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#offi Toll BRI L RIIIZES NF«B #1508 MAPK o7 F L
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Mz =% 2D F
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H5HT Flw

FIE REERERERET WIS TAMBEEROFRME. ... 23
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BIE MEENEZOEER

PIE ST A RBA A G0 5 104 THY | IR AE D DGO E W E e & D
SMIARL A AR AR RE R 225 0 BB I L T, AR RO # MR IC
BEREEZRT-LTOD(, 2), RIEFRESBIERIELBIERIE I FEND,

BMERIEITINBRLSC R E Db £ | BB OIS IR
W FEL T, — T TREMERIEI LB RIEIC IV R E D R ESN %D
2 2 BRI DD RIE D Rt T2 F THREZ5(8), <2 T, ASREEE AR5 Uil
ol BB IIE UGN AE LD ELBY , ZO IR SIE I T AE R EE %
HIHTZEHHBIVTUND, TR DBASCHEIRIN  FREERE ORISR E, B C
T IR 7R E 2 < DN PR O IEIE L HEMEAVIZ I 1T D18 M S E D B A3 S
INETpo>TEIZ(4-6), ZNOMNEPER B ORESRITA A O E kit o —
il o> THRY | BHRIEZEUNHIE T 58348 % iE 2 HEITRDHEZ 2 HND
(Figure 1-1),
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H ARG0TE 36 L ORIEME S 7 F VR B il ) oD B B4

oI NG H ARG R LI e R O D OMRFRIC KBS D, HIRGE R~
77— ORI, 4 PR SIS LMo AL AFED I H 27 Rk (B R
M Z &> TEM ORI PEFRIZE 595 — 757 T, B0 RITEIC T Mg B
MR LD HURRF S AR50 /1 ) SR 2 S0 I & & 185, 7o, AR
EEEE g T IR/ I N (RIS U R 30 NN RAE 2 - i b I R PR QN = S SR 143
RITNFEAEETOZMBBAEDNILSAFAET DI R THY | R L
Ll 2 L IR RAV7R)ISE THHEB X DN TWIzd | SRR ISR 201987

TP D E R TH-72(7), LAL 1996 4E1Z Hoffmann H121Y Toll B52 KA

(TLR) 233 e iz 2 ez2B KL L | BARMIEROBEMDNHER SN TE, €D
BONFENS, BIRGE R A MIdOREIZIE TLR 28 e/ 32— 3Bk A
WEBILTEY, ENOZ AL LENE IR DRIFARD K/ 2585 22 Ln
SN o72(T), £To, BRGEISNEICIOEM LS o~ 77 7 — O Rosh i
ZRDPURIRTR AN A L PEAZR ST, T MG E 2L C 0 &I DR R DI
PEALICHHETHLHI LD, BUETITIND B IR0 R EIELG 50 % DA ALdE D
HEMED ARSI TOD(8-10), SHIT, IR TIT A — L 3R AR DR R 4R
H R RS Sy (AR B 5 /32— - PAMPs) D 705 Al S E ORI fusE 12 £
WSS B C RSy (X A=V B 57/ 37— : DAMPs) Z @ik 975 Z L8
BGNE720 B AR ESRIT RS R OG- BrEZATO 12 TR RO H
MEFFICH EE AR E 2 H S TODZENHBEN L 572(11-18), ZDOEHIZ ARG R
DLERB AR ST IZMEIR S TOISHE, B AR O R 2 5 K &3
HIREBEE ME SN TS, BT, RERIRH CRERBETOLEH )T
~h—7Z(SLE) R BV ~F Tld, TLR OIEMHALRRIEMT AT 0 A it
ROREAFEICE G L TEY, TORA., B ClROMBEE - EEHENEILEE 2560



TWA(14), F7-., AR OWRENC BRI ROIEHEAL N UE THDLIEND, &
NETEBE DR LE 2 LN TET-RIEMIRBOL LY H ARG R OIS &
BECThDHERSN TS (Figure 1-2)(15-17),
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RIEMESIE LB OB OMERF I, Bk 2 ZoMIfa N CTORIEMS 7 T /L%
BEOTEMEAL N E B LD EMBIED G5 TS, 7202 ThH Nuclear factor-kappa
B (NF-«xB) I% 1986 412 David Baltmore HIZ& > TR RSN E K T THY, &
FE S Z B W TR D22 & B 2 B2 L QD - ThH(18), il % . NF-«B I
ZDOHEWE CThD IkB LA LICATEHLIREE TR IZBEL TWD28, IR
(RDIRYROLEA R LR % T2 IR L0 TkB U b SN R E 2T AL T
IEMEEESND, TEMEEE e NF-«B IIEZNICBATLI VBT B TF v ka2 i)



RIEMEV ANIA LR ENAL | HHEEAE 1728 DBUGF O F2E LT 52
T, B RSB 2 AR T 5(19-21), Ei2, Z<OMRAMALIZIWT NF-xB O
TE A 721G ML DSFRO DD EBLFNDILTND, ZO L7 D AMIREIZ 31T HIE
72 NF-«B 1&MEALIZ, Bel-2 X° Bel-XL FOH17 ARh— 28 An 7| MO & 17 1
(B85 DR FORBLATHEL | NS L FRIEICRT T DMt o %
B U, SOITRIEMED AN A 2 PEARC LB BT A DRI LD RAEME RIS 80 N BR 50D
TR EFICEE CTHHEN LRSI TN H(22-26), 72, NF«B IZIZAD7 ¢
— RSy I BEE DM i 5 TOAZERHABLN /25T, T b RIAED B OHERE
BT DHEEMITMZ T, ZOTEMHIIRIEDIRIZHIERSEID L2 E05 NF-xB O
PERECHIEI O B 1T T L L — R B B CAE R B ORI 725,

RIEMER BT T DK oA HITE

B HEAIU O LT HFIESEIL, PEFEZSLICTE T B DOFRE RS TARHE
HKTHY | H 2 DEFECRE ERICA DRI S, JIEITEE S AT TEL
AEJODIRAEL LD R BNDHT LN D, EITTERE DRI BEER-C AR ME S, IR

BIZEOEHEENEA T 5EREMAEDE M ObND5, BIERK THRAEMEAR
BORRZ BN S TOLE T RN, NEES (T —MEER) | 31
EFED (W5, 7The —MERE ) | B 0% (MR & DR) 85T
bND, ZNEDEMEIIEMIR B DL T FATERIC I DBEAFTEHR TITRIAAHELL,
PR ETRIRAARD IS Z LS KR ERRRIBEL 2> TRY, LT RIEMER R E TIIR
SEDINHIZ B B & UTTIRIR DO REB I IAT A R0 002 Hfi FE oo s F 844123 W o
Mo, —77 FIEEEROME L B & DIGRER R ZF T D H25F | B
SEDOPES WIFF TEHT L5 W YIZR A DOfE A RAEVEIR BOIR R ITHIFFS
NTND, L LR35 AN D HITIIRTZZ OB E OB RIZB W T, B



FHTE T U ADAR 372 Db Z<AFEL , BR TOBEISPANEETH L —2bdH
Do TIVHL, RIS DOVE ORI 2 BR 52 813 2SR LT RIE
PEE BITRT 2FBIRIR IS 372 L CIRRICEE LD,

FATIIIED R DD | FNEEEED e B B (Morus alba L. bark) Helk—F /L
fhH =% 225 NF-«B IEHACISERZRL, e oF /A Hkilla HaCaT (2
172 NF-«xB #F8 M ORI R E o U CRIB IR R A 7R 282 L 72(27),
SZARITIZ ORI JROR LA RS ETob 0T, EHE - B - M EFE T - MR T~ F
MBI ER THH(28-31), FeH Bz G A § DGR BT #2136 i
RGN ET DI, ZRHIXWF b % - KA B AL U EE O RUE S i 5.
DIRFITEH DD AWSNTE Tz, — 75, & AR ORI~ 5B RIENE R E
PEBICHR 28 AMEIRIZEA E A ST, FEFEEREL TRIHSNDY DD
KD Ik FRE LT XK THLORK (Oryza sativa Linne) b RIENERZH 5
TENHE SN TND(32, 33), FEKITE A0 FRIMA ST E Eiv, K<
W D R TS IR 9 DA PRI 30 K ORI B i 2 157D, 25 < D RIENE B
F 2 VT REREAR FIZ S <HEDBNIER OV BT 5720 WREEH R o &
SRR ZKICBE T 5 M XD RIEMER RIS L THE H ThaZ en
M CTED,

AHFFED H

UL B F b AWFFE T B SR M OTEPE IR 55 A =% X (Morus
alba L. bark extract: MabE) D& A BAET 22T A, Fe AR ARBUNTH
% 2 K 5 T % FBRA (Fermented Blown Rice with Aspergillus oryzae) D4
SEME R IR IR T D AR5 28T, ZHFRBEEK o A (AU 7 HE R 81 &
RIEMIRBA~DOIRIF ISR o8 HEZAGNNZT5Z282 BE LT,



H2E

AN
~ a7y — VB GAEME B R URRIROBREE2 D B ARG THY | Bhik
e EH Iz, FHERPUFRIRRHIIEL THOALTND, v /a7 7 — U 3k & 7e/3%
— VR RN AN A 2 R R AT B . PAMPs X° DAMPs Ofdikz/r L7z
PAED LI KL OERF I 235845 2 L TR I O RIE S B b D08, —J7
TRIEDIAHR GHERRAEE ~ DB 5L BN L7 o T | AARBH IR O 1E 5
PEAERFIC AR AT R B2 R T2 TVDEB 2 HiL5H(11, 34-36), REAIZR/ Z— 3R
W RRTHS TLR 1L T 10 F#%E (TLR1-10) , AT 12 F¥A (TLR1-9, 11-
13) BEIBALTIY ., Bk 32V A U ROMIEN TOJRTE, 7 IR B LTS
WA 72 & BNZENZ 725 (Figure 2-1) (37), —J7, TLR & Fifis 7 /v id it
TV, NF-«B, mitogen-activated protein kinase (MAPK)=° interferon-
regulatory factor (IRF) f%#& DIEME(LZ T U CRIEME T AN AL 0 T BIA 22—
=0 DELZHETHZET, BRGERLL U R E R TG T 5
(37-40), ZDOXHIZ TLR DIFMEALT 7T /Wi B IR GIE RICED B PERRIC B DA A
PERIEIS B OERICEE CTHDN, — 7 TR, F3RmtE O LI X
Y ~F | 2T T T~ h—F 2D A CRERE R EDT L VX —
PRBARE LT DIk & IR BIESIE MR BORIESLHIE I 5T 22 LGS
TWA(15, 41, 42), D FEY, TLR OIFMEAGITARPI RS L TO&EIE, RIEME
PREOBERKELToO _mEak o7, TLR G L 7z @il 52 L
MEELD, ZZTRETIEL, TLR EMHEES 7S 9 05% B OFRITOWN
ThRFTLT,
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Figure 2-1. TLR-related signaling pathway.
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§1. BHWY
~U AR KT 7 — Uk Th D RAW264.7 MRl 1Z1F4CD TLR
ZFEBLL , & ff TLR VW U RITNEUEHE LSO ZENAHI TS, AREITI
TLR (ZED4VH R ORERA L & T D RIEMS 7T /L DIEMHAIT R T 55 H
Bz =% 2 (MabE) OER, 3850 TLR OFEEECH I L5 BUSHED E MU
THOLNETHZEE BHIELTZ, RAW264.7 i CORI7EC, iEELICB b D4
B 235725 TLR LT TLR7, 3, 4 IZE HL, ZNENDOUH R THD
Imiquimod (IMQ) . polyl:C. Lipopolysaccharide (LPS) THI L /=B 75

D NF-«B 8L U0 MAPK ##EO1EMEAIZ 9% MabE O#) Rzt Liz,

§ 2. EBR 1A
AL =% R
Z A& (1 kg) ZA% )—L (5L, 90 43) T 2 [FLEK 9 HZETAZ /— /L%

., 2K (500 mL) & M1 x SRS 72 %, n-~F¥2 (500 mL) &0 & fhH 4y
HEA 1T o7, ZOBMEE 3 B LDV AKARIC, FEfR=F /L (500 mL) Z1
ZIRES % 3 [TV, BEf =T L i) (MabE) 2437, MabE (X

dimethyl sulfoxide (DMSO) [ZAfESH, 50 mg/mL O T-20°C TIRIFLTZ

HOEFEERIHE LT,

“

HfE kA%

~UAH R~ T 7 — PRI T D RAW264.7 fifldds LU NF-xB S M

N7 27— BUR—F— a5 T ZEHRT RAW264.7 Hildtk Th s

RAW264.7-NFxB-Luc2 fifi2(48)i%. 2 mM L-glutamine. 0.2%



NaHCOs, 100 units/mL penicillin G, 100 mg/mL streptomycin 3 X T
10% Fetal bovine serum (FBS) &% DMEM £5#1 (H/K, BT, HA)

ZHWT 37TC. 5%CO:TIRBNTHE LT,

HIYEGE T A

RAW264.7-NFkB-Luc2 #ifdz 2x10* cells/well £72559 96 X7 L —MMIHE
fEL 37 CT—MiEEL-DH, MabE (0, 0.5, 1, 5, 10, 25 pg/mL)%& Nz 7=, 1
I . IMQ (10 pg/mL), polyl:C (10 pg/mL), LPS (10 ng/mL)DZF i Z 4T
RPEL ., 37°CT 24 FyfAEF & L7z, TD%, WST-1 3 (RI{Ab5) 2Nz 450
nm O F WA RIEL 72, MBaHETERRI SRR DA ha— UL L
77

N T2 F—BUR—F—T A

RAW264.7-NFkB-Luc2 #ifd% 5x10* cells/well £725X9 96 X7 L —MMIHE
fEL 37 CT—WEs#E L7-t%. MabE (0, 0.5, 1, 5, 10, 25 pg/mL)Z % 7=, 1
eI % . IMQ (10 pg/mL), polyI:C (10 pg/mL), LPS (10 ng/mL)DZNZE 4T
R BRIV 7 =D (300 pg/mL) 202 6 KifH 2 DI efEMEZ IVIS

LUMINA II (Caliper Life Sciences)!Z CHIEL 7=,

e bl R o R L
RAW264.7 #ifn% 1%FBS &4 DMEM 2414 FHU T 1x10° cell/well £7¢05

£9 6 X7 —NIFEFREL, 37CT—HiEs#E L7z, MabE (25 ng/mL) %% well
[Nz, 1 EERI 12 IMQ (20 pg/mL), polyI:C (20 pg/mL), LPS (100 ng/mL)

TENENRHL , 37°C T 3 UGS Tz, RAOREEATREL 1%, PBS %

10



Nz Mz L, whole-cell lysis buffer (25 mM HEPES, pH7.7, 300 mM
NaCl, 1.5 mM MgCl:, 0.2 mM EDTA, 0.1% Triton X-100, 20 mM B-
glycerophosphate, 1 mM sodium orthovanadate (Na:VO.), 1 mM
phenylmethylsulfonyl fluoride (PMSF), 1 mM dithiothreitol (DTT), 10
mg/mL aprotinin, 10 mg/mL leupeptin) % H\\TH> /X7 DEIILEIT, k

[EReee oy itk fatic R By

Jx AZ T 0y MEILE DXL 37 3BT

AR 2 4 X SDS-PAGE sample buffer (100 mM Tris-HCl (pH6.8), 20%
glycerol, 4% Sodium Dodecyl Sulfate(SDS), 0.1% Bromophenol Blue) L& &
L. 95CT 10 /MU A LT, L7712 VT SDS-PAGE %170,
Immobilon-P (Merck Millipore) ~zBL7=th, AT L& HiATrTay/T—
A(DS T7 = AT AT 4T KK, AAR) BTz, TD%, AT L% —
WHUARE OGS T, BlEHEE, 0.1% Tween20 (Ft) 25 e PBS THEEL, K
PR (Horseradish peroxidase (HRP)-conjugated anti-rabbit IgG., HRP-
conjugated anti-mouse IgG . HRP-conjugated anti-goat IgG (Dako,
Glostrup, Denmark)) Nz . MG S® 7=, [RERICHEEFZ21T - 72t . ECL
(Thermo Fisher Scientific, Rockland, IL, USA)%Z W TALEL . X #2774 /L A
(B 7 v b, B BAR)ICEOELTC, 728, JUEORAIUIT 5% BSA+0.1%
Tween20 (F1¢) 25 ¢e PBS Z U=, —RHUKIZIE p65, p-p65 (S536), p-
ERK (T202/Y204), p-p38 (T180/Y182) (Cell Signaling Technology, Beverly,
MA, USA)FE LT ERK1/2, p38a, B-actin (Santa Cruz Biotechnology, Santa

Cruz, CA, USA)% v i=,
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§ 3. fEREBLE
ZLHIZ, TLR VAV R T#HEESND NF-kB OIEHALICI T DBl A3 5
728, RAW264.7-NFxB-Luc2 i zhk % 7272 FE D TLR V77 R TRIFL | #ERFRY
(ZFTEMEARIE L 72, RAW264.7-NFkB-Luc2 #ifz IMQ (TLR7). polyl:C
(TLR3), LPS (TLRA)D AR JE TULE T 22 LIZ8D | #RIFY7e NF-xB OTEPE(L
OBz (Figure 2-2) , IZ TLR VA R TilEILDH NF-«B OiEMHLIZH 5
MabE O R a9 5720 RIFEEOTEME L BIE ST TLR VAV ROPRET
RAW264.7-NFxB-Luc2 ffifidz4LiE L T MabE O REKF L7, TLR YA KT
Hli4 ANz 5 1 RERIAT S MabE 24L& 3 5247C, IMQ . polyl:C, LPS \ 341
ORIz TH RAW264.7-NFxB-Luc2 fli i oD 5 F 15 M 23 R BEAR A7 AL B <
iz, Fz, [AEEOSMIZH T MabE 1 RAW264.7-NFkB-Luc2 Hifz oo a4
TFREICE L 72D 2722035, MabE (250 NF-«B IHEHEAL B3 PIHIS LD ZED RS
7z (Figure 2-3A-B), &5 NF-xB LR —# —{EMEOIHNTIN % T, NF-«B {& M
{Eizxd2% MabE OB E 2 7L~ L TR 5725, RAW264.7 fifRIZH1T
% p65 2L NTY (L p6b DFEBLE T = A% 7y MEIZKOIRES LT, Z D
2. IMQ. polyl:C, LPS WJ 1L fIIZ %I L Th RAW264.7 Ml THOY L 1L,
p65 DI B NNFRDHIL, MabE FifLE 2L > TZOH X f Sz (Figure
2-3C), MAPK 7' VR ER K 1X NF-«B #1212 C TLR U4 Rl 31
HEERL T IARTEREE THDH(39), ©Z T TLR UH VR TihEsDH MAPK %
PEAIZXT 5 MabE O FAZDOWT, SHITHFLIZ, ZOfE R, IMQ. polyl:C,
LPS ORIFIZx L CiFEEILH ERK, p38 DU RLIZHRIL TH MabE (341H%)
FaRLT- (Figure 2-4), LA EOKEF1, MabE 73 TLR V7 R CihEans
RAW264.7 #ifal2 5115 NF-«xB 8L MAPK o7 VRIS OTE AL &2 445
&AL TN,
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R - 5 pugimL £ .4 - 5pug/mL
@ ° - 10 pg/mL a \ —— 10 ug/mL
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Figure 2-2. Response of RAW264.7-NF«kB-Luc2 cells to TLR ligands.

TLR ligands-induced activation of NF-«B pathway in RAW264.7-NFxB-Luc2
cells. Cells (5x10* cells/well) were seeded onto 96-well plate and stimulated
with each dose of IMQ, polyl:C, LPS for 0-6 hours. Luciferase activity was
measured at the indicated time and the relative activity to untreated control
cells were determined.
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Figure 2-3. MabE inhibits the TLR ligands-induced activation of NF-xB in
RAW264.7 cells.

(A, B) RAW264.7-NF«B-Luc2 cells (5x10* cells/well) were seeded onto 96-well
plate and pretreated with MabE (1, 5, 10, 25 pg/mL). After 1 hour, they were
stimulated by each TLR ligands (IMQ: 10 pg/mL, polyI:C: 10 pg/mL, LPS: 10
ng/mL). Luciferase activity (6 hrs) or cell viability (24 hrs) was measured and
the relative activity or viability to untreated control cells were determined.
(C) RAW264.7 cells (1x10° cells/well) were seeded onto 6-well plate and
pretreated with MabE (25 pg/mL) or culture medium. After 1 hour, they were
stimulated by each TLR ligands (IMQ: 20 pg/mL, polyI:C: 20 pg/mL, LPS: 100
ng/mL) for 3 hours. Equal amounts of protein in cell lysates were analyzed by
western blot. The B-actin protein levels were used to confirm that equal

amounts of protein were subjected to electrophoresis.
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Figure 2-4. MabE inhibits the TLR ligands-induced activation of MAPK
signals in RAW264.7 cells.

RAW264.7 cells (1x10° cells/well) were seeded onto 6-well plate and
pretreated with MabE (25 pg/mL) or culture medium. After 1 hour, they were
stimulated by each TLR ligands (IMQ: 20 pg/mL, polyI:C: 20 ng/mL, LPS: 100
ng/mL) for 3 hours. Equal amounts of protein in cell lysates were analyzed by
western blot. The B-actin protein levels were used to confirm that equal

amounts of protein were subjected to electrophoresis.
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§1. BHWY
~ a7 y—%ICH ET D E R MAIZ 31T S TLR filfIE, RIAEMES 7
IVOTEMEAICREE A NIA L RTEIA L DRFEALTHET D, ZILODRIAEM:

BRI JNE AN D 2 Tl D SeZ I /E - LAt HE%E.,

TE AV R 36 L ORIE ) T~ D 50 % il fiel D 1l e 2R HE 5 Z & TRIEDH P
MERFIZRE 597 5(44), BHERIEICIIRIEMER T ORI EE AN EE THHZ
LD EOFBEFNTITZ VO RIEE K] - D1 5l PE A= % 18 U i) 3 2 0 22 D3 %
%, HIEIETIZ, /a7 7 — U8k RAW264.7 flilal23 ) C TLR VATV R THE
b NF-«xB 8L MAPK # D&M bz MabE 238l 42284 7R LTz,
AHiITIL TLR VA RREIZ L FHEZILD RAW264.7 HIfd TOYAMIA 8
a3 BIL 2RI BEAIZRTT D MabE ORI FIZ DWW TELITHR LT,

§ 2. EBrHIE
V72425 PCR

RAW264.7 #ifin 5 RNeasy Plus Mini kit (Qiagen, Hilden, Germany)%
T RNA OENEIT T, £ Ba 3 EUE ABI Prism 7300 sequence
detection system (Life Technologies Corporation, Garlsbad, CA, USA)% H
W U7 S AL PCRICEDHAIELTZ, 48+ DI EIL GAPDH OEfs+
FHHBUCIVHELT, &7 74~ —FHITLL FDLEBVTHD,

Forward Reverse
IL-1B TCCAGGATGAGGACATGAGCAC | GAACGTCACACACCAGCAGGTTA
IL-6 CTGGAGCCCACCAAGAACGA GCCTCCGACTTGTGAAGTGGT
GAPDH AAATGGTGAAGGTCGGTGTG TGAAGGGGTCGTTGATGG
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RIEVES A AL DHIE

RAW264.7 ffildz 1%FBS &4 DMEM A T 1.5%105 cell/well &7325
£9 24 K7V —MIFEREL, 37°CT— b5 # L7z, MabE (25 ug/mL) 24 well
2Nz 1A F =g L, 20% IMQ (20 pg/mL), polyl:C (20
ug/mL), LPS (100 ng/mL)Z M2 CRIEE %, 37°CC 24 Befiiksae L1-7% .
EEOHZERW LY T ELT, IL- 1R IOV IL-6 FEA EOHIE X Mouse
IL-1 $L<i% IL-6 ELISA MAX™ Standard Set (BioLegend®)% H\ >, =

27 VIZIR > THTo 7=,

§ 3. i REHE
RAW264.7 #ija% 4 TLR U4 K (IMQ. polyl:C. LPS) THI& I 5z Lizk-
T, IL- 1B LN IL-6 DR FHBIDFHEI D03, MabE ORILEIZZE DU
FD TLR VAT U RIZEDBE T RBLOFHEZMHIL 7, 512, TLR VAR
WD 24 REREC RAW264.7 flllanb i BiERICEASND IL- 1B XD
IL-6 /™I iEA RS B FIBLEFEREIC MabE (XA EICHfls gz
(Figure 2-5), IL-1BI3EEEORAMERIEM I~ ra 77— UNBIEASIL,
PGE: 728 LT2s NN B BVE 2 A 9%, %72 IL-6 X° TNF-o/2 &t RAE
P ANIA L DREEAFHEB LI OEME AN R 2R, Milags o1 rehA
DPEAZAT LT/ ER BRLER D R TR b (e L S R SE ] Okl R &7 D,
—J5C, FEpe 72 IL-1BDPEAE I FE 2 OB MESRAEMIR RO ER L72 5T L3
ENTND, FEERZ IL-1B5° IL-6 ORHEH T ME M JE MR RIS LEFR THIR
PN RA R T ZEND, MabE ([2 W CHRIEMER BRI L TH A THHZEN
IREIND,
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Figure 2-5. Effect of MabE on TLR ligand-induced inflammatory cytokine
production in RAW264.7 cells.

(A) RAW264.7 cells were treated with MabE (25 pg/mL) for 1 hour, and then
stimulated with IMQ (20 pg/mL), poly I:C (20 pg/mL), and LPS (100 ng/mL)
respectively for 3 hours. The mRNA expression levels of interleukin (IL)-6 and
IL-1B were quantified by Real-Time PCR. (B) The production of IL-6 and IL-
1B were assayed in the culture medium of cells stimulated with IMQ (20
ug/mL), poly I:C (20 pg/mL), and LPS (100 ng/mL) respectively for 24 hours
in the presence of 25 pg/mL. MabE. After culture supernatants were collected,
each cytokines were quantified using ELISA kit according to the
manufacturer’s instructions. N.D: not detectable. Data are shown as the

mean + SD, *p<0.05, **p<0.01 compared with only-stimulated group.

18



A

§1. BHWY
SATIIEDORE R D AT M OEH A NF-xB {EEOIHNIZIT MabE 10
Moracin O 3L Moracin P @ —-->® Moracin FE{b G753 BTG MER S
ThHhHZEEHLINZLTOD2T), FiffiETIZ MabE 28 TLR U4 RHEREIZ LY
FHEIND RAW264.7 i TO NF-xB {EHEACERTENEY A A2 pEAE 2 i
THIEER LT, REiCIE~ru7 77—V RAW264.7 fildlcisiF 5 TLR VA
YRIFENMED NF-kB iEMHALIZIBNTH, 28 >0 Moracin JA{b-A# 2340
HIVER Z 7R MW TR E T 7=,

§ 2. EgI7E
HEfG =T LI % 7 a oL DR L OAS ) — VA IREER &5 5w iR iR
n~h7 77 4— (RP-MPLC) Z iV Tor et . B & 54T (MS) 3L UVH-NMR
fiEAT 247524 T Moracin O & Moracin P @ —>D{LEM%E157-, Zabnik,
AT T DMSO ICHEfESHE, 10 mM O T-20°C TRIFLIZH D% H

Y

VST 27 —PLR—H—T A

RAW264.7-NF«B-Luc2 #fifiiz 5x10* cells/well L7259 96 )7L —hMMIfE
FEL 37°CC—WE5# L7-% . Moracin O, P (0, 0.3, 3, 10, 100, 1000 nM)% %
NENIMNZ 2, 1 K%, IMQ (10 pg/mL), polyl:C (10 ng/mL), LPS (10

ng/mL)DZNZEITHITEL . BV 7 =1 (300 pg/mL) &% 6 B

DOFIEMER TVIS LUMINA I (Caliper Life Sciences)iZ CHIIE L=,
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§ 3. MREEE
Moracin O X0 Moracin P %, % TLR V4K (IMQ. polyl:C. LPS) #ll##
THE L2 RAW264.7-NFxB-Luc2 M2 31T 23 EE A i B R A7 RIS I
#lL7= (Figure 2-6), W\ 341D TLR U4 RHIEIZX L TH Moracin O @573
Moracin P &E# L THRUONS 0 R s S 08 b v/, oA BV
Moracin O XU Moracin P Ol & Tld RAW264.7-NF«B-Luc2 #lifid~o
ML T R 5720 572 (data not shown), BLEDOFERS, TLR VAR
(285 NF-xB fEMEARIT 632 MabE Ol zh 5RiZ->u T, Moracin O LW
Moracin P IZEZRIEM I THDHEZ ZHND,
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Figure 2-6. Moracin O and Moracin P inhibits the TLR ligands-induced NF-
kB activation in RAW264.7 cells.

(A) Chemical structure of Moracin O and Moracin P. (B) RAW264.7-NF«B-
Luc2 cells (5x10* cells/well) were seeded onto 96-well plate and pretreated
with Moracin O or Moracin P (0.3, 3, 10, 100, 1000 nM). After 1 hour, they
were stimulated by each TLR ligands (IMQ: 10 pg/mL, polyl:C: 10 ug/mL,
LPS: 10 ng/mL) for 6 hours. Activity of NF-kB was measured by using IVIS
imaging system. The inhibitory effect in NF-xB activation was determined as
relative NF-xB activation to untreated control.
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RAW264.7 #ifn TH 55 TLR #171972 NF-«B 3L O MAPK o7 /L%
BEOIEMAL B L ORIEH Y AN A L DPEAED MabE IZX0 ikl b2 L4
BN,

MabE 124 £4%5 Moracin O 3510 Moracin P 28, HiRIE/EH 2R+ 38
IRIEMHAL A THHZ LD TR I N,

L COJRIERY 7 F IMBRIEI LT LT D4 B0 R 7 D B 7258450 TLR % i

RELTERIESR 7S MabE (ZX0 iS4, TLR 27 J Uk D S H 2RO 9
BUZx9 5 MabE OF HMEA /RS,

22



H3E

B8 FFam
BRI R 2 BN RESN R 2R TOM B U T Z TS 2 L RIIRFIS Ak 4 72
RIERILDOFHEICEL TV, AMEER RO E 703 Z8b TEH(45, 46),
BEJE 7S UT BEREIZEASCIE ) O W B RIEO SRR (L P E E DBR R AR
SOITITIREE ST LT o DR AL AERZIRGEL | AEIRN DK 5O
B T AESERE DR Z S ZE THERDIE R MR I B IR D> TS
(47), B2JE OREREILFR B - B - B TRk D 8 DI REHGFASI, RERIISHIZA
Je& - RN - AR - BLIE B DA RS LD, B EIZITHUR IR R AR H AR ]
B, A0 T AR S5 AE 2 22 08 MR SMEAE 5 (46, 48),

REMZRRIEM L FIRBDOOEDTHLHMEL, RILDF— A —/3—T1
HENZ L DALEE R0 B OI=E - AR i Fel 70 A B AR A etk o B 8 2 T R L T fik s
BLOZORLHE (IE) BHAERELCRRO B, T MifaM B O E B DO OED
YRS NA(49), FIEME I AT AN SN TRY, MK TIEA N DK 3% TH

DIZHKL . HARTIL 0.1~0.4% FRJE & LLHR A D 70T L BEB A DR VR FR

olz, LLBATEOBCKALCT AT AZANDEALD N ST BE I ORISR
LT o CND, TANVAEIRIME 72 & DBRBE SRR | AR - BUTE L\ o 7= A TR B D
iz, B4 D RZ72E DRI ER P FIEIC T 5L TODHEZ B, B
BRI, O SRR RO S OFIAZ @AW ERHE SN T (50, 51), FIEES
B OHBICEDEIRRE TS ORENR HINDD (Figure 3-1) MR
~ORERIVEROHFNOATaARLE XL DD SN E IR0, -,
AR T A RF O LI T 5(49),
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Figure 3-1. BEDOIHEERETIVRN

HOE A BEDOIRIESL T 7T /A D3GR Lo TR B AR P72 R

D6, 1970 FARETHRIFZRBLITE Z LN TN o72(52), L, ZITHZ i
OB G- DO B\ RA TS DD, Wt M EOBR N ER &

NEEYD . 1995 4R Jim Krueger HI12L->TIL-2 7TV T F:35 ORlA B /36
B LA N THLERE SN2 LT, fofif 7y T a0z B R B ThHT LN
O E72 o7z, REfEIZ RS T AL IS L LI ST D03 TRAEE Tl
IFN-y @R T 55T, IL-4 ° IL-13 728 Th2 VA MIAL ORBITZEAL
ROBIT, LT Thl BOGER B THDHEE 2B TNT=(53, 54), LHL., Hf
FEDET I D AVHZIEIR BB IZ I T D RIEMEY AR A L TL-17TA OEZEMERH B 078
V. IL-17A PEAMIE DR TEOEEFIANE B S TE(55-57), E£72 IL-17A PEAE
FEELC Th17 MfECy8T17 AIEAEN SV T, 2 OHER: - HIFHIZIE TL-23 N E
TCTHHIELFNHILTNA(BT, 58), FEBE, HiRIZIHB W T IL-23 @ pl9 #7 =vh

KT AR THL L r~T R IL-1TA HERK THLI /XX~ T uk L~
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T ISR AT D SR A R T H 2 L0 5(59-61), BUAE TIE TL-23/IL-17A #%
SRR BT Y — 7y b L THE THHZENIARINZI TN H(62-64),

VL EORRIZ, RO R RCFAE I B D50 e P S B 7o T
728, — 5 TEDIRFITIB U TED FRYRGRN Tl Ot I BRL TR & il IR 2
HHZENDL L2\, o, ST M — M B R AT U O &I DA M S
FREITWEE T U A AT 4 1)L =— R D E W RIEPEIR B THO B R LI
EDD BT DB N RO LN TS, ZHHDTE D, AR CIIEaME K
JE PR FRATSe 9 DRI SE D 5 1 B2 8 L OVREBE ZOK A i D Hh « FEFE IS DU T
L7z,
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§1. BHWY
R IE R OB N L T i ME LR, LML BIE 2 | IR R, RO HE
NRIE MR S FAS LD DS, JRE D 80% LA A B ERLE Ch D (LU T, Hofif
I E VRO Z 24 T) , | EREORIEE T L EL THIE THW:
TLR7 VAR ThD IMQ BRI ERET VBN TND, ZOET VBT
D RIENE B IR ITALBEC A (b Ut | B2 DR - IRJE ks 36 K OV i
DI LR E VLT AR S E R T IR TS, FEATT LI
IL-23/1L-17A BN EDFRIEICHE Th Db, EMZEFRIELE OFLLR ThD
(65, 66), 7= — I IMQ FEFR G R ET /L Clx C5TBL/6 Bt~ A
WHHLEHA, Balble DI 78 IL-17 A2 6008 RS Z D0 WD
Hbd5(67, 68), T TARHEITIL IMQ #F% L KET L& W TRIESE DI
R DI2H 720 RIEFREIZI1T D IL-17 OEEN L~ T AR AT DU
THGEETT>T2,

Hyperkeratosis

Macrophage IL-23 @ 1eT Vet @
— . Neutrophil
&Z IL6, IL-1p @ TNF-o. | recruitment Th

Dendritic cell Neutrophil : @ Angiogenesis
@ @ Inflammation
Acute phase : Chronic phase

Figure 3-2. BLfEFIED A =R L
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§ 2. FZBRITIE
~UA
Balb/c 330 C57BL/6J vV AL A AT AT )L — Rtk (e, RA) 25
fg AL7z, C57BL/6J 55D IL-17TA R~V AL LT IFN-yRIB~T AT H L
BRI (T, AR NI G W2 & | UK ZER AT AT ESRE b
Feltia |- CRERF ST, 3T IR PRI E S AR S T S TR e A b 25
B oEEEEICTHE L, KBLOETEEEHT A BHERE LT, ARFEERIT,
SERFENE IR BRI BN IS & | 8 525 B 2 07K,
IS LR LAT o7,

Imiquimod (IMQ) &5 WL fiEE T /L~ ADVERS

~UADEANZ 5% IMQ G AV —L (27U —A FFHEEE) 2 B 47
D 20 mg(IMQ &L T 1 mg) &7 DI BAAL | 24 FEfi14 O B/ O EEZ &4
THIE LT, 4 HE1T 6 B ke CALE 35281280 M ERE IR 235 i St
72

§ 3. MiREBE
IMQ #5587 it BERICHE~T 5% IMQ 267U —A(IMQ LT 1
mg) 2~V AEIZH B 847 A2 & TIER L 72, Figure3-3A (TR 8k, B4R
W C57BLI6J =7 % (WT) Tli& IMQ 84712 k> TR H I B DIEIE R FRD 5
., BABHARTE 5 H B EDERE - KEbLBIZSh, SHICTL-17TA REE~T A
TIEWT U ATROOND EITONEENZZF LI L72A, —F IFN-y R~
A TIE WT LRI CTh-7- (Figure3-3A), £7-. Balb/c ¥~ 7 ATlZ

C57BL/6J =7 AL L T IMQ BARIZ LD ENIBEN A BT L2
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(Figure 3-3B), LA EOFERIT, IMQ iR T 7 MIZERITH IL-17TA OEE
P2 HT 2L D THY, EH1T Balble =7 A TiE C57BL/6J <7 AITH~RT
IMQ THFESND IL-1TA RAFRI7R BT OIEEN LV B AL DT LA B BH
([ZhpoTe, ZORERAE S FEZ IBEOFEED IMQ SR HMEE T /LT IT 538
SRR ICIE, KVBEE /R feA /R LTz Balble ~UAE WD IEELTE,
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Figure 3-3. Increase of ear thickness by IMQ topical application.

Mice were received a daily topical dose of Imiquimod cream (5%, 20 mg) on
the right ear for four to six consecutive days. Ear thickness was measured on
the days indicated. (A) Comparison of wild type (C57BL/6) and IL-17
knockout or IFN-y knockout mice. (B) Comparison of C57BL/6 and Balb/c mice.
Data are presented as the mean = SEM. *p<0.01. The presented data are

representative of three independent experiments.
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§1. B
RIEMERR BT 95 MabE O#RAZ ST D78 IMQ B3 fiFE 7 /L
BB B RIS HI R B O W TR L2, £, IMQ R T
TV TOREIE U B D RIENET A R A L RORIEME~— I — D Bk <
DIARTREBL, 225 ONZ BT R~ S 2 M IR & S MR b e Y il T
STHRAZITV, ZRHICH 5 MabE O F 4 SHICHR LT,

S 2. FBRITIE
Z AT

52 HEM,

i BRI 50% % /—/LC 10 mg/mL OFEEICFRL ., FEBRITH LT,

Imiquimod %38 ATV E

Balb/c D 2% V), 5 3 EH 2 Fistdli O FNAIZIR > T IMQ 7% 7 e 475 5
L7z, IMQ &4 30 472, MabE i3 MabE ¥4 v B 24720 200 pg, =~
m—/LRER L OV IMQ BEICIE 20% DMSO IRiEE S BAE LT-, BENOEEIX
FHAIERA AV 24 REREV AR ICRIE L, [AEROEMEE 6 H #IRLIT>72, 6 HH
(=T RE R ES AT I LT,

V72425 PCR

<~ AES 750 RNA X TRIZOL (Invitrogen) (2 X0 L7z, & {s T F 81
IZ ABI Prism 7300 sequence detection system (Life Technologies

Corporation, Garlsbad, CA, USA)Z >, U7 /L# AL PCR IZEVAIELT-,
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Hin T OFRBEIT GAPDH OBn F-RIBUTIVMIELZ, &£7 T4~ —HklS

IZLL T LB THS,
Forward Reverse
IL-17A CACCTCACACGAGGCACAAG GCAGCAACAGCATCAGAGACA

IL-1B TCCAGGATGAGGACATGAGCAC GAACGTCACACACCAGCAGGTTA
IL-19 | TGACGTTGATTCTCTGCTCAGTTC | AGGGACAGGATGGTGACATTTTT
COX-2 | GTGTGCGACATACTCAAGCAGGA TGAAGTGGTAACCGCTCAGGTG
GAPDH AAATGGTGAAGGTCGGTGTG TGAAGGGGTCGTTGATGG

G Y IR K D AR R R BT

IMQ &4 6 H HO~UAE  Z#[BILL ., 4%/ 3T8/V.L7 VT BN CRGRE E %

1To7#% . 30% A7 —R TEHLL 3 HRIRIELT-, fHf%k% PBS T,
Optimal cutting temperature (OCT) =227k (Sakura Finetek Japan)
(ZEHL | IR T TR, -80°C TERIFLTZ, CM3050S cryostat (Leica
Microsystems) Z VN CTIEX 10-20 um OEAEY) T ATARZAERILT-, O 27
ARZ 3 ICJE LSBT #% . PBS T 5% BSA &4 PBST T={RICT 1
e 7 1y 7 %470 FITC #3551y TCR $1i4 (GL3, BioLegend, 1:500)
721% FITC &%kt CD4 #ifk (GK1.5, TONBO, 1:500) % 4°C T 24 R SGE
B2 GEE) . PBST T . Mounting medium with DAPI (Vector
Laboratories) Txf b .35 JONEF AZAT 572, AHRRATEAS D Yy £ B {5 X3 FE A

L —W—EEMEE (V7 A2 LSM700) 2 W TIRELTZ,

§ 3. LB
IMQ B4 12 L5 BN AREIC k5 MabE O%h 813, 4 H o IMQ %41 30 43 Hil
IZ MabE (200 pg) % Ja T 5- (Ah) 52 CREliL 7z, xFIRAEE bR C
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MabE # 58 Tix IMQ BAFICLVFRD HIDHEE B 172 B o JRIE o4
RS, IMQ B A BilA 5 6 B Tl B 75 Th o7 (Figure 3-4A), K
(2, RETIVORIEICEE THD IL-17TA O BRI BT D85 R Bz
WL, IMQ BRI ZNZE 0, 1, 2, 6 H BIZH )5 RNA %
[FEUNL, U7V Z AL PCRIEIZEDMENTZAT o7, ORGSR, IMQ BARIZLD F

AT TL-1TA s 7R B A AL, MabE AL ERECIXZ o8N
WA ISz (Figure 3-4B), 612, IL-17A (202 CHRIEIH BETE I
BEE# 322N EBN TS IL-1B. IL-19 BL U Cox-2 O HA#fk CoO&E s 1
FHBUZDWTHREFTLIZRE R, IMQ B2V ENE N OB FFELOR A #Y7e
A J 540, MabE @2zl L7z (Figure 3-4B), £72, IL-17A <°
IL-19 134 R ERiEERAEE LA T52805(69), IMQ BB 6 H HIC

BIFHEMNMGE ColfhEk~— D —Ly6g, b NI~ rur 7 —U~——
F4/80 D s I3 BUZOWTHRFIL7=EZA, MabE ALERETlE Ly6g s+
FEHLOMEIE A RSN T- (Figure 3-4C) , LA EDOFER 5, MabE 28 IMQ #
FHLEE T )L TOHST BRI LTI R AR 328, ZDRIRDEIr T
TO IL-17A RCFFRERIE B D D RAE~— 1 — DR FLINH A BT 22 E S
m&ipoiz,

MabE 7% IMQ #%%8 S 7 /L ORAE T 815 IL-1TA AR 75 Bi%
WL 722 Lm0 RIT TL-17A FEAERBRI T35 MabE OfF &ML 72, IL-
L7A FEA NI ZyST M (yST 17 ffe), CD4*T #ifa (Th17 fife) . CD8*T
AR (Te17 Mifw) . NKT Mifu/s L8k 2 702 A7 O a3 65 Z L3 i T
WHY, IMQ #B58 Rz EE 7 /L ClEE Mz B & [FIER ITyST17 M e Th17 4
FANEETHHEMESINTND(T0), 22T, IMQ FREHET LIZBNTD
NHyST Mifind CD4*T Alfa o HA ik T O RTEE MabE ALiEIZ S E D2 AL
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([ZDNWT, SRR L P Y I KR L7z, IMQ % 6 ABARLI-~v T ADE
SRR CIIRLE ~ 7 AL R L T REZDIBIREL S TOYST AL O BAZE 721
IMABFRD BT, SHIZZ0 IMQ BATIC XD B ##%E T oysT MfEo X
MabE L&z Xoinflsngz (Figure 3-5A), —J7. CD4+T FEIZSUWTIER
WLE ~ 7 2 LT IMQ BI85 Bk CoMMITIZE A EBEIN T,
F£7- MabE ALE#EE IMQ #E CAEELFE DO LN o7 (Figure 3-5B) , Zilh
DFERMND, IMQ FR T T L COENEEIZ T2 MabE o4l /EH
1%, RIERDPTCTO IL-17A FEAYST MR OHENININEIZ I LIo A = AL THHZE

RIS NS,
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Figure 3-4. MabE attenuates IMQ-induced skin inflammation.

Balb/c mice were received a daily topical dose of Imiquimod cream (5%, 20
mg) on their ears for six consecutive days. A group of mice were treated with
MabE (200 pg in 20 pL) on their ears 30 minutes before IMQ challenge. (A)
Ear thickness was measured on the days indicated. (B, C) Mice were
sacrificed and the skin biopsies were collected. Relative mRNA expression of
the indicated genes are shown. The data indicate normalized mRNA
expression in each time points compared to untreated control mice (day O,
n=4-6 mice/ group). Data are presented as the mean + SEM. *p<0.05, **p<0.01.

The presented data are representative of three independent experiments.
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Control

IMQ

MabE

Figure3-5. MabE inhibits y8T cell invasion to inflammatory site.
Balb/c mice were treated with IMQ cream for 6 consecutive days, and collected

the auricular tissue. Immunofluorescence of ydTCR (green) (A), CD4 (green)
(B) with nuclear staining (DAPI, blue). Scale bar indicates 100 pm.

36



A

§1. BHWY
IMQ FBRFHET T L TIERFVEZySTLT M OIE T LA SE S D, 22
TUWITAHITTIE, IMQ B A4 14 O Mg 23617 28T Mifads KON IL-17A pEAE
(2% MabE O RAMRF§5287C, REE L Uiz B Mgy SRt
7% MabE OIEHZLNCT 522 HRVELIZ,

§ 2. EEITik
7 — Y APAN — AT

IMQ L&, MabE #LiE -~ Ak L Oa s ha— L= 2B g R L
RPMI1640 Bz ih TR A 290 > SURIMALER 24T 72, £ D% 80 pm 7«
JLH—TUgIL . PBS Tl ik 352 Tl miRa iR L7, 7o —4 o
AN —IZ XD 2 B EL, Feyb B 72— ~DIERF RAFE A & BT 57-8
AR E A BT CD16/32 (2.4G2)FR LRSS 7=t | BOCAERSUIAZ VT
Yetta 247 o 72, PRI FITC #2:#%471y8TCR #ifA (GL3, BioLegend) . PE #&
#kHt CD27 Hifk (LG.3A10. BioLegend) . PE #2551 IL-17A #i{& (TC11-
18H10.1, BioLegend) , APC #&#%k#Ht NKp46 $iiA (29A1.4, BioLegend) .
PerCP-Cy5.5 fZ##1 CD4 Hifk (RM4-5, BD Bioscience) 335} PE-Cy7 12
i CD3edifk (145-2C11, BioLegend) #f# fiL ., FACSCantII (BD
Bioscience) |2 C7 a2 —H A NAN) —ff T 24T 72, 7 —Hf#MTIX Flowjo V7~

=7 (Tree Star) (ZT{To7=,

IL-17A HIE
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IMQ & MabE L&~ 2Bz U L, RPMI1640 85 CHifk H 2
TS SRURMAIEEZTT 72, ZD% 80 um 7 /L4 —CIEE L, MLz
B 7=, PR 7 PRI 2X106 cells/well £72555 24 R7L—MIFRHEL
PMA (10 ng/mL) / Tonomycin A (500 ng/mL)% & > RPMI1640 5174 C 24
PRS-, 558 RIZ RN L7, RO FIETar b —/L=7 25 EIL
LTz A — 7 72 iEfiAa X, MabE (50, 100 pg/mL) Z#sIN1L7- RPMI1640 £%
HipC 1 BF RS SE72% . PMA (10 ng/mL) / Tonomycin (500 ng/mL) C#l|
WL, 24 RE#1C BIEZ [N L7z, B L7 BIEIEEH 32 £ T-80°C TIRAE
L. IL-17A PEAEOHRIEIX Mouse IL-17A ELISA MAX™ Standard Set

(BioLegend®)% i\, ~==7 /LI > TITo 7=,

§ 3. i REHE
IMQ D B A8 S $ 5-1% D5 M IS B X% MabE O Ra i+ 57
., IMQ L& (6 H ) B, FloldRLEa v — LB EO~ T A0 HfEh by X
ERZ BT L7 00— A NARNY — AT 24 T o 72, ORGSR, IMQ ALE B [l C I
HRALE = b — VREE LR LyST AR O BEE 728 AR BT (Fig3-6A, B) .
—75C CD4*T ML IMQ Bkt ha— LV BEO M CTH BRI S
Nig7»o72 (Fig3-6A, C) . ZOfE Rl B AT R AT COREEHMAL 7 Y DA R &
—FHLTHY, FEARERET L TOVWT MO EEMEEZRUT-BERED — BT
HAERTHD, I, IMQ BATIZ LD iiE CoOyST MlaoE ML, MabE E4b
BHZID T Ml OFIE | M BOBREOF Iy Thb A RIS S
(Figure 3-6 A, B) , TL-17A PEAyST fifimiE IFN-yEEARyST Alfa & bz LTl
faz& i~ ——Tb% CD27 73 FDFBIMEMEE Z RO Z LD AHHI T
%o T TIIZ, IMQ HA &4~ 7 A1 HIUNRY > gk oo TL-17A A
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yOT M7y s ThD CD27l y3T HifulydT M B TL-17A FEAIZKE
35 MabE DEEIZ W TG LTz, O E, Il <o CD27ly8T #ilfz C
(Fig. 3-7A, B) BLOHIIEN YA S A L Gl XD FHI L 7= TL-17A* yST Hifia
(Fig. 3-7C,D) OEI& L% T IMQ WAR IC LB T L7Z, BEAr

MabE ALE X< CD27 8T Mifasasb NS TL-17A* yT fllfao IMQ L
BN L DEIE OB INII B RIE S/ ol— 07T Mgk o inda &
L7z (Figure 3-7), EHIZZNHO A PMA/Ionomycin A THIFIL 7=
BRI EASND IL-1TA QA EEE &L, TORFE., BT IMQ #IliEiC
FOMAIRRD B EASND TL-1TA 131U . MabE A& I3 E 4 A B L
7= (Figure 3-8A) , Mz THRALE ~ AHHa% PMA/lonomycin A THIFIL7-
BRICREE SIS IL-17A PE/EICKL T, in vitro T MabE &3tE:3 42524 T
BRSO TL-17A PEAZ IR AR AFHZINH] L 7= (Figure 3-8B) , 2L Dk
T, IMQ BATIZ KD RIE Jm It L [FER MR Ch S0 Ml O1E ML 23T E S A,
MabE & B R 5o L0 b2 5 e it Skl S s 2 & R LT
. EDVERIZYST MR RAREL DN FE S TL-1TA FEADOIGNZ LD EE %
BB, HREERE IR DT 3 DIC D IR Ml o B A (RS i e b
ENUTUIERZITSIL, MabE O JR T 573 &5 M5 E OTE AL IS L)
BRA R UTZ 81, BFFIER D A T Wl F 8 CAHHID T OMOFEIRIZ %
L ChHImfl B c@< /TREME S 5, £72.  in vitro T MabE %% PMA/Ionomycin
A TR L7 BEO BRSO TL-17A FEAITKT L THIHI R R A2 R LIz Z &0
5. TLR IEMHEALD Z 7253 y8T17 Mz sl 9 2 RIES TR L Th A AT
DHTELRET DR REE 2 D,
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Figure 3-6. MabE decreases IMQ-induced activation of ydT cells.

Balb/c mice were treated with IMQ cream for 6 consecutive days, and
splenocytes were collected. (A) Cells were subjected to flow cytometry analysis
and the representative dot plots of lymphocytes electronically gated on
CD3e*NKp46™ cells are shown. The numbers are the percentage of cells
electronically gated on y8T cells (ySTCR+*CD4’) and CD4+*T cells (ydTCR-CD4+).
(B, ©) Summary (n=4 mice/ group) of percentages and cell numbers of y5T
cells (B) and CD4*T cells (C) are shown. Data are presented as the mean +
SEM. *p<0.05, **p<0.01. The presented data are representative of three

independent experiments.
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Figure 3-7. MabE does not affect IL-17A-inducing y8T cell population.

Balb/c mice were treated with IMQ cream for 6 consecutive days, and
splenocytes were collected. (A, C) Cells were subjected to flow cytometry
analysis and the representative histogram of CD27 (A) or IL-17A (C) in
lymphocytes electronically gated on ydTCR*CD4 (in CD3e*NKp46°) cells are
shown. (B, D) Summary (n=4 mice/ group) of percentages and cell numbers of
CD27%° v3T cells (B) and IL-17A* 3T cells (D) are shown. Data are presented
as the mean + SEM. *p<0.05. The presented data are representative of at

least two independent experiments.
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Figure 3-8. IL-17A production from MabE-treated mice are less compared
with IMQ-treated mice.

(A) Splenocytes collected from IMQ-treated mice on day 6 were (2x106
cells/well) stimulated with PMA (10 ng/mL) and Ionomycin A (500 ng/mL) for
24 hours. The cell-free culture supernatants were collected and the
production of IL-17A were determined by ELISA. Data are presented as the
mean + SEM. *p<0.05 compared with IMQ-treated mice. (B) Naive Balb/c
splenocytes were incubated with or without MabE (50 or 100 pg/mL) for 1
hour, then stimulated with PMA (10 ng/mL) and ionomycin A (500 ng/mL) for
24 hours. The cell-free culture supernatants were collected and the
concentration of were measured by ELISA. Data are presented as the mean +
SEM. **p<0.01. The presented data are representative of three independent

experiments.
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&5

§1. BHWY
FBRA (Fermented brown rice and rice bran with Aspergillus oryzae) 13 %
Ke&F DKM E T (Aspergillus oryzae) THEESE TR HERENE £
53 CTdh | FIEEK L CHOWONDRERES B 5, FBRA (3H91E 2 LD %18
R TR L ST E PRSI, fkx I E R AR T EE SR T
HZENHHITND, ZHETIZ FBRA BSIFRSCRBR~TAET L, Fid R
FEDFE N A EBIE T DN AT T ML TR Z R T Vo Te i 13 2 <H5
— T, ZOTRIEEHIZOWTEHALTRVNTL-TT), 2T, RHITIX
IMQ FHEEEE T L2 W T FBRA OFIRIEMERIZOWTHLNET L%
HiuEL7z,

§ 2. EBI7E
~U AT, WEE MF, AV 2 A —AMER S, B, AAR) 23X
KEZDRDDZRE CRESE TRRELZIN TR EHE S 10% 5 AT
% MF (10% FBRA &6 &) % B HIEIREE 72, FBRA 1L KB HE KA (KL
R, HA) D572 AT Table 1 IR 18D THD,

Imiquimod #% ¥ BEI V7 &

% 3 W 2 fix s, FBRA EEEEICITAE IMQ B4 10 H B 10%
FBRA & A R%HHERSE, IMQ Bffi%ziT> 5 4 HEHEREME L
77 v ha— VR TR A A H HERSE T,
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V7% A4 PCR

% 3 T 3 Hiz M, SR FOFRBLEIIB-actin OB FHBUTLVMEL,

BT ITA~—EHNILL T DOEBYTHL,

Forward Reverse
IL-17A CACCTCACACGAGGCACAAG GCAGCAACAGCATCAGAGACA
IL-1p TCCAGGATGAGGACATGAGCAC | GAACGTCACACACCAGCAGGTTA
COX-2 | GTGTGCGACATACTCAAGCAGGA TGAAGTGGTAACCGCTCAGGTG
B-actin GCACAGAGCCTCGCCTT GTTGTCGACGACGAGCG

§ 3. fREZE

IMQ #FFEH T T L% 9% FBRA ONREMFT 27260, v~V A & (=
vhr—/UEE) £721% 10% FBRA & A & (10% FBRA #) WO 54T 10
A B %, IMQ Z &A1 LB RO B IREARIE LTz, ZORER, 10%
FBRA BE I b — LEEL L C IMQ BATICEFHESND BN IEENA
BlCMHlSNTz (4 HEBART. Figure 3-9A), 512, IMQ 4 H %A 0 H
2 & #EA% DD RNA ZEIN L, IL-17A., IL-18, 83X COX-2 DE & x5
BaVT VZ AL PCR CRENTLIZAE R, IMQ BARICE > CTarhe— LB ECRG
NDHZNHEIRFFEOEMMN, 10% FBRA FECAH E IS 7= (Figure 3-
9B), ZHHDOFERND, FBRA 13 IMQ (ZXVF5E S5 K G AAE I LT
NIRRT TR T ZEMH B2 oT,
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Table 1. Composition of FBRA

Ingredient Amount /100 g
Energy 348 kcal
Protein 15.2¢g

Fat 19.7¢
Carbohydrate 275¢
Fiber 22749
Ash 100g
Calcium 346 mg
Sodium 6.7 mg
Zinc 6.63 mg
Copper 700 pg

Phytic acid 5.15¢
Thiamin 2.73 mg

Riboflavin 0.75 mg

Vitamin B6 3.41 mg

Tocopherol 12.0 mg
SOD 1.1 x 103 unit
Amylase 3.6 x 10% unit
Lactic acid bacteria 5.7 log CFU/g
Yeast 4.5 log CFU/g
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Figure 3-9. Effect of FBRA-containing diet on IMQ-induced psoriasis model.

Balb/c mice were received a daily topical dose of Imiquimod cream (5%, 20

mg) on the right ear for four consecutive days. Mice were fed with control diet
or 10% FBRA diet for 10 days before the first IMQ challenge. (A) Ear
thickness was measured by thickness gauge 24 hrs after the each IMQ

challenge. (B)

On day 4, mice were sacrificed and the skin biopsies were collected.
Expression level of IL-17A, IL-1B, and COX-2 mRNAs in skin samples were
determined by real-time PCR. Data are shown as relative mRNA expression

normalized to B-actin mRNA. Data are shown as the mean + SD, *p<0.05

compared with control samples.
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1)

2)

3)

MabE O IR 51280 IMQ TREFES VD RLMERR B AER DS i S A
Z ORI Ly T Md A DN IES< TL-1TA OPEAMS 2T L7 A
NZALTHLEDREIS NI,

IMQ D HI A E0FES NS EHPEREDOIEMEALA MabE O HI kR
Hickomfilasn oLz HonE LT,

FBRA G ZEHEOFEEUILY, IMQ # 5 FRFARAE R 36 L ORIE SR AT CORIE
B R D n RIS IH S NS L2 HOENELTZ,
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PAE BIELRE

ZH R BN ZEDTEMAL A4 Moracin O 35308 Moracin P 1343 Ui 3517
HIEFHY72 NF-«B OIEMHLZHIL  evr 75 7 A Mgz 3175 TRAIL 7%
B O SIS Ui PR 2D R 2R LT=(27), —J7 . I 72 2B AR BOE CIE 5
DDA KA AL LT NF-xB 23 D12 RIEVES 7 L OFEHAL DN FHES A
RPN 3 5 [ E R ZENDD3 2D IS 72 AR ENIS BN 31T D RIE SO T%
SR DORNRITEIZFNOIL TR, AWFZETITET TLR 2 R E LT RIE RIS
ERaY T ZARBIOEHEAC A O RIEEIZ DWW TREZ1T 272, 3 DD
B72D TLR U R, £ polyl: C, LPS. IMQ (ZX> THHEINARIENET 7
TV DIEHAL B L ORIEMES AN AL DFEAN, AKX ATHS
MabE (Z&- THi| &7, polyl:C. LPS, IMQ iZ# 24 TLR3,TLR4 3Lt
TLR7 IZXVFRESN D03, ZNEDZ AR I T O SR EC78 I DI AN 57
D, TLR4 I3 FE IR FI R BLUAME RSO UR S PECURT A2l a2 583k 350
(2%, TLR3 & TLR7 (3= RV — A BRI L Z NI A LA KD
dsRNA 3L ssRNA 258735, £72. TLR B2 7 T /UREICHE L5 1720
BRI F-L LT MyD88, TIRAP (Mal) , TRIF (TICAM-1) , TRAM (TICAM-2) 7340
51 TU%, TLR3 (% TRIF, TLR4 % MyD88/TIRAP 3511t TRAM/TRIF,
TLR7 13 MyD88 ##2L3%(37, 40), MabE 23 #72% TLR #/r LifEsiLd %
JEMES 7TV OFEMHAIZ R LIS R 2R U722 8026, MabE OHt e/ I
TLR O R ERCMELE T DB R IR LR EAVRe S 7z, TLR 7 F /10
PR AR BT S <GS TODD, ZOEITH —OZ FRITE R L% &
TIE72< BE ORI TLR 2R EETEAUZE > TWAHIENHHIL TS, MabE
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PURIEER D RFE D TLR IZIRESIH O TR KV ISR ERZ R L2 &

Mo BRI L TO A A LR REMERH D,
EH1Z MabE 3 IMQ T3 SV D MR R e R 2 922 L2 BH 0

(CUTe, Wl BB IL-1TA RO RIE THHEEZ 2 HITEY | RFEBRARIZHB N
TH IMQ D JRFTE AL > TERBSN- B/ L IL-17A KB~V A THEIC
BE D, E72. MabE ORRBH 513, RIE SR FTH6 JOWRNEI 3517 2y8T Al f
IL-17A PEAZIHILT-, afT MDA Mk CHASREUR LRl 922 L2k
DHSRE LT HDIZT L yOT MRRITNGAE B M iR o3 (b Be B CREIC TL-17A PEATY
& IFN-yEAETRNZ 3L TRY | IL-17A PEAER T CD27 OFBLMEL, ZDMERFIZ
IL-23 2L THHZENMBN TV (Figure 4-2) (78-81), MabE (ydT Hllfia
® CD27 F5 LN IL-17TA M DAFAEEI B I TR B L2 o 72728 . MabE OfEH
1ZyST HIRLORERE LRI L 1 X B ORI LD EHEER L T,

Spleen
cD4 Lymph node
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Figure 4-2. ydT MAIRDOHERENML

50



IL-17A [ZEHEA 22 SIEBRLAE OIS, Bk % RIIEED A DAL E
AL DEAZHETHZET, MBI ORBIZEIZEE 5L TWWoHEE X B
TW5(82), 7223 Th IL-19 13 IL-17TA ([ X0 TF /A M LA ESN, 77
F /Y ANE & OREIHEHEE K L DOIEEEAEEL , £ R AT TORBLA ST
T2 B =P ANIAL DOLDTHY, ZDOMERENTE H SN TV 5(83-85), IMQ #5-
B Tl IL-17TA OBRT-HBLOMIIHEE IL-19 OFBL LA BIES, MabE
&> THEICIHIS I, ZO8ERIE MabE 23 RIESGEMHI§ 2D ATl #
B OFALTTHEIC R L O ESI R A R T 22 BRTHEB R LT\, Fo, IL-
17A %41 L7z CXCL1 X° CXCL8 D FEAIIRIE R T ~D I P ERE AR EL |, &
TE 31T DI TR R O EC R 72 RIE SO Z T 53528 TWD
(69, 86), ¥T4F, IL-17A HHITNZ T, IL-17A ICEVFHESNDAFFHER DR % 7248
FEMERBIZBA G- L COAZERH BN ER 5> THY, IL-17A X° IL-17A EAMAARZ
NHRIEMIR B OIRFAEAIE L CHEH S TU5H(64, 87-90), il % 13, & 30 B
B ORE BRI TL-1TA D E<AFAEL | i SO BE L TE DO FE BIBAGR
HIMESALTND91), Fiz, —EBOT e —ME B R B Tl IL-17A OFEBLEGH
EERA~DUFHEROIZFH OF BN E ST B(55, 92), —HXAIC, 2D XH 7241
ERMED RIE SN IAT BARICLDIRFN RN Z LN EME BRI OB FE
HIFRFEI TN 5(93-95), ZD AUZIW T, MabE 1% IL-17A FEAZ40HI 9~ 5 /F A%
JPaFEoZE0 0 (Figure 4-3) | ZAVGIR BT 28 7o RipiR EEM £ 7201552 &
DI TED,
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MabE OHRIEERIZ 1T 2EMIEMELE Y EL T, ZHETIZ Moracin
O BLW Moracin P ® Z2ZFIEL TWAH, MabE FIZE FNLINL 2Dk
AW ETHY | AHFFET MabE 23014 7~ 97 £ L Moracin O, Moracin
P OIFEHA i3 54, MabE TROEWIIRIEMEANROOND, ZOZ LT
MabE HIZE ENHMA T DEFEMEEZFERTHLE L THY, MabE O %k
JSEERITHE LA E DO TIF WL RIS L, T72H MabE (T 2%
LU THH ThHDHEBETED, HAKITMZ ., 10% FBRA & A RO FAHER T
IMQ 5 F& RLRERR B2 G 28 D3 i S 7= 2 8, TSR TH DRI [RIRR DO JENE
Bz &R FRATeh A1 25145 T& %, MabE 122\ T, FBRA LAIEEIC IMQ %
AL D TR fe 53528 T IMQ A O JRETICRB T DRIEAT 4=
— S —DBIE BN FE LD T HEVHEE R %15 THY (data not shown) |
MabE (2O THEIFIIE PRI T2 Eb WRE Th D LHERITE D, — K
(AR JE |2 B L 72 R R D ITFRIR DRI T D E TR RSN T, — TR
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FEIE~EDTRIN DB MEIRIE XL T 5728 OFERRII 72 T 15« Sefil ER O LTI A S
LTV, ZEEKITEREEL L TERICH HWAZ L A[EETHY | fERE
BECHREER S EL TR IR ATRETHD, AL TXF AT ONTL, &
P e 5 TR R I L0, RIS L 0BT T /A MR DR R &
ZSERHEQT) AR T EONET B AEFES~OISH TEDRMENRE 25
%o ZIHDA G LI ZAHH Rk o 2 T BIICTE L RFRAIZIXIR BB Bl LA
DM IAEZANH L TRBOFEIEZHIE 2 B2 T - Sl =R 0 LH W fF
L7=uy,
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EIfSE

AWFIea BT T HICHTZ0 | $AEIRE) e T il JHifEA 0 U7 & LR R R
FFIREWIIUAT AR R D5 5L BRI LIV LR L BT, Fe,
SO0 e T S 2R E U E I RRIREE AR A 2 5E
= REILEHE IR RER OEEERLET .

Eo BN FREE ARSI KIAWAISE ZHE Suresh
Awale HEBIZIZITH e B2 5-U CTHE E LTz, 20355 BV L THRELH L
EFES

BRI AW OZATIZH IV /1L T =720 72 Besse Hardianti SA,
MRS BIREDSAZIILD | B IR FFMEES AR A RBE
SRS D P AE D BRI B L RIFET,
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