B ARABRETEEAEIC LD
T MR b TNT NK HIFEHERE O FREIER I B 2 BT5E

Yo

[

2015



[= —
e T 1
B HARGEIEMA W EIZ LD T MBEREBE DEMRIZES T D ET e, 5
L e < 7 L L USSR ORPRORRURN 6
B—Hi PAMPs $IlI#IZ X 2 PRI AREER A IFN-y FEAE O INHIBEAE D RET ... 9
1-1-1 ERECRB 7V, a~ . MMHERZHERE, LPS 72 £ PAMPs
FISIZ KD~ ARSI T OV A NI A L BE A e 9
1-1-2 ~ v AR 5 O PAMPs il 7e & ONERAERIE T TOH A b A
VBEAITTTTTD BWIMP D EEZEE oottt 9
1-1-3 GM-CSF NS T Iz 31T 5 CAWS FIENEAIIR D> & DY A 1 A L FE
FELTRTTT2 BWIMP DIEEZEE oo et e ettt e ettt ee e 12
1-1-4 PAMPs (T X 2 FlgHIfa s 5 DY A NI A VEAIIRTT D BWMP D%
.................................................................................................................................. 13
B MMEE BWMP 12X 2 THIKEND DY A b B A v A O OB
......................................................................................................................................... 15
1-2-1 BMDCIZ XAV A M A VFEAITKTT S BWMP O 15
1-2-2  SCG LI K D Mfgfiin S0 A N A v« r'hA VEAICKTT S
B VIV P ) B e et e e et et e et e ettt et e et et e et e e 17
1-2-3 CD3 Gtk TV A b I A VPEAICKTT 5 BWMP D2 .. 18
1-2-4 CD3 Bt T MR OHIIREESE & IL-2, IFN-y FEAEIZ%I4 5 BWMP 0D 52248
.................................................................................................................................. 20
1-2-5 CD3 [htE T MO MIfREgEsE & IL-2, IFN-y BEAE~D BWMP RN 2 A
(D= SOOI 22

1-2-6 CD3 51 T AR > IL-2 BV & 2 AfatEsE & IFN-y FEAE~0D BWMP D52

e ettt et et ettt e e et et e et et e e e e e et e et et 23
BT B e 24



B AR O B RGETEME (L E I K D IAE K O AR & NKHiRR o BE M 12 B

T D AT o 27
BT EE EBRODTB oo 29
—Hi  PAMPs {253 D PR EEEIZBI T D ET (o 32
2-1-1  BRSUETEMALIE R &2 3 5 2RI 3 2 BRI BT S 1T ....32
2-1-2 BINAY, o~ T iRk T DPURE DIZZELUS o 35
2-1-3 KRATR B I NT v EPURE DB o 38
2-1-4 B 7T L dectin-1 & DFEEME oo 38
I BRIOEWIC XD IMEROFRE & NK RIS EORRE, o 44
2-2-1 NKHifaOBne & B R GETEMEL 205 O BIEMEIZ B3 2 MG ... 44
2-2-2 MAERET MK T DEIEFDRLZE e 45
2-2-3 CAWS MER~ 7 ADAELFRIZKIZTEIEF O e, 50
2-2-4 MR DOEITIZE ITTETEFOREE e 50
2-2-5 fARIOENZE DV A NI A UPEESDERE s 53
2-2-6  FAEFOIEVNT K D NK MRS ETE DR e, 56
BB B ER e s 58
B <ottt 61
BT <R 63
BIFZEAE B DT oo 64
G STIR 1o 65

II



B EE—

A SIS L7EISER I LT 0@ TH 5,

ADCC : antibody-dependent cell-mediated cytotoxicity
AgCA : Agaricus braziliensis glucan repeated extraction with cold NaOH
AgHWE : Agaricus braziliensis glucan repeated extraction with hot water
APC : antigen presenting cell

AP-1 : activator protein 1

ASBG : aspergillus solubilized beta-glucan

BMDC : bone marrow-derived dendritic cell

BSA : bovine serum albumin

BWMP : bamboo water-soluble methanol precipitation
CAWS : Candida albicans water soluble fraction

CD : cluster of differentiation

CLR : C-type lectin receptor

CR3 : complement receptor 3

CSBG : candida solubilized beta-glucan

DC : dendritic cell

DIW : deionized water

ELISA : enzyme-linked immunosorbent assay

FACS : fluorescent-activated cell sorting

FBS : fetal bovine serum

GM-CSF : granulocyte-macrophage colony-stimulating factor
HLA : human leukocyte antigen

HSP : heat shock protein

IFN : interferon

Ig : immunoglobulin

IKK : Inhibitor of kB kinase

IL : interleukin

INK : immature NK

IP-10 : Interferon gamma-induced protein 10

iPS : induced pluripotent stem

ITAM : immunoreceptortyrosine-based activation motif
KE : kumazasa extract

KD : kawasaki disease

KIR : killer-cell immunoglobulin-like receptor
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KLR : killer cell lectin-like receptor

LAK : lymphokine-activated killer

LIF : leukemia inhibitory factor

LPS : lipopolysaccharide

LTA : lipoteichoic acid

MHC : major histocompatibility complex
MIG : monokine induced by gamma interferon
MNK : mature NK

MRSA : methicillin-resistant Staphylococcus aureus
mTOR : mammalian target of rapamycin

Me : macrophage

NCR : natural cytotoxicity receptor

NFAT : nuclear factor of activated T-cells
NF-kB : nuclear factor-xB

NK : natural killer

PAMP : pathogen-associated molecular pattern
PBS : phosphate-buffered saline

PD-1 : programmed cell death 1

PMA : phrbol 12-myristate 13-acetate

POX : Peroxidase

PRR : rattern recognition receptor

rpm : round per minutes

SCG : 1,3-beta-D-glucan from Sparassis crispa
SPF : specific pathogen free

TCR : T cell receptor

TGF : transforming growth factor

Th : helper T

TLR : Toll-like receptor

TMB : 3, 3’, 5, 5’-tetramethylbenzidine

TNF : tumor necrosis factor

TP3 : TO-PRO-3
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ANRIZZNETARERF L B L, EREINSCAEERN 2 Ekc b 0 2%
JE SHTE T/, 2005 SEREIC L D & AARD - FanE, FPEIE 80.50 7% T 3 {7,
LML 8683 C LI THY, BLFEHWIBNTIE 84 THA LML THD, L
ML, 5%, BRO 4 N1 AT 65U EEWn) EmEmttanEkd 550
NTW5, 6L, BROFEEEOHRIL, o lEHE LI TELIR
WeEEbnTWa, £7, BURO F £ TIXEEREOILERIC XV EZETHE I
IZIBWIAENDEREND D, TAE T, @il o R R S o 21
v, EROBBEOHMEDOEEMEN AL T, BEE-S< 0 OBER 6% E
MAICHEET 2720 OBRBEEFENEF SN TWD, £2 T, BATBHEIL. 2
D DOEMEEZRETIE NS D bDICT S0, AiEHEFRRE2 T L,
AT ORA | EEHFmOLEMMEZ HEE L 35 21 il 2 ERERE S
< EH TEEEAIAER 21 @B L TWDL (EERXR 21
http://www.kenkounippon21.gr.jp/).

IR DO, B OHRAOZEN. & ORI LD EHZRE, fE K
T EDMRONFR, ATF U CitHEF AT U BKEEGYE (methicillin-resistant
Staphylococcus aureus : MRSA), fIEFEEIVEENH T b 5D, T L DJFERS
FEIR L, WM AEEREFICRIE LW D B X D HIREEHRE. SO HERE DS,
KTFLTWDZERRREZEZOND, £, ECRRO BfLICEEND, &
PEFTAEM(EE), DIRE, MR EOEPRITIL, REEREOIK T EEICE L T
W5, BT, MM & SR RE O BRI OV T b BT LV DR
MEALTETZ, TNHEDOZ LN, REEREOKRT2HHEST L2 & TEHICE
LHEBOV AT EERTFTSEDLENTEDLLEEZLND,

RGBT, ARG S EBRED 2 FHTHEESNL TS, BRGEIT.
JFAEH) R R CTH 0 | AMDOR AL RN 2 %E 2R > Tnd, &
BREIE, KR L RERETHY AL, HER LMD RA
Wk L CERLS ST A&%E 2 - T\ 5, BRGEZHY T 5L, 4+
W & B A9 D RHIK A AE (dendritic cell : DC)X°~ 7 1 7 7 — ¥(macrophage : Mg)72
E O PURSE RN (antigen presenting cell : APC)Xe, ¥ 4 L ATkt L TEI< 5
= 7 /L% 7 —(natural Killer : NK)#lifa 72 E23 b 5, B0 2 MY 3 5 MR iE,
FIERRE DRI T Th 2 THIIRSCHUAZEAET 2B/ EDY U NEKRH D |
U F L OEBREOAMAERIH LI b O TH D Y,

ZACIZ LD BERME T LT fEfiifin e LT, T Ml NK Mfas B <
HILTWD, T MBI ERN THLRE T 525, MRpEne 3tk & I L
KIRTFTHZENnD, ZNETOMICKRALLE THEA —A£2Xx TN EH
AHITWD, NK HilaOMREIT T M Z2 6 TWnWD 0T, kO Em %



FEDHZ IS, . T MBS NK MIBALIA G s . #iz kv [
FRICEEBEDNE T L TW S EEFbNTnD, flx1X DC = Mo 72 & D APC DN
iE. B L D HOHREREEORMICEE LT\ AR D D 29,

T ML, 1968 ££(Z G. F. Mitchell X} J. F. P. Miller (2 X 0 U > o3BkoD 1 Ff &
L CH A &4, 1975 412 P. C. Marrack } OV J. W. Kappler (%, T #if@iZkk ~ 7248
M2Ad 52 & &5 E L *®, T #lE cluster of differentiation (CD)3 Bl i %
XA, CD3 X T AR & R(T cell receptor: TCR) & 4B 70 - TR SN TR D |
TCR X o-B . HD VL y-0 D “ERTHEER I TWDH, AIFE I afT M.,
%H & ydT MM Lo, CD3 X, MALPNTEEIC immunoreceptortyrosine-based
activation motif ITAM)Z £ LN D > 7 F R EICEE LT b 9,

T Mk, BEfoEhBMRIcERE L, WIRN~BE), BIRINKA LD
LT Mg~k d s, kL= —THCO EEMBEEAEGE T EHAKE
(major histocompatibility complex : MHC) E HHAEAEH CTEX 2 b D ZBRX, 74K F—
VAWKV T D, 0L ZMHAEEHT D MHC 7 7 ATS U THCE L 72 i i
AALIX CDA, HDHWNEICD8 DNWTINNDAZRELT HL IR, 7R
T4 TR E D, Zo XD ICERS AT MRS 5, WERNO
DC° Mo 2 EIC LV EIRZH T, BOKICHED THilZ 7 AR h—3 A2k - T
BT %, ZD%, AT A —7 THE LTHERNTEERICAD ., 2R V3%
fe T CIRMEAL S AUTEMEAL T IR & 7 % 1019,

Z D%, WEMEAL T fla1X CDA Btk oo~/ 3 —T(helper T : Th)#Ha=>, CD8 5
PO ENE T fi, CD4, CD25. Foxp3 it EME T ML/ Eicmfb+
%5 W) S BT A — T AR —T HIHA(ThO) L, FUFE I S h 5 Z L2k v Thl
X Th2, Thi7 72 Ei253fb+4 %, Thl i Interleukin (IL)-12 <° IL-18 D fETE F CTH
{b U Interferon (IFN)-y & PEAE  Th2 X IL-4 (2 X VW /0{b U IL-4 Z FEA  Th17 13 1L-6
£ transforming growth factor (TGF)-B 12k v /3 ik L. IL-17 ZPEAET 2 O, Th
AR 2 L, B O RER, BIER Y L VX —(CB 5 L, Th2
B, mMEeE A L, BB LA X — 1B 535, £/, Thi7 Mgz aC
RERBET AT ACBONTHEMNNAROND Z &b ALREREEBIZED-
TVWEHLDEEZ LN TS Y, RIEITHAT 5 A T MlEOFEE IS, &
71— ® TCR-V fEIKIZ . MHC-HLF_7F REAIK2 APC 2/ L CHEA T2
IENMETH D ),

TR B CHERR S U5 28 MR 1T 1k & HICEfE T 2 70 T Mg
AT 5, Fo, BRICED THROZERTH 2D programmed cell death 1
(PD-1)D AT 5, PD-1 1. T MOzl 28I THD . F
HRHMT 5 2 & CEOBPED Y 27 BT 5 P, &5, 4., induced
pluripotent stem (iPS)MHALHI kR T MR Z BT 5 2 & T, X U 2RI IEE M
EHASELHENBESAEZ Y, b0 b, T OB, T M



T OTEMEZ MR CENILEBNIC L 20FE HNORTITMHEI TE22EZE2 615,

NK fAZIZ Y > oRBko T BARGZICERT 5, NKAIRZIX, Al L7z T4
JOZ R THD COIMFEH L TWARWEIT TR, BMBEZARLERL W
RN UREKRTH D, NK MO Z AKX, & ~TiX CD16 X° CD56, ¥ 7 AT
1T NK1.1/1.2 2 CD49b, NKp46 ZFHL L=V v K TH 5 P, &5, NK #
Ja D Z BARIIHFIE Tid, NKG2A., Ly49 O3 HL )3 E <. CD56, CD16 M3 LMK
WS, B TIE CD56 M3 BN E < . CD16 ORI L& W) K 5 ITfidags = &
ICZ R DFBLIN R 5 20,

NK AR IS T A & AR I B R0 b O F S il i (I Bk L B #EN C CD244,
CD10.CD34 % 3¢ 8 L 7= pro-NK #li i (stage 1) & 72 %, ¥k 12 CD10,.CD244,CD117,
IL-2RB (CD122)% & Bl L 7= pre-NK #lif(stage 2) & 72 5, & 51T, IL-2RB (CD122),
CD244, NKG2D. CD56, CD117. NKp46, NK1.1 ® ¥ L 7= immature NK(iNK)
Al fil (stage )2 fb T 5., %I NKfifdiE, CD56bright NK fHﬂH’?(Stage 4).
o CD56dim NK #lifid(stage 5) T& % mature NK (MNK)#IAZIZ /3195, mNK
AMARIZ X, CD244, CD122, NK1.1, CD27. CD49b, CD11b, NKp46 72 Ekk % 72
SZRENFEHLTWD, < b, iINKMME TIXEHN O L. mNK
IR~ & BB, YA P X VIR S 2P0, Lo L. NK fllz o4 kic
ML INDYA NIA VR EDFESNTWRWEH, N THIZ NK fifus
ERRT 2 Z EIFWERICHETH 5,

NK fif2IZ, BRGEICEG T2 2 &b, MBI B M2 Il 25« 72 5
ZHLTWD, NK fdoik 51k & LT 5 AL 5 “missing-selHE 1X., MHC
JIAL =N LEEHETHY, 1986 4FI2 Karre HIC K VRS-, 2
MHC 7 X 1 o fH#HCLO~Y—A—L LR T 28 ETHY ., MHC 7 7 X
[ HENEN, FITETLELOZIFACE L TRHE LR T 2BETH D
W, Ffh BT 5 NK MO AEIEL, NKAEZEET 2 6 o L+ 5 b
DINFEEL, MHC 7 7 AT @B L TWH EEbhTW5, NKHEOZERK
X, Killer cell lectin-like receptor (KLR). Killer-cell immunoglobulin-like receptor
(KIR)IZ KRB &4 5,

KLRs (% C-type lectin 5 % {&(C-type lectin receptor : CLR) TH VD . X H{Z
CD94/NKG2 X°, Ly49. Natural cytotoxicity receptor (NCR)72 £ 23 % 5, KIR |21,
KIR2D & KIR3D 284 0 . #fl#: 1% KIR2DL1 X° KIR2DL2/3, &M 1% KIR2DL4
% KIR2DS NIFTET % %2,

NK Mg D= KL, NKG2D 2 ED X SV T RBRHHLTWA 60 H 5
DNKpde 72 ED L D ICWEFLIWCY T R L TWinwbob H b, iz,
AT LV FEL < f#MT S, NK AR OTEPEIZBI 3> D5 NKG2D <° NKp46., #ifil
IZBPH 5 NKG2A 72 EOZFEENH Y | LMoL 7o o 2T &
DT RF—ZOFBERFH SN TNDEZERHLNE RTINS ),



NK #ifai%, 1L-12 ° IFN-a, -B TIEMAL SHU IFN-y Z AT 5, £72, NK
FlZiX, Fc Z 1K (FeyRII, CD16) A FEEL L TV | FeRIUEZ N0 L THRIKL
P i 4455 = (antibody-dependent cell-mediated cytotoxicity : ADCC)#% g = 4 3% 3%,
B, RIBIZE > THIEENEL L, MBS EF T2 &MEEEL, IKTT 5
EEMELIET TS b T s, NKHIEO LGSR M, R R 2 f
fa(e BTk K562, ~ 7 A TliE YAC-1)Z AW TCEHEI$ 25, NK #liEo & EE M
ICHW D EFIIZ X, ~ 7 A TiE H60 =° MULT1, Rae-1 72 £¥®d NKG2D U #
YRRBHLTEBY, 50UV F 2 FIZLY NK MR K E LTEE
i LT 5 %030 @bk k NK i, JEE Oz =T 3 ) v/ T 3o
LABIZK VKBTS O —nboE s NK#IKIE, fEHlaics LT
RENTER T 5, £, NKHREREDRODH 26517 7 v GML Hiikz & 54
%L NKFAE A 5L ORI BB CREEE S5 729, IS K DIER A XL v BT
5, IO NG, EBREICERENS N L L BRI NK
DRI T T2 2 ENEHEICHEL T EEZ LTS, IEHF, NK
A 2 @R EE o IL-2 THEME{E L. #§5, 4r{k L7 Lymphokine-activated Killer
(LAK)MIfR 2 SR B I 2 2 & TURAHE/IN T 5 & OGS & 2 M ERIFE
DIk % TV 7R 4249

UEDZ et HRUTRVICS WRERRESS D TH LNV AT T BE5H%
WoFH)EBEIIRDLEEZOND, ~LAFT L%, BEOHE SR ED - 0
DATACEEFEH O Z L2 SV, WIETIE, B4, ®DH50VIEERF &V o &
IZE o T, EFERNS ORBEOHRCHED Z L Th b, LT XV HEHKEE
PR T35 2 &id, EEEOM, EMHEEREOH ML, 2< OEBICHERS L
FAMETHY, MRS Z BN EIZE o THIFFICEEEN &V, A
TR, FIZEETHS 20FAIN TV HEREERMLOREEZEDS Z
Ll Lz, 62, ARGEMIEOERIZCE > T, BRAETIZIZ B A D «
v T U EE L DIEHAEMEREENTWVDL I ERHAL N LS TEZD T,
TNDOWBEITERERK > T2 L& Lz, £72, ITETIEH, BNERE
MIEBSNATEY, BEBICLVIBNERENEL L, REEENELT L
DWEL H D M,

ARBFZEIE T MK 72 & ONS NK B~ B Z b0 cfitr L, 52 [HR%
AL EIC LD T MaREDEICET 2 Ba 2. % % [Ridko
HARGETEME LI L D B R OER & NK o BEMEICRE 3 2 Et &
DRER SN TV,



B—E BRAEFEEMHEICIZ THEEECENICET 2HmF

HARGIE T, OIS W CTEERPEAME TH Y . EtEMy
Mg & LT, DC, Mo, NKffijad7e E3 - TW\W5, T bOMAgix, ¥ —r
ik 25 IR (Pattern recognition receptors : PRRs) & /i L C ., 5 JFUAR 0 5 JiL AR B8 1 7y
-4 — > (Pathogen-associated molecular patterns : PAMPS) ™ % FL 1) 7 4 18 % K
T 5, BEx 72 PAMPs, #l 2 1 X7 7 ABEMEMEICH KT 2 U NZEH
(Lipopolysaccharide : LPSs). 7 7 ARG MEME 2> 5 @ U AR 7 A =2 (Lipoteichoic
acid : LTA), BEEBERKDO B F v B B a v 7 ¥ 2 /37 & (Heat shock proteins :
HSP). i % H1 3 @ CpG DNA 72 EJA#HIC O 7= W gt ST Y | Bk~ 72 PAMPs
IZ 9 % PRRs 28R S LT 5 #0099 Toll #6522 4 (Toll-like receptors: TLRs)
X, Z2EGFET L5773V —3F T, RLRHDLLBITRIEE -T2 &
O, BRx RN I TWD, PAMPs %38k L 7= TLR2 %, i@y T MyD88,
TRAF6. Inhibitor of kB kinase (IKKs)%Z #% T, H&B X+ T % nuclear factor-«B
(NF-kB)IZ ¥ 7 F VG L, BiaFRET 5 7% Zofho PRRs (2i, G
AR THD CLR 23H D | dectin-1 1% B1,3 74 > %, dectin-2 1L o ~ > )
v R BT B 4,

FEREME R X, EE. BN, MBS R EOEA MBI BIER SN D,
IHHORMIZ. B FOREDOTEHICHIE TH DT TR, xRN E
Wiz E DR E2RTAEEOH D Z EBNMbR TV 5,

HEOIX, BHMELTERLE B AT U BNIBNME#EZENICEZ D HI
Lo T BEOREISEMEZRAGH L VDI EEHLNC L, ZOMEE, Fx
MAFERL TWDREMEDDIENOMAEYE I EE X, TR RERS
ERICHEZGE XD ZLICONWTOFMBRAT=ALEZHLNILIEEDTH
Lo BAORERENE, R ROPFEIEMNIZOWTIIRMAD SR L NN, £
D—MEMREALI-bDOTHY B INAT U FEOBIRN RO REREERA L T
B« BT E D AREMEA R LT WA M, F7-, dectin-1 1%, =2 —F 2 2 F Rl
K DK T & H Pneumocystis jirovegii DB YL LN | dectin-2 1%, )11IF )5 (Kawasaki
disease : KD) D455 [K D M A= > — > T d % Candida albicans (C. albicans) o Jg
PP EE AR E A 2 L ARE ST 2%,

2T, B, BR. BE. B kO B IAT ] a v UEICh BR
DOEBLOWE LEETIEENHIGIND EE X, AR EITo7, F—H
TliX, DCX° Mo, T A, B MR, NK M7 &8k~ 7o 0% Ml 2 5 o sk AE
B A1ERZ., F /T, 25 PAMPs ORERE & flifb L 7= Hi i 2 CHRAGES
D72, DC. T M ~D ISV TREMIC AT L 7=,



F—E EROW

EBRAEE : RPMI 1640 medium 1%, Invitrogen f:% v 72, Gentamycin sulfate,
Poly I:C (TLR 3). CpG DNA (TLR 9). Phorbol 12-Myristate 13-acetate (PMA).
Tacrolimus (FK506), Bovine serum albumin (BSA). laminarin from Laminaria digitata
IZ. Sigma-Aldrich % H 7=, Fetal Bovin Serum (FBS)!%. Gibco |Life Technologies
% v 7z, TMB microwell peroxidase substrate system (£, KPL Inc.Z H\ 7=,
PR (R IX, REREKRKX S 4 Hu 72, Polyoxyethylene (20)
Sorbitan Monolaurate (tween 20) 3. Fnytffisk T3k U2 H v 7=, Recombinant
mouse (rm) Granulocyte Macrophage colony-stimulating Factor (GM-CSF), rm IL-4
i%. BD Biosciences % H 7=, Rm IL-2 |%. BioLegend #L:% H 7=, PAM3CSK4
(TLR 1/2)I%. InVivoGen fE:% 7=, LPS (TLR 4) from Escherichia coli 0111:B4
X, 7=/ — VHiBIC XD B L 726 @ % B2, lonomycin, Multiplex
cytokine assay kit (Mouse Cytokine/Chemokine Panel : MCYTMAG-70K-PX32)I%.
Merck Millipore f1:% H v 72, Mouse CD3¢ antibodies functional grade, Mouse CD28
antibodies functional grade (3. Miltenyi Biotec ff:% H\ 7=, Laminarin from Eisenia
bicyclis 1%, H A bk TEMRS4% 7=, Mouse CD3+ T-cell enrichment
column (X. R&D systems t: % H\ 7=, Cell proliferation ELISA, BrdU /%, Roche
*%& 7z, JEMEL FBS 12, FBS % 56°C O /K H ¢ 30 2y INiE L. JE@ k.
-20°C (2 TORAE HIIRFIR IR U 72, U o IR #E 7 A 4 17 (phosphate-buffered saline : PBS)
IZ. NaCl (8g). KCI(0.2g). KH,PO,(0.29). NayHPO4-12H,0 (2.9 g)% b1 4
> 7K (deionized water : DIW)|Z¥&fi# L C 1000 mL (pH 7.4) & L 7=, C-limiting
medium /%, Sucrose (10 g). (NH4)2SO4 (2 g). KH2PO4 (2 g). CaCl,-2H,0 (0.05 g).
MgS04-7H,0 (0.05 g). ZnSO4-7H,0 (1 mg), CuSO4-5H,0 (1 mg). FeSO,-7H,0 (0.01
g).biotin (25 pg) % DIW [Z¥%fi# L pH 5.2 12 #1141 L 1T L 7= %, ACK-lysing buffer
I%. NH4CI (8.29 g). KHCO; (1 g). EDTA/2NA (37.2 mg) % DIW [Z¥f# L . 1000 mL
L, 74 —@E L7, 0.1 M sodium carbonate buffer (pH 9.5)i%. NaHCO;
(7.13 g). NayCO3 (1.59 g)% DIW (Z¥5f% L T 1000 mL & L. NaOH T pH 9.5
FHHE L7z, FACS buffer 1X, JEB{L FBS # 1% & 722 X HITPBS I, &5
0.09% (WNYDT AT MY O AEZMATbDE T 4 VE —JE LT,

C. albicans water soluble fraction (CAWS)®D{ERL : C. albicans (NBRC1385) (4.
Biological Resource Center (NITE (NBRC)D & D& H L., V7 o —5&KE
(BD Difco, USA) T 25°C fRfE L. 3 » A B IR L7z, CAWS IZ, TEkD Fik
IZ7E VY C. albicans (NBRC1385)7» b {Epk L7z, FMEIZ, L TFTD@YITo72, 5L
@ C-limiting medium %, 7 7 AR OLREZ T, 5 L/min TZEX MK, 400 rpm T
¥R L, 27°C T2 AR LTz, &%, AEEOx X /7 — ez, BRL,



WS e VLB & I L7z, JEBRM % 250 mL OFRBAKICIE L, BlET S
S EMA, RFIL, RS, BRI LT, R T T
W L7z %),

1,3-beta-D-glucan from Sparassis crispa (SCG)DYERL : Sparassis crispa (S. crispa)
I%. Minahealth D> & D% H 72, SCG IXLL T D HETIER Lz, B R IR
@ S. crispa Z ., 10%NaOH/5%/RFE T 4°C, 2 HIH, 7 /v B VALEIZ X i L
7o HHPIE, 8M DR T¥EME L, DEAE Sephadex A25 (Cl-) 7 7 A Z KWk 75 ]
EBIN Lz, Zhae, BEEZ W CA-KTENT L, BiEE L7 (C:H:
N =40.06 : 6.77 : 0.08), SCG # i3 %12 7= > TiX 0.5N ® NaOH (Zi&f#E, 3
HBEBE B K CTBIT L, A — 27 L— 7P L, ik L Califs L7z 5%,

Bamboo water-soluble methanol precipitation (BWMP) D {ERK : A4 2 p 4 — 2 2 ©
S. veitchii extract (kumazasa extract : KE) X 2RI A S22 H 72, KE X, S.
veitchii % 103°C THUKHIHILE TS Z &I L - THE S L7z, BWMP [, KE
BAX )=l o THBELT-, KEGQIZAX /J—(35mL)&E AtLiEFAL, 2
H M A& % . 4000 rpmx10 min 4°C Tim.L o BE L7z, @mO0%., EEAEZHE T, I
ey % ] PR T D 72 OIZZEE KRG mL)E I x 7=, BFIL 2 KR @E% . 4000
rpmx10 min 4°C T LAREL . EEAEZEIN L, ZhiZ, HERX X /2 —/1(35
mL)Z AFVIEFI L, 2 RFfE &% . 4000 rpmx10 min 4°C “CLL\ TBEL 7o, D
%o, LEREET, WEWETY ) — LT F U E N TER L 5%,

EBREY - A SLC XSt DBA2 ~ 7 A M C57BLI6N ~ 7 2 %
JEE AR

EREBHOBEH . EBR T 0 bt HEERBKZIWHEREE S DOKR
(P13-44, P14-34) %157, ~ 7 1. 12 BRI OBBED Y A 7 LD F D 55+5% D
BT, 23+1°C, SPFIREE F CHEFFL., BHEBRE L LT,

~ U AR OFR 7T~ D~ 7 A% CO I K0 L M Z fE L7,
il 2 RPMI 1640 medium ' CTAF L L 2 A v ¥ = TIEE L. 1200 rpmx5 min
4°C T Ly L7z, =0, JRIMER Z ACK-lysing buffer Ty Ifl L. RPMI 1640
medium T 2 [HIPEE L7-, FAMEE T CHIMERE A G L., Mo E 2 85 L,
Gentamycin sulfate (50 pg/mL) & FEf#{t FBS % 10% & ¢ RPMI 1640 medium H1{Z
R L. T E TORMm IS ORAE Lo, MlEMIEIE, 24 well “EJE 7 L — | Zff ]
L. 37°C - 5% CO2 Bg 55 F CIg#& L 7=,



~ T A BB HEBIRAMIE (Bone marrow-derived dendritic cell : BMDCs) D &R
B 7~9 WD~ T A% COIZ L VL, KEEEZEUL L=, KEEE OB i
fid 2 RPMI1640 medium CIEIYX L, 1200 rpmx5 min 4°C Tz 050 B L 72, i D |
B BT SRR O R I ER & . ACK-lysing buffer TAfL L, RPMI1640 medium T
2 [BI PG L7, BAPREE T CHERRER 2 5HI L | M B & SR % L . Gentamycin sulfate
(50 pg/mL) & FEME{E FBS % 10% & ¢ RPMI 1640 medium F1IZREE L 7=, B BEH
a1, 96well S JE 7" L — T 1x10° f@/mL 1272 % X 9 12 L . Gentamycin sulfate (50
ng/mL), FEM{t FBS5%. rm GM-CSF (10 ng/mL). rm IL-4 (5 ng/mL)% & ¢
RPMI1640 (50 pg/mL) T, 37°C - 5% CO, BREE [ THE#E L7z, Ki#&E 48 RFfl % (C8;
BREREL, FEE LT, MEOROIRZRE, FFEOERRICAZH L
7=, ZHR 72 TS O A . BMDC & LT L7 ®Y,

< U XGRS CD3 BBtk T MR OFRAR : 7~9 HlvDO~ 7 2% CO 12 kY
i U, Mg 2 fi L 7=, Mg % RPMI 1640 medium F CTAT > LA X » ¥ o T
# L. 1200 rpmx5 min 4°C T 0B L 7=, m.01% . JRIEK %2 ACK-lysing buffer
T L, RPMI 1640 medium T 2 [FI¥ei L7z, MLEGHIAE 2 Mouse CD3+ T-cell
enrichment column (R&D systems f1)Z H W T X H T ¢ 73|I KL D CD3IGMET
IR Z B L7z, [E1X#% . RPMI 1640 medium C 2 [E1¥6y% L 7=, BEBKEE F CHIM
e L. R 4 1x210° f/mL (2 FH%& L. Gentamycin sulfate (50 pg/mL)
L IEM@L FBS % 10% & T» RPMI 1640 medium HIZ I L. A & k@ Ic i
7 L7z, CD3 M THIMIZ, 96 well L — FZfEH L, 37°C - 5% CO, ER
HTCH#LL,

VA bIA L OBE : MlakiE EEPF OV A A UL, ELISA ¥ b &
FEWTHIE L7, TNF-a. IFN-y %/ 1% BioLegend #-. GM-CSF. IL-6, IL-2. IL-4
## £ 1% BD Biosciences Pharmingen L O &2 H L CTHIE L=, £7=. ¥4 b
HA Y s FEIA L ORI EMN E X, multiplex cytokine assay kit (Mouse
Cytokine / Chemokine Panel : MCYTMAG-70K-PX32, Merck Millipore #L) % i f L
THIE LT,

FEERE  AMRICB T DA EEREIL., FIZFEEEH O H 51E 221X Student’s
t-tests (2L > TITW, p<0.05 Db D% THEZEHY | LHELT,



BH—H  PAMPs FIIIZ X 2 R A IR IRAD IFN-y B4 O I B #E O R &t

1-1-1 BEEEp I h v, a~rF v, WMYBERSEE. LPS 72 ¥ D PAMPs
FIEIC LA~y A @B OV A N A U EE

BEIZ Y= CTlX, DBA2 ~ U ADRIPIZIEF ITHUR 2 Z L 2B 6202 LT
%, % Z T, Figure 1-1 T/R9 XK 9512, A A2 D DBA/2 ~ 7 A D gl it 2 PAMPs
THIB L., 48 FFfijEs &% O LG O A M A VEAREZRE LT, PAMPs &
L C. ¥ Z¥Eo BWMP (100 ug/mL), TLR Y %> Ko LPS (10 ng/mL), B 7' /L
77> ® SCG (100 pg/mL), a <~ > F > @ CAWS (100 pg/mL) % 7=, TNF-a PEE
X, L7239 _To PAMPs TAHEIZHM L7=, IFN-y FEA 1L, LPS TIIHEM
2N 7 i, SCG, CAWS TIXAEICHIM L7, L2rL. BWMP TixARHI#
BRICPEEAE S D IFN-y FEAE B L. IFN-y EEA SR ZME Lz, £7-. IL-6 3
1%, LPS., SCG., CAWS TIIAEICHEM L =28, BWMP TIxZLIT A o7
Mo,

1-1-2 ~ v RABRBRIE S D PAMPs FIE 72 b CIZ KRB EET OV A MY
A VEEAIZRT A BWMP DR E

Figure 1-1 7> &, BWMP (%, DBA/2 ~ 7 Z & [l i o < Wil 384 HE > IFN-y PE 4k
ZIHIL7e, £ 2T, BWMP OigMIIC X201 MU A U EAICKT 2505
oMt Lic, &A@ DBA2 ~ U X O il il 2 BWMP (0, 1, 10, 100 pg/mL)
THIE L., 48 G E%Z O EiEFR O A NI A VEAEEWE LT, Figure 1-2
(A-D) T/ X 91T IFN-y FEE X, BWMP OB EKFMICH EICIH & iz, —
7. BWMP [ TNF-a EA % A EICEE L 7=,

CAWS |, CLR @ dectin-2 ® VU #> R TH 5D, &KIZ, PAMPs & L T CAWS i
BT TO BWMP OB ZMRF L=, 4 AD DBA2 ~ 7 A O g fE % |
CAWS (100 pg/mL) CHIFL., & 512 BWMP (0, 1. 10, 100 pg/mL)Z ¥R L. 48
RO A A U EAEZRE LT, Figure 1-2 (E-H)T/R3 X 91T,
TNF-a, IFN-y, GM-CSF, IL-6 41X, CAWS [T X > TN L 72z, BWMP L,
CAWS (2 X % TNF-a, IL-6 FEA~DEITIR SR> 72725, GM-CSF FEAEIX
PIHME A3, IFN-y PEAEI3XA B L7,
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Figure 1-1. Cytokine production in splenocytes from DBA/2 mice.

Cells were incubated for 48 h with BWMP (100 ug/mL), LPS (10 ng/mL), SCG (100 pg/mL),
or CAWS (100 pg/mL). The concentrations of (A) TNF-a, (B) IFN-y and (C) IL-6 were
determined by ELISA. Significant differences from the control, *p < 0.05, **p < 0.01, ***p <
0.001.
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Figure 1-2. Cytokine production induced by CAWS in splenocytes from DBA/2 mice with
BWMP.

Cells were incubated for 48 h with BWMP (0, 1, 10 and 100 pg/mL); (A-D) in the presence of
CAWS (100 pg/mL); (E-H). (A, E) TNF-a, (B, F) IFN-y, (C, G) GM-CSF and (D, H) IL-6.
Significant differences, *p < 0.05, **p < 0.01.
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1-1-3 GM-CSF HMEMHETIZH T 5 CAWS HIE B » S O A A v
BEAIZHRT D5 BWMP DEE

LA B 2 GM-CSF ¥Rk 2845 & . dectin-1. dectin-2 72 & 0D H ARG EZ R
KOFREN EH32 %), 22T, BWMP @ IFN-y FEAEIZ %t 5 20 %2 GM-CSF
WA FICRRET L7z, Figure 1-3 T/R3 X512, BWMP [E, #iAHz~ T X
GM-CSF (1 ng/mL) #MSIEIZB W TH, CAWS (100 pg/mL) (2 L 5 IFN-y pEA
ZRH Lz, T2 s, BWMP X, GM-CSF {77 O (22303 53 IFN-y
FEAICHRS B ERIT L TWDZ ERNHLENE T2,

Onone W GM-CSF
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Figure 1-3. IFN-y production induced by CAWS in splenocytes from DBA/2 mice with
BWMP.

Cells were incubated for 48 h with BWMP (0, 1, 10, and 100 pg/mL) in the presence of CAWS
(100 pg/mL) and in the presence or absence of rmGM-CSF (1 ng/mL). Significant differences,
*p < 0.05, ***p < 0.001.
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1-1-4 PAMPs T & 2 JEfigM a2 & DY A U A VEAICKT 5 BWMP ORE

HREBFFEE OE B 1L, BWMP 23, dectin-1 % 4 L 7= IFN-y pEA 2 38R 9123
BT 252 a2@ELTWS Y, 22T, BWMPIZ X% IFN-y &A= B R 2 S
DIZFEMIZ T 3272012, TLRsD U Ty RREEHBHKB Iy, a~vr )
V7 ¥ DFk & 72 PAMPs T DBA/2 ~ 7 A O JRUig AR FL 2 T L. BWMP (2 X 54
HAEFIZOWTHR Lz, 42D DBAI2 ~ 7 A O Wlig#lfin %, PAM3CSK4 (10
ng/mL). Poly I:C (1 pg/mL). LPS (10 ng/mL).CpG DNA (0.01 nM), SCG (100 ug/mL)
F 721X CAWS (100 pg/mL) THIFH L, & 512 BWMP (100 pg/mL)Z ¥, 48 K[
BB O EWEROY A N A VEAREZRE LT, Figure 1-4 (A-D)TRT XL 9
\Z. TNF-o, IFN-y, GM-CSF, IL-6 FEA1X, PAMPs (Z X > TH#iML 7z, 25
® PAMPs H1C, SCG & CAWS 72 E DL BEH O 2T, D PAMPs L0 & 2%
DERM > 7=, BWMP X, ZL5 D PAMPs #il#% L 722 ® IFN-y, GM-CSF FE/£ %
P L7z, £72. BWMP IZX % IFN-y, GM-CSF BEA DI OFEE X, PAMPS
I 25T,

DBA/2 ~ 7 AL, HARMEZHRERELZEBI L TWVWDL I N, b ORI
WZRWEISHE 2 R TR D D, £ 2T, BN~ Y A TH % C57BLI6 IZxf
95 BWMP O F % tefgki st L 7=, Figure 1-4 (E-H)IZ/r9" X 9 12, C57BL/6 <
U ATIL, PAMPs IZX o> TFBEINLH A MU A REIX, C57BLI6 @ J Qs
DBA/2 L W E L <Ko 72, BWMP O F i TOREL % thig 3 5 & TNF-a, IFN-y,
GM-CSF. IL-6 FEA1X. PAMPs (Z X > TH#M L. BWMP #NSf: T Tix,
PAM3CSK4 & LPS |2 X % IFN-y FEAE RSl & vz,
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Figure 1-4. Cytokine production induced by PAMPs in splenocytes from DBA/2 or

C57BL/6 mice treated with BWMP.

The splenocytes used (A-D) DBA/2 or (E-H) C57BL/6. Cells were incubated for 48 h with
BWMP (100 pg/mL) in the presence of PAM3CSK4 (10 ng/mL), Poly I:C (1 ug/mL), LPS (10
ng/mL), CpG (0.01 nM), SCG (100 pg/mL), or CAWS (100 pg/mL). The concentrations of (A,
E) TNF-a, (B, F) IFN-y, (C, G) GM-CSF, and (D, H) IL-6 were determined by ELISA.

Significant differences from the control, *p < 0.05, **p < 0.01, ***p < 0.001.
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B_H EMEHE BWMP IZX 5 T HMEALDYA MU A ELEDOHBERED
RRE

1-2-1 BMDCIZXBH A M A VEAIZHT D BWMP OEE

Mg AR IE, U 2RER, Mo, DCENRIE L7 invitro 558 2 TH D, LN
> T BWMP (2 XY IFN-y BEAE ORIRAY 72 80 A 7 = X L%, Mk L 72 /i = T
DTN VB TH S, BWMP ODIEA %2 X DIZFEHNICHRFTT 2 72012, B
% DC IZ243{k L 7= BMDC T BWMP O R Z Gt Lz, 4 AD DBAI2 ¥~ 7 A D
KIEE H 2k BMDC %2 BWMP (100 pg/ml), LPS (10 ng/ml). SCG (100 pg/ml), CAWS
(100 pg/ml) THIFE L 48 FFEE#E#Z O EiEF OV A SO A VFEARELZRIE LT,
Figure 1-5 T/r9 & 912, BWMP, LPS, SCG, CAWS #Ili#iZ & W, BMDCs IT &
% TNF-o, IL-6 FEAIL ES L7z, 72, BWMP [XREKAFAIIZ, BMDCs 1T &
% TNF-a & IL-6 PEAEIT EH L T-,

& 5|2, BMDCs %, CAWS (100 pg/mL) & . BWMP (0, 1. 10. 100 pg/mL) T
PP L, 48 FEHEERZ O EWEF OV A N A VIEAREEZE LT, £ O/,
TNF-a FE/E1X. CAWS & BWMP #Il3# L 728, BWMP O EKIFHIIC EH L,
ko zZ L6, BWMP X, DC IZ LB A M aA v oOpEAZIMEHEIET, tho
PAMPs [FI£RIZ EH-T 2 FENHAL N E R o7,
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Figure 1-5. Cytokine production in BMDCs from DBA/2 mice.

Cells were incubated for 48 h with BWMP (100 pg/mL), LPS (10 ng/mL), SCG (100 pg/mL),
or CAWS (100 pg/mL); (A, B), BWMP (0, 1, 10, and 100 pg/mL); (C, D) or in the presence of
CAWS (100 pg/mL); (E, F). The concentrations of (A, C, E) TNF-a and (B, D, F) IL-6 were
determined by ELISA. Significant differences from the control, *p < 0.05, **p < 0.01, ***p <
0.001.
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1-2-2 SCG HEKIz & B EgME DOV A A v e VEAIIRHTD
BWMP @ %

F—HiIlZB VT, BWMP X SCG 12 & 0 filif & 7 MUBHE IR 2~ & D F A b T A
VEEA, FRIZ IFN-y FEAZIGIT 6 2 2B LTz, F7=. Figure 1-5 T/
T LI DCTIEBWMPIZ L D% A b I A VEAMBIINRITIR O o T,
ZZ T, BWMPIZ LD A I A VEEMBIA I =X LEZFTHRDHI20IT, Bk
FEOY A N HA v I A PRE % multiplex cytokine assay kit (2 & o THE
FEWJIZHE L7z, DBAI2 ¥ U 2 @ i Az %2 . SCG (100 pg/mL) THIE L . BWMP
(100 pg/mLYDWMIEWRMSEIE TS, 48 RpfilEE &%, EEFR O A A v - 7
ENA EARELEZNE LT, Figure 1-6 T/RI XK HIZ., BWMP [X, SCG T LD
PEE XU 5 IFN-y, GM-CSF, monokine induced by gamma interferon (MIG : CXCL9),
interferon gamma-induced protein 10 (IP-10 : CXCL10), IL-3. leukemia inhibitory
factor (LIF) D FEAE Z 4l L 7=, %2, IFN-y. IL-3, MIG D FE/AE L, BWMP (T X
S TH LI ST,
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Figure 1-6. Effects of BWMP on SCG-induced cytokine and chemokine production by
splenocytes from DBA/2 mice assessed using the multiplex assay.
Significant differences, *p < 0.05, **p < 0.01, ***p < 0.001.
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1-2-3 CD3 BT MDY A M A VEAICK TS BWMP D RE

Figure 1-6 T/r3" K 9 12, BWMP X SCG HIIK I &L 5 gl 2> & @ IFN-y, IL-3,
MIG FEAZHI L=, MIGIZ, IFNy IC L > THFESH D Z &6, IFN-y FEA
OMHENZ L VWD LB SN D, IFN-y, IL-3 1%, #EMEAL Tl X v pEA
Ens %, %z ¢, T-cell enrichment column {2 kY CD3 i T AR & [BIIX L .
BWMP 12X T MDY A b A VEAICKTHREBELRFT LIZ, 2D
DBA/2 ~ 7 A @ [l igofi i BH 3 CD3 B5%: T #fiid % . Phorbol 12-Myristate 13-acetate
(PMA)(500 ng/mL) + lonomycin (20 nM), ~ 7 A CD3g Hi{&(250 ng/ml), ~ 7 A
CD28 HTA&(100 ng/ml) THlliE L. BWMP (100 pug/mL)DIMIEFIMSAE FIZ., 48
R % O EWEFR OV A N oA U EAEEZRIE LT,

Figure 1-7 (A-D) T/r9 X 912, TNF-a, IFN-y, GM-CSF, IL-4 41X, PMA
+ lonomycin &~ 7 2 CD3e HURIZ L VI L, ~ 7 X CD3e HriA CTix 3 L < #Y
MUL7=, BWMP [~ v & CD3e $iiKiZ L % IFN-y, TNF-a, GM-CSF, IL-4 £/
ZPNH L. FFIC IFN-y PEAE 2 25 L < I L 7=,

DBA/2 ~ 7 A% H R 6IEZ RARHIIC % L CIRWISHEZ R4, 22T, &
— i L FARIC BRI~ 7 A TdH D C57BLI6 % VT BWMP O %h 5 & HE L
7o A A® C57BLI6N ~ 7 X Dl di >k CD3 Btk T #lifa4 . PMA (500
ng/mL) + lonomycin (20 nM), ~ 7 A CD3e fLfk (250 ng/mL), ~ 7 A CD28 Hiik
(100 ng/mL) THI#E L. BWMP (100 pg/mL YD F T, 48 %% 0 EiE T O
A MhA PEAEEZRIE LT, Figure 1-7 (E-H) T/$ X 912, TNF-a. IFN-y,
GM-CSF. IL-4 FE/EIZX. PMA+ lonomycin &~ 7 A CD3e HiiRIC L WML, ~
7 A CD3e HiLIATIEFE LML=, DBA/2 v~ 7 A L [AEEIZ, C57BL/6 ~ 7 A
IZBWTH, BWMP [~ 7 A CD3e HLiRIC L > THE IS IFN-y, TNF-a,
GM-CSF, IL-4 JEAEZZFE L IHlL 7=,
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Figure 1-7. Effects of BWMP on cytokine production by splenic CD3+ T-cells from DBA/2
or C57BL/6 mice.

The splenic CD3+ T-cells used (A-D) DBA/2 or (E-H) C57BL/6. T-cells were incubated for 48
h with BWMP (100 pg/mL) in the presence of various stimuli, i.e., PMA (500 ng/mL),
Ionomycin (20 nM), a mouse CD3e antibody (250 ng/mL) or mouse CD28 antibody (100
ng/mL). The concentrations of (A, E) IFN-y, (B, F) TNF-a, (C, G) GM-CSF, and (D, H) IL-4
were determined by ELISA. Significant differences, ***p < 0.001.
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1-2-4 CD3 [BME T MR DOAIIRESE & IL-2, IFN-y EEAEIZR T 5 BWMP D&

Figure 1-7 IZ/R L7= K 9512, BWMP [ZEI2 Thl B EA S S IFN-y & Th2
INHPEA SN D IL-4 Z4H L7- 2% BWMP 12, T Mg o HE58 2 b4 2% = &
XD xR THROY 71y MIEZEEZ X TWDAEERH 5, T 2 T,
T i D BFE 2 AT 2 72012, BWMP O F A — 7 ~ L8 —T fll(Th0) ~ D £
L -2 DFEAICOWTHF Lz, 42D DBAI2 <~ v A0 MEMiEh & CD3
it T M %2, ~ 7 A CD3e HLiA(250 ng/mL) THIIFL L. BWMP (100 pg/mL) D ¥
INFETRIM ST 48 FEM R R % O M HEsHEE & EIEH O IFN-y, IL-2 EEAE % H
E L7-, Figure 1-8 (A-C) L V. BWMP |, ¥ 7 A CD3e HiikiZ L 5 T fllfa o i
FRHASEBE & IFN-y PEAE 2 $0H) L 7=,

—J5. 48 R E % T, IL-2 O BEFOREICEWITA N o7, T
AAELIX, BT DBRICELE LI IL-2 2, T — 2 T4, NT 7 T4 028D
HELTWD, £Z T, BWMP @ IL-2, IFN-y FEAEIC X9 2 B AF 1 72 2h 3
IZDOWTHF L7z, A DBAI2 v U A O [ilig Ml >k CD3 Btk T Mz,
~ 7 A CD3e FL£(250 ng/mL) THIFE L. BWMP (100 ug/mLYD HF LT, 1, 2, 4,
8. 20, 48 BEfIES &% O i D IL-2, IFN-y FEAEZWE LTz, Fo@ka s
fe—/n & LT, <7 A CD3e HLi&(250ng/mL)#3#4 (Z tacrolimus (10 ng/ml) % 1B
L7-, Figure 1-8 (D, E) LY. BWMP %, HI¥#% 05 4, 8, 20 FH H DR
TIL-2 KT L. 20, 48 B¥[#1H T IFN-y B XK T L 7=,
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Figure 1-8. Effects of BWMP on cell proliferation, IFN-y and IL-2, and time-dependent
effect of BWMP on IL-2 and IFN-y production by splenic CD3+ T-cells from DBA/2 mice.
T-cells were stimulated for (A-C) 48 h with a mouse CD3¢ antibody (250 ng/mL) in the
presence or absence of BWMP (100 pug/mL), and stimulated for (D, E) 1, 2, 4, 8, 20, and 48 h
with various stimuli in the presence or absence of BWMP (100 pg/mL). A mouse CD3g
antibody (250 ng/mL) and mouse CD3e antibody were used as stimuli. The
immunosuppressant, tacrolimus (10 ng/mL) was used as a reference. (A) Cell proliferation
was determined by BrdU. The concentration of (B and E) IFN-y and (C and D) IL-2 were
determined by ELISA. Significant differences; (D, E) CD3¢ vs CD3e+BWMP, *p < 0.05, ***p
< 0.001.
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1-2-5 CD3 B T MMM EFE & IL-2, IFN-y EEAE~D BWMP Rl & &
AIVITDRE

Figure 1-8 T/r4 X 912, BWMP (X, ¥ 7 & CD3e HilA THITE S 7= T #ifLC
5% IL-2, IFN-y FEAE 2 ) U 7=, IFN-y 12 IS L T IR K v pEE S % 19,
T M OIEMALIZIZ, 2 2O 7 e ARnEELTEBY, X TCR 75 Ol
WXV L2 ZEAET HITRET S X TN EEASNTZIL-2 24— T F
A URNT I TAITRVMBE L, T TR TH D 20,

T, THIlEZ~ 7 R CD3e HUi THIFL L. KB 4RI £ 72 1% 24 W15 58
#%1Z BWMP THlIE9 2 Z & T, BWMP OiEMAL T MlIc x4 2 28 A2 ML
oo A A® DBA2 v~ 7 A D Mg >k CD3 5 T #ifd% . ~ U &2 CD3e it
(250 ng/mL) THIM L, ¥538 0 FFffl B & 5538 24 IKFfi] B 12 BWMP (100 pg/mL) %
WL~ 7 A CD3e HUiRfIIL A & 5 2% 48 By B O MRS AE & L3 @ IFN-y
FEA & IE L7z, Figure 1-9 T3 X 912, BWMP 1L, & OB B iI2 Nz 54
7o N LEENM, M FEEE. IFN-y EEAZISI L=, T & TR
(2. BEEE 24 R H I BWMP $Ili% U 72354, BWMP O T #2634 2 i i 1y 5l
HE. IFN-y FEAEZIHI T 2V RIT A b5 T,

(A) ®)
30 20
= 25
=
= 15
2 20 )
= g
= En
.9 S
g 15 z 10
2 z
o 10 =
= 5
CE
0 0
saline saline
CD3e+BWMP CD3e+tBWMP
Timing of BWMP addition (h) Timing of BWMP addition (h)

Figure 1-9. Assessment of the minimum incubation period of BWMP for cell proliferation
and cytokine production by splenic CD3+ T-cells from DBA/2 mice.

(A) Cell proliferation was determined by BrdU. (B) The concentration of IFN-y was
determined by ELISA. Significant differences, ***p < 0.001.
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1-2-6 CD3 BB THIfE D IL-2 RIEKIC & 2 MFEHE5E & IFN-y BEAE~D BWMP ®
-2

THILOREFE X, TCRZ /L7 NF-kB DIFMEEBE L TWA Z RN mb5NnT
W52 BWMP X IL-2 EEAZMEITH 2 &b, IL-2 RINCET 5 T Hij
DOAMIREEFE & IFN-y FEAIZ %5 BWMP D REEIZ S\ TR LT,

4 A @ DBAI2 ~ v A D MEAMIE Sk CD3 Bt T Miliz ., ~ 7 & CD3e LIk
(250 ng/mL) & BWMP (100 pg/mL) TIRIFFIZHITL L, & HITH A 2 ~ o & IL-2 (0,
1. 10, 100 ng/mL)Z #HN L. 48 WERIES 8 1% O MINHETRAE . IFN-y PE/E 2 JE L
7z, Figure 1-10 T/r$ K 912, IL-2 /#7E F Tlk, MARIEFERE. IFN-y EAIT X
% BWMP Ol &h FixyH &k L,

(A) (B)
20 100 -
% wE HEE 80 | ko
=15 -
= s 60
g &
=10 E
= =~ *
2 z 40
= =
5L
= 20 -
O
0 T 0 T T
0 1 10 100 0 1 10 100
CD3e+BWMP CD3e+BWMP
Dose of IL-2 (ng/mL) Dose of IL-2 (ng/mL)

Figure 1-10. Effects of BWMP on cell proliferation and IFN-y production by splenic
CD3+ T-cells from DBA/2 mice in the presence or absence of IL-2 (0, 1, 10, 100 ng/mL).
(A) Cell proliferation was determined by BrdU. (B) The concentration of IFN-y was
determined by ELISA. Significant differences from rm-IL-2 (0 ng/mL), *p < 0.05, ***p <
0.001.
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F-E ER

FEREMERMIZE POREDOTZOICLAIN TS, KETIL, BEHE. B
W IR EDB T INT o~ T oM £ HE A B S O LPS X° CpG DNA
mE. BMICEEND BRGETEMELME (PAMPS)IZE B L, T MlifatgsE ~D 5
BIZOWTHRF L7z, &5, BaFicid, 5o PAMPs B 0fF3 2 Al HetE b
HHZENH, MEERIZOWTHGEEBEOR SN ORE LT,

B /R LT Y . PAMPs FIIC E O YA NI A VEANRLILZ,
BWMP X R IRE 72 & TNZ PAMPs FIFIZ X % IFN-y BEA 2 W 3730 & 1 L 72,
MmOV A NI A PEAEASNDEBIZOVWTHLRET LIRS, TNH~OREETIT L
IMEBDONIRh-To, Flo, ZORE, BROUESEEROREBE L)L & D
B IC O W THFTT 572912, GM-CSF Z 532 IR L T IFN-y FEA %
L7225, BWMPIZ X2 RICTITHEL 52 o T,

BWMP (X4 &, YV JED S. veitchii kD& +ZHETH 5, S. veitchii
. BARTEHBESE LRI, REEELE LTEHEIADIHEIN TV D, AR
FERIZ I\ T S, veitchii SR ®IZIX, BUES. L7 LV —M, PURIEM:.
PrigEss. Pk, ERIEER . MER TR, @ipE., S5 MEO L ER &
Dt b DEEHEFEO - DICH Rtk 2 R EMIEIERRD b TG & F72,
S. veitchii 7> &, orientin X° vitexin 72 E O Hi L E . phytoncide <° vitamin K,
chlorophyll 72 EOHUEMEWE ., tricin 72 EOHLU 4 VAER R B INTWD
)X BT, B L L TR, wTEEME hemicellulose. lignin (213 HUE S IEEN
arabinoxylan (21X 5B G EA RN R S hTnws 7,

B ARG R, YRR O FIHSE B VT, R B Rk D PAMPs 2345 )%
YR D PRRs & i Ll 2 O OIE ALY A ARy NU—T %
H#T 5, DC. Mo 72 & D APC 1%, WIRKOPFUR 2585 L CEEFEH 2 RET
%, APC 2> GAIRIRIAE AAERIC L0 FUREA TR IC R S 4, Bk L. JEMEAL
T2 LT Thl £/ Th2 ~pfb3 %, EEICHNKT S TLR U > F<° CLR
UHY RIZEY APC B0 > 7 F 0% 4 LT, Thl fifaiE IFN-y FEAE % | Th2
FREIE 1L-4 PEZE A RHET 2 788D, BWMP I3 IFN-y 4= % H00 2 A % A L 7=
ZEMMH.DC E ThiMifgoM coMBMMEERDO e R CEEL 5 2 T\
HAREMERE Z LB,

F72. BWMP X, PRRs #4r L7 A NI A VEADR I BT RFIPESEMAT
ICEASND IFN-y EALHH Lz, N0 b, BEE., BN, wHE,
T 75 & D PAMPs OAEHIZ, SR E R O TIREIZ K ATV D AIREMENH 5
59)

PRl AR X, U > RER, Mo, DCZENRIE L7z invitro 5% 2 CThH D, L7I=N
> T BWMP |Z X % IFN-y EAE OB 72 80H] A B = X 2%, Mifb L7z fifuz T
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DT P LETHDH, 22T, BHENS DC é‘» MbFEE L, BWMP D2 % fh
LAY A M AA CPEAOIBIIRITRD ST, o L ARERIZEN
L7z, WiZ, MlgAmia2y o CD3 Btk T Mild % #ifk L. CD3e UMz L 5
A b IA VFEEIZKIET BWMP O RIZOWTERKRF Lz & 2 A IFN-y FEAE 7
BN IL-4 EAZMEIL7Z, S5, THMEOBEEMBE SOV THIT LzE 2
%. BWMP (%, #PIESGERE 72 & ONC IL-2 EEAGIHI L7, £7-. BWMP 1357
ENHNCTMT 21T NBEERDRZ R LIZZ E D, EEERTO T MARICE
Bh 2 L2 EAZIE L TS Z ENRBEINTZ, — 0, SMRED IL-2
N+ D56, THIIT IL-2 2506 L, BEFE, IFN-y 24 LT, A
HiX. BWMP (%, IL-2 ZBIERDOERESS. NF-xB (2 X % Aurora B, Survivin D¢
#LE G1/S F = v 7 KA > b® mammalian target of rapamycin (NMTOR) D RE 72 &
OTAHROAREZIMGEI LW b, 3% A 227 ER/RT mTOR FLEAE
H L3RR DEBICHESS b D TH D 2 EARB SN 2,

BWMP |2 L% T MO HEFEEE. IFN-y FEAE DMK R Z T BT 70121
B DOANAME IL-2 2B L LTz, IL-2 OEZMIE, IL-2 ZB1K o (CD25)D %
Hicky ERHIT D256, BWMP (2L V., CD25 OFRIANME T L7Z7=DIZ,
EEEE D IL-2 NMEETH - 1= & HEH S5 8289,

IL-2 FEAED T mE R X, TCRIZE-TIREESND, TDHK%, THMIEAD IL-2
DO ¥R B HI 4 [K 1 T & % NF-xB. Nuclear factor of activated T-cells (NFAT). Activator
protein 1 (AP-1)IZ 3 7 F i &5 212D, Tacrolimus 1%, NFAT 2303 5 =
ETIL-2 FEAZMAEI L, FERELTT MO IFN-y EAZME T 5, £,
tacrolimus D34, DC 26D TNF-a FEAELIHIT 5 2 & nmbnTng ¥, —
5. BWMP (%, DC 76D TNF-a EAZIEI L 72h>7-2 & 26, tacrolimus
CIFREROIEETIL2EEZIMFIL TSI bDEE X BN D,

ARETIX, B4 72 PAMPs Z W TH A N A VEA K — U & LG 5
Z LT, x D PAMPs DR ST 2T o712, FOREF. 1) DBA2 w7 X &
C57BI/6 ~ 7 A TIZ PAMPs Z &% A "I A VPEAENZ - NE LI KR
2) DBA/2 = 7 A% dectin-1, dectin-2 U # > NIZ L 5 HIPE OIS MEDFFICH < |
3) TNF-a., IFN-y, GM-CSF. IL-6 FE/EIZ PAMPs Z L ITFEA/NHZ — I8 ER Y |
4) BWMP X IFN-y EAE Z K B2 L, 5) BWMP Ol 2h i385 # b >k o
DC TR LNV, SO MSITNTE, £< O PAMPs 1, ZBIKTH
% PPRs 73 DC X° Mg &\ o7z APCIlIZHEL L TRV | THRE~OEHIX., M
WMAHBEEREZ N LEZbORETHLI LD EEDbR S, —F. BWMP L IFN-y £
EEGFIETDEWVIFEERL, ZOFERI T MRICHT 2 E#ENRIEHTH
HZEEHBMMNE L, BWMP 3HHZHECTH V| *%if@*%%i&iﬁ“m:%&% L
TWDD, RPN ARE, EERBEBIIELS 23 LEh TR
VY, BWMP DR &7 T rﬁlﬂﬂ’ﬂ}ﬁ%' TERE R & A 5 R0 1R JE A Jﬁﬁﬁﬁ“ét&bczli\ X

25



B\ REA 22 B 28 4B C 8 5 (Figure 1-11),
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Figure 1-11. Effect of PAMPs on modulation of immune function.
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BB RKRBBROBARAEESRIEHEICE 2MEROBEEH L NK MO REE
M B9 5 RREY

FEamI s L7e 28 < ONK i latgae i3 HIR T EBBEICHET 2B 12 bh
TW5, NK MFMEEE 2 I+ 25 2 L AT L, B NIET 2808, F-138
FRANIZHE RS 5 2 LN TE DA etEn’N & 5, NK fifiL, immunoglobulin (19)G
DFCHEyEFEATD FeZREREZRILTERY, Wiﬁf’i@ﬁWéMKw
Jilz ADCC 2 Z 97217 T7 < . APC & OB RIF A/EA 2/ L= Kl
THEFEMNED LRI 5, BREEEECYE (PAMPS) X, JEGLEIZ R %55%
FERDOEICB W TCEETHLHENY TR, BRTICbEA SN TEY.,
ZNHITEFELE L COEFHRGEREON LI > TWDRIREERH 5,
L7223 5 T, NK FlfE%HE & B RIS b E OEH O BEEZBRT5 2 &
. NKHIJHIEEEZBEET 29 2BV TERZLL LD L EDbN D,

H R K Dectin-1 1%, EE Y33 5 A KREBEMEIC L > TEET
b HIEN D T 32888 APC IZHHL L, Thi7 2/t L= A E L O FHE L
EIZHBEE LTS 0 UG RTHLBIAI R o~ T d, BEEM
R BE D EBE2RRERL K > Td 5 0%, B1,3/1,6 7V U ITERNVE RS AR L. MR
BEZREIC L TR Y BEEEREICB W T, TNF-a 72 EORIEMEME OREL ., ik
DIEPER &, Bix RAEWIEEZ RS % —F T3, HE, BRETAERLS
B E L THEHNLNATND

ZHEIX. %ﬁ%@#%%m LIZ WEEZLNTWSLZEZ 0D, NKHH
> ADCC HERE~DREBE L /Db LtEZ N TE, LA, HUEHOE
SEFMATHZ LT, RERIEEYE E L TEES~SISHEINTER, B 7L
T ANTOWNTHHREPERNS D & —AICEFE S TE D, AfFLIEE B
kgL BB OMIET NS, LB IAD RN EET D2 2R L %),
Fo. BL,3 I CEBHEOPURMIL, FEEEICEY L2 BE ORERIC L o T
k452 LxMENELTEEY F7 a~vrF 2 ThHoH CAWS (T, =7

28535 2 & T KD B ITHEEL U 7o i 8 9k 4oL figk oD it bR B JUR S 4350 12 35 8
5 100100 KD x, ShDBRRICRIET S HOREERTH Y, 1961 F, G E
EIZ L0 Sz 10219 g7 CAWS & W 7=BFZe 2 5, (45 4% o i
M~ 7 ALY E7pY | CBA/j TIXEREDIMAE &K%, DBA/2 TIXHEE 7o Estk
DGR ZFHT S 0, CAWS 13, ASHERE TH Y ~ v F U EAIE, T8
Zal,6 v F o, MEIEal2 & al3 vy Fr ORI TS ),

WMHECTIIEIC, BRRICHFEET DA R EESERENO BTV o~
YhUERSBEL TS, £, EERN R EREBWEE I, BBk B S
NP EEIZEENTWD, BEMBICIE B 7D RS2 RIENHEELL T
%@\@H$®B7wﬁ/#ﬁ@kﬁ@ BH ORERBICEELEX D L
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WEEIN TS,

BOETIE, BEERED BTN TR o v T KT 2RO R E 5
INCTHZEEAE LT, BFRPUED I & REKIGE e L2 '), £
=, FRR O RICERAEIND B INI L DEBLZAS/HCTLIZEHZANE L
T, fEtO B 7V OF ML CAWS (L 2 OJHE & O BIEMEIZ D WD TR L
TR f), SHIT, WL NKHIOBEE & OB EMEZAfEICT 22 L2 HW
& LT MR IR 2 VN 72 in vitro BEASR 722 & TNZ . CAWS IV &€ 7 /L & v
7= in vivo RFAfi R &2 H WV THRET L 72 (BB 8,

28



B_E EROW

SZEBRAT R : RPMI 1640 medium (3. Invitrogen fL % A\ 7=, Gentamycin sulfate, 1gG
from human serum. IgM from human serum, Aanti-human IgG (Fc Specific)-
peroxidase (POX) conjugate, Anti-human IgM (u-chain specific)-POX conjugate.
Anti-human IgA (a-chain specific)-POX conjugate, laminarin from Laminaria digitata,
BSA. PKH-26 /%, Sigma-Aldrich t:% H\ 7=, FBS (&, Gibco |Life Technologies
% v 7z, TMB microwell peroxidase substrate system (£, KPL Inc.Z H\ 7=,
Rm GM-CSF %, BioLegend f1: & Fi\ 7=, LPS (TLR 4) from Escherichia coli 0111:B4
T, 7=/ — A HIHEIC IO LT b O Wiz, AR E K (4B A EK)
%, KBRS 4% U 72, Polyoxyethylene (20) Sorbitan Monolaurate (tween
20)1%., Fnybidisk T3NS % v 7=, Kenketu glovenin-1 for i.v. injections (1VIg)
%, B ARSGEERR A4 %4 H v 7=, Human Reference Serum (%, Bethyl Laboratories
1% A 7=, Laminarin from Eisenia bicyclis (%, 8 5Lk TS %2 Huiz,
TO-PRO-3 (TP3)i%. Molecular Probes % V7=, Fungitec G-test MKII %, H /K
PR A S A V72, AC buffer 1Z. NH4CI (8.29 g) % Tris-HCI buffer (pH 7.5)
IZPAfE LT 1000 mL & L7 ¢ /L& —JhE L7, YAC-1 (RCB1165)/%. RIKEN Cell
Bank ®H D% H W\ 7=, FEM@L FBS. C-limiting medium, PBS, 0.1 M sodium
carbonate buffer (pH 9.5). ACK-lysing buffer |X, % —& & R IZFREE L 7=,

Soluble dectin-1-Fc DERL : AI¥EME: dectin-1 1Z & h D5 7 a7 U 2 (1gGl)D Fc
B84y & dectin-1 O RESHFRIEZ BIR(CRD) DB A & o 37 & (sdectin-1) & L Ci% 3

L AH 24 2 Y dectin-1 Z ARk U 7o AL #2 2 KD cDNA Z 293T il fal [ K 2214 72

WL 2 Fec % X F - & /37 ' (sdectin-1) /X . Hitrap Protein A = 7 A (GE
Healthcare and Biotechnology) % Ji V> TH238 L3 2 & [EIY L 7= 199,

Candida solubilized beta-glucan (CSBG) D {ERL : Mifig #2448 L 7= C. albicans (NBRC
1385) 1A (2 g) % 4°C £ FC 1 H., NaClO iR Tt S, MNRA Y % 5% L
L. R 5y 2 B U7, Holg L7zl 7r 2 MeoSO, IRk L, B AL PR |
EOSBEL T, A bESY A=Y ) — LT b THOWGRELEZ, 2k,
CSBG (Candida Hi3k B-1,3-D-Z /L 5 ) & L 7= 106-108)

Aspergillus solubilized beta-glucan (ASBG) D ERL : Aspergillus kD7 & k iz
BEE R (2 9)% . 4°C &£ T T 1 H, NaCIO B CRM b S ¥ 7=, B TH, X
JSIREW A OO BEL . RSB A BN L7, REEYEES A2 8M DRFED
MR L, 120°C, 20 /3 CA— F 7 L— 7B L, " bl oy 2 Bl L 7=,

IhEBREZY ) — LT b ALV L, Zhvhk . ASBG (Aspergillus
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% B1,3-D-Z7 /v )& LTz 109)

Agaricus braziliensis glucan by repeated extraction with hot water (AgHWE-1),
cold NaOH (AgCA-1)DYERK : W./&H: K Agaricus braziliensis (A. braziliensis) % .
121°C OFEIKC 2 K HhH L, #iHI# % 4 {5500 EtOH THLEE L 15 & 7= 2 05
% AQHWE-1 & L7-, #RiEIX., & OICEUKT Il L7z, BUKLEE#% ok
# % . 10% D NaOH & 5% D JRFE T, 4°C, 1 AW 7 v 4 VAL L, it %
Fn, %HT. EtOH thB: L. 56N 7- LW 4y 2 AgCA-1 & L7 19,

SCG DERR : FF— =& M,
CAWS DERR : & — =S,
BWMP OERR : & — =W,

EBREY : A SLC kX0 1ENE DBAI2 ~ 7 A [N C57BLI6N ~ 7 A %
FHu 7=,

BMEER . CE-2 IZH A U7 RS, AINI3G 134 Y = o ¥ )VEEREEE S 4L
T,

ERBWOER : E 7' n baid, HEERKRFERBIMEE S DOKR
(P15-42) % 157, FBEREILE —ESM, KEBRTIE, ke LTCE2 721X
AIN93G % 5- % 7=,

MERET N~ ZADIER : 4 BEOBENED DBA2 ~ 7 A% CE-2 721X
AIN93G D filkl ¢ 1 E (k% . HEIEIC PBS £ 72 1% PBS IZ¥fi# L 7= CAWS (250
ng/VC)% 5 A MG Lz, &5 Lz~v Rk, 5% 1BH,. 3AH,. 7H
H., 14 HH, 28 HHRIZH: L, fRE, O, MK, g BEoE&EZ20E, /)
WG, Kok S Z[E L, PlgiE, LTORBEOHIETHE L, Ok, 1T
g, BhE. . KIBIE, B LB L,

AFER . LR FRERIC, 4 BBOMEYED DBAI2 ~ 7 A% CE-2 7213 AIN93G
OfAEC 1 HERENEE ., BEFEIC PBS & 7213 PBS IC¥&f#E L 7= CAWS (1 mg/lt)% 5
H#EwR G Lz, T0%, ECTHETEBELE, 2RI, v 77 0=<
A v —iEEHWi,

~ U R BB OFER . ~ 7 2T CO I L v L IR E i H L7z, Mg Z2 RPMI
1640 medium FHTAT > L A A w3 = TR L. 1200 rpmx5 min 4°C T 04y B
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L7z, =0 % ., AR IR O R M ER % Hil i 55 #8 RF 13 ACK-lysing buffer, NK #fifa
5 EE M 1% AC buffer TIAIL L. RPMI 1640 medium T 2 [AI1VE#4 L7, BAMRES
T CHEAR R A FE L, AR B A2 B %% L. Gentamycin sulfate (50 ug/mL) & FE#{b
FBS % 10% % ¢ RPMI 1640 medium F 2/ L, £l £ TOKMm FITRAF L 72,
JEL R A B i, 96 well SR 7 L — R &M L, 37°C - 5% CO, BREi F CH:& L 7=,

A YAC-1 OFFEL: ~ 7 2 NK il Fr B AR T & % YAC-1 % 4
L7z, YAC-1 (. Gentamycin sulfate (50 pg/mL) & 3E@ 1k FBS % 10% & ¢ RPMI
1640 medium 1T 37°C - 5% CO, B2 . FFHEMNIREE THEZE Lo, fRAYHIAR I,
PKH-26 CTHuta L 70, Ytttk OFERIME 2 RPMI 1640 medium T 2 [\l L 72,

~ U R EfgM R NK ML OTEERIE - Gyt U7 AR AL & IRIHE e 4 412
96 wellU £ 7 L — k-~ 200 puL AiL. 37°C - 5% CO, B5: F T 24 B 3% L 7=,
L A ) & A A oD e SR (E:T) 1. 100:1, 50:1. 25:1 TfT7 -7z, SEHIMEIE TP3
TYtt LTz, RO BRIEZ MO A2 #E L- b O THRE Lz, HIEIL,
in vitro (< BD FACS Accuri C6. in vivo /% BD FACS Canto (BD Biosciences 1) C{T
72, PKH-26 &k DIERIAIE 2 FL2 & 721X phyco-erythrin THiHi L7-, TP3 %
X - A FL4 % 7= 1% allophycocyanin (2 L 0 #H L7z, PKH-26 12k <
A Ek 2 3000 EHIE L, £ 2 bEMEOE & EZE D H LT, fTIE,
FlowJo (Tree Star Inc.) & v 7= 119,

MEFH B IAhy, a~rFraEort - 96well Nunc 7' L— hZ 0.1 M
sodium carbonate buffer ICVEfE L 7= B 7V, o~ F (25 pg/mL)Z R L,
4°C T—WrEA L L7z, BT % . 0.05% Tween 20 % & A 72 PBS (PBST) T
YevE L .0.1% D BSA % & A72 PBST (BPBST) T 37°C+-60 0l 7 1 v 7 LTz,
7na X%, PBST TUEH L. BPBST ICIEfE L7 RAH E FfLiE, b M
HEH R 1gG F721% IgM Z RN L. 37°C « 60 /i L7z, KS# . PBST T
L .BPBST |[ZI&f# L 7= POX ikl & F 1gG. IgM £ 721 IgA Uik Z ¥shn L. 37°C
30 WG Lz, Kitnt%. PBST Ty L, TMB TRt It7-, FEETMAEIT IN
DY UEETIEIE L. 450/630 nm O WG EE A I E L7,

VA FUAVORIE - MR LIEhoY A A CIREIX, ELISA ¥ v b &
FWCHIE L7z, TNF-a. IFN-y # £ 1% BioLegend t=> & & &l L CHIE L 7=,

AEERE AMEICB T 2B ERTIT. FICEEROH 55 2R E Student’s

t-tests (IZ K> TIiTo 72, EFERIIn V77 7 REICEK » TIT o 72, p<0.05 D D
x THEZHV ) LHIELL,
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B—H PAMPs IZxt 3 2HAEEAICEET 2R
2-1-1 HRBEFWACERZ2FT32EFEEICH T2 7ECET 2B

PRI, BARNICEALTELEHES Y 4 VA R LM ZstR e L TR
WU AT 2, PURPIEESIRIZ, Mo DC R EDABRELE A T 5 BN AR
W, ART LI L CHREMYMRATEELT S L L BITWIREEERT 5, F
72. NKHiE TiX, Fc =A%/ L TADCC #7-7, ZNHDZ b,
PURIT, YR B W TR L B L EERERH 2 o TnD,
ZZT. BE. BERE, BE, MMHBEKD B I, o v T ISR
KOFEEIZHOWTHIEL7-, CSBG., CAWS, SCG, BWMP % ELISA L — |k
ICEEE L, & MIGEFPROEAREE BET L7z, BBk L7 CSBG, CAWS,
SCG, BWMP (Z, @RiffiE»oESnzEEMH7a7 ) Thd IVIg, & b
MiEHKOERAICHK SN TWD IgG, IgM LA S8, 196G, IgM D #EA HE
ZME L7, Figure 2-1 1279 & 912, CSBG. CAWS, SCG, BWMP /X IVIg,
IgG. IgM & & L7, F£7z. IVIg OFEXE R izt L& 2 A, BWMP
DIl e bAE o 72, 196G b IVIg EFEL L72FER & 720 . BWMP @ J) i 8 i
HAK Do 72,

EDITAVEALT 0T 5729, CSBG, CAWS, BWMP % ELISA 7
L— MCEAMIE L, ROAFEE MMVETOHA L #EE SE, 196G, IgM. IgA (2%t
I 5 R R PUR & T M & Lelgk U 7=, Figure 2-2 T/ 9 & 5 12, CSBG, CAWS,
BWMP (254 2 HifAIZ, 1gG. IgM. IgA D W\ FHbE A Tz, LLEDZ & hn
5. IVIg. 1gG. IgM. IgA X B Z v h v a~ v 5D ARGIEIFEMALZBEIC
T DRRPIRE G ERHL N E o7,
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(A) . (B) <
139 ——CAWS 133
’é‘ '.'CSBG 4 3.0 E - SCG 4 3.0
= =
3 3
= 2
< =
0.01 0.1 1 10 100
IVIg (ug/mL) IVIg (ug/mL)
(C) - (D) -
- 35 14 35
= —t— CAWS 1 30 = 1 30
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Reactivity of IVIg, IgG and IgM from human serum to CSBG, CAWS, SCG and BWMP-coated plates

Figure 2-1. Comparison of the class-specific antibody titer of CSBG, CAWS, SCG and
BWMP assessed by class specific anti-immunoglobulin.

Each ELISA plate was coated with CSBG, CAWS, SCG or BWMP, respectively. Various
concentrations of (A, B) 1VIg, (C) IgG or (D) IgM from human serum were added to each well,
pre-coated with CSBG, CAWS, SCG or BWMP, and the titer of antibody binding was detected
with anti-human (A-C) 1gG or (D) IgM-POX.
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Reactivity of human reference serum to CSBG, CAWS and BWMP-coated plates

Figure 2-2. Comparison of the class-specific antibody titer of CSBG, CAWS and BWMP
assessed by class specific anti-immunoglobulin.

Each ELISA plate was coated with CSBG, CAWS or BWMP, respectively. Various
concentrations of (A-F) human reference serum were added to each well, pre-coated with
CSBG, CAWS or BWMP, and the titer of antibody binding was detected with anti-human (A,
B) 1gG, (C, D) IgM, or (E, F) IgA-POX.
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Reactivity of IVIg to CSBG, ASBG, CAWS and BWMP-coated plates

Figure 2-3. Assessment of the specificity of immunoreactivity by the addition of soluble
B-glucans or a-mannan.

Each ELISA plate was coated with (A) CSBG, (C) ASBG, (E) CAWS or (B, D, F) BWMP,
respectively. IVIg was added to each well in the presence of various concentrations of soluble
antigens. Plate bound immunoglobulin was detected with anti-human IgG-POX.

36



(A)

20 [ —e=CAWS —-#=SCG
= —0—BWMP

215 ____4
(=] - - -
Z,, Pop=—F——
<10
wy
<
&
=

0.5
OO I T . T . 1

0 50 100 150

Soluble sample (ug/mL)
Class of antibody: [VIg

(©)

C

1.0 25
—4—CAWS =4=5CG

—4—CAWS ==5CG

=08 €20 —0—BWMP
e =B WMP =i -
o = S
g 0.6 Q 1.5 -
o] <
L04 21.0
= Y
=02 =05
00 I T T 1 00 I T T 1
0 50 100 150 0 50 100 150
Soluble sample (ug/mL) Soluble sample (ug/mL)
Class of antibody: IgG Class of antibody: IgM

Reactivity of TVIg, IgG and IgM to CAWS-coated plates

Figure 2-4. Assessment of the specificity of immunoreactivity by the addition of soluble
B-glucans or a-mannan.

Each ELISA plate was coated with (A-C) CAWS. (A) IVIg, (B) IgG or (C) IgM was added to
each well in the presence of various concentrations of soluble antigens. Plate bound
immunoglobulin was detected with anti-human (A, B) 1gG or (C) IgM-POX.
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Figure 2-5. Assessment of the specificity of immunoreactivity by the addition of soluble

B-glucans.

Each ELISA plate was coated with (A, D, G) CSBG, (B, E, H) ASBG or (C, F, 1)
Laminarin-Sigma, respectively. (A-C) 1VIg, (D-F) IgG from human serum and (G-1) human
reference serum were added to each well in the presence of various concentrations of soluble
antigens or BWMP, and detected with anti-human 1gG-POX.
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Figure 2-6. Assessment of the specificity of immunoreactivity by the addition of soluble
B-glucans.

Each ELISA plate was coated with (A, D, G) AgHWE-1, (B, E, H) AgCA-1 or (C, F, I)
Laminarin-TCI, respectively. (A-C) IVIg, (D-F) IgG from human serum and (G-I) human
reference serum were added to each well in the presence of various concentrations of soluble
antigens or BWMP, and detected with anti-human 1gG-POX.
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Figure 2-7. Assessment of the specificity of immunoreactivity by the addition of soluble
B-glucans.

Each ELISA plate was coated with (A, D) CSBG, (B, E) ASBG and (C, F) Laminarin-Sigma,
respectively. (A-C) IgM from human serum and (D-F) human reference serum were added to
each well in the presence or absence of various concentrations of soluble antigen or BWMP,
and detected with anti-human IgM-POX.
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Figure 2-8. Assessment of the specificity of immunoreactivity by the addition of soluble
B-glucans.

Each ELISA plate was coated with (A, D) AgHWE-1, (B, E) AgCA-1 or (C, F) Laminarin-TClI,
respectively. (A-C) IgM from human serum and (D-F) human reference serum were added to
each well in the presence or absence of various concentrations of soluble antigen or BWMP,
and detected with anti-human IgM-POX.
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Figure 2-9. Assessment of the specificity of immunoreactivity by the addition of soluble

B-glucans.

Each ELISA plate was coated with (A) ASBG, (B) CSBG, and (C and D) BWMP, respectively.
Soluble dectin-1-Fc was added to each well in the presence of various concentrations of
soluble B-glucans, BWMP, or zymolyase processing BWMP, and detected with anti-1gG-POX.
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Figure 2-10. NK cytotoxicity in splenocytes from DBA/2 mice.

Cells were incubated for 24 h with SCG (100 ug/mL), CAWS (100 pg/mL) or CAWS +
rmGM-CSF (5 ng/mL). (A) NK cytotoxicity was assayed by FACS Accuri C6 and determined
by FlowJo. (B) Significant differences from PBS, *p < 0.05, **p < 0.01, ***p < 0.001.
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Table 2-1. Ingredient composition of feed.

CE-2 AIN93G
= Moisture (%) 8.83 9.00
3
S Crude protein (%) 2513 17.90
B Crude fat (%) 492 7.00
é % Crude fiber (%) 442 3.00
_‘c:é g Crude ash (%) 6.86 2.50
5 NFE (%) 49.84 60.60
< Energy (Kcal) 344.20 377.00
Ca(g) 1.10 0.50
é P(g) 1.09 0.40
% Mg (2) 0.32 0.05
= K (2) 1.01 0.36
é Mn (mg) 11.61 1.00
= Fe (mg) 31.02 3.50
g Cu (mg) 0.80 0.60
égy Zn (mg) 5.76 3.00
Na (g) 0.35 0.10
Retinol (TU) 1515 400
Vitamin B1 (mg) 1.9 0.6
Vitamin B2 (mg) 14 0.6
. Vitamin B6 (mg) 1.3 0.7
% Vitamin B12 (ng) 6.4 2.5
E Total vitamin C (mg) 25 N.D.
£ Vitamin D3 (IU) 220 100
% Vitamin E (mg) 6.2 75
:? Pantothenic acid (mg) 3.6 1.6
§ Niacin (mg) 18.1 3
~ Folic acid (mg) 0.2 0.2
Choline (mg) 190 250
Biotin (ug) 441 20
Inositol (mg) 613 N.D.
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Figure 2-11. Biochemical examination in serum from DBA/2 mice feeding of CE-2 or

AIN93G.

***p < 0.001.

Significant differences, *p < 0.05, **p < 0.01,
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Figure 2-12. Scale for weight in body, heart, spleen or kidney from DBA/2 mice feeding of
CE-2 or AIN93G.

(A-D) i.p. PBS or (E-H) i.p. CAWS. Significant differences, *p < 0.05, **p < 0.01, ***p <
0.001.
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Figure 2-13. Scale for weight and length in liver, small intestine or colon from DBA/2
mice feeding of CE-2 or AIN93G.
(A-C) i.p. PBS or (D-F) i.p. CAWS. Significant differences, *p < 0.05, **p < 0.01, ***p <

0.001.
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Figure 2-14. (A) Survival rate following i.p. PBS or CAWS-induced vasculitis from
DBA/2 mice feeding of CE-2 or AIN93G. Vasculitis induced by CAWS from dead mice
feeding of (B) CE-2 or (C) AIN93G.
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Figure 2-15. Vasculitis induced by CAWS from DBA/2 mice feeding of (A-E) CE-2 or
(F-J) AIN93G.
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Figure 2-16. Incidence of vasculitis induced by CAWS, severity score of coronary
arteritis feeding of CE-2 or AIN93G.
Severity score of each segment. Significant differences, ***p < 0.001.
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Figure 2-17. TNF-a production in splenocytes from DBA/2 mice feeding of CE-2 or

AIN93G.

Cells were incubated for 48 h with CAWS (100 pg/mL), CAWS + BWMP (100 pg/mL) and
CAWS + rmGM-CSF (5 ng/mL). (A-E) i.p. PBS or (F-J) i.p. CAWS. The concentrations of
TNF-a were determined by ELISA. Significant differences, *p < 0.05, **p < 0.01, ***p <

0.001.
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Figure 2-18. IFN-y production in splenocytes from DBA/2 mice feeding of CE-2 or
AIN93G.

Cells were incubated for 48 h with CAWS (100 pg/mL), CAWS + BWMP (100 pg/mL) and
CAWS + rmGM-CSF (5 ng/mL). (A-E) i.p. PBS or (F-J) i.p. CAWS. The concentrations of
IFN-y were determined by ELISA. Significant differences, *p < 0.05, **p < 0.01, ***p <
0.001.
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Figure 2-19. NK cytotoxicity in splenocytes from DBA/2 mice feeding of CE-2 or AIN93G.
Cells were incubated for 24 h. (A-E) i.p. PBS or (F-J) i.p. CAWS. NK cytotoxicity was
assayed by BD FACS Canto and determined by FlowJo. Significant differences, *p < 0.05, **p
<0.01, ***p < 0.001.
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Figure 2-20. Effect of PAMPs on augmentation of NK cytotoxicity through cytokines of
APC and ADCC.
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Figure 2-21. Modulation of inflammation and NK cytotoxicity by p-glucan in feed.
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Figure 3-1. Modulation of immune function of T-cells and NK cells by PAMPs.
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