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SUMMARY
(FELHE)

Fermented vegetables are among the oldest traditional food. They are made by
fermentation of local vegetables and lactic acid bacteria (LAB), which have a key role
in the fermentation stages. LAB itself is likewise used as probiotic additives because
of its diverse useful aspect in human wellness.

Recent technological achievements make it potential for analyzing total bacterial
complex without cultivation. A technology led an innovation in the monitoring of the
bacterial population with an isolated DNA from environments as food or fecal sample.
LAB has been employed for the fermentation and it plays a part in a major
supplement for the bacteria. Kimchi is a representative fermented food in Korea. It
contains diverse LAB including Lactobacillus sp, Weissellia sp, and Leuconostoc sp.
The Intestinal bacterial population changes according to environmental stress, such as
fermentation of food, limitation of nutritional supplement, and treatment of bactericidal
materials. The correlation between LAB diet and affecting in intestinal bacteria
community needs to be analyzed to understand the LAB behave in the intestine.

In this study, we monitored the intestinal bacterial community changes by
metagenomic analysis approach and collecting the bacteria associated with LAB
supplement.

LAB was isolated from kimchi and primary identified by 16S rRNA sequencing,
previously. On this, acid tolerance and bile resistance of LAB were examined and L.
plantarum and L. citreum strains showed relative viability while L. lactis and L. sake
strains were defected in acid tolerance and biliary resistance at pH 4 and 0.3% bile
salt for 2 hours at 37T, respectively. Antibiotic resistance was tested by a diverse
spectrum of antibiotics, including vancomycin (inhibits the cell wall synthesis),
ciprofloxacin (inhibition of DNA gyrase), chloramphenicol (inhibition of protein
synthesis), and tetracycline (aminoacyl-tRNA binding inhibition). The L. plantarum and
L. citreum also showed the resistant vancomycin, ciprofloxacin, chloramphenicol,

tetracycline at 10ug/ml concentration.



The bacteria is also tested in mouse model with antibiotics treatment and
hospitialized patent who have CDAD (Clostoridium difficile Associated Disease) positive
symptoms. The results showed that supplements of LAB enhance the clearance of
Clostridium sp. in animal model and LAB also increased in the human fecal among the
CDAD patient.

Proteomic and metabolomic approaches indicated the difference in the bacterial
growth. Carbohydrate metabolites are related to protein expressed at the late stage of
growth, while DNA replication is related to protein expressed earlier stage of the
growth. We also sequence the whole genome of L. plantarum wikim 18 which showed
the antibiotics and acid tolerance feature among the tested LAB. The genome
sequence was annotated using RAST genome annotation servers. The contigs of L.
plantarum wikim 18 were annotated to have 336 subsystems, 3,316 coding sequences,
and 66 RNAs.

RAST server identified the genes present in the test strain genome, but not in the
reference genome. Among these genes were those encoding a GIpG protein,
glyceraldehyde—-3-phosphate ketol-isomerase, and inosose isomerase associated with
sugar alcohol production. The draft genome sequence of L. plantarum described in this

report will help the understanding the future in kimchi fermentation.
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AlZolokZ ot A X | A= Lactobacillus acidophilus, Lactobaillus casei, Lactobacillus
gasseri, Lactobacillus delbrueckii spp. bulgaricus, Lactobacillus helveticus, Lactobacillus
fermentum, Lactobacillus paracasei, Lactobacillus plantarum, Lactobacillus reuteri,
Lactobacillus rhamnosus, Lactobacillus salioarius, Lactococcus. lactis, Enterococcus
faecium, Enterococcus faecalis, Streptococcus thermophilus, Bifidobacterium bifidum,

Bifidobacterium breve, Bifidobacterium longum, Bifidobacterium animalis ssp. lacti

o

=
A T L fl AANBE A8 5 A 7% AN 5He s Eeleled s
= ST FEzEle] e o= A oA Q13 Zmutoleyx T 87HA
(L.acidophilus, L. paracasei, L. plantarum, L. delbrueckii spp. bulgaricus, S.
thermophilus, Bifidobacterium breve, Bifidobacterium longum, Bifidobacterium infantis)<
Zgste] e AAE o] &3 7ITA AEE NEAS Tl AlSFstete] dvstar 9l

(FAEH, gtetariAl Fof Sl o WH|, F2 ¥, 553 grkztk, A
ol ddts S4e] 3 3 A gt mE fAbd AAZE AlEE AL Qo ASE o] ofEekd
A X = Lactobacillus sporogenes, Lactobacillus acidophilus, Lactobacillus casei variety
rhamnosus®| sAAZ W= T 1795 AiS AAstA uwtold s, dFA|oF, ghw| ok

o] oF 400171 3|Atol A AFE = 23470 FEol s17F ARRE AL oy Al feldT oA &

ol

T ME T2 FAES o] &8sl YR FZAZMN probiotics AES JNEEle] Fwsiar
UL, HFE =S o] & AlFe] M B
coagulans, FRIA} st AV&8= FAMt Sl Enterococcus faecalis &) A ZE o] Al
i ok FAO/WHO 8 Zzupo] oA HI7dgloM = 7led3t HddE aefstol
Bifidobacterium¥} LactobacillusE AF&3t= A& @3St (2001).

FradAs ved, vy, A2z 4 59 7
dEod o, FHAFIHEH(EFSA)ONA ZEnto]l e

o 1 9 Arz=-$ lifetechAltd Bacillus
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Micro-organisms in probiotic products

non-LAB

Bacillus cereus
{"toyoi”)=ad
Escherichia coli
{"Nissle 1917")d
Propionibacterium
freudenreichiia.d

Saccharomyces
cerevisiae
{"boulardii”}d

* in animal nutrition, b Synonymous with B. animalis, © unknown probiotic effects, 9 in pharmaceutical
preparations
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Al n o] ok =} 32} Lo
RS AENE 77} W Ze] ~ NSRRI, dFl, B, FHLS
17 | 47l ~% b > W, W], BRaguig)
x T - —
K g dutg, AstEH

- L. acidophilus®] 735 =u o] A|F|Arfel A SR} AL&star glom, AdA= s}
Al eke] ¢tEln] 2 3 300mg (http://m.hwpharm.com/product/product_view.asp?v_idx=7&¢c

tgNO=01)2 A<clo A Jof #AA 1 g 5 300 mgd L. acidophilusE ¥33ta o 13 1

g 3% 38 HEES s 9

sk

L. lactis, L. plantarum

7} 1X10° oae] w58 7hA 3

=90 33
o = i?:]z—

o]
P
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© ¥ L. acidophilus, L. rhamnosus 59 A4S 1% 5 g 3X10° 9 #+<& 3
o 5 33 HE8EFSA 9
- ool QxEerERHTS L. scidophilus, L. rhamnosus,
bt slowf sh 38 1324
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Streptococcus thermophilus,

2 HARES sx glov 7



—A 1A F-2A -
m 742 We 2 99
O d724

AARABES] SR

B oAGo A AFE3 0| ABE strain WIKIM182 Lactobacillus plantarum (=KFCC 11588)
of &3%= novel strain®® HAXH AMAAAATA HAAA 2], sAHsAT. 12
Lactobacillus acidophilus , Lactobacillus brevis , Lactobacillus sakei , Lactococcus
lactis , Lactobacillus fermentum , Leuconostoc citreum , Leuconostoc mesenteroides ,

Weissella confusa , Pediococcus pentosaceus ¥ 74X ZH-E E#dlo] A3t}

]_

=

HAES] FA

7Zr7ro]  #5F+= MRS  brothe]l ®%F *  genomic DNA extraction kit (NtRON
Biotechnology, Korea)& AF&3ste]l DNAE F=3I%lth 5% DNAT 1% agarose gels
o] &3ty Flsli o, 16S rRNA gened SE37] st FEF% genomic DNAE
template® 3}o] 27F (5" - AGAGTTTGATCCTGGCTCAG - 3’ forward), 1492R (5 -
GGCTACCTTGTTACGACTT - 3, reverse) primerg ©]&3te] PCR& Zaat3itt. PCR
ZA€ denaturation 95C 1min, annealing 45C 1min, extension 72C 1min 30sec® 30
cycles a3ttt ¥€ojxl PCR product™ sequencing< 9|3l purification Kit (iNtRON
Biotechnology, Korea)E ©]&3}e] A5t DNA 97]4 €S ABI PRISM 3700 DNA
analyzer (Perkin Elmer, U.S.A)E A3t A7 ES AASIN 2™, National Center for
Biotechnology Information(NCBD 2] Basic Local Alignment Search Tool (BLAST)E o]-&
sto] el 5 A5kl 24H2be] mAEdS stk

2k, 8AIZE i Fstar o] ols 10000rpmoll A 5% &< dAleste] dsode At 1 %

A3t acetonitriles 1:1(v/v)E EF38te] 18 &< wWHAlA thA] 13000rpmel] 10% &

o ARt A5 NE M2 tubeol &4 wol ESI-LC/MS-TOFZ #4183t}
ESI-LC/MS-TOF+#4]2 AB SCIEX analyst 22 E¢o]& &2st AB SCIEX TripleTOF®

l

5600+ A]2~Hl (AB SCIEX)S AF&3}9] electro spray ionization mode (negative)ol A A A|
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3Tl o] F A2 10mM ammonium acetateS ¥3Hst+= =3 10mM ammonium acetates
X 33}= acetonitrileo] 12, ACQUITY UPLC BEH C18 Column (130A, 1.7 um, 2.1
mm X 100 mm)e & #2430t 75% acetonitrile(v/v) S 5% %<t W &3te] 0.4 ml/min?]

F&HoZ el A3 £412 Markerview™ A Ego]E A18-3kqltt

AAWAAES] ©aed o]&S #4387] $ste] BIOLOG Universal Growth Medium
(BIOLOG, Hayward, USA) plateo] 2443t &<t wigFsto] 42 1059 A AAMABE
A&=S cotton swabl.® 2FH 8] Inoculating Fluid &9 4o 90~98% HEA|Z] T
icroplate (BIOLOG GENII Microplate™)¢] 96 welloll 100ul® -73te] 37T
A 48417 Fob 2z wiksteitk. vl dkE MicroPlate®] A3+ MicroLog™  database

7)
softwareE 3 sttt ZF #FE w3 microplate AolA EAY o]f ofH:=

o o
o
2

o

3

o] e wells] WAFEE 3

N
HAE) 2] ko well B AYo] o]fEX P Ao

1t

rO
ol
12
e
IN
.

well& Bhiglo] o] g3 o stk

—_

AA A AE] Ulatg, FEA8 24

Aol tigk X wAZ] Adde FAst7] 98] HCIZ pHE dg v & A& oM,
gFol gk A3 AL bile saltd] FEE 2A-F vjAZS AFREIQITE 30T A 2041 7Hs
?F MRS broth BjAel] wjgFe # A4S 7 2ol FE(10°ctu/mDatict. Wibd Alg el
AgE 2AMAE HCIZ pHE 2, 42 93 MRS broth #jAolw, WEHFAH Aldo] A&3
ZZA8A| = bile saltE 42 0.3%, 1.0% X33+ MRS broth #i#|o|t}, ZF Z7AwA]ol] %3t
T 37TColA 2AF St wigatar o] 7S Al MRS plateol] &S T 30Tl 36413

M4

vjoksle] ZAG-F2 BAsta 53 MRS broth vjA]o] ekt o o o} w3}

O

¢

32

A Ao st XM AES Minimal inhibitory concentration (MIC) &7

AAMAES S ® vancomycin, ciprofloxacin, erythroprim, ketoconazole,
moxifloxacin, gentamicin, trimethoprim, minocycline, tobramycin, chloramphenicol,
fluconazole (sigma)ell Wgt ZH4AS SHeAY. A s+ H2 5% 10 pg/mliFH 2
WAL sl Hx BEsb 00lug/miel HES sk ol A WY @S
10°CFU/mle] ¥ %2 MRS broth H{x& 343 & 1004 QA HAZEsle] wjoksln
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= AR SsEdsgden mebd adrh Hojd 20% FFTEAE w24 ka3

skt AARABES oF 1.2 X 10"%cfu/mle] FEZ 30TeA widstar dAE
8000rpmell A A2t v, AT NS AAstL FE #& 0.85%2] NaCle o]&3te] Al
ataleh. AlFol B ¥ 20%°] F d FI= E3ste] 299 VIt Fe F
4 Azsiglt. #41x F AAAAE AEES Lopry] 9 20Tk 4Tl zhzte] A

Au B =S AAdskal

N
Ju
b
o
2
_t‘_l‘
off

l
ﬂ
ne,
—
S
e
N
o
ol
ol
38
filo
=)
o
I
filo
filo
|\
ol
ol
ol
2
O

TAAZ 3 AAMAESY P BEE 5A
AAMAAES oF 1.2 X 10"%fu/mle] FE2 30TColA wjdstar F S 8000rpmollA A
e e, A5AE AASL F2 #FS 0.85%9] NaCls o]&3te] A3t Aol &
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CB7IRI0% Skimmilk 10% SEAE
: BPHE5%+ Skim mitk 5% 5273
CEFR 1% skimmik 1% 5A8T

T ES7HF20%+ oA pellet S E

00w

AR PEHAAY A #F M 525
=23 (Mouse)

AAVABES] F7ls M Z23E dotrr] flste], 659 Balb/c mouseE ©]&3 s=4
ds Az FAA= dEl 2o]E  ciprofloxacing  #H]3 . Ciprofloxacins

200mg/kgl. 2 2759t AFFosta, AAvAES] A7]Fs /A axs g2lsr] f& 34

AS ATFAE mouseo] 10%cfu/mle EZ2AxE AXMAE 102S 157 29 HATFA3
5 wjF FWE AFHS] N #F Y WIS metagenome FAETH ARE SHTE

i

o3 group, T F HAVIB=E FoIF group, FAAES FA7 group, I F 4
3

ES 593 group olEAl F 4719 groupl.® YH AFE st

1
A

il

o
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H % Az AAE g, AFgdReE 79 229 AAH A G SAE (PANAAEET
Al, f1ehH<S Ale wrol AFEH CDIl gk o84 #FFX% (Vancomycin 13] 250mg, 14
1,000mg H58)5 B} A7 As 79 F dEdstuE g Axl HANE wran v
Al 74 EFY JAAFEAFEAEFS ATEol A CDIl oIk og3d #ZFA

(Vancomycin 13| 250mg, 1¢ 1,000mg &-&)& Wast v} 154 o] S A3t}

A

il
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CDAD (+) | 1
e o0 | : ARR il
R iy F
"' ..PJ:\K
g
é‘ 2 - -,
L

°@

Barcode primerg ©]-&3% PCR 43
EHAIESY A ddde B flste]l 2 E¥AENA metagenomic DNAE &
33, 16S rRNA Fdz & 7P 90 VI~V3FES Holdo=z FEId F &
primerg A &SIt M E°]4 primerol27F (5'-GAGTTTGATCMTGGCTCAG-3')/518R
(5'- WTTACCGCGGCTGCTGG-3"), sequencings Zdst= Z+zbe] IGWdF  primerol &
pyrosequencings 3J3l7] $13F adaptor AF-E3} 32 od7)Agel TCAG, 10709 7144
2 o]Fo R Z}Z}o] barcode, linkerE w°]il, sequencingS oFA &+ AWEF primerol &=
adaptor B9} &4 A7 D3t 244219 linkerE 9] A#adnt (%1, 2). 59 A= A
A genomicE T2 Aol AZE primer®Z PCRES T3t (3£3).
%1. Barcoded-PCR primerel| A}-&-% adaptor

ol & A7 L (5-3)
Forward primer adaptor B CCTATCCCCTGTGTGCCTTGGCAGTCTCAG
Reverse primer adaptor A CCATCTCATCCCTGCGTGTCTCCGACTCAG

¥2. 32vt8] w92 BEWHAE barcoded pyrosequcing #4249 AF8% barcode primers

Group Sample ID Barcode
0_1.1 ACGAGTGCGT
0_1.2 ACGCTCGACA
0.2.1 AGACGCACTC

Before 022 AGCACTGTAG
0.3_1 ATCAGACACG
0.3.2 ATATCGCGAG
0.4_1 CGTGTCTCTA
042 CTCGCGTGTC
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111

TCTCTATGCG

1.1.2 TGATACGTCT

1.2_1 CATAGTAGTG

1.2_2 CGAGAGATAC

ABLW 1.3_.1 ATACGACGTA
1.3_2 TCACGTACTA

1,41 CGTCTAGTAC

1.4.2 TCTACGTAGC

2_1_1 TGTACTACTC

2_1_2 ACGACTACAG

2_2_1 CGTAGACTAG

2_2_2 TACGAGTATG

ABzW 2_3_1 TACTCTCGTG
2_3_2 TAGAGACGAG

2_4_1 TCGTCGCTCG

2_4_2 ACATACGCGT

3_1_1 ACGCGAGTAT

3_1_2 ACTACTATGT

3_2_1 ACTGTACAGT

3_2_2 AGACTATACT

ABZW+P 3_3_1 AGCGTCGTCT
3_3_2 AGTACGCTAT

3_4_1 ATAGAGTACT

3.4_2 CACGCTACGT
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¥3. PCR master mix % PCR =213 %4

Master mix PCR program
Reagent 1 Amplicon Step °C Min Cycle
Forward Primer (10uM) 1 e denIar}cilEiraaltion 94 3 1
Reverse Primer (10uM) 1ue Denaturation 94 15(sec)
25~35
dNTP mix (10mM each) 0.5 ue Annealing 55~65 | 45(sec)
Faststart 10X Buffer #2 2.5 e Extention 72 1
Faststart HiFi Polymerase (5U/ul) 0.25 e Final Extention 72 8
Molecular Biology Grade Water 18.75 e Hold 4 o0
Total 24 e

Roche 454 GS-FLX plusE ©]-&3 aAlt] 7144 &4

Sequencing& Macrogen (Seoul, Korea)ell ¢ #3algon AA %l EAMHS they) 7o),
(1) Microreactor®”d

Library ssDNAZ DNA Capture beads (librarye] A adapter$}t A3 4 Q&= AR A <)
primer7}t EA3te]  library$t Aol 7bs) Aleleth. DNAZF A¥E  capture bead®t
emulsion oil& shakerg ©]&3d}o] 4]ojFETt.
(2) Emulsion PCR

Microreactor’} @A%™ PCR reagent®} ®WHE-3o] Z+ZF2] microreactord] 5o A clonal
amplification®] ¥yl amplified DNAE & +=t}.
(3) PicoTiterPlate packaing

Sequencing®] ¥olys= PicoTiter Plateo] Micro-reactors Yo{<=t}. Picotiter Pllate
(454 Life Sciences, 7 44um poreE 7}A3l Q<) micro-reactor’} pored] s 5o
7YA "k AAEE9 Micro-reactorE platedl]l &85 3 centrifugations =3l deposit Al
ity. 71 % pore?] F7HS A9-7] 918 packing beadsE Y Il sequencings 317] $%
enzyme beadsE VA2 o. 2 Y31 centrifugatione %3l packing 5 3o}
(4) Pyrosequencing

Genome Sequencer FLX plus (454 Life Sciences)E A}83e] sequencings % 3§39t}
100%F 7H¢] PicoTiter porevwtt}t pyrosequencing® €& o838 A%5%<] sequencing©]

o] o] 21t}

Bacterial 16s rRNA gene sequences®t community comparison H| x4

A v AAES W3t 2A4S 98 obdiel & bioinformatic tools ©]-&3F3A T
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[ CD-HIT-OTU (operational taxonomic unit) |
: Preprocessing (length, quality, homopolymer error, chimeras2| noise #]7])
: Clustering - 97%(Species) / 94%(Genus) / 90%(Family)®] cutoff® OTU 733}t
(Li,etal.,2012)
[ Mothur ] (Schloss,etal.,2009)
: A1 %24 - Shannon, Simpson index / Rarefaction Curve / Phylogenetic tree
Shannon-Weaver diversity index (Shannon, 1948)
Simpson index (Simpson, 1949)
[ Silva database ] (Quast,etal.,2013)
: Taxonomic assignment & ¢3¢t reference database® ©]-&3}3lt}.
[ BLAST ] (Altschul,etal.,1990)
: Reference DB®}9] 754 HlaE f]&) o]-&s}3lth
[ Needleman ] (Needleman & Wunsch, 1970)
: Refernce DB9}o] 54 HluE &l o]&3&3t.
[ MG-RAST |
Community comparision H]lFA EAH 0 =2 Principle Coordinate Analysis (PCoA)<}

S|
heatmap visualization 3}7] 93] AF&% At}

TEAY ¥ mouse Y cytokine TEH 4

655 Balb/c mouseZ ©o]&3to] AR g 2ol ciprofloxacing 200 mg/kgl & 2
ot AFFAsdt. FAAE A TFE moused 10%cfu/mle] AA U HE poolS 1F
oF AFE 3 F T cytokined] WEE H7| 93 FAA| Fol HA-F L AAUAYE F

of = u¥ At RS 3000rpmoll A A EE st S FHlEGIth EF

cytokine #2412 mouse ELISA Kit (ENZO life science, USA)E A}g-3fo] A ZALe] Ao

o= 100 : 19 H]&=2 AMFA(1x)H 31435t Standard® o] 34
S 3§ AY ZyolEo 100uLA S 27t B & Ao A] 1A)7F b ¥ AF T o]of
welld AZ A 400uLR 43] 9HE A H3+9 3L, antibody £9ES BE welld 100ulL® EF3)

w
o Ao A 1A FF HESAI AT HES & A FH 3 U2 conjugate £NS EE welld] 100

S~

LA BFslo] Ao A 308 HoF WA Wk I A Ao R welld 400ulH A&}
= BAHES A 43 WHESLAL, substrate 89S EE welldl 100uLy 253 & 30%3F 4
z

W ZYolEo| BFSAX NG welld 100uL® @i 2 =3Ha}o]
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Aol WMet== 3 & 23} standard, 22|37 AlR9 FHES I 450nmellA SA S
st
Group IL-6 level(pg/ml) SD(pg/ml)
0 weeks 2weeks 3weeks 0 weeks 2weeks 3weeks
DW 14.0321 14.0315 14.0318 0.0009 0.0009 0.0005
DW+LAB 14.0322 14.0316 14.0318 0.0007 0.0015 0.0002
Drug 14.0329 14.0319 14.0320 0.0012 0.0003 0.0005
Drug+LAB 14.0324 14.0322 14.0321 0.0003 0.0002 0.0004
Group TNF-a level(pg/ml) SD(pg/ml)
0 week 2week 3week 0 week 2week 3week
DW 1.4468 1.4468 1.4468 0.0000 0.0001 0.0001
DW+LAB 1.4468 1.4468 1.4469 0.0001 0.0000 0.0001
Drug 1.4468 1.4468 1.4469 0.0000 0.0000 0.0002
Drug+LAB 1.4468 1.4467 1.4468 0.0001 0.0000 0.0000
IL-2 level(pg/ml) SD(pg/ml)
Group
0 weeks 2weeks 3weeks 0 weeks 2weeks 3weeks
DW 13.7241 13.7241 13.7241 0.0001 0.0002 0.0003
DW+LAB 13.7242 13.7242 13.7241 0.0002 0.0002 0.0002
Drug 13.7244 13.7241 13.7246 0.0004 0.0002 0.0004
Drug+LAB 13.7246 13.7240 13.7242 0.0005 0.0002 0.0004
Group IL-4 level(pg/ml) SD(pg/ml)
0 weeks 2weeks 3weeks 0 weeks 2weeks 3weeks
DW 23.7172 23.7194 23.7168 0.0006 0.0012 0.0008
DW-+LAB 23.7178 23.7182 23.7190 0.0031 0.0014 0.0013
Drug 23.7240 23.7164 23.7190 0.0018 0.0014 0.0012
Drug+LAB 23.7237 23.7165 23.7201 0.0022 0.0014 0.0015
Group IL-10 level(pg/ml) SD(pg/ml)
0 weeks 2weeks 3weeks 0 weeks 2weeks 3weeks
DW 9.0587 9.0587 9.0589 0.0003 0.0002 0.0003
DW+LAB 9.0586 9.0586 9.0589 0.0002 0.0002 0.0001
Drug 9.0587 9.0589 9.0591 0.0003 0.0002 0.0003
Drug+LAB 9.0587 9.0590 9.0593 0.0002 0.0001 0.0002
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| = Graphic Summary
Distribusion of 100 Blarst Hits on the Query Sequencs i
Miouse-over W show define and scoses, click %o show allgnments
GColor hay for alignment scores
Dwery
1 250 00 TH0 1000 1250
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o meeereeeeeeeseeeeer—————————————————————————————————————
 —————————————————————————————————
T ———
e——
e ———
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| EDescriptions
Secquences. produting sigrificant agrments:
Seloct AJ Hope Seleciedd
15 Algnmanis
Total OCuwey E
v M0 | acood |oover | vaiua | 12
[0 Lchoter soopti HFM s NCFM 355 oo i, (ompils Suics 2603 Wy W% 09 N
[ Lacipbacius pooeptius sioen NERC 13051 155 abooomal FiA gane. Dl seunce 2601 O3 GB% 00 G9%
[ Laiobachn sodoobeus me YPT B00T 185 ibosomal A oo, Dol Stautnon 2603 ;O3 O9EN 00 W%
[ Lascotaciis poocotin Firmen Aok 11352 165 nbosomal FNA et Dl 3eant 2603 0% 8% 00 9w
[0 Lectotacins scioohius viran BORGC1065S 163 fbosomal RNA gene_ compite socuence 2603 a3 N M0 W%
[0 Laciobachn hies sore simn 200 1935 165 rtosomal BMA De0e. Sorier Seauns 2452 M52 9BW 00 A%
[ Laciobacts oalinansm siian ATCC 13159 183 ribosomal BMA oene_carkal seauence 2481 B 9% 00 98%
[0 Lttt alinansm simn JCM 2011 13 rbosomal A oane. Dadisl seouence 2481 BT 9% 00 %A%
[ Lactobacis galnansm s ATCC 33199 153 ribosomal RMA et oorkal $0a0ence 2481 431 9% 00 9%
O e crmoai S0 sk ST1165 sDosomal Riss, comeene Ieaenon FLTE] 4TS 9B% 00 98%
O Leciotacius o sirn (58 205H 165 rbgsmal FMNA 080k Dol Semmng 2475 T 8% 00 W%
[ Lactitacig ot shomn ATEE X320 15 tlxomal FH geie, pail irasnce s 2475 9EW 00 98N
0 Lachotaciin cruoaivs s D58 20584 163 rkosnal RMA 080, (OMDbHe Sl 4m T GE% 00 5E%
O Lt omdavon GEL 1112 siwn D, 1102 165 obedomal Fts, compiets seaupte 2470 M4T0 SEW 00 98%
O Lactotacs ebeebion DPC 4571 sian DPC 4371 165 mbosomal BNA, comolele tequenny 2470 2470 oBW 00 GB%
Lactobacillus acidophilus®] 16S rRNA sequencing $ NCBI
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Disaribastion of 100 Biast Hits on the Queny Sequenos
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Geler Ky for alignment scores
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=i Descriptions

Fecuences producing Significant akgnmments:
Select & Hong Seleciedd
i} Adgnmants

Discrphon Mecscre| 00 o vk
[ Lactopa®ys bresis symn ATCG 14860 163 rbooml RHA 0400, DNl smecn 4 FLE T T T
O Lactobabu brpss ATCG 37 st ATCG 367 145 iopoml FNh, compie prommog 1 W W% e
[ Laciobaciun boeas 5rme ATCE 14869 163 rbmaml A pone. Compioh 3emeie k| wmN SE% 00
[ Lacotacuy vongnenss simm THICYE 155 ibosoms BNA gsre. Dol SEmm00m 2515 LY ]
[0 Laciotscius rarmvest sitan THEW 11236 305 sbogom F354 gene. parkl segrenct M 284 SEW 00
O Lacotaoius semacios sirsn NBRC 13853 WS ribocomal EMA gene. paril souency 2488 4BF  oF% 00
[l LachotsioRius kopeess st DGV 50 48 ribovorsal EMA gene, pailial MER MER oE% 00
[ Laciobacs spicher stan LTH 5753 165 rbooomal ik gone. Do sequonce HES 88 W% 0B
[ Laciobaciys patatrevs stran LW E1954 163 1tmomal FIRA goret compiele spguency 2453 2453 W% 00
[ Lacicbaciun senmanuo sirmn L 13 165 thosamal RHA oone, el sownoe 2447 FITT N 1 S T
[ Lacobeng scddarnge sy FL- V00 1055 nbospmal HMA oot comglals sogusncy s M08 oE% 00

Hm M akt% -1}
| P’ am 60

O Lactobacius paechorans simn TR § 1404 165 shopomal FHA gone_Daisl et g e ak% 4

[ Lactotacsus eraee sren 56200 164 rbopomal FiA gone parksl segeancs rani) 20 9w 0

Lactobacillus brevis® 16S rRNA sequencing ¢ NCBI
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=/Graphic Summary

Distribugion of 100 Blxst Hits on the Cuery Sequence 4
[ r—— show define and scoees, chok fo show algnmants

Color ey far alignment scores
Dusry
1 250 el ] TEO 1000 1250
EDescriptions
Select A Mone Selectsd B
ii Aaghments o
Duscription Max socew Teaal': | Cuy'y e Aecmssion

[ Lociobacys termentum imn CF 102050 865 iRxaonml IEHA on, Comoleln S e 32 B5% 00 9BW  E 1oEY
[ Lactobscius Narmsoum st NER.C 15835 155 (ool FRA aene Darkl S e 218 85% 00 98% HE 1931351
[ Lastobacius Sermaobum i 0 X sirn IFO 36658 165 itdacmal BRA, comciele seamnce 2217 T BE% 00 98% HEOTSMOLA
[ Lachobecis Semanium st HCDO 1740 163 sboaomal FHA gene. compield S 2028 M2 B% 00 95% HE 1WETAD

] Lacobcis mxghive st KR 165 sbomomal RHA gene porkal seguesn 1989 1989 BM% 00 95% MEOTEITR
[ Lot eomienoess: s MRIC DEGT 55 itoomal RHA gane Darks 160008 1969 1965 BE% 00 05w N (MR
[ Laciobeciys gasiics st KxItdA? 163 ibosamal FHA geoe Compsgie sequence 1960 1960 BSW 00 95% R OOR0R4
[] Locobacys mecosae s 532 165 rbosorml FHA gene COmpiot SegUencs 1945 1945 BE% 00 54% O
[T Locobeciys i 5t i 155 e B gone paral ieguends at 1927 BS% 00 94% ME 1O
[ Lictobacs reuten siren MERC 15990 105 ibosomal FINA gong. CarSal seuancs 1871 171 BEW 00 93% MR 1030
O Loctobeug routen st Do Joois 195 thosomal A oans, GO Shases TEED 168 BE% 00 03% ME 1IM06R1
O Laciobaoiys reuten ssrn D5 0016 15 bosomal FLNA oohe oongirle setuenc 1857 1857 B5% 00 93% ME TSNS
[ Laciohasius cobsohonming s D5l 14000 L55 ihasomal BMA o, Sl Samiis 1BES 1855 B5% 00 03N MR pupaney
[ Lactobecig secorie stian Thiv 115600 185 rbooomal BNA geoe, compite segmnce 1851 1851 BI% 00 9% N Al
[ Laciooaciinis numen sirsn TM 1556 155 ioaomal FMA Gb0E. COMDlEE Be0mGe 1832 1B BN 00 4% HE SIT1)

Lactobacillus fermentum® 16S rRNA sequencing & NCBI #4 A}
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AAAES] A

AR A E2> MAAX AT 20X 7Y Az AAZEYH 313 475 AF8siglon o]
ATE Bt AA 2E R AT BRud #5FE ARSI o™ A9 metagenomedd TE T
8t W% Lactococcus, Weissella, Lactobacillus, Leuconostoc < WMAEo] ¥3tE o] 71X

o] theFel A Eo] ATt HMdEH =S A St (Hong et al, 2013; Jung et al, 2011;
Nam et al, 2009; Park et al, 2009).

HAAMBES] @42 o8& XA}
n A EL o)L= B WMo} vheksty, 7o EHo| ulgl o] &
2ra Baso} gk (CH, 2004). AAVBEL o9 o, oju] ofg] AtolA X

AE FTRulth o] &shs '@Aade] g2t Aol W, 7E ATt W2 Leitreum™
7e A$- glucose, fructose, maltoseE EFAYo 2 o]&IS wje= ©@A2YUS HrbshA] 2

W Hu H2 ASS BEAAT lactose$t galactoses=s Aol Ao o] FojA A 2fgktt
(WK, 2010). B, AX=Z5H &8, 4% 55 ARzl 3] APl testd AAe A3
glucose, fructose, maltoser B o]&38 4 = ¥HH lactoser o] &3A] HEilteE A
A= 3tk (WK, 2010).

weba, 2 ATte] AREE 10F9] A= thste] oF 40719 ©A9 o] &S Flg A
I 1075 E5 a-D-Glucose®} D-FructoseE # o] &3} 1 9] 38719 ©AY At}

&2 o]l &A S Holx= AL sttt L.eitreum®] galactoseE ©] €314 &=t He 7]

Characteristic 1 2 3 4 5 6 7 8 9 10
Dextrin + + ++ ++ + + ++ ++ + ++
D-Maltose ++ - + ++ ++ ++ ++ ++ - ++
D-Trehalose ++ - + ++ ++ - - - - -
D-Cellobiose ++ + + + ++ - - ++ - ++
Gentiobiose + + ++ + ++ - - ++ - ++
Sucrose ++ ++ + ++ ++ ++ - - - -
D-Turanose + - ++ ++ - + - - - +
Stachyose - - + - - + - - - -
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D-Raffinose - - + + - - - - - -

a-D-Lactose - - + - - + - - - -
D-Melibiose ++ - + - + + + - - -
S-Methyl-D-glucoside - ++ ++ + - - - ++ - +
N-Acetyl-D-glucosamine ++ - ++ ++ ++ - ++ ++ + ++
N-Acetyl-f-D-mannosamine - - ++ - ++ - - - - -
N-Acetyl-D-galactosamine - - ++ - ++ - - - - -

N-Acetylneuraminic acid - - - - - - - - - -

a-D-Glucose ++ ++ + ++ ++ ++ ++ ++ + ++
D-Mannose ++ - + ++ ++ - - ++ + ++
D-Fructose ++ + ++ ++ ++ ++ + ++ + ++
D-Galactose + - ++ - + + + ++ - ++
D-Fucose - - ++ - - - - - - -
L-Fucose - - + - - - - - - -
L-Rhamnose - - - - - - - - - -
D-Sorbitol + - + - - - - - - -
D-Mannitol + - - + - - - - - -
D-Arabitol + - + - - - - - - -
myo-Inositol - - + - - - - - - -
D-Glucose-6-PO4 - - + - - + - - - -
D-Fructose-6-PO4 + + - + - + + + + +
D-Glucuronic acid - - + - - - - - - -
L-Lactic acid - - - - - - + + . .
Citric acid - - + - - + - - - -
a-Keto-glutaric acid - + - + - + - - - +
D-Malic acid - - - - - - - - - -
L-Malic acid - - - - - - - - - -
Bromo-Succinic acid - - - - - - - - - -
Acetoacetic acid - - + + - + - - - -
Propionic acid - - + - - - - - - -
Acetic acid - - + - - - - - - -

Formic acid - - - - - - - - - -

Strains: 1, Lactobacillus plantarum WIKIMI1S, 2, Lactobacillus acidophilus; 3,

Lactococcus lactis;, 4, Leuconostoc citreum; 5, Pediococcus pentosaceus, 6,

Lactobacillus fermentum, 7, Lactobacillus brevis, 8, Weissella confusa, 9, Leuconostoc

mesenteroides, 10, Lactobacillus saker. Symbols: +, positive, —, negative.
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AAW A=Y HAEZE Ha

LP 2H vs LP 4H LP 2H vs LP 8H

LP 2-H vs LM -EH LP 2H vs WC 2H

LP 4H vs LM 4H LP 4H vs WC 4H

LP 6H vs LM &6H LP 6H vs WC 6H

3. L. plantarum(LP) vs L. mesenteroidesI.M) vs W. confusalWC) 7+2] tjAl=2 H]aL

oA AREE AAMAE T tiAeR delx 37HA 52 A= Ae vkl
ESI-LC/MS-TOFE ©o]-&3% &4 A3}, i 719 thAlEdo] Afols WS #uk ofye} wiek
AlZrel W& Bl 7hsstAth. Lo plantarum® 735, 241%F v eNS 4A1ZF vkl a} Hlul
A BT 8AIZE vy} NS w thrtE o] e 2 AolE BAv Al #FE 77
o & o= yetwrh PCA &4 Ay v R L. plantarum™ L. mesenteroides®]
Z7] drt=dol ARa AAe Aow U ow, W. confusa= ¥W¥ W v& F a5

te WS g A % 5 Atk
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AFAT B 7o fabato] Ao Asl7|ds Edtete] i bA olEetar, 1Al frelgh 2
&5 al7] HallAE oAy AE7|He Astasse] &l dig APAES 7HH AL glojof gttt
(Chow & Weimer, 1999). webA 52 Wibgd 2 dsdoel tigh d47F dasi. &
TolAE AaAzel ol &3 AAMABE] Azt T N THEAted Aol U=AY o
5 dotrr] fl8) HCl bile saltE ©]8-38tef pHE =43 MRS broth HlA|e| A jibd A
A WESFA M-S T

WA Aelel Ax pH4 oAM= L. plantarum, L. acidophilus, L. citreum, P.
pentosaceus, L. fermentum, W. confusa, L. sakei %5°] 50% o] AEES eI S
™, L. plantarum® 75 100%°] AEE&E YebHAY. pH2 oM=L plantarume 77%, L.
fermentum®] 739 61% oo BEES YERAAARE, UmAle] #E5E& 1% IRk A&
S YA AL, L. acidophilus, L. lactis, L. mesenteroides, L. sakei ¥+ LA &
AT

WeSsA Alde A3 0.3% bile saltoll Al L. plantarume 100%9] BE&S YERNSI L, L
citreum®| 57%, P. pentosaceus?t 41%, L. citreum®] 31%¢ A<E&S YERAAC. L
lactis$} L. saker= 1% w9t AEES UERHATE 1% bile salt oA = L. plantarum
2 69%, L. mesenteroidest= 41%% AEES YEMIAY. L. citreum®] 16%, P.
pentosaceus’t 21%, L. fermentum®] 19%°] BE=ES UYENNRA AL, L. acidophilus7} 1.5%2]
AEES Uetdidleon, YA = 1% vvrom A&

A Ao dist 2w A E-2] Minimal inhibitory concentration (MIC) 7
. AX28YH 293 AxvAE 1052 Minimal inhibitory concentration
MIC(ug/ml)
Strain
VAN CIP ERY KET MOX | GEN TRI MIN TOB CHL FLU
Lactobacillus
) ) 0.625 10 0312 10 1.25 5 10 1.25 10 2.5 10
acidophilus
Lactococcus
) 0.01 10 0.15 10 0.625 | 0.078 10 0.312 0.15 5 10
lactis
Lactobacillus
10 10 0.625 10 2.5 5 10 1.25 10 10 10
plantarum
Leuconostoc
) 10 10 0.625 10 0.625 5 10 0.312 10 10 10
citreum
Pediococcus
10 10 0.625 10 >10 5 10 1.25 10 5 10
pentosaceus
Lactobacillus
10 10 0.15 10 2.5 2.5 1.25 0312 10 1.25 10
fermentum
Lactobacillus
) 10 10 1.25 10 1.25 2.5 10 1.25 5 5 10
brevis
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Weissella
) 10 10 1.25 10 1.25 5 10 0.625 5 5 10
confusa
Leuconostoc
10 2.5 1.25 10 0.625 2.5 10 0.312 5 5 10
mesenteroides
Lactobacillus
ki 10 10 0.625 10 0.625 5 10 0.625 10 5 10
sakei

VAN, wvancomycin, CIP, ciprofloxacin; ERY, erythroprim; KET, ketoconazole; MOX,
moxifloxacin; GEN, gentamicin; TRI, trimethoprim; MIN, minocycline; TOB, tobramycin;
CHL, chloramphenicol; FLU, fluconazole.

& gualy] Ak 2 AT ogd g FE BFEY A5, PANAR A6 o
44 #% ANEDRE Ay sgor, AR FHow HAR FAA o8 P AT

Vancomycin< W34 <2l glycopeptideAl &A= A] 19561 Amycolatopsis orientalis®] 4]
FZ=5 A McCormick,etal, 1955). Z5dA 2] A2 A= UDP-N-acetylmuramyl
(MurNAc)-pentapeptide ~ ATA7} Fesith olgst A3AeE AxZ OFof| A
UDP-MurNAc-tripeptide®] carboxyl Zeti-o] D-ala-D-ala® dipeptide’} ligaseo] <3l
AZA = o g ¥ A - 5EA] o] ] 3f A 2} v o w = HHE o

UDP-N-acetylglucosamine® &7 A¥¥HS 33t} Vancomycing  H]E3)

o]
glycopeptideZ] FAAEL o] AF=d9o Bt <l D-ala-D-ala F&3 4 A5t 53
282 w1 UDP-N-acetylglucosamine® ZAA}7Z A4S ol AAAQ AEH FAJo| o]
Fo]A = AL wi=th (Reynolds, 1989, Ghuysen & Hackenbeck, 1994).

Ciprofloxacine fluoroquinoloneZ] &AAZA] 22dAdd LD 1HSA o] thale] FH 9
5l ddayEs 7k oFEolt}  (Campoli-Richards, etal, 1988, Koestner, 1989).
Ciprofloxacine 475 Al A48 F4EHo] 70%H9]e] =2 AAO&ES Ve A5
olge] oF 30~40%7F A A &S A wFom widgo] Ry £3 dF G ATE
o] 20~40%% WA Yom E¥gHo| HA =L Xzmads el (Hoffken, etal,
1985, Drusano, etal., 1986).

AR de] dEA U= azoleAlDe FA= AlEANA ergosterold] TS Al

stoh, o] AlEYRo A lanosterolS ergosterol® WHEA 7= 4o LS oA

_41_



ergosterol®] I Z% 3 14a-methylated sterole] FAE A st} ol upe} AET|A 2]
4 % 9 chitin® Aol Walyo] o] AstE Tt (Sheehan, etal, 1999). Azole €9l
2 38A0E 57489 azole 1 E 7HA AL dom 1 U]l N9 7ol web 370

Q- triazole, 270Yd 749 imidazole® “HFHT}. ImidazoleAd 3gEZE= fxF o=

ox
i)

ketoconazole, clotrimazole 5©°] $19.™, triazole< fluconazole, itraconazole &°] <& A
Atk (S., 2009, Gye, etal, 2014).

Tl AA P AES] A A B 8] 117HA Y FAAZR MICE 574383
o} Ade] A3}, 1059 AAvAE 5 ketoconazole, fluconazole¥ & AM|EUe] 7|5

AstE  azoleAld A 10ug/ml FEAANE AIYAHLE A= AL FAstgr).

(o]

12

Ciprofloxacin®] -9 L.mesenteroides?} 2.5ug/ml XA AFFE Hol= A
A 9% AAWAEC] 10ug/ml FENA AL W, Trimethoprim®
L.fermentum w5%ko] 1.25ug/mlolA AL BYa, YA 929 AXuAYEL 10ug/ml
NAME AESFI Y. Vancomycine 8% AXMAYEAA 10ug/mle] MICE YEMIAL
L.acidophillus$}t L.lactis7} lug/ml WRFE] BEe FLoA AFo] A== Fs gelstdnh
P.pentosaceuse A 1150 s dAwtdor £ AHIAAS HAOW [ plantarums=

moxifloxacin®] 2.5ug/ml %2 MICE Zt= AES ALt 1059 Ao v w2

v Wel™ (Heckly, 1978), tiF&9] mAES a4
(Morich, 1973). 21z S9%A], A%, %, 444 oA FHs 7P dx 3A
AN A EFE o o

(cryoprotectant)7} &7H T 9 Ao AAAXATALS] AFZAtel] wel FZ2H0F 1

SAZ 20% F7HF 8IS AEste AANAEY st A% Sl
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After 1 wk at -20C After 1wk at 4T

* |—*,|
—_y 120 - , * )
T T, 2
g g
= o 80-
B B
b ™
> =
E ¢ 40+
3 |
w w
0-
& - 5, N
& é‘@\,\faf @‘*‘? 7 é"gf}‘} & & & &e- F 4 ﬁ & @ &
R Y R *"‘?“g" S
¥ @ M & o &
After 2 wk at -20C After 2 wk at -20°C
* 1
120 —t— 1207 kx| *

Survival rate (%)
Survival rate (%)

L%
S ZAs A A FAAR FIFE BE #F7} 108cfu/g0]*&94 At =
]_

1492 B 4T KT} RE #59 YEg0] 5

rk

T TLAANA 66%S AEES HA L. breviset 20%2] ABE
&5 HQl P pentosaceuss ALIgH thFL] #F7F 70% oSl AEES Ao W
confusa= 100%E YEIUNAT. 4C 7L=e] AES W. contfusa?V 85%, L. plantarum, L.
citreum, L. saker7} 70% ol AEES HYowW L. Jjactis, L. fermentum, L.
fermentum. L. mesemteroides?’t 60%t el BE&S WEtHAY. L. brevist 46%° tha
e AEES YEMRIT 53] P pentosaceust -20C<F 4T B 7TAxkoA 30% w|RES
2 AEFo] Ao, 4T 1443 dAE 11%9 AEES B 149349 45 20T

o A& Ol w57t THAHET v ZstAY FRE A SteE oY AolE BT 4T
AT RE dF7F AEGO] FAdtF o, L. saker= 4TC 74z}l 75% (W AEHo] 144
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Apell 37.5%% F & zh2siglvh. 9 A Aa} 7h wvirke] Apol= glov, FAAx W 4

U] WEo] RIS —20TAA 259 AR+ T Ao] oA Aow Holt)

R8s

Lactobacillus plantarum Lactobacillus acidophilus Lactococcus lactis
1204 1204 1201

804

g

404

Survival rate (%)
s

Survival rate (%)
Survival rate (%)

0 T

owk -20C 4T -20C 4T Owk -20T 4T -20T 4%C 0wk -20C 4T -20C 4T
1wk 2wk 1wk 2wk 1wk 2wk
Lactobacillus brevis Weissell confusa Leuconostoc mesenteroides
120+ 420
£ g &
] ° w B804
£ § ¥
; 3
z z Z 401
- 3 3
w (%] w
! : o
Owk -20C 4T -20C 4T owk -20C 4T -20C 4T owk -20C 4T -20C 4T
1wk 2wk 1wk 2wk 1wk 2wk
Leuconostoc citreum Lactobacillus fermentum
1204 120 4 .
£ £
o 804 o 80
¥ Ed
w w
= >
z 404 s 40
3 =)
[ w
o< 0-

Owk -20C 4T -20C 4¢C Owk -20C 4T -20C 4C

1wk 2wk 1wk 2wk
Pediococcus pentosaceus Lactobacillus sakei
120+ 1204

Survival rate (%)
o
=3
i

Survival rate (%)

Owk -20T 4T -20C 4T

1wk 2wk
a4, FAAx F AANAE 1059 259 77t wE AEE Bl

FAA HYE BEA4FE v ZUAE dFo AXAE AA A= %

217kl Afell= 10-100%°l 7F7F microorganismo] #=AstH  10007) o] tE
bacterial species® T4 Fo]A Ut} (Dethlefsen, etal, 2008). o]#]d FHv|PE-E host
metabolism¥} ou=] 24 Rk ofug} AF Ao JFES vt (Backhed, etal, 2004,

Ley, etal., 2005, Turnbaugh, etal, 2006, Jumpertz, etal, 2011, Kim,e tal, 2013). JH&
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Aol A AUmAES 159 hostot £& AAIE FAstL JAINE OHE FE A 8l
o] 2]3}le] host—-microbeAlolol]l #&o] HFU&A 4 Ar} (dysisbiosis). ©]#]3+ dysbiosis+=
Clostridium difficile infection(CDI) or inflammatory bowel disease (IBD) <} %2
pathological | conditionS ¥HE9] host=4%-E inflammation, mucosal tissue damageE <o
2 4= At} (Jacobs, 1994, McFarland, 1998, Tamboli, etal, 2004, Lepage, etal, 2008).
Intestinal dysbiosis®} microbial stability® FUmgli= Qo2 A, HAA 2144
stress, 2o], YA 55 5 4 9t} (Hawrelak & Myers, 2004, Bernstein & Shanahan,
2008). 53| antibiotic therapy®l 23] FUA]& microbiota balancet™ vaginal candidiasis,
Clostridium difficile colitis®} 2 ZAWS Fs (Crogan & Evans, 2007, Sobel,
2007).

Sample  #Reads Totalbases Awvgread length
0-1-1 10.415 a3 524 [ 453531
012 10,350 [ 728 o35 [N 456 902
0-2-1 9378 mﬁﬁ&OZS -5456? 10
022 0731 8445 520 [ 456 842

o 034 8,305 !’-3,850__894 ‘%.8—.?13
0432 3_2??_!;_3,771__0?1 B ssc00
0-4-1 8902 4045 061 I 452538
042 10607 260 I 55276
114 11086 G002 985 I 459 407
142 10327 A 736 335 I 458 641
121 5997 IF 3173305 IR 453537

ABIW 152 s0a7] 2050601 416334
1341 8 500 [ 3086 501 [ 463 601
132 9491 N4 208 457 I 463 435
1441 0242 [ 2246 275 [N 450
142 10,079 4700 977 467
214 9627 I 511100 [N GG:
242 9648 4420 262 -458154
b 10 461

KB 222 9251 -ci..soa,s'ss
234 9071 A 516 250 - 452 940

232
244

242 10 426 ‘,746 537 - 455260
3141 10837 [IIP419 850 I 453 057
312 10,378 1741 580 -456 889
3241 9482 ‘4‘343 544 -
322 9857 534, A6
ARIW R 331 9667 4 427 400 -457 992
332 9033 [IIE 575 26 N 460613
3441 5 350 [ 3875 160 I 463 502
342 10 461 E&G,%a, ‘&i‘;za 33

303382 139106474 458519

19, Sample specific barcode®] W& sequence sorting
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np9-2~ FEWAZ ol pyrosequencing A& ¥4 A H ZF AZoA 9481 (£1,266)
reads”} sorting ¥ Z& &< & 5 QAT QIME Z RIS o] gsfo] o] vy, o]
7F #AY, Mol vl 5o]&< readsAl 7, chimera sequenceE A3t o3t A=
7YA31 97% similarity oA EFZ2HAF W] (Operational Taxonomic Unit, OTU)E A

2bek & gk A4l Shannon-Weaver A|57¢} Chaol¥ 5% E YE ST

Bacteroidetes Firmicutes
T T
m | =
7 AB1W AB2wW AB2W+P Before AB1W AB2W AB2W+P Before

3. Mouse W2 metagenome 45 =3t Firmicutes®} Bacteroidetes ¥3} 221, 344
AT A TIE (Before), 344 4 15 5 (ABIW), @44 Fo 25 15 (AB2W),
FAA Fo 25 F AAVAE Fol 15 (AB2W+P)

FHZo] A7 AFolM e Aol Foll o A ARgo] oA thAlell GRS mAH HT

& FE@TE Bl o8 (Cho et al, 2012), ¥ AT AANAE FolzolA A
% #59 WakE e g

W mABES 8 bacterial phyla® A8kl wh-29F QI7be] Aol A 7MY B2 HlES
2FA)8kal Q)= phylat® Firmicutes, Bacteroidetes, Actinobacteria ©]th (Ley, etal, 2005).
75 dietary factorol] 7Fg W& FJ3FS Wwrom phylum levelol A WHalel AW AaatA
[,
o

N

rr

A7 HaE vl 9k (M) wksk Aol A Firmicutes—to-Bacteroidetes ratio?} 3=
A7} & (Turnbaugh,etal.,2009)).
FAA A 15, 29 vlaste] A AP & AARAAES AHE ss ul

Bacteroidetes”} 9 3tA4] Z&7}8kaL, Firmicutes?} ZH4steE AL < &= o)

o
i
Y

001'
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Clostridium sp.
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E 0,08 o
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E 0.04 |
0o xr é
3,00 = - = = = . = = -

AB1W AB2ZW AB2W+P Before

Propartion of squences (%)

13, Mouse % 9] metagenome #45 %3+ Clostridium sp. 3} &<l
Clostridium= Firmicutes®] <3}+= genus®, Clostridium cluster 19] <3l C.
perfringens YW Clostridium cluster XI®| <43}+= Clostridium difficile -3 Gram-positive
spore forming bacteria@® host intestine®] pathogenesisdt AZAS zri=t}. zHHbx oz 3THAY

Al A 2E vlalske]l @A AL d a5, A A F AAA=ES Adsiis 9

g

Clostridium sp. 7} 234 #4st= AL #ad 5+ At FA8A Ag 2 213}e] hostell

ol T7kets Wb AAMAE A= st 17

negative effect® = F J& HAE

Ein
Azl Fadves As & Uk

2
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-0.2
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5 &9 )
& DD e i e e T A G- - - - -
o
Q ~0.05 % J Antiblotics 1w (8)
| __| Antibioties 2w (8)
-0.10 " ° I y V- _J Antiblotics 2w+P (8)
-0.6 =04 =02 0.0 02 _l Before Antibiotics (8)
PC1 (76.8%)

a4 A T A OF Before), A Fol 15 25 (ABIW), @84 £ 25 I%
(AB2W), 3AA Fo 25 & AAvAE Fo 5% (AB2W+P)olA Cluster analysis. ]
v AE #E& principal coordinates analysis (PCoA)E AR&3}e] clustering 3}t
Plotted principal coordinates®] percentage variation®] Z} Zo| Z A= Slth ZF spotd 7}

B AES ey phes 2 aFe e Mo w4 A9

Pyrosequencing A¥oA Y2 delHE vtgo=z 7 ZUnAE -9 clusterings Y]
a7 9Jske] #HEEA (principal coordinate analysis)& Al &3ttt A A] Fojo ule}
A E community”} clustering® = A& g3 4 Ao, AXvAE (Probiotics) # 2ol

w2} clustering H& AL & 4 9t

FAA AMYZ QA% AN B9 AE #F ETH AAVAEC] A= FFF
FR2EYUy Yyd AA(Clostridium difficile Infection, CDDol# IAAE Fojnts=
Sape] Aol A Al ol WskstuA C. difficile wol S48k, FAld 545 &
H)sle] WHAISL= Al A e AR olt}h, £33 fluoroquinolone, clindamycin, carbapenems,
cephalosporine, penicillins®} 22 SAAES Fost= xlo| A 5= @AY} (Sehulster &

Chinn, 2003). &AA A3 Ao 28E 918l metronidazol, vancomycins 9] A=
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om WA#FY FHOR FUAT AGS ATHolth FAA] & wrgaA

= A FAA AW AP o] Fe AAe gl MAAS dAAAES 8 Sl A
TYs= W (fecal bacteriotherapy)S AF&3FaL o AAox FIE Hols Zox H
o= 9k SHARE ¥ ol U mAE wFe] v wEA E vy a8l ydd 15
2 Qg 23 7] 7t i Ao ALREHAT Ho] AFAFe M= probioticsE 9]
23k FAA Ad HAF Az shsAdel A HRAe™, Saccharomyces boulardirs YAl <}
B 74T A FAAR Qg AALE Folal AdE WA ekl a7t AL Lactobacillus
rhamnosusI A= 237} & o2 HiEHT

Ao AArsiate] 79 B AN AEETAS AF, FAAFLHAHCDDA o
3 98t d w2 (Vancomycin 13 250mg, 1¥¢ 1,000mg E-£)2 ®HgstA 3 t}e

454-pyrosequencings °|&3te] FlwE v /A aatE Rt sl

Sample #Reads Totalbases Avg.read length

V1_R1 7950 [ 2958286 371.689 Reads count

V1_R2 9097 I 4212832 I 421410 35,000
Before 1 R3 7987 | 3152403 I 304692 30000

Vi_R4 17480 [ gg71958 [ 302031 25,000

Vi_R5 1534 b a45102 B 385,008 —

V3_R1 7076 | 2832073 I 40034 i

V3_R2 12371 [ 5206878 [N 420 804 R \ |
e 2RO 14520 [ 5811339 B 003 10000 _ | | l

V3 R4 31,767 ‘1?1-4551,546 | 363634 2000

\3_RS 8301 | 3563507 [IING29.208 :

\3_R6 20,345 E 7,883,167 ! 387.475 FORE U B P B A U IR R .

149,346 58496011 391,681 N R R U i O

9. Sample specific barcode®] W& sequence sorting
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. 2 FHAENA FUnAE #F9 alpha-diversity 4]

Sample Number of reads Obeserved OTUs Shannon Simpson
V1_R1 2985 24 17 0.27
V1_R2 4086 17 16 0.28
Before V1_R3 4466 18 11 0.44
V1_R4 8506 28 1.2 0.38
V1_R5 4778 19 0.9 0.59
V3_R1 3574 15 0.8 0.50
V3_R2 5530 22 0.9 0.62
V3_R3 8477 13 1.0 0.44
After V3_R4 15764 19 1.2 0.34
V3_R5 4126 32 21 0.18
V3_R6 9177 19 1.2 0.42

97% similarity =T0j| A 25X XHA CHQ|(Operational Taxonomic Unit OTU)S A At

Mothur software£ 0|26} 0] species diversity (shannon, simpson) =%

Alpha—-diversity #22 3}7] ¢3to] 454-pyrosequencingl. 258 94L& 16S rRNA V1-3

sequence (OTU leveDE AF&3sklth Fo A (Before), LAB+ vancomycin ¢ % (After).

Rarefaction curve

30
1

25
1

OTuUs

15
1

10

5000 10000 15000

f=]

Number of Reads

= VI_A1 = VI_FA4 = V3_A2 = V3_RS5
= VI_R2 ® VI_A5 m V3_R3 ® V3_R6
= VI_R3 = V3_R1 = V3_R4

Oy, a8 BHAZoaAe UM (rarefraction curve). o A (Before), X v A=

+vancomycin 5 % (After).
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olx] HwW AZ o] pyrosequencing AE 4 A H 7 AMZoA 13,577 (£7,377)
reads”} sorting ® ZAS &2l & 4 ATt oY AyE A =2 @9 (Operational
Taxonomic Unit, OTU)E picking § 3]¥=41 (rarefraction curve)® T A<
Shannon A%} Chaold®} 5 == YefRItE PCASF phylogenetic tree X423 7k 15
o] W33l clustering> #91& 4 gloley. F

Fole A e Holal AU

—

o] A AMZ9] microbial community”Z} 7HgAl

. V1_R5S
E , Va_R
. " Vi_Ra
° vi_R1
VI_R3
° o v3_R4
- » P V3_R3
F3 @ o vi_A1
2 B
o - e 3_R6
g . g .|
: - : Vi_R2
.
.
. V3_R2
" 2 o 2 . . s - 2 B 2 N s s
PC1(17.2%) PC1(17.2%)

e V1 Group = V3 Groupw

a9, Fo A(V1), #A1ABE+ vancomycin £ $(V3)ol 4] Cluster analysis. A&

I

%2 principal coordinates analysis (PCoA)E A}&3}o] clustering 3Rt Z} spot 2}

H ANES YehlH vpe-2 2 OFS e AoE XA HAUh

=

M
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1
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a=. A
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. BH A Z o)A phylogenetic tree (using thetayc calculator) #41. Fo A(V1), X1
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Class level
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H Alphaproteobacteria ® Unknown

r-{n:
HN

M

Zy FHAAZA ] nAE E/FH4 i Class T

vancomycin $¢ & (After)

2. o o] Fo] A (Before), X148
+

Order level
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® Actinomycetales M Enterobacteriales B Neisseriales M Bacillales MW Bacteroidales

B Unknown M Fusobacteriales ™ Pseudomonadales

ad. 7 v‘i“‘ﬁ*@x%ﬂ]*ﬂﬂ nAE EFeA T Order FolA o] 7o Hd(Before), AW A
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1l

d

_59_



Family level
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AL FR/EA it Family
(After)
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7 95% confidence intervals
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9 |
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& g S g 2 (83 3 5 ¥ 9 E & E | 1
@ 8 g <€ ®S6 3 - O s i) BO40 % -0 -0 0 0 2
& b 8 2 2
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P : = e 3 &
a9, Genus T 01] A relative abundance (%) Hlu, Fo A (Before), AAWMAE

+vancomycin ¥¢] 3 (After)

T4 AxE AAAE 105S AASS S w, A3 Ay vuste] Zg nAdE 459 ¥
W& o] &3] metagenomic analysis® ZQ1stth xto] wpa} ¢kzke] xpol:= 9l

o
i
o Mo i

A3} Lactobacillus, Lactococcus, Leuconostoc, Weissella®] H|£

141

>
I
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Clostridium Before
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-0.18377185
040811408

1.0
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Peptostreptococcus
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Bacteroides
Streptococcus
Leuconostoc
Pediococcus
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Staphylococcus
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9. Heat map #4]. Genus F=A12] Fo A (Before), #A7|AE+vancomycin F¢

3 (After)
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|_
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|

Lactobacillus plantarum
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a9, QAR A B A uAES] 16S rRNA sequencing 2 3}

Hm

AA VA ZEZ A HFH F, Ao F&sto AEs = AATE SAHSH] f18 AA
10mg< 0.85% NaClel Zo] MRS plateo] =23t % 649 A= HE do 29
T 5 30TColA 18A17FH = vk oS, 92 + &S 1ml MRS brothel] HE3}e] 30T

Sl 16213 AT oloh 2ol Bl FEE Bwwid 27 50704 Relete] wiAwAl]

o
it

16S rRNA sequencingS 9] # 3}l Metagenomic analysis7} Awr#gk ofye} Al 7bA] &
Astths Holl A Folsk A vAEe] AES glsy] offdot. webA] AH Fe wYste &
Aol AAe 23E HAvAEC] FAEon o= Fogt AX|nAEo] oA A

o] BrlolA] PEW oz AgAc
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Lactobacillus
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Relative abundance (%)

O e
Before After Before After

UNQUBEEH 432 Baiu 432

19, Lactobacillus, relative abundance (%) ¥|1l. o] Z (Before), ¢ % (After)

AAMABZE1TA AHATH SR AHAT, 7 F O dgelA AR A+ OEF
metagenomic analysis® A3t ZEAE HFASAAM= AHFH A FoA
Proteobacteria®} Firmicutes7} tii-iE-9] ¥ &S AAetal Jom 53] fraldS Wol 23
3la1 1+ Proteobacteria”} =4 A3kl Q1%It}. Lactobacilluse= AX VA E5AE A3

sto] wel Aol 14%=2 =2 H&S 2Rt 9= HbdHe ZAME AHAT 45 Fo A%
ol 1 A detection ¥ UT}.
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AXNA B83 Lactobacillus plantarum wikim18% genetic structure
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FEEEEOAPAIAEIAEEAPAENIAEEEEEE®E

}

) bbbt ]
1 DD DO 1 D i

Subsystem Feature Counts
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Photosynthesis (0)
Miscellaneous (36)
Phages, Prophages, Transposable elemants, Plasmids (45)
Membrane Transport (70)
fron acquisition and metabalism (6]
RNA Metabolism (122
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Protein Metabolism (179)
Cell Division and Cell Cycle (39)
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Regulation and Cell signaling (42)
Sacondary Metabalism (0)
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Phosphorus Metabolism (38)
Carbohydrates (377)
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A= A E2lsk L. plantarum wikim18¢] genetic structure

L. plantarum wikim18%] draft genome sequenicing A3} % 3,353,389 bp, ¥+ length

10,255 bp, GC content 44.3% 7} Uyox AS

severs AF83}e] genome sequenceZ annotation

sequences, 66 RNAsE

glyceraldehyde—3-phosphate ketol-isomerase,

detection ¥ 1t}

ZRAIAL Adek 2Elar
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Lactobacillus plantarum wikiml8% Leuconostoc mesenteroides wikim192] metabolite

pathway H] LE4

KEGG map Distinct ECs Leuconostoc Leuconostoc Leuconostoc mesenteroides Lactobacillus Lactobacillus Lactobacillus
Carbon fixation in photosynthetic organisms 25 10 !40.0 %) 11 544.0 %)

Citrate cycle (TCA cycle) 22 %(9.1 %) 8 535.4 %)

Glycolysis / Gluconeogenesis 41 15 !36.6 %) 21(51.2 %)

Pentose phosphate pathway 37 14 !3?.3 %) 17 $45.9 %)

Propanoate metabolism 47 ;(10.6 %) g.uz.a %)

Pyruvate metabolism 64 g(ls.a %) 21(32.8 %)

Starch and sucrose metabolism 71 m23.9 %) 20 §23.2 %)
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3 Arbupn-6F______

(zxm’iﬁbﬂ @ L [32156]
Salicy =

(zxtzacc]l\ﬂmu)‘ 0—:—. ' o0}

B-D-Fructose-1,6P 2

Salicin-6P
Glyceraldehyde-3P
ee—{FilI—Pot———————
Glyrerone-P E5

Glyrerate-1.3P2

(=7 e
=i

e + AGlyents 3P

— >
Oxaloacetate

v
——e
Cok

00010 20809 X
(c) Kanelusa Laboratones
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P';n_-f.e!me Category Subcategory S%hsyﬂem Role 4+

- all M _

Amino Alanine, Alanine Alanine racemase (EC figl6666666.57837.peg.374,
Acids and |[serine, and |biosynthesis|5.1.1.1) fiq|6666666.57837.peq. 1748,
Derivatives|glycine fig|6666666.57837.peqg. 1853

AandB [Amino Alanine, Alanine Branched-chain amino figl6666666.57837.peq.1273 |yes figl6666666.67708.p20.2353 |yes
Acids and |serine, and |biosynthesis|acid aminotransferase
Derivatives|glycine (EC 2.6.1.42)

AandB Amino Alanine, Alanine Cysteine desulfurase (EC |figl6666666.57837.peg. 1855 |yes hg|6666666.67708.peg.876 |yes
Acids and |[serine, and |biosynthesis)|2.8.1.7), Sufs subfamily
Derivatives|glycine

AandB [Amino Alanine, Glycine Serine 666666.57837.pq.734 |yes |[fial6666666.67708.peq.2363 [yes
Acids and |serine, and |Biosynthesis|hydroxymethyltransferase
Derivatives|glycine (EC 2:1,2.1)

AandB Amino Alanine, Serine D-3-phosphoglycerate g|6666666.57837.peq.396, |yes figl6666666.67708.peg.2559, yes
Acids and |serine, and |Biosynthesis|dehydrogenase (EC q|6666666.57837.peg.453, figl66666566.67708.peg.3270
Derivatives|glycine 1.1.1.95) ql5666666.57837.peq. 917

q|6666666.57837.peq.1189
fig|6666666.57837.peg.1412

AandB  (Amino Alanine, Serine _ |Phasphoserine figl6666666.57837.p20.1413 |ves 6. 66.67708. yes
Acids and |serine, and |Biosynthesis|aminotransferase (EC
Derivatives|glycine 2.6.1.52)

AandB |Amino Alanine, Serine Serine 66 6.57837 yes 666 67 .2363 |yes
Acids and |serine, and |Biosynthesis|hydroxymethyltransferase
Derivatives|glycine (EC 2.1.2.1)

B Amino Alanine, Alanine  |Cysteine desulfurase (EC | find no fi 6666. 8 JAYes
Acids and |serine, and |biosynthesis|2.8.1.7) L) fi 77 405
Derivatives|glycine

B Amino Alanine, Glycine and |D-serine dehydratase (EC|| find no 6 6 g yes
Acids and |serine, and |[Serine 4.3.1.18) —

Derivatives|glycine Utilization

B Amino Alanine, Glycine and |D-serine/D- | find no fig|6666666.67708.0eg.120, |yes
Acids and |serine, and |Serine alanine/glycine — fialé 666.67708.peq.1353
Derivatives|glycine Utilization |transporter figl6666666.67708.peq.1968

fig|6666666.67708.ped.3055

B Amino Alanine, Glycine and |Glycine cleavage system || find no 666666.67708.peq.2924 |yes
Acids and |serine, and [Serine H protein =
Derivatives|glycine Utilization

B Amino Alanine, Glycine and |L-serine dehydratase, | find no figlé 67708, 2713 |yes
Acids and |serine, and |Serine alpha subunit (EC —

Derivatives|glycine Utilization  14.3.1.17)

B Amino Alanine, Glycine and |L-serine dehydratase, [ find no figl6666666.67708.peq.2712 |yes
Acids and |serine, and [Serine beta subunit (EC | e
Derivatives|glycine Utilization  [4.3.1.17)

B Amino Alanine, Glycine and |Serine transporter | find no figl6 .6 7 .2440 lyes
Acids and |serine, and |Serine L= 3 .67708. 27
Derivatives|glycine Utilization

AandB |Amino Arginine; Arginine Acetylglutamate kinase |fgl6666666.57837.peq.3 yes |figl6666666.67708.peg.2513 |yes
Acids and |urea cycle, |Biosynthesis|(EC 2.7.2.8)

Derivatives|polyamines |-- gio
9. Lactobacillus plantarum wikiml8% Leuconostoc mesenteroides wikiml19°]

metabolite pathway H|ali-2]

71 =

| =

| wasge 1A o v AR B ARSHoR o A

sh=A] ropis] 9]

sto] Lactobacillus plantarum wikim18¥® Leuconostoc mesenteroides wikim192] A}

W4 pathwayES Hl s HQEl. Carbon, fixation (in photosynthetic organism), citrate

cycle, glycolysis/gluconeogenesis, pentose phosphate pathway, propanoate metabolism,

pyruvate metabolism, starch/sucrose metabolism ## F-E F F5F E5Fo|A Hojxlow

o] L. plantarum wikim18NA © =A 2= AT},
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- Virus, ova and parasites, etc
238 AAF A 2714 ool e} AAH LA Foldk 2}
FHE, QAR EE AR T QAAH] U= A

AVAAIS A4 ARE R Sl AR sl APAYRL AT
°]

A A 4
3

Screening Start of study End of study
v v v

«Open label, ST AIHEEAH D

A LD SEH F 0

-2 Weeks Day 1 Day 8

Al B HeARe & 109 JPAES o di= T, DA oTol
o @EAE AEgstuE Y 7158 AFA A G AL AE A st 2o
A MRFAANE S F AAAN, AGHA S HAF T& EFe ~3
g9 HALE woton A3y WEUREE 25 oyl 1A WEste] A
2 ANES ARE B AAHEAG TEESAL A= 13 wE
A7HA] 71 %= 7HBaseline) & ¢45d F AP EAFS 7 234 wjd 5§
A A CDIo W3k ¢jstd ZFF=X B (Vancomycin 13 250 mg, 1¥ 1,000
mg $-8&)E W3k, 8L AAHEAGAGA A HAF HAAL TE F
gatr 8 Tt AAAEA A oIt

A3y L

Day 8 o Al &3} toxin assayollA 24 W3 (negative result)
=9 &5 T st ol Wt 4

Day 8 o &} 33] o] Al A&

Day 8 ° X333}t toxin assayl A %A w2 (positive result)
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A B7rE s AAA Al Fefsto]l Ha 13 o] AP EAEE
AFT 9@z 8% (Safetyw)S tidoz o] nkg, WadAbe st HANE
st AL daAgsted A wiAh, 4935 S0 54 das 24T
Ay, T 89l HdA T 78 ARl F 79 Ak EE Tk 9
gubgo] LA o, AAAEAAEAE AF S dAAATE sk

s }
Aot AazAbe s AA 2 SHAZME FAHoR g YAH
= on e W7 A THP>0.05).
gofetd, & AAHEAIHEE F FAAFLAEA (Clostridium  difficile
infection, CDI) & 7}zl ¥ @Ak CDI o thek o4 A 8ol @ sto]
AAFAEERAE AT W 2E IJFA7E CDI A =dd sk, d4
3 X fAbrto] AU AESIE, QAo 23k Lactobacillus, Lactococcus,
Leuconostoc ¥ Weissella £9] H|&o] Z7}stn, F3)w<l Clostridium¥}
Salmonella &°] H]&o] 7HAES g1l whebA] AXFAbd 534 4
PastaA oes Am HF o] ogh A ARgolA e

L
Fo9E AW TF BTIS DYSAG AME 5ol des & 5 U3

)
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1.

ool % golg] A9

AE Adverse Event
ALP Alkaline phosphatase
ALT L-Alanine aminotransferase

ANOVA Analysis of variance
AST L-Aspartate aminotransferase
BMI Body mass index
BUN Blood urea nitrogen
CDI Clostridium difficile infection
ESR Erythrocyte sedimentation rate
GCP Good Clinical Practice
GGT gamma-glutamyltranspeptidase
HDL High—-density lipoprotein

hs-CRP High sensitivity C-reactive protein
ICH International Conference on Harmonisation
IRB Institutional review board
ITT Intention—-to-treatment
LDL Low-density lipoprotein cholesterol
PP Per-protocol PR
RBC Red Blood Cell

RM-ANOVA Repeated measure analysis of variance

SOP Standard of performance
WBC White Blood Cell
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FrAkel AW HEFe NAAIHE o A A3 Basa jlow,  Fhe
A o) ok ot X o| M= L.acidophilus, L.casei, L.gasseri, L.delbrueckii spp. Bulgaricus,
L.heloticus, L.fermentum, L.paracasei, L.plantarum, L.reuteri, L.rhamnosus, L.salioarius,
Le.  lactis, E.faecium, E.faecalis, S.thermophilus, B.bifidum, B.breve, B.longum,
B.animalis ssp. lactise 2t 24 2 fEle oA, wiwgds dg T & 7l A
7154e 7 Zauoleyag Qs ey d=elEe] deHow A 2,

kel Bargkal el AACAM FAld vdES ARER At AR Aol

A A EES Ao F3tE  10F  FAEES  Lactobacillus  plantarum, Lactobacillus
acidophilus, Lactobacillus brevis, Lactobacillus sakel, Lactococcus lactis, Lactobacillus

fermentum, Leuconostoc citreum, Leuconostoc mesenteroides, Weissella confuse,

Pediococcus pentosaceus 2.2  TJAAEW, olF RFT  AFo|ekEchdA  AEHUAE
glo]EH|o] 2o ‘A& 7tE'o® EHF3F GRAS (generally recognized as safe) Ao =24

Ao Alnta TS W= a7 98-S sk, A ol9] o2 wE AFel

g
AbEE o] & B A EE9]Y; (Otgonbayar, et al,, 2011, Shin, et al., 2008, Lee, et al., 2005).

i

ol WAME F Lactobacillus plantarums 2% oFEokd 2o 1A probiotics
AT O R Asparagillus 49 wFolo] s A FA (yang & Chang, 2008),
Lactobacillus acidophiluse= AV ZF|2~HE Zsta¥ (Y. T. Ahn, et al, 2004),
Lactobacillus brevist AXERE ol 35, AR AHFE 5 ofg] wadFdA iy e=
Aoz WAakd & 7HAH, ZolA Haedd T2 (Lee, et al., 1998, Yakabe, et al., 2013),
Lactobacillus sakei= HH| 2] 2A1S AAS= o2 Listeria monocytogenes®| S+ A,
GABA & Ag8AEZ ALE (Ahn, et al., 2012), Lactobacillus lactisc A% L@ T2
o] &5+ FAo= wE oAl AAF R FHEAH(Yu & Oh, 2011), Leuconostoc
mesenteroides™ B H|Z|A1S At & 24 2 Ty E S (Kim, et al, 1998),

Lactobacillus fermentums 32V3 &4, Leuconostoc citreume HFE| 2] QAL A5

W ES AAS (Kim, et al, 2011), Peodiococcus pentosaceuss N7 =Fibo] )
WAS 7FXW, W3k Listeria monocytogenes L Shigella sonners X3 AoE
Holqto] el &4 (Shin, et al, 2012, Kim, et al., 2011) ¢ &¥= 7}xa Qrta
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B Qu}. ol F Lactobacillus plantarum, Lactobacillus acidophilus, Lactococcus
lactis,  Lactobacillus — fermentum 4&2  AFoFEAA DAV AE 7]TolA
zzulo]l YA dung FAlE FFolth (Korea Food and Drug Administration, 2012).

AR A olE T w2 EWO M AEY HstE AAAAAT LA ATte A3 viRka
WAERD  fermicutes(HEVFEH )T ARt HA O FAH wE faske &29E,
bacteroidetes(BYE| 2o tlH 2~)% At 1 F7F F7keksivh. 3 Jactobacillaceae
(lactobacillus ¥}) VA& A AFH N o8| 57V, Clostridium dificilie’t 3% Clostridia
ZulAdEe]l fFojHom FHadte ARE dol AAFH wAES] AuUdT Wt T8F
235 BoFATH

2 AFoM = A bt ol &St A AW wF N a3E HFshalAt shH,
o5 9al A AN Clostridium difficile infection, CDI) #-x}oll 4 CDI w3k <] st
ETA 5 (Vancomycin 13] 250 mg, 19 1,000 mg H-8)E WystAA 7L AX A

10'CFU/dayFolgt & A% wsal 2@ CDI A &o tigr a4 2 a4 Brls)

-

ofj

CDI #xfell Al Foi gk A Fabat 5l o] Al A 3 Auiv| 8=

o 12 A
PEEES wag gotan
L2 B ASATRIA Fel T ODLAREH % a4 Fru
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6.2. AAPEY 2 diEAF AA

6.2.1.

6.2.3.

982} oA (Informed Consent Document, ICD)

= AEE AR7F s g2 - AR el o]E s freta d AL
AAAEAIE Fofz A 9 B o] ofslst=A] &<ls3itt. ICD 7} A
2 AR wel BAEE Ag A7 73" ICD & ARSske] v At
AAHEAID ol A& gALE vA] 7
AAGA el Fejshr] ofdell A% &ol5 ARgsto] JAAA A A FFefol o
2= 99 R olos AdAelA drgstr] 9 AbgEglen, dAdArt AA
AEA R Fholo] w2 AF A olole] dis vk @ whE olsfstal Q1A1H

o o
Atk 24ed Mes S01 2 Al#stH, 1 Ak F Az A EY, E o
l':]_‘

AME S FA
=]
B

AE et 2 Ao A Fojd Tex HE
7HA] I AE QA sl ¥ ¥ A4 ¥ A= (subject identification code)® Ab

& At

A7 HH

dPare] ARes Sotol AW, A, Addd, 99 T Ao JRE
gttt dE W yol= YFsiglon v &5, FdEe 24

He 9 o2 249 24

d A7 Fo) ol Mgk AlFelA A 3 d ol W
d715A49 &g oAl 75t dA AT
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6.2.5.

6.2.6.

6.2.7.

6.2.8.

2 WASAY PR AW FF FBE H ol o UG oR T
st 71Ssgth mY RE JEobEY dwd, §3, 4, Tl 52

HAE 71285,

2995

FYAFE A9 A, WS RS S AGe AFR Bo] A
ol golo] FX =R shel SHFAO, AL mmHg o) FLE #7]
shodth FA% ASNE glol 5 ¥ ol H9 AT §A FelolA Do,
Wutrg 5439

H 4T S ABAIG AAT A5, AFA BEYFE WA S
A% F AL FuT sk BANA AW F FUIFE Z4T A5,
A 5 ¥ ol AR AS Fu #Y4FE S48
QA A

e WA om 2 gom, 2aed WE AY SHRoR AT IR
A AAFGer, 25 A A AN wePse] P52 E7159
AFe GAE kg O PO, 257 WA AN BoHAHE, A5
A B AU vt AL A%, BA AdA weHstel A4 A

KN
=

WAL SE FARE 12 ARF ol BRI Adste] SHsh
2 ahs, AQAYAe] ool wel el A@sgon, i gue o

o
oo o

AzAbels 7 B

. gaety Al

: WBC, RBC, Hemoglobin, Hematocrit, Platelets, hs—CRP
asystar A 71A

: Na, K, Cl, Total bilirubin, ALP, AST, ALT, y-GTP, total protein,
albumin, BUN, creatinine, glucose, total cholesterol, ESR

. = AA

© Specific gravity, pH, nitrite, protein, ketone, glucose, bilirubin,

urobilinogen, microscopy(RBC, WBC)

Metagenomic analysis.

1%
i
o
9
oo

ol
ol
2

Fel

5 NGSEHAI 714 Ed 7

M

=il EAshs A=
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6.2.9.

6.2.10.

6.2.11.

6.2.12.

gelah woltt.

FEHA A MG kit ©]83te] gDNAE F=3%F 5 bacterias Ao A&% =
16S region® V1~V3el] 3&|E3l= primers U AeIste] PCREF . PCR
producti= Roche GS-FLX amplicon library kit2 ©]-&3}o] libraryE
AR emPCRS #8gt & Roche  GS-FLXE o] &3}
Sequencing3l$ltl.  Sequencing®] & X  silvar database®d ©]-&3}¢]
blastd}lal taxonomic assignment?} OTUEAS E3] MZ o EA35=
nAEel FEXE gl W O AMES AFH F -70%e  HAsto
A7)l Al ol& F4 5 #H7Iesith

DgPg Bt

CDI A 59 Ao A8 E
A AE: v 55

@® Day 7744 dAF (23]/day ©lsh)
@ Day 8 9 A3t toxin assay oA &4 HFE(negative result)

AR A ohge] G F st ol WS AS
@ Day 8 o 35 33] o]k A} x4
@ Day 8 °l A @3t toxin assay A A WHS(positive result)

Stool toxin assay

ghzto] BWS o] &3lo] RIDASCREEN®Clostridium difficile Toxin A/B
EIA(Enzyme Immunoassay) testE Ald, X5 55 H7I8Sch &9W AE

e #4 FE T Av)sqrk

odutgol et A= AR dAdAlA ATHQ] s sHEE Sl
W, 2 9o Tzt E ¢t st wEd AV HE A AldEdAte] Wy 2
T 5 A8E Foto] FAQsATh. ol dukS 2Atel= EHEA R A, ol
o] Ak 9l A, AFAF/FEAEAEI Bdste] Azl 22 H A
AE/Z A BAEL] ApaA, AJDAE o9l o|dE= oA, ol gkl o

=N

2394 W2 A4 F4Y T84 S A723
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AH GNPl BE G4 £t F 10908, F 890 AUt 23w WS
Wtk ARAE AREAAE AT F G4 Y FHE won 1 At 8y
— E}

it & 89l @A ABALA

Assessed for eligibility
(n=8)

Excluded (n=0)
» Mot meeting inclusion criteria
(n=0)

v

Y

[ Allocation ]

Allocated to Test group (n=8)
« Received allocated intervention (n=8)
= Did not receive allocated intervention

(n=0)

[ Follow-Up ]

Lost to follow-up (n=0)
Discontinued intervention (n=0)

l

[ Analysis ]

Analysed (n=8)
= Excluded from analysis (n=0)

Figure 1. 98X} o] A
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8. WgAe A7H 4w

2 AAHEAG Folstel Ak 18] ol d NPEAEL BEF NYA, F SafetyT
89S OR ATHH YT BHSFOH, AAF ATHA YRE table 19 8o}

o

23gY BA WA FA¥EA 8We Hit AW 76.6£9.7A0la, Ht 2GS
158.3+9.7cm, Mt A 61.1+48.2kg, Bt AZAFAFBMDE 24.3+1.5kg/m’=E &
FOHFAE, HFAAGT 2aEd A AA g@ae] #7189 1256.1+£11.3
mmHg, o]¢7]&det 73.0£12.4 mmHg, Wutr+ £ 84.91£16.23] Yl th(table 1).

Tablel. AF+8¥ AR

A A (n=8)
tho] (A 76.6x9.7
A (/) 3/5
217 (cm) 158.3+£9.7
AZE (ke) 61.148.2
BMI(kg/m?) 24.3+1.5

%718 H(mmHg) 125.1£11.3
A5 o] £+7]d Y (mmHg) 73.0+12.4
2k (3]/3) 84.9%+16.2

Values are presented as mean%SD.

AAAGAIFEAFS] Foldsdol diste] v vttt AFA7E A3t 2 AA A 8AE
SAEY] JolFS v Ba =53RS et HUPEH S ofdet o, =5X=7F 70%
mRkd - et ekl

AFT AFE 7 = AW T AF 5 - e AlE T
. A Bk A =
HAESE%) = — Ik _*F;(f) %100
A5 el oF & Al 7(B)

& AT T AR AE e 14 AEolal, e A AT AAHEAA7ITD)
AWt AES BT H&so AlF £8%(Compliance)= 100%°]9, &% vE= &gt
A= Gk
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10.

x4 B}

10.1. &84 H71 24 A%

10.1.1. Metagenomic analysis.

Metagenomic analysis =Wl EA43t= A ES] ¥
S o] &3so] MAL XA G4 A E2lEA T

I

7 O ol = 3 = =] —
AAAbg A AF 79 5 AdF el wlsl el EAsk=
Lactococcus, Leuconostoc, Weissella®] B]&o] Z7}lst3ion, <l
st a2l Clostridium, Salmonellad] B]&o] 7+438E A

£ = After

. = ViRl
rh v " Before
80
o 95% confidence intervals
Enterococcus P
— 60 Sutterelle 0
8 Inknows '
§ N Prevorell B ]
§ 50 Dialister P (]
g Bacteroides [
5 Odoribacter | 1
§ 40 Acidomanas | 0
£ Costricium | ]
g Streptococcus | 0
= 30 Bacilus | ]
Peeudomonas | [
Parabacteroides | ¢
2 Planomicrobium | ]
. Gitrobacter | 0
¢ " Enterobacter | [o]
10 . Escherichia | 0
. Cholamonas | )
D S A& . . Massila | Q
“elde s ge s Els B2 g BB 28 fE 5 E s o
g gl = g T @ E E c c g g ,g T ‘i_, 2 ; 2 Subdoligranulum | 4]
g g i" g § g g E é g § 8 % 2 % ;E E g Gluconacetobacter | 0
£ S 8P e g3 ©£4%0§ i1 w40 W w W 0 D
o E g Proportior (%! Difference between proportions (%)
Figure 2. AW "AE 3% W3}
il & =] [e] =] =] © S B 3
AgAe] BHe Fo) AAGAFEEA A AE o el A,
Aol Eehd AAFAkdo] glE Ao o= ydAEo] AHT HAIFA O

=

- =

NGSCHAI tH g 714 < 249 1)
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=
Lactobacillus brevis mEe
H R5
i R4
Leuconostoc mesenteroides
= BR3
i ER2
Leuconostoc citreum mR1
E——
.
Lactobacillus saker |
]
7|—
Pedrococcus pentosaceus |
—
1
Lactobacillus plantarum ‘
0 10 20 30 40

Figure 3. AXfAte] Y A& &

10.1.2. %384 H7} A3} Stool toxin

Stool toxing 3x}e] BEWS A}83sle] RIDASCREEN®Clostridium difficile Toxin
A/B EIA(Enzyme Immunoassay) test® A|dslal, A5 F55 H71esid. & 8W Y
&zt 5 2o A7) 32 Rl B AQFHE SHA] HEste] BEAoA A9

o

-
>
44

Az A - AFH 79 3 stool toxin WEE v|lws Ay, 71X
GANA, AH 7E F = :
o, W7t = AR} Astt gl @A Mg e BAH L

Fol@ 7ol
7F 1 TH(~2>0.05)(table2-3).
Table2. AlEAEF A3 749 ¥ Stool toxin H3}
2384 3xF W (N=6) j=
(Baseline, N=8) oA kA value
DA g ags w8 (N=D) ! ’ 0.091
(n=8) kA (N=3) 2 0 .

D McNemar test



Table3. Y2} ¥ A|FGAE HF 79 3 Stool toxin ¥}

2324 2K 2
P — value®

(S RA)) (M3 78 2)
RO1 24 24
R02 &y 24
RO3 =3 =4
RO4 24 24

0.091

RO5 24 =4
RO6 24 -
RO7 & 24
RO8 ok A _

U McNemar test

10.1.3. f&aA H7

FAAFEHAL A RO

3Fo] Ay, stool toxin assay ©lA

AAL 85 28] o
dFon Wreer.

AF A - AdFH 79 T FAAFEAAL ek AT HrF A3 8Y dxF T 8
o AR TR} HAEIST) s 23] olst® A4S, 279 ﬂﬁx}ﬂ stool
toxin assay oA HAFAFAESA A3 A GGG HF 7Y T S HEsow
Wslste] BE I FAoA FAAFEAALS] X5 TS gl th
10.1.4. 7184 A= A%

AF3 AAFAGFE o] FoZ /‘]ﬂ]?ﬂl]%ﬂ%% »~38d W& 23] =43}
dom BA A3ZE Tableld o] &oFa
AH A - AH 7Y F AAASAR 5 T FAHSE {o3 W) e dEe

LA THP>0.05).

Table 14. A3 A - AF 79 5 AAAS ¥st

UK A28 H|(n=8)
2324 2KtEEE P-value
(3 H) M 79 2)
=FA(Kg) 61.1+8.2 614+8.2 0.772
BMI(Kg/m?) 24.3+15 24.4+09 0.816

Values are presented as mean * SD
D Analyzed by Paired t-test,
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A6t 24

11.1.

btk

Tablel5e] S.¢Fs

27e

A7)

)

wo

Table 15. o] &%

A (n=8)

7(87.5%)

Values are presented as number (percentage).

ANt 71419 ARSI [AL, AW AR o] Folnl Wuatels PAE 2med

oFat AT,

Tablel6 ° &

e

N

F 2 WH(P=0.013,

S

3}

215

EAH 0w

50|
P=0.031, P=0.031), Fax] ¥ Welx Ao

5}

cholesterol, hs-CRP

Total

B

A3tz AATH>0.05).

Els

2 %9

o]
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Table 16. AMHEANAEAFE 4A 2 - 79 F ABPAIe A4 2%
2= 222
B P-value
G CENEED
WBC (4.8~10.8x10°/uL) 12.0£8.0 9.3+4.6 0.281
RBC (&: 4.7~6.1x100%9: 4.2~5.4x100%/uL) 3.6+0.7 3.7+0.7 0.472
Hemoglobin (&: 13~18, 9: 12~16g/dL) 11.2£2.0 11.4£2.0 0.508
Hematocrit (g 42~52, 9: 37~47%) 33.0%6.1 34.0£5.9 0.363
Platelet (130~450x10%/uL) 240.6£88.1 278.31£130.6 0.168
ESR(~20mm/hr) 21.4+17.1 28.3%£16.0 0.429
Na (135~150 mmol/L) 138.5+£6.8 134.8+3.8 0.563
K (3.5~5.5 mmol/L) 3.5£0.8 4.0+0.7 0.254
Cl (91~110 mmol/L) 106.6£12.2 100.9+4.5 0.254
ALP (45~1291U/L) 94.9+39.5 89.3+£21.4 0.930
GGT (& 12~73, ¢ 8~48IU/L) 37.8£35.3 37.5+£24.3 0.970
AST (12~331U/L) 26.3+£14.7 32.8+13.8 0.111
ALT (5~35IU/L) 15.4£8.5 22.3%£6.5 0.013
Total bilirubin (0.2~1.2mg/dL) 0.8£0.6 0.7+0.2 0.226
Total protein (6.7~8.3g/dL) 5.6x0.7 6.1£0.8 0.051
Albumin (3.5~5.3g/dL) 3.1£0.5 3.3+0.6 0.108
BUN (8~23mg/dL) 22.1+£24.1 19.8+£21.7 0.491
Creatinine (0.7~1.7mg/dL) 2.0£4.0 1.8+3.2 >0.999
Total cholesterol (~200mg/dL) 96.6+39.9 126.9+44 .4 0.031
Glucose (74~106mg/dL) 131.3+83.4 139.3+56.6 0.438
hs-CRP (50~2001U/L) 110.1£77.3 46.3£65.6 0.031
SG (1.005~1.030) 1.0£0.0 1.0£0.0 0.098
pH (4.5~9.0) 6.0+0.4 6.1£0.6 0.875
Values are presented as mean = SD
Y Analyzed by Paired t-test or Wilcoxon singed-rank test
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