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I-1. About KRIBS RI3S BRe R

A research institute established mainly by retired researchers in the life sciences field.
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Research experience closely related to daily life

Optimal ripening conditions  |mproved vehicle air conditioner odor
related to microorganisms using microorganisms

in kimchi refrigerators

Functional food research using Improvement of odor microorganisms
microorganisms in dryer
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High Performance Gas Chromatography Mass Spectroscopy
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Conducting joint research with industry, academia, and research institutes related to bio.
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Exploration and R&D of resource
microorganisms
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E Key microorganisms for bioethanol butanol production found in soil
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APPLIED AND ENVIRONMENTAL MICROBIOLOGY, Apr. 1989, p. 970-976 Vol. 55, No. 4
0099-2240/89/040970-07$02.00/0
Copyright © 1989, American Society for Microbiology

Spread a soil
dilution on a plate
of selective medium

Sterile glass spreader

Incubate

Isolation and Characterization of Mutants of Clostridium T
acetobutylicum ATCC 824 Deficient in Acetoacetyl-
Coenzyme A:Acetate/Butyrate:Coenzyme A-Transferase
(EC 2.8.3.9) and in Other Solvent Pathway Enzymes

SANDRA W. CLARK, GEORGE N. BENNETT, anp FREDERICK B. RUDOLPH*

Colonies of
Streptomyces
species

Overlay with an 74
Department of Biochemistry, Rice University, P.O. Box 1892, Houston, Texas 77251 . @ indicator organism ,/
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inhibition E
FIG. 1. Colony morphology on RCM. (a) C. acetobutylicum ::;::2;95 :
ATCC 824, (b) 2-BB mutant D; (¢) M3; (d) MS; (e) 2-BB mutant R. P 307 Sk Syt icmgenons
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Culture, pure separation, and identification analysis of soil samples from 9 regions

Biobutanol synthetic strain discovery project process

Spread a soil
dilution on a plate

of selective medium Pu re se pa ration a nd

Sterile glass spreader identiﬁcation
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2y IT-1. Discovery of resource microorganism

RI3S ¥=2 i

Metagenomic screening and RT-PCR primer setup and pre-screening
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Soil collection to discover resource microorganisms
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Watar Sampling Flow cylometry DMNA exiraction & Metagenomic analysis  Microbilal risk assessment
measurement Matagenomic sequencing
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Real sample Total hacteria lead Assernbly & Binning MAG annotation
Section 13
(913) 913 920 930 940 950 off 970 Jess

Clostridium acetobutylicum strain ATCC 824 (887) GGTTTAATT CGAAGCAACGCGAAGARCCTTACCTAGACTTGACATCECE! TCEGTARTEG! AG
Clostridium a cetobutylium 6 MSU  (893) GGTT TAATTCGAAGCAACGCGAAGAACCTTACCTAGACTIGACATCECERGAATTAGTCCGTAATGGATGAAG

Clostridum a cetobutylium 7 MSU  (893) GGTT TAAT T CGAAGCAACGCGAAGAACCTTACCTAGACTTGACATCECERGAATTAGT CCGTARTGCATGAAGYCC s
Clostridium acetobutylicumVKPM B-4786 (893) GGTTTAATTCGARGCAACGCGAAGAACCTITACCTAGACTIGACATCECETGARTTAGT CCGTAATGGATGARGYCC |
Clostridium acetobutylicum JCM 8019 (911) GGTTTAATTCGAAGCAACGCGAAGAACCTITACCTAGACTTGACATCECETGAATTAGTCTGTAATEG: Acqcc
Clostridium acetobutylicum strain ATCC 824-1 TAATTCGAAGCAACGCGAAGAACCTTACCTAGACTTGACATCECETGAATTAGT CEGTAATGGAEGARGYCC
Clostridium acetobutylicum JCM 7828 ETGAATTAGT CCGTAAT cangfcc
Clostridium acetobutylicum JCM 8016 ATTAGTCCGTAATGG, ac{cc A

Clostridium acetobutylicum JCM 8017 (911) GGTT ETGARTTAGTCCGTAAT c
Clostridium acetobutylicum JCM 8020 (911) s&T FTGAATTAGTCCGTAATEGATCARG]CC
Clostridium acetobutylicum JCM 8021 (911) GGT CTTGACATCECETGAATTA
Clostridium acetobutylicum strain JCM 1419 (911) GGTTTARTTCGAAGCAACGCGAAGAACCTTACCTAGACTTGACATCECERGAATTAGTCCGTAATGGATGAAGYCC
Clostridium difficie atcc 9689  (906) GGTTTAATTCGAAGCAACGCGAAGAACCTTACCTAAGCTTGACATCCCRATGACATCTCETTAATCGGAGAGTYCC
Consensus  (913) GGTTTAATTCGRAAGCAACGCGAAGAACCTTACCTAGACTTGACATCTCETGARTTAGTCCGTAATGGATGARGYCC

CGAAGCAACGCGAAGAACCTTACCTAG

CGTARATGGATGARGYCC

Section 16
(1171) 1171 1180 1190 1200 ————tpo——————tpr6— 1230 1248
Qostridium acetobutylicum strain ATCC 824 (1143) CTTATGEECTAGGGCTACACACGTGCTACAATGHIGEGEACARARAGATGCAATAJCGEAAGGTGCGAGCAAARCECA-A
ostridium acetobutylicum 6 MSU (1150) CTTATGECTAGGCCTACACACGTCCTACAATCHIGECEACARARACAT CCAATACCCAAGCTCCAGCAAAACTCA-A
dostridium acetobutylicum 7 MSU (1150) CTTATGPCTAGGGCTACACACGTGCTACAATGHIGEGEACARARMAGATGCAATAJCGECAAGGTGGAGCAARACTCA-A
Costridium acetobutylicum VKPM B-4786 (1150) CTTAT GTCTAGGGCTACACACGTGCTACAATGHPRGEGEACARARAGATGCAATA|CGCAAGGTGGAGCAARACTCA-A
Costridium acetobutylicum JQM 8019 (1168) CTTATGECTAGGGCTACACACGTGCTACAATGGIGEGEACAAARAGAT GCAATAJCGCAAGGTGGAGCAAAACTCA-A
dostridium acetobutylicum strain ATCC 824-1 (1139) CTTATGPETAGGGCTACACACGTGCTACAATGGEGEACARAAAAGATGCAATACGEAAGGTGGAGCAARACTCA-A
Costridium acetobutylicum JOM 7828 (1168) CTTATGRETAGGGCTACACACGTGCTACAATGHIGEGEACARAMAGATGCAATAJCGEAAGGTGGAGCAAAACTCA-A
dostridium acetobutylicum JCM 8016 (1168) CTTATGPCTAGGGCTACACACGTIGCTACAATGCHIGEGEACARARAGATGCAATAJCGCAAGGTGGAGCAAAACTCA-A
dostridium acetobutylicum JQM 8017 (1168) CTTATGTCTAGGGCTACACACGTGCTACAATGHIGEGEACARAAAGATGCAATAJCGCAAGGTGGAGCAAAACTCA-A
Jostridium acetobutylicum JOM 8020 (1168) CTTATGRETAGGGCTACACACGTGCTACAATGHPGECEACAAAAAGAT GCAATAFCGEAAGGTGGAGCAAAACTCA-A
Costridium acetobutylicum JOM 8021 (1168) CTTATGICTAGGGCTACACACGTGCTACAATGHIGEGEACARAAAGAT GCAATAGCGCAAGGTGGAGCARAACTCA-A
Clostridium acetobutylicum strain JCOM 1419 (1168) CTTATGECTAGGGCTACACACGTGCTACAATGHEGEGEGACAARAAGATGCARTAJCGCAAGGTGGAGCAAARCICA-A
Clostridium difficile atcc 9689 (1164) CTTATGCTTAGGGCTACACACGTGCTACAATGGE TAGTACAGAGGGTTGCCAAGECGTAAGGTGGAGCTAATCCCTTA
Consensus (1171) CTTATGTCTAGGGCTACACACGTGCTACAATGHI GGGGACAAAAAGATGCAATAFCGCAAGGTGGAGCAAAACTCA A
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I0-1. Discovery of resource microorganism ERI3S vRolienE

Resource microorganisms were secured from 94 soil samples

Clostridium

selected through pre-screening. il IR

x-ll_ El‘% E Phenotype

6-01-02 TsC 6-01-05 RCM 6-01-07 RCM

' B "M_EAZ E\:::::: ::::1:2'5:20251 15
A total of 115 strains 1 v

were iSO I ated I t 4{ iicun(@NR12L10)
of which 47 were ---1 ——iy
e e e e 051U beijeringdigi-NR_029230)

Clostridium Sp. Choeperinckai (DSM79Ly(giX68179)

102516)
licumigi NR_122051)

Phylogenetic icumigi NR_122061)
ree .

Soil No. 4-01-07 Plate code RCM 4-1-7A

Two unregistered
Clostridium sp species
that synthesize
butanol were —
isolated.R

Result(Species] ) | Clostagium butyricum Identities 99%

womemeeeeeemes Clostricium butyricum (giKU321268)
‘ ‘ -c\ stridium butyricum (giNR_112170)

7'(\ Iostridium butyricum(giNR_113244)
emememememeeeeems Clogtridium butyricum (giNR042144)
» e ROM_$-1-7A_cONtGL
P i
ylogenetic Clostridium .102516)
tree | -
— Clostridium beijerinciii(giNR_023230)
e ‘ —Cl M791)(gi X661 79)

ckii (NCIMBI362)(i X65130)
Clostridiu (giNR_122090)
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Korean Collection for Type cu|tures Korean Agricult ral Culture Collection(KACC)
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-8 Lactopocilus sakei

4 Weissela koreznsis

— Lesconostee mesenteroices

BEDWPEST TREATY 08 THE DYTERNATICHAL REOCNTTICN OF THE DEGSIT
CF MCROCRO ANISMS PR THE FUREUSE OF PATENT FROCEDULE

INTERNATIONALFORM
RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuznt to Rule 7.1

TOKormNILAB
KomNILAB
303, Cheonjam-ro, Wansan-gu, Jeonju-si, Jeollabuk-do
Republic of Korea

i3 103 OF TEE

Tentifcation referaace given by the Accession number given by the
DEPOSITOR: INTERNATIONAL DEPOSITARY AUTHORITY:

Weissella koreensis ND24 KCTC 13838BP

I SCENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

[ ]a scientific description
] proposed tzxonomic desizmstion
(Merk with a cross where applicsble)

I RECEIPT AND ACCEPTANCE

This Intemationa] Depositary
on April 17, 2019,

Tabove, which was received by it

IV. RECEIPT OF REQUEST FOR CONVERSION

oy this Inernaional Depositry Authority on

nd  request toe
‘Budapest Treary was received by it on

V. DNTERNATIONAL DEPOSITARY AUTHORITY

Signsture(s) of person(s) having the power 0 represent the
? ity Awhority o of suwborized
officisl():

‘Name: Korean Collection for Type Cultures

Address: Korea Research Inscrute of
Bioscience and Biotechnology (KRIEB)
181, Tpsin-gil, Teongenp-si, Teolllsbuk-do 56212
Republic of Korea

7’@/4 L Z:A‘mq

KIM, Song-Gm, Dirsctor
Dete: April 17,2019

FamER OETC Fam T

101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201

concentration of amino acid (ppm)

ATTGCAATGA GTGGCGAACG GGTGAGTAAC ACGTGGGAAA CCTACCTCTT
AGCAGGGGAT AACATTTGGA AACAAATGCT AATACCGTAT AATAATTAAA
ACCGCATGGT TTTAGTTTAA AAGATGGTCT TGCTATCACT AAGAGATGGT
CCCGCGGTGT ATTAGTTAGT TGGTGAGGTA ATGGCTCACC AAGACAATGA
TACATAGCCG AGTTGAGAGA CTGACCGGCC ACAATGGGAC TGAGACACGG
CCCATACTCC TACGGGAGGC AGCAGTAGGG AATCTTCCAC AATGGACGAA
AGTCTGATGG AGCAACGCCG CGTGTGTGAT GAAGGGTTTC GGCTCGTAAA
ACACTGTTGT AAGAGAAGAA TGACATTGAG AGTAACTGTT CAATGTGTGA
CGGTATCTTA CCAGAAAGGA ACGGCTAAAT ACGTGCCAGC AGCCGCGGTA
ATACGTATGT TCCAAGCGTT ATCCGGATTT ATTGGGCGTA AAGCGAGCGC
AGACGGTTAT TTAAGTCTGA AGTGAAAGLC CTCGGCTCAA CCGAGGAATT
GCTTTGGAAA CTGGATAACT TGAGTGCAGT AGAGGAAAGT GGAACTCCAT
GTGTAGCGGT GAAATGCGTA GATATATGGA AGAACACCAG TGGCGAAGGC
GGCTTTCTGG ACTGTAACTG ACGTTGAGGC TCGAAAGTGT GGGTAGCAAA
CAGGATTAGA TACCCTGGTA GTCCACACTG TAAACGATGA GTGCTAGTTG
TTCGAGGGTT TCCGCCCTTG AGTGACGAAG CTAACGCATT AAGCACTCCG
CCTGGGGAGT ACGACCGCAA GGTTGAAACT CAAAGGAATT GACGGGGACC
COCACAAGCG GTGGAGCATG TGGTTTAATT CGAAGCAACG CGAAGAACCT
TACCAGGTCT TGACATCCTT TGACCACTCC AGAGATGGAG CTTTCCCTTC
GGGGACAAAG TGACAGGTGG TGCATGGTTG TCGTCAGCTC GTGTCGTGAG
ATGTTGGGTT AAGTCCCGCA ACGAGCGCAA CCCTTATTGT TAGTTGCCAG
CATTTAGTTG GGCACTCTAG CAAGACTGCC GGTGACAAAC CGGAGGAAGS
CGGGGATGAC GTCAAATCAT CATGCCCCTT ATGACCTGGG CTACACACGT
GCTACAATGG CAAGTACAAC GAGTCGCCAA CCCGCGAGGG TGCGCAAATC
TCTTAAAGCT TGTCTCAGTT CGGACTGTAG GCTGCAACTC GCCTACACGA

Concentration of amino acid (ppm)
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Safety evaluation of
resource microorganisms (probiotics)
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KOREAN
IMI-1. Safety assessment procedures and decisions

ZRI3S ?120|ieiei7

* Notified of 19 types of probiotic strains in accordance with “Standards and Specifications for Health

Functional Foods”

Probiotic strains listed in GRAS, QPS, and MFDS

AlOFX| 1A & QPS & GRAS S

Bifidobacterium animalis ssp. lactis
Bifidobacterium breve
Bifidobacterium longum

L acticaseibacillus casei
Lacticaseibacillus rhamnosus
Lactiplantibacillus plantarum
Lactobacillus acidophilus
Limosilactobacillus fermentum
Limosilactobacillus reuteri

Qtreptococcus thermophilus

/ AMOokX 1Al & QPS S7H

Bifidobacterium bifidum
Lacticaseibacillus paracasei
Lactobacillus delbrueckii ssp. bulgaricus
Lactobacillus gasseri

Lactobacillus helveticus

Lactococcus lactis subsp. lactis

Qgilactobacil/us salivarius

(4

AJOFK] T1A|

Enterococcus
faecalis

Enterococcus
@ecium

EEAESIZ7/8E 718 (2021)
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HAUIISAE JIsSY A8
OZHIOIREA Xy Wit JH0I=
(SI§401 OHHA)
- WHO/FAD JH0IS2I0IE SAOF -

Enterococcus & w3 M|
e U 54 T} g5 &0l
2021. 6. I
o ?_l-:ﬁ-g -l-_g;’l- Ll@ .................................... ?
Q) st CEAE A A U MIC £3} Al 85 / UixH A BE :

1 |

2. 8EEd AE | SEEY o wg

3. Saddor Ay | S2Y4Y05 EY

4. AP EM A|" | D-lactate/Bile salt deconjugation ‘4’d 0§ Wt

WGs=> 254 : =
LH XK -
=L} : CJ Bio co-work
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wiey IMT-2. Whole Genome Sequencing ERISS T=olnaT

rdo

o M| LY/ (wGs M) - E KX (WGS =4M)

Res FI nder (biotoolsiresfinder) Vi rU I e n Ce Fi n d e r (biotools:virulencefinder) %

http://cge.cbs.dtu.dk/services/ResFinder/ http://cge.cbs.dtu.dk/services/VirulenceFinder/ et

Available versions
Whole genome sequencing>  Probes and primers> ~ Sequence assembly>  Genotype and phenotype>  Mapping >

Immunology » VirulenceFinder-2.0 Server - Results

Organism(s): Enterococcus,Escherichia coli,S. aureus,Listeria
In Silico Genotyping of Escherichia coli Isolates for Extraintesti
from one single isolate should be uploaded. If raw sequencin Bl EnEeg erie sibvE e e ol

following sequencing platforms: lllumina, lon Torrent, Roche 454 virulence factor | gentity | Query 1 Tempiate lengtn oS Kon i contipRMETcts Mikincon

Emerging ~ Other  Free of charge (with restrictions)

Web application /) 53 @&

Identification of acquired antimicrobial resistance genes in total or partial sequenced isolates of bacteria.

Virulence genes for Listeria

Virulence factor Query / Tempiate length Position in contig | Protein function

Multiloct

Sequence
( FASTA-I?ke >, FA)STA ») - PCR Exoenzyme genes for S. aureus

Dat Virulence factor Query / Tempiate length Position in contig | Protein function

Toxin genes for S. aureus
CARD T Virulence factor Query / Template length Position in contig | Protein function

#AMRCuration #WorkTogether

Hostimm genes for S. aureus

Virulence factor Query / Template length Position in contig | Protein function

RGI

RGI can be used to predict resistomes from protein or nucleotide data based on homology and SNP models. Analyses
can be performed via this web portal (20 Mb limit), via the command line, or via use of a Galaxy wrapper. The
command line version can be obtained from the Download section of the CARD website. You can additionally install
RGI from Conda or run RGI from Docker.

Shiga-toxin genes

Virulence factor Query / Template length Position in contig | Protein function

Virulence genes for Escherichia coli

Virulence factor Query / Tempiate length Position in contig | Protein function

This web portal supports analysis of genome i ic contigs, or p The
command line tool additionally supports analysis of metagenomic reads and k-mer prediction of pathogen-of-origin
for AMR genes.

Web portal - RGI 5.2.1, CARD 3.2.1: Open Reading Frame (ORF) prediction using Prodigal, homolog detection
using DIAMOND, and Strict significance based on CARD curated bitscore cut-offs. Options included for percent
identity filtering, low quality/coverage assemblies, merged metagenomic reads, small plasmids or assembly contigs
(<20,000 bp).

extended output

‘ Results as text H Results tsv H Hits in genome seqs H Virulence factor seqgs |

Online RGI results cached for 7 days. As the CARD curation evolves, the results of the RGI evolve. RGI targets,
reference sequences, and significance cut-offs are under constant curation. Full documentation for the RGI can be
found at GitHub.

Input Files: Lactobacillus_brevis_KU15151_contigs.fasta
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Circular map of Levilactobacillus brevis KU15151 Circular map of Levilactobacillus brevis B151
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wisy I-2. Whole Genome Sequencing ERI3S TEamuATE

Circular map of Levilactobacillus brevis KU15006 Circular map of Levilactobacillus brevis KU15176
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wisy I-2. Whole Genome Sequencing ERI3S TEamuATE

Contig1

Circular map of Latilactobacillus curvatus KU15003 Circular map of Lactiplantibacillus plantarum KU15149
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Decision tree for determining antibiotic resistance

Wil IIT-2. Antibiotic resistance assessment

EFSAZ2| MIC cut-off value (mg/L)

ZRI3S Y=Y uHTH

EXIMESY 257 » |59 |5|% |2 % B |8
3 2/ z2|z|=2|2% 2 %§ §- <
li‘ = o [] 3 o 3 Q 2} g
5 | 3 | 3 3 5 L
= =. < 3 3 o -5' 3
¥ = S a o < < ﬁ = o

3 = = 5 r_:: r_:: = ‘:g B.

2Exd >3
SEH mic 23 Lactobacillus obligate 1 e Le Lae |1 1 11 21
I M a
' 0|5 =1 homofermentative

MIC 0|3t MIC =1} Lactobacillus acidophilus group | 1 2 |16 | 64 | 16 | 1 1 4 | 4

1 Lactobadillus obligate > Inrl 16 32 | 62 | 1 1 8 | 4 )
g heterofermentative® N
Lactobacillus reuteri 2 |nr.| 8 | 64 | 64 | 1 1 16 | 4 -
s Ao © X =i ; -
A-Arerts) MEde fHH 7|I= Lactobacillus facultative

heterofermentative 4 [nr) 16 ) 64 | 64 T ! 8 4 )

254 LTS M Lactobacillus ) e | o S S O

=9 plantarumypentosus nr nr-

J L J L Lactobacillus rhamnosus 4 | nr.| 16 | 64 | 32 1 1 8 4 -
Lactobadillus casei/paracasei 4 | nr. | 32 |64 | 64 | 1 1 4 | 4 -
e - Bifidobactenium 2 2 | 64 | nr. | 128 | 1 1 8 4 -
=48 Mo 1 b= JONE=S R Pedliococcus 4 | nr | 16 | 64 | 64 | 1| 1| 8| 4| -
- —— Leuconostoc 2 nr. | 16 16 | 64 1 1 8 4 -
=7t |f8XL 85 sdEHO| Lactococcus lactis 2 4 | 32| 64 | 32 | 1 1 4 8 -
= =3 Streptococcus thermophilus 2 | 4 |32 |64 |64 | 2 2| 4| a]| -
J ‘ Bacillus spp nr. | 4 4 8 8 4 4 8 8 -
. 7 S Propionibacterium 2 4 | 64 | 64 | 64 | 05 |025| 2 2 -
Other Gram + 1 2 4 16 | 8 | 05 |025| 2 2 -
= s Enterococcus faecium 2 4 | 32 | 1024|128 | 4 4 | 4 | 16| 4

AIZEOIFZOLFX] (2021) EFSA (2012)

n.r. not required, ? including L. delbrueckii L. helveticus,

¢ including L. fermentum

b

not required for L. salivarus
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* Antibiotic resistance gene, it is dangerous because the antibiotic may not be effective in case of bacterial infection.
* Transmission of antibiotic resistance genes can occur frequently in the intestines.

Antibiotic resistance test method

MIC 0.25 pg/mi

1. Agar dilution assay 2. Broth microdilution assay 3. E-TEST

0= cpcxEH
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Assessment of antibiotics resistance of Lactobacillus plantarum KU15149

Cut-off
Antibiotics value Susceptibilit
L) (ugimL) S

Ampicillin 2 S*** Acceptable
Vancomycin n.r.** - - Acceptable
Gentamycin 16 0.125 S Acceptable

Kanamycin 64 12 S Acceptable
Streptomycin n.r. - - Acceptable
Erythromycin 1 0.016 S Acceptable
Clindamycin 2 0.016 S Acceptable
Tetracycline 32 8 S Acceptable

Chloramphenicol 8 3 S Acceptable

*Cut-off value is established in EFSA guidelines
**n.r., not required. ***S, Susceptible; R, Resistant
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Assessment of antibiotics resistance of Lactobacillus brevis B151

Cut-off
Antibiotics value Susceptibilit
L) (ugimL) S

Ampicillin 2 5 SH* Acceptable
Vancomycin n.r.** - - Acceptable
Gentamycin 16 0.094 S Acceptable

Kanamycin 32 3 S Acceptable
Streptomycin 64 2 S Acceptable
Erythromycin 1 0.032 S Acceptable
Clindamycin 1 0.125 S Acceptable
Tetracycline 8 4 S Acceptable

Chloramphenicol 4 1 S Acceptable

*Cut-off value is established in EFSA guidelines
**n.r., not required. ***S, Susceptible; R, Resistant
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Assessment of antibiotics resistance of Lactobacillus brevis KU15006

Cut-off
Antibiotics value Susceptibilit
L) (ugimL) S

Ampicillin 2 5 S** Acceptable
Vancomycin n.r.** - - Acceptable
Gentamycin 16 0.19 S Acceptable

Kanamycin 32 4 S Acceptable
Streptomycin 64 4 S Acceptable
Erythromycin 1 0.094 S Acceptable
Clindamycin 1 0.016 S Acceptable
Tetracycline 8 8 S Acceptable

Chloramphenicol 4 2 S Acceptable

*Cut-off value is established in EFSA guidelines
**n.r., not required. ***S, Susceptible; R, Resistant
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Assessment of antibiotics resistance of Lactobacillus brevis KU15151

Cut-off
Antibiotics value Susceptibilit
L) (ugimL) S

Ampicillin 2 5 S*** Acceptable
Vancomycin n.r.** - - Acceptable
Gentamycin 16 0.094 S Acceptable
Kanamycin 32 2 S Acceptable
Streptomycin 64 1.5 S Acceptable
Erythromycin 1 0.064 S Acceptable
Clindamycin 1 0.125 S Acceptable
Tetracycline 8 8 S Acceptable

Chloramphenicol 4 2 S Acceptable

*Cut-off value is established in EFSA guidelines
**n.r., not required. ***S, Susceptible; R, Resistant
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Assessment of antibiotics resistance of Lactobacillus brevis KU15176

Cut-off
Antibiotics value Susceptibilit
L) (ugimL) S

Ampicillin 2 S*** Acceptable
Vancomycin n.r.** - - Acceptable
Gentamycin 16 0.25 S Acceptable

Kanamycin 32 4 S Acceptable
Streptomycin 64 6 S Acceptable
Erythromycin 1 0.047 S Acceptable
Clindamycin 1 1 S Acceptable
Tetracycline 8 8 S Acceptable

Chloramphenicol 4 2 S Acceptable

*Cut-off value is established in EFSA guidelines
**n.r., not required. ***S, Susceptible; R, Resistant
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Assessment of antibiotics resistance of Lactobacillus brevis KU15003

Cut-off
Antibiotics value Susceptibilit
L) (ugimL) S

Ampicillin 4 5 S*** Acceptable
Vancomycin n.r.** - - Acceptable
Gentamycin 16 6 S Acceptable

Kanamycin 64 12 S Acceptable
Streptomycin 64 12 S Acceptable
Erythromycin 1 0.23 S Acceptable
Clindamycin 1 0.016 S Acceptable
Tetracycline 8 0.38 S Acceptable

Chloramphenicol 4 0.5 S Acceptable

*Cut-off value is established in EFSA guidelines
**n.r., not required. ***S, Susceptible; R, Resistant
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Assessment of antibiotics resistance of Lactobacillus plantarum KU210152

Cut-off MIC
Antibiotics value Susceptibility
mLy | (pg/mL)

Ampicillin 2 0.125 S Acceptable
Vancomycin n.r.** - - Acceptable
Gentamycin 16 1 S Acceptable
Kanamycin 64 12 S Acceptable
Streptomycin n.r. - - Acceptable
Erythromycin 1 0.047 S Acceptable
Clindamycin 2 0.016 S Acceptable
Tetracycline 32 4 S Acceptable

Chloramphenicol 8 1 S Acceptable

*Cut-off value is established in EFSA guidelines
**n.r., not required. ***S, Susceptible; R, Resistant
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wicl [MT-3. Homoytic activity evaluation

ZRI3S Y=Y uHTH

Probiotic microorganisms have high hemolytic activity, ingestion may be problematic.

Blood Agar Plates and Hemolysis Protocols

Created: Friday, 30 September 2005
Author « Rebecca Buxton

Information
History

The history of blood agar, as we know it today, is uncertain. The
inclusion of blood as a nutritive supplement in culture media may pre-
date the use of agar. In their 1903 Manual of Bacteriology, Muir and

for gelatin as a solidifying agent.

l AMERICAN
‘ SOCIETY FOR
-

MICROBIOLOGY

ASM MicrobeLibrary.org © Buxton

o-hemolysis

Reduces Methemoglobin in red
blood cell hemoglobin, forming
green colonies

B-hemolysis

y-hemolysis

Hemolytically destroys red blood
cells to form transparent colonies

Hemolysis phenomenon not
pound
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iy I -3. Homoytic activity evaluation ERI3S TR

L. brevis L. brevis L. brevis
KU15006 KU15151 KU15176

L. curvatus L. plantarum L. plantarum Streptococcus pyogenes
KU15003 200793 KU15149 KCCM 11873
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MTT assay LDH assay

_—

g N Damaged \

MTT \ Cell
\%\(N Tﬁrazolium MltOChOndrlaI \d * /

reductase s

N\ HN—N Lactate Pyruvate
O ™~ ‘e
O/ Formazan LDH

3-(¢4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide

NAD+ NADH

LDH assay measures the degree of cell death - Diaphorase -

by measuring the amount of Lactate dehydrogenase _
. . Tetrazolium Salt Formazan
released after cells are destroyed by toxicity. (INT) (Absorption 490-520 nm)
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[Ed 44018]
- A EES . LDH assayE 8% MESH E7L

- AIEEL : L 0000 0000 T+ Positive controldt H|LL A] Ro|Hoz 2
M==/d0| LIEIE

g

150+ I

--
1

- - —

- — — el

1

Cytotoxicity (%)

LI T L
Negative Positive 10’ 10° 10°

L G000 CO0O

E coli
(CFU/well)

(CFUAwell)

mp<0.005 vs positive control
##% p<0 005 vs same concentraion between . 0000 O0O00O and E coli
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D-lactate production

DL-lactate racemase

» L-lactate > D-lactate HO COOH HO COOH
» D-lactic acid cannot be metabolized in the human body /c\ >c \/
. . . L H CH CH b
« D-lactate accumulates in newborns and children, causing acidosis. . ? -
L (+) Lactic acid D (-) Lactic acid

« Daily intake of D-lactic acid: Below 100 mg/kg body mass (WHO)

Types of lactic acid bacteria according to the enantiomer of lactate

I

Lactobacillus delbrueckii Lacticaseibacillus casei Lactiplantibacillus plantarum
subsp. delbrueckii Ligilactobacillus salivarius Levilactobacillus brevis
Lactobacillus delbrueckii Amylolactobacillus amylophilus Limosilactobacillus fermentum
subsp. bulgaricus Ligilactobacillus animalis Latilactobacillus curvatus
Lactobacillus delbrueckii Pediococcus sp. Lactobacillus acidophilus
subsp. lactis Lactococcus sp. Lactobacillus crispatus
Lactobacillus jensenii Streptococcus sp. Lactobacillus gasseri
Lactococcus lactis Enterococcus sp. Lactobacillus helveticus
Leuconostoc sp. Aerococcus sp. Lactobacillus johnsonii
Oenococcus sp. Carnobacterium sp. Pediococcus sp.
Weissella sp. Weissella sp.
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80
60
—— | ]
>
&
- 40
i)
(@)
©
(@)
b=
o 20
|
0

L. brevis B151 L. brevis KU15006 L. brevis KU15151 L. brevis KU15176 L. curvatus KU15003 L. plantarum 200793L. plantarum KU15149

D-Lactic acid M L-Lactic acid
|
DL-form DL-form DL-form
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Bile salt deconjugation

Bile salt hydrolase (BSH): Deconjugates bile salt to eliminate

o : emulsifying function and makes fatty acid decomposition difficult.
NJ:ISEE@ £ « secondary bile acids: Increases risk of colorectal cancer
OH OH o] OH (2]
Conjugated BAs (e.g. TCA or GCDCA) g
&i‘:ﬁ:;‘; . MRS agar (control) MRS agarth ?.5% TDCA
oH free .é : -
free taurine glycin: 3
L &) £
| ) OH E BSH (+)
Unconjugated BAs (CA or CDCA) i
@ 7 o. dehyroxylase
OHE\ )agg\ E Loc. plantarum 182
OH DCA OH LCA =
[+}]
Secondary BAs E’
BSH (-)
CA, cholic acid; CDCA, chenodeoxycholic acid; TCA, Lac. rhamnosus G(ATC 53103} Loc. rhamnosus Gﬁ{nrccm]

taurocholic acid; GCDCA, glycochenodeoxycholic
acid; DCA, deoxycholic acid; LCA, lithocholic acid.
Joice et al. (Gut Microbes, 2015)
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(E) (F) (G)

Fig. Bile salt hydrolase activity test of probiotic strains. (A) L. brevis B151, (B) L.
brevis KU15006, (C) L. brevis KU15151, (D) L. brevis KU15176, (E) L. curvatus
KU15003, (F) L. plantarum 200793, (G) L. plantarum KU15149. Positive control:
Eubacterium limosum KCCM 12101
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Consideration for toxicity test — Test animals and test condition

Standardization of test animal Standardization of test condition

4

®Use of normal animals without genetic
mutations | %| A 107~10° CFU/kg/day 0| At 2
mStandardized on rodents to take into
account physicalogical relevance and the
cost, duration, and practicality of testing '
®mIn the case of weekly age, it is based on

animals aged 5 to 6 weeks
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Wil I -6. Toxicity test ZRI3S ¢tzolmreeiny

W 2HHO| 2 E| A (XA 101 CFU/Kg),
sEEE Ad 520 F9

A *I =13 ’_It

& 7|
&7
o

()
IEU\|°4 2

Sy Bt




Effectiveness evaluation of
resource microorganisms (probiotics)



KOREAN

(=]
o

JI
B
pr
=T
ol
.
o
un
m
oc =
~- 0 E OO0 o oo o o o ) o
ok e
-
8l )
fl S O O O O O O O O O O
1o =
o
T O 0O O o o o o
C
oK
Klo
o
I =
.._W, L o 3
© = 0 - g
m + o .m > Jojtl |J|._ =
= ® & 5 & @mm g £ 5 U olo
(D] o— [l O N + —_ u_
© s 2 @ g g PNy
Cc T B > Bl o BEN © lH ok < u.__.%
5 2 8 8 5 ¥ 5 o4y O =
- : 885280 nwdils
w - & ¢ = o Kl o o il =
~ By S = don =3
l £ B £ Bogr W3S
Qo o Rl or =d =
o 5 ) =r [ D KH
=1 < BB <z w0l
o = TS
= © o1 XM
— Q 15
] = 0
v — 7_”_.A_
> S 510! 1t
c s _A_o.__.m_.E H_.__|
m ._nl.w 80 w7l
o c
f [T ] .
Q & =00 o M ko
— = _._.__Mu_owAﬂ o = R’
(C - = UM =3
O ol <
O o © K= o
c (&)
— (@) )l
v L
J .ﬂv_ _Aﬂ ._”..___A._
-l 5 e
Q
1
S| =
] a
= =
o o
& m



KOREAN
IV-1. Clinical efficacy evaluation KRI3S B=olisd

Biomarkers to confirm intestinal health-related functionality

dIlsctdtad
Hjo| 2 O}AH
in vitro in vivo human

g9z s|mEAR, YEuE AR S 0 0 0
2 5
XA oep HolN 7, BMEENTE S 0 0 0
M| Ef K] .= 8] A (Metagenomics) 0
U Ml=tof efet Fufit= 0 0 0
LU foll 22 24 (B-Glucuronidase) 0 o) o)
U pH 0 0 0
S

OME 7|M CF 2 X| & A (Short chain fatty acids) 0] o) o)

EARO0|8S 0

gt 7| & (B-Defensin-2) 0

T SO EF0] et Bl HAXSH 2d 0

SN MBS ATEIA dB87IsHE 7S

g 87t 70|E
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o « . . . : 1 310| I} e 119
wae IV -1. Clinical efficacy evaluation ERI3S TRoinErd
1) Metagenomics &4
842 NesEA U HEEAMQ g-pcrE DI THECH YL O0[A2HI0|Z f2d B7IE &l Z2HO|QE A ALI|SAE2
rRES Hog = Ao, HEE EH(Fecal) HE0= ZLHAM O CiS HE 20| Ciefer AZad E& 8 HE dF0 HE rads
soi8t 4 Uct

>
ot
T
>
ogt
of

e 8 A 2 HEY Al &t

= & EN i ' > OH A}
KRIBS A&l Tl O[3 2 HIO| & & &4 Next generation sequencing(NGS) DA E, WA B %
O| 2| Xt | Al . - _
00|32 2H}0| 2 X|HO|MESEM q-pcr TEAR, BAA|E CFU/g(ml)

/ —
.t aE R S

Metagenomic NGS NGS Primary Taxonomic or Secondary

library . , . . )
DNA Sampl :
ample preparation sequencing analysis Functional Profile (s) analysis

/

Bioinformatics
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2) SCFAs =
CHA) K| EHAHSCFAS, Short chain fatty acids)@ AFZIO| ABIA|Z|X| 2= AlO|M QL LASIA 22|05 52 ZLYO0|ME0| E&jjsiA TtEL
CHAFARZ O[T TR2f X[ S Hotel A 2 ALO|o HEtd S nefstH, MEstH ME| M Ol 2|t A2 HE|St= W 0| S5}t

S| °

HMetHold =¢et d=sty ME0M EhXEdS FE=tols 7t

[

[0)
o
<
«£
o
Q
(%]
0
>
b
o
3
Q
—+
o
®
-
Q
©
>
<
<
Q
[%]
(%]
wn
©
(0]
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o
3
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(= d
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=

SCFAs G-protein

— Activation of immune system
Sources coupled

— Modulation of nervous signaling

O receptors . ; -
Dietar g (GPCRs) Blood-brain barrier permeability
¥
. HsC~ ~OH .

proteins.and Acetic acid

peptides
) gl — Gene expression
Dietary I— H:aC\,JJ\OH Ao — Anti-inflammatary,
fibers Fropionic acid e Immune-suppression
(HDACSs)
Microbial O
succinate ch’“‘\)LDH
and lactate Butyric acid TCA cycle — Energy production
& — In=ulin sensitivity, glucose
B-oxidation talerance
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3) Calprotectin &

Calprotectin =AM 36KkDal| Z&-0rH ZAgt T A O|Ct ThEQf O A 10| = LIEILLY | = ot CHREE 2 57 M Z 20| ZXist=0 S5
A= E2|k[0f MU BSHENE BHHSH= W ESHE HX| X} (biomaker) G2 BHCE Calprotectin 2412 &6l 2217 A 52| R/FE

YYo= OISt 4 ULt

4) B-Glucuronidase =
B-glucuronidase= MU O/ =0 o) Mzl 242 2 45
M E| = B-glucuronidasel| 240 7| Ql5tH, HHE ALAO|ME= Ol &

B-Glucuronidase =42 S A JWLSIIX} St AL 7| sAEL HEES W E 3T 5+ ULt

Indications /W\l/_\/
Differential diagnosis i : INTESTINE
between IBS and IBD ‘ Gut MIC!‘O'bIal
B-Glucuronidase

(both CD and UC)
Associated ﬂ(——lﬁ T::ne“rapeutic : -
with clinical {7 23 ollow-up ‘ o ‘
1 A marker (1 08
relapse % JE [ \ _—: @0 ! Oeo O
1 Fecal "[_ Y Estrone Estradiol

Bq prot ect.l’t[“' ’V\/f\_/\_/
y -
k [ Endometriosis [ Breast Cancer |
Inexpensive Non invasive
Ovarian Cancer Endometrial Cancer |
Quick

lycystic Ovary Syndrome ‘

Qualities
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it E HIO|EIA O . . . .
Genus level to improve intestinal environment
100 -
90 1 M Enterococcus
« C57BL/6N, male, 55 d Ot A 80 -
70 - = Akkermansia
* 45% —TI—XIHI-MO| = Eol_l- |:|||:||_|'|:||"CID‘ﬁ E%I 'IQI'EOE!'- 60 - B Romboutsia
® Hl ot % %56}D=|A1 82|S7|_|' DH OEI ﬁ HFE'EISU x109 CFU) 7:|:I'L —IIE‘O:I-C.’-I'- 50 M Faecalibaculum
_I- 40 7 .
e Al AO 7HJ\U\|O|—TL(ND) 45% 11 X|dFAl OI:rL(HFD) HFD+L-LAB1(L. brevis 30 - [:i::::il
B151), HFD+L-LAB2(L. brevis KU15006), HFD+L-LAB3(L. curvatus 20
. 10 - B Weissella
KU15003), HFD+L-LAB4(L. brevis KU15151), HFD+L-LAB5(L. plantarum 0 fdob
M Bifidobacterium
21052)2 A HFD LC LB LB LB B151 LP
= KU15003 KU15006 KU15151 KU21052
[T —— nm s e e s e w."“ ...... -
LC LB LB LP
o e : . . t i = 29 HFD  cu1s003  ku1s006  Kuts1s1  “BB1ST yuaqos2
F 3 + 1 | F 4 & A
‘ aanz:m 3 . G ...£u-uu Bifidobacterium 0.004 0.004 0.002 0.002 0.001 | 0.024 |
Weissella 0.000 0.000 0.000 0.000 0.000 0.000
Treatment of kecth acld bactera 1 x 10% CFUY for 90 weslin
: Lactococcus 38.104 43.556 40.918 37.687 38.913 31.577
owow [ w0 | wo | we | cw | ww | e | we | Lactobacillus 6.019 9.692 7.128 8.060 17.910 11.143
[ 1% el b %% ucal tad
l l l Faecalibaculum 16.603 18.209 21.776 20.660 25.192 18.753
e I N ke J
ot . . = Come - s = Akkermansia 0.046 0.075 0.024 0.007 0.043
: Enterococcus 1.731 0.546 0.969 1.070 0.699 0.379
st | 62.507 72.082 70.816 67.486 82.758 62.910

« Genus levelO|A] Lactococcus £0| S™HE XX
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Production of SCFAs Production of B-glucuronidase The contents of calprotectin

80 - 0.035 - W Before
B Acetic acid 0.07 - m After

70 H Propionic acid W Before 0.03 -
g Butvric acid 0.06 - m After
5 60 - & Butyric aci
o —~ i
:E, g, 0.025
\E 50 = 0.05 -+ %ﬁ
ks > £ 002
=
© e £
s 40 S 0.04 - S
o > g
o Y © 0.015 -
5 30 © =
8 2003 - 3
(%]

o

I 20 5 0.01
| O
2 5 0.02 -

10 A 0.005 -

0.01 -+
0
LC KU[15003 LB KU15006 LB KU15151 LB B151| LP KU21052 0 -
0 Control  HFD LC KU150@B KU150@8 KU15151LB B151LP KU21052
Control  HFD  LC KU15008 KU1508 KU15151LB B151LP KU21052
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ot =2 A0 Cjet ojo|3 =H{o|F 2 Taxonomic compositions by probiotics

HEfUA 2 M consumption

*Balb/c, male, 5+ & O A

BYURARY Q& M sF7HOIY MURF(1x10°CFU)E BT 01 2 Phylum level

RS A Q2 CHQM Z(CT26)2 T|BH0|AlSH0] BYOIS AR QT (ALK

A32|d HAHZ Sl LA LM = 5%x105 cells/mouse 0] A&t

BYOIRADH R F 47t F 1§I MEFRF(1x109CFU)E A7 50T J

EQOIO AR O & & EoFo| MES 7| MO 2 BHESET 2107} 80-100 R e Y T
0| EEHSH S SHotR| 2 Eof st S

H 5L EX: V(mean tumor volume) = [(AxB2)/2] (A=2}=Z 0], B=Et=Z0)

AT 2 =T (PBS), 2 A (5-FU, 50mg/kg), LABI(L. plantarum KU15149), b. Genus level

LAB2(L. brevis KU15176), LAB3(L. curvatus KU15003) 2 T 5t A S.

contrel -. I ...I:l_

ey . : L I [ | ]

- o . ) ? : ....... ; ....... - :. ....... _= a e e -I . I.[E -

F T T =a
" - 2 4 lu 3 6 7 8 9 1o ‘
. IO F ot ¢t ¢t o 22 82 s veos {1 [ [ﬁ_ |
~ s WY sy i pwen \ N | [ | | ]
l Dw-mlmah: (r LAB (1 x 107 CFUY ‘ | "‘!:.IKI":I of LAB | 0 10 20 30 40 50 60 70 80 90 100
Proportion (cut-off % for ETC taxa : 1.0%)
&n o e | oF | . [ - [ 5 | I Paco01118 g PAC001092 g PAC000664 g I Paco00661 g [ PAC000656 g
= "
= — » o = KE159605_g I E159571 g KE159538 g Clostridium_g21 I Ruminococcus
et | Deet I Pseudofiavonifractor I Parabacteroides I oscillibacter I Lactobacillus Bacteroides
Wiker I Water I PAC001091 g I staphylococcus Jeotgalicoccus [ PAC001360_g PAC001228 g
- ETC(under 1% in average)
i i L [ #8s | i [ & 15178 | e |
irmi =0 % O|AH ™M M B i 220|309
*  Firmicutes Z0| 64% S8 d/d, Bacteroidetes & %
bt AF O 2ol Lactobacillus = HIEO] 37t
. ofwt S0l 2ol Lactobacillus = H|=0| S
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Production of SCFAs Production of B-glucuronidase § The contents of calprotectin

120.00 0.5 1 0.18 1
045 - il
100.00 0.16
04 A
I g 0.14
g 80.00 5 035 -
E) g 0.12
3 g 0.
s S 03 >
T c000 fi E =010
::Cj : B Acetic acid o 0.25 A % .
(8]
S = B Propionic acid é 02 *8 0.08
w0 RN . s
Z 40.00 H Butyric acid § g
3 3015 - 0.06
@
i «“
20.00 - 0.1 A 0.04
0.00 0051 0.02
o F 1k | B
Control 15149 15176 Dead | 15176 Live 0.00 ‘ ‘ ‘
S5 Control 15149 [15176 Dead 15176 Live
)/\




KOREAN

st IV-1. Clinical efficacy evaluation ERI3S T=olidrd

HE0j cHet ofo|3 =Hlo| & 3

Taxonomic compositions of genus level

HE}Q QA ELAM

-1— 1

100% - T -
— e 9
- AT ZR2HO|E|A MUS QI3 22T RE SSR U S 250, IR 0%
" . o 60%
O AZ 0|23l 12 B%*%F(wmm IACUC 202140). ¥ S22 X5 40+2¢ ’
ox 40%
Ol ICR(Crl:cD1) OFR A E EX|HEO| 2 (Gwangju, Korea) Ol Al L 4SHO] O 8SHRA LT,
o 20%
1F Y7ol &=37[2t2 =10, 11Fd o YN E 0| .
0%
« AASE 2 control™(PBS £, n=4), 0.85 mg/kg2| LPS & O & (n=3), 1.5 mg/kg °I
LPs EOj 2 (n=3)C 2 LI-0| 2202 E0j8t 22Z0| QL0 AFRE [psO] o v | I
s | /& &0 N |
S == 0’Connor et al.(2009) 2} Murray et al.(2020)E & 150 A™SI¥ 1A,
e e JJf EEITEl . m
LPS(Sigma-Aldrich, MO, USA)+< Escherichia coli serotype 0111:B4E 0| &&t. LPS2| o m EEIEE W —
2ZE0] &, 24 ZH fastingAl 7| | HE 242 T, . O —
ey | || ININE !
oo | I H TN im
oy 2 g 0 1 2 3 s oo N |'m
: | Il NI
n} I I T ] T I I I I N I Ll
SPT SPT SPT LPS OFT TST FST  sacrifice 0 0 2 0 w % w o @ % 100
Ada ptatlun ﬁ.‘il]l‘lg SFT _ I:nrtion (cut-off % for ETC taxa : Lﬁ _
I kE159628_g KE159605_g KE159571_g KE159538_g B Clostridium_g24
B Clostridium_g21 Turicibacter Ruminococcus Pseudoflavonifractor I Parabacteroides
I Oscillibacter I Mucispirillum B Lactobacillus - Bacteroides Anaerotignum
PAC001500_g [ PAC001118 g I Arthromitus PAC002367_g I PAC001091 g
I Eubacterium_g17 ETC(under 1% in average)

. Flrmlcutes—-—OI 60% O|AF 2
- it ™ of 2fs Bacz‘erlodes H| 20| =7}
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Composition of Bacteroides spp. for alleviating

Principal coordinates analysis of Genus

depression

g 40 T Principal coardinates analysis
g [unFrac, Ganvus, brdude Unclessfied OTUS (Reads))
i - — 437 EEEEssSsSSs——— | EEEEEEEE— 14
E
Bacteroides i o
— E
. ‘ : O
| / an ™~
11 PC (55059 )
TE Fluoxetine M¥|=  KU15152 dF  Lb200793 MF=  |Lp200793 MF = S At i 1. e | D it L i
R 29.91% 32.07% 29.86% 27.2%
gz 33.27% 34.19% 39.07% 44.8%
TR 3.36 212 9.21 17.6

« Beta-diversity =4: H&d 71} ST Lo AL0|of EH2} 2ol
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Production of SCFAs Production of B-glucuronidase | The contents of Calprotectin

(1 Acetic acid
Propionic acid

B Butyric acid

B-glucuronidase activity (U/mg)

©c o o
v o0 N

© o o
w

o
Y

~

N
1

MMM

ElBefore
B After

Calprotectin (ng/g)

0.200 |
0.180 -
0.160 | T
0.140 -
0120 |fi
0.100 -
0.080 -
0.060
0.040 -
0.020 - [

0.000 | EE

EBefore

After

NN

s i aE b

i)

%

O s
%

>
‘5<\> Y

» To obtain one commercially viable candidate microorganism, research on
approximately 7 types is required.
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ZRI3S Y=Y uHTH

Antibacterial / Antiviral activity test

99.99%
gjo[2{A
\ 20204 AISHEl AZLO| 0TI QI 91O R0l RGN S22 35 S
Y AMAFOME St SHOI2A 7| 5'E AE MAXHSO0| 24510 ACHL HAEE 5
99.99% ' 99.99% o| = &0 b ASZIXIHOL MBI E MBITLR S ChOESE 20RO St A
E?_-I, —lET'_‘OI: — Ol'LlEl- ﬂEioXHQI' S [N~ 0227|'|j S El'oon_l' T'_‘OI:O” %E'—I—XH7|'
MEE|DIA FE T BH0[2A BRI ReD FRE 42 A D YLk,
1)gas ot
AA FEE7e HEIE L £ At YEE7s et duse X2 HAOHK| Y1 53O RFE THe| == BIHOIH, YEE =

AA
2Ot 7S AMAIZ| =X 0f Cet HaES

BEFORE GROWTH

Bacterial samp
to be counted

Too many
colonies to count

No bacterial growth
Antibioticdisks mm‘;*m (zone of inhibition)
= Bacterial growth
YdE7t_T| 23 =] (Paper disc method)

-,

le

.:_j.-
|
.

Serial dilution

1:1.,000

= \\II /‘,

A p
110,000 1:100,000

B
e/ \&a£9 N/

0 colonies

A& (Dilution method)

1z
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KS M ISO 22196

S. aureus, K. pneumoniae

= P
S. aureus, K. pneumoniae SERE =5 R
. r N H||:|._T|_A-I A|E

%

Log, %

. . . ° e e e o 2 o] 2= No] I | Rej Jo- | 2|
< IV-2 | | b | | ZRI3S P52 ufe e
I . Functional evaluation (antibacterial/antivira activity = =
<4 AlE>
A AEE i 5 AMzHE] | AEZa
Antimicrobial activity of immobilized antimicrobial
ASTM E 2149 agents under dynamic K. pneumoniae DYHAE, BYAE %
contact conditions
Standard Guide for Assessment of Antimicrobial . O AF A 9
ASTM E 2315 Aty Using o Mol Brecealuis S. aureus, K. pneumoniae MU= Log, %
I & M (Staphylococcus
9|8 A= H|(Q|2% =) aureus, ATC; 653'8),
AlOFX Jto|E2tol S E L 90| atol EH’é*E(Esch;a;lggg coli, ATCC HYA = %
EE= ATCC 10536)
BEIAEIQY 2O St Al atEH . -
KS K 0890 S ~Ere l—g% L_LE!*J% | = S. aureus, K. pneumoniae MQ CIEM AR mm
KS K 1SO 20645 HAEY —otid 5 — b 2t EE A S. aureus, K. pneumoniae H4R 038 AlE mm
KS K 0693 HEo g AlgeH
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IV-2. Functional evaluation (antibacterial/antiviral activity)

=
2
=2

=
=
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NERCPONL

o
[=}
S

S. aureus 2| il

"
¢t

=
clear zone =4

M=k (agar diffusion test) = S

ol

%

NERPONE]

-
=z

o

S. aureus 2|

flask cultivation

pg/mL

AR, HSA=

o1
S

a

Mic & mBc &A1

pg/mL

NERCPONL

-
=

o

S. aureus 2|

%

NERCPONL

oy
[=}
S

I

S. aureus 2|

e W FR7A
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1) gHtolA S B}
Hiol2{A FEHEILE fIsh 713 YEtH ez ALLEls= WH2 E2t3 24, s0% =2 1Y &
C

xy 2HTCID50) 50| QUACH Z2H3 (plaque) 2t
HRO|{AZH 0| oI5t0] M HEE Yo7l BHEME 22N, E2tE F 2 HHAM

o2}
[ gy O
= GMEE2 78 ECh ot 7ol 2 g0l U= Hio[2 A

I
=
QUXtE StLte| E2tAE E/d$HCH= 0|2 810 plaque assay2 235 HEO| A Q| HEHO| AL EICE

/ Plaque Assay l\ /-\ /\ 1x10°cell/well

. COO

10X dllutlon in serum-free DMEM Fixatlon and staining

with crystal violet

..
®
+

Z 1.5 hr at 37°C, 5% CO»

* Lytic viruses *
* Agarose overlay, CV-stained 1% agarose 2X EMEM
* Low-density plates

\Quantiﬁed as PFU/mL /

The antiviral activity of probiotic candidate strains must be tested in animals and
humans.
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MV

Al Al

11ls

g e o S A 2 HEY AlgdZat

ASTM E 1052 Efficacy of Antimicrobial Agents Against Influenza A virus,

; : . B ’ DHAE, YA E %
Viruses in Suspension Calicivirus, Colonavirus
e - Infl A virus,
KS K 1SO 18184 BAEIY — MRNEo| gHl0|2A SN E B rruenza A virds, M8, CI3M AR Log, %
Calicivirus, Colonavirus
ZatAE S T|EHH|CHS S EHOA Influenza A virus ZotAE & Y
= i N o o — 'y = =, 07 X o,
(S0 20 ez stHo| A S =X Calicivirus, Colonavirus HICFSMH A2 Log, %
ZEstAst XA FRLL19AERNASS st rlas AEI|E Colonavirus DA =, HYA =2 Log, %
<7|EL Al RS>

L CHAF 51 Hpe NECLE NEER
L CEES 2

Influenza A virus DHAR, HYAE

ISO 10993-5 ME=MHEI}

MTT assay DHAE, YA E %
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