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3% Propionibacterium freudenreichii-s W %Fal:= v RCMT} wiokolS wjAbAEo] Hzd 3, Fa o
1 MUC29] ¥ AEE WP AMste] vla At Ajolr},

mﬁ I-H

O

= 4% Propionibacterium freudenreichii A4 wjFAS g ZHHES FF3 &, H U AHx
(Disease activity index)E %713+ 23 ZAylolr},

5% Propionibacterium freudenreichii ¥} wjFdS A ZAYE FF3 & o] &4 HAA
5 HE |AS F3 vju/Hrrek A9 Aol

ot

%= 62 Propionibacterium freudenreichii A+t¥} ¥ thadd RdHE FF3 &, e &4 /HAA
55 XYF &4, crypt TR B, 95 HAE HF9 37FA 71Edd g Aste] HUhgk ddjolt),

= 72 Propionibacterium freudenreichii o3 wlFAS gFd RAYE FFs &, WY x4 3}st o
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7] &2 7 W9l ol = 9lem, b welA obdl EAlZE gl7] wiitel fEAES ] W

AA & 1: Propionibacterium freudenreichii® Ao, At =L v AS A FH]

B oakol| N AVR3¢ Propionibacterium freudenreichii MJ2 (KCCM12272P)+ 3r=n| &R EAE ] 7|E3 +&
AHE-BFA T

Ao AV23t Propionibacterium freudenreichii®]l A3, Abd 2 vl A5 AS A7 Yste], BlA] RCM
(Reinforced Clostridial Medium)oll 3x}#| o] EA3A7 #& HZF F, GasPak (Franklin lakes, NJ, USA)
S olgs] ¥ BHS AL 37TCoA 36 ~ 40417 wiFsieh, wjgE FAS 3,000 rpmoll A FAEEAIA
SqL pH 7.0 £ 0.1°] HE== 24, 0.2 um pore I7]19 ZE (Minisart ®NML syringe filter 16534,

ol

ox

Sartorius)ell oj#}sle] AL&slgar, AR E e S PBS (Phosphate-buffered saline)ol 10° CFU/ml 9]

H=s Syt A3l

ANl 2: Propionibacterium freudenreichii ¥ A wiAAE =4 a3 ¢l

2-1. ) wiAAME 8wl 2 Propionibacterium freudenreichii PRFN o]l A&

Wi AA 3 (LS174T goblet cell)E Roswell Park Memorial Institute (RPMI)-1640 w®jx]e]l 10% FBS (Fetal
bovine serum), 100 units/ml penicillin® 100 pg/ml streptomycing 3 7}8Fe] 37C, 5% C02-95% air 3H7 ol
A ekttt AMEZE 70 ~ 80%9) confluencyE ©]FWH 0.25% trypsine ©o]&3] AEE wojar, 2.5 x 10’
cells/mlE AME 2 43 T, 96 well plateo] 200 pl#¥ seeding 3FQTF. 24A17F B¢ ¢k4g3t 271 &,
RCM ®iA|9} <=¥|¥ Propionibacterium freudenreichii W&ol & A wjokoNo] 10%%2 = 2]ale] 48417 vk

s,

2-2. Propionibacterium freudenreichii BN o] viAAE SA g3 3H<]

ME vkl S A ASFAL MIT (3-[4, 5-dimethylthiazol-2-yl1]-2,5- diphenyltetrazolium bromide)E 125 u
g/mlZ2 Aeste] 37C, 1AZF wlFsidet. Bebs Eepztk Aol i, Ayt A7 3 DMSO (Dimethyl
sulfoxide)& 100 pl YL, microplate readerE ©] &3] 540 nme] IFo =z =2 =339 .
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77, 10 vhebd uksh ol RONeIL Al BE AE S4ol gl A %+ A

AN 3: Propionibacterium freudenreichii ¥]j¥Fhel| &3 MUC2 SRR &¢&
mez fAAE A ailds st fAXR, 7 wjgdd 9 FHxte] wd WstE mRNA FEolA SA

aleh.

3.1 A wiAAIE wiF 2 Propionibacterium freudenreichii BlFN o] = €]

WA ES RPMI-1640 B =]l 10% FBS, 100 units/ml penicillin®} 100 pg/ml streptomycine #7}ste] 37°C,
5% C02-95% air S7olA wjkstG et AEZF 70 ~ 80%2] confluencyS ©]FH 0.25% trypsing ©]-&3] AEE
oL, 2.5 x 10 cells/mlZ AE 52 283 3 6 well plated] 2 ml# seeding s+, 24417+ 5ok oF

As A7 F, ROM wiA ¢} F=W)E Propionibacterium freudenreichii WlFNS & AZ v 1092 =5}
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o] 48717k wfatict.

3.2 mRNA =& 9 wtdek

m
Y

Trizol& ©o]&3] RNAS %3}, RevertAid First Strand cDNA kit (Thermo Scientific, USA)E o]&3l cDNA
2 gA3ste], Kapa SYBR Fast qPCR kit (Kapa Biosystems, Woburn, MA) A]%F¥} StepOnePlus™ Real-Time PCR
System (Applied Biosystems, USA)E ©]&3l real time PCRS A|33F3itt. AF8-49 primer? sequencei= GAPDH
(Sense(MEHE 1): 5 - GAG TCA ACG GAT TTG GIC GT -3’ , Antisense(MEHZ 2): 5 - TIG ATT TTIG GAG
GGA TCT CG -3" ), MUC2 (Sense(A ¥ 3):5 -ACC CGC ACT ATG TCA CCT TC -3’ , Antisense(AEWZ 4): 5
" = GGA CAG GAC ACC TTG TCG TT -3° )eo]t}.

w4 e FeA 2dRS 1= 7Este] A #(2-deltadelta Ct method) ¥ A3}, &= 29 Ao} o,
o e AP oo wie2 A Bl &4 tlEdolu A9 el v folal e #E

n

AN 4: Propionibacterium freudenreichii ®¥]Fle] 3 MUC2 ©id vty

4.1 21N viAAE 8%k 2 Propionibacterium freudenreichii Plo¥eNe] A&

WA 3ES RPMI-1640 B =]l 10% FBS, 100 units/ml penicillin®} 100 pg/ml streptomycine #7}sfe] 37°C,
5% C0,=95% air F7gollA wfFstAtt. AEZF 70 ~ 80%2] confluencyE ©]FH 0.25% trypsing ©]&3] A¥XE

wojja, 2.5 x 10° cells/mlZ MXE =5 223 3 12 well plateo] 1 ml¥ seeding dFATF. 24217 59t
o3l A7l —‘F, RCM i A1} =¥ Propionibacterium freudenreichii WiSFoN-& & A3 ujekNo] 10%=2 A2

shel 48417 Wi,

O

)

jus)

4.2 AARYRN D G e v

4% formaldehyde=
(GTX100664, Genetex)o]al

AEE AN Fol FAE ol8sted dMstgt. AREE 12 @A anti-NUC2

22 A+ goat anti-rabbit IgG, DyLight 488 (35553, Thermo Scientific)©]|t}.
I Ay, = 39 Yepd bk} o], o wigAS A e tolAe] MUC2 Tl - gke] 24 tiERtolu; AE
Nz, 4 iz v g A 2dES EA3.

AN 5: Propionibacterium freudenreichiiol ¢3 tjAY RHAHES A o4 A% HU}

5.1 ®8218 9 Propionibacterium freudenreichii, 3+ ¥lFH Fof

g R EE 7 SD-rat 579 (147.50 £ 5.53 g)& ARESISITH (Fotd], d=p). AMg 84 24 £ 1
C, &% 55%, 12 h-12 h HF7] stoll, S5 Atgol 2HfrEo] A 7Fsates sglen, 1ydistu 5&
£ 9193] KUIACUC-2017-32 591S Wro} F&E2%S Asoit).

AdEE5e aF 9 guigd ERYE 5aF wiAHe], 3FY AFTSR Propionibacterium

freudenreichii = (LPF)3} ¥ #]% (supernatant of P. freudenreichii culture, SPFC)S &H wWkotom,
AFEo wpA e Fajoll= 57l 52U 5% DSS (Dextran sodium sulfate)E Fw3FATHE 10).

5.2 Propionibacterium freudenreichiio] 23+ @A mdagEe] ZAH HW AT (disease activity index,

DAD) 7}

dud o ogdel WA/AWSA HH, AFo] FaFI BAC Wel Folxm, AAD B P AtEel
el £AEEA 2ol o wEuE. webd Ay oy gre] S4e AF A we) Fx, 4E 4
% of ¥ weh 74712 Hrhste] WA MlsITHE 1)
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#£ 1
Score Body weight loss Stool consistency Bleeding
0 None Normal None
1 1 - 5% Soft but maintain A little bloodstain
morphology
2 5 - 10% Soft Apparent bloodstain
on fecal pellets &
rectum
3 10 - 20% Very soft
4 > 20% Diarrhea Gross bleeding

o AR, ¥ 49 ARAY 56 DSSTE T 5

1= =4 gzl Hlal] fFolstA & =

ol 5% DSSS} $H7 FHE LPF 1F3} SPRC 89| DAL A% Zzhe] A3 iz (22 2§, RO 21E)el
Hlal 1 owslEel W AL Sl

[T

i)
N

o

B=)
()]
=
o
w2
w2
1o,
=
o
=
=
B
Ll
%
N
o
l
o
=
o
=
[N

el
lo
o
=
4

o

A Ad) 6: Propionibacterium freudenreichiid] 23+ A9 RAHES &I &4 A= HI}

6.1 HEE A~ 5l o

BN
(b
>
W
H
sﬂ’
N

= = =
2 e F 106 Z2wde] ngsa, vebn E5e ARG, olF vlolARES ol 8d 2HuRL A%
o] HEE AMAI7I3 A9 Ao Fx¢ 5 JEE Y gdyq oz Frisith. 37 52 J 1359 &
A AEe} crypt TE TH, 9F AxE HAFY 37HA 7wl oAt Hrista ghabste] 1EIF vl ask ATk
2).
* 2
Score Surface epithelial Crypt Inflammatory cell
Loss Destruction infiltration

0 Normal Normal Normal

1 Localized & mild Localized & mild Localized & mild

2 Localized & moderate Localized & moderate Localized & moderate

3 Extensive & moderate Extensive & moderate Extensive & moderate

4 Extensive & severe Extensive & severe Extensive & severe
= 5w 94 A Aol k62 H7hE vE SR fbete] vlad AdE, g Edag s RO 1]
A9 A O ®Fol AA 22HI, crypt TE7F 5% DSSell 93 s E e, AT AETF v AF ISl

HZH Ak, W Propionibacterium freudenreichii Bvt3F MG S ATRte IF] A9 A4 AEF v
= Haawa HehAl nEgs sl

A X&) 7: Propionibacterium freudenreichiidl 9% WAGERAYES FA Eu|F =3

AFE I S Fo diF Ul FA BuEs o5 3 vushy] Y8 Wy %22 3 dAas AAsGith. 99
Axs g PBSE A2 100 X=2ddo] nysta, A EES AZss] OlE mlo|ARES o] &3 =
AAAS AZa & UltraVision LP Large Volume Detection System HRP Polymer kit (Thermo Scientific,

USA)9} 12k A anti-MUC2 (sc-7314, Santa cruz)E ©]-8€3std thd Ul Az ol& w3 E MIC2 @2 -s
GAste] 253 vuE ST

T 78 A A Abzlela, & 82 RIS ol &3] waEE MIC2 @l S Al A3 Aot o
Fd BT RAM 159 WAl BHEe A4 dxdel vlE Al wEde] fAaEs #Rlsksion,
Propionibacterium freudenreichii w3} MRS AT TF9 {4 W2 Zhzhe] A9 o] v
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[0106]

[0107]

[0109]

[0111]
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IEES & g U

A 8: Propionibacterium freudenreichiid® 3 AFZ =4

E

Propionibacterium freudenreichii 34t (10° CFU/mDE ABEE ATEE & 7, 14, 21, 2994 % &
(e}

|

% Propionibacterium freudenreichii A5 ZASIAT. Al AMFAT EHS AL FE o] &3
2.
A

2

1:30.2 3|A3}a. VELAR|A](1.0% tryptone, 1.0% yeast extract, 2.1% sodium lactate (60% syrup), 0.025%
K-HPO;, 0.005% MnSOs, 1.5% agar)oll =3 % GasPaksS o]-&3k @714 274 30TCeA 64zt vl 5 et

FE =438l
a Ay, = 9o Yepd uie} o] EWORYXE 3% Propionibacterium freudenreichii AVTE 543
A2, ATFAR Propionibacterium freudenreichii o] 7ol 2 A E LS eIt

2 AAE Esgs o, GdAe] B A4 A AelAl ol el
A o wowge] ek AsE e o] okl ge

Aoltt, webd ¥ odgel A WSt ARH PTREI IAEY 4Bl sl FojErin &

Z1e71#8Y o I AEREAEH(59])
EFH S KCCM12272P

Bzl @ 20180608

=g
=]

120 -

100 L
£ 80
E"
E
= 60 S
e
=
S

_|_,|]_

20 -

D - .

RCM
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o

MUC2 gene expression fold change

k1
N2
W

NC

RCM

SPFC

Propionate
ImM

L2 -

DAPI

ki

RCM

MUC2

_13_

merge




k1
(N2
N

ZIHS3d 10-2020-0000956

DAT score

—— NC
—— Model

1
g
O

Model




ZIHS3d 10-2020-0000956

=30

10

* 1 [
2
L
[
2
=
= 355
2 4
[=]
=
= HEHE

2 4

0 - T T

NC Model LPF RCM SPFC

EH7

_15_



10-2020-0000956

5

=

=

H

e
[=)

353
SPFC

[
T
RCM

HH
LPF

e SE
T
Model

NC

140

o o=}

T T T T
o
o = [

! i " i & P
= = = = =1 =] =
= = = 3 =

i . [ (s202f 3/014D)
(04) ydixD; ysuayuy Apoquuy 7ININ 1 mnuejoeqruordord Jo Iaquunu 3t ]

D_
10

T T
= (=
™ ]
L

100

_16_

(day)



EEI0
1
e —
group
1
i —
group
1
gup  Adaptation —
i iﬂgﬁuﬁr :
1
o Adapition —
Treat v
) 7days ' 22days | |
Colitis induction (3% DSS)
8 days
s
<110> Korea University Research and Business Foundation
<120> Compositions for Treatment or Prevention of Intestinal Diseases
Comprising Propionibacterium freudenreichii, it culture broth or
heat killed Propionibacterium freudenreichii as an active
ingredient
<130> DHP18-317
<160> 4
<170> KoPatentIn 3.0
<210> 1
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> GAPDH primer Sense
<400> 1

gagtcaacgg atttggtcgt

<210> 2

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> GAPDH primer Antisense
<400> 2
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ttgattttgg agggatctcg

<210> 3
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> MUC2 primer Sense
<400> 3

acccgcacta tgtcaccttce

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> MUC2 primer Antisense

<400> 4

ggacaggaca ccttgtcegtt
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