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Wy AAs] A FAF BE
o3t st ol TANE AN F
& Ao R Hisly] e o=

}

ol

of mu} FAA AP, T, o)E A
W el W97k o5 AAde] FHEE e ol

e

AAld 1: BF EFEY Ax

AAd 1-1. FEREZE A FHAlo] HY2782(Lactobacillus casei HY2782, 718 KCTC 13438BP)d+ ¥ ZFHEH}
A# A Z&ebd HY7715(Lactobacillus plantarum HY7715, 7185 KCIC 13101BP) @3¢ Wik

71 gERREE A FhAlol  HY2782(Lactobacillus — casei  HY2782) 2 gEnpEEA ZEY
HY7715(Lactobacillus plantarum HY7715)Z MRS M A 8fR| o] HEsle] 37Coll A 24417t v 3Tt

AAld 1-2. HFEY EH € 9F EFE Ax

AF7] A 1-19A4 o] g% SERRA T A FhA|o] HY2782(Lactobacillus casei HY2782) 2 HEndlaly
2 Z@ety HY7715(Lactobacillus plantarum HY7715)¢] MRS ®lFwS AAIE2]7] 3000rpmo & 308-7F QA&
gate] AFdE FE F 1L Filter System (0.45um CA)& F3] ¥ WFES HETHow Ax33T.

(

A7) Az HY2782 wlFEd HY7715 wlYES 1:0.29] FHH|2 E3sle] T 2ulo]|QE 2~ wjf &3t

o

=& Ax

I

B g EgEe] ARdgv Bl 404 wEe A

RS

Add) 1-1. AR FA M E(intestinal epithelial cell)d] wl<%¥

10% FBS(fetal bovine serum) antibiotics free DMEM ®lA](Gibco, USA)ellA <1Alf-2] /&3 AlE(Caco-2)}
DMEMS 1:4¢] &= 2~3Yel g WA Ad] wjgate] AR&sHATh(a g =310 5% C027F &5 ¥+ 37C Wl
7). ANE 98t DMEM ®iA| S A A3k PBS 4mlE 13] A& 3+ & Trypsin-EDTA Solution 1X(1XTE, Sigma)
£ 1me Akl wigFriel] 10~15% &<t WolFdvt. AAFH g M E(Caco-2) 9] F-2o] "olzl AL gl
gk S DMEM ®iX] 4meE 2o A FFIME(Caco-2)E F 53t A7) 35H AAFE FEIAE
(Caco-2)& 1,200rpml.2 3 &< GAEHE o &, Fsds A2 HA AASHAL, DUEM viA] InE Yol Al
2 S Fol FATh. AT FFTAE(Caco-2) 2 DNEM B A& 1:49] FFHEE 3Ag £ 1000 Al2EH)
FHAl 2oL 2 =3 T ajdTlol A 2~3Y3E wieFste] AR&-Ekgitt.

A 1-2. WFEo] AFH AFH FIIHAAHE(Caco-2)oA¢] RNA F5

[

B, A gz o R KCIC3109 Y=} KCTC3108 wiFES ZH2h 300u/mee] sE= 7] 2 de] A %
I A3 (Caco-2) ol Ae]atleh. miFEeol Aed Al G A E(Caco-2)E 8AIZF &t vlgg 5, PBS®E
2 AlFs] = ¥ easy-spin™ lysis buffer (iNtRON, USA) 1m¢E ©al A7) A& A4y AE(Caco-2)5 &
stk A7l &slE JARE FIIAE(Caco-2) A easy-spin™ [DNA free]l Total RNA Extraction
Kit(Invitrogen,  USA)E  AR&sted  RNAE  F=si3ivh. RNA +£k=¢ #3d=E ND-1000
Spectrophotometer (NanoDrop, Wilmington, USA)¢} Agilent 2100 Bioanalyzer(Agilent Technologies, Palo
Alto, USA) = &elatqitt.

ToAs % 1WA 314 Sise whsh gol, gEubaes Ablo] Hizrez @il WRE W stEdAe s X
el HY7715 w9 WiYE 2% A U= (control) ¥ A tixa (KCTC3109, KCTC3108)el H]s}od
TPL, TP2 % FFY (Occludin)®l #A4 WAF] Z74e 22 Fstdn, WF EFB 43 4 W
ofgtele] HMAME EE FAA WAF] F4E FAF & Ao,

Agd) 2: A (FA) B H84 289 Fal

wou ey BB g (FA) B HA4 2de Sstan

R

TFAX R wigEoe]l AH AAFU FFIAE(Caco-2)ol A RNA F=317] a8l 7] Aol 1-19 AAF
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g AT A E (Caco-2)E 6 Lo AF 2x10" cells® HET T 24~48A|17F E<F w3k & FBS7} Eoj7k#] &
> DMEM ®IX|2 13] Al#3ke] FQlth. FBSZF Eo17FA] ¢82 DMEM HiA|oll 47] AAld] 1-29] gERA 22 F1A
o] HY2782 < wiYE P FEupde s E e WY7715 #539 wdEY wYg EFE, A dxaom
KCTC3109 Wl &} KCIC3108 Wl ¥ES 717t 300ut/mee] HE2 7] 2t Ao AAF& &I A (Caco-2) 4l A
galginh. wgEe] APH AAGH AT ME(Caco-2)E 8AZF HoF wjkst F PRSE 2W A FHE = F
casy-spin’ lysis buffer (iNtRON, USA) 1m¢Z 23 A7) alsel B33 AE(Caco-2)E Saatgict. 47 &
s <l AT A E (Caco-2)ol A easy-spin#l [DNA free] Total RNA Extraction Kit(Invitrogen, USA)E
AFg31e] RNAS FZ351%th. RNA £59F a8 == ND-1000 Spectrophotometer (NanoDrop, Wilmington, USA)$:
Agilent 2100 Bioanalyzer(Agilent Technologies, Palo Alto, USA)E &<18}gt}t. RT-PCRE o] &3dlo] 2=}
ey AEe Wasieltt. dlolEl ] #h2 delta delta Ct(AACHFS o]&3te] 2°(-AAC) o2 gk 3
A e AT
ToAT 4R 54 HUEe uks} o], HEubdels shAlo] HY27s2 o] e ofvel % etEubae s
ZHEFE HY7715 d59] Y g 5 SA tiET (control) H A iR (KCTC3109, KCTC3108)el H]
AL AT, HF EFE] A 2 W olsole] wsAE

o
o
=
=
(@)
N
NE
=
=
(@]
Ny
1o
:[o
2
2
T
ut
p
oft
o
o|\
N
N
% g

[e) =
we s wagel b WG 4+ e

Ade] 3: FAE FFE] 8l

Wl BB HATE PAZ RAES ohel APPHoR FAsdnh,

]

e

QA el NI AEMT-29)= F=A TSN TFLokT

10% FBS(fetal bovine serum) antibiotics free DMEM ®lA](Gibco, USA)ollA <lAf-2 o233 A3 (HT-29) 2
DMEMS 1:48] F2H &R 2~3de] 3 WA A wjgstel AFEsATtOiF 231 5% C027F 355+ 37C Wi
7). ANE 918t DMEM ®BiA| S A A3k PBS 4mlE 13] A& 3+ & Trypsin-EDTA Solution 1X(1XTE, Sigma)
%— Im A ske] wjgF7] el 10~15‘ﬂ B Yo Tk, A ol I A EHT-29) ] F-zhe] "Hojzl RS gl
2 DMEM WAl AmtE ol AAF AT AEMI-29)E Sl53i3itt. 7] 38 A g uAl
(HT 20)E 1,200rpmO. & 3% Fol YAETE & . AT NS 2A~YA AASI, DEM WA 1mE Yol A
2 AYE FolFUnt. ‘%EH EH%*OTL]/‘]}_(HT 29)¢ DMEM #iA1 & 1:4°] S#H|EE 31X § 100W Aﬂiﬂﬁ
Al @i & E3teh & wjErlel A 2~3Y3t wjFstel AR8-5HGITE. Monolayers #/dg HI-29 AEE PBS
AAR e 6 Aol A 5x10° cells® HEF F, 24-48A17F Bk wjFF T, FBST} Sof71H] &
DMEM ®iAIZ 13] A& 3] FSAch. HY27828] == HY7715HH°1:D HY2782uH %+ &1} HY7715M 5o E3E-S
slal, SAFETolE FBS7F So17FA &2 DEMEMHIAI S A& stitl. FBS7F So7FA &2 DMEM ®ix]ol Z+
Ak HY2782(L. casei), NY7715(L. plantarum), HY8002(B. lactis) A= 1x10° cfu/me =71 ¥
Kl o5 747 A EYolE Fate] 2AIF et wi sklvh. Y F5 F, PBSE 53] A F e} -‘?—
AS AAE T8 0.05% EHAI-0.02%EDTAS 287F A2lsle] & ZHo]Eo| F2E o] gl
S BEsloitl. BEst A EE S M5E o] 8ste] 1070 o R 345kal MRS Ei BL o}r) —E—Eﬂ
e T AH,E A3, (Trends. Food. Sci. Technol., 1999, Vol.10, pp 405-410; Korean
Soc. Food. Sci. Nutr., 2016, Vol.45, pp 12-19).

ATAE FAE 719 42 ol gl Axs.

= K

ol HF
ofy n:&
12
o

2 o e

S o Y
f:
50 I

el

25 A& (CFU/m)
O

X100
A A (CFU/ML)

A, % GolA HRlEE wheh o], SEwpAYs shalo] Hy2rs2 #Fe] WGE D SEeAYs Setey
Y7715 #52] wYE 25 24 tx7 (control) H A iz (KCTC3109, KCTC3108)el HIsle] HY2782,
HY7715, HY8002 w=o] & Al F2&o]l w2 Z& ddsiqla, Mg EFEe 45 74 wid= vaxe &
o A ME BRG] Z=rE el ]

Z’:
Ao 4: A2 23i@ RdoA FF AEE A
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[0087]

[0088]

[0089]

[0090]

[0091]

[0093]

[0094]

[0096]

[0097]

[0098]

[0099]

[0101]

[0102]

[0103]

2}

W W ERHES PRSI dE 2782 R AFS MY Iiel mE AF Aoy YEES HAAsA

5 e

A& wjFrIzel wEl D-0Y (Y2782 seed), D+1¥, D2, D+3Y, D4, D5, DH6(DAIE )Y wlFS 28
@ Zbzh AlFe] A5 Ashd BE A 5 AEES 9l st

7A7ke] AFEL HF HEIF 1x10 cfu/mlo] 5%  PBS(phosphate buffer saline)el &3dste] AEE
TR e

M. Minekus et al. (Food Funct. 2014 (5) : 1113-1124) 59| =#S Farste] sstwde] AL&H= As2 &
Mo Az, AHA g 2HE ] & 17 2t

Z 1
T Simulated Salivary Simulated Gastric Fluid| Simulated Intestinal
Fluid (SGF, mmol/L) Fluid
(SSF, mmol/L) (SIF, mmol/L)

KCl1 15.1 6.9 6.8

KH2P04 3.7 0.9 0.8
NaHCO3 13.6 25 85

NaCl — 47.2 38.4
MaCl,(H0)e 0.15 0.1 0.33
(NH,)5C03 0.06 0.5 -

CaCl,(Hy0), 1.5 (0.75) 0.15 (0.075) 0.6 (0.3)

WOl a-amylaseE F7tste] 37CeolA 283

il Z-sto] 37TAA 2417 & vbgakih. &

A g Ao, HEAS HUISke] pH 7.002 ZAe H 37CeA 2

o B4 Gl e oA AstE A8 ™ AE (Brush Border Membrane

008 AT 37°C°ﬂ*1 4AIZE EF REESIGIT. BE iﬁ‘r%*’?#” = 74 S0l
A

SF defd &, AA Feh Ebel
e 747POPL pH 3.0°.%

il 2
ﬁm AERe 2GS A0 27 Foo v s}oq AEE 02 FANA

I g ERES St e WY2782 fakdt AlES] Wil wE AlFe) FAE FASE G159

7] g 39 FAd Wxoz FPsielon AE] wiYr|ztel wEl D-0U (HY2782 seed), D+1Y, D+2dd,
DE3Y, DHS, D5, D6 (DAIE) wES Wae 247 AES k10 cfu/me FE7} HES dATd 0
7 A ZYolEe HEFshe 2413 Bk v Stk vl T -, PBSE 53] AlFste] HAE A S {4t
S AAS tha 0.05% EHAI-0.02%EDTAS 2383+ AHEste] A F#o]Eo| F-2uo] v HI-2942E 9} it &
gk, B3 AXE SAS5FE o]gsle] 103Mo R 8Askal MRS = BL of7f ZEo]Eo)A] ) eksl

O
e

f
o o Ji

oz fr

g:O

A3}, = 8ollA BRlul= mhel o], wjr|Rbel] wheh FAE gl FojHor FUbshE A U

A7l Asd 49 S9F wAom APsgon 7z AEFES HE ¥Erh Ix10cfu/mo] HES
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[0109]

[0111]

[0112]

[0113]
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PBS(phosphate buffer saline)ol| &3a3te] A|BE Fn0]8% ).

I A3, = 94 FlEE v ol 7, 9 2D A Rd BRoa gEupAel A glAlo] HY2782 #F<] i

SrE o] QlE HY2782 frikd (BAIFE 9 CAlI%) 9 SEnpAel~ JhAlo] HY2782 w9 wig=3 =HEyL
Sebg] o] WY EjfEel X (7] ZE w
o] AR eF2 HY2782 fabat i, AAIE) Ol st w2 27] 5 div] AEES st

A7) Add 33 B9 Aoz AAEPRon A B, €, D AEL 1x10 cfu/me] FE7F HEE Fury S
Zvzy Al Z ol Eof| HE:sle] 2A17F FoF vigstith. v T8 ¥, PBSE 53] MASle] A EA e fA
S AAT v 0.05% EHAI-0.02%EDTAS 2%3F Helste] A ZYo|Ed FaEo] Sl HI-294 %t fF2kd&

ReRgT. BeW ATE HNFE ol&stel 0AWOR 4si NRS i BL okl Sdlol=dlA W F

O Ay, & 1004 A= uke) o], StEHRE e A FHAlo] HY2782 w59 HlYE (BAE 2 CAE) 2 W
Kol o

e DA AN &4 TRk EEAE, AASE) Ol Hste] 12 A A BAES Sl
A 2]

A 8: wgTol

BN r
=

QA% FATNAE (Caco- 2NN $82 @ 24

A7) A%e] 1-19] QA FATAE(Caco-2)E 6 Aol AT 2x10° cells® HEF T 2448417 FF wj}
gk 5, FBS7} Eol7FAl %2 DMEM wiAI= 13] Alxste] Q0. FBS7F Eol7bA] %2 DMEM wi=|ol AAlSE,
BAIF, DAIFS 27 500ut/mee) s%2 7] ZF de] AAfFH G A E(Caco-2)oll A Eakqiet. wWigFEo] A
g AdAfF I AE(Caco-2)E 8AIZE FF st F, PBSE 2W A3 F F easy-spin™ lysis
buffer (INtRON, USA) 1meE 2L 7] A A E(Caco-2)E &afataiet. 7] &€ AAF=H &3
I A 3E (Caco-2) o 4] easy-spin™ [DNA free] Total RNA Extraction Kit(Invitrogen, USA)E A}-8-3}o] RNAE
=39 Y. RNA =9 E3A =+ ND-1000 Spectrophotometer (NanoDrop, Wilmington, USA)®} Agilent 2100
Bioanalyzer(Agilent Technologies, Palo Alto, USA)E 2elstdtt. zk2zbe] RNA 28 ® (labeling) o] &3}
(hybridization)+= Agilent One-Color Microarray-Based Gene Expression Analysis protocol(Agilent
Technology, V 6.5, 2010) w2} w3 =24 (Macrogen inc., Korea)olA] wlo]lZ Z o]z o] (microarray)s 433}
o EX3lch,. mlolAzo]g o] (Microarray) A¥+= Agilent Feature Extraction software v11.0 (Agilent
Technologies)E =38 &5 o], Agilent feature extraction protocolel wa} EAFAct. FAXEFH3}(Gene
enrichment)¢} 54 X2 H(probe)o gt 71574 F4 F2(Functional Annotation analysis)< gene
ontology (www.geneontology.org/) ¢t KEGG(http://kegg.jp)E &3 X&3FAtt. Significant dataol] wist],
expression level(normalized value)©] AR A& 2 probesE I1&38}38= Hierarchical Clustering

=

analysis (Euclidean Method, Complete Linkage) & sl aL, ol &
Heatmap(https://software.broadinstitute.org/morpheus) o2 YERN ST},

I A3, %2 2 X 1A gR1Ee vhe} Zo], fAkt B AAE, ZERE Y2 FhAlo] HY2782 vkt (B
F 2 CAE) 2 HY2782 Wik HY7715 R E(DAFE) NN A HZET(Control) tiH] A v
FAzFe] gdo] FrtE = AL dRlsglon, fAkt 22 AASE diF] B, C AlFo] Fdldo=m =2 fHx &
Aol 7 AT 5 Ao, D AFe] 7PF w2 AR dAFY e g4I £ Ao 1 29 2
£  Hierarchical Clustering analysis (Euclidean Method, Complete Linkage)& <=3J3la, ol&
Heatmap(https://software.broadinstitute.org/morpheus) &2 = 11| YERJATE.

% i
i
s
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[0120]

[0122]

[0123]

[0124]

[0125]

[0127]
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X* 2

symbol . -nInEEr-.ange _e‘ce?rnh = Description of role in relation to tight junctions

P2 1.1 115 121 1.36 tight junction bridging protein

OCLN 112 17 125 178 tight junction beidging protein
CLONA 1.21 124 124 136 dging protein

C10M3 2 134 126 - iiging protein

WASP 13 123 132 1.54 dging protein

RUNXT 115 1 16 1.40 tight junctien badging protein

AFDN L7 128 127 .60 tight junction beidging protein

SYNPO 116 123 1E6 202 tight junction bridging protein

CaNLY 102 138 1.50 15 tight junction bridging protein

mCH 1.07 110 138 124 ublguitin-ligase molecule that regulates occludin degradation
WEGFA 148 148 150 215 cytokine that indirectly regulates tight junction formation and strengthenin

s 1.26 137 138 196 major cytoplasméc protein that forms 3 complex with cadhening
HMFLA, 128 133 134 1.48 transcription regulator that acts on ooculdin

CDzap 1.06 1.09 1.06 1.08 scalfolding molecube that regulstes the actin cytoskebston

VL 114 122 125 140 cytoskeletal protein

MAGIS 107 110 112 119 tight juncticn beidging protein

MEES 1.02 112 T 1.23 tight junction plague protein associsted with claudine
FGFR1 170 224 197 224 tight junction bridging protein
NECTINZ 1.05 118 115 1.58 tight junction bridging protein
CTNNDY 120 136 133 148 tight junction beidging protein

Shal 108 119 126 142 tight junction bridging protein

GATAZ -1.18 -2 141 -1.83 Inflammatory bowel disaase 1BDY

WFKB1 -1:11 -1.18 -1.30 137 inflamimiatcry bowel disease 08D}

TS A5 FHSHIBD)E FLAZI= FrAAH(GATA3, NFKB1) Hd o] Has glsiiis wl A4S, BAIE, C
Aw R DAFEAAM  SAtET (Control) ¥l ASA FEE FE FAAe 2ol HaHe A
selstglon, ik 22 AAE i) B, C Aol ddider 2 Fdx 2] A4aE AT 5 Ad%e
o, D AlFol 7MY w2 A B HAE AT U

20 g £3EY] HA ES gRlsitt. Y] Ade 1-19 AR T AE(Caco-2)E 6 Do
3 2x10' cells &S T, 2448417 EQF MIFH T FBS7} Sol7bx] e DMEM wix2 13] MHeje] F
AT}, FBS7} E017FA] &2 DMEM HiA|o] A7) Ao 1-29] FEHPAZ 2 FhA|o] HY2782 2] viYE 2 &
g s FEEre] HY7715 ¥ wiYES 1:0.2, 1:0.5, 1:1 Hj&2 EF38l v EdES AR F 300x0
/me] FERE 7] 7} Ao AAFE AFIME(Caco-2)o AR, wlgFEo] HEHE AAFE AT AE
(Caco-2)E 8AIZF Bt ke &, PBSZ 29 AHd & & easy-spin™ lysis buffer (iNtRON, USA) 1mE ¥
a7l AT A AIE(Caco-2)E GallsklTh. A7) &l AT I AIE(Caco-2) oA easy-
spin™ [DNA free] Total RNA Extraction Kit(Invitrogen, USA)E A}g3lo] RNAS FZ31%th. RNA =59 &
A=+ ND-1000 Spectrophotometer(NanoDrop, Wilmington, USA)®} Agilent 2100 Bioanalyzer(Agilent
Technologies, Palo Alto, USA)Z 15ttt qRT-PCRE o] &38le] -z @el H49& Wi, dHolg 9
2 delta delta Ct(A ACt)BHS o]&3te] 2°(-A ACt) o2 Adlgts T34 HERd ATt

I Ay & 12 WA 16904 FelEE upel o], gEupAa Fhalo] HY2782 dF<] HYE % Eupd# s
Z e HY7715 59 wgE 2% &4 tFZ (control)ol B]Ste] TJPL, TJP2 2@ 2% (Occludin),
MUC2, MUCA ] A=} wradako] Z713k S s}, SEnlade] s~ FhAo] Hy2782 5o wjokE 2 2hEu)
A2 SE HY7715 F59 WS 1:0.2 EFH|&o] 71 535 YElvs S &5

AA 2: HF ZAAES] AZ

A4 2-1. 71854 &89 AZ

Zoq BFZEZ0 56 Brix 10,9 224, o

A 35T A uxtsle] =313t

,d
A

1.0 %, T4F=%x 9
UHT €4 (135CA] 223t A)s &
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[0128]

[0130]

[0131]

[0132]

[0134]
[0135]

[0136]

[0138]

[0139]

[0141]

[0143]
[0144]
[0145]
[0147]
[0148]

[0149]

SES0dl 10-2291775

Fooll o FrAW(HE B1, B2, B5, B6, E, =

[e} % 1)
b ol zEl2 R YmEdk ofnle) R &Rl A6 4] FAAZ B 100 T d¥] 10 TR 9
5 AZkstel aEIA EFVN EFHAT. A9 3 0 FFRE W7}, B 44

=,
&
-

[}

2.
Ll
of
_E
>,
A

TH0t GA LT (e EFEF) 4.6 THPE wksto] 15Tl Ao H]Fo] 1.0473 WA 1.0475,
= 0.2 WA 0.22%, pHE= 6.55 W12 6.70, 20Ce|Ae] Bl 2(Brix)= 16.3 WA 16.5% A7} HE=
satato] GAFE WFNS AlZafArh. 1 Bo SAMF Wk UNT A2 (135°ColA 237k A#)Ea 40T
Wbl 5 2EAEIAS AR A7 FEEHE A (Valley laboratory, USA)E Z17] 0.02 S2%% #H713)
I 6A]7F =t wjekale] BCP(Bromocresol purple) BIXo|A] & 4k 227} 1.0 x 10 9 CFU/ml ©]AF, AAME
7F 0.89 WA 0.91%, pHE 4.55 WA 4.657) 5= 3tgul. 2 Fo] sl 13 =8, wAE 5 Zaq F
St 559 56 Brix 0 10.9 5%, A4 1.0 T, FeldF2= 9 olds 0.1 2% % ZAG 70 T
0 WA 35CelA wubale] &3tat & UHT QA2 (135ColA 227 A#)e & Wztete] EaatEA gL 7

=

o] Skt wiorel 69.5 Zekgel Ao 1 MY SHES E=AAZRAT =4
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