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=%

r%
s
rr
oo
3

T A= AELS ofF AFHolBE I7H AdY TN

3k 7l HFo] &Y RAeE V|UE.

75 volaznlols ALAGHAME 7 AstAo] vk 4
ZHl B metagenome DB & ¥FoE &8 F J=F i, #F
Jezte] A 2 AEdd wSFds dAste d7sE 9T
= 2 F e Ae=E 7|dH
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1.1 AFEFR 7

1.2 At9FA "X

1.3 71& Atd#e] AEA
1.4 F8 AU &



L1 AFASX w7

O vlo]a2ulo]ls AT ARAW F7IAE 24 (Next Generation
Sequencing, NGS) 7€ % WEAXY X 7|& MR A 7143
B e ojn wlolg Zulo) & PSS A3} A% =22 4
Aol ANFAHA=.

O 20169 wl=r 2upep 27] AF viAg g A ZEAER I
7} vlol = Zulo]¥ o] Y A E] B (National Microbiome Initiative : NMI)

ARk, 20179RE 293 FFEH} &, HA F VS

FEFS A= EGBES WX JA AEE I FAEE, vt

B
AE SASA71HA FA.

O Bill and Melinda Gates Foundation2 €173 5 v EE A3}
7] A% =5 ZALSHAL A Estr] He 493 1 2 FAE

Tract) ZRAEEZ FHda, o2 EU=E 2011EFH [HMS
(International Human Microbiome Standards)Z 7l &3ale] F3.

O OECD #3874 3 ¢ ¥ 3 (Committee for Science and Technology
Policy: CSTP)¢ nlolyx=g&7|=F 2 (Working Party on
Biotechnology, Nanotechnology and Converging Technology : BNCT)
M= mo]ZEulo]F Eoko ZeFAS AT Y FHS 1Y

0 =Y A A EARENE 5 BALA GO 20179 99
of +U# A3 APTHEA AL woleRA AL
&

o2 ulo)lz Zulo]L L MA.



vlela2utol g Ak AR} FHNAM = 20204
7ted A2 qFHY, vlmoMe vioF
2 Aol @ AR ARHI, fFHdME FIHHLE qUd =
Zlutel e X, Z2nloje g~ 3l Vg 4% HxAE 4A 83}
7l el Mg 8= AAY] A AF R =5 Lot MR
2 A%l & ez 9434,

2]

h I

58 wlolazulel g Pokt MYHOoRE o} 27| BAd Yo
g @A ATk @03 FRsa Qo] FHmtelaulel g ARR
oA AR B AFE 2 A0 349 Rez 45
A&

58 S2GNA FH FBA AHES FASt HFNE D BHets
F AHEFE FoluA e FBE 5L WA F F & vl
Zrolgel A% Baxgel A45902 Agaa 9.

FEE golasuagd ITE o AT 498 2L
QE AR A7 Age AT e BN T

Fo Fol BT A FEE olojd RY,

=

08, -l)‘

Research and Markets &3o] W2, FEAIE A|FoA 229
Z2ulo] LEAE FF 1097 AV T 7.9%=2 B, 20251 oF
679 3xT Ed @& AR AR,

N# 2] 4% Packaged Facts X.ilo] w2 ¥H# 5 EALE A E 9
T%7F Z2uto]l QY2 E A3t UL, veElTE BEAC e n
19 A& 2014 79 53N DA 20179 109 &9
71e Aeolgtal Bskil+.

A HAE AFY AL WEA

3 ,
A2e A3 7188 328, 44 44 20T 5 e 2 7

s
olN

AEES 7HA L A=

Monsanto Atell W2™ FHANAN AEAFS T A7 = F 299
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0 20169 19744 FelA AL Qe F7} ATAAE 4270
2, 53 201449 o|F¥H s 57 F43 S0 o

B2 A7k Ao AdE s

O 20169 ©]& 2018Y 8¢¥ A wlo|aZulo]e #&A ATFHAE
157402 & £o07 =713 on 53] A u}olﬂgu}o]% 9]
o FFAE vlo]zZulo] L FAFA 107], TE vlo]Z Zuto) S
@4 A 1274, AFEE dT7FHA 37 2EE o] wholA
2ulol & A7t EFAHF EokE gdFHo7a e FA9.

5

B No. of projects
20

B No. of publications
15+

10 |

Number of projects

2008 2009 2010 2011 2012 2013 2014 2015

Calendar year
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A4 FHAM 75 vholazutol g ATFE A vho|aZutol &
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o) WhERE) ol <zt Bl BEORRE WS A A
of oF 28%% AAFHIL Y2 FEL e Foz vF B$ 203097}
A VrozRe BATE AT AHFS BA H 30% FEANE BE
g 4gs%n APAEE £95n UL
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F v|YE 53 =@ vYRY Py AR wpolz, AT
Fgolo] ojste] fuEE AWl U APHol B5rS Woix
SRR

g AR AgiFoer ve Aow YUY (R 1-1], 7|8 FE
Hj Ao Rhizobia B EES /NE3ld ALE3H FAAHE AL F
SF31T AESZ EHE AE F IS Aoz AddF

0w £ g )
2 7]ewst digh A= AFHES FANA F F e Wge=
;(]C_Jijltﬂ Zl—%ﬂaﬂ

microbiome) AFUE 7o dig BoAdo] FUHL 5.

[ 1-1] &5, 3, g F, 2 AujA] ALHE AMEHF v

7l
=

—_

EXo] Y= 37 Phytobiome(dEF EU

Item Corn Cotton Soybeans Wheat
Acres planted

(in millions) 80 9 77 56
Nitrogen application

(percent of acreage) 97 90 18 86
Nitrogen consumed

(1000 nutrient tons) 5,432 368.5 90.67 2,167
Nitrogen application rate

(pounds per acre) 140 91 13 90
Nitrogen cost per acre

(dollars) 28.72 18.67 2.67 18.47

Source: USDA Economic Research Service



O Yd =2 Indigo Agriculture A= E319] A4S ZZA)7]1 3= I35 o

=
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& 4 U+ Phytobiome & FIE3SF “Indigo Cotton” FAE 7ldate]
T S(10%)00 dFst] A& rle]aznlo]l g9 TS

i, o]o]A Bayer Crop Sciences, FMC and Chr. Hansen, NovozymesAlt &
=

nfo]m 2 nlo] &8 o]83 22} X 7|EES AFFHoZ NSRS
1.3 712 Ahge) A4

0O "] A &3 (Culture Collection)2 AlAl Z+=o] 765707F A X H o]
Jom, ol 7|#e E#{A F vAE T 2969911 FTOF
M3t (bacteria): 1,225,367, &3%°](fungi): 814,959, v}o] & 2= (virus):
38,302, MEF(cell line): 76 F.

O AA 76570 Ul*@% 23 ZFoA 2454 2 AE Agy YA
A0 Y= AL F 19272 A B Koz Yol Y I
EoF7h 127702 748 B, ololA JtSE =8k} 3170, A F &k
7} 3070, Ak Bolrt 40 Y.

O 7F 22 535 Auet #dE vAE 2dE5L 7P FARe
2 &al U= Lﬂ_a‘ré‘—% Fg FEH =Ute Hiwes S F
o} = 7}=9
=T, L9

O 7€ mMAE =

AAHo= £, 5F =

Pete G aX 3 Y3, KA, JAA, GHA, AA]

g2 B4 A7E 951 A 2.

4 2
b
N
N
riu
H
N
N
i
2
d
=}
9
X

O vlo]=Z ZH}o] & (Microbiome)2 H|AE TR A Q] vlo]ZZHlo] 2 E}
(Microbiota) 2] A= (Genome)E E 33l o]E o] AAsle §A A,
AAMA, &R, AR 5 RE AEL 9Esties A9 AHAES
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2.1 T2 PAE &3 TS

2.2 3] BATF

2.3 AW PAEAY AR AT
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2.1 e PAE 28 FS5EH

O MA"eZ vAE &3 (Culture Collection)2 F 765707} F+Z 5] o
Rom 7 5 482 oo 25

(£ 2-1] HS2E P E 2375 %

o) 5 o] A 523
o} 2|7} 15

olv 2] 7} 192

o} o} 271

4 246

L Ao}y o} 41

Al 765

Z*]: World Data Center for Microorganism, Word Federation for Culture Collection

1‘
N
of
ok
~N
r %
=2
2

Q o] w7kelA mdE 22 2 de
El i

7| &3 N A E23 4
oj &} 309
AFE7|H 292
T57|H 60
7) <1 50
714 A 24

Q o5 71#edAN EA4F5 F e = 2969911 o= AT
(bacteria): 1,225,367, +3°](fungi): 814,959, vlo| &2 (virus): 38,302,
M EZF(cell line): 76 £ .

O 2 vAE 5 7|5 AA Top 20 MAE &3 g3 2, 3
o2 69l WA A=,

_12_



[ 2-3] AlAl Top 20 W AE &3

Rank | Countries and Total hold
Regions
1 U.S.A. 336637
2 Belgium 280145
3 China 258930
4 Japan 255556
5 India 197658
6 Korea (Rep. of) 168751
7 Brazil 125068
8 Thailand 118809
9 Germany 106250
10 | Denmark 102066
11 France 95396
12 | Netherlands 90775
13 | UK. 87219
14 Canada 82325
15 Australia 80015
16 | Chinese Taipei 66747
17 | Russian Federation 63733
18 Sweden 52700
19 | Italy 50051
20 | New Zecaland 25045

AA 76570 vAE 2 T FFF4 L 4
2 oo F 192712 AR FEopE=E
12702 7} 231, o]olA] 7}= T,‘:_Lok7].

FAE A E b} 4784,

1 B B4R As BAY VAR PSS FYS FuYo
2 31 g neAS T 9 % TS £PF B9
oF gl Bol A o] 9e

8 AT RobE MR Al FYTA Bl 7, 55
S} pe FAY AR 2 TS Bol HAH Y

£8 9% B35 FYVA K8 VAE AW oz FHE
AWs pAR PA4 M4 o8 £ Po| AXH] BY AT

_13_



=

MES AYsta

[ 2-4] H-4E "AE AE2Y12770)

WDCM .
Acronym Number Collection Country
MAR ;Xf)ﬂ Grasslands Rhizobium Collection Zimbabwe
WDCM South African Plant Pathogenic and Plant | South
PPPPB ) . .
818 Protecting Bacteria Africa
WDCM South African Plant Pathogenic and Plant | South
PPPPB ) . .
818 Protecting Bacteria Africa
WDCM South African Rhizobium Culture South
SARCC 968 Collection Africa
AMCB —X?EM Aloha Medicinals Culture Bank U.S.A.
ARSEF WDCM ARS'Collectlon of Entomopathogenic US.A.
112 Fungi
BCCCp WDCM Braz'lh‘an Culture collection of Crinipellis Brazil
921 perniciosa
WDCM Banco de Glomeromycota In Vitro (Bank .
BGI — Ar
GIV 962 of Glomeromycota In Vitro) gentina
BGSC —;X;];CM Bacillus Genetic Stock Center U.S.A.
BRCC WDCM USDA-ARS Rhlz.oblum Germplasm US.A.
540 Resource Collection
Brazilian Collection of Microorganisms
WDCM from the Environment and Industry .
CBMAI | o . . Brazil
823 (Colecao Brasileira de Micro-organismos razl
de Ambiente e Industria)
CCMA.U | WDCM Colc?c;ao de Culturas da Mlcroblologla .
~ o, | Agricola/ Culture Collection of Brazil
FLA 1083 ; . .
- Agricultural Microbiology
WDCM Entomopathogenic Fungal Culture .
CEP 973 Collection of Argentina Argentina
CHE.CN | WDCM Coleccion de Hongos Entomopatc?genos .
~ .., | del Centro Nacional de Referencia de Mexico
RCB 1034 D
Control Biologico
CIAT —;Z?CM CIAT Rhizobium Collection Colombia
CICV WDCM Centrf) d§ Investigaciones en Ciencias Avpgsithin
33 Veterinarias

_14_


http://www.wfcc.info/ccinfo/collection/by_id/34
http://www.wfcc.info/ccinfo/collection/by_id/818
http://www.wfcc.info/ccinfo/collection/by_id/818
http://www.wfcc.info/ccinfo/collection/by_id/968
http://www.wfcc.info/ccinfo/collection/by_id/1046
http://www.wfcc.info/ccinfo/collection/by_id/112
http://www.wfcc.info/ccinfo/collection/by_id/921
http://www.wfcc.info/ccinfo/collection/by_id/962
http://www.wfcc.info/ccinfo/collection/by_id/573
http://www.wfcc.info/ccinfo/collection/by_id/540
http://www.wfcc.info/ccinfo/collection/by_id/823
http://www.wfcc.info/ccinfo/collection/by_id/1083
http://www.wfcc.info/ccinfo/collection/by_id/973
http://www.wfcc.info/ccinfo/collection/by_id/1034
http://www.wfcc.info/ccinfo/collection/by_id/536
http://www.wfcc.info/ccinfo/collection/by_id/33

WDCM

CISM 95 Verticillium dahliae from cotton Mexico
WDCM Colecdo de Microrganismos de Interesse .
CLEV 1056 Agroindustrial - CMIA Brazil
WDCM Collection of Microorganismos of .
MAA T Brazil
¢ 1149 Agricultural and Environmental Importance razl
Culture Collection of Phytopathogenic
WDCM Fungi Prof. Maria Menezes (Colecao de .
CMM PUT— . ; Brazil
923 Culturas de Fungos Fitopatogenicos Prof. razl
Maria Menezes
CMMEF WDCM Collection of Multl.functlona'l and Brazil
1181 Phytopathogenic Microorganisms
WDCM Coleccion Nacional de Cepas de
CNCRU ™ 1082 Rhizobium Uruguay
WDCM ABRIICC Agricultural Biotechnology
ABRIICC W Research Institute of Iran Culture Iran
— collection
WDCM Culture Collection of Diazotrophic and
CNPSo 1054 Plant Growth Promoting Bacteria of Brazil
- Embrapa Soja
CPCC Canadian Phycological Culture Centre
WDCM ..
(formerly 605 (formerly University of Toronto Culture Canada
UTCC) - Collection of Algae &Cyanobacteria)
CPVC —;?;IS)CM Canadian Plant Virus Collection Canada
CRBF WDCM Collef:tlf)n de genomes d'organismes Canada
741 symbiotiques
WDCM . . . .
ACCC 577 Agricultural Culture Collection of China China
WDCM Oilseeds Research & Development
APSP D I
SPC 1157 Company (ORDC) ran
WDCM Bacteriology Branch, Plant Pathology and
BBPP —7 05 Microbiology Division, Department of Thailand
- Agricultural Science
BSMB WDCM Bacteriology and Soil Microbiology Thailand
491 Branch
WDCM . o .
BT 1036 Bacillus thuringiensis India
CCBAU WDCM Cul‘ture .Collectlon, Beijing Agricultural China
116 University
WDCM Forest Pathology Culture Collection,
DFE 50 Pacific Forest Research Centre Canada

_15_


http://www.wfcc.info/ccinfo/collection/by_id/95
http://www.wfcc.info/ccinfo/collection/by_id/1056
http://www.wfcc.info/ccinfo/collection/by_id/1149
http://www.wfcc.info/ccinfo/collection/by_id/923
http://www.wfcc.info/ccinfo/collection/by_id/1181
http://www.wfcc.info/ccinfo/collection/by_id/1082
http://www.wfcc.info/ccinfo/collection/by_id/843
http://www.wfcc.info/ccinfo/collection/by_id/1054
http://www.wfcc.info/ccinfo/collection/by_id/605
http://www.wfcc.info/ccinfo/collection/by_id/898
http://www.wfcc.info/ccinfo/collection/by_id/741
http://www.wfcc.info/ccinfo/collection/by_id/572
http://www.wfcc.info/ccinfo/collection/by_id/1157
http://www.wfcc.info/ccinfo/collection/by_id/705
http://www.wfcc.info/ccinfo/collection/by_id/491
http://www.wfcc.info/ccinfo/collection/by_id/1036
http://www.wfcc.info/ccinfo/collection/by_id/116
http://www.wfcc.info/ccinfo/collection/by_id/50

Fiocruz/C | WDCM Colecao de Culturas de Fungos Brazil
CFF 720 Filamentosos z
Fiocruz/C | WDCM Colegao de Culturas do Género Bacillus e Brazil
CGB 574 Géneros Correlatos
Fiocruz/C | WDCM N ) )
LEP —1 012 Colecao de Leptospira Brazil
Fiocruz/C | WDCM N ; . .
LIOC —731 Colecao de Leishmania Brazil
Fiocruz/C | WDCM . L .
LIST —1 055 Colecao de Listeria Brazil
Fiocruz/C | WDCM - C . :
MT —9 43 Colecao Micologica de Trichocomaceae Brazil
BSBF WDCM Phyjtobactefla’C.ulture Collection of Brazil
110 Instituto Bioldgico
INDRE WDCM Pathogc?n Fungi and Actinomycetes Mexico
121 Collection
WDCM International Culture Collection of
INVAM 1066 Arbuscular Mycorrhizal Fungi US-A.
Lic WDCM Colejccmn de fitopatégenos de cultivos Argentina
904 horticolas
WDCM Microorganisms for Control of Plant )
MCPPW 1128 Pathogens and Weeds Brazil
WDCM The Fungus Culture Collection of the
NoF 744 Northern Forestry Centre Canada
NRRL WDCM Agrlcul‘tural Research Service Culture US.A.
97 Collection
WDCM Planta Piloto de Procesos Industriales )
PROIMI 587 Microbiologicos Argentina
SEMIA —X];CM Rhizobium Culture Collection Brazil
WDCM United States Department of Agriculture,

RR P S.A.
SRRC 751 Agricultural Research Service US
UCD-FST ?;;Ig)ﬂ Phaff Yeast Culture Collection U.S.A.
UMRC WDCM Umversﬁy of Minnesota Rhizobium USA.

125 Collection
UPRM —XDCM Rhizobium Culture Collection U.S.A.
WDCM
UWO Xi S Department of Plant Sciences Canada
WOC WDCM World oomycete genetic resource US.A
WPC 1041 collection T
CFCC WDCM China Forestry Culture Collection Center | China
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http://www.wfcc.info/ccinfo/collection/by_id/720
http://www.wfcc.info/ccinfo/collection/by_id/574
http://www.wfcc.info/ccinfo/collection/by_id/1012
http://www.wfcc.info/ccinfo/collection/by_id/731
http://www.wfcc.info/ccinfo/collection/by_id/1055
http://www.wfcc.info/ccinfo/collection/by_id/948
http://www.wfcc.info/ccinfo/collection/by_id/110
http://www.wfcc.info/ccinfo/collection/by_id/121
http://www.wfcc.info/ccinfo/collection/by_id/1066
http://www.wfcc.info/ccinfo/collection/by_id/904
http://www.wfcc.info/ccinfo/collection/by_id/1128
http://www.wfcc.info/ccinfo/collection/by_id/744
http://www.wfcc.info/ccinfo/collection/by_id/97
http://www.wfcc.info/ccinfo/collection/by_id/587
http://www.wfcc.info/ccinfo/collection/by_id/443
http://www.wfcc.info/ccinfo/collection/by_id/751
http://www.wfcc.info/ccinfo/collection/by_id/888
http://www.wfcc.info/ccinfo/collection/by_id/125
http://www.wfcc.info/ccinfo/collection/by_id/76
http://www.wfcc.info/ccinfo/collection/by_id/91
http://www.wfcc.info/ccinfo/collection/by_id/1041

995

CIPDE WDCM Collection of Insect Pathogens, Dept. of India
462 Entomology
CISM WDCM NifTAL Rhizobium Collection (Asia Thailand
75 Center)
DCM
DUM X(]) < Delhi University Mycological Herbarium India
WDCM
EntoPatho ?(J)BC Entomopathogen India
KCCC WDCM Culture Collecthn of Soybean Rhizobia Thailand
969 and Cyanobacteria
WDCM Kasetsart University Fungus Collection,
KUFC F Department of Plant Pathology, Faculty of | Thailand
- Agriculture
MLMIT WDCM Depflrtment of Plant‘ Protection, Faculty of Thailand
701 Agricultural Production
DCM
MMCC % MARDI Microbial Culture Collection Malaysia
WDCM Biological Nitrogen Fixation Project .
MPK P I
v 448 College of Agriculture ndia
WDCM Mycology Section, Plant Pathology and
MSPP 704— Microbiology Division, Department of Thailand
— Agricultural Science
WDCM National Agriculturally Important .
NAIMCC 1060 Microbial Culture Collection India
NRPSU WDCM Department of Agro-industry, Faculty of Thailand
679 Natural Resources
WDCM Plant Production Technology Department, .
PPKMI PO . Thailand
699 Faculty of Agricultural Technology atlan
PPKU1 WDCM Dep.artment of Plant Pathology, Faculty of Thailand
670 Agriculture
PPKU2 WDCM Dep.artment of Plant Pathology, Faculty of Thailand
671 Agriculture
PPKU3 WDCM Depfartment of Plant Pathology, Faculty of Thailand
672 Agriculture
PPKUA WDCM Depgrtment of Plant Pathology, Faculty of Thailand
673 Agriculture
PPKUS WDCM Depflrtment of Plant Pathology, Faculty of Thailand
674 Agriculture
PPKUG WDCM Dep'artment of Plant Pathology, Faculty of Thailand
675 Agriculture
RCEF WDCM Research Center on Entomogenous Fungi | China
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http://www.wfcc.info/ccinfo/collection/by_id/995
http://www.wfcc.info/ccinfo/collection/by_id/462
http://www.wfcc.info/ccinfo/collection/by_id/75
http://www.wfcc.info/ccinfo/collection/by_id/40
http://www.wfcc.info/ccinfo/collection/by_id/1013
http://www.wfcc.info/ccinfo/collection/by_id/969
http://www.wfcc.info/ccinfo/collection/by_id/677
http://www.wfcc.info/ccinfo/collection/by_id/701
http://www.wfcc.info/ccinfo/collection/by_id/1008
http://www.wfcc.info/ccinfo/collection/by_id/448
http://www.wfcc.info/ccinfo/collection/by_id/704
http://www.wfcc.info/ccinfo/collection/by_id/1060
http://www.wfcc.info/ccinfo/collection/by_id/679
http://www.wfcc.info/ccinfo/collection/by_id/699
http://www.wfcc.info/ccinfo/collection/by_id/670
http://www.wfcc.info/ccinfo/collection/by_id/671
http://www.wfcc.info/ccinfo/collection/by_id/672
http://www.wfcc.info/ccinfo/collection/by_id/673
http://www.wfcc.info/ccinfo/collection/by_id/674
http://www.wfcc.info/ccinfo/collection/by_id/675

1031

WDCM

RIFY 749 Institute of Enology and Viticulture Japan
WDCM Research Institute for Microbial Diseases,

RIMD 301— Research Center for Emerging Infectious | Japan
- Diseases

RITFC WDCM Research Institute for Tobacco and Fibre Indonesia
625 Crops

RRIASR WDCM Fungal Pathogens of Hevea Rubber in Sri Sri Lanka
617 Lanka
WDCM Soil Microbiology Research Group,

SMRG T Division of Soil Science, Department of | Thailand
— Agriculture

DCM

SP-HS % Bacillus subtilis. SP-HS Nepal

SSCMU WDCM | Soil Science agd Conservation Department Thailand
693 Faculty of Agriculture

SSKKU WDCM Department of Soil Science, Faculty of Thailand
683 Agriculture
WDCM Science Section, Department of General

SSMII 700— Education, Faculty of Agricultural Thailand
— Business

UJB —XI;CM University of Jaffna Botany Sri Lanka

UPMR —;&;DCM Rhizobium Collection Malaysia
WDCM Volcani Center Rhizobium Collection

R OV Israel
VERC 44 (VCRC) orae
DCM

ASIB % Algensammlung am Institut fur Botanik Austria

CEFBP WDCM | French Collection for Plant-associated France
639 Bacteria (CIRM-CFBP)

CIAM WDCM Collection of Nonpathogenic Russian
890 Microorganisms for Agriculture Federation

CPPIPP —;?SDCM Collection of Plant Pathogens Poland

Council for Agricultural Research and
CREA-C | WDCM Analysis of Agricultural Economics- Ital
MVE 1142 Microbial Culture Collection of 2y
Oenological and Viticultural Environment

CSMS WDCM Collection of soil microorganisms Russian

1121 "Symbiont" Federation
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http://www.wfcc.info/ccinfo/collection/by_id/1031
http://www.wfcc.info/ccinfo/collection/by_id/749
http://www.wfcc.info/ccinfo/collection/by_id/301
http://www.wfcc.info/ccinfo/collection/by_id/625
http://www.wfcc.info/ccinfo/collection/by_id/617
http://www.wfcc.info/ccinfo/collection/by_id/703
http://www.wfcc.info/ccinfo/collection/by_id/1143
http://www.wfcc.info/ccinfo/collection/by_id/693
http://www.wfcc.info/ccinfo/collection/by_id/683
http://www.wfcc.info/ccinfo/collection/by_id/700
http://www.wfcc.info/ccinfo/collection/by_id/619
http://www.wfcc.info/ccinfo/collection/by_id/25
http://www.wfcc.info/ccinfo/collection/by_id/144
http://www.wfcc.info/ccinfo/collection/by_id/505
http://www.wfcc.info/ccinfo/collection/by_id/639
http://www.wfcc.info/ccinfo/collection/by_id/890
http://www.wfcc.info/ccinfo/collection/by_id/785
http://www.wfcc.info/ccinfo/collection/by_id/1142
http://www.wfcc.info/ccinfo/collection/by_id/1121

WDCM ) . . . Russian
IBPPM 1001 Collection of Rhizosphere Microorganisms Federation
DCM . .
IBT % IBT Culture Collection of Fungi Denmark
WDCM International Entomopathogenic Bacillus
IEB - F
¢ 590 Centre (WHO) rance
IOEB —;Z?CM CRB oenologie France
WDCM ITEM - Agro-Food Microbial Culture
EM 100 Collection ttaly
LCP WDCM Fungal Strain Collection, Laboratory of France
659 Cryptogamy
DCM Mi E A i
MEAN WDC 1c9teca da Estacao Agronomica Portugal
881 Nacional
WDCM Belgian Coordinated Collections of
MUCL ~ | Microorganisms / MUCL Agro-food Belgium
308 . .
- &Environmental Fungal Collection
WDCM National Collection of Agricultural and
NCAIM 485 Industrial Microorganisms Hungary
NCAM WDCM Na?tlonal C(?llectlon of Phytopathogenic Usbekistan
862 Microorganisms
NCPPB WDCM Natlongl Collection of Plant Pathogenic UK.
126 Bacteria
NSCNFB WDCM Novi Sad Collection of Nitrogen Fixing S
754 Bacteria
PD WDCM Culture Collection of Plant Pathogenic Netherland
618 Bacteria ]
DCM
PLAVIT Yt]) 57C Plant Viruses Italy Italy
WDCM Russian Collection of Agricultural Russian
RCAM . . .
966 Microorganisms Federation
RIPO —XECM Plant Virus Collection IS\Ietherland
RIVE WDCM Research Institute for Viticulture and Slovak
28 Enology
WDCM Swiss Collection of Arbuscular
AF itzerl
S 1032 Mycorrhizal fungi Switzerland
WDCM Culture Collection of Ukrainian Tairov's
URIVOT 983— Research Institute of Viticulture and Ukraine
- Oenology.
VIZR WDCM Collection for plant protection, Russian
760 All-Russian Institute of Plant Protection Federation
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http://www.wfcc.info/ccinfo/collection/by_id/1021
http://www.wfcc.info/ccinfo/collection/by_id/758
http://www.wfcc.info/ccinfo/collection/by_id/590
http://www.wfcc.info/ccinfo/collection/by_id/791
http://www.wfcc.info/ccinfo/collection/by_id/1120
http://www.wfcc.info/ccinfo/collection/by_id/659
http://www.wfcc.info/ccinfo/collection/by_id/881
http://www.wfcc.info/ccinfo/collection/by_id/308
http://www.wfcc.info/ccinfo/collection/by_id/485
http://www.wfcc.info/ccinfo/collection/by_id/862
http://www.wfcc.info/ccinfo/collection/by_id/126
http://www.wfcc.info/ccinfo/collection/by_id/754
http://www.wfcc.info/ccinfo/collection/by_id/618
http://www.wfcc.info/ccinfo/collection/by_id/1057
http://www.wfcc.info/ccinfo/collection/by_id/966
http://www.wfcc.info/ccinfo/collection/by_id/516
http://www.wfcc.info/ccinfo/collection/by_id/28
http://www.wfcc.info/ccinfo/collection/by_id/1032
http://www.wfcc.info/ccinfo/collection/by_id/983
http://www.wfcc.info/ccinfo/collection/by_id/760

WDCM

WPBS 607 WPBS Rhizobium Collection UK.
BRIP WDCM Blosecgrlty Queensland Plant Pathology Australia
27 Herbarium
CB —?;DCM The CB Rhizobium Collection Australia
CC —ZZDCM CSIRO Canberra Rhizobium Collection Australia
DAR —;?SDCM Plant Pathology Herbarium Australia
DE-CSIR DCM
0 5 % L CSIRO Insect Pathogen Culture Collection | Australia
DWT WDCM W09q Technology and Forest Research Australia
36 Division
[CMP WDCM International Collection of Microorganisms | New
589 from Plants Zealand
Papua
DCM
NGR WDLM Plant Pathology New
356 .
- Guinea
WDCM . N
NZFS Forest Research Culture Collection oW
62 Zealand
WDCM School of Pharmacy and Medical .
AITP P Austral
5 569 Sciences, University of South Australia ustratia
DCM
VPRI ?;21 L Victorian Plant Disease Herbarium Australia
WDCM Department of Agriculture and Food
WAC 77— Western Australia Plant Pathology Australia
— Collection
=] World Data Center for Microorganism, Word Federation for Culture Collection
[ 2-5] &= A& AE2 (31A4)
WDCM .
Acronym Number Collection Country
BAMIPA WDCM Banco de ‘rr,ncroo'rgamsmos de interés para Cuba
1114 la produccion animal
cG WDCM Invertabrate-Associated Fungal Collection Brazil
712 of Embrapa
DCM
CPz ;K; SC Centro Panamericano de Zoonosis Argentina
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http://www.wfcc.info/ccinfo/collection/by_id/607
http://www.wfcc.info/ccinfo/collection/by_id/27
http://www.wfcc.info/ccinfo/collection/by_id/57
http://www.wfcc.info/ccinfo/collection/by_id/61
http://www.wfcc.info/ccinfo/collection/by_id/365
http://www.wfcc.info/ccinfo/collection/by_id/70
http://www.wfcc.info/ccinfo/collection/by_id/36
http://www.wfcc.info/ccinfo/collection/by_id/589
http://www.wfcc.info/ccinfo/collection/by_id/356
http://www.wfcc.info/ccinfo/collection/by_id/62
http://www.wfcc.info/ccinfo/collection/by_id/569
http://www.wfcc.info/ccinfo/collection/by_id/851
http://www.wfcc.info/ccinfo/collection/by_id/77
http://www.wfcc.info/ccinfo/collection/by_id/1114
http://www.wfcc.info/ccinfo/collection/by_id/712
http://www.wfcc.info/ccinfo/collection/by_id/275

Fiocruz/C | WDCM - . .
LEP —1 012 Colecao de Leptospira Brazil
Fiocruz/C | WDCM N ) ) .
LIOC —73 ) Colecao de Leishmania Brazil
Fiocruz/C | WDCM . .. .
LIST —1 055 Colegao de Listeria Brazil
IMYZA WDCM Inst1.tut0 de Microbiologia y Zoologia Argentina
31 Agricola
LB.ICA WDCM Bgcteflas ac?ldo lacticas del Instituto de Cuba
999 Ciencia Animal
DCM
OCM —;K;zC Oregon Collection of Methanogens U.S.A.
RYCASI WDCM Ru.men Yeas‘t Collection of Animal Cuba
980 Science Institute
WDCM Banco de' Celulas Humanas e Animais '
VTB —.. | Laboratorio de Patologia Celular e Brazil
733
- Molecular
CCDM-1I | WDCM Culture Collection of Department of China
M 1044 Microbiology-Insect Microbiology
WDCM i i ) )
CVCC —87 p China Veterinary Culture Collection China
WDCM . : :
CVCC —12 9 Center for Veterinary Culture Collection China
DCM K
KVCC —;xg 4C Korean Veterinary Culture Collection (;;;a of)
NIAH —ZZISDCM National Institute of Animal Health Japan
PVF —ZZ?CM Pusat Veterinaria Farma Indonesia
WDCM Thai Collection of Medical Microorganism,
TCMM 661— Department of Pathology, Faculty of Thailand
- Veterinary Science
AHVLA WDCM Animal Health and Veterinary Laboratories UK.
1017 Agency
BACC —;Z];CM Brucella ANSES Culture Collection France
BCCM/IH | WDCM BCCM/IHEM Fungi collection: Human Belotum
EM 642 and Animal Health et
CAPM WDCM Cc?llectlon 9f Animal Pathogenic Cgech
181 Microorganisms
-CL DCM ) : )
EISC CLC —\6)\; ) Biobanking of Veterinary Resources Italy
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http://www.wfcc.info/ccinfo/collection/by_id/1012
http://www.wfcc.info/ccinfo/collection/by_id/731
http://www.wfcc.info/ccinfo/collection/by_id/1055
http://www.wfcc.info/ccinfo/collection/by_id/31
http://www.wfcc.info/ccinfo/collection/by_id/999
http://www.wfcc.info/ccinfo/collection/by_id/592
http://www.wfcc.info/ccinfo/collection/by_id/980
http://www.wfcc.info/ccinfo/collection/by_id/733
http://www.wfcc.info/ccinfo/collection/by_id/1044
http://www.wfcc.info/ccinfo/collection/by_id/876
http://www.wfcc.info/ccinfo/collection/by_id/129
http://www.wfcc.info/ccinfo/collection/by_id/954
http://www.wfcc.info/ccinfo/collection/by_id/638
http://www.wfcc.info/ccinfo/collection/by_id/628
http://www.wfcc.info/ccinfo/collection/by_id/661
http://www.wfcc.info/ccinfo/collection/by_id/1017
http://www.wfcc.info/ccinfo/collection/by_id/789
http://www.wfcc.info/ccinfo/collection/by_id/642
http://www.wfcc.info/ccinfo/collection/by_id/181
http://www.wfcc.info/ccinfo/collection/by_id/631

WDCM Department of Microbiology, Veterinary
bMVB 194 Branch of National Strain Collection Poland
DCM
HUKUK % Culture Collection of Animal Cells Turkey
IMMH Z‘;)ﬂ Collection of Animal Viruses Hungary
WDCM Collection of Experimental Zooprophylactic
1Z55A 1990 Institute of Sardinia taly
WDCM Regional Collection of Animal Viruses and
RCAT 425 Tissue Cultures Hungary
DCM
AHLDA ;Z 4C Animal Health Division Culture Collection | Australia
WDCM . . New
RM 764 Rumen Microorganisms Zealand
WAITE ;A;Dﬂ Insect Pathology Pathogen Collection Australia
[ 2-6] AFHAE AESH(307H)
WDCM .
Acronym Number Collection Country
Culture Collection of Microorganisms from
WDCM the Department of Food Science/Colegdo .
DCA | . Brazil
cChe 1081 de Cultura de Microrganismos do razl
Departamento de Ciéncia dos Alimentos
CCLAB- | WDCM . . . . .
UNESP 1182 Culture Collection of Lactic Acid Bacteria | Brazil
Fiocruz/C | WDCM . .
CAMP 1052 Coleg¢ao de Campylobacter Brazil
SGSC ;Zgﬂ Salmonella Genetic Stock Centre Canada
WDCM Banco de Glomeromycota In Vitro (Bank .
BGIV - Argent
G 962 of Glomeromycota In Vitro) reentina
CCDBM WDCM Culture Collection and DNA Bank of Korea
997 Mushrooms (Rep. of)
CCWM WDEM_ Culture Collection of Wild Mushroom Korea
896 (Rep. of)
CMBB WDCM Mushroom Biodiversity-Western Regional India
1169 Center
FNCC —z?CM Food and Nutrition Culture Collection Indonesia
FTCC WDCM Food Technology Culture Collection Malaysia
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http://www.wfcc.info/ccinfo/collection/by_id/194
http://www.wfcc.info/ccinfo/collection/by_id/756
http://www.wfcc.info/ccinfo/collection/by_id/427
http://www.wfcc.info/ccinfo/collection/by_id/990
http://www.wfcc.info/ccinfo/collection/by_id/425
http://www.wfcc.info/ccinfo/collection/by_id/334
http://www.wfcc.info/ccinfo/collection/by_id/764
http://www.wfcc.info/ccinfo/collection/by_id/35
http://www.wfcc.info/ccinfo/collection/by_id/1081
http://www.wfcc.info/ccinfo/collection/by_id/1182
http://www.wfcc.info/ccinfo/collection/by_id/1052
http://www.wfcc.info/ccinfo/collection/by_id/338
http://www.wfcc.info/ccinfo/collection/by_id/962
http://www.wfcc.info/ccinfo/collection/by_id/997
http://www.wfcc.info/ccinfo/collection/by_id/896
http://www.wfcc.info/ccinfo/collection/by_id/1169
http://www.wfcc.info/ccinfo/collection/by_id/755

762

FTCMU WDCM Department of Food Smence? and Thailand
690 Technology, Faculty of Agriculture
[FRPD WDCM Institute of Food Research ‘and ‘Product Thailand
676 Development, Kasetsart University
ISRI WDCM Indonesian Sugar Research Institute, Pusat Indonesia
630 Penelitian Perkebunan Gula Indonesia
MSU —;X(])Ig)CM Acetobacter Thailand
DCM
NCDC ¥ SC National Collection of Dairy Cultures India
ACA-DC WDCM Agricultural College of Athens-Dairy Greece(Hel
609 Collection lenic Rep.)
CACEM- | WDCM The Champagne-Ardenne collection of France
MGM 960 Enological microorganisms
WDCM Bologna University Scardovi Collection of
BUSCOB 1139 Bifidobacteria ltaly
DCM
CCBAS % Culture Collection of Basidiomycetes Czech
WDCM Culture Collection of Dairy
DM PO h
cC 878 Microorganisms Laktoflora Czec
CIRM.CF WDCM Ce.ntre .Internatlonal de‘ Ressour'ces France
916 Microbiennes - Champignons Filamenteux
IBK —Yﬁ»’); M IBK Mushroom Culture Collection Ukraine
WDCM Laboratory of Molecular Genetics and
GMACC 786 Breeding of Edible Mushrooms France
LE-BIN WDCM Komarov Botanical Institute Russian
1015 Basidiomycetes Culture Collection Federation
WDCM National Collections of Industrial Food
NCIMB W and Marine Bacteria (incorporating the U.K.
- NCFB)
WDCM Pamukkale University Food Engineering
PUFECC 1019 Culture Colletion Turkey
RIBM WDCM Rese.arch Institute for Brewing and Cech
655 Malting
UMIP WDCM Col%ectlon de Champignons et France
344 Actinomycetes Pathogenes
DCM
FRR ?; S Food Science Australia, Ryde Australia
NZRD WDCM New Zealand Reference Culture Collection | New
318 of Microorganisms, Dairy Section Zealand
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http://www.wfcc.info/ccinfo/collection/by_id/762
http://www.wfcc.info/ccinfo/collection/by_id/690
http://www.wfcc.info/ccinfo/collection/by_id/676
http://www.wfcc.info/ccinfo/collection/by_id/630
http://www.wfcc.info/ccinfo/collection/by_id/809
http://www.wfcc.info/ccinfo/collection/by_id/775
http://www.wfcc.info/ccinfo/collection/by_id/609
http://www.wfcc.info/ccinfo/collection/by_id/960
http://www.wfcc.info/ccinfo/collection/by_id/1139
http://www.wfcc.info/ccinfo/collection/by_id/558
http://www.wfcc.info/ccinfo/collection/by_id/878
http://www.wfcc.info/ccinfo/collection/by_id/916
http://www.wfcc.info/ccinfo/collection/by_id/1152
http://www.wfcc.info/ccinfo/collection/by_id/786
http://www.wfcc.info/ccinfo/collection/by_id/1015
http://www.wfcc.info/ccinfo/collection/by_id/653
http://www.wfcc.info/ccinfo/collection/by_id/1019
http://www.wfcc.info/ccinfo/collection/by_id/655
http://www.wfcc.info/ccinfo/collection/by_id/344
http://www.wfcc.info/ccinfo/collection/by_id/18
http://www.wfcc.info/ccinfo/collection/by_id/318

[E 2-7] 4% AE AE233(47)
WDCM .
Acronym Number Collection Country
CAIM WDCM Cc?llectlon 9f Aquatic Important Mexico
813 Microorganisms
DCM
BMBC % Brazilian Aquaculture Bacteria Collection | Brazil
NRCP WDCM N.atlf)l'lal Re'ference Qollectlon for Chile
1148 Piscirickettsia salmonis
DCM
TCFB —g)zc Tasmanian Collection of Fish Bacteria Australia

1:

a el PR, 4%, volds e8e BE xsle] 157)9)
AEAYE 28o] TFHIL U=
(¥ 2-8] =W vYEAH BA &3 I
nAyE 55 BE 7Y =971
AEALANE R
Korean Collection for Type Cultures (KCTC) coE T
FHol ALY N g oL
A AW AT T2 3 A& A A &l
By A 8t
) otHe] 2] © ¥ 0] %] &3 G 9] o] o 3w
a4 A 2 A2 3 RER ke
&7 1 A utol g 2 e 3 L)t
= Hg ol 2 £ A& o) A oh St
AlEH ) o] F A A 28 T shar
eSS R E ST A 8
A= ZA71d g
Skt = 9] - % 23 ) §
ol a=ael 6_:}-7—] o 2]
Korean Veterinary Culture Collection (KVCC) ERRA R
St s P A EAL AEH = o) Al T 3} 5} 9]
Korean Agricultural Culture Collection (KACC) °emee -
FYAEALD
National Institute of Biological Resources TP EALH
culture collection (NIBR)
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3 = A B 2L -3
Polar and A;pine Microbial Collection (PAMC) | 3F=afjokatstr)<<d

= 718 A A

National Culture Collect1on for pathogens A g BEH
(NCCP)
32| xg%i—é/}ﬂﬁ (Koregn Culture Center for e
Microorganisms)

2.2 U9 AYF

O v=

O 20169 w|= ute} 27] AR viA|9 Q& A+ Z2AHEZ Z7} vlo]
A= nlo] 2 oY E] B (National Microbiome Initiative : NMI) Al 8- @23}
i 20179% Hz@ﬁ%ﬁ-AuLﬂm ﬂqﬂ JFS 1| Eoku)

O NMIE 37b4] ool AZste} volazuiole A3 A4,
— CRFE A wAEe] YE 22 AR Pl A% thekA 7
A7 A

‘l__

2 (Supporting interdisciplinary research)

— kst A A EA)ste vAE dig JEE Ffrata, vAE b
olgl] tg HIS FATIe EHFE 71+ 7N (developing platform
technologies)

— AR AL, B Ao E S-S S MAE A 918 S (expanding
the microbiome workforce)

O NMIE P& |7 tg B, A
Z 3o, 19] 2,100%F 2 o] (2dzh)

559 @ 4
&2 z
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=(Department of Energy)& 20173 =] 0]y Eof 3t 35
gelo At 7
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o7 1,2507F @&

la< At

&Rl A

;(ﬂ o}s}

— NASA(National Aeronautics and Space)+ A+
nAE ATE gietr] A AR e
— oy EY(National Institutes of Health)-2 2016\d%} 201730 BEw
© = microbiome AT+l 23%F @& FUIE FAbete] ks AR A Y
Al A+ % microbiomed] BT F oSS A3 MER =7 A A
o T4 A4
55 (Department of Agriculture)= 2017d 54 A+ A4
a WAE AFE AT AL &F ool 13- 5908 2HE T
A2 EF YA T4 (National Institute of Food and Agriculture) S 3|
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Energy) Office of || 5op g o 9 Wl 2 A% dshel Fokd
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& 7bsd NIH AZa e 7|E 4

A3 T35 AL B
NIST (National - ugE =0 AT AALE A
Institute of 201; Asln Aol A el wla
Sltaniardls an)d B E AEAE dAs 24
echnolo
NSF(Nati(g)Kal
Science ~ AYA, T 9 AR Fre| ¥
Foundation) 2] 2017 2 23 vAYE AF
BIO(Biological 1,600% & - BE 759 vAETH Alolet A
Sciences = 73 W vAETY dsag
Directorate)
NSF—NIFA(National
Institute of Food NSF 2017
and Agriculture) 850%F & - _ _
Plant Biotic NIFA 2016 T EeE A e 2o
Interations 6005 &
Program(PBI)
— USDA—ARSAIA 2=, 5 9 EY
USDA — ARS (United vl E DNA M4 dlole 9] Atz 3
States Department A 24 AR A=e 2%,
of Agriculture (7] 2017 AEF A7 WESAR] SCINeto] A
1,590%9F =¥ E's
& 55 )—Agricultural g

Research Service)

TXe 4
g, 7155E, R, EY W), 89

o)A Eol thyh A

2017 — FZolA AE7A ] FAA A FA 9
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HgEe 4% 97
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19 9,100%F @& & E2}381 microbiome AT XY AZEL AR
— Bill and Melinda Gates Foundation& <17t} 5 mAYES AF3}17]

=

8 =TE ST ALEY) 96 437 19 2ejE BAT AL

i

— JDRF= AllY B=wy #dd vAE d] 537 1,000% €3S
7

— University of Californiax= Microbiome Innovation Center®l 1,200%F &&
£ FAEte 7s NEAPE HE AREAS A F des

— One Codext WA= HolHd tigt 37 2E& /st A4, ¢
2ot B 7 B AEVHE 98 dlolgdd o] f=5 ¢

— BioCollective, LLC+ Health Ministries Network®} 4 v A& do]H

2 F& 23S 758, s ATeA F =YuR v I1E9Y
FAE FEdty] sl 259 2 E FAgh

— Michigan ™3+ Howard Hughes Medical Institute®} Procter and
Gamble?] A& Hto} Michigan Microbiome Projectol] 3509 &48]& &
Apste] StRA A A2 AT BAES AT

O #4
O FHATE 2008d MetaHIT (Metagenomics of the Human Intestinal Tract)
IZAEE FZ31a, o]F EYE 201135 [HMS (International Human

Microbiome Standards)E Al &3t F3
— MetaHIT Z2AEQ] Ex= AR AR FHE BH3F A9 nlo]
FZnlo] &L vl wEe Ady nlo]|Z Znlo| Lo BAZ AT Ao
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Tl HA 1609F9] vlo]lmZnfo]S2 AL TE Algo] FEoF
7R QlthE AR S 8
— [HMS Z2AEo|= 12/ 87] FEUALS 157 o] Fojz}(AZ A
A7} Folste] mlolagnto]e BAS 93 HH TREFE %
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N
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- 12 23 ONEFF 3 I 0971128 £4(Sequencing) @4t
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of wlolaZutolgo thF HH BAULS AT

] OECD
O OECD #387)&A A 3] (Committee for Science and Technology Policy:
CSTP)9] mnpo] o =g37|EE 7 (Working Party on  Biotechnology,
Nanotechnology and Converging Technology : BNCT)d| A= ulo] Z ZH}9|
= 2oFe 7S % B4 FHS Y F.
— BNCT= 71€94] Eok2A vlolaznlolg& F538kal 9lern, vloj=a
ZHlo] 79k Ao)/FF/AEA Hob TedAs Hstd #HH AT

A, A, AA dkAE e g9dE Roa

gk

— 20173 9¥9+= “The microbiome, diet and health—towards a science
and innovation agenda’E FA|Z OECD RAuAE W7lsle] nlo]az
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< Astal 4 yepd mpola=Eulelg AT vF 2 BA S

2

o
sfefste] wholazrlels A7AUTL AAe] Agl olFA A

O o A$ 20119RE =4 Fwnfo]azulo]e AALAS(International

_29_



Human Microbiome Consortium : THMC)®l #rejstar 9ot 712 A5
TEY S4-AY BAo] B
- e} T slojazlolg ATE Y ATAS FHOE ofF
AT Yo} Be) Boje) vjolAznolg AR sl vlolAznlold
A ASAR] 1 5 A7 E
g R AL AAZR] AF A Qo] K=
A A BA EEo|Y TH3I] 55 T3 mle|ZZntolF 71& Eofdl o
g AR AAHY S44F do4S AVl
— A7 |=dEA(2016) vlo|AEutolE ATt B T A
A BAAJCE g9 5 7HAE A4

o

O =71 A v AEHE-rto]aZxtol g AFXETS A AE
T @ =2l AYr| Y= 7] (Korean Microbiome reference) S8 3
A8s Amo] 292 E AN ATFY A% vd @ T4

LR

71k A=} Al2E 5 E e vpE O A48 2 Y
St FAEE AT FAMNA

B EHARFAE T FARA FFoZ 20179 9¥d FHIF A3}

AP ETEEAY 712AY: blo]l 2 BA JAAZ 202504 wH Fi7le

Holg nlo|m2ulo]SS AA,

— A3x AHEZFSA7|EADAE A3 AAF gFadyt 2 94
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A7 THOR A Fe8xd S§RE AF
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O FAHEE AAHA F= Jr|eJBLsAR7 7312 M B
HAE ADsta 9lom, ojojx wSF 427, FHZAAEFR 1
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2.3 vlo|a 2 ulolg A A AW

2.3.1 I NBEF

2.3.1.1 Q1A wlo]= =n}o] &

O Markets and Markets Research Alol] W2, QA wfo] A2 H}o]& A|AL
202213 506.50 9 oA AT 21.1%= A3 20253 8 9,110%
2o o] Aoz AT,
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[£ 2-12] A&

AA FH

sholazutol g AF 4%

(2022-2025)
(USD MILLION)

CAGR%
Products 2019 2020 2021 2022 2025 (2022-2025)
Probiotics 64.1 80.4 180.8 226.4 429.3 23.8
Prebiotics 14.6 18.6 41.9 52.9 103.0 24.9
Foods 51.5 60.5 127.9 150.2 233.6 15.9
Medical Food 11.4 14.3 31.5 38.8 71.9 22.8
Other
Probiotic 5.9 6.7 13.8 15.7 23.9 14.9
Supplements
Devices - - 1.9 2.3 4.2 22.0
Drugs 6.5 7.9 16.7 20.1 33.2 18.3
Total 154.0 188.4 414 .5 506.5 899.1 21.1
Z=2]: Markets and markets
O <A mlo]aZnlo]& A2 X 5A(XE % Nutraceuticals ¥£3) 2
ol FHYH £74 9}2134, BCC Research: 202437}A] 95% 9]
A AR E&S A sk X84 Fobs Fofg o Agh
[E 2-13] $§%opd AlA FH vlojagntol e AF 43
(USD MILLION)
r CAGR%
Application 2019 2020 2021 2022 2025 (2022-2025)
Therapeutics 154.0 188.4 408.6 499.8 882.2 20.8
Diagnostics - - 59 6.6 16.9 30.2*
Total 154.0 188.4 4145 506.5 899.1 21.1
Z2]: Markets and markets
O AF EFe AFA, Zgulo]QE s, Z2nlo]egx AF 7]El BEA|
Y A2 »hﬁowv%, Zeuo] 0¥ as} ZnolQEA(FR FAlT
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9. e gome AR SIORE Alld) 24
Nutraceuticals 7H&< $J3} nlo]m Znlo]g 7)< tialh BAlo] &7 &

A9

2o 3ALZ = Nestlé Health Scienceo] 109 @#E %4} 3t Danoned}
2011 129} 22 o] mjE< 7|53 Nutricia®] Medical Nutrition A}
AE7E dem, F 7Y B vlol==uko]& 7|9k Nutraceuticalss A%
of EA18t7] el A2 o2 AT WS FdsL Us
vlo] 22 ulo) & A= MY A71ME 24 (Next Generation Sequencing,
NGS) 7le3 WEAX=YE 7le AEE 24 7t&sHE Ao, v 3
ol A8 HAE T g BEE 25 5 A =HA+
NGS 72 AW vd= A4 2 938 Ao #d Aol vl Fa3)
W, A mlo]mEntol 7IRE Xk AL o]A| wlo]lAZulo]E& 7§k A
A Ao a7l o8 FrE Z0E o4tH.

BCC Research® Q1A mlo]l==Znjo]L 7wt 2

a

i
>
o3l
-
=)
H
=)
X
w
-2

Aom, 1 F AR o]4fo] 97 ol g AFS.

nfo]Z2uto] & e Al HfH&S X E5A FokRo AW AR NGS 7
£ U2 #d AR H8E F e dE &

A NGS 7|& A FE2 2015 3

of 20201 ¢F 499 G FEE FAHT A
o1 mlo]A&En}o]L A|AE BCC Researchd] AAA AlF 4=
= ol Zo] AW wet AIFS EFRT F doH, AFE FEIE
Mg & L 9387 3N (35.8%), 3 ARAZ28%) 2 &(13%)7 #AH
A 9.
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[X 2-14] AA who]aZutel 7wk X FA AIZFE L A

Disease Area Human Microbiome Drugs - Global Market Value CAGR
{$ million) %
2017 2018 2019 2020 2021 2022 2023 2024 2021-
2024
Cancer 262.6 530.9 Fi2.1 |1222.6 67.0
Obesity 146 208.9 30L1.5
Type-2 diabetes 14.3 44.4 121.7 174.5 2135 289.7 J04.5 59.2
Ulcerative colitis 13.6 260.8 566.2 914.8 |1173.7 85.4
Crohn's disease 76.4 153.5 481.2 657.3 | 814.7 74.4
C Difficile infection 42 76.1 225.1 388.4 517.8 739.1 979.1 36.1
Lactose intolerance 47.8 68.9 142 1814 | 2243 48.2
Dental caries 79.4 130.3 167 293.4 313.4 321.3 24.4
Recurrent bacterial 42.1 86.7 159.6 | 197.3 67.3
vaginosis and UTI
Skin disorders 21.6 44.6 131.3 169 400.3 3737 63.8
Hyperoxaluria 131.2 253.5 4054 | 55158
Celiac disease 87 161.5
Urea cycle disorder 65.3 | 1345
Phenylketonuria 261.2 | 639.1
Mon-alcoholic 114.2 336.1 465.1 3324 93.5
steatohepatitis
Hepatic 261.1 478.7
encephalopathy
Total 56.3 221.5 721.5 1894.3 |3736.3 |6481.7 |9318.7 70.1

Zx]: BCC Research, (2016) Global Markets for Microbiology Technology, Equipment and Consumables
/ (2015) Next—Generation Sequencing: Emerging Clinical Applications and Global Markets
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O F2= o7 z7] @AY doH Al HIMA| fFE 2 AFe] dAdE A
o7 dAE

O AtE H7HA AL 20164 1359 Eego, AE+ 1.3%(CAGR)Z A%
ste] 2021 14599 E& Ao =w AwE. 4

2 dos AXska WelEE A4l 1892 AXs 912,

0] o
A -

O WEFEEY vlo|aznolgo] JFE Fof WEk AYS FaAL F e
Ats HZHAIZE s o] SN0 £ @] 7.
Fewer chemicals and

antibiotics entering the
food chain

Less methane
excreted

“* Altered rumen
fermentation

New Materials as
Rumen-Manipulating
Agents

[29 2-1] W3 TES AT WAL 7|9 ALR H7HAIY ol

O Research and Markets ¥Hitoll W2, FEALR A A =2 Z 21|
QE2E FF 1037 AT 7.9%E AAFsta], 2025 < 679 3HWT 2
g 2% Zo g ALE. 715 A4S do] vEsES T YA
T8 98 Ao A

O WlEE I A2 2021L477}X1 AP 8.4%E g3kl 459 @H S =

ot A0E o FHY, Wl EE ALRAIES 20109 6609 2 dllA 2017
| 9609 €9 O]EE}S

O A& @ AX] Packaged Facts B1d] w2H Wt S EALSEAZY 7971 =
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W8] olFolAx 9le. thy AAneh VA AL FEolAw WA A
EE YA SFEURS FA5E 259 J19/3% Be Jt FH9.

ofl

T oA 2 FAA ZokY MA AFTEE 37Y 7Y G
(2016 )0 A 479 3H9 D2 (2021d FH) o 0|2 Ao FE oA
% FDA & A5 A AMSF A w2t E&AFE (in—feed
enzymes), EZZHO]QLE X~ F Eﬂiﬂxﬂ A Fo] e Ao E o=,
AAL] BE AR ZZulo] Q8 AR FEE 201699 3250009 &2

AnimalBiome& 2016 Wz 7oz 209 G¢|E dH3zlony 20174d
Bactana Animal Health+ Sustainable Income Capital Management<}
Connecticut Innovationsol|l A &# A2 ¢ke FAS FHI} FAYA ARE-
= o8t & vAE AFY A3 FHE AFsEaL, SulEH
719He F 4214 7199 Bactana® 20161 24 tistune] 7i= v E V)&
of da =4 goldE Wts.

Genomics Hlo]E A|F AAQI Diversigen(©]X Metanome, Texas)$} 1L%F0]
g g Adg vAE 7 9 AF N ARG Companion PBx(New
York)= 2015 A=A AFE LHU=S. 7 IAe w20 DA
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AgBiomeUSA)-2 Gates Foundation®] F=38h= FAAZHH 2015190 3,450
s Eadlen, 2016dde okze7t agtrt A sREo] Al
v S B 4 =% AVAIEHSyngenta), 4= (Monsanto), =R A
(Novozymes) o] Wl Al9g #3JAk2] Bill & Melinda Gates Foundation©. =
HFH thdte Aus AdiE

2016d ZAES} =HAYLS e AT A=e vidE £F49 s
FX8t7] Qe A AAY EGolA 29 8 3 Y dEHEolE HEE
ste=d FE3= IEYALR] BioAg AllianceS =3

20130 MAE S wol7] Adl mllES T3k A Agradis
o] AR Qe 2016 9= Second Genome#He] m37l thd A+
ks Adste rlAE 7)HE 25 Ao EFE e S.

71eF QIFdHoE wFES 20159 AIEYol 7Wre mAE IR
Taxon Biosciences IncE 3<. vFo]d-L 2009d9 Bionematicides( A&
&ZA)) <} Biofungicieds(BE T A]) 9] 35 QA AgroGreend} A
o7 AE7He AT o=EZxn o He ok Al #4& X<l Biphro
Group2 ot2dEye] 7|Rks & A=ty d5A ¢ HE 4453 nA
E A ZAe) AgraQuestE 215313
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2.3.5 vlo]ZZn}lolg A3t Al (Indigo Agriculture)

O Indigo Agriculture AF= 2014\d0f m]Zo|A] FG3F 2HE mlo]a ZHlo]| &S
383 2 78 HAEIAE FHY 3500 A 3JE oA} wEo| 7]

7FAE 3.45 billion @12 Hridn Qe WA 719,

WGoZ 7hHe, 112, GEgF] 2 EY A4
g 2Ed 2o A9 F U3, AR 5l tid AFES =AFE w1
B I¥ TAE Ad-dvlsiar s

O IAF A™ %7] 29 % Bol AiEL e =59 vlolaznlo)&
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Indigo adds back beneficial microbes that have been
removed through modern agricultural practices

- e V s
3’2 co g S } \

‘Indigo

< Wild crop strains possess a % Indigo coliects plant samples “+ Indigo adds back
microbiome that is more from around the world and beneficial microbes in the
numerous and diverse than employs powerful form of a seed coating
modern cultivars bioinformatics tools to identify which improve plant
beneficial microbes that have performance
been depleted

[ 2-27] Indigo Agriculture 7] 7% 2 =F

O 201639 /M¢dE A AFL 7FEAFAHLS 2tar = Indigo Cotton™

02 11%9 ZAF a9E F= AZ9.

The Indigo Effect

First commercial products: cotton

Indigo’s advances in cotton optimization consistently show average yield
improvement of 10%+ in water stress conditions

Untreated olnd_lgo Untreated c]nd_]go

2016 Launch of the first commercial product, Indigo Cotton, which has
been planted on more than 50,000 acres in five states

[ 2-28] Indigo Cotton™
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A5 7P 2e FAE v FHwlxz|go 2 2018W R+ CNBC A
A “50t) DISRUPTOR’7|42o. 2 AAHYL.

5300 m
250 m
5200 m
156 m
100 m
$100 m
48.5 m 47 m
on i
50
Series A Series B Series C Series D Series D Series E

@ Amount Raised

[ 2-29] Indigo Agriculture A} &2}/ &3
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[18 2-30] Indigo Agriculture A} "Wj& 9 3
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[£ 2-24] #9 A7 &2 +2 a2

Company Name Total Funding Amount | Last Funding Date

Indigo $609,000,000 09/20/2018

Plenty Inc. $226,000,000 07/18/2017

Farmers Business Network $193,900,000 11/30/2017

AeroFarms $137,976,638 08/30/2017

AgBiome $136,500,000 07/12/2018

Kaiima $133,000,000 08/18/2013

BrightFarms $112,900,000 06/28/2018

Apeel Sciences $110,000,000 7/31/2018

Farmer’s Edge Laboratories @ $103,453,896 09/19/2016

FarmLink $82,000,000 01/18/2016

Inocucor Technologies $72,835,234 04/20/2018

NewLeaf Symbiotics $57,551,078 09/06/2017

Modern Meadows $53,500,000 06/27/2016

Vestaron Corporation $49,195,000 08/03/2016

O o]ygt mlo]maZulo]go 7|HHE F 7IHEY AU A1 &
Aiol FF FAUAE NG ZTwHoz 43 oz J=Hn
ov 7g 2 ueol AFL 369 Teld o] Ao o=y,

Agricultural Microbial Market: Revenuein USD million,

by Type, Global, 2014-2023
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[Z48 2-31] 548§ HAE AF 4=
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51. 92 sfolazutolgs ALAE A%

A S H 15,000 m?
A4 8 8,930 m?
a5 2 NoHE/XI435
T At 500 &
(&2bl: 104, 21=5HI: 185, Ald ¥ EH|: 1059)

aH 2= 3 H(&)
Il AEEHIR(12E) 636,500,000

SEH 24 HHIF(248) 1,549,500,000
CHeE 24 HHIF(208) 300,000,000

1,266,000,000

650,000,000

2,458,000,000

3,640,000,000

10,500,000,000
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= =) 8 2 4 2 0 -
(o;]
S| 2fRud
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(29 6-1] AAAAMA e BolFF 74

6.12. M4 B4 NEE 5 AAF 54 B7} By

O w8 A7} (Net Present Value : NPV), 2] 1]-&1]-8 (Benefit Cost
Ratio : BCR), W42 & (Internal Rate of Return : IRR) 5 H]-&
HYEY AFE &85t B AIFGY AAF g4 A5 A4

<1y 2> <% 1>,
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6.2.2 A1 &R F3
0 Ful WAl 2ASE BS
O vlelazntelg AgoE WA HoE KT
F EE 20103 7,7149 ¥l A 2020@ = 1%

34T Aox AYR(ITAYITIATY, FYFA
2011).

E
A=, 20303729 A
Ao

= A%+

[£ 6-2] #5754 VSN AFTRS vlojazuto)F A&
GURCIE)

T B 2010 2020 23}200] %30‘_4%&"](%)3
H 5 /AZER 771 1,695 0—40
A 582 WA 2,807 6,170 0—20
THAEE 448 985 0—20
Z A2 A 7 A 299 656 5—30
I A P! 184 404 0—35
SAE T3 A 116 254 0—70
=4 Al o] 7)) it 1,102 2,423 0—20
ZHE A -8 A A} 437 961 ) ojf A
T4 o/ WAl 469 1,031 ] o A
S A3 e 712 1,565 ) o] %)
T AFEX 64 141 o) o A
TAALE H A 233 512 o) o A
Aoy -3 A A 71 156 1] o 4]
AA v ABE ARFE | 7,714 18,773 -
A A A ZTFE 5,727 12,587 —
A5 St A AT, FHFAAE TS E I, 2011004 AT
F =22 nAEAY ARAEL 201243 8.7%NA] 20203 7+A] Wil 0.5% =
Ve Aoz Agerdil, vlolmazbleld diAlE WA= HAEVF F
g8 FI FAHE
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[£ 6-3] HIBE 7]% mlo]m2Zulo]l& AAZ T= A
(&9] o <)

A= 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
p s

H 2/ =R | 74 162 | 265 | 386 |526 |690 |879 | 1,096 |1,347 | 1,634

=
A &2 | A)| 135 294 482 702 958 1,255 | 1,599 | 1,996 | 2,452 | 2,975

TAAAHEA |22 47 77 112 | 153 | 200 |255 |[319 |391 |475

EZ2MALE A7 A | 54 78 107 | 140 | 179 | 223 |274 |332 |399 |475
=R R AE |15 34 55 81 110 | 144 | 183 | 229 |281 | 341
XA F8 A | 19 43 70 102 | 139 | 182 | 231 |[289 |355 |430
ZXF Al o | 53 116 | 189 | 276 | 376 |493 |628 |784 |963 |1,168

20
i—'ﬁ
o
2
el
i

372 773 1,245 | 1,797 | 2,440 | 3,187 | 4,050 | 5,044 | 6,188 | 7,499

o,
=t
=
—_>i[‘4
o

2.5% | 4.9% | 7.4% | 9.9% | 124% | 148% | 17.3% | 198% | 22.2% | 24.7%

0 A7 AA A% AR EAsE 25

[& 6—4] AF vlo]az2nlol & AF &2 A%

A= 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Al ZZulo] QE 2 | 382 825 1,335 | 1,921 | 2,591 | 3,355 | 4,223 | 5,208 | 6,322 | 7,579
A A3 g4 | 2,354 | 2,787 | 3,300 | 3,907 | 4,626 | 5,477 | 6,485 | 7,678 | 9,091 | 10,764
= I Zufo] Q¥ A | 11 25 40 58 78 101 127 156 190 227
H AR gA | 71 84 99 117 139 164 195 230 273 323

25 :Research And Markets. (2017) Global Probiotics in Animal Feed
Market Analysis & Trends — Industry Forecast to 2025, =4 st=A &
2383 AW vlolaZnlo]g AXAPAF(2018).
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ZAALE A 7HA 54 475 2,261
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Z 2% 28239 o o]E Aoz BAH
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4,000 -
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2,000 -
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[28 6-9] & AlY 38 BE dxd 1
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6.3.3 4437 Q8¢
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70,000

59,745
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50,000 -

40,000 -

. ol 22,823

! 20,438
20,000
10,000
a0 T T
HHREEY
[Z2¥ 6-10] & AtY 09 @& AAGFEHR ¥4 7E F3
(2021~2030%) (9] - 9 €4, 94)
[£ 6-7] & AtY S &% = FAdF8H
e A E 2528 18FEaSG
(o 9) (o 2 D)

2021 768 294 263
2022 1,492 570 510
2023 2,342 895 801
2024 3,337 1,275 1,142
2025 4,496 1,718 1,538
2026 5,841 2,231 1,998
2027 7,397 2,826 2,531
2028 9,191 3,511 3,144
2029 11,255 4,300 3,850
2030 13,623 5,204 4,660
A 59,745 22,823 20,438
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6.4.1 H]-8HS] 4 A3}

O ¥WE7E & vl& 42789 9 € F ¥ 94219 ¢

O E Agd#d 43 71(2019~20223) WA stE A=n| 9 Aul] S
& 3009 €3 99 7H(2022~ 2030%4 AE et FFHl

127.89 A& A F W& PEIFE 427.89 A,
O 3#, 20219% 1 A z‘s}L 10%3 7&(2021 ~301 )] F A2 W=
Ao A F HIE&S A WEIE

[X 6-8] ¥ A9 43 v &3 HY(HE7F)
(&9 o 99)

DEX@) A (B)

B FE [azagun | aa+egn | aA | Amzs |TEHE0
20194 5.0 5.0 -5.0
202043 83.6 83.6 —83.6
20214 125.4 125.4 12.1 —-113.3
2022d 86.0 10.1 96.1 23.5 —-72.6
20234 13.2 13.2 36.9 23.7
2024 14.5 14.5 52.6 38.1
20254 15.0 15.0 70.9 55.9
20264 15.0 15.0 92.1 77.1
2027 15.0 15.0 116.7 101.7
20284 15.0 15.0 145.0 130.0
20294 15.0 15.0 177.5 162.5
20304 15.0 15.0 214.8 199.8
Z= 34 300 127.8 427.8 942.1 514.3
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A 9]

Azd W& A (H7H71F)

U
1] 4 (C) 9 (B)
4 = N TH 2 (B-C)
AF+3A8 Y] | AA+E9H] | A AZZE
20194 4.7 4.7 —4.7
2020 75.1 75.1 —-75.1
20214 106.8 106.8 10.3 —-96.5
20223 69.4 8.2 77.6 19.0 —58.6
20234 10.1 10.1 28.3 18.2
20244 10.5 10.5 38.2 27.7
20254 10.3 10.3 48.7 38.4
2026 9.8 9.8 60.0 50.2
2027 9.3 9.3 72.1 62.8
20284 8.8 8.8 84.9 76.1
20294 8.3 8.3 98.5 90.2
20304 7.9 7.9 113.0 105.1
Z A 256.0 3.2 339.2 573.0 233.8
1500 -
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1000 - ?51 s
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[1 NPV, BCR, IRR #&22 AAA g§3A4 5

O 5.5%9% 7|E&E stellA vlE&H £4& AAg 23, & A}
A9 <=3 A 7}x] (Net Present Value: NPV)E 2
H] & (Benefit Cost Ratio: BCR)& 1.6890], W}
Rate of Return: IRR)2 15.26%=% +4¢.

O mehA oo g 4 da= BCRE
0 Bt} =331, IRR 9A] AS|H A& 7|FA 5
2 AN Y BAA BFde] Y Zow HUbE.

[ 6-10] & At ¥IE&HY &4 2dF &

HLHYH S £AAZA | WEFIE
(BCR) (NPV) (IRR)

7 vl& | @y 1Y | A& 7HA

339.29 & | 573.09 « 5.5% 1.689 233.89 ¢ 15.26%

6.4.2 173% B4 3}

O A oA AFs BAAE A Hye e gk ﬁ& A}ﬂﬁ EIE -y
(4.5%~6.5%) st = & =,
1.611904 Ho) 1.7712 EA 51, NPV A zqi 19994 %oﬂ
A FH 2709 fo2 EAE v, aH3 BE AL A e A
Uzl stellA AAA edhe] FERE AoE HIULEHIS.
— A A& (4.5%) Al ¢ BCR 1.771, NPV 2709 <
— 715 #9A&(5.5%) AUal L : BCR 1.689, NPV 234¢ ¢
— 3 FAE(6.5%) Atale ¢ BCR 1.611, NPV 1999 ¢

jnd

- 178 -



2709 2

250 - 2349 A
1999 &
200
150
100
S
U = T T
4 5% 5.5%% B6.5%
[238 6-13] ¥ A9 £AA7FX (EAE: 4.5%~6.5%)
2.000 -
1771
1.750 A 1.689
1611
1.500 A
1.250 -
1.000 - T T
4 5% 5.5% 5.5%
0750 S
0500 -

[28 6-14] ¥ AFQ9] HYH| LU & (T & 4.5%~6.5%)

- 179 -




1)

2)

3)
4)

5)

6)

7)

8)

9)

Za

il

i

Regulation of life span by the gut microbiota in the short—lived
African Turquoise Killifish, bioRxiv.org, doi:

https://doi.org/10.1101/120980 (2017)

An obesity—associated gut microbiome with increased capacity

for energy harvest, Nature, Vol 444:21—-28 (2006)
Defining the core Arabidopsis thaliana root microbiome. Nature

Le Chatelier, E. ef al Richness of human gut microbiome
correlates with metabolic markers. Nature 500, 541-546

(2013).

Org, E. et al Genetic and environmental control of host—gut
microbiota interactions. Genome Res. 25, 1558-1569 (2015).
Sakai, T. et al. Lactobacillus plantarum OLL2712 regulates
glucose metabolism in C57BL/6 mice fed a high—fat diet. J.
Nutr., Sci. Vitaminol. (Tokyo) 59, 144-147 (2013).

Hannah D. Holscher, Dietary fiber and prebiotics and the
gastrointestinal microbiota, Gut Microbes, 8:2, 172—184(2017)
Paulina Markowiak and Katarzyna Slizewska, Effects of
Probiotics, Prebiotics, and Synbiotics on Human Health,
Nutrients 9, 1021(2017)

Luke K Ursell, Jessica L Metcalf, Laura, Wegener Parfrey and
Rob Knight, Defining the Human Microbiome, Nutr Rev. Aug;
70(Suppl 1): S38-S44(2012)

10) Ley RE, et al. Evolution of mammals and their gut microbes.

Science. 320:1647—51(2008)

11) Blake AB, Suchodolski JS. Importance of gut microbiota for

the health anddisease of dogs and cats. Anim Front.,
6:37(2016)

- 180 -



12)

13)

14)

15)

16)

17)

18)
19)

Duncan SH, et al. Human colonic microbiota associated with
diet, obesityand weight loss. Int J Obes., 32:1720-A4(2008)
Coelho et al. Similarity of the dog and human gut microbiomes
in gene content and response to diet, Microbiome 6:72(2018)
Kuczynski J, Lauber CL, Walters WA, Parfrey LW, Clemente
JC, Gevers D, Knight R. Experimental and analytical tools for
studying the human microbiome. Nature reviews Genetics,
13:47-58(2012)

Ley RE, Hamady M, Lozupone C, Turnbaugh PJ, Ramey RR,
Bircher JS, Schlegel ML, Tucker TA, Schrenzel MD, Knight R,
Gordon JI. Evolution of mammals and their gut microbes.
Science, 320:1647-1651(2008)

Knights D, Costello EK, Knight R. Supervised classification of
human microbiota. FEMS microbiology reviews. 35:343-
359(2011)

Dominguez—Bello MG, Blaser MJ, Ley RE, Knight R.
Development of the human gastrointestinal microbiota and
insights from high—throughput sequencing. Gastroenterology,
140:1713-1719(2011)

World data centre for microorganisms(WDCM,www.wfcc.info)

Korea Nationa Research Resource Center(www.knrrc.or.kr)

- 181 -


http://WWW.wfcc.info
http://www.knrrc.or.kr

]

=

A9 7

j=]

2

1] [E4 o3 vlo]Z 2 Hlo]

3

E

[

olp

54 oto]3 =24t

-
L.

&5olA

3]

Kl

al
P

R L LUEE]
2 ufo] 328tol e Al

71978A 27d% =S FAA gy

_]

VS

% oolzautolg Ropo saxt

O

B7l rEagd A AR

= H

5% o= ulo]Lzulolg ALUAIE T

-

Al

| Y

.

h A

1

5T
_L%

A

A violZZuto]

A

T

T—
jm

o

ol A

A obg A7 2o

S

3 ofolazulolg AFUAE
121

2. oF wlo]aZn}o]

1_.'

=)

wH

Ho

vho] 2 2 uto] & (v &
of A} AFUITHE (

)

To-

el

)
a

‘rr.

O .

A} it} (o]

“

=} on]

4.

o

S

Sloleha Azt

it

}o|

;.OO

Asforg Al

s

=

ol
X

]
o

ZO

al

e A5 7

7F? (

THWE 57k A=) (

;e

o

A

=]

AF F& ¥ R&D AHY 719
- 182 -

1.



o

) A

, Z1E0ld, AR T

A
~

g

)

—_
N
‘E.O
n_mo
iy
<
K
Jo
n_mo
o)
En
%
=0
ojp
o No
el
ﬂ i
=
= No
o ©
Zo0 |
Ho Hp
~ oo

e

o

10. 7€} (

(37FA] )

)

Azsay 7t (

7
) .*_l
XO

}

2t vl 5/

1.

3
7R

A A A

3}

iy
Ho

ol

o)
nhy
o

718k (

H

FU7H (

& ofof

=}
A

et ARTE Ado] A

AV

Aa B (20199)
2. 19y (202049)
3. 234 (20219)
4. 594 (20244)

- 183 -



o Z=wol "ot

T

oy
~
<

wK

©
al7)

(

B2 7

I

o) I
Gy
iy
= o) L2
&
R o L
) B
B -
o oA
i
‘ul e |
of | 4\
< 7040
No of } O
R TI
m fML.E._.{. .....
3

. B
N M

7

e
ol X
ww ol
N Br
B/

JiJ
<d o
— X

00

L~
al7)

UREEEEY

Aol 9 2o] Yk HolF A7) wiguT.

Bo
Ho

o0
ol

» 7Y &< (Part .02 o]%)

AR 718 (Part 2.2 °|%)

D,

(

gl

ol

o) 3}

>

Part 1.

=
= X
% o
| 3 - Y
—_— —_— —
N N a
" | Mg
= | o AN
. . i .
[ap] (ap] o]
- %
g e i
N
o0 o7 Gl
by ,.Aro M_E ™ R
RN ar w
| T iy o —
o | = | B "
L LS
[N} [N W =0
e
o W o~
N R
O ™o
=0 T3
oy S e i ali
~ | K| Zo Hh
= | W | o " R
| = | M| T < 3
s o
A | B
T TE | N &
e Ho
Mo | =
~ o

- 184 -



Part 2.

TET e @ 2.0 A T A&
T'li_
7 9
Lovole Sef 2 wele 88 3 mele HF 4 mole B3
L L
CTF s ez ada 2 4a o mee 39 8 1)
! 7.vkele AR, AR AW Mz 8. J]E ( )

S8l FAA AU

- 185 -



EEPEC R
1. 7z Aggn =22
=5 2d @71 (d) T & =9 (4) 45
Electronicmutlichannelpipette . AZ o] HEH BFE 93 A&
1 (WZRE =5 0]9]) Impact, Equalizer | 3,000,000 10 30,000,000 pipette multi channel
Electronicpipette , Z9 e B35 9 AE
1 1 1
2 | (RE=sRFatol) Impact, Single ;000,000 0 0,000,000 p1pette, single channel
Sampleliquidhander FrEgNEZ] Y3 BFE A3
3 (WE 2% 2= 43]) Versette 90,000,000 2 180,000,000 96wellAF S 2221
Sonicator , A Z 3 g Chromatic 1P
T P G, Bioruptor, KR | 21,000,000 | 2 42,000000 | Z5 00"
Mi trif B .
- (7?;0?2; %g:$a7]) Mini 600,000 10 6,000,000 1B E handlingd 2 AR 7
Microcentrifuge At Gl A =S DA Zhandling & W4
6 | (ohars e o)) 1730MR 3,500,000 5 17500000 | g 0%
Highspeedcentrif o .
O B g 2236HR 30,000,000 | 60,000,000 | WA E-o) 8 bl ghul g F 5
g | [loor—typecentrifuge 1736MGR | 10,000,000 | 2 20,000,000 | FlAEe] 3 9 T F&
PR PA
g | Vaccumconcentrator ScanVac, Maxi | 25,000,000 | 2 50,000,000 | F&F WE FF B Ve AE FE
(14 AF F%7])
BioSafetyCabinet 43k W Z handlingS $3+ Cl II
10 (gﬁ?q‘;)y apime Mars, 1500 | 23,000,000 | 5 115,000,000 | 555 andling s <] ass
CellCounter AEZ A 71sS Sl Az &4
L | A 2o 8 2 1) NC3000 85,000,000 | 1 85.000000 | Wy cg g
CellCounter — 3 N
_ 5 = 71954 A
12 | gmaEA ) TC-10 7,000,000 3 21,000,000 | AE A4S 7HASA A
636,500,000
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CUAE fRA B )

5 2dv @7H() T29() 4=
PulseFieldElectrophoresis Genomic DNA9] RFLP €&
(B 0del A A7 A% 7)) CHEF mapper 78,000,000 78,000,000 A7HES ZaA] R
RFLPSoftware Genomic DNAS] RFLP H719%
(fAAGAPA Rz g | HOQuest FP ) 49,000,000 19000000 1 sas 2o 20 gana 24
D—codeElectrophoresis D—Code compelete 54 FAAY MEFE  profilings
(HAARRAZ A7 E7) system 25,000,000 25.000.000 ) g g5pg) abe
AutoElectrophoresissystem . DNA, RNA, Protein ¢ 34Hs
(32445 271G 24 7)) Experion 54,000,000 SL000.000 | e oo ArgEste a0 Ave 24
PCR THaEAL A 9ol g3 FHAE
(G AA=Z]) C1000 14,000,000 70,000,000 =2 720 AL
NGS .
° JqaBE A
(A AR DA 1Seq 100 200,000,000 400,000,000 | &S vlo]mZnlo] L ALEA
RT—PCR FRAALE STZF JAS AAe=
o 1 == CFX96 45,000,000 90,000,000 | &3t T KA F=
(AANTFHAAFE7]) _
- skt AL
7|EFAASEH (PCRS) 2 FLAMP(
IsothermalGeneAmplification& loopmediatedamplication) Y &-o] & =
Detectionsystem Genie 1I 30,000,000 60,000,000 | AFHFAAETIEZREHEAAVIANL
(52 F 744 A&7 o FAAAHE S wll - &2 A ZH(30 2] W)
o &<l
DNAElectrophoresis SubCell GT system, DNA, RNA 59 alxs Rpzo=
(8] 21 7] = 7)) mini 1,000,000 10,000,000 A7) %= 4 (mini)
i =9 AAE zE O
DNAElectrophoresis SubCell GT system, 1,400,000 14,000,000 DNA, RNA 529 &4l 5o =2

#2171 719 5 4

wide
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DNAElectrophoresis

DNA, RNA 59 32ks 5o =

1| ol o SubCell GT system | 1,700,000 10 17,000,000 | 200 o *

12 gﬂl\ﬁg;c;gg);]em SubCell gg SYStem. | 9 600,000 10 90,000,000 %I\;]A%%iﬁ%%gfﬁif}%g =

13 ?g%%;%tgggiﬁs iMyRun 700,000 10 7,000,000 %I\;?;g R%I\;/:%%;?f&i; Fees

14 ?:;Ef;ggg;ﬁongysmm Gel Doc EZ 15,000,000 4 60,000,000 7:];% jjﬂog% A eliAl 85 BA -

15 ?f;gf}“fggg;ﬁonsy“em Gel Doc XR+ | 16,000,000 4 64,000,000 ;g;ﬂﬂ BT A olniA H5 A -

16 ls\fyiltténllmage poucumentation MOlecuaFl; Imager | ¢4 600,000 1 80,000,000 iﬂ%i % BEE AT A 85
(o] WA B 53) °

- ?rlrlltomaticsampleextractionsyst Magtf%ﬁgi 19GC 50,000,000 , 50,000,000 i]}i%idDEI?/fNA% 223 #x,
(A5 22 B o} ready—to-use

19 (G%“;t;%fgijignﬂ 30 GPX total system | 18,000,000 | 72,000,000 | A7 B2 S HF AN EEY A

20 (G%“;%_age%r%yj}tg% x| Mxeell system | 60,000,000 1 60,000,000 f‘ig %Efiolvi?ti:dﬂ Az
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PowerSuppl . . _
21 (%";ﬁ%gf%%a%%%_]) PowerPac Basic | 1,600,000 8,000,000 | H7AE7] & AL FF ZA
PowerSuppl . . _
22 (%\@?iég?%};ia%%%_]) PowerPac Universal | 6,500,000 32,500,000 71957 & AY F5 A
Al89 Absorbance(&%),
' Fluorescence(333),
93 %gia;’]elfllaﬂteg;deﬁﬂ) Envision 130,000,000 130,000,000 | Luminescence("3%)< A&l ted thopat
- e e dyeE EXE mAYPE L HEES
Way Ee AR 54,
X189 Absorbance(&3),
. Fluorescence(333),
94 %‘ﬁ}tfﬁflﬂ"gegﬁeﬁm enspire 65,000,000 65,000,000 | Luminescence(83)< Aejko] thopol
- soTe e dyeZ ZTXH vAE 2 HNEES
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1 Ii;;jzg;z?migﬁmphmSis PROTEAN IEF Cell | 15,000,000 15,000,000 giﬁi ijq atell kA
) Pr(()]tgiﬁillJ gléc‘;ro%h;)]r%sgﬂ) PRt?ethaANcé\/[Hini 1.800.000 9.000.000 i‘i’ij iﬂ‘)’ﬂ w2} 2 e FA(
3 Pr?gi‘; }Sgcéro%hflr%5§7l) Criterion Cell | 1,300,000 6,500,000 E‘ifn‘qgiqiﬁﬂ w2 sk A
1 Plr(()lt‘;;;l'4 ;glécgo%h;]r%sgﬂ) PROTE()QEI I XL 4,000,000 12,000,000 Erfeég-ojlyﬂi;lj)wrﬁ} 2 e &R (
o | "lemann 01950 | Doeea con |20000000| 2 [avoonoo0 | B L ey
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KR 7

1g | Autostainingsystem Dodeca Stainer | 10,000,000 20,000,000 | G44& AZkell B @AM Gushe
(5G9 e
[e]
Densitomter GS—800 calibrated _ - -
— AL oluAE IE = A
13| (om R8s ) Densitometer 18,000,000 18,000,000 | 2-DE A& o|F|AE F5 ste ZA
Chemidoumentationsystem ChemiDoc XRS+ western blot, DNA, RNA, Protein 2
ERICEEEERED System 10,000,000 10.000.000 ) w0t 4= olmA A5 A
2—DESpotAnalyzingSoftware ddE 2-DE A9 A AT
15 | () Dhepots A RA]) PDQuest software | 16,000,000 16,000,000 | £ 0o o magri s el
%Hﬂ?é} Q. ;ﬂa 311
16 E%Wégggyﬂ) PowerPac HC 3.500,000 3,500,000 | western transfer - o
17 y;zgl%liil]c;;(])r)lsystem Astacus lifescience | 15,000,000 30,000,000 | Proteomics & & FAA X (1+33})
ELISAreadersystem ) WY g4 HhE 5o dranks-S
P g aawe g ark 10,000,000 10000000 gz sre 420 Gilter type)
Wel mx e 59 BANGE
19 (E;If;g‘fifﬁﬁg% xMark 28,000,000 28,000,000 | %A Z3E FA (monochromate
s eH HF21)
o 1
ELISAreaderwasher Model 1575 W §4 HkS S o] ubalulg 9]
20| (A mame g AEAR ) Immunowash | 0000000 2000000 xage Agez s B
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4PN AT 2 Au 52

3 3
=5 2dd 27H(") F9(™) 4=

Flow Cytometer ME 4 (53] vy EF
O A40 90,000,000 90,000,000 | 1o a0 el mme] e
g | Flow Cytometer with Sorter Synergy 150,000,000 150,000,000 | AEe] E4 2 Az e

(FAIZ &47))

Laser Scanning Confocal Microscope - ] ) Lo o1k
3 (224 A7) A1R 600,000,000 600,000,000 AEYG ZZF o 4A A4S A

Inverted Fluorescence Microscope . ok AE Y 22S B 2
4 (248 ¥ya]A) Ti—U 80,000,000 80,000,000 SEPARECPE

Upright Fluorescence Microscope . 1
5 (228 830 A) 801 80,000,000 80,000,000 Z2 TF

Inverted Fluorescence Microscope 3 A EZrjFA] AlZe] 4 2 x4
6 (=28 8330 A) TS—100F 16,000,000 16,000,000 =g 3o
7 MALDI-TOF Biotyper microflex LT/SH | 250,000,000 250,000,000 | CulturomicsE E3F nAE2

A& 54
1,266,000,000
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=
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AtomatedBiologicalSystem Vitek2 Compact 90.000.000 ) 00.000.000 | ¥AE £4S 98 =5
= = $3t
(U]Ag%%xg7]) 60 ) ) ) 5 = o 7o [e) o
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meter 6430 Triple 1 00 000000 | 1 | 300,000,000 | ok 2 mAE ArAle PR
’ b ’ ’ ];( = i RUN |

(A=A A 22 vt E e v Quadrupole e N e
AHEA7D
HPLC . Thopst 2 o] 7B Aol Fek @ A

LC3000 40,000,000 5 200,000,000 o E= =Tlw e RN Tee
(314507 =L ekoh = 12 ) iLC ol
MIDI System Sherlok Mi m AR o] X HFAF B0 Ea Ex)
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6. F]AE w H HE HH 5
= 2d 94 | FF () £E
) AE FAA, A Y] R
1 Z2ALWEN ULTF—1 20,000,000 | 20 400,000,000 )
Z 209+ vlo]&, 19k ulo]/Set
FDPL—100, nAEY] U EAAZT
2 e SAAZA)2HE 150,000,000 2 300,000,000 = o
FDPL—50 100Kg/Bach 17], 50Kg/Bach 17]
MAERBES A% FAAE
3 YT AAFZA AR FDPL—100 50.000,000 4 200,000,000 = °m
1.500Vial/Bach 171, 3.000Vial/Bach 17]
4 Z o)A o] A% AL-201-P 78.000,000 1 78,000,000 | WAE BE HuSo Z97 o]
5 RESEINENS SMP—3ST 10,000,000 | 2 20,000,000 | ®lzE=o] 93 mAE FF B
6 57141 A35 60.000,000 6 360,000,000 A& 7| v A2 u) ok
nAEG 7| HE
7 o 3 A 2B = MVE1500—190 | 60,000,000 6 360,000,000 )
e Z 129 vlo]d, 29t nlo]Y/set
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- 194 -




13 50L v AE H) <k~ CNS—=50D—Pilot | 1,000,000,000 2 200,000,000 AL 74 &8
2,458,000,000
7. AR &
2ddg ) TF =Y9) £
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2,780.000,000
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