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g FEAZE, odE 59, zHlEA ZE, ZHolEA v, F, A3 (light mineral oil), =
golAlH, &HE, WE, Sy FEtolF, Ve ZEfelF R, ZHoIEAL T“/}—Or‘jélﬁ“}ur‘fa, 943, A&
’d 78l (hydrogenated vegetable oil)(dlZAd), ®B3fF, WAS, utetrf, #75, HBF, S55F,

), zHelEAsk ok, gHAk oY, #e-2AF oY, gk, HRol=(syloid) A 7FA(AEROSIL 200,
W.R.Grace Co., vl wjHd=Fo BE|RAlN A4, A Ag7le] 21 ofo]Z=Z(Evonik Degussa Co., W]
o HALAF O] FolimAlol] AAl), LEA o]AbEl A (CAB-0-SIL, Cabot Co., W"]=f wjAFEA|ZF2] HAEA]

274, 2 o5 EIES & & U
-3 gdeAgEE, dE So], FAl, FR2oluA o|AslqtA, AbtAtul U4 (magnesium Trisilicate), 3}

43 SAWNA MR, dE 5o, A 2w, b vkadle, oldtshta, ETROIEA ojiksht,
5 )

ZAAEEY WHRARA o]8E 4 i HH3 IJuAYE HIMAHARE, dE B9, dsguzd
HAdgFE, Fdaepd, dsiddetdys, 4%, FRERTS
A, HE, dddE d3E, HmACEE, oA EA HdgS
(phenylmercuric acetate), ZA4F #HA|dS2k(phenylmercuric nitrate), A28 25, ZTzdulzhd, Wzl
YEH, Helo]ERolMEA YEF, ZRI24 YEF, A28, HHlE, EE(thymo) 2 ol&9 £33+
s F Ut
A a3 A 2, o 5], BHA(butylated hydroxyanisole), BHT(butylated hydroxytoluene), H]E}MYI E,
, ofxmEBAL g a9 ¢ Z2 o aH, EFE 9 19 dxy, du-glxAik 2 dE-gx

oFAEZE, ol

443 79 AHAEE, dE Bol, UEF ARAMY Ag2s, SR oloE ZueoE, o
e M, ops Felelz, delmmAEER AEEs, GelmaAEzi dRAEEs, delrs
i} M EF O]E

29 vg AdEg22 zugolE, WgdE2a EHdEd ZgolE, EH|d oMAHE 2

(shellac), FaEZ, oJitstE g, 7h2u-9ul &2 mAAARAd g2 1 o5 EFES & + At 4
H3 FEYo 2 o}lFo}IE (Aquacoat) (o Zi ], 0}?0};"5 gAdEZx 4 BAkAl, 15% w/w, FMC Blo] 2
f, ECD-30), FE=EHAE (Eudraglt)(aﬂ?dtﬂ F+=ZXE E PO PE-EL, =<9 v} ZZ2(Roehm
PharmaPolymers)) 2 @ 3=2](Opadry) (A, Q=2 AMB ¥k, 20% w/w, Ze2A AF)E 5 5 U,

2R AN oA, FMEfol= 2AEL HH3 HAIARE FaAR2A, €3, AHol2A nfadg, ARAE

HE ZE BHAY 1% o9 E 9

=

L

FgapAnt ol5= AFE= AL obd Ve FIA, AA R 19 7t
HazglE g = Q) L—] , EF2Y(Pluronic) (T574x%), ZFAMH (Poloxamer) (1] FEZ
(LutroD)(T54%) 3 E5A 188), of~3

f
(i)
o,
lo
BN

o
il
rlo
i
‘?L
o
p‘L

l> L

ol

Uiyl

2ZHA, SREEHE, AFA SFAAEAY, ]7‘] A HER,
ofdzt2yd, Aol ER, EF ©HES, AWt violdR®, AHely, A, AWEAEA, S ol
Algtel =), Z2EHoAl AAA (A, tiF EfA AAA, fF714h), pH-ZAstA] 2 S-S ZA7 =
fFrast 5 S4A(M = 53] A6,086,9185 2 A5,912,014%5° 7|AlE AES 5 F UAT o]EE AgH=
RAe obd), AE & JdE AAE AZ(dAW, "vrERA ZYPEA ZHEA 153HE, dEA Y olAvd
gEX g Ag2s UEAXEY HEXA TE vAARY 4822 B Fobd, EHlE AAA F); HlA
TA (AW, v E B FHE T kA (A, Aulsil tolRd, RS 7}}\24] ZEnldolAH o] E
TeolE); % Al (el Ay, Hﬂ it FEeolAE 5); A4 AgE PE(dAd, EHE 55 89 )2
ge 1A (oA T3 S (sugar sphere)); T3 3}4|(spheronization agent)(‘ﬂ]?ﬂtﬁ, waak SEfolAE 2

vl A A4 ‘“%i ), dAg/AsA (A, g, AdA, Wl E nAAgd AER s, ¥HE, JE 2
golF YER, Jeg); Avs(dnd, ofxgy, ofaney SHEX drEZ A ZHEA & O UEUXA
Ed, HE~ v E, d(molasses), E€HFE AAA, &0]E 55 89, Fa22); 2 APA (A, &

;
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23 (KMMCC) 2 5-E]
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oltt.

8
ghm) = 22 (Chlamydomonas sp.(strain c—-104))

< F/2 Guillard's meduium
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=
xR

&

oA A A

1-1. AEFH

3H

<AAld 1>
FEE o,
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[0075]
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[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

SIS31 10-2015-0061933

@) 2 (Bacillus subtilis, KCIC 3014)¢} AUt} & e~ (Candida utilis, KCCM 50045)+ z}zb v A &=L Al E
2 @O YRREAENA FEHR0m, o F MAYRL wFshy] 1 9F @ % N @HL BD Difeo (N,
USAH)ZH-E st =3, 55 AXFA Ao AMAn A E(EGC/PK050399%egrf), A7 AT AIE(IEC-6), 9
o Ayl AE(AGS) = A AERAV 264.7)= ATCCER-E 5333, olE AX H%g #l#x] = FBS+=
Lonza(Basel, Switzerland)olAl 43k Tt.

wpAd el 2 AW A~ (Bacillus 1icheniformis) frEfe] a-opdetobA], A oz} feie] Sled, MIT AlSF[(3-
(3,4-dimethyl-2-y1)-2,5-dipheyltetrazolium bromide)], &l Al<F, Wi 026:B6 #2He] LPSE Sigma
Chemical Co.ZYE TY&Rar, A%x3 HE IFN-y = R& systems(Minneapolis, MN)ZEF-H Jsldct. 1

Bl s A Aloke BAE Siel AFEL TSkl Agadnh,

1-2. Egu R}~ AF 24 Y
SRy HHo A 2AS 2] 9ste] 250ml ZEFAFo] 100mle] F/2 wiXE @ Sk 8 e
= AEe T, 2%(15, 20, 25, 30, 35 C), FE(50, 100, 150, 200, 250 pmol/m's), M A7H0, 3.5, 7,

m
i

10.5, 149)E MFE do] 33 W2 4P FA AR AF 24 FHHAG
T, S E 19 BAE 27o] Femnbas B Al b A8 2498 398 F A

* 1

Variable Optimal conditions

Temperature (X;) 29.03 °C
Light intensity 164.2 umohu’ls'1
(X2)

Time (X3) 11.3 days

The pH and salinity was maintained at 8 and 33%o. respectively during the condition optimization

1-3. §gueryx9] gF AL 2 52 A
S ERU2o] O ALk 7] A
Ho]E WA Alzbale] 20L Hjko = )
et Zgxa R ANHoemR SR

10 cel Is/mlo]l =230 ) wjoks

£
)
=2,
>

2 ouge] Qlolq BE dolgt Mue Aol gl @ %98 3ve A9 doid BFrEFAAR e

yolew, b HE|ite] A vlnis SPSS 2% (version 12.0)3F 7 ANOVA 71Heol <93 &30t
B, p<0.05 ©]3ke] grol diEfA st ok o w wAagict.
<A Ad 2>
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[0087]
[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

SIS31 10-2015-0061933

Su Ry 7R 2 84 e
2-1. 71523 & vAE 9%

iRy JpeEREso] AMge wpdes AdYeiXx(Bacillus subtilis)$d MY FE# 2~ (Candida
utilis)= Z¥Z} 747] vuAE 5ol 4% alx] 9 +d(grwoth media nutrient agra) ¥ & X} F3Fo] g
H(yeast and mold agar)olA w3, =, A7) WA= Hd F ZHolEd Yo &3, 37 g 9o
A7) #FE 2Eg A st 37TColA 3Uzt vttt A4 FA4e] Z17](log phase)ddl v VAAES #EE

FHreplica)d &, len’ 2Zto.2 28} 7+ n]yEult; % 5 2248 FH|ate], Febu]mmubrae] HEe).

In
Fe
E

471 ks nAdES o8 7

ZH SV ERUYA 50gs ARTolE o]&ste] Estal Zol TR L3S ¥, T/
£o] 5%7F HEF 1L &4 TEAT. ,

ol termamyl 120L(0.01% v/w)<& Z7}3} 7r

121°C, 15 psi® 1057 7lord e e
7} 38T,

2-3. MAES o] &% 7hrEs =4 AA

[7] AAle 2-2014 dF JteEsE SYEREUAE F7F 7HEREslr] 9k Al AAo 2-1914 wlY
v A ES HEsta, uHk vioF7] (Dongwon scientific, Korea)d ©]&3}e] 100rpm, 37TColA 12~72A1%F wjoks}t
Ak, 7R E2 6000gol A 3047F AR AL, 1 FAH NS FAAZINY.

A58
s

3‘._._,,_‘ O>"

Zy 270 A 7gEEE R Ee] did g5 vk A}, w2 el (Bacillus subtilis)9d 7k
Yot e 2(Candida utilis)s &3} 5 wo gud Fee s A
o2 yehgton, ueld, B dgzee 4] 2718 FEERUAE JMeREE HY 2aeE AASA

=

»

2-4. o] ug IZviEIYFE o] &3 £y

471 el ES HiPrep 16/1- tel®opvmold 1% {3 (DEAE FF) o] & A3 4] FPLC(AKTA,
Amersham Bioscience Co., Uppsala, Sweden)2 ©o]&3te] AAleAct. =, A i

acetate buffer(p 4.0)2.2 H¥3}H HiPrepN 16/10 DEAE FF o] 3l Ad Abo =
2 54 Hiﬁi 2goll A NaCl(0-2) 2] A8 Ful2 Eadet. 2 #3(4ml)> 280nmol Al U E & eta, 7Hets)ol
sANZS &, ALAAE AT o), & AGHE A= 1 2 T HEko]
ate] 7k HPLC A A8kt

=S 20mM sodium

A7) ol mE AZrlEIYZ Eeld 28 4 l/mineZ 0.1% EEF Q2o EANTFA) S L83k
SN EYEZH(0~30% =+ 0~40% in 30 min)®] A& Ful& YMC pack pro C18(4.6x250mmI.D., YMC Co., Ltd)
Ako] 934k HPLC(RP-HPLC, Dionex ultimate 3000 Korea, Lts., Sunnyvale, CA)E o]&3}o] F7} AT &
2¥ F3%= 280mme Al #ZEGA, FHE THEES A wF57E o8t wFs3T).

2-5. ofn:it N B4

A epol=e] AR ofvmAt AL AV o] 8HESD) sk A EA Q-TOF LC/MS/MS 2

2171(AB Sciex Instruments, Foster City, CA)Eo]&sle] #AsI3ITtE. o]& $1ste] AAH Heol=e Weg/
B(1:1, v/l fAF T AR Ao Wil o]F Ay (w2’ AEel ABEAs R BAsgT. Ba)
Fs AR £, Helol=F WHSStL o] BF A9 5.5kV, AE 7F=(CUR)E 30 units & AA3sta
Denovo sequencing progrma(AB Sciex Instruments, Foster City, CA)Z o]&3&le] GR35},

H
Rin
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]
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3 A3, A HA FZEA ENLDDLES] ofv|wit AEE zhe 3§

rr
e
o
o
[
il
&
Jn
e

T AATH(= 1

)

).

* 2
NO. oAt M
AEdHS 1 ENLDDLE S e ng s s BEs
<Al 3>

Sorjerys f 84 feol=e F NAw A¥ 84 A a3 4

g ARw AmE g3A ge 2A0AE oW A-9F 28 BAot 4 AL 4T BAL BuaA
e e, tord g we WEel & A4a Axe] shRde] /sl fuEtw), ¥ unAe Q97
0% 4 AP ALE BHHAT LA ek, o 9shel AWML DY BAZ o] LW LIPS ¥

o}

(e} =
IFN-y & A3 o, A Aldn Ao LPS ¥ IFN-y & 83 A3} NO AAF, iNOS % (CD-14 4=} ‘3—__!'@0]
= AS 5 A, LPS & IFN-y & 27} 2ug/ml ¥ 20ng/mlS A2 s 25 & AAw
vk, LPS 2 IFN-y & ZH7F 1ug/mlZh 10ng/mlS A st AH&3s712 shSict.

3-2. ZEuemis fa 84 Helol=9] A NAW M F[EG) A Aszt IEC-6 A¥S] B A (tight
junction)e] WXE &3 2

Zepmrits foe B4 Aeel=sl F NAw AT BYL AdteA FAstug, B dggEe ¢4
% WA AT Az Bol 1BC-6 AXe) W2 Aol vAE JFL AW By

o5 $18ke] LPS lpg/ml3} IFN-y 10ng/mlell J3f &/d3td & AAu AxE EC-6 AIXE 7|4 &
T (basolateral induction)3t 7%, =& ZAg duldel 70-13 occludin &S PFsla, = vfs H
g g Hefol=E A A9 20-17 occludin Hdo] oJ¥A WEst=A =" L8, RT-P(R ¥ WY
A3} S o] 83l TE3GITE

il [’J
£
o
ol
2L
2

3-2-1. NEu%

F A A AHESH IEC-6 Al E(Intestinal epithelial cells)E F-2&439 10% FBS9 100 pg/ml ~EFEn}
o]Al, 100 pg/ml HA@o] B 32 DMEM(Dulbecco's modified Eagle's medium) BjA| S o]-&3}o] ujUdalct.

A, & AAWAES} [EC-6 AXES] FalY(co—culture)S $8te], IEC-6 A¥EE= 24 6 Z
M E(pore size 0.4 pm; SPL, Korea)ollA ®l%d}al, EGCE 24 == 6 :éﬂﬂ o|EdA wd=o =7 ujkstl
AR EE AT BEAS AYS A A uAEe] [EC-6 AEY vy JINEE o] FAA FulYEeitt.

Rl Joyes)

3-2-2. d=¥ E¥

A=wl EegS fste] IFN-y (10 ng/mD)SF LPS (1 pg/mD = A5 & AZB A E Fefo]=E A3},
IEC-6 AES} 2447 B<F Fwjdalint. o], M¥E 50 mM Tris-HCL (pH 8.0), 150 mM NaCl, 1% legepal
CA-630 (NP-40), 0.5% sodium deoxycholate, 0.1% sodium dodecyl sulphateZ X3}sl+= RIPA B3 (Sigma)ZE
o] &3l dFolA 5u3F WAsl &5ttt Ax e YAEEIE o8t AAS D FHAS A&
A A3, @d F%= BCA Protein Assay Kit (Thermo scientific)& o]&3le] Z4aqaL, AFE &3l
E(HWd 20 pug)S SDS-PAG A A7dso=m gt &, UERASEZ O~ WMBYRIOFT o]FAZTE. HWH
S 5% BSARE 2A1%F ERt A=elA Bebstal IAE o] &dte] 4TAA FHAIES REEAIZATH, o] %, 234 A
2 1A F9F Aol A WHEA]7]a, chemiluminescent ECL assay kit (Amersham Pharmacia Biosciences) &

an LAS3000 ® Luminescent image analyser & ©¢|&3lo] W=E Qlstar vl w+ae Multi Gauge V3.0
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

SIS31 10-2015-0061933

software (Fujifilm Life Science, Tokyo, Japan)® A &3}s}itt.

3-2-3. RT-PCR

MEZE 10cm WIF HANA wiFe &, AE7F 9l FHAL 70% X“:% A2 W Al ZE AAZE 5 A st
[FN-y (10 ng/m1)$} LPS (1ug/mDZE 24A13F &<t A=38k3i). RANE= Trizol Ao
5 511 WER HUFE F 100 ref® 1583 4T AR o} Atk EEE A
H&Z F7hsle] 9300 refZE 108 &9 UAizste] AAHE RNA HAEL 75% gk diethyl
pyrocarbonate-treated RNAase free wateri L3513tk RNA 92 micro—plate reader (Tecan Austria Gmb
H)E 260nmoll Al AFs L, 5% % RNA(2png)+ Reverse Transcription System (Promega, Madison, WI)E
o|gate] @ 7e cDNAE %Lé’g}?i‘:}. cDNAE 3t7] 3 39 7IAlE Zetelm R FEAY. FF FrE =g
o] 5old ojdy Lo wal A em, PR AHES 1.5% ol7fZ e AL o]&ste] TAE MHE 100Vl Al
3087 A7) %3 & EtBr A8l AlphaFase® gel image-analysis software (Alpha Innotech, San
Leandro, CA, USA)Z ##&ict.

£
)
Ol
o
h

P

#Z 3
NO. AL (5 —=3") xefoly] o]F
1 TTGGGACAGAGCCTATGGAACGG 70-1 sense
2 GAGCGAACTGAATGGTCTGATGC 7Z0-1 antisense
3 ACTGACTGGGTTTGGGCTAC Occludin sense
4 TCACCAAGGAAGCGATGAAGCAA Occludin antisense
5 AATCCCATCACCATCTTCCA GAPDH sense
6 CCTGCTTCACCACCTTCTTG GAPDH antisense

3-2-4, A ¥ 353

F AFIATEE 69 ZYolEolA wdst(wiA] 1ml), FEFI=E 447 Feb AAYI F IFN-y (10
ng/ml) 2 LPS (1 pg/mDE 24X3F FF F7H= AF33ivh. o], wixE Ko} 9000 rcfollA] 53t A&
3taL, o]E IEC-6 AES} 1:4 H|&=Z 23 & poly-D-lysine coated cover slips (12 mm)ollA] 12A]7F F<oF
HjoFsloitt. o]F, AW &HS AHelL, 4 % paraformaldehyde &2 1083+ 1ZAZ 0w PBSE TRAl A H 5}
Atk AEE 0.1% tween 2022 1087 TS o513, 1% cell culture grade bovine serum albumins.©
2 Ao 1A7 2ot AEste] BepEd. olF, AEES 13 A (1:300 340 R 4T HHA HHSA]
7]3L, anti-goat secondary antibody conjugated with Alexa Fluor 488 or 555 (1:1000 &]4]) (Santa cruz)®
gzl AR Fek A Z T Wo-d M El A= DAPI (47 ,6-Diamindino-2-phenylindole) & F7F 143}
i, fluoro-shield mounting media (Sigma)® w}LHagdon &AF3n 7 (CTR 6000 Leica, Germany) & ¥
st

2 A¥, LIPS lug/mlZ IFN-y 10ng/mlell 93] EAslel & AAWAEE o] &3l [EC-6 MEE 7IAHF &
(basolateral induction)dt 7-%-, Z0-19] @A} pRNA @& o] 7HAE oy, Sy fo &4
Efo]=g Ag A9 o] o] tA FUEkE AS 1 92" EeY, RI-PR, WM EEHS F3
A F JYATHE 2 FHF).

e 1

T, Occludin® #Ads8tE & A A 93] A=% IEC-6 MEANA 1 A3} mRNA HEo] #AAaFAL
u, SEERY2 fE9 & SEtel=8 AHEskAr 1 wrdo] A Sk Zi 2 YUEYTHE 3 Fx).

g43tE A AATAEEG)NA EHEE AdE 2ARESL [EC-6 ME Atsld ~EfxE §943 4
Ak, Wb, ol#d IEC-6 MEo] FoE = 4tsld AEHAE FEvERuys {4 HEelo|=rt axbA
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

SIS31 10-2015-0061933

o AT & YA FHels wa.

IEC-6 A=W ROSE 32lst7] $13te] dichlorofluorescein (DCFH)E] 4F3} HAEZE A E=d, 2',7'-
dichlorofluorescein diacetate (DCFH-DA)E= AMZ U2 &474 BA=1 AX U o e golAld ]3] t]olA
g3}l5 o] Aol Zalar, o] Q1 DFHE WEsiy | AlZuolA AAE H0,= DCFHS &Fo] = 2',7'-
dichlorofluorescein (DCF) = AF3IAIZItE, E dbgo M= A2 WA ES DCFHDA (5 uM, Molecular Probes,
Eugene, OR, USA)Z 1AIZF FoF Agstar 2 wo] w& fEfo|=E A7 5ot FrH oz A, ol F,
M H0,8 37° oAl 2417 Bk Agstn, AEE A3 dgste] @2X71E FFLS Cell Quest analysis
software (Becton Dickinson, Mountain View, CA, USA)E ©]83%F FACSCalibur flow cytometer (488 nm
excitation, 530 nm emission)& ©]&3le] FA3}5t}.

a2 Ax, G439 F AARAZEE [EC-6 AE ROS AAS E7H4
[EC-6M3E2] ROSE EA3te & AANMEE A 57 1 i
A, B outgo] o3k Felol== F A A E 28] FEEE
g 4 ).

g, gAstd g Azl s F=E IBC-6 AEe] ROS A4 IEC-6 Ml DNA 42 FET 4 Sl
=, o]k DNA &7Fo] & el sleto|=o o& gy o R xpdd ¢ vA| FrHHo R E1d)] Kok,
ol ¢ste] H ANANAEL} FujAE AEE [EC-6 HEES o] &35to] Neutral comet assays AAEHATE. o]&=

Y
Oxiselect™ comet assay kit (STA-350, Cell Bio Labs, Inc)E o]83}o] A|Zx} =#2le wel AAss=d],
AEE 0.5% Agshd ol7fR e 2o] AEAIA 0.5% o7l e AR AIHH TRAEE F2x du)ig &gho]
=2 olFAAL. LEtolz=o] g3 AJeF(2.5 M NaCl, 100 mM Na2EDTA, 10 mM Trizma base, 1% M
lauroylsarcosine, NaOH to pH 10.0, and 1% v/v Triton X-100)S ¥ 4TCelA] 1AIZF 2t WHEAIZ] &, 25V
ol A 4083t A7 G ESTE. Comet tails A|ZAF Walo] wa} SYBR greeno @ AAE F FF dAn|Fo
Z3tlrt.

A, Hoechst stainingS 93te] & ANAWMEE 6 4 Zdo]Eo|A wjdketa, Fepol=F 4A3F &<t dA
sk & [FN-y (10 ng/m1)9} LPS (1pg/ml)E F7F 24A7F 5o A=skdtk. 1 & vl A& ?ﬁ;}
12,000 rpme.2 5&7F AQAEESATE. 47] wiAE poly-D-lysine coated cover slips (12 mm)ollA »
[EC-6 AlZe 1:4 HE&R ZFshar, 2441 T F7F wigsiink. oF AW &HE AHsn 4 %
paraformaldehyde® 10%3F A3 3 PBSE thA] A3t AEE 0.1% Trition X-1000.2 10&3F F3A
A WHE3l, 1 pg/ml DNA binding dye Bisbenzimide Hoechst 33342 (Sigma, MO, USA)ZE W == J A3
o, @A AEZE PBSE AlAE $ d3du] 4 (CTR 6000 Leica, Germany)S o]-&3ke] @23t}

W, SFEEEYs fﬂ1 244 Hetel=s &4stE G AR uAF &) fri=® IEC-6 AES] DNA &%
° Els Sl ==
|

o7 FIHJHE 5 FF). F, & @ 4 Feko)
o % o

sl 2
date] TEC-6 A1 DNAS] Abshd &4& wWAste A& ¢4 4 AT

’
L
h i

ol o [
rZ ol
N

°] ROS 3

=

7 nL A

3-4. ZFM|ERYUY~ f3 &4 HAgol=o] F AMAWME(EG) B A7t IEC6 AES MIFAIHY wX=

F5Y T,‘i_}d

fl

71 AAld 3-3& Fdte] SYMERUA §FY @4 FEeel=rt ddstE g AR Az 93] fEH [EC-6
Al DNA 4S8 afdoz AAsts A st Els | o] =7} IEC-69 M *EAME
FRHor A=A NIT assay 2 Annexin V/PI Aoz 2<la) Wk},

T
=
e
il

o
>
et
flo
ox
N

MIT(3-(4,5-dimethyl-2-y1)-2,5-diphenyltetrazolium bromide) assayES 913t ME&= 249 & HlYF ZEoE
ol 5 x 10° cells/wel |12 23T 2443 F, AXES A% M2 AR, e 5w Heho]=
A AZ 417 B A a3k, o] F AEE PBSE A FEar, 100 pl1e MIT solution (1 mg/ml)S #H7}3 3
AAZE Sk A & AASAL. o] ¥, FAE formazan crystalsS £3d57] Y 100 upl 9
dimethyl sulfoxide (DMSO)E #7}akivt. #8e = ultraviolet (UV) microplate reader (Tecan Austria
GmbH, Grodig, Austria)E ©]83}o] 540mmell A FSASACE. AAQA AL AES gz vluste] 543530
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

=S5 10-2015-0061933
3, 3H oo SE Aol HHAE AAE =AY
A, Annexin V/PI A& Annexin V-FITC kit (BD, CA, USA)E o]gsle] A|xA WAl wegl FAE £417]
ol gstel FAstt. 5, AR ALl AXE 2AFstn AR EVIR Fob, Ak PBSE 2W A
A

=, 1><106 cells/mlo] HE=E Agtg vy AAEAFHT}, o]F 5 plY 20 pg/ml Annexin V-FITCS} 50 n
g/mle] PIE H7pstar, 156837F oF ZAoA ¥reA Y. AlEAEe A AL (Cell Quest analysis

ot

software (Becton Dickinson, Mountain View, CA, USA)E o]&3F FACSCalibur FAIE #A7]&2 A8},

I Ay, FAsE F AAZAES} FuE IEC-6 AEE AEAPE VAo EAstE I AE S o] dA3] o
A= 5 AEAPES] fFrdeE Aoz FlHgle EE}U] By fE9 &4 HEel=8 A3 oE
AEAbdoe] gt o g A= e AT 4 31923}(96 z). 53] MIAMES 8l bax$} caspase-3
Wdo] fgasta, AIAPES AAlsHE bel-2 Tdo] S8t RAoR FRIHJTH(E 7 FE).

3-5. Fepu|Ervx §# EA HAejol=o] I MAIMFE(EG) B As|rt IEC-6 AE] AEF7] HX+=
5 4

A7) AN 348 AEAEL BAstel ¥ WHASE FevlEUs G B4 PelEs 4 AFuAE B
e ANFORA IBC-6 AL ATZ/N%E G WA & QEA st

N\

18 98t [EC-6 MEE vfFst 2ol & AAWAMES} 24A17F FoF FufFsliet. [EC-6 AlXE =333
3tal 27FE PBSZE A& 3 & 1% (w/v) paraformaldehydeZ A3} th. ©]% ice-cold 70% (v/v) ethanolS
HA 1277 Agstar, PBSE 2¥ AlHE 3 RNAse (200 pg/ml final concentration)®} WHSA]7]

propidium iodide (100 wpg/ml final concentration)® 30%-7F FAM3FATt. o] F, M EZ FACSCalibur system

H

(Becton Dikinson, Mountain View, CA, USA)Z FAIX 43 3 C(Cell Quest analysis software (Becton
Dikinson, Mountain View, CA, USA)Z dlo|HE EA43}3t).

oA, ByskE 3 ARWATA S8 16 AEE G AEE/} GFEE Aow vehtow, B
wdel by Arol=g AW A5 oldd A Ak farn APA AL P2 Amebhe A% 34
I:

7(1—}_)‘

3-6. S erux §F A Helolso] A MNANMEEGE) A A7 IEC-6_ A FEQ] DNA £4 XA
EAd nxe= 53 B4

st ~Ed o] ofgk DNA &3 Fste] ofo] Heste Asdd o FAE #FE By olF ¢

sto] [EC-69] AZEANET A F7] AF i 3 Eok=dl, & A A
FA 3= TEG-6 AIFS] ATMI} ATPO] QX chk2ell 9]k p539] QIASME FE3IGIoL, & wH
o o3 &4 HMelol=2 Hulgk A ATM/chk2/p53 A , olol whe} AEAET HE F7]
AR e AR E S 4 5 AJATHE 9 %&).

_>XJ_/ -
W
o
2
2
o
2,
o
i)
o

3-7. SSvERUX: fef 84 Jetol=] F ANAWAHE(EGC) & As 5

Boao] ofgk 4 FElo|l=r A ANANAE BAHE Asste 7|ddd s AFE] Rax B dwxEe
iNOS 23S BEAS R YT, NF-kB AAIAZE INOS F-AXe] BHaAS x4da7] wjEo] B 258 NF-kB 4
SHYE Exlo] A SEelo| =) o3t S X =x] #Qls=dl, NF-xB AEZAY Ex+= TLR-2 % TLR-4
£ &% LPSeF IFN-y A=l 93] &A=, NF-kB7} olelgh zp=e] ojgte] & W= o]Fsh= 21s &9l
ST E 10 #Z). a8y, &4 HMEfo|=E HEshs 4% TLR2, TLR4, IKK, IxB9} e whwld f=Fo] o
o} 3L, NF- KBA g YRzl ol A3 AsFACE wEhr, £ dExEe 2 Aol g4 ele|=rt

NF-kBe] 3} W F-z2e] o]FE& Apetate] iINOS frdxte] Hds At S & AT
Eoaggse A9 e 7AS £ oo WEs] sz, NF-xBe iN0Se A Al &

= o
)=} = [¢]
24 etol=o] gaoh vlams] wokth. & AAuAE o]gt F2 AfAE A 5, LPSS} IFN-y 2 A5
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shaL, o IEC-6 Alxeh svl shals W, Wetol=& A2t AE % NF- kBt NSO AsjAE A2 A=
ol A AEAFEO] A FARE FFEoE SRIFITHE 11 F2).

JAAA el viate] 1 vAT NGBS FHOR MR B WAyl Fait 7% HoplA %
el AAg A4 A R odo] ¥ ownle] RAHel SAold Holux e weleld wyw duz rdw
S 989 olald 4 2 Aotk aYER AR ANdEe B4H BHo] oy AEAA BN @
Pslojop gk, 2 Wl Mol A&d AWl ke SsATEe et dorl, ash BEF sl el
= RE AolHe E wwe] xFE Aow AMHolel & Aolt}

EH]

W iass meOmiuChon of + 10T Product (424 2) Exp 2. 15:90010 16 238 min 1o/ Sempie 1 (H-r-3) of 12ms79_seq-1 vl [CRGEE

m S50

H-P-3 Sequence: ENLDDLE

. Mass:846.35 Da

Net charge: +4

Hydrophobicity: +20.78 Kcal*mol-!
200 12904 om
61420

anze

100 598 24
2 %619 i
50 {1 D10 1598 st
8300

A3 HE0
& 49,18 | 21407, Asa05 |16 2797 3
atoa o], I | 387 14 | 2802 A
L Pl ) bermegde Y g, T L Sy _mm
w T 20 =] 3m 35 4 w T s 550 Fp0D ) o 0 £
Mes, On
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(a) LPS (1pg/ml) + IFN-y (10 ng/ml)

H-P-3 (uM)

Y

éo
$

< 25 50 100

U2
o
}

‘ D o — —‘ Z0-1 protein

-n N0 WPED B -ctin

(b)

Blank Control H-P-3 (100 uM)
LPS (1pg/ml) + IFN-y (10 ng/ml)

(a) LPS (1pg/mil) + IFN-y (10 ng/ml)

N é'o‘ H-P-3 (uM)
N
¥ ®

25 50 100

‘— - — —— ‘ Occludin protein

on a0 W)ee S| (-actin

(b)

Control

H-P-3 (100 pM)

LPS (1pg/mil) + IFN-y (10 ng/ml)
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SIS31 10-2015-0061933

Co-cultured with LPS (1pg/ml) &IFN-y (10 ng/ml) activated EGC

6l -

&0

20 4

Blank

Cantrol 25 50 L0

H-P-3 (uM)

Co-cultured with LPS (1pg/ml)
&IFN-y (10 ng/ml) activated EGC

Co-cultured with activated EGC

H-P-3 (uM1)
Control 25 50 100
H 2 8]
8311% | | 35.01% 2447% | 7 1432%
TR .
g,
¥ §

= . 25 pM

50pM

100 pM

(b] .--..
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=6
Necrotic or Late apoptotic ®
Damaged cells cells
m
< T T
. y N g B
a i
3 f: w ®
]
Early ! 2 :
l L : Bunk Central L 50 10
Norma — = Apoptotic e
cell L s ot et cells i
_ FLI-H Co-cultured with LPS {1pg/mil)
& IFN-y (10 ng/ml) activated EGC
% Blank - H-P3-50puM __ H-P-3-100 uM

y

ALiM

5
E

4
z

B

£
Fow
L

:
-—

=
:
=
|

:
=
=

Co-cultured with activated EGC with or without H-P-3

* i
b1l =
&
b 1]
(1]
=0 100

Hlank Control -]

Co-cultured with LPS [1pg/ml)
&IFN-y {10 ng/ml) activated EGC

b H-P-3 (M)
(b) * g‘-‘a DRI
& & 25 50 100

™ e v~ | B

eon By W, vow # Caspase 3

e T T e

Bcl-2

Bax

Caspase 3

B-actin
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Blank

el porcamge (%9

Coumts

50 100 150 30 290

Co-cultured with activated EGC

Co-cultured with activated EGC

~ H-P-3 Ml
S

|

P-ATM | v ) OB wl e

Ak ([ S R e e

pchiz | ©* " w5 gw =

Pps3 [© o (N 0 0w

B-actin |WD =D GE=D o= =y
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(a)

(b)

Relative 1EC-6 cell viability (% compared to ihe blank)

LPS {1pg/ml) + IFN-y {10 ng/ml)

& H-P-3 uM

o

-~
q‘s'f@“ 25

100

TLR2 m-RNA

TLR 4 m-RNA

IKK

kB (c)

P50 |- R
P65 - GED G w- =
B-actin - an & — -

Blank Control H-P-3

In? H-P-3 Inl

In2 = EGC cell treatment

Co-cultured with LPS (1pg/mi]
&IFN-y (10 ng/ml) activated

Inl —NF-xB inhibitor
In2 = iNOS inhibitor

R

<110>

<120>

<130>

<160>

<170>

<210>

<211>

<212>

EGC

Co-cultured with
Non —activated EGC

SIS31 10-2015-0061933

Pukyong National University Industry-University Cooperation Foundation

Composition for treating or preventing intestinal disorders

comprsing peptide derived from chlamidomonas sp.

PN1305-146

1

KopatentIn 2.0
1

7

PRT
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<213> Chlamidomonas sp.
<400> 1
Glu Asn Leu Asp Asp Leu Glu

1 5
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