3) (X 5+ OF )L Rt (Or,
Pamela Ronald) H'. « RDMFEMEERER U AMEICET DR T
DILTE (BENTH) =%E,
723TI T VBL . COVID-19 (SIS L)t 455 09— DHREEETS
vV IHFTI ) hoE mumsme T Y- P
OYy—-Zm (NVBL)

DOENA T A VT =5 % — (BRC) : Q74 AT ¥ Y Y RETTF 4V AL IV H VMRS L TFET B HK
WA F AV F -3+t ~ ¥ — (Great Lakes Bioenergy Research Center: GLBRC) T. V) 7/ k) a—2A» 56 DI5 A F#F
RN FEGOBRGESICHY M, @F —2 ) v VEVIFEFTATES 55 F TR F— -
for Bioenergy Innovation: CBI) THIMIEL: « 7/ A LH#WIE. NA F 70 ADWER) 7= VREZ I L7201 T RS ORH
FHRE N FTa ) I-HEOFEBTT MY HAEIT) . @Uu—L YA - N—27 L—EHIZFT 2 FE S 5 L F A 4+
FVF—HF%FF (Joint BioEnergy Institute: JBED) . /N4 F TR VF—HEWS R, N4 < 20870 v A5, EERN
I 72 AN OYREDTREIT) . @A) ) A RFT —NF - ¥ ¥ Uy R= Y RPFES 0054 A T ANV F— - N1 F
BWihA ) RX— 3 v+ v % — (Center for Advanced Bioenergy and Bioproducts Innovation: CABBI) ¥ A 2%, Y IVF A, W
b FE R EOFE - T AVF - OWREICNY AL O E AT S 2017 457 HIZ. DOE 28BRC & L THREL 72,

4 /7 RX—Y a3ty — (Center
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TR BB FIFEELSEFBE

NIBIB D EE(F. ABOHRENEREVZLEEDMRZIT DD
DINAF AT 4 RILDBICHITDHHRERBAE (Synthetic Biology

T, - =2
ERBHR - ERLE | o nsortum) EIREL Ffe. 2021 ECEE—Z b—Y - Y URID

wamary | oo BB Ay AETTEC FOAREDEECTD) OF—
(HHS) —= (&= 5278

AT NHGRI [&. $iEHEAREIER. £ /L JOVTH FOT40
(NIH) — 7 TRRESTNIH DY ) LR U— K, 947 - S8t - B

EiZk b/ LR

RERZER 075 ATE. J0— RHRA. > —
HeEg (NHGRI) SRERZERS (AnVIL) JO IS L TlE. 7 REfFzRpT. UCH >4 o)L

ARZIFUHETDLEHDIRAEEOPRZEHBRA LTS PR~
ADT /) LT=IHEF - BRTSY I3 —LZERUL TS,
PAUBDRZE | )\ AFYA TR - | BIOK EMZ2OMEEETOI L0 MCERZRETDTELS T «
F1E (NSF) F74X (BIO) AT, RRIEEREYZDTOI T U MEsIR.

EREEDH b FEHIREWERET TS 7 20FMILTOLEB) TH Y . RYIRYENIGIZES VTR
M EINTWD,

(1) DARPA &ytzitiE (BTO)
DARPA-BTO (. 7 A 1) %1 OEFAFIZED 7230 12 8L 5 15 55 DARPA OHLY M4 % 3 | T
2. JE4EDBTO U7 5 40 [SynBiol 70 My 2 IZKD LD b OHH 5.

- B-SURE (Biomanufacturing: Survival, Utility, and Reliability beyond Earth) :

[N A8y WERGLCoAAE - M - M (BSURE)] Y07 7 ald, /8= b= L <,
TONA FEEGHOWREME AR T 2 707 T A, 2021 FO5EE (FEEFS  HR00112250010) Tld.
FH TORREEOBAEWFIE, ZEE T TOREYIEOREL, B X OB O¥%E & AP A 15t
5 GUFHBUTRORERBORAKIZE T 57— gL o7 ud o 7 MR E R S,

- Bio-INC (Bio-Inorganic Nanoparticle Control):

[NA F RS KT (BioINC) | 7’0275 ATl MEWCERS T2 AT, LA T8
% (REE) &FON¥5 X MM ; ki F 2 6l 208 2 %06 (GE%EE 5 - HR001121S0025, /3
AFT2/0Y=0NT T TOHEE),

- Living Foundries:

AR EY FHAH 7o 22 70y T A L, AL WE, B a—T 1 27, BERRE B
BREDWRIN AT 7) 7 — 3 a Y2 E 72035 1000 flH 055 F & M ORIIE = & s 5 2 L 2 HiyE LT
2010 412 F%4 L 72 Living Foundries 70 7 A TS L72EMNA A ~=a 7 7 7 F %) ¥ ZTHMIZOW
T, FfaH» 5 10 SE25E8E L 72 2021 4F 12 A1, 1630 LA Lo FHGEIZEIIT 2 & &£ b2, 215 OFlr

MR M=V - Y URYY L TR ROMRELED OO Y Y RYY AT, EBE, LK THE. £5% TERA RIS
Tus T AW L, bR ET ) R SRESN S,

T NHGRI, “Analysis Visualization and Informatics Lab-space,”: https://anvilproject.org/ (2022 4 2 H &)

"DARPA, “Biological Technologies Office (BTO),” : https://www.darpa.mil/about-us/offices/bto#OfficeProgramsList (2022 4F 2
HIEE)
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% BEIEZEE O 5 BT HRTS T 5 2 L S L 72 & O5RERD - 10 11630 HO5F O i IoiE, %
Ui ¥ — B R ETERE WG PR B T ALEW D V) CER L & o Bl s R O A RS A
WLZERER I A VHBOESEREEMENIHHTE A2WRENH L LT 5, DTIE. K70 774128175
BSSHEBO—ERE 72 5,
- XY - n—~—1fl+ (Dr. Ben Harvey) A%\ 2iHEMMZZHL & —E&H (NAWCWD) OF — A1,
Amyris ¥t 38 X O Zymergen fh & H[F T, & F S REFHBICEH 2SRRI E MR 2 8k
5 — VRFM & %, NAWCWD &, AilfES 1% & T 3V F—FEWRE T AV F =8k iF#vt
R ~—, EHEREEAEMENCER T 2 2 LI, IS oL, wBEMSER (ONR) A1 - A&
W71 7 F A, ONR el T A V¥ — i1 774 . T4 bseiisenr / 228ai588 (AFRL)
BREMFF Y LYY, NAHA YT AN TVEE - #FT 32 25 4 (BioMADE) 25810 CE 5%
% FFET Eo
- 7Ly 7 - ¥ —y Uit (Dr. Greg Peterson), ¥+ L F - 72 251+ (Dr. Jared DeCoste). 7 1
¥ -7 A b ¥4 (Dr. Vipin Rastogi) A3\ 2 Rk A8 ) B 56 7l 4 LA %+ » 4 — (DEVCOM
CBC) ®F—2ald, MIT 24524507 > 7L — MEZ W T b - A Rgdmiloxins 572
DT ANVE —, M. BRETA TERHEL T2, Zo8NE. EEEEIREOZ e 70 7 Z
AO—H L LT, DEVCOM CBC T& & I23Ek - BIRATHILD T,

(2) 7—=—-UB—F - 3;RS5 bU— (ARL)

FEEREOMEFT CHAH ARL Tld, 7075 20—2L LT, 2HOKYE (5 F A2 A&M K2,
MIT. ¥ 7 v K&7% &) 43 (Lockheed Martin %t Ginkgo Bioworks #:7 &) & $2# L TRANSFORME (.
HIEEBE A2 2 % Synbio) 7U T T AERFERL T b, IEOWREL LTE, 7FFAKREF AT 14 VK
IS5 [A=R—F v =T FF v Ry BT EL 7Y (SuPrA) ] IS X 25246 HRO T ) T~ — 4 2
MITOZ ) A7 57— 7% A Iz (Prof. Christopher Voigt) ZDF — A2 X 5 IERFEEREE F OME A~
DR OFEN 72 DNA BA Y — L OBISE 7 LA 515

(8) 7 XU hEhEERS (Manufacturing USA) BioFabUSA

2016 FF-fx o =2 =Ny Ty v — O S F A EERTZE T (ARMD) 25585 . EFBUF 5 L ORI 254 3
B NVoEEifier ., Mgl ORI EEZ A7y 7)) r—2a v, BEfL, oRy NI BX
O G Mr T & A Ly B8 R&D vV — VB L UOE 70 22 AR L Twb,

FEavurey MIUTOEBY),

- BEPRIFIGHE T 72 p M 0 B Bh 8 2 S A FEUERERIEITZER B2 5 200 77 RV & efeflt & 3,

SE, BE. R oBEBI#EE S 9 Y £ 2 b Tld, STEL Technologies #1: &1/ L. Lk #L & (Tissue

Foundry) @ HBEfL7 0t X % [il%,

" DARPA, “OUTREACH@darpamil,” 8 12 2021: https://www.darpa.mil/news-events/2021-12-08
0 AT Simon et al. (2019) “Supercharging enables organized assembly of synthetic biomolecules,” Nature Chemistry
1 JAN Brophy et al. (2018) “Engineered integrative and conjugative elements for efficient and inducible DNA transfer to

undomesticated bacteria,” Nature Microbiology
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(4) DOE I RILF¥—E&FMFstER (ARPA-E; Advanced Research Projects Agency-Energy:
ARPA-E)

ARPA-E I, E#4A D DARPAZETNVIZ, ZANVF—FHTONA VAT - N ) F—=0HRDT 7
YTA YT TUTT A FRAEWFICHEE L EEOTOY 2y M, [N A3 IS FEBICT
tl$W¥~kﬁ$%ﬁﬂ%&Gm&m5MJTﬂﬁiAﬁéﬁ%ﬂéf%Lwﬂ%ﬁ?X?%fiv
N7 = AR VAT AREHINT T, SELZEREY Y - VORBHZRET L2 HME L, OCO,
R 2 00O ik R oL Bk, @R 2 T AV F - RFFREZREGAA L. CO, 0FEXIZ 5 N TA
YOBZE, @/NA F~ ZAHRONE - BRALIRTE T A BB, @YV 7)) — O RFREILAFAREEC X 5
INA F < 22K CO, M, @F DD b v o725 77 T) T, L kFEr Tl L1707 0y«
7 A 2021 47 HHERE,

(5) 7 XU HhEhEER= (Manufacturing USA) BioMADE

7 A A BEREG SO R TReb HT LW BRI, 2020 45 10 H 20 H. DOD & BioMADE (2 8700 J5 K, 7
EMOFIERFHE . 3L %, 57K, 6 O0IEREMAA L 2T KL -3 3 > LRI E RS 2.
BioMADE 3. JEEFIFED T2 - AW v —3 7 & (EBRC) 45 OBHNA ¥ N— /0Ll E % D
IRV Y REDNTMT Do 5% THEM T, BioMADE (. 3EFUZERE, v — VLMl oSS, LYY Ty
NeNA A EREBET IV AT LADOER. T AV I ONAF L) I —HHEICARTR Y T I4F 2 — 12
BU2aT7REOER L EXIT) FiE. £720 Nt —77 4R ELSI & EHEREANOH) A E
HEE <,

2022 42 AW RIC, BE (ZOBEOMEY) k% in situ TITH 2840y b - 27— )vo7ua by A
TELERE B OBES (Amyris #1) % pH3.0 LLFCO I N7 BEOKBEREERE () 2 4 KRFET—NF- 2%
VR— ) BREL0D ) N—YayTaY s hEERLTED . SRLLEIE LTIV 2 s A
RAT) PiEe FRMIIZ, fbSEdh. BA. . 7o AF v o A, EEERL. AR EOHNA
TR OEFEL NV TOEEEY HIET .

F7o. BEPSISHMEOF — 7L =Y —TH L RKFAIZOWT, GREYFICEEL %Ly —%2F
THEVSZBENOR2IVICEEREEZ T L0, MICh, £ ORREWHENEND 5 iR
FLE LTS F T2 2 ay— 2Lzt 4 —E LT, AF 75— FKR%E BioX). )7+
ZTRET —NA CROBEREREW Y AT AW v & — (CCBS). ¥ Y= 7R (i - 384
HX Y= AR INAF O Ty — Ay a— Y EY N A VT F T4 7 ARG
IWATEEX Y =) TARIV IV RERTAVN ONMM 77 /0d—kry—) N 7a—K¥E (H
AR LAEEZET (LORRE), NA 4727/ a Y =53 - $lfF5F+1 > ¥ — (BIRSC)) ZENEITENL,

®2DOE-APRA-E, “ECOSynBio,” : https://arpa-e.energy.gov/technologies/programs/ecosynbio

“DOD, “IMMEDIATE RELEASE DOD Approves $87 Million for Newest Bioindustrial Manufacturing Innovation Institute,”
20 10 2020.: https://www.defense.gov/News/Releases/Release/Article/2388087/dod-approves-87-million-for-newest-
bioindustrial-manufacturing-innovation-insti/

P'EBRC: NSF %310 4342 U2z & B - T2#%8 ¢ >~ ¥ — (SynBERC) 70 75 ABNN A ¥ N=75, BEERRLWIA v N—5 &
IVREAREGHRAWF I I 22T 4 OBILEREDT2DITERT, BORRE. Wi ELSI (4R, HELS% 20 Efo<
A 7 TNA F — AR BEAASE OBESEI 2 LIRS o Bl — R v 72 E L TWw b,

%5 BioMADE, “Technology & Innovation Projects,” : https://www.biomade.org/projects. (2022 4E 2 H &)
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BB, —a—I—rWicAEHER LT IVT 4 77 7 — A Future Today Institute (Amy Webb
CEQ) 0 2022 4£FEMiT 7 / 0¥ — F Ly FLF— Mz kUL, FEEeHIs. CRISPR . BER< fMH~0
BB EOBAD D SREWZEOHRS L —F — & LT H 2 R0 2 KE- %S & LTI, FEO70—
FHIEHTOM, A% Y7 4 — NKZED K1) 2— - 25 4+ (Dr. Drew Endy). DOE H—L ¥ 2 « /5—
7 L—ENERFTTOY 24 - =R ¥ 7#%I% (Prof. Jay Keasling) 2 EMT LW%EE (B 7+ V=7
KEN— 2 LA EHTE) Do

R2-11 GHREMZESOCNAA T/ OJ—RRZHET DELEKRF

RE T I—% =
FIRAATE /0 | BABREDEOD TR0 T IO—F. SR, SEDHY
J SR —)b. FIRT—VDTOCRATIYIZT UV IEE,
VIV RTFVA A A — RIS THAEETR Y 5 MREEtT
K2 (JHU) e R (L Y 1 R DR
i spyEss | o EREREPRROIEY 1157 (v I ERORR

V—)VEREEITDIEIY I RT A VR IR - BT
KLY —%ET D,

(AR [TRELAER ] [HEATERE ()\4 L—T v MR E) |
[RE - HRMNFE] D4 DDT—X TCAREYZDREEIT
Do TVH—D7 RNNATU—FEICIF. EOMEEZRHR
U/ NNR2EZZE U TSV -7 — /)0 RER (Prof.
Frances Arnold) > MIT DY T —AXZ - OV X#H#ER (Prof.
James J. Collins) HH7EEE,

Bt EBo FEZOMRTERLEY=Z2TIIL -1 - X
5w 7R (Prof. Samuel |. Stupp) HFTRZ#S. BEERE.
BT RERE. £ERHAIR. BUEMERD/I\ A AR E
ZfFR. NTF NEHEENBRHINTLD,

BREYF Y —

J—RAIIRIKZ

Simpson Querrey /
AFF/Fo./0Y
— 9T

*The Future Today Institute. (2022) “Synthetic Biology, AgTech & Biotech”: https://futuretodayinstitute.com/mu_
uploads/2022/03/FTI_Tech_Trends_2022_Book12.pdf

BTRF - W72 DAL TlE, ERS Genomics #:. CRISPR Therapeutics . Caribou Bioscience #t. Editas Medicine #:. Bayer #.
Ginkgo Bioworks 1. Twist Bioscience . Benchling ¥k GenScript #t:. BGI 7" )V — 7, Built with Biology( #i SynBioBeta). J.C. X
> % —HF3ET (JCVI). Synthace #t. Codexis #t:. Zymergen #t. Amyris #£. Viridos . ¥ ¥ —a v 2 34 94 = 2t L wvo
LBk EHLE L2 a— Y RRTFERESEOAFIEDLN > TV 5,

BNAL F T v 7 AWM H (Biobricks Foundation) ¥ & TIiGEM @ A&k &, N4+ 2 V) v 7 AWM HIE, MIT 2 5
GinkgoBioworks #:(2##% L 72 Tom Night i+:& Drew Endy #1456 2l & L72WFEB I & D &or s, BkfL - b L
TR TR TH&] 294779 —fbL. BHIAHTS2Z &2 HiET,
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JN—)\— Rk

DARX - I\AF A~
AINA 77— R IEH
FeRT

EMENEREFTREBZR T A C. R, IRILF— BFE. O
Ry b REDEHOERIMFEFZBIET. 8/\«( FOT LK
EREERShVORY NI O—THEMZERRE U X ) \—hH
2022 FED/I\—=)\—=FK - A/ /R=V3VF Vv UV IZREZR
B, 3D JUY M CRE UTe /Y —ERERET v TP
A 70U A4 X00ORY MRAFEEEIAEEDME . HREOH
THNcY 3—Y - Fy—FHIROMET Do

N=I\—=F - Fv
NREES A 20O
AF—LtEVE5—
(HCMPH)

NAOONAF—LDBBZERDDICH. BE. KREZ. HA
£YF. REZIEEDERMAZITV. EEBIBREEDLE
[CHEUDITDCEZBNET D,

NYFa—tvYIH
KZ (MIT)

JO— REIZAT (MIT-
J\—)— RAZ T
— REIZA)

AIOSTP BROIU v - S5 —#i#% (Prof. Eric Lander).
NOFTUPRDODTIOTSZVIEEBZERIT DI IANT 7
— - I bR (Prof. Christopher Voigt). CRISPR-Cas9
DHILENDINBATERLT T T - F v HIE (Prof. Feng
Zhang). 1 BREEIEICKDREEDBEIAARLEZEETT
—Ewv R - USEE (Prof. David Liu) FAMEYZHFDOE
RNZTDA. TR ZED D,

TROA b RH SR

. MRROZ. MROFREE - BE. ELF U /I TR BREE.
U, MRORE. BYEYZE. FVINTEDBE - ks
DEBAFRZIT Do

U~ h—W5emh

J\UYILZEFRMAICH DY > AH—Vi%EFrIE. MIT & DOD
PHEBEEUCRY UCERZERELDO = —X(THR DIEL
WWEIRE T OMRRFE ZEf. (4720 ./0Y—ELba1—N
VYAT LEPITIE. KERINEESI DL, [URRBDREN
DIt £ - (EZHBEANADOHEO@EE. ATET /A A0
BE (BRHEEMR) FEZBUCKEAN - ERORERE/N
T4 —NX2VAD[ 72BN E Uit RRFEZ =i,

AU SAKRET—I\F -

DPINR—RE

Roy J. Carver /{1
Fro./09—tv
9_

T/ZOR TOTHITRA AYROZITR, I\4MHF AT
FINTA TR TO=YFA XN —= bIVAL—=23F)
EZEWVDT 6 AT JUDMEZETIR— b SRR

=n
aXo

ST - &L
BRI 5—
(CCBGM)

NSFZETVY—. T—ET. ATHEE. EEFE. St
SHEZEA UCEZIRZHIE, IBM 1 Infosys #t7EEDHZE
YU T« P EIIRSFT SEE,
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3 X - RFETOh

REETIE, FEOGHNIO 02 MRk & LT, FAlTaER & OmSCEH & ABERHERA S A7z A~ K,
F—=AFIZVT.BLTL T 7L RAELTHR, HEL 72 5 OERAEWFOWSEHZEENR 2 3T 5,
BHRSLx J\HINA F 77 ) 0V =58 B L OERERFERES -7 — 2 L. HRSHELEZ
W T A N AT & FCERSC - BRSO SRR R RIS 2 PR R B L 72,

FME T7Y7 KEFEEEEICBAHENS 727 /0y —5BHOm - FiFshm@r (APRC-
FY2021-RR-05 (ZH&H))] ofliEEESZ L L, LTICHMEL Lo/,

31 WX - BHT—yOBEE

BRAEYFIFERETHETCHY), T8 zilEne CPET 2EM T, ROHTiE, 2000 4F5 5 0555
o) % FHEEEEEMICHE L7281 T e, 7Y T HISIC B 2 EREMF OB E T Lo mCIciEk
N — 7 — K, 30T JST BFEMEHMEL > & — (CRDS) OWBHES &% B8, Bl A% b5,
Pz iGH L7 EEY 5 EO R E LRFHHAMERF -7 — F - mELeREL, £F [HEAI 477
Ja Y= LT 2. RO TEBAEYFEITK > TE LD,

T — 7 OWEEIZ1L, Clarivate AR AL 2 F#i LT — & X — X Web of Science . &7 — 5% O
IAEIZIE, LexisNexis #1239~ 2 g Kk O F§7F 7 — ¥ ~X— X TotalPatentOne % Z 1L ZHAEH L 72,
RFRHERT E L Cid, RS G2 0IET 2720, B - #ills L OSEREERIRES . ol - FEEFEHR L IUE
L7z

£3-1 FHENAFFTO/0I—738E L TOREHREHE

I5H L LS
BRT—IN—X Clarivate ¥t Web of Science LexisNexis 1t TotalPatentOne
ENll Article OR Proceedings Publication
HHF 2010 & -2020 &£

¥ Ning Mao et al. (2021) “Future trends in synthetic biology in Asia”, Advanced Genetics, https://doi.org/10.1002/ggn2.10038
P. Shapira, S. Kwon , J. Youtie. (2017) “Tracking the emergence of synthetic biology,” Scientometrics, 1439-1469
JST/CRDS W7eZ DS E 4 794 =¥ 2 - BIREZSE (2021 4E)
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[PI7 - RKEFEEEICHBITDHBINA AT /OI—DHORX - K@i
(APRC-FY2021-RR-05 (ZZ&#))| OD&EBD, EELUT. UNITRERADHIEL
TRV RIS Do KT BN EAZRTH D,

1 TS=(("RNA" OR "mRNA" OR "tRNA" OR “tmRNA" OR "snRNA" OR “sirna” OR “rRNA" OR “ncRNA" OR "RNAI"
OR “dsRNA" OR “protein** OR “chromosome** OR "gene* circuit** OR “gene* network*" OR "*nucleotide*"
OR "nucleic acid*" OR "DNA" OR “genome” OR “promoter** OR “terminator*" OR “bio*brick*" OR
"Bioprospecting” OR “broad-hostrange plasmids” OR "Cell-free system*" OR "Codon optimization” OR
"CRISPR*" OR "*Cas9" OR "Directed evolution"OR "DNA assembly" OR "DNA data storage” OR “biomolecular|
. . engineering” OR “Antibody engineering” OR “engineering biclog** OR “metabolic engineering” OR
BREX - F—DJ—R "microbiome engineering” OR "protein engineering” OR "Receptor engineering” OR "RNA engineering” OR
) "Genome engineering" OR "protein engineering” OR "gene drive" OR “chromosome" OR "mammalian gene*"
OR "mammalian*cell*" OR "mammalian-cell*" OR "organelle*" OR "yeast") Near/10 (synthe* OR Biosynthe*
OR cloning))
2 TS=(("Modelling” OR "machine learning") NEAR/10 ("bio*" OR "DNA" OR "RNA" OR "metabolic" OR
"genome” OR “chromosome” OR "RNA" OR “protein“))
3 TS=("artificial cell*" OR "synthe* cell*" OR "xenovirology" OR "xenobiclogy” OR "synthetic gene*" OR
"synthetic biolog*" OR "synbio*" OR "biosynthetic gene** OR "biosynthe* cell*")
4 TS=((("gen*" AND "edit*") AND ("synthe*" OR "Biosynthe*" OR cloning)))
5 SO=("ACS SYNTHETIC BIOLOGY" OR "SYNTHETIC BIOLOGY" OR "SYNTHETIC AND SYSTEMS
BIOTECHNOLOGY" OR "ARTIFICIAL CELLS NANOMEDICINE AND BIOTECHNOLOGY" OR "Biofabrication” OR
"Bio-Design and Manufacturing’)

6 PY = (2010-2020) AND (DT= (Article) OR DT=(Proceedings Paper))
iSE X5ta (#1_OR #2 OR #3 OR #4 OR 5) AND #6
RSE TS 15 75 3862 1 7751442 ¢
BEBER (J(X
14 75 6929 57 7603
HIBRE) a fr g fr
_ F—ZARNSUT 4157(2.8%) F—ZARSUF 206( 0.4%)
SISRERCH
i;i:%b'% AR 7545( 5.1%) AR 274(0.5%)
(SIS S 10632( 7.2%) Az 2760( 4.8%)
;TQ - FAUA 43374(29.5%) FAUS 14968(26.0%)
° ] 30632(20.8%) [ 31500(54.7%)

BROER, FEDANE L m e i B oER 2 22N 31, K328 T, B, @i
FEHOFERRBE OFTTEE, FFEFIEEEETRELZ b L ICEESHEL TV,

MLHEICOWT, A=A MTYTEAL Y FET A A - E - HRIENERIER Wb OO0, TfEL T
VAL Y MIFEFRL TV D, [2018 55 2020 FE DR M ] L LU o BRI IR, Z
N2 30-32% THEMIZA T A ST, @%iﬂﬁ&wﬁf@é 7o, RERORCEEE LTIX
TA)HRCTHEE ) HRIZFA VIRV T4 FRIAET 4/bi4$uxo&wf6%ﬁ
F—A N T TIFEE, ARAS IR 12 FH O LESE ﬁﬁt&oto

—H. BB OWTIE, A=A N TV T EA VU FIE, SEEIEL TERMIZY RV, $/20 £ —A
k) TIEE IS VLB CIIMBEICH L TRELSBERE L o TV L ODBURTH 5, F 72,
HE OB IEIIME & L TR <L I B & RIS NS 7 7 1Y — BT R 7
O LB TDH %,
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1000 | 2010-2020)
il 3 d
A-ARSUT 206' 16%
2000 — !
17k 2?4! 24%
1000
B% 2?60: 21%
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PAUN |
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 s A
Wi BE B BE BB BB BB B B B BE | TH 3ﬁm% 39%

3.2

3.2.1

—F-ARSUT

—{Uf —RHF

TAUY) e chi[E]

E3-2 5 »EORFREFEFHFHMOFERERESUCERLER

s HMTC K DT O—) VSIS - BRitisRigDEE

FEINA A5/ 0I—50%

HSA 7 ) 0D — B ORLOREER S Ny 7 EF I L o CRLE & 3R L. Sheke
B RIS~ Y Uo7 L, KBRS LT, K32 IRT LB, B L - 55 -
PR BICHESNT [ 27 4 %5 1 2 A RELI e ) THRRE I[ & > 732 LT T84 Gt v 4 — |
[HR Y b7 — 2 | [EETREMN ) DRETRE] ©9 OB -HRXs (2ot 25 10kEL,
B EEDSWC 74 o[BI (79 A% —) ] ZFE L7z,

® L ¥y 7 €5 (LDA : Latent Dirichlet Allocation) IFEEREF N O—FT, PO [HEOMBTLME] 2HEL. B
HEESH T B2 XEE P2 D& LCEHIIT 2 BARSFHLMOIERYFETH 5,

BEREFERLE, SRTEOTF— I HTNE ) BEKTOTF— 7 2T 2 HBETH D, PIARIKETFT— 52 2RTLETHT
LT, FHRERERLTILNTE S,
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& 3-2 9ODHR - HMRDEZEND 74 OERIEE

% - Bl BRI (552 5—)
AV TFRFADR RS, ETTIL. FRENTR. ESRE - S
BA M. BV RS, SORR SUE. MRS AN, W,
i DEESEEE, MRNA LS. BEWER, BN (OE, 425—T 10,
AR
R HIV. HCV. FV I8 A)VA, AV TIVIHFIEEDT AR, DA )V RAER,
o EIE. BRI
s SRR, ISR  ESE. ARSI
BE S O, HES ) OERR. RS> (OEAR. #XI0—T.
5y OBET BEAEUHY REAM. KAL VIS, BRBIAET. Uy —Leam.
BARTF R GBS, ARNTFR, D5FY
A AT — DNA it - #55. DNA XFIAL - BEAFIAL. BB« U8, + /KT
N EEEE. CAMRE HE. AR HEE, BEREEREL. TINUEAR,
faixy b= SRR AREET

BLFRREGE. BBYRE. TS5AZIR - RXI5— PITIIN— 9FX—H—.
X5 /) —)VELER. BYREEEnT. BREEETT

T L& - BoFoE T2A4VN—. BEEAE. 2effAE. CRISPR-Cas

BHE - SEECERLE,. k- RIEFE, MEDSHRE - Rigst. = O
U 7#BE. DNAEE - 1218, DNAEBR., HTER, E-TFHEER - €64,
tRNA &EER. RARRBHY. EE&WEm- A%, 70-TJUI\1F4 71 I X,
AERREL. PUE. ETE

EC T HEERRT

xaic!

331, HF 2010 425 2020 4F F CTOFSCEROEERFNEILEZ R LIz~v vy TL b, Kb HDE
DO LD LIERTH ) AU ICEDS TRV Ty 728 — (B 25E L7z, ~ v 7 TId.

WMLT— Y OBEEOERE— by ML TB ) HEEEOE (F—IPERLTWD) HD5HHR,
i, k. H R (F—v%Ll) £k,

2010 4E 20 5 2013 4F F TIAMRIA VB ISR/ LCB 0 . 5810 (M - BBt TR -
trel [REG 5 o x 7 B [RERE MRS L] RIS THEEM - BEMH]) [tRNA SRS 5058 T
ERED A S NIz, 2014 4E20 5 2017 AFOHIRI Tl #r7z12 [FHMEE T V] [fE 5 - B ] [CRISPR-Cas]
Vo MBI TGRS A LI, [4 2 74X T A7 A K HRO6NNCT ) AfREDT L — 7 A ) —
Fedft & 72 o 72 CRISPR-Cas ~“OBLAYK E L HE o 72 TH - 720 2018 4E20 5 2020 SEO MM TlE, #r7-

COIHAEE ] T R G BGRIE T MRS T VRS A SN, [ E ] CE+ I A7—%
ZAGH L7 8 - FUlE 70, [ ZRREHAE A BGRE T ] TR LA H 2 R EED R L v o
7oA B B L 72 R SCsA H Tz,
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1ITARFAIA :
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¥/ Lk B E TR : YLk BETEE
2018-2020

[ 572377
iy |

Kilxvr2-2

7 LRk BEFHR

3-3 EMERR - i~ v T ORERIIZESL

FOSCITEMORSRYIZLE X0 FEAICIBIR T 5 720, FigE - Bl X500 2010 4R 5 2020 47 F TOHEL
SEITIEE (2010 4R 5 2020 4F F TICAR S NG SCHE IR 3 4. 2018 4R LA 2020 4F F TICAB S
TSRO E Ao DI, TR EIESR) 2034 1R T . BFgE - Hlf X TRt R b £ X
[REL] TH Y KT [EETHREERIT] [5 2 87 BT%] % v, iR b5 - Hiffi~vy 7 ETosr
LY HBRECKGTTH) . NEDPRZ LA LT —IVELEENTWD LRSS,

=7 EERENR D KRECKGE [BMFEE] K5I Z2onbd (4274374272 THY, Kkw
T [CRISPR-Cas] DA Z# T S, EFALPHERESND [R#A Y V=21 [7 7 Atk - EI5T
WE] B\, (1743747 A] e KoM TERLFIREZEZRIAOL VW OO, |k
BOF L W XIS BT RS B R . ERIEEE W 3 K E, Wb s s
b oD, SHREEAEINT 2 TR S %o

H5E - B X 53 i 2d MR LE (2018 FE AR EIS)
O 10000 20000 30000 40000 0% 50% 100%

AYIAITAIA I 11744 I 0%

AR I 35410 I 1%

BRERE . 7645 I 259

#HRa BYE I 7112 I 229

U0 I 20340 I 20%

A AEI Y- N 5162 I 33%

KBIRY D2 I 10140 I 359

W= FHEEEREMT I 0204 I 1%

TILRE - METFHE B 4934 I 34%
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3.2.2 GHEMFEDH

HIEiOT7— & BT B 2. SREW AL VL L 2% — 7 — F 2 &0 CORERIIE L2 5 L 720
4 3-5 121, 2010 445 2013 4F £ T, 2014 445 2017 4F £ T, 2018 4FA 5 2020 4F £ TIZABH S N7 B
A L 2% — T — R GOm0 2R Lz,

2010-2013 2014-2017
S0

——

P St Y- JAAEY—-

it R S e i
R e s sl G P Sl .5 Y, ™, b WX
o ony e

,1.

7 LRk BEFHR 7 LR S TR
2018-2020

CECE —— 5

3-5 GHEYMZEICEELF—T— RERFDOMNITOERIIZEL

2010 4EA 5 2013 4F F TOHIMIC BT, FsChsh < (R L T\ 2 50080d [HEMIe s » /37 A [
ATE ] THY . ZOMOEBIITFIESITHMA L TV b, 2014 FEH 5 2017 4E F TOMRM T, HHzi
[ A BOREHS - HAE] [RI TR - A ] TRESRIG s k] 2l L7z TR v 7 —2 1 X4, [DNA
Moy - BEEE] A& L7z [N v —] Ko, [CRISPR-Cas] X [fE5 M - WLEL] FEI Chfiv
FREDIH 5% 0 2018420 5 2020 - F TOHIM b 5 EFE ARG L THB 1) RIS 5 > 87 BER M E
AR - WA TR - A EEE ] [CRISPR-Cas] [DNA #iit - #5E| HI CRWERD A DL, L%H
B2 B U 72 SR S B O WL - By sk quxé%ﬁi‘ﬁ Z %o

3612, AHAEMFHEEX—T — FE2EOR R E S CICHEELEEZ RS (720, @R 20
1¢L1L®%>®L:KE6) DNA 7—#% A k L — ¥, CRISPR-Cas. yﬁfr/ VN TR t‘é;ﬁzi%%ﬁa‘@#—v—
Faa—iomTETER2EE 2 2 EWINMERICH ) . T =D e nEF —T — FIZ4H%
BINAHIfE S N5,
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EREEEE(2010-2020F 2 B84

BREDFEEF-7-F ¥-I-FEFT-IHR 493, 2018-2020FE LRI HEIS)
0 1000 2000 3000 0% 50% 100%

Broad-hostrange plasmid 123 —35%

Genome miniaturization == 194 — 38%

DMNA sequencing — 774 — 5%

Codon optimization m— 457 E— 3(%

DMNA data storage " 61 —— 5%

CRISPR-Cas ——— D035 —— (50

Multiplexed genome editing v 43 — (3%

High-throughputscreening & automation  * 56 — 20%

Synthetic chromosomes — 759 m— 1%

DMNA assembly — 397 — 36%

Gene drives = 147 — 47 %%

Bioprospecting " 52 — 6%

Cell-free systems m— 359 — 37

Xenobiology _— 331 — 33%

Genetic logic circuits 120 — 35%

Directed evolution m— 428 40%

Synthetic organelle " 74 43%

3-6 BREVZICERELfcF—D— REFDOMX DOHS KUERLLER

3.3 HEFANICKDITO—/NIVIFHRE - HilitREOREE
3.3.1 RN\ T0/O0I—5%

O AR IR RIS L D . BN 72 0 Y =5 BFI2B1 5 2010 4EA 5 2020 4E F TORFZE - $
Wi & LR ORERINZAL 2 X 37 IR T,

2010 4E20 5 2013 4F F TOMIMIZ BV TIRIE WG EIHF D0 L CW 525, [7 7 Ak - Bl TZ]
KM BRI AS N T72. [ T4~ — ] THEBHE] Lol [7) A%k dfn T
BAHAN 7203 T 2% <L [PUR] Lo 728N F 7 7 7 u U — 12 X B EEYMBERFOER S A b7,

2014 4EA 5 2017 4 £ TOHIM T, 7/ M - BIE ] Koo&RolZr., [#ty b7 —7 ]
[CRISPR-Cas] [AMHH - Aiwpy ] MB35 MBI CH 7z 2 E£MAA S5, [CRISPR-Cas] [ KIFH -
WiE T [Tl 7 AMRERITICE T 2 5 05% < ANz, 2018 4E 20 5 2020 4E F COMIMIE.[ 4 >~ 7 #
<74 7 A A RE, EREOSMIE 2014 F0 5 2017 AEOWI & R R METICH ) . BEE LTRER
ERIIAR SN Do 720
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& /L% BETRR

BT HAEMRT ¢

3-7 HETAR - Bl v T OREERIZESL

FRHEMROIERYIZALZ £ ) FEMICIEIR S 2 720, W58 - Bt Xm0 8 L i ez B 3-8 127R T,
WH9E - B IX o TR IR D 2 W IX 3 [BIE TR THD. RWT [0 BTE 7/
Lt - BIATUE] DB WTNLIIGE - i~ v 7T ECTOGMEB N BIREVKGTTHY) . NEVL
BVRE DI A T —IDVELEENTELEEZEZ LN,

—H VEELREIR O REVR GG CFERI (17 3<T7 427 2] THH RWT [HlfEREE | [HEEE
BREV [T 43T 47 A] 2L 2 HEMET [BWFAE] PDEFETH Y, BELLEIEHN—FT
BRI F AN AN—T 9 b HEMLR Y AT LA ANA A 0T — DR L B[4 Y T ~<T 4 7 A
OFEREMIZFE 2L VOO SHERIDTITMET 5 X5 L E 2 Hid— 5 Tl FZBEE IRt
(. THERE RS A2ATRL - B ] Beflr 2> [TmiRNA & B8] BIEEI & v o 72 HE & BE O & B8 - 5t 25% < |
FMet vy SIS L S EE T LT SRR AURIER S AL, ST EREAUR ICEE R X Gk
FE2bNb,
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H5e - i S i MR 2018 E A HEIS)
0 5000 10000 15000 0% 50% 100%

AVITAITATA Il 1540 | E3F3

R I 588 e

REAE Il 1761 I 7%

#HRaRYE I 3093 I 279%

FuNoEITE I 7527 I 0%

NAAtE Y- . 2901 I 25

e Bl ) I 6622 I 33%

= FHEEERRMT I 12148 I 1%

TILERE M ETFHE I 6965 I 34%

E 3-8 HBR - HiMRD OIS S UCERHE

3.3.2 GHEMFEDH

BB O STAMT & AR RN T, SN+ 727/ ay =580 5 b, SBEYS I L 225 (F—
T—=F&x & A Mld b WIFERICETIFFICBRE) B4 50 L7 R %2 K39 12R T,

BB EFCBE L7z — T — R ECIEE B TR ] X5 & 2 B4 (81 F & v 4 —
(A Y b —2 ] 7 L% - BIETHZE (CRISPR-Cas) | 12£ 45 LTV A5, mXO%a LB
DAY 743747 A8 237 B XG0 Mm3saEAR LN v SRAEDFICHEEL 2% —7 —
FaatUEire LT, TSR] THRER Y by —2 ] ROTIRRB TSRS 8 BT L
PRERE % L [N k2 v — | X5 Tid DNA FLHIRIE & v o 72, DNA MBI & 16 L 72588035 v
SR EFETH %,

2010 4E70 5 2013 4E 2BV TId, FEFFhvnm < £ L T 2 3L [DNA Bl - f25] TH D). Zoftho
SEIFAZI3TE &0 A LT, 2014 4E700 5 2017 4E F TOMIRI TIE #7212 TCRISPR-Cas | [R5 B - A %54 |
THEDNA SN, 2018 4EH 5 2020 4 F TOWM LA TH 5o
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2010-2013 2014-2017

AT

[7a377 i [7a377
T

ERE = { ERE T
HYINIHIS = fMFRI-5 HYINIHIS = fMFRI-5

o J Lk BETER o) LRk BEFEE
WETFRERT BEF RN -

—
i

ERE o

FUNIHISE K | HKl+ur7-7

LR BETRE
BT EEEMT

3-9 GREYMZEICEELF—T— RERDEETI T OERIZEL

310 1284 OEBEWFEEY — 7 — F2 G0 5 CICERIEEZ R, B3P Rl
53 DNA ¥—4% A L — 3 CRISPR-Cas % &E/ J A7 CEHBTICBW TS LR F—7 —
RASEEMMEITZ S 1) o FEF0 5 A TH AREWSIEE L 720158 - Hili2HEmL C w2 EPHEES NS,

B % (2010-20204E 2 B3I

BREPPEREF-7-F K 49 3. 2018-2020FE LR EEIE)
0 500 1000 0% 50% 100%

Broad-hostrange plasmid 5 — 0%

Genome miniaturization 12 - 5%

DMNA sequencing m— 175 — 8%

Codon optimization E— 304 — 1%

DMNA data storage = 30 —— 7%

CRISPR-Cas —— 735 —— 50

Multiplexed genome editing 4 — 5%

High-throughputscreening & automation 17 — 4%

Synthetic chromosomes - 57 — 5%

DMNA assembly ] — 52 %

Gene drives = 31 — 39%

Bioprospecting 0 s

Cell-free systems = 31 — 29%

Xenobiology " 14 — 6%

Genetic logic circuits 0

Directed evolution - 51 46%

Synthetic organelle 16 33%
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3.4 FWNIDICKDZEDIZR - HKilTsEZHDEE

AEICTIE, MBI BT 2 K E OB - BB PR R, %6 CICEfL &%ﬁﬁn’ffkﬁa LIRS %
72w, 2010 4605 2020 45 F TORERIFRORICHR HIAHE) 7% & 0N BT 2 45 L 72,

3.41 #—AbF3ZU7

(1) WX SHEE SN DHEXHBAFRZR - Bl

311 DM OEATA T, BB Bl 70— NV ERORm RIS T 24— AT T
SR O E S N BT R 2 b S 7Oy b L7z T — OV B R S Y =
TR Y L AR IS T DR ML EE ORI DE & IR 2 L SR ITEI E ORI &

BOE L 720 AR BT & AR R TED) BE O BT C— 2 PLE OFF & 7 2 (5l s & B LA 7E - Heftr o0 & Ly
HER - RER O A — A b 7)) 7RO LIZ BT 2 PEL Lo ) 7 (R XA 128 £ 5l
Woedhore, Bz

[REL T8 287 BT ] KX OBl s, TH Ay b7 —2 | TEEFREET ] XoofE s
JSBE AR DA B SIS B AL T - Ay B LRI S M Tze T/ EBUE R — T — NICRHML L 2R s g (F
AE) TIE (INAZANV—=Ty 27 ) —=2 7 L ABL] [BIZF I 4 7] OFEHHICE . #EFE
RBIOZOAZ ) ==V JIZHE L 72T =< OEEREDOTH L, — T, HEHLETIX F/“4’7]‘7°UZ
Ry 74 7 ) HRAEELE] oFIEcmE < TR Y b7 —2 ) X9~ 0 3R sg i .2
HIEBEETHE, T/ AMREI L DB LA OAE T > T DR URIE S 7z,

A HIER S EDELEICFILL EERIAE
EZERREOGH 17 x EELLES T (EREROFRAICEENSERIHRE)

@ ER#EE --- 2EFEHE

BRI

70.0% HYIAX7 192
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y 0% | [ ’ S5 s00n
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.U% % 4 | |
E% IS . BYIUBTE  EASVIOE | 33%  337%
Efﬁ 40.0% - .t 5B T% BERATFRGAE | 100 361%
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3-11  {ERIFEEHAIDRZ DL (1BHE) & &LUEELLRD SHEESNDIATHBURZ - Hify

WA—APTITBIUA ¥ FE DI RSP R e b, B 2HM R 8 T 2 O Wi E L CARB 05T
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(1) FWMXERICED L EBHFRR - ZKilTZ2RET 2 TEHEA

BALEE - F I BV TR DL Wt — A 7)) 7 OB Z £ 33 1287, EEEEORTH, 2L
RV KRF, 74—V XF7 2 FRFE WA —A ) 7T RFEB LU CSIRO IZ2oWTE, GHRAEMFESEO
LB ERICE L 018 ELDEOHEEIA I A Y - VAKELFEH S NS, A
VRV RFETIE (A T74<T4 7 A K3 [ bary B 7#ee] #Tmrg . 74— X7
Y RRFTEAEEE] Ko [RE s v 37 B ISR IERDI S Ve BB RIS Vb D0,
R Tz~ v 3= 1) K% COE (2020 4£~) Tk, 71 » ZEAMO TEMHIEN I 72 A B 5

X274 VIBEOBERIERE D GIE, 74 RO IEEEE/N— b F— & 9 % JE Saccharomyces & DR
(NSY) OFREfNT 72 2 W HED TBY) . SHROEEEH S b,

x3-3 HMENAFTY/OY— - GEREMZDHICH1T D LLIOTEHEES

s ARAES (AREYRE—T | 2018 ELESHES (ALY
— RTOH) Bk RTOHE)
SURIL A 132 (26) 49% (50%)
HA4—V XS5V RKE 112 (44) 41% (45%)
EFUaAS 89 (11) 36% (45%)
Bt —2A NS U7 88 (22) 42% (41%)
3Rk 87 (14) 36% (50%)
CSIRO 83 (34) 37% (50%)
— 1YY T LTk 55 (13) 49% (54%)
F—2 NS UFETAS 41 (11) 39% (45%)

F34Z, RN AT 7 0T =GR TORIEBLL A — A T ) 7 EERBEOFENZEE &7 2
g1 - - HAFERBE OB EH COLZFRLHELER L7250 THS, HARIIM 2 FE & LT
HERCEEDPMECIRIICH B 12, CSIRO (F— A b5 ) 7RI 4 — A FF Y
TENKFIIOWTIE, FEE OLFERLDHFICEL EHTRELTH S,

& 3-4 F—RAMSUT7EEHBEOBHLZINR

e SR (20184 | EARAREDHEERS (2010-2020 )

LIRS D) B 754U e
XLRIL A 132 (49%) 5% 36% 8%
HA—VXSY RKE 112 (41%) 4% 26% 13%
EFUaAS 89 (36%) 8% 19% 13%
Bt —2 NS U 7AE 88 (42%) 2% 16% 11%
3Rz (36%) 2% 25% 8%
CSIRO 3 (37%) 2% 6% 16%
1YY T—)LAKE 5 (49%) 2% 27% 9%
F—2 NS U PETTAS (39%) 7% 20% 20%
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(1) XD SHEE SN DHEXHBAERZR - Bl

F—A N F )T L EkR MRS RTBEE T & AR RTE T EE O RUT T—E LLE DRl & 72 2 A8 I s & BRI SE -
Bt ¥y & & 2, Hiewh - BEOMEDL A ¥ FEEORIIZB T 5 PIEL Eo ) 7 (BA R I2&Eh
LA 2 Pk L, BRICEER L 720 [N T2 o — ] RogpoEplssom, [Mbaank - Mgl s
o EIMERIIEGE - Bl B EE R Sz,

T7z. AEAEYFF— T — NICRL L @b e () <k I A 7axxy s v 7] [afky
] OFEDE—F, HERFETIE [DNAT—F A ML= ] [SEF ) AfRE] [EGak] o
FIEHHFITE <L BIEF LIS X 5 DNAEICBILE S > T B W REMEAVRIZ S 7z,

A HIER S EDELEICFILL EERIAE

EEMEEHEOERYIT < ERLLES T (ERAEOFREAICESThERIHEE)
® RS --- 2HTHE
100.0% : {YTANTATR st |
| SYIVUBRTS 9972 | 60% 375%
w i S AR Y- ERIAVTE | 114% 3879
S so0% o, ! [AA Y- ) | 164%_ 356%
18 = | RIZINO-)  mEEEmEL | 53%  378%
3 o | (BEFRERNT 2 HYREEET 2 | 61% 376%
Xy EZ 600% °, 4 zofe RNAZFBE | 65%  368%
i) 7 iz Z0fe LAmARm-HE | 178%  400%
E %?’3 5'.. 1 % zofe T0-FUIMATAOR | 84% 445%
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71 s ot R el Sl T i Bl
E {'J' :0 :.| . .- L] s -
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L I .
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JO-IERXITHTRHHVIT
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E3-12 {ERIFEERID. WXOHE (HMHE) &LUELLERD SHEESNDHEFHBAIERZ - £ift

(2) WXBERICE DL BLRR - HNiZRET S EEHEA

BEALRTZE - B IS BV TRl DS 1~ FOMB % % 35 107§, BHE@EEmRZa4 (CSIR). A
v FEEMREREES (ICAR). XM 472 /uy—JF (DBT) 4 ¥ FLEbKS: (IITs) A5, HE/NA
T 0V =B LUEREVETHEOOTNIIBW T O EMVOBE L 2> Twb, SO, Bk
B 2010 4F 20 5 2020 4F 12 AF S N7z@m LTI, AW TwXE AL TWwWas oo, R [#EIET
MIBAER - EAK] B CHEBET L . F72. 2018 A5 2020 SEICABI S NFCICRET 5L, AV F
THRFZTIEDNA 7= ¥ A P L —UWIRO—ET, RET— ¥ 2L WIREM TR T AW 7 VT
DALRFERE (AT 3~T7 427 A R0 [HMEE] HERCRrg . B¥EEMEZER TR
Y EEERF & F W 72 SR BT e R (R Bt (7| SIS & CRs U S L S B s, £ 3512
HIF DI, GRAEWF ORI Tt BHEA / RX—=2a Y587 77 3 — (AcSIR) T 10 fF
(70%). DNA 74 > H—=TV 54 7 - ZWitr v — (CDFD) T8 (13%) B L Odr gLl v it
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x3-5 HENAFTU/OV— - GEREVZSHICHS1T DM ELIOTZHEES

. AR (AREMEE—T | 2018 FLISHHES (AREY
— RTOHH) kD — RTOEE)
RsERfrEEs (CSIR) 264 (52) 31% (37%)
A KERTIREER (CAR) 137 (25) 41% (40%)
£V RTRAE (ITs) 110 (25) 45% (36%)
NAFF2/09—F (DBT) 110( 1) 32% (45%)
ETTRIAS (NIT) 62 (-) 50% (-)
JFSY - £V Ro—%k% (BHU) 58 () 47% ()
Rl (DST) 54 () 28% (-)
I;%/i/(ég;')/\/rz“rﬁ/my—t 490 o495 (33%
£ RESHZR - )W A0—)b (ISC) 44(11) 23% (45%)

361, NS F T2 0y =GB TCOmIENES A v FEERBE O ENZEE &7 2 - -
HARF IR ORI 7e B CORERTESEHKI L 25D TH b, 1~ N, iR+ —2A 59 71
AR TEBLZE GO NMER DI TH ) . 2 TH BARIGPE & FZ%E L NV THhEFHE IR IRT
ZHh b,

K36 AV FEEHEOBALZNNR

. SR (2018 | EPKREDIEESS (2010-2020 %)

ELBEDHMEIE) A% 7 XU e
RSEEHRESS (CSIR) 264 (31%) 1% 6% 3%
£V REEZHIRESES (CAR) 137 (41%) 1% 3% 0%
S« RTRAS (M) 110 (45%) 3% 8% 1%
J\A 454 /09— (DBT) 110 (32%) 2% 7% 0%
ETRASE (NIT) 62 (50%) 0% 6% 2%
NFSY - £ Re—Kk% (BHU) 58 (47%) 0% 5% 0%
RISiiFT (DST) 54 (28%) 2% 6% 2%
B%‘Zlfééé:;? N P =D A 49 (04% 4% 4% -
A ¥ RRIEHA%RAT , )\ A0—)L (ISC) 44 (23%) 0% 14% 2%

BA Y FIARS AT A ¥ FEINREEOI TR ESHERM. 1 > FIRKYD 5 7 TR A ¥ FIRREAR VR A A%,
23 DREFEDKERo

ENLTRRSE (NIT) & 4 ¥ FBUFORE B HHAE T 2 P ILBHFHTA O 58 1 B 7e it

4y FIARSE WUT) i A ¥ FENEEEOI T RARSHERM. 1 ¥ FTHRED S 7T MRRA ¥ FTRRSEAR VA H4%,
23 DRFDHFro

FTENL AR (NIT) & 4 ¥ FBUFOHEBHHA T 2 BB BT A O A ST HATRSE it
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3.4.3 FXEH S RICEEDEBAIKERIEE

INE T, KEOGH TERRSUER & FFIERE N L72A, A —A TV T &4 ¥ FORFHBIZIEE
WZBRERTH 1) . FFRF OB TEEL 2 WESE - B % 57l - M & AR T 2 P WEETH L 2 b, [
SCHE] B D5 S BRI R 2 D IR 3T ICT -~ BB,

F—ANF)TEAL YN HRZILET S L, [CRISPR-Cas] [N 7 1) —2 27 4] [HRIAEEE:] 7
EINETEMNZT—<0BH )., BT 52 LX) HIEELSOONLTRRESH L, £72. HAL
F—=ArFVT7TH LA Y FCERNR T~ D256, 2EMTHE T2 LICL ) HEICEMEEL R
DONLUFEED DD —FH Ty A=A MY TEHR, H5HVIEA ¥ F & HROR I TEM 2555 % fise
L&) @R AHET 2561 BRICEMED W [ FUidEil] [DNATF—4 A ML= [V—
YRIAT][INAFTuARy T4 7] TEMMOSH L AT T LA v Nem@d s 77
O—F4F2 5Nk, SEDEN 2 MEEE. SREYFEREET — < 2108 - BT 25, 17 2 M
AT2IZCTEERS Ty Mehd,

%37 AXHHD 5B SENBESREYEEET—

SZEOEAM
F—~ (OIFHEXRBERS S - FANENTG TRAL. OlFWLYVIFNH TEAL
A—ARSUT AR B FAUR FE
LNEEHTSAI N O O O
7/ LML O O
JbrEsdEil O O
DNA7t&>JU O O O O
CRISPR-Cas O O O O @)
EL= N S O O O O
ED BN O O O O
IV RSAT O O O
TILTU—VRT A O O O O O
FEaHE LA O O O @) O
BEAIVHRS O O O O
INAZIW—Ty hROU—ZV T B8t ©) O O
DNA F—% X~ —Y O O O
INAATOARG T 42T O O O O
v/ \q470I— O O

BT [EM] L. BMICHIEDPZ VIO, OMN5 L2230 TH Y, #%E (First/Last author &) DEAN T4
F—UEZEL TRV, OBV T—<id, mXBE—HESEEMHBELL R otcT—< LR b,
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4 D

BA Y F T 2 i, NS F T 7 0 Y = SIIIIRESEIMKR L L TE RSP EETH
5—HT, RUIMLMRERBEKEPLELRSETH Y. B2 SMEMEICIN) MO LERH L, €D L)
BREEO RN, T AN, FIOEETEIRERA — A M) 7G4 FEE S8 % 45D, Br#oNA 5
70y =GB THERRCEBIEDS RN S 7 7 V74 Y ZIZOWTETIZIY A TYS Z & AR
BIZBWTHLRNE RS2,

SHHAELLZVWTNOEIZBWTE, GRAEMFMREL 0N A AT 7 /a0y —ETIFy b7+ —24
R TAY —EREOPPHEE TH ) IFICPENCB VT, bl R, BE VL -5 —_XM )7 (B
BHAEX) ~NOEFHEPEETH L, A=A MTNTRA Y FLRAY— Ty THIRICELZ BV
WL L FEE L 72ik iz I CPFZERRBIRe 2 & — + 7 v FICBI L CEIP - EBEE % 50 1 IR 2 & v o
7RSS TH B

HAL, "M T T2/ 3=\ 4300 Evszfnd &, FET TORRERILL T b,
— T T AN AR EAE BRI GBI I TR 2 R L 7o E S S A R3S ) & S
B72010F, EIRE R B L OEEE & OB IJEIEAATT R TH 0 FRICHADEA LT 5575 TOWFFER
W O ANME R E GO EZ D TWRETH L, LI TISFz—vDL DY
I AZMRT HBES S EMHINLRE [EELFIE] 2BV, IEORRZ EEOBSICO%IT
T ERRAERT OB &L WO HREEDOT L bkl B 2B e BN TI R SR\,

BARB W 213, BHARIZEML S » 87 BRI EO—MOZEW L2 B ELTH L 00, i
KFEDIMCBV 2R T T v 7 4 — A0HL72 63, EXERHAOFFHOROSNTVL, 7O —N)UE
MEHETH), NLAHAY LML, WA 43D T v —, 3FURT 4 7ARDNA A ML =T EwvoT:
BRI OB R Z L 25N 5 LB HEMERD A Y — FEROAGEFIZBWTIE, HALWE ST v b
T A —LEEEWNICHLTA L E LI, BIBEBHICOWTIE, #MHEIWEY 1~ - 71~ (levelplaying) & 7
BBIZBWTHEND by 7LV ORFFEREE & O THRFEIZE 2 G 5 2 & 2R L 72w,

>

MR A RIS - Adyy AT AR A ] FEBRESFT] 2011 4 Vol29-No7. TINER. EHHREC (W4
TwFE, AWM LESMEOHHAEZ L) — T L =2 ANV —dd -0l | | EERES 2017
Vol.35, No.13

C[Dr.dtTFOXu R SlhH 5> AT AN A1V — | 20154 JLBFZEH (A0 - #$E) . F 14t
C[EBAEwF—RO X EBREFHIM 2021 F SNILE (HE)
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5 APPENDIX

5.1 FLEHEYFEEF—T— RHE KU REHH

KFEER 2 BE ST 737 - KEERE

FeBMHLERALICEEDZ, KF—T— FIE, WX -

et > ¥ —IZBW T FICERAEY FICEE L - Ead— 7 —

FRFREROEBEFH L LT b,

KA1 ELEREYFREFT—T— RSB KUHEREH

D8 BREYFEEF—T—R W=
—TEDHAEPEEZE I DIZE(LINIcAR DNA /(=Y (B&).
INAFTUw o PAIUDDEREDFEE L - T4 b#E (Prof. Tom Knight,
(BioBrick) Ginkgo Bioworks #t) H4EIE. IGEM D T 71 MIFZ/I\—Y DA
YOTPMBHEINTWVD,
FEEE TS 2= R T2RAZRIE. HENETDRIKDNA, LEEFH ISR RE. &
(Broad-host ra; & plasmid) TCFOKEGREICERRRIZRICT LT THEL, 2O 77UV
P N5 —HBHTEL TN,
X - | =2=T L RIS B L COUBRNRDR ML L,
w—JL | (Minimal genome)
AT EYOMEAN SR - M UIcn T, ATERSINcH FZHREHIL
(Synthetic cell) TCBARFRICEFREULVIFRICFERETRZES U ic ATl Z &,
. REFHELT, Za—F—IKZDITT - £3—72 (Jef Boeke)
grﬁammmmmmm) HIFSH 2018 FICWE LIRS/ LARTOV T b (Sc2.0)
y 28135 SCRaMbLE ¥ 27 L &R B E DR EAERR DR,
BEAIARS #%. =3IV RUYP. JVIREEOHIINGE (FILAXRD) ZA
(Synthetic organelle) THCER LIcBD, MAEEENDINANERGEND,
. _ . 3D JU A —#ifiEER L. YV E, MBI EE - HasTE
3D- /X Uz v
@D&;?§$)74 7 ComsREmL. BRI  EERET I, EFEET
printing B E E TER
. e
A7 TITTEIL ap g T YT oA
(Biofabrication)
INAFTAARTG T4 2T EYERREDERC. EPEBROEND SEER - (E2FEm - BH
(Bioprospecting) FEICHHATCESERBGERZENT JOE,

. NN BEEBEFHEFEDEGTEEATDHIET. AREEIHVI V(OB R
WE - | JRVEEL R - _ . - e —
A Y SETELIRGTELEZQLDICHIC. BAT HELTFAIZEYIC
= (Codon optimization)
$§mﬁ DQDTa_Z) _ t )

1 IADE SN
(Cell-free systems)

wILTU— (i) YVIOBERY AT LIFERA Y VINOEZ
BT DICHDIREESAM. RIFE P ILFHIF, & MEEREE
ORI EZN—AE U RNABED Y V)W OBERZIT D,

CRISPR-Cas

2020 £/ —N)NEZEREDEY DT /) L7Z NBRNICHET DT/
LRERAMD—D, PAM EETIDFRMEPNT & —H A XL EDRIRE
T. Cas9 &FEBD XTI U7 —TEDOREEIMEATULD, UC/\—2
L—DITZT7— - F0RFHEE (Prof. Jennifer Doudna) [&.
INBID Cas 0z Y/ AMREICED BT,

JST 7I7 - KE##EAMAEYY— —— APRC-FY2021-RR-05

89




BRAE | A—ANSUTHEAVRICSFDHBEIMT SMENSIDERERE

%8 aREYFEEF—J— R~ =
DNA T D #f UV —7AE DNA SRRV —A8E DNA ZREADE. TFF
(DNA origami) RO F /#EEZRID HIT DFRet - (FRFED 1 Do
FBatHE LA 2018 D/ —N)UMEZEDREBEFET. BAFTROEL - AAZRM
(Directed evolution) L. VIO &E - DNATSEDRREZE PCR TE{EET B4 F %
5 IuEAE BEEEMEIS ICNBELDRIBDYT /) LDH7ERT T ET. BIGTIRIE
s DIE[E_EW®/)\A Z)—T v BRIV I DEMEEEZRSF
(Genome miniaturization) £
X o
HIERNICEREEDK D [CELHELEALLOREZEFATIHT. 2007
F. UCSF (HB®D) DITURKNT7—- R4 M#HE (Prof.
Christopher Voigt) &O—L >R - )\—2 U —EIIHAKRAD T S
NN In - P—F 8L (Dr. Adam Arkin) 0D J)L—THKEE T AND
BCHIERIEDIRS . e o e _
(Genetic logic cirouits) J—hZ2BVWTERICEGTDAA Y F VIR TEDEEZER U,
9 2013 (Tl MIT DF 4 EY— - JL—2#% (Prof.Timothy Lu) &2
B TDF—RKEZEORY 21— TVF st&L (Dr.Drew Endy) HFI
s - ([CEMATERERERZRAVCGRIES — M EREIT D EERDEL
A L
s | IV RSAD CRISPR/Cas9 o'/ LREYV AT LZDHD%EY / LIBA L, F
(Gene drives) BRINTOENELFZETR(CHE LD L I 7,
v . ,
AL EMDRBIRIEDYE = BT (LT 2215 5.
(Metabolic engineering)
EE-AVIN o= —EICZH®D gRNA > Cas BERZ R IR B 9% =1t CRISPR i,
(Multiplexed genome editing) | 7*/ AfRECEGERHEOHEE - $h3Z XMR(C[E L,
MEE KA70AF—L) | BEPEZTZNICHETSHET. BRHEPERRLEEICHITD
T% (Microbiome engineering) | M4MED#EE (FE/\S VX)) PEEZRETSH L,
~ } © ﬁgﬁ— e
9/\?“1% . FKARDYBEERICH UWY )\ BEANTHICHE ERT T &
(Protein engineering)
UIRRAA v F MRNA DIFEIEREE [CFET BT, RIFT D ELTFDRIEZH
(Riboswitch) f#g 2 mBNA 3F,
BoEfEICEDEUDE MR | EEMEP ATHEBOEREEOTOEXICBWNTC, Efin kEE
155 (Self-organizing CHICHEMICHRELEL (BB, iRt L 3RITOEER
multicellular structure) IR I DL,
DNA>Y—o o9 7FZV (A FEV M. 7=V (G). Y hYv (C) B
(DNA sequencing) % DNA DIEEFLHZRET D &,
DNA77&>JU NAFA 2V TFIT 4 TATHBNT. KED DNA B FECAZERIF T
(DNA assembly) 7/ LB EETT 2 I/ E 1 —9 0BT S &,
ELE= T J— n l)——>
g% glégmiﬁgiijhj; EBRPRIRTOEARLCBNT, LAYOERIETR ~EORY k
i e g I mecsnEmsa T,
i | screening and automation)

EFUVT, EmEE
(Modelling, machine learning)

BEEIRE. HETHVFE. m(EFE.
i - EENEERBEDTY A 2L,

BETH. RERESTE. T

il

s v 7
Organs-on-Chips

BSEEABIM U To <A 2 OFRTF v 7/ <A 2 OFAT) A R0 BT
EDMEICERT B
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5 | amawsEet—o— R HE
\ w9y Rl ) —
NAF 7o Y % E - SEASHED) A FEEY T L
(Biofoundry)
S AATO =— S AA T ) O — DB R R SRR L. BENT,
(Bioeconomy) TR D0 BB DEEAE A T U DI,

DNA Z [ERECHFIRIE £ T 5. SRECRMBEOT -5 FRELHT

DNA F— 2 hL—Y
ToYARLTY BN TNVB, PAFPEHE, 1999 EDF XU - XY

DNA data st
- (DNA data storage) NI F A ERRDT — TN B
%E TZE4Y= BREYFOEERSE. £V AT L. EmYVAT LADERER. £91
= | (Engineering biology) TOTRADSEFTAZOIREC T DR DIFEHNNE Z159,
BLTFPyY VIO, K. fiREENSBRENDESERY hD
VAT LINAFOY— —OZEMV AT LAEUTRA. TORENEDLDICHIEEN., 18
(Systems Biology) WU TCEDKRDERINZET DWEEZBESMCT DR, Lind)
RBEbER.
B A O MEBO—EZE AN TEaRED FICBIRYT DL EIFRARDAT EmAtzsR
. ST EEENE UTenE, £mDiciR. HENERZ. GEY
(Xenobiology)

2. YRAT LMEZOBEGEESBLDND,

5.2 BEEHEYMET—o3wvT (2022 F 3 B 16 BA VS 1 k)

HARE A= 70 7WEOESENFIEOMBEEIC A Y b7 —F 2 7 OS2 R4 L TR k) 2 EE
HLEIFE~NGERT 5 2 L2 MFL T, 20224E3 16 H, JST 727 - KPEREMEL > ¥ — (APRC)
13 JST EIBHB & 17570 LG FFEE (MEXT) A — A b 71) 7 EMBUF EESEFFF T4 OV ¥ — % F4 (DISER).
HITRLF M TEARME (CSIRO) . fEH A — A b5 ) 7 AMifEDOIAEIZ L 5 [Future Trends and Emerging
Technologies in Synthetic Biology - Connecting Australia and Japan through science and technology| 7 —
ryray TR L. KU =2 v ay 7TR HAMT = 7 OREHZEHE (MARFRIYRE), 4 —
ANSYTHF T DI T I57 47 - €y h— A+ (Dr. Claudia Vickers) (Provectus Algae Pty Ltd.
CSO). 14 i E &M 2 150 2 LL EOSINE A E AN F O W FER R mefr iz 4 L7z,

BEAEE LT, A=A M7 ) THIREHEESHEY S Center of Excellence (ARC &AW COE) @
TV RT - T4 1)RTAHEIFE (Prof. Aleksandra Filipovska) 7°5 3 2> K1) 7 RNA #i4 v —
&2 OBEFGCHZEIZRE$ 2 MiH . REURFOF Mg T EdZ 2 SN T/ ) 7 27 & =8t > F v 7
ML Y A7 22T BRI OV TR L7ze i< 3ty v a » Tl 1280 HZEOEESS AT
MR ORESE & GBS ORBEEAN ], [V AT a4 4 a Y=Ly VT ERRY AT 4] BLO [AEUE
Y oIGHWEgE] IS 22 W22 & IR R ESINE D o 72,

WEDTA ATy v arkyyaryTiE [RBIE A7 M40y — - 7Y 27, F=FREEN
AFA 74T 47 AL [ANTHBE ) 21%] BLO [N+ 70y baNAF~=71) 7, S
AT by 5N BRI 27 —~<2, @G B LOSINED 3 7V — 7120 h, HELZhEhO
WFEIC BT DR 2 10, TR FPIE I 723G 2 1TV R A2 [BER 2 3P L 72,
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RA-2 U—UYay JCHERINICHAFSNSHERRSH

HE N B -
B 539 s
CATHBA>Y=al—v 3y A0 A=Z 21”74 CH
ANt DHODfHbEH SN {EE
- in vivo #Ef T [CHOEBFNEARTOIT | L - _
R E OBRTY I hDEVEUF 4I2Z L) Eiﬁ;ﬁ%%ﬁ
A% CATHE BMEWFEDED (AR | o PR
BRI SRZ DD, FAUDZLE R
CEWRIVEYHE (BFBESENEN | BRSRCREBEIITVS |
7t >4 — CSRI) - D EFRERT BV IE BB DK (C
CSRA— R X—Y 3 BEBAECEY) | RTZUW
CYRFINAFDOT— SR PTRETSRER
\ ANy
BIEE(CBIFRY VIO BEYS 1 —Y 3 E{i\%ﬁ;gg@
=2 | ¥ AITSYRTA—L) - IR D 0)?:%1
SUT7 |- HFRuFVIFA(FZToZ EFHE | - Al EFBUCHEERS = - i
)
. . EYCHBITDE
CHUNROBETSE (BRIZDEUY =
VI\OBTZR (BRIZ ) Jo

@F- Ay artyia yTREINSELILFENIESE &

B EFATEYIAL—Ya v

SN FIRFT A F — Bk

CNA T T )TV CERE AR AR A

- N - & 2 oX 7 Ehige

Zomil

mul

CONA FEE ONA 7)) v 78 DNA ~ffRICW258—) L2078 A U if%E

IR -ATP 2 Hi & L7z [nldz oo ) )

CONA T 7 7)) =R (N F b5 D)

REETY) T AN A Y o A R

Fe I N—AETIWTY AL ) EFTY) V7
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@/ /viavTrIrurss - #HEER

Future Trends and Emerging Technologies in Synthetic Biology
Connecting Australia and Japan through science and technology
1. Date : Wednesday, 16th March 2022, 10:00 ~ 16:00 (AEST) / 9:00 ~ 15:00 (JST)
2. Zoom Meeting
3. Language : English
4. Target Audience : Australian and Japanese representatives of research performing organizations,
researchers, students in the fleld of synthetic biology, policymakers, etc.

5. Co-chaired by :

Akihiko Kondo, Vice President, Kobe University

Claudia Vickers, Chief Scientific Officer, Provectus Algae; Adjunct Professor, Queensland

University of Technology; Adjunct Professor, Griffith University

6. Program

Welcoming Remarks

- Hiroya YAMANOUCHI, Director, Office for Strategic Research Promotion, Strategic
10:00 AEST | Planning, Research and Development Division, Science and Technology Policy
/ 09:00 JST | Bureau, MEXT

- Steph Gorecki Natik, General Manager of the International and Astronomy Branch,
DISER

Part 1: Morning part

Chair: Akihiko Kondo, Vice President, Kobe University

10:15 AEST | Keynote speech “Medicinal Synthetic Biology”
/09:15 JST

Aleksandra Filipovska, Deputy Director, the ARC Centre of Excellence in Synthetic
Biology; Professor, University of Western Australia

Keywords: energy metabolism, mitochondria, gene editing
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Session A: Artificial cell construction, Basic technology

- Yuki Goto, Associate Professor, the University of Tokyo

Artificial in vitro biosynthesis of backbone-modified peptides toward development
of pseudo-natural products

Keywords: In vitro translation, posttranslational modification, macrocyclic peptides,
natural products, in vitro selection, mRBNA display

- Hirohide Saito, Professor, the Center for iPS Cell Research and Application, Kyoto
University

10:35 AEST | RNA and RNP synthetic biology to expand the possibility of synthetic living systems
/09:35 JST | Keywords: RNA and RNP synthetic biology, cell programming, microRNA, mRNA,
translation
- Wenlong Cheng, Professor, Monash University
Gold electronic skins and tattoos for connected healthcare
Keywords: Electronic skin, wearable sensors, bioelectronics, gold nanowires
- lan Paulsen, Director, ARC Centre of Excellence in Synthetic Biology; Macquarie
University
The ARC Centre of Excellence in Synthetic Biology- Inspired by Nature, Designed
by Science
Session B: Systems biology, Protein translation systems
- Colin Jackson, Professor, the Australian National University
How the study of protein evolution can aid protein engineering
Keywords: Protein Engineering, Molecular Evolution, Biocatalysis, Computational
Protein Design, Bioremediation.
- Kirill Alexandrov, Professor, Queensland University of Technology
Artificial protein allostery and construction of synthetic logic networks
Keywords: protein allostery, protein biosensors, signaling networks, protein ligand
11:35 AEST interactions, directed evolution
/10:35 JST | - Yutetsu Kuruma, Associate Professor, Earth-Life Science Institute, Tokyo Institute of
Technology
Cell-free construction of cellular functions towards artificial cell construction
Keywords: Artificial cell, Cell-free system, Giant vesicle, Membrane proteins, Origin of
life
- Nozomu Yachie, Associate Professor, Canada Research Chair (Tier 2) in Synthetic
Biology, University of British Columbia
HD Video Recorder of the Cell
Keywords: DNA event recording, cell lineage tracing, genome editing, base editing,
high-performance computing
12:35 AEST Lunch
/11:35 JST
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Part 2: Afternoon part
Chair: Claudia Vickers, Chief Scientific Officer, Provectus Algae

13:30 AEST | Keynote speech 2 “Perspectives on building of autonomous cell systems based on
/12:30 JST | femtoliter reactor technology”

Hiroyuki Noji, Professor, The University of Tokyo
Keywords: Femtoliter reactor technology, On-chip cell-free systems

Session C: Application

- Keiji Nishida, Deputy Director, Research Center for Advanced Bioengineering,
Kobe University; Bio Palette Inc.

Development and application of base editing technologies

Keywords: Genome editing, Base editing, CRISPR, Breeding

- Toshiya Muranaka, Professor, Osaka University

Towards development of new varieties of plants with medicinal properties by
synthetic biology

Keywords: Convention on Biological Diversity (CBD), genome editing, plant

;?25?59521 specialized metabolites, medicinal plants, synthetic biology
- Colin Scott, Synthetic Biology Future Science Platform Leader, CSIRO
Artificial metabolic pathways in continuous-flow
Keywords: Enzyme fusion, modified cofactors, continuous flow biocatalysis
- Claudia Vickers, Chief Scientific Officer, Provectus Algae; Adjunct Professor,
Queensland University of Technology; Adjunct Professor, Griffith University
Synthetic biology tools to understand and control subcellular biocatalysis
conditions
Keywords: Isoprenoids, nanotechnology, virus-like particles, biosensors, metabolic
engineering
Discussion Session
Session 1 Session 2 Session 3
14:50 AEST | Metabolic engineering - Artificial cells and - Bio-products and bio-
/13:50 JST | - Systems biology and genome engineering materials
modeling, Data science - Synbio tools and - Cell-free systems, Protein
and bioinformatics nanotechnology engineering, Biocatalysis
- Application - Application - Application
;?52?5881 Wrap-up session by co-chairs: Akihiko Kondo, Claudia Vickers
16:00 AEST Close
/15:00 JST
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DISCUSSION SESSION

1. Discussion session’ s length: approx 45mins. There are chair and co-chair for each session. Chair will
moderate the session and co-chair will do the summarize at the end.

2. Questions

® What are the strengths in the discussion fields in Australia and Japan? What are the weaknesses?

® Where are the obvious areas for collaboration? - ie. a strength in one country that compliments a
weakness in another country

® What are the strategic and exciting new technical directions these technologies will move in?

® What application areas are strategic priorities for each country? How can we help support technology
development in these areas?

® Given the various international frameworks and the fact that some countries, such as Europe and the
United States, are becoming more active in research, what issues need to be addressed to stimulate

joint research between Japan and Australia further?

Session 1 Session 2 Session 3
- Metabolic engineering - Artificial cells and genome - Bio — products and bio -
- Systems biology and modeling, | engineering materials
data science and bioinformatics | - Synbio tools and nanotechnology | - Cell - free systems, Protein
- Application - Application engineering, Biocatalysis
- Application
Chair: Claudia Vickers Chair: Hiroyuki Noji, Chair: Colin Scott
Co-chair: Nozomu Yachie Co-chair: lan Paulsen Co-chair: Yuki Goto
Toshiya Muranaka Hiroyuki Noji Akihiko Kondo
Nozomu Yachie Keiji Nishida, Yuki Goto
Yutetsu Kuruma Hirohide Saito Colin Scott
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