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Al AT
2021 2026 2031 2021 2026 2031
Nucleotide 40.5 149.6 334.6| 3,453.8| 9,095.4| 15,269.4
Synthesis And
Sequencing 34.2% | 25.9% | 195% | 341% | 27.2% @  21.3%
30.3 155.1 467.4 | 2,570.7 | 8,893.9  19,384.2
Bioinformatics
25.6% | 26.8% | 27.2%| 254% | 26.6% = 27.0%
7]
= Genetic 20.7 122.3 419.4 | 1,825.6 1 7.006.6 | 17,008.8
! Engineering 17.5% | 21.2% | 24.4%| 18.0% | 209%| 23.7%
18.2 108.8 377.1| 1,489.8| 5,760.6 | 14,093.6
Microfluidics
15.4% @ 18.8% | 21.9%| 14.7%| 17.2%| 19.7%
Other 8.7 42.2 120.5 7925 | 2.735.7| 5,953.5
Technology 7.3% 7.3% 7.0% 7.8% 8.2% 8.3%
o | Pharmaceuticals 56.1 274.0 816.2 | 4,815.3| 15,920.6 | 34,132.3
¢ | And Diagnostics | 4740, | 4750 | 475%| 47.5%| 47.6% | 47.6%
=]
* 21.9 105.1 308.6| 1,866.0 1 6,056.6 | 12,772.8
of Chemicals
0 18.5%  17.9% | 17.9% | 18.4%| 17.8%| 17.8%
Biofuels 17.4 78.2 263.6 | 1,478.2 | 4,991.6 0,844.7
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14.7% 15.3% 15.3% 14.6% 15.1% 15.1%
Other 11.8 56.6 165.8( 1,018.1 | 3,347.4| 7,119.7
Applications
10.0% 9.6% 9.6% 10.0% 9.9% 9.9%
11.2 55.0 165.0 954.8| 3,176.1 | 6,840.1
Bioplastics
9.5% 9.6% 9.6% 9.4% 9.5% 9.5%
46.4 236.4 721.9 3898.2 | 13,466.5 | 29,662.2
Oligonucleotides
39.2% 42.0% 42.0% 38.5% 41.4% 41.4%
26.2 139.3 439.9 2235.1 8008.9 | 18142.3
Enzymes
22.1% 25.6% 25.6% 22.1% 25.3% 25.3%
Cloning and 20.4 90.2 24741 1,681.6| 5,083.5|10,143.7
Al | Assembly Kits 17.2% | 14.4% | 14.4%| 16.6% | 141%| 141%
%“
- 8.5 41.0 120.0 773.0 | 2,540.7 | 5,390.5
= Xeno—nucleic
Acids (XNA) 9.0% 6.0% 6.0% 9.5% 6.0% 6.0%
Chassis 6.1 29.5 86.3 579.4| 1,907.1| 4,051.3
Organism 7.2% 7.0% 7.0% 7.6% 7.5% 7.5%
Other Product 10.7 41.6 103.6 579.4| 1,907.1| 4,051.3
Type 5.2% 5.0% 5.0% 5.7% 5.6% 5.6%
%5 weby Sode FEW AR ARt 2 A9 5 A4, = A
AL A 59l 57 AR oln
% =] :© The Business Research Company (2022), Synthetic Biology Global Market
Report 2022
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2019 "= Aol AAA o EAE Hx AF
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Aol = F =
(Upside Foods)
T HE

(Good Meat)

/H]LLHHO 271 Al 4521(2023.6.21.USDA)6)
) Fuf & 7}18)

i

Thermo Fisher

Scientific

5) The Science Times (2017.10.19.), =< A ‘ulelt] AF" Altf A= AHFF ot Aabso
6) Nature (2023.7.4.). Lab—grown meat: the science of turning cells into steaks and nuggets
7) FDA (2023.3.21.), Human Food Made with Cultured Animal Cells

8) T2~ (2023.6.22.), H)

SEAE WFS AR ARk s, ks 27 AR S

9) ATNLUETA TN (2021), TFAHAES A|AETFRALR T4
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K AHAEFEF(Defra)= At 38 FAXHA7 |2 o] &3t AE

MO FFAe A A &lsh= 545 7]EH (Genetic Technology Act,

o
SEHolgtnE E8)S EHA]FI(23.3)
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A7F 2,3609F &2 oA} FAsla, dHA
dl gl Wi ARE SRS, HisE

AEFGMO)H] T, B T o] Tfete ool M) B

<PHBESY A 2>

A

%7 (tools)

¥ =3} (Standardization)

BioCAD A3 E 9o} (BioCAD Software)

X 53} (Modularization)

255 o]&3 &2 (Robotic cloning)

AsH 743t
(Hierarchical

abstraction)

th A= @& (Metabolic modelling)

oz}l Az} H2
(Decoupling of Design

and fabrication)

a2 F3k(Protein engineering)

SR

(Orthogonality)

DNA do]gH|o] 22} YA AE
(DNA databases and registries)

SR
(Refactoring)

R i o B L BRI

(Part and device libraries)

%4 3] % (Regulatory circuits)
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DNA 34 (DNA synthesis)

A §2A 29
(Gene and genome assembly)

CRISPR, TALENS, zinc finger®} 22 44 HF =+

#Anl7d B2 71% (Microscopy)

221 22398 (Molecular profiling)

=2 . FEuropean Commission (2014), ‘Opinion on Synthetic Biology
[:Definition, Scientific Committee on Health and Environmental Risks SCHER
Scientific Committee on Emerging and Newly Identified Health Risks
SCENIHR Scientific Committee on Consumer Safety (SCCS)

(] 348t 2oF =Al 34 252 glorh F2 ISO/TR 3985:20213 /i
2le1ql SBOL(Synthetic Biology Open Language)®ll °3&re w|A|,

O A" Aol EF 7B FXE 98] Horizon 2020 ZEAE
‘BioRoboost’ @] ‘gAY &S RFsl/iAl & Fall A ESH B 7ol
gk A A Al

O MxE F4H7Pel 2F3HISO/TC276), AR 52 AEAsY ARE T4
B eehs whelexiae] ARIE et e }(Iso 20387) & Hjole.
Ak B mFEsp 118 F

— ISO/TC276 &38| 73-%, wtel 7, M= A5, ¢PCR¥ dPCRe o8& 7+
AA A AlAA delse]  #AHTE AEAEA FAR(ancillary
materials), A 3P4 = v, 2 &lol| FAA HA T} 7142 Blo]
eny7) E2Fs 418 A i F(BiolNpro 94)
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Technical Committee

Scope

Biobanks and Dbioresources; analytical

ISO/TC ) methods; bioprocessing; data processing
Biotechnology , : : . L
276 including annotation, analysis, wvalidation,
comparability and integration; metrology.
Clinical laboratory | Quality management, pre— and
ISO/ testing and post—analytical  procedures, analytical
TC 212 in vitro diagnostic | performance, laboratory safety, reference
test systems systems and quality assurance.
Standardization of biomolecular testing
methods applied to foods, feeds, seeds
and other propagules of food and feed
crops including:Methods that analyze
ISO/ Horizontal methods |nucleic acids [e.g., polymerase chain
TC 34/ for molecular reaction (PCR), genotypic analysis and

SC 16 biomarker analysis | sequencingl, proteins [e.g. enzyme linked
immunosorbent assay (ELISA)], and
other suitable methods. Variety
identification and detection of plant
pathogens.

Horizontal methods in the field of
1S0/ microbiological analysis of the food chain
) ) from primary production stage to food and

TC 34/ Microbiology . . .

SC g animal feed ©products, including the
environment of food production and
handling

ISO/ ) Standardization of  computable data,

Genomics _ _ _ _
TC 215/ ) information, and knowledge, including
Informatics . )
SC1 their representation and metadata, for the
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Technical Committee Scope

application of omics, including but not
limited to genomics, phenomics and
proteomics, to support human health and

clinical research.

Standardization in the field of
nanotechnologies that includes either or
both of the following:

1. Understanding and control of matter
and processes at the nanoscale, typically,
but not exclusively, below 100
nanometres in one or more dimensions
where the onset of size—dependent
phenomena usually enables novel
applications,

2. Utilizing the properties of nanoscale

materials that differ from the properties

1SO/

Nanotechnologies of individual atoms, molecules, and bulk
TC 229

matter, to create 1mproved materials,
devices, and systems that exploit these

new properties.

Specific tasks include developing
standards for: terminology and
nomenclature; metrology and

instrumentation, including specifications
for reference materials; test
methodologies; modelling and simulations;

and science—based health, safety, and

environmental practices.

%3] : BioIlNpro 94 (2022), =7} FA4 &9 nlol e
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9= QY EEe] J}x9 AAHEL s|Hlo g Rrwle L=

A Eef gt FIFE 7|HEC R o

e ¢ 7lsga A 57 24 il E =R

# DNA 8H471%, Wlolo®d 9 ¥ AxUeld 71%, dolelalss 748 7w
o @7, Ax ouX 5 uloloate] B AT mEg T

O (B) A =ESTE =7} AAe odRE AJA Farlez elAshY
D(Design) —B(Build)—T(Test)—L(Learn) 3-FHA2] 7P s B 7 AL

% DBTL @A AlF7led 7leWd — 43} - A 2242 7 — S
AFAY 4dA R EF

O (&) 2040Wd7kA] Zth 270 2E]e] 7125 HAst= 55 Hlo| L
BAE A F e A B =S s FH

# 2EhEg] NS AUk wlololTHlele] MY, F7} wloloshee] qfwet o4
A % A9, AME(T7} ol 23R FiA 9918]) 4 5
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[] w|=+, Engineering Biology A Research Roadmap for the Next-
Generation Bioeconomy (’19.6, EBRC)
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[ dE (22.3, ZHAAEA)

=X A FA
Design | Alsdlo]elwlo] 2 / DNAA|AZL [/ o 3| A5 Ao
DBTL Build | DNA 34 / A% #A / Uyrr|e
+A
ANt | Test | ARuiA] / Ak / wleleE s / nAAlEs
7]_7-4/\]_% Learn AI, %‘7:”‘1]‘?_“%—‘]15?
DBTL A535t | YHbH el A4S 7|
':2;"14 ] dlo]e] | DBTLell A3Hst dloly] Ie] A|~8(MES, LIMS
z| & 35} E31 =
Atz e 5
— B bE|
A oA Scale—up / BA|, =] / A H7}
=4 ¢ dEAANDA (2022), EMtFEZE IR BRNEIO AT
<7HAArEHE/Fo7|eE F7F FF vla>
7} 2| =7 8%
N F8UE
Abs n| = 4 Fa QE
Asdolg 7Hte] SFAE
o HH 5a 4d 7= 11.5% | 56.7%| 27.6% 4.2%
Design | y\ya a1714eann 712 66.7% | 22.2%| 11.1% 0.0%
AR DNA Ad AdA 7|4 31.8% 45.5% 5.0% 0.0%
DNA 34 70.0% 20.0% 5.0% 5.0%
Build | A& #A 59.0% 17.7% 19.0% 4.4%
A AE] A= 16.5% 12.8% 68.6% 2.1%
-4 ujl 7| 66.7% 22.2% 0.0% 11.1%
Test
) ALA] 2 A 36.6% 50.0% 7.3% 6.1%
Learn | 2| &7 2 A, 3= 59.2% 26.0% 12.9% 1.9%

Z e mab welel EatElo] Al e/ Fuli olFel ulal Ak Aol dlgt slEHe
o N5 AT RS (S ATALA)
=4 0 dEAALAA (2022), EMbFEEEICR L BN FIRAT
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