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Ala: Alanine

ANOVA: Analysis of variance

BCG: Bacillus Calmette-Guerin

BMDM: Bone marrow-derived macrophages

CARD: Caspase recruitment domain

CAR-T: Chimeric antigen receptor-T

CD: Cluster of differentiation

CpG: Cytosine-guanine

CSF: Colony-stimulating factor

CTLA-4: Cytotoxic T lymphocyte antigen-4

DPBS: Dulbecco’s phosphate-buffered saline

DRESS: Drug reaction with eosinophilia and systemic symptoms
ELISA: Enzyme-linked immunosorbent assay

FBS: Fetal bovine serum

GAPDH: Glyceraldehyde-3-phosphate dehydrogenase
GlcNAc: N-acetylglucosamine

Glu: Glutamic acid

GM-CSF: Granulocyte-macrophage colony-stimulating factor
ICANS: Immune effector cell-associated neurotoxicity syndrome
iE-DAP: y-D-glutamyl-meso-diaminopimelic acid

IFN: Interferon

IgG: Immunoglobulin G

IL: Interleukin

irAE: Immune-related adverse event

LC-MS/MS: Liquid chromatography-tandem mass spectrometry
LPS: Lipopolysaccharide

LRR: Leucine-rich repeat

MAPK: Mitogen-activated protein kinase

M-CSF: Macrophage colony-stimulating factor

MDP: Muramy]l dipeptide

MurNAc: N-acetylmuramic acid

MurNGlyc: N-glycolylmuramic acid

NF-kB: Nuclear factor-kappa B
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NK: Natural killer

NKT: Natural killer T

NLR: NOD-like receptor

NOD: Nucleotide-binding oligomerization domain
PAMPs: Pathogen-associated molecular patterns
PCR: Polymerase chain reaction

PD-1: Programmed cell death protein 1

PD-L1: Programmed death ligand 1

PG: Peptidoglycan

PMR: Polymyalgia rheumatica

PPIA: Cyclophilin A

PRP: Pattern recognition receptor

PVDF: Polyvinylidene fluoride

RIP2: Receptor interacting protein 2

S.E.: Standard error

SEAP: Secreted embryonic alkaline phosphatase
siRNA: short interference RNA

Syk: Spleen tyrosine kinase

TBST: Tris buffered saline with Tween 20

TGF: Transforming growth factor

Thl: T helper-1

TLR: Toll-like receptor

TNF: Tumor necrosis factor
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DIATRIR TIZR W, AABIRORE, SRS X OMEFPRIE O = RIEED AT 4, AR
PRI TAIBI 72 i B E A &N TE 2D, LoxL7eA B, 2011 4, Steinman @ (R
& OBSRIERIZBIT DEBNOFRE O ) —~JVERS « [BEREHZE T, DAGREERIE~DE
EREESTET, IHIT, WEF v 7 RA 2 b EFHTND DN AREICI T 2B 725 7
0D BRAGPEFEIL, DARRIEDO—2L LTRDOLNDITE ST,

ERIZBCO T MEN D OKEE AT 5729012, T MmO programmed cell death protein
1 (PD-1) ¥ X 0" cytotoxic T lymphocyte antigen-4 (CTLA-4) Z /1 L. $FURSERME 5O T Miais
AL 7 T i LT % 2 (Figure la), = ORI ET = v 7 KA > b LT, @
(T T MfAOERIZRTEMAEIC LD B ORBERBORIESEZ T LT\ D, —J7, AR 5 A
Ml CHIEEEL CH Y, PD-1 ®U H > RO PD-L1 ZMEREICHEE LS AMIE, T Mo
i) = A i U CRE a0 E A G TS (Figure 1b), D F U | KRN ERTO D M
JADHERZ T 2T D—2 Lo TWD, IEF = v 7 WA MEEFIL, 2 AMIaO 5L
BEREE 2 fiRBR R BI%E &AL, 2014 4EICHT PD-1 RO =R L~ 73 bl &0 & EE v iz,
FHtRO_LT ) X~v7 IV~ H PD-L1 HLlRkOT 2V V<7 TTV Y AvT |
TR T P CTLAA HUEDA BV AT BRI L A U A TP HEL QDB AT L Tl %
%L T2 (Table 1),

Antigen-
presenting cell

Tumour cell

Anti-CTLA-4 Anti-PD-L1

CD80 or antibody antibody_\
= Anti-PD-1—;
A—CTLA-4 antibody

PD-1

---------

—

Yeneeenes i
I

TTeell
activation

[ TT cell apoptosis

€ mmmmmmmm—————

(Nat Rev Dis Primers. 2020 May 7,6(1):38. £ Y 51 /)
Figure 1 8 F = v 7 RA > FHEZEDOIERA A 1 =X 4



D OHUREIED D AIBFIC B D FliiEm < | BRE TIEAT —PEORIUCE > TT 7
—ANTA L ELTOMANBR SN TN D, FHTHIC I T, Sl ke O 58 FLs 2018 40
S VRS AR Lo TS, ZOX D RBFFHINTORKEIILY, REF =y I RA v
FRRFFZ AN To S AREEREIL, FIRIE, BUBRER I OMEFHRIED ZKEE L IS0 A
BREO—>2 Lo TWVD D, ZHIZHEE . chimeric antigen receptor (CAR) -T ZHu.lr& L7~ 7
FIERIEDNRRICB W THHERIREZ R L, SOIBATURE X —7 > N & LTINS A R
PETANRIRE Wx EFHESX VT 1 OEFELBARPES . S ARERIEITE LT T D

3-5)
o

Table 1 RFRIZBIFDHEF = v 7 RA v FHER L ZDHEG (2023 45 A HFE)

S DR —fe, s |
=R~ BRI, IR, BRI,

XU oMl BB, HE. MM R R,
MSI-High ZH 9 558 - B, i, JREA
B PRI LB
Y A=R S avd P RAN, JE N MaiE, AR XU R
$L PD-1 Hifk . R LR, MSI-High 283 2 ERE. B
ey, SHAAE . RIEHE . MSI-High B3 5 #Eh5 -
B RE . PD-L1 B &V E 2 BIREMEDO
HER2 [2VEOFRE., =K, TMB-High #H 79 %
BEIHE . 15 S

vIFV~T B SEIR

Fal v /BRI RE . ANARR T, R AR . EE

7T AwT e KBRS . /AR iR . IRAARE . PD-L1 A
L PD-L1 Hifk _ o

DRIVE B RAREEME DD HER2 (&M L

T AV ViRaE, B AR, RIS B RO

A LT HEMERENE, B, MSI-High 269 2460 -
H CTLA-4 HifK ECHE . FE/ NIRRT . AN R B, A

MR L= EAN VTN R R

MSI: ~A 7 a¥%7J 4 FARZEM., TMB: Tumor mutational burden
&I SCEN LA
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Combination Therapies

(Front Chem. 2020 Nov 10; 8: 598100. £ 0 5| —H#BikZ)
Figure 2 BIEDRAIBEDA A —

L LR 6 ANBUTENADOIRIBITIE, RIEBEL TWRYY, 2 AL O ERIR IS A
eI T, ENOPEHEDOEWOA K L THIREZ R, ETORAUICEREZRT LI 7R
TREZRIREIETIR R W Z ERH LN > TE 8D, flzIX, T = v 7R A > MNEEENE
T DDIFEAT ) —<EBEDK 30% & S5, CAR-T FRiLIL B MRATEREDE X LTI
2H0D 0 FEIER AT 2 B RTMBNIIEF I DI N T EDVRSA TN D T, 23 A SR
BT T 2 AIGPED 172 D ER DO —D1Z, JEGHLEE N O S M O F7E R K OMEFEHLRE O JOER
ERZEIT B TWD 9 EEOMUNMEERIZ K TIdZe <, EMRAER L TRIENEE SN
TWAIEEIL hot tumor & REEN D WO ZD—F5 T, N b, HORIEDL R 57
WD 7T coldtumor & XABIE AL D 19, iET = v 7 AR A 2 NHEILLR & O A EIRE
I%. hottumor (Zx L CEZNZ/RTHDD, coldtumor (ZIXH0 7R ERI RN ERG0-> T
X TV, cold tumor % hot tumor |ZZ %X 5 Z & N ASIERIEIZBIT D828 & 72> T
% 1416)

T T = v 7 RA 2 FAEFEEB LY CAR-T ENEZ LS 9 —DOREED, BIEHAT
bD, BIEF v 7 RA L MAEIRIL, EOEHAMF2>S immune-related adverse event (irAE) %
FlEREZFTZENMOENTND ', irAE 14H 5 W D fidigs THAENRSENTIY (Figure 3). Ff
WCH GRS, IFREE, EEER ENEHEICRAET D, AT, AR, BUE 1 BRI 2
COBEBRAER ORI T 22 0385 81, Hi PD-1 HifkLHT CTLA-4 FUROPFH TIL, HHE
B 7R PUEMEIEEE R 2 " — 7 T U AFNBIRICEB W T TEIE E72IXESRICERT, o
JHECIRIEZZE T RE | L&D Grade 3 UL ED irAE OFAENKFOBHE TRELE I LT
% 819 CAR-T #IETIX, MR EMEORIIEM A immune effector cell-associated neurotoxicity
syndrome (ICANS) & L CREiE T\ 5 20, CAR-T #IEIZHE TS ICANS OHEEITENE DT
< BBEMIARERICEDS Z L bl S TN D 202,



OCULAR

NEUROLOGIC

Posterior Reversible Encephalopathy
Neuropathy

Guillian-Barre Syndrome

Myelopathy

Autoimmune Encephalitis

Aseptic Meningitis

Myasthenia gravis

Transverse Myelitis

Non-specific symptoms: headache,
tremor, lethargy, memory disturbance,
seizure

e e e e e e e

Uveitis
Conjunctivitis
Scleritis, episcleritis
Optic neuritis

RESPIRATORY

Blepharitis

« Cough/dyspnea Retinitis
« Laryngitis Peripheral ulcerative keratitis
+ Pneumonitis Vogt-Koyanogi-Harada
+ Bronchitis
* [Pleuritis, ) CARDIOVASCULAR
+ Sarcoid-like granulomatosis

« Myocarditis

+ Pericarditis

« Pericardial effusion

« Arrhythmia

+ Hypertension

+ Congestive heart failure

RENAL

Granulomatous lesions
Thrombotic microangiopathy

ENDOCRINE
« Hyper or hypothyroidism
+ Tubulointerstitial nephritis . Hizophysiﬁgo Y
+ Acute renal f_z-J]Iure « Adrenal insufficiency
+ Lupus nephritis « Diabetes

GASTROINTERSTINAL

« Diarrhea
HEMATOLOGIC + Gastritis
+ Autoimmune hemolytic anemia . :l:eoilligs
+ Red cell aplasia + Pancreatitis
+ Thombocytopenia - Hepatitis
« Leukopenia/Neutropenia
« Acquired hemophilia
+ Myelodysplasia RHEUMATOLOGIC
« Arthralgias/Myalgias
DERMATOLOGIC « Inflammatory Polyarthritis
. " * PMR-like
% aiz’;/;{i:m's « Psoriatic Arthritis
. Psoriasis ® Ollgoafthrms
« Vitiigo e Vgsculms
o + Sicca Syndrome
+ Bullous pemphigoid SAR
« Steven-Johnson syndrome + Sarcoidosis -
- DRESS syndrome » Inflamm_atory myossl_ls
« Resorptive bone lesions and
fractures

(J Rheumatol. 2020 Feb;47(2):166-175. X v 3| )
Figure 3 & F = v 7 RA v MNEEBRIZL 225D irAE
irAE: immune-related adverse event, PMR: U 7~ FMEZ5H @ iE. DRESS syndrome: 34 HOEE
{73iE



Table 2 D3 ASEFERIEIC & 5 E/RBIEA
KA ERBIER  RAESE SCHR
4 Grade : 82.1%
Grade 3 LAl : 16.3%
4 Grade : 86.2~93%
Grade3 Ll :24~27.3%

=R <7 irAE

N Engl J Med. 2015; 373: 23-34.
A Y A~<T irAE

N Engl J Med. 2015, 372: 2006-17.

=Kn<7 + AE 4= Grade : 91~99.5%
_ir
A AL~ Grade3 VL | :51~55.0%
4 Grade : 10~70% Lancet Oncol. 2019; 20: 31-42.

CD19 CAR-T  ICANS

Grade 3 LAl : 10~35% N EnglJ Med. 2019; 380: 45-56.

irAE: immune-related adverse event, ICANS: immune effector cell-associated neurotoxicity syndrome

DX T, BAREIIE TIXIRREAISEBE OFIER L OB X 2 BIERNCRRED & 1 |
ZNHDOWFEDZDIT, %< DA au DA MINAGBIERE & MOIEIRE L OO RREICIER
ERHZES L LTWD T3, BARIERRE L ARTFEIRIE D D VIR BERLE & OB OB AR
ERER L OOHIE, SWHEEH RS TE L b00, RWEAOERMEIZE Y @E D 2 &0
BaIhd, 207, ZRMEICEE LT-0FRRIEORRENEFE Lo TW\D, TOBRMHEITR
D HILD ARG BEF ORI RIE L TR DEARTF 2R D hOoBZeREmNZ & Th D,
ZD X RIBREICE Y, BEEROOH AZ — L DEINZ N LT, £ TONRABE OB 4 8k
T BIEIC—HEETE D EHIfFS LD,

Z-100 IIREZEFIL B BRoBUKIME TH Y | ZOERDITT T8/ v rB I~ o
VEDZPEETH D M, AT T o —"0piiE4 T, 2o =—RIJ-IKF (CSF) BELVIL-3 D
ML Z A U, BAHRERIEIC X 2 B BRI E~DOIBRE L L CTHWLRTWD, BIfE, BAIR
I L LTHETTHY . BMERICIWD THRIFIGEIEN 2 LI UERER R 2 F4H 5 2 &
WEINTWD 32, BlzIX, AT —~OMEEBET VA#H LR T, Z-100 O &k
FFHI RSB ENRD N TWD D, ZOEF/MZEBWT Z2-100 25 L=~ 7 2D Mg+
CD4'T ML, HEE~T720ZNS5 L0 IL-2 BIO IFN-y OEARNELL, o IL4 B
LV IL-10 DEATEN DR o TWo, KERET L~ IFNwy FURDOEEIL, Z-100 DO
BIZE B AT 7 —~ OB MEER 2K T &8, PlE+ CD4'T Mifas 5o IL-2 3 XY IFN-
vy PEAERIMER 2853 S 5721 T < IL-4 BEOIL-10 OpEAK FTERA b5 St 7, 1E5
HE Tl IL-2 B IFN-y 1 ZDADOHEROIHNHE, £D—F T IL4 BELO IL-10 1283 A
DEMLZRESED LB LN TND B, ZO7h, 2-100 OIRIIER T A MO A U BREEE
PSS ER AR SN D 2 DICAFRDRBIC B L SR AEATHY . 2O T IFNy [ XEE R
FEHSTND ZEDNRBENT, Z-100 1$A T /) —~ DR PGSR LT, B E
RERTZERREEINTND 2, 27 ) —~vOETBEET VEIYTO Z-100 OIEMZHEIT,
CD4" flEKIB~ T ATHARTDHZELREINTWD, ZNUHOHEND, Z-100 OFTIEEZhEIC
%L T CD4" fifaz Hl & Lo Sl K OFN O NEET DA N A I X B aER
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EIEROBESRNEZ DD, KT IL-10 (X, DADORET = v 7 KA v MRER~DORIENEICE
52 emmeasin Ty P IL-10 OPEAMTIZIRZ R Z-100 133 ASSERIED NG %
UGETE DAL H D, S BT, — M7 # B k57 1E Toll-like receptor (TLR), NOD-like receptor
(NLR) & %W M C-typelectin Z KA IGMEL L, TEEN~OHURE R ORIM S L OZ OIEME
fEZFHE LT, T = v 7 BRA v MEERORISEZWET 5 RN RShTng 3032, =
NOEMET DL, Z-100 b FERICHIEEZI R AR T2 2 L lIfFE N5,

L AT, AT EH STV D FEEZR B ARBF] D 05 Ao ~DERIRIGEIZ DWW TIX, Bacillus
Calmette-Guerin (BCG) DI DREREDS At T DBEENIEANBIERN H D, L LRN 6, ZOIRK
EIZRER ORAEENE < K 90% DEE THEFLROBENRE INTND P, —F, Z-100
ISR OBIERNICEEIR % iy & HERR T2 B CEUKIH L TS TR Y, BRICBW T
EWEEERHER STV D, HMERBAEIRESE & L COREGRRHZIIA EFROFAERIT 4.7%
THY W, FEENPAIBFRE L LTO P RBR T, FHRIBERE TH% OMRRIEF TR T
DRIERFEBERIL 8.6% T, WINHBMARLDIZEE -T2, DFED, Z-100 (IBEFO R
EARISHNCRTT DIBRICEEERH D | D OREMENE <, BRx RIGRIEE OMAEGHOEIC b X
ST L EREEE AL TND

L7723 C, Z-100 DR ASEEFRIERFRE L L CO RN R X O OEABF2H LT 5
72 ARFFEAEE ST, 1 BT, Z-100 OV o TSI T A ER AR T D & &
HIT, ML~V TORBIZONWTHRE Lz, 5§ 2 ECTIE, TOERBFMIro-oIlz, Z-
100 12X 2% A b I A UFHEER OMERE LT DIEERS DRBEEITo 72, S HIZH 3 BT,
INETRHETH 72 2-100 DIEH AT OV TZRFRICE S Z Y T TR LT,

PG: X7 F K7 U A MDP: A7 I/LI~XT7F K NOD2: nucleotide-binding oligomerization domain 2, KD: knockdown,
NF-«B: nuclear factor-kappa B

%=1 =

%

Figure 4 ARBR CTOMFT ORI



E1E Z-100 OV o -YTHEEB IR

1.1 #F

WAMERIE, FITMmATIE, U o TR KON ORI 2 L CHETT3 5 369, AT
TIE. DAMIRITE < OMEITRA L, MikZE I L Tolfgs~BE L CIEBRATERT 5, Y
VoMTHERRRE CIE. BAMIRITY CNEIZRA L, U IR AT D, RS T
X, BAMIIIIECIEREIZR AL, 2 O EEICHE L tholgss BB R 2 KT 5, Zof
TY VYRR IR 2 OB ACB T 2T LB S, RN BABEDOTHRAR &
OB BN, LU b U - TR 2 I3 21655, SRR Cld 0 72 1a0%
R EFFD L-UUTIEE - TR 394,

DS /KRR D GIBRIF IS KRR 2. ZDOEBICH D) A E b UIBRT 2 [V 2 EiZhiE )
PS5, U EHEEIIW ONOBRAT, U MTHIEBORKE., TO T (B2 W IEim
) ZEHBE LT b, Ao MMERRD SN THDEDIEXFHONABEIZRGNTE
0. FOREMEIZONTHREBEDFRT-NTND 28, U U SEEliEIX Y o/, BYYER X O
e - M OBREEZFHET LIV AT 65D L St FRICRR Y R EiOZIFIZ OV TL, 80% D
BETY U RBENRFEAEL TN D W10, U Lo ATHIEB Ol 2 B & LT, 20X 5 4R
JLE DRI BB R 2 FF OIS AKI D 2 W T Y v NEAEARI R R G S b0, =
S ORBIEITIRIERE COMBER L 2 Sk~ OB TICRIEN H 5720, BE~DOR-
BUIIRE WO TEHZRN Y9 20720, WL O0OLFERIEAITIZ Y R Y — A_X— A DiERE
VAT LR EEFIRHLTCEYE Y L oSHRRICREGE S HMETOR TS Y, o X i,
BIRE L CORNMER L OLREMEOEW Y VTR ORI H o ICHYL S TR B3, Fil
TRRIEOBE DGR RO LTV D,

BT T MICBWTC, EFENT T a—FIZ L5 U o THIEB A~ O A IERRE SN TR Y,
b b TO U Lo YTHIEBIRE~OIS AR SN TN D 52597100 13X, ZhvE TIOK FTREmIER
BLOMEEBET V~OREDPBEF SN TEBY  ZDA =L E LT IFNsy X IL-10 HFDH A
NA A VREAREERAREIN TS 320, L LN, Z-100 OV 2 TRk 5 %)
RBLUCDST Miffd, 7F =7 /1F% 77— (NK) fildd 50 EFF 27 /0% 7 — T(NKT) Al
DR R 2 A3 2 ML~ DB GAZ OV TIIH I S TH RN,

ARFETIE, DAMIEO Y - THEEBEET L E LT, EERFECIAL b T\ 5 Bl6 £
T ) —=ETT ) E W, KRR CTHEM L7z B16-BL6 KRiZ~ 7 A0 RIS Z LT, U
AT HRIERE 2 4 C 5 300, REFT /L2 VT, Z-100 73 B16 A7/ —~<Hfad VU 37
R IE T IR RSN 2, 2DV L E TORBEMIIC KIETHIRICOVTHRF Lz, &
I, SR, MRS EZFRT DRI T A L B ZFEET S 19, 2100 07T 4
A L B PEAICKIETZRIZONTS, U HiCHER LT, BRTORERMFRIEL. £< DHA.
late stage TR E4L5 Z &0 D, OIS & OFH S DB RV, BURR R B Sl o
FERL U REREERD S5 D, 2O—FH T, T, BERRESE S EIE b A (Rt S 5



ELWEINTND O, 22T, Z-100 Z RS 0T 2 2 L OFWRMEIC >V THETL
77,



1.2 ERFE
1.2.1 FEARERERE L U89

B16-BL6 A 7 / —~MilafRiZHIE KLY AF L. RPMI 1640 (Thermo Fisher Scientific) (&
10% (viv) © v eI ITE (FBS. Hyclone Laboratories), 100 U/mL ®O-<X=3U >3 L 100 pg/mL
DARLT b=y (WT I Meiji Seika 7 7 /V~) ZIRM L 7ZE#&iE S T, 37°C. 5%
CO2/95% air TH#E L7z,

HEME CSTBLI6 ~ D AIZY ¥ 7 V= FRT MU — - Uy XU biEA L., specific pathogen-free
DEHL T, 23+£3°C O={f, 55+20% O, MBTFAT 7 KpCRUT, F% 7 RpCiEaT, e
I% CRF-1 (AU = ZVBERE) | BoKIKEKRZ BREIRE L, B THE LEOBMmEEES
DHA RTA W -> THEFE LTz, ok, AFETOERTOEIMERIL, €Y 7HEITEOEY
P Z B S OHEA « KBRICFE M I T,

1.2.2 Z-100

B 7HELETRES N Z-100 %, AFEHERIC TAR U CRFEZBRICHEM L, 5K
I% 0.002, 0.02, 02 BLV 2mg/mL IZHRL, 1| [B/H, AREREBHMLZ FICEE L, RO~
U AT EER A RIS Lc, v U A~ORGAREIT Smlkg & L7z, 2B, KiwXIZ
BIF5 Z-100 O EL X OREIL, Wt Z-100 FOREE & TRIN TN D,

123 BEFET NV

B16-BL6 A7 / —~<ffila% (1.5 x 107 cells/mL) D2 T Dulbecco’s phosphate-buffered saline
(DPBS, Thermo Fisher Scientific) H 2 <&, 27G {FEREHZ LTV Y (NI hY) %
W, 8 iR C57BL/6 ~ 7 ADAEHER TIZ 20 uL EA L7z (3 x 10° cells/mouse), N>
5 21 HERICAHRMY o Hiz Rl L, FEEMEE (SCW-60L, 71— k2 ot%) ZfVWTT 74 >~
KT CEBOFELIME L7, FIEESEOY A XLy v 7 xR A7 — (Peacock) TRDIE X % H
ETHZ LT, Pl L,

124 HRAEFERT v &A1

AIRLAEAFE1T Cell Counting Kit-8 (FMZALFAFIERT) 2 FHWTRMI L7z, B16-BL6 A 7/ —<#ll
el (7.5 x 10 cells/well ) %z 96 7 = /LR 7 L— MR L, 24 FREEEE (37°C. 5% C02/95% air)
L7, AFAEK. Z-100 (BfKIEE 100 pg/mL) HDWIEY AT T F 2 (REEE 1 ug/mL, &
LT ANV LTI ZH T = VZEIN LTz, BN G 48 K§f##%. Cell Counting Kit-8 4 10 pL
TOU VRN LTz, 3 B2, ~1 27 v~ L — kY —4%— (Sunris Remote, TECAN Austria
GmbH) % HWT, HIERE : 450 nm, SRR : 600 nm OROLEEZIE LTz, BB E I 5t
L C triplicate THIEZITV, TOEEENST T 7 OWHEDOFEHEZK T 1 7—F & L,
6 [MIFEBRZMVIKLT 1 B 6 T—XEREF LT,



125 7Zu—%A b A M —

BitE» D 21 AROGRBEY A izl €0 4 Lyae7—n LT 1 Br7ne Lk
(AT AKREVFA P — (IWAKID) ZFANT, FETF A X UHISREIR 2 158 U7z, #iLz a0t
TN ENTEEKE ) 7 a—F PR TYE L, MACSQuant Analyzer (Milteni Biotec) % VN THEHT
U7z, YelZIZLL T Ok %24 L7, CD4-FITC (Milteni Biotec), anti-CD8a PE-Cy7 (Thermo Fisher
Scientific), CD49b-PE (Milteni Biotec), APC/Cy7-conjugated, anti-mouse TCRp chain (BioLegend), CD4
Bt TCRP BatEO#ieZ CD4' T #ilflid, CD8 i TCRP MitEdfiidz CD8'T #ifid, CD49b ¥
PE TCRP FEMEDOMINEZ NK MifEE LY CD49b Bk TCRB Btk dfifd %A NKT fllfig & A7a L
Teo BT NITHOE 20,000 7T OWPEEITY, FEMIRLIE propidium iodide TYufh L THE
HrmBERA Uiz, fiiadiit U v~ fid 7= 0 ofiiadii s L TR L, SO ELEZ Y
> Ei T ORISR U TR Lz,

1.2.6 Enzyme-Linked Immunosorbent Assay (ELISA)

BELUARBRY U8 T 3 B — LT 1 Yo7 e LERICEMLTI M- &
LT, A4 8— DT TP A A B #EEIL ELISA Kit for Granzyme B (CLOUD-CLONE) %
AWTHIE LTz, 74— D77 %A A B REZRHEZ, TiioXUzTY VD77
> A 2 B (pg/Lymph node) ZHH L7,

U B D77 YA L B (pg/lymph node)
=V TNNDT T WA L B RE (pgml) x 74— FEE (03mL)/ UL REiDT—
3)

1.2.7 R RS

HEFERE FOHN A~ A 10mm 727 VLT ¢ )V Z —ZRE LIZi X BBHERE (Softex)
I CHAHRIBI 21T o 72, ~ U A BARBMEOIRRE T T 4 L Z—IZ Adv, R AEBAL 72T DR &
D X I RSO Z 7 TR S Z & Tk L7, BURBIIESEBAE NG 4.7 B3O 11 H
gicEnETh 5Gy BE L7, EESED 21 BR, Vv I XAF =V TROEIEZRET D
Z LT, BUBIEB O A X AR Lz,

1.2.8 HREHAET

Z-100 HIMEE 53 L OWGHROFAIC X 5 U VR ERR ISt 3 D M RHAT IX A B AR & =
DOLOFEL DORIT Fisher O ELEERERME 2 B ENEFHRE L TIT 2 72,

ARAEAF R T v B AT DWW T, I Bartlett fiE 21T > THBMEEZ MR LT, T OREE,
WTNHESHE 72> 72D T Dunnett D% EHLBHRE 21T > 72,

U U ASEH ORI KLV T oA A B BICOWTTAB R L Z-100 FECXEL
TF BREZT-2TZEZA, WTNHAREZHTHSTD T, Aspin-Welch @O ¢ FREZIT > 72,
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PR IR D R DJE ST OV TR FIE CTHEGT 2 FElii U 72, Fef AEBR AR HERE & Bt FR
T 2 HHBRIRS U7 APRRRIREEC LT F MELX T2 & 2AH, REQEE 25T T,
Aspin-Welch @ t RREZIT T2, ZOMENPER CThoToZ D, GRS U7 A BRI
T & BRI U724 & Z-100 #EIZxH L Bartlett #7E 24T > CHBMELZMERE LTz, Z OfG
B WITNLESBTH-7-72® Dunnett ODZEILEBAREZIT > 72,

MR FRIRE DA BARET TR Y 5% & LT,
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13 R
1.3.1 SEREERZMN L Z2-100 (255 Y v T ]

F9°. C57BL/6 ~ U ADL R I 3x10° il Bl16-BL6 #BfH L, BAEH 21 A&
FRrRBIOCERDESAZNET S Z & THIGY A XZ2aMh L=, ZOkE, Figure SA 12773 L9
\Z B16-BL6 #FAl L7 A RITFHE L ESREIN LTZ, Z OB TERBAER, 1 mg/kg Z-
100, 3 mg/kg Z-100 F LT 10 mg/kg Z-100 % 20 AR F&% 5L, 20 A AOARDE S ZHlE
L CHEEY A R& 5l L=, £ OfER, Figure 5B (27T X 9 ICWTNOREHZBWTH EDE S %
AHRREEE B bR o7,

A B
4 - *kk 4
e I ]
£ g 34 7
B 2
o T~
z 2E2 -
£ 2 =
2 £
. =
R &
= 0
0 Saline 1 3 10
Left Right Z-100 (mg/kg)

Figure 5 Effect of Z-100 and irradiation on hind paw thickness
(A) B16-BL6 cells (3 x 10°) were injected into the right hind footpad of C57BL/6 mice (n=11). The
thickness of the hind paw was measured 21 d after injection of B16-BL6 cells. Values are expressed as
mean+S.E. The thickness of the right hind paw was significantly different from that of the left hind paw (***
p<0.001, Aspin-Welch #-test). (B) B16-BL6 cells (3 x 10°) were injected into the right hind footpad of
C57BL/6 mice (n=12) and were given either physiological saline or Z-100 (1, 3, 10 mg/kg) subcutaneously
in the right inguinal region once daily for 20 d. The thickness of the hind paw was measured 20 d after

injection of B16-BL6 cells. Values are expressed as mean+S.E.
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Wiz, ko B16-BL6 DR FTRMHET LT, B INT- AT ) —<HlICkH % Z2-100
DI R 2 et L=, C57BL/6 ~ v AD 4 & T 3 x 10° {E#® B16-BL6 Z# Bl L .
BN D 21 BRZRICHRRY v Hi~O 4 FIRBEMEE T CHl%E3 25 2 & TilMii L 7= (Figure
6). £ DFER, Figure 7 127 T X 912 Z-100 ITHEKFITEER 2406 L, ABREEK, 0.1 mg/kg
Z-100, 1 mg/kgZ-100 3 LT 10 mgkg Z-100 DL TENENIEEZRIT 85.7%. 42.9%. 7.1%
LN 0% ot
A B C

Figure 6 Lymphatic metastasis of B16-BL6 cells in mice after injection of B16-BL6 cells into the
footpad
Photographs of overall view from the primary tumor to the inguinal lymph node (A), inguinal lymph node

with metastases (B), and a normal inguinal lymph node (C).
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Saline 0.1 1 10
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Figure 7 Z-100 Inhibited lymph node metastases in mice injected with B16-BL6 cells
B16-BL6 cells (3 x 10°) were injected into the right hind footpad of C57BL/6 mice (n=14) and were given
either physiological saline or Z-100 (0.1, 1, 10 mg/kg) subcutaneously in the right inguinal region once daily
for 21 d. Afterwards, the right inguinal lymph nodes were excised, and the presence of metastases was
assessed via stereomicroscopy under blinded conditions. Significant differences between saline and Z-100-

treated groups: * p<0.05, *** p<0.001 (Fisher’s exact test).
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S 52, Z-100 @ B16-BL6 (Zx}3 5 EH B 2 M2 B 2 ki3 D 7=, £5& D B16-BL6
\Z Z-100 2N L72KED B16-BL6 DAE(FHRZWIE L=, T OfEE. Z2-100 1% B16-BL6 DA
PRI L 72 o7 (92.7%), — 7. BERIRE L THWE A7 T F 03, 204EFEE 70.1%

£ TN EH 7 (Figure 8),

100 o L
S 80 - ST
2
= 60 o
S
> 40
i)
© 20 4

0

Saline Z-100 Cisplatin

Figure 8 Effect of Z-100 on the viability of cultured B16-BL6 cells
B16-BL6 cells (7.5 x 10? cells/100 pL/well) were seeded into 96-well culture plates and cultured for 24 h,
followed by the addition of physiological saline, Z-100 (final concentration 100 pug/mL) or cisplatin (final
concentration 1 pg/mL) to each well. After 48 h of incubation, the cells were reacted with Cell Counting Kit-
8 reagent for 3 h and absorbance was measured at 450 nm (reference wavelength 600 nm) using a microplate
reader. Values were obtained by subtracting the absorbance of the blank. Cell viability (%) was calculated by
dividing each absorbance of the treated group by the mean absorbance of the saline group. The data shown
represent the mean+S.E. of six experiments. Significant difference between saline and cisplatin-treated

groups: *** p<0.001 (Dunnett’s multiple comparison).
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1.3.2 Z-100 (2L 5 ) >/ @i o5 iR o8

Figure 8 T3 & 212, Z-100 T X D88 MHNXBERIE(ER 295 Z LW Rg Shi-, £
T 1301 HEFERRICHRRY BB L, 1 mgkg @ Z-100 AFHREMIIC S 2 2% 2D
WTRRFE Lz, ZOREER. Z2-100 BETITARRY 3o CD4" T, CD8" T. NK I XU NKT
Ml B EHEREEOZN O LD b, WTh b 5 I8 L7z (Figure 9).

A B C D
CD4* T cells CD8* T cells NK cells NKT cells
8 1 seskok 8 1 ok ok 6 1 6
skskk
[P} [} [} Q
E g g E
S 6 1 S 6 4 g sk 2
& = s 4 | 4
= = : 3
= 4 = 4 = =
S &) S i)
x % % 27 % 27
% 21 Z 21 = P
5 ) o) 5
O @] @] O
0 - 0 - 0 - 0 -
Saline Z-100 Saline Z-100 Saline Z-100 Saline Z-100

Figure 9 Z-100 increased the number of immune cells in the lymph nodes
C57BL/6 mice injected with B16-BL6 cells (3 x 10° cells) in the right hind footpad were given either
physiological saline (n=6) or Z-100 (1 mg/kg, n=7) subcutaneously in the right inguinal region once daily
for 21 d. Afterwards, the right inguinal lymph nodes were excised and cell suspensions were prepared using
four excised lymph nodes. Flow cytometry was used to analyze the presence of CD4'T (A), CD8'T (B), NK
(C), and NKT (D) cells. Values are expressed as mean+S.E. Significant difference between saline and Z-100-
treated group: *** p<0.001 (Aspin—Welch #-test).
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1.3.3 Z-100 2 X2 ) o EHHhD T T T A L B DOHEM

77 WA N B L, MRREEEM T MM (CDST T, NK gk L OV NKT s crEd s
o, IRIREOBRERIS KON AMIEDO T R F— AFEEE T EEL O, 22T, Z-100 DY
ST HIHIEICRIT 5 7T oA & B OS5 Z25R9 720, 1.3.1 HERERICARETY o~
NEIERIRL, 77 %A A B &% ELISA JETHIE L7, Figure 10 277 X 912, Z-100
(1 mgkg) #ED 7 7 A A B EIT, ABRERIEOZTNLIVE 9 FOREE -7,

— 300 -
3 *k ok
2
i 250 +
g
?0 200 +
RS
£ 150 -
1S
a
m 100 -
Q
g
g 50 +
¢ L
Saline Z-100

Figure 10 Z-100 increased the amount of granzyme B in the lymph nodes
B16-BL6 cells (3 x 10°) were injected into the right hind footpad of C57BL/6 mice (n=9) and were given
either physiological saline or Z-100 (1 mg/kg) subcutaneously in the right inguinal region once daily for 21 d.
Afterwards, the right inguinal lymph nodes were excised and tissue lysates were prepared using three excised
lymph nodes. ELISA was used to measure the amount of granzyme B in the lysates, and the total amount of
granzyme B per lymph node was calculated. Values are expressed as meantS.E. Significant difference

between saline and Z-100-treated group: *** p<0.001 (Aspin—Welch #-test).
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134 EAED Z-100 L BAHRBHRORICE BV > YTHEERR O]

B16-BL6 OV > /3 THEEEET VA& FV, Z-100 &SRO R 2R L-, 131 HE
[FEEIZ B16-BL6 OBAEEZITV, BN D 4, 7TBL O BRI~ U ADHK ISR R
L7z, Z-100 13 4 BED 21 BEHE T 1 [B/B, AR FIc&kE Lz, Bns 21 B
%Iz, ABEORE S ZWE Lith, ARRY o Fix BRI LB O A iR L,

FH%ERDOFE X% Figure 12A 12, ARV A E OB %L Figure 12B 1277, AREDES
[ZDWTIE, AR RIRNE IR TR b, — 0, AR R IR R &
Z-100+ HURRRBREE & O TIXIWT IO A& TH 2NN - 72 (Figure 12A), A B Y >/ i
DAL, 0.01 mg/kg Z-100 Ffds L OV BRI+ EUH R R IE CABLRIER O Z L & FIRRE O
EE720 ., Z2-100 + FEFRIBERETIX 0.01. 0.1 BLO 1 mgkg DWFHOMHETHIEBROMK
THAFRD B (Figure 12B), L7 -> T, [KHE®D 0.01 mgkg Z-100 O AL G- ClIHE=E 0]
RO LN DD, SRR 29 5 Z & T B16-BL6 B3 Il S DFER E e T2,

Radiation Z-100 administration

NN I S - ’
3 weeks
H Day4 Day7 Dayll H

Tumor
injection

Analysis of lymph
node metastasis

Figure 11 The experimental design of combination study of Z-100 and irradiation
B16-BL6 cells (3 x 10°) were injected into the right hind footpad of C57BL/6 mice (n=18). The right hind
paw of mice was irradiated 4, 7 and 11 d after injection. On the first day of irradiation, either physiological

saline or Z-100 (0.01, 0.1, 1 mg/kg) was subcutaneously administered in the right inguinal region once daily
for 17 d.
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Figure 12 Effect of Z-100 and irradiation on lymph node metastasis
(A) The thickness of the right hind paw was measured 21 d after injection of B16-BL6 cells. Values are
expressed as mean+S.E. The thickness of the irradiation saline group was significantly different from that of
the saline group (*** p<0.001, Aspin—Welch #-test) but no significant difference was observed between the
irradiation saline group and the group that received irradiation and Z-100 (Dunnett’s multiple comparison).
(B) The right inguinal lymph nodes were excised, and the presence of metastases was assessed via
stereomicroscopy under blinded conditions. Significant differences between saline and treated groups: *

p<0.05, ** p<0.01, *** p<0.001 (Fisher’s exact test).
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14 =E8

U 2 TR < OMEIT A TEIE S, BABEOTHRERRIZT D, TO—FT, U
VTR & I C X DA IRIRIEIRIIAFAE L7V, RETO, Z-100 #5135 MEE %3
% NG AN TN e A 7R & 7208 (Figure 5B), VU U/ EilC BT 0 filatids L OV 7 A A
B &AM S (Figure 9 3 LT Figure 10), Z41& T L CA T/ —<#ifld B16-BL6 DU /T
PEERES NI S D Z & &2oR Lz (Figure 7). ZAUE, Z-100 2300 fia &/ L CHUERE IR % 7
T, REMRA S EITFET 2 Y S RkIC W T, Z-100 A EEE IR R 2R L
ikt EZONT, SBIT, Z-100 1% invitro FEERSRIZEBWT B16-BL6 ~OD ELFE1 72 5%
MR R A2 R S 72 o722 £ D (Figure 8), Z-100 (2 &2 U 27 AT PESSRE o i) 1300 2% Bk 1
BT DI EDNRE ST, Z-100 (THUHHBRE L OOFHICB W T, I HITRW Y & TR O
FHWERZR LIz Z &6 (Figure 12), Z-100 13V > 7T ISR 28T IRRIE L 70 0 155 2
LRI NT,

AGRBRICBWTHEIIN L7- CD4™ T i, CD8™ T #Ml, NK i L O NKT M, =h 2
MHUESERICE S LT g 4535460 D4 T Mgk~ 7eth A b A VEARREAT D, ~
S — T Ml TdH 5, Z-100 1E 1 BID~/Ls3— T (Thl) MAAZHENSEL1EREZGT 52 LN
W STV 220, Thl Mfaix, B, BSAMRICEEZ 5 2 2/EMICZ CDS™ T fifluts &
Y NK Mz L L. 2SR B8 A~ORMIh R 2D 5 0, CD8 T flllui ik
DOFEEM Ml E LTHmHNTEY, k5L 72 5 5 OFURR R & LT AMIEEG &
OVEG M 2 B8 2 19, NK AR — K BAERIZ 28 AR FS & OVERSRAlfe 2 BUB 4~ 5 B SRk
ZH 9, B16-BL6 DU L7 ATHEREET /L Tlid, NK MU AR S 5 & 03 AR O 2 1
S % ¥, NKT Mifdix NK fifa~—0—Z2 %872 LRRHC, T MlaBSEkbAELTWD 2 L
RS E LTV 5, BARGIENZREMSIRZROMlE LTHamboh T8y, 20U T RTh
% a-galactosylceramide ZLiE (X B16-BL6 D U L {2 M3 2 39, Kl iz b os
TOMIEA Z-100 OFEEHEIZL VM L2720, ENENDOTFLEDEENETHLMNIZIT L Z LT
HSk e o 723, W OMIIE b ARGER CRIEE S AL I R B 59 5 AlREE D R S 47z,

77 WA A B IE CD8'T, NK LT NKT MATEA S, BWAMIBOT R N—v A%
W2 O ) L YTHEIRE O R W ORI EEAATIE, BT 5 EESALY b, IEEE
WO 7T oA A B BN S oo bl ST g ¥, x5z, IEEHERE O 7
T YA A B BN L WEEIL, DR WEE LV AFHEREN o722 L b T S
NTND S ftoT, AIFFRICBW TSN Z2-100 (2L D) v liTor/ I %4 L B &
DN (Figure 10), U U SHICBWTHRAMEO 7 R b — 2 %783 2% Z & T, B16-BL6 O
U o TR OMEICE S LTI E L2 6T,

AEE D JT RS BERALE CIERIE A~ D IEFHIEIH R 2 R LT b DD, U - TR
AT 5 2 LTk o T, Z-100 ORI B~ 0 K KR 00 RIS i~ oD BTl 28h 5 & fR
Ff L72IRAET, B16-BL6 DV LTl A4 Z2-100 HMEE L0 b3 < Ml L7 (Figure 12), 23
Ao~ DTGRRRET I, IR L 7o 23 VMR 2> & B SIVTE R S RIIER 2552 2 &3
PURD U SIVTH AR T D EGRE RN D 2 &R ERHE SN TEY . WL L OJf
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FINC & o THIFANZ D R &2 F8IH T 5 ATREME R 5 2 69, REIZBWTH 2D L ) 2B L 5
SR REAER & Z-100 OOFRANMERNR Y > RS IHER 2 RS- 252 o hi-,

ARFE T, Z-100 NG E 27 LT B16-BL6 OV L 7 ITHlBA2IHI+5 2 L 2R L
T2 &b, Z-100 13HHL Y o TR RIEDOBEM & e VG5 Z sz, £D U~
ST B HIENE, R~ O BIHRIBEIC L > THBEMIZHED DD 2 E HRTIENT
=7,
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F2E 72100 OXTF KTV B MBI D94 ML VIR

21 &S

1 ETIE Z-100 (&5 U o TR IHIERIC OV TRET L7z, Z-100 135 R 2 2ok
P2 2 L THRBE SN TWD 72, BER TSN TEY 2 b0 OIEERy (F
BhEksy) ([CB L ik, BRI STV, Z-100 H OFEM AR OIRZRIZIE, XV EEMIC Z2-100 @
AN =R LERATHLEN DD, H 1 HIZBWT, Z-100 (£ B16-BL6 (ZXF LT, HEH2R%
AR TIT72 <, 2OV /2 YTHIER AR Lo 2 006 SR EH 2 3853 2 rraetEns
RENTZ, MAT, Z-100 13V > _EHIZ BV CHREMIBOMMNAZFET 5 Z L bB LN LT,
Z-100 (TREZEBOKIIH CH D L 512, < ORIRBORG BV A b A VEAFEEZ N LT
PN 2 BN & & 2 SIS E 2 H LT g 7070, 22T, RETIE, Z-100 (T K 25
faDHA NI A CHEERNEHA NI TDHZ & L LT,

Z-100 (TR FHREAZ & o TREZMRIEIER 2 5849 5 72 JFITHFET D M Z-100
DOYERBFICF G T DR @, BEICEE L, RERIEERA O MR R A 5 2 L A alRes
Milee LT, v~/ 77 —YRE—Baicns 0, fET v~/ Ty —VRER RGO
CTHDZ LD P MEEEKIIHY O 2-100 b~27n 7 7 —VIERT 2 AREER S D, +
7 77— VIAERNICE BRI L, MfEORE - EEM, SEMaR OBRE, WEIRORE
BELORIERISOME 72 L, Z< OWRREZ A - EEORWilaTsd S ™, @k, v /n7y
—VOYTEZATIE, M1 (HTHTER L~ 27 07 7 —) BEO M2 (BRAYEHL~ 7 27 7 —
D) WIS, Ml w27 a7 57—, granulocyte-macrophage colony-stimulating factor (GM-
CSF). interferon (IFN) -y, tumor necrosis factor (TNF) -a. lipopolysaccharide (LPS) 33 & UV Dfthod
pathogen-associated molecular patterns (PAMPs) DfFAE T Cor{bihs v, HUlEEEH O IZ % 5
THEZEZLNTWD ™, —F, M2 7 177 —%, macrophage colony-stimulating factor (M-
CSF). interleukin (IL) -4, IL-10, IL-13, transforming growth factor (TGF)-B. glucocorticoid 5 & OV
EEAEROFET TR SN, PADERZBESELLELALNTND ™, Ml v/ 7
7 — I KD PUEEERITEREN 2 BEA (phagocytosis) (Z X DN AMIBOERIZINZ, BV A
WIER PR Z SRR R L C T MIICAAZBRSEL2ERB IOV A MU A VEAER R E
A U7 MR 22 S M OIE R 240 5 ™), FFiC, M1 w727 v 7 7 —1% Thl #iflaz &Mk
L7908 1 B0 1.4 HTHIA L7 XL 912, Thl #Mif2iE CD8' T Mifdis & U8 NK #lifa Z e k(9
%, Thl #fIZ, Z-100 (2L - THEMT 2 Z L@ S TRy 220 2-100 DIfFfIZ~ 7 v~
7 —Y 76 Thl flaz s L CEMA NS T R s, ThoafIET o~ m 7y
— M Z-100 OEFEMRTEEH O HFE R & 72> TV D ATEEMEN S 5,

Z T BEBEMINT Z2-100 O~ 7 v 77— ICRT D RERIEERIC OV TR Lz, &6
(20 EERIZ Z-100 &5 L7BRO B TORBICE T DILITEENZ 25, 2-100 255
L7~ U 2O R G T, M THERR S L2 a8 O BEIZ OV TG LTz,
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22 EBRGE
2.2.1 RE

Jar ) b~ A IFN-y IL PeproTech, &7 I /LX7'F K (MDP). y-D-glutamyl-meso-
diaminopimelic acid (iE-DAP) 3 X Q"X 7' F K27 U 71 > (PG) X InvivoGen 7> b A L 72,
Pam3CSK4 (% Novus Biologicals 7>%, LPS (X Sigma Aldrich 2>GHEA L7z,

2.2.2 Cell line

RAW264.7 #fiid (DS Pharma Biomedical) (% 37°C, 5% C02/95% air F CTH /Xy aglEA —7
JUEEH (DMEM, Life Technologies) (Z 10% (v/v) @ FBS (Hyclone Laboratories) 35 XY 1% DX
= U A ML T bAoA VIR (Life Technologies) % N L 7= 55381k 1 THE#%E L 72, RAW264.7
AL 7.5 x 10%cells/well T 96 © /L7 L — NMIRERE L 72, 24 FEEEERE, S BT = /VIC Z-
100, iE-DAP 33X " MDP % IFN-y 177E PR L OFEFIE FTHM L, 3. 6, 9, 12, 16, 20 &
O 24 BEfijEE#E L7, WS HIE &2 B L, 5538 BiET O TNF-a BEZHE Lz,

223 R

HEME CSTBLI6 ~ D AIZY ¥ 7 V= TFRT MU — - Uy XU 0biEA L, specific pathogen-free
DERBE T, 23+£3°C OFER, 55+20% O, MITFAT 7 FHIAUT R 7 BRCHIT, ST
CRF-1 (&Y = ZVEERE) | BOKITAKIEKRZ BHEIRE L, BY 7T o mHEEZE S0
A RTA N> TR LTz, ek, AFETORTOEWERIZ, €Y 7K L E0HW M
BEBROFRE - KBRICFEM S i,

224 v AEMENR~YI 277> — (BMDM)

8 MHfind> C57BL/6 ~ U AZSHMENIFIZ L VB L. BREMIa 4 5m L7z, BRI L 7= B fiH A
¥ RPMI 1640 (Thermo Fisher Scientific) (Z 10% (v/v) @ FBS, 200 U/mL ®O-<=3/U > 200 ug/mL
DAMLVT v~ (WTILh Meiji Seika 7 7 /L~) LV 20ng/mL O~ 7 A GM-CSF
(PeproTech) Z ¥Shl L7-552% (BMDM E3#8ik) 1T, 37°C. 5% C02/95% air TH#E L7-, F5ak
226 2 HEIZHHO 75% (viv) 2228l 4 HEIZATOREMEZRZH L=, 7 HHEIZ dish 128
B LM Z A7 L— S—TEE LT BMDM & L7z, SELHIREEREZ 27— a—T7
47 ENT 96 7 =/ 7 L — | (Becton Dickinson) (Z#5FE L (2 x 10° cells/100 uL/well), BMDM
EEZRWL T 30 7M. 37°C. 5% CO02/95% air TA ' F aX— kL7, 30 0#%E#% B &AL,
0.3ng/mL @ LPS Z/1% 7 BMDM ;8K % 4 U = /VIZTRIN U 7o 12 (2 & R 2 s L 7=,
Pam3CSK4 ZWSIAIL 4254 121% LPS /1% 72 BMDM B3k & Az, sk 7#. b
BaR L7,

2.2.5 t ~ CD14* #ija
b~ CDI14" #iflE Lonza BIEA LT, Fa—7HlcEiE SNt M CD14™ {ifa A fEm L,
RPMI 1640 (T 10% (v/v) @ FBS, 200 U/mL ®~<=3 U > 200 pg/mL DA KL 7 h~A 3,
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2mmol/L @ L-Z /b % I > (Thermo Fisher Scientific) 3 & (8 50ng/mL ® t  GM-CSF
(PeproTech) Z ¥shl L 785289 T, 37°C, 5% C02/95% air Trs#E L7 (1 x 10° cells/150 uL/well,

96 V)L L— R, gL 5 HEE 6 HBICE A AZITV, 7 HHIZ GM-CSF ZiinL
720 ERE CD14Y e RS L A RS 2 RN L, 5538 U7, AR & 24 BRI ISR 1
1E A& EI L7,

2.2.6 ELISA i2X 294 b A VHIE
Bl BIEOR T A M A VBEE. Wb R&D Systems 2> HiEA L7z ELISA v M & H
WTTHIE LTz,

2.2.7 BREMAIZBT D9 A b A v OBIBETHEBAE

8 MHfi> CSTBL/6 ~ U ADALRAERIZ Z-100 % 1mgkg. 1 B 1 A, 1 WHEKER TG L
7oo 1 W%, ~ 7 A Z8HER I L0 B U, G50 (BM) DRJE & BosHl (247l oF T
AL D AR U=, FEf§ W2 725 ReliaPrep™ RNA Tissue Miniprep System (Promega) %
FIWT, total RNA ZFRHIL7-, L L7 total RNA ¥ 7 VBB L RZTOEIL, £ T Lo
260nm 35 KO 280 nm DWW THEFR L 7=, VT, High Capacity RNA-to-cDNA Kit (Life
Technologies) % VY, total RNA % ¢DNA |[ZE#A L7z, A—H—Il Lo Tt r7 UV eL7r
VT kB R3-U U7 kB Fa s —E (GAPDH. ID: Mm9999915 gl) . IL-12p40 (ID:
Mm01288992_m1). TNF-o (ID: Mm00443258 m1) % IL-1 (ID: Mm00434228 ml) TaqMan 7 &2
— 7177 A4 ~—% > & (Life Technologies) % cDNA 2/l 2 7=% . Absolute qPCR ROX Mix (Thermo
Fisher Scientific) Z /1.2, ABI PRISM 7900HT Sequence Detection System (Applied Biosystems) %
VT polymerase chain reaction (PCR) %47-57-, 7 —# (% GAPDH B{& - ORBL& THiIE L, ABI
User Bulletin (29> TH#E Cr (A TR LT,

22.8 T=AUaERIOHET =4 U HE O

Z-100 Z R4 AiE2EE (Amicon ultra 3KDa, Merck Millipore) (ZHsII L, O 0BEL 7=, 7 4V
Z—D FORFE AN L, 20 mmol/L kU AMEFEFEMTR (pH 8.0) A AN X 7-# . HiTrap QFF 71 7 A
(GE healthcare) (2L, 72— A/ —%FET =AML Lz, ITmol/L ik FVU 7 A
20 mmol/L b VU AMEEEIEEIRZ A, pH8.0 & LIZIEH Ny 77 —% Z DN T AU, &
U=k %7 =4 iy & L7z, Amiconultra3KDa % VT, FE7 =AWk KO =4 > ]
GOVEH ANy 7 7 — 2K (REREE) ICEHR L7,

229 TIBBIOLAT I VEBRHHT

72 BED AL 200 pL DY 7L 100 uL @ 6 mol/L HiEE A Nz 110°C T 22 W
M. KGR 2 T o7, 7 /BB LA T I UEROSHTIRFIZIL 400 pL OB 27 /L2 200 b D
4 mol/L Mgl Mz 100°C T 6 W, MUKDMEAZAT o7z, FHEREDHRFICIT 20 uL DY 7
JUZ 100 uL @ 2mol/L N YU 7 vA el iz 100°C T 6 FEfE. MKDEZIT 572, Ky
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% DEY T NLDORFEIZOWNTE, 7 /BBIRLT I VBRIEEET X  Botrata T
ToTce 7/ BEBLOTHREIEEEA s v~ N 27T 7 4 —Z2 AW THIE LT,

PG 77 7 A2 RO, Z-100 &7 =4 4y % Amicon ultra 3KDa (Z¥RII L. .00 50 B
Lize 74 E—0D EOREEZEIL L, 5000U DA% Yy (SigmaAldrich) THLEE L7 (37°C
T 16 W), £ D%, 100°C T 5 43rMMNZEL L. Amiconultra 10KDa (Z¥RIIL CT7 2 — A /L—%[H]
L. LC-MS/MS Z#HWTHIE L7z, 7 = li5rid 100 %, Z-100 1% 20 f5R#E T CHIE 21T

ST,

2.2.10 AEFHEHT

ZE BBV T WIZ Bartlett MiE 21T > CEGBIMEEFME L., ZZE0BTH - -HEI2IT
Dunnett DZEEREE . FESHTH > 72GE I Steel ODZEILBREZIT o7,

2 HOMREIZBWTIIRIIZ F REZIT THEOBMEZFM L, EoBThHo7GEICIT
Student @ ¢ MEZ, FEDHTH>72HE121E Aspin-Welch @ t MEZEIT T,

PRI 22 B EHZ 36 W TR S W AT CHRMT 24T o 72,

MEHERIBE DA BEAKEZNTRL 5% & LT,

24



23 fER
2.3.1 Z-100 ® RAW264.7 MMICIIT 5 TNF-0 EATHE

Z-100 O~ a 77— ~OERZMRT D20, ~U A~ 7 17 57— Uik RAW264.7
HIfEIZ Z-100 ZHEEE SH, £ 16 FFH&ICER AL, £55% B O TNF-o §RE 2 HE
L7ce ZOFER, IFN-y OIEFE T TIE Z2-100 12X 5 TNF-o FEARIT 220 pg/mL Z-100 ALiE
Tt Saline ALEREDOK 1.3 {5 ThHo72, —J7. 1 ng/mL @ IFN-y {£7E F Tt 220 pg/mL Z-100 4L
ERETO TNF-o PEERIT Saline JLEREDZN DK 2.2 %, 3ng/mL @ IFN-y f£7E FCIIfI 3.7
. 10ng/mL @ IFN-y f#/E F CTl3f 4.8 fi5 & 72> 7= (Figure 13),

Addition of test

substance
Cell seeding
overnight
| ELISA of culture
medium

DSaline
500 4 BZ-100 30 pg/mL
~ B@7Z-100 100 pg/mL
2 400 - =
£ @7-100 220 pg/mL
en
S 300 -
? e sk 3k
[E sk
£ 200 - o
100 1 u
0
IFN-y IFN-y IFN-y IFN-y
0 ng/mL 1 ng/mL 3 ng/mL 10 ng/mL

Figure 13 TNF-o production from RAW264.7 following Z-100 stimulation
(A) Schematic of experimental design. RAW264.7 cells treated with Z-100 (30, 100 and 220 pg/mL) and
varying concentrations of IFN-y (1-10 ng/mL). Supernatants were collected 16 h later, and TNF-a levels were
determined by ELISA. (B) TNF-a production from RAW264.7 cells. Data are expressed as mean+S.E. (n=6-
9, pooled from 3 experiments), and significant differences are shown. * p <0.05, ** p <0.01, and *** p <0.001
(Dunnett’s multiple comparison) vs. saline in each IFN-y concentration group. Results are representative of

three independent experiments.

25



2.3.2 Z-100 ® BMDM HURICEIT B4 b A VEARE

Wiz~ 7 2B AZ GM-CSF f#{E F T~ 2 1 7 7 — JHAIC5biAiE L (BMDM), Z-
100 THEFE L7-FFD YA NI A VEEAZ R L7 (Figure 14), Z-100 % 10, 30 3 X TN 100 pg/mL
DOJEFET BMDM (2 RBE S, 24 BRf#% OE#E LET O IL-12p40 HEEZRIE L1z, T OREE,
Z-100 JREERAFAIC IL-12p40 PEAREILX LR L7 (Figure 15A), Figure 15B 1%, v~ 7277 —T®
PR & L C— M &5 Pam3CSK4 BRFE/N D 24 BERIL O IL-12p40 PEEZRT, Z-
100 & [AREIC, IL-12p40 PEAENFHEE SN, Z-100 BREND 12, 16, 20 BL O 24 FEE#% OE:
#EET O IL-12p40 BEZMELIZE Z A, T D 16 FEH LT IL-12p40 OFEAENHE SN
7 (Figure 15C), v 7 0 7 7 — VN L EA SN HREB YA A D TNF-a BLT IL-1 (T
DWW, Z-100 BRFED 24 FFfEE D53 BE CHIE L7z, TNF-o PEAERIL Z-100 IREEIC L - T
T 5 Z & ide o= DO (Figure 15D), IL-1p [XBEE 72 PE A B OB KN BIZ X7z (Figure
15E),

Bone

marrow @
cells BMDM
Chrm=1Cl
—— E
+GM-CSF :

. ELISA of
Stimulation [culture medium

incubation
(+GM-CSF)

Figure 14 The experimental design of BMDM assay
Bone marrow cells were cultured with GM-CSF for 7 days before being seeded onto plates and pre-incubated

for 30 minutes. After pre-incubation, stimulation was started.
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0 T T | O
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= 20 -
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Saline Z-100

Figure 15 Cytokine production from BMDM following Z-100 stimulation
(A-B) IL-12p40 concentration in culture supernatant of BMDM after stimulation with Z-100 (A; 10, 30 or
100 pg/mL) or Pam3CSK4 (B; 3, 10 or 30 ng/mL) for 24 hours. Symbols indicate a significant difference
compared with the 0 pg/mL (Saline) group; *** P<0.001 (Steel’s multiple comparison). (C) Time course of
IL-12p40 production induced by Z-100 (100 pg/mL). IL-12p40 concentrations in culture supernatants at 12,
16, 20 and 24 hours after stimulation were measured. Symbols indicate a significant difference compared
with the Saline group; *** P<0.001 (Repeated measures ANOVA). (D-E) TNF-a (D) and IL-1B (E)
concentration in the culture supernatant of BMDM after stimulation with Z-100 (100 pg/mL) for 24 hours.
Symbols indicate a significant difference compared with the Saline group; *** P<0.001 (Student’s #-test).

Data show mean = S.E.; n = 12 per group, pooled from 3 experiments.
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233 Z-100 Otk CD14" HMRICEBIT BV A b1 VEAHE

FERERFBRIZB VT, & M2 AW TEY~DOIREEZRFTT 2 2 L3, R TOMEE TR
T5ETEHEETHD, £ T, 2100 Dt b CDI4" A TOYA R h A VIEEIZOW TR LT,
btk CD14" Ml GM-CSF f#/E FC~ 7 17 7 —UHialc b3 5 7™, Figure 16 (2”7
£ 91T, CD14" HMifa% GM-CSF f#1E FC 7 HIEKEE L7cth, SR E I 24 WERINEEE S, 1%
T REFROYA S UA VYRE % ELISA 1ETHIE L7, £ Of5%, Figure 17A (27”77 X 91T, Z-100
10 pg/mL DL EOPRFEITIRER S 7-FF, CD14" Ml 1L-12p40 FEABENE R LT, v~/ 17 7 —
ORI L LT RV SN D Pam3CSK4 # Z-100 ALERIAEEIC IL-12p40 PEAFEE ) E]
£ X7 (Figure 17B), —J5, ¥~ 7 A BMDM TOFER L 1ZxRMIC, B b CD14" #IJETlX TNF-
o FEAREY Z-100 ALERICHEK LT (Figure 17C), X 512, Z-100 ALET IL-1B FEARE DI X
., EOEARITY T A BMDM TOZH (£ 50 pg/mL) DK 40 % & 72> 7= (Figure 17E),
Pam3CSK4 (3t k CDI14" Mifldo> TNF-a OFEAERZHIK X773 (Figure 17D), IL-1p OFFE(E
Mz BlEZsh7z -7 (Figure 17F ),

Human Macrophage-
CD14+ cells like cells
7 days 1 day FLISA of
g > | culture medi
+GM-CSF Stimulation LSHULemecium

Figure 16 The experimental design of human CD14" cells assay

Human CD14" cells were cultured with GM-CSF for 7 days before being stimulated for 24 hours.
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Figure 17 Cytokine production from human CD14" cells after stimulation with Z-100
Cytokine concentration in the culture supernatant of human CD147 cells after stimulation with Z-100 (A, C,
E; 1, 10 or 100 pg/mL) or Pam3CSK4 (B, D; 3, 10 or 30 ng/mL). Symbols indicate a significant difference
compared with the 0 pg/mL (Saline) group; * P<0.05, *** P<0.001 (Steel’s multiple comparison). Data show

mean £ S.E.; n =4-12 per group, pooled from 3 experiments.
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234 Z-100 [ZX B~ RAEEYA A HEMER

A E COMEI D, Z-100 2~ A BMDM B Lt b CD14" Mg CTH A hh A v &
FHETOERERET L 2R Lic, —F, BRICT Z-100 T FTEETHERIATWSHZ &
MH. Z-100 DR TR TOSEHZR LRITIER 5720, 22T, vV AOLHREHMEL TIC
Z-100 %z 1 [/A, 1 @, ER &S L, EAREBOREZRIRL T, ¥4 M A V85T
3R L~ % Real-time PCR 75 CHITE L 7= (Figure 18), < DfEH, IL-12p40 35 L OV IL-1B Dz
JE COBMBFHBUL Z-100 O G CAEBBEIROE G OZ L0 bHN L7 (Figure
19A 3 X" Figure 19E), & 52 TNF-a OB FHEL TS, Z-100 H#EHTIX EAMERICH > 72
(Figure 19C), =D —JT, #5% L TWaWMil (Z[l) OREMR#ETITWThotA Ao
FEBLE G BRI IBIER S h o 7= (Figure 19B, D B KX UVF),

° 7 days Collection of skin on left and right

el

> and

Z-100 s.c. administration real-time PCR analysis
% into right inguinal region

Figure 18 The experimental design of cytokine expression in vivo

After administering Z-100 into the right inguinal region for 7 days, skin samples were collected from the left

inguinal region and right inguinal region.
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Figure 19 Z-100-mediated increase in cytokine expression in vivo
Relative fold gene expression of IL-12p40 (A, B), TNF-a (C, D) or IL-1p (E, F) in skin samples from the left
and right. Data show mean + range; n = 4-6 per group. The ranges were determined by evaluating the
expression: 2" 24€T with AACT + S.E. and AACT — S.E., where S.E. = the standard error of the mean of the
AACT value. TNF-a in skin samples from the right and IL-1p in skin samples from the left were analyzed
using Aspin-Welch’s #-test; all other analyses were performed using Student’s #-test (* P<0.05 and ***

P<0.001 vs. Saline).
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235 Z-100 F PG Wi OFE

Z-100 FTUZEENDL YA S AA VEAIZEHF G T DI O TR L7, BEOHREIZIBNT
Z-100 OFHERRMTFHRETH D Z ERHL NI ENT Y, TS iR L E OOy & 4y
ﬁ_éfl?@ A F 2 ZZH T 7 2 (HiTrap QFF column) Z HWTCT =A kD@ 7y L IET =AU MED
BT LT, SR L2 5T BMDM ZMREET 5 &, 7 =A VESIT IL-12p40 FEAEDFEE
W%@ﬁ SESNT, M7, FET =AU ELY DT IL-12p40 FEAFEMEMIIBE SR o T
(Figure 20), &= Z C, Z-100 BLRINODHEFIZEENTNDT I /R, 7 X/ HER L O ERE
DRSS 24T > 72 (Table 3), T DOFEE, Z2-100 O ERNETHERETHY . 7T/ BROEAH &
TR oo BT E —E LT, FET = A VES TR EEOEEN LY, T =
F UG TIET I BEEN LR T, BIRIRWZ LT, 7 =F U2l PG OERK
DNDOINEI VR, TI7=2, PTIJEAY U, Z1ayIvBlO0AT I vREgENE<
o TNz, ZOREND Z-100 BLOT =4 U E4ICIE PG BEWE NG £ TV 5 AJREMEN
IRENTZT=, EDICFEMIRRETE LT Z-100 BLOT =4l PG Wil 28 &oHrat
THER LT, O ORMLEEE LT Z2-100 BEIONT =4V linE LT IX4—F (LX) U ) T
BRI LT, 22 7 UV U E N-TBFALLT I U MurNAe) & N-TEF L7 L at3 v
(GIeNAc) OFEEZBIWT L, HEKD PG Wi/ &4 5 (Figure21C), BERH LI N/=T =4
4y % LC-MS/MS Tt L7=& 2 A, v A AT bV b (Figure 21A) ICCTHEEBEOE— 27 BNEL
Nl HHFTRLIEE—ZIZOWTIE, £ Z1 Table4 T/RL7Z PG Wiy EFERI L 72, — 7.
LH ) TRERMEE LT Z-100 2 LC-MS/MS T2 & ZEOIME e ©— 27 BIFIE L,
I S o e — 2 2 T& 220> 72 (Figure 21B),

800 1

skksk

= 700 + koK
9
% 400 -
a
4 300 4

2004

100

0

Saline Z-100 Non-anion Anion

Figure 20 IL-12p40 production from BMDM following Non-anion or Anion fraction stimulation
IL-12p40 concentration in the culture supernatant of BMDM after stimulation with Z-100 (100 ug/mL), the
non-anion fraction or anion fraction for 24 hours. Symbols indicate a significant difference compared with
the Saline group; *** P<0.001 (Steel’s multiple comparison). Data show mean + S.E.; n = 16 per group,

pooled from 4 experiments.
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Table 3 Concentration of amino acids, amino sugars and neutral sugars in Z-100, non-anion or

anion fractions.

Concentration (nmol/mL)

Z-100 Non-anion Anion
Aspartic acid 49.42 2.36 10.22
Threonine 51.91 7.68 10.13
Serine 32.98 3.53 6.32
Glutamic acid 88.86 8.06 29.58
Glycine 112.13 6.01 17.27
Alanine 122.91 12.94 39.34
Valine 37.04 3.03 7.76
Methionine 0.71 0.19 0.59
Isoleucine 13.85 0.93 3.02
Leucine 21.02 1.08 4.43
Tyrosine 6.55 0.42 1.95
Phenylalanine 4.19 0.18 0.69
Lysine 14.60 1.44 2.72
Histidine 8.05 0.28 2.23
Arginine 12.40 0.88 3.51
Proline 39.05 5.97 8.02
Diaminopimelic acid 38.33 5.39 18.33
Glucosamine 33.80 7.79 11.49
Galactosamine 18.22 13.44 <2.33
Muramic acid 10.69 1.22 7.09
Arabinose 2951.44 2304.34 101.25
Mannose 6014.23 4843.58 56.06
Glucose 1277.78 725.20 12.77
Galactose 364.02 237.57 37.19

33



i _ 00°08 : 0004 0009 00°0S 00°0¥% 00°0€ 000z 00°0L N
.—r ...I.IL.W :s 3}. ™ \cjgj 3_\,. al s .} 1 (_ r 1 1 = 1 g R Ty 1 1 SR TEL VRV T [ S 0
BN TR R TN ;

ve'ss | ‘ _ i iy _ , | 202
_ oc'sy f M by
ho.@w _ 98°LS —.V.MV : MQ. Pﬂ S N.Q
. | 99'29 g4°
€8V gz'cs _ e V €5°0€ Zoee ss"
668 1 15°s2 | A
7 6€£°0€ 6%t
6v°69” ov'ie "
58'89 v8'LS PO 11
60°08
| T
€S'EY L=
Sivas DZ'9L i
L
so'ee 9 €
Sy
LEYS
sSzZ'29
9209

149 ) 90°29 -00L
-S3I S J4OL L L08260LL
eBau M0} uisAjouelIniNl+ 00LX :O,_.:&

v

34



0008 )
| BUWILY

00" Qh

ZSE8gg 08
10’08

LLVEL

_Oon 9
__n_ﬂ
-S3 SW JOL 'L

-

I -_,_‘._,; J.f.i;_.ﬂ;ﬁ e

0005

L
;‘... iEJ
_iJ
!_.T..Nmno _
9£'69 ,m_._mo
_WG.OU

LL'L9

;
i

69°LS

oe'vs

1
|
|
|
1
|
.

I

|

_.

_
Si8b

ooy, 000E
T i il
o /L_; _,_ w_ __,/# _; _;
_wow.mn _ _“ _. ‘ m _‘_
| | _ ” __.k £8'cz
ee'ey 1P
g.@ﬂ\mo 1€ _ 8962
7 _ se0¢ |
Wil
I A
i
i
__ 62'92
#
|
,_
z6'1e

65°SE

;

szZ0Z

LO9°FL

ooor
et ..tl...l.tanl—llrl.-lll.._—o
o |
LI
| __
_ §
bl
|
zeoL | ‘ “E.w
\_ e
g
zZL _No.xmwv.m
i |
H
16 |
Py
i
€08¢26041

MOl uisAjoueiniy + ulSAJouBINN+ 0ZX 001LZ

d

35



Figure 21 LC-MS/MS analysis of the anion fraction and Z-100
(A-B) LC-MS/MS analysis of the anion fraction (A) and Z-100 (B). The anion fraction was measured at 100-

fold concentration and Z-100 was measured at 20-fold concentration. (C) General PG structure of

Mycobacterium tuberculosis and digestion site of mutanolysin. Mutanolysin cleaves the bond between

MurNAc and GlcNAc. GlcNAc: N-acetylglucosamine. MurNAc: N-acetylmuramic acid. L-Ala: L-alanine.

D-Ala: D-alanine. D-Glu: D-glutamic acid. m-DAP: meso-diaminopimelic acid.

Table 4 Predicted structures for peaks 1 to 7 (from Figure 21B)

No. PG fragment Composition m/zZIM-H]  m/z [M-H]
formula Calculated Observed
1 GlcNAc-MurNGlyc-Ala-Glu(NHz)- C34Hs58NgO19 881.3818  881.3765
DAP(NH>)
9 GlcNAc-MurNGlyc-Ala-Glu(NHz)- C37H63NoO20 952.4189  952.4339
DAP(NH2)-Ala
5 GlcNAc-MurNGlyc-Ala-Glu(NHz)- C40HesN10021 1023.4560 1023.4672
DAP(NH2)-Ala-Ala
A GlcNAc-MurNGlyc-Ala-Glu(NH2) C27H4sNs5017 710.2810  710.2682
5 GlcNAc-MurNGlyc(Anhydro)-Ala- C34Hs56NsO1s 863.3713  863.3717
Glu(NH2)-DAP(NH2)
6 GlcNAc-MurNGlyc(Anhydro)-Ala- C37H61NoO19 934.4084 934.4144
Glu(NH2)-DAP(NH2)-Ala
7 GlcNAc-MurNGlyc(Anhydro)-Ala- Ca0H66N10020 1005.4455 1005.4597

Glu(NH2)-DAP(NH2)-Ala-Ala

GlcNAc: N-acetylglucosamine. MurNGlyc: N-glycolylmuramic acid. Ala: Alanine. Glu: Glutamic acid.

DAP: Diaminopimelic acid.



23.6 PG BXT MDP O A b A VEAFHEEA

AT, Z-100 T2 PG BEMER G EN TS Z L AR LT-, 2T, PG XiE PG D/
EMEHE S LTHmbND MDP POH A A VEAFEEICKIETIRICOVTRHRALE
(Figure 22),

RAW264.7 % MDP THEFE L7z & Z A, Z-100 [AERIC IFN-y JE1F(E F CiX TNF-o PEATEE(E
MIEFER /& < (Figure 22A), £ D —J T, IFN-y f74E F CIIBAE R EEAFENBIE IR
(Figure 22B), PG IZBEND 9 —DDIEHEMEE TH S iE-DAPY % RAW264.7 |[ZHEHE S/ &
Z A, IFN-y fFfE FC% TNF-a PEAITFHE S N7eh o7 (Figure 22B),

EHIT Z-100 & DML MDP DOEFEH% 3, 6, 9, 12, 16, 20 I X 24 K] H 0158 LG+
® TNF-a EEZHE LTz, TOREFE, Z-100 55 LT MDP (ZW T ORE# T TNF-0 FEARED
HEBIER S 7- (Figure 23), BMDM (24 L Cld MDP XY PG CHEFET 52 & T Z-100 [A]
ERIT IL-12p40 PEAFHENFRD L7 (Figure24A), £7-. B b CD14" fildicxf L T% MDP &
INZ & = TRERIFHIC IL-12p40 FEAFEENGRD H 7z (Figure 24B),

A 400 q IFN-y 0 ng/mL B 400 7 IFN-y 10 ng/mL sk
3 - S -
E 300 E 300
en en sk
<200 - <200 -
3 3 o
&3 =
Z 100 1 x  xxx £ 100 A
JJommm@mB
Saline 10 100 3 10 30 Saline 10 100 3 10 30
iE-DAP MDP iE-DAP MDP
(ng/mL) (ng/mL) (ng/mL) (ng/mL)

Figure 22 TNF-a production from RAW264.7 following iE-DAP or MDP stimulation
RAW264.7 cells stimulated with iE-DAP (10, 100 ng/mL) or MDP (3, 10, 30 ng/mL) in the absence (A) or
presence of IFN-y (10 ng/mL, B) for 16 h. Supernatants were collected 16 h later, and TNF-a concentrations
were measured. Data are expressed as mean+S.E. (n=9), and significant differences are shown. * p <0.05, **
p <0.01, and *** p <0.001 (Dunnett’s multiple comparison) vs. saline. Results are representative of three

independent experiments.
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Figure 23 Time course of TNF-a production induced by Z-100 or MDP
RAW264.7 cells stimulated with Z-100 (100 ug/mL) or MDP (10 ng/mL) in the presence of IFN-y
(10 ng/mL). Supernatants were collected 3, 6, 9, 12, 16, 20 and 24 h later, and TNF-o concentrations were
measured. Data are expressed as mean+S.E. (n=9), and significant differences are shown. * p <0.05, ** p
<0.01, and *** p <0.001 (Dunnett’s multiple comparison) vs. saline at each time point. Results are

representative of three independent experiments.
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Figure 24 1IL-12p40 production after stimulation with MDP and PG
(A) IL-12p40 concentration in the culture supernatant of BMDM after stimulation with Z-100 (100 pg/mL),
MDP (100 ng/mL) or PG (2 pg/mL) for 24 hours. Data show mean + S.E.; n = 16 per group, pooled from 4
experiments. (B) IL-12p40 concentration in the culture supernatant of human CD14™ cells after stimulation
with MDP (3, 10 or 30 ng/mL). Data show mean + S.E.; n = 10-12 per group, pooled from 3 experiments.
Symbols indicate a significant difference compared with the Saline or 0 ng/mL group; *** P<0.001 (Steel’s

multiple comparison).
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24 BB

AFETlX, RAW264.7, BMDM B LUt b CDI4" fllar bk sniz~ru 77 —V%
Z-100 THEFEE L7-% D TNF-a, IL-12p40 LN IL-1B PEAZBHR L7z (Figure 13, Figure 15 3 &
W\ Figure 17), Z-100 1[I FHEGZICINALTA M A VBETORBLELZHIN S (Figure 19),
invivo FERGMETTYH Z-100 1304 U A VHBLEZFHLET 52 LRI,

TNF-o [ZFICHEKB LW~ 7 a7 7 — U TREASNDORIENT A N4 >, MlargsE, Ml
43t HIRAETER X OSIIEICRBE 5% 8D, RAW264.7 flETIE IFN-y /(£ F TiE Z-100 (T &
% TNF-o PEAEMEES N DD, Z-100 HM TIE TNF-a FEADREITEM Th > 72 (Figure
13), BMDM Tl Z-100 |2 X% TNF-o FEADFHEILFE D LAV 72 (Figure 15), IFN-y X
STAT1 JEMEALZA L., PUEESIRICHF ST D Ml v~ 7 u 77—V~ bE25%E 95 2, %
DFER, IFN-y L > T~v27r 77— D LPS, CpG-DNA & 5\ ML MDP 7 Lk 2 22k EE (x5t
TOIEEZWRIED Z ENHESNTND ¥, KEOFRHEMNS, Z-100 D~ TR~ 7 57—
U TO TNF-o PEAEFFEICIL IFN-y & ORI L FFEDOFRUEDBLE LD T LRSI,

IL-12 (&, IL-12p40 & IL-12p35 O~T XA v —THRINTWD, w777 —URED
PURSR R CREAE & D IL-12 1%, T MER LY NK #lEToO IFN-y sEAZFHE L, &R
EIEMAL SH 5, IL-12p40 (X, IL-12p19 &b ~TrX A v —% B L, S LD/ S— ) —&
LEAERETEET % %, Okaetal. |% IL-12p40KO ~ 7 A TiE Z-100 O fiini il Bl o4
LD EERE LY, ZOMXTIE BCG 25 SN/~ AN LI EE~// n 77—
(2 Z-100 ZHREET 2 2 & T IL-12 FEARPEMINDS Z EbHlE SN, L LRnb, 2o
e~ a7 7 —F~ U A BCG 5 LRI LD THY | FEEEOBUKhH O
Z-100 |Z1% BCG & [F—DmaNE £ TWD AREMEAEV, DF Y BCG (XL TD [7—2A
H—] BROERIZL Y, BCG OFRENERINIERICEE 202 ENRESN D, Z-100 DH
DOVERMET % AT 9 51213, BCG #5285 W EBRANMETH 5, ITEDHIZE TlZ, BMDM
e~ 7 v 77— /i@’bﬁ%ﬁ%é’]ﬁi/@@ﬂ WZ ERHEINTND S, 22T, A#fFET
¥ BCG # 5% LTy~ 20D BMDM % v, Z® IL-12p40 FEABZHITE L1z, A%
TIE BCG BEHMRVIRRETYH . Z-100 MEFEIZ L > T BMDM T IL-12p40 FEA DT E % HiH
T5HZENTE (Figure 15), S 5HIZ, & ~ CDI4" Mifansb o IL-12p40 FEAE Y Z-100 BRFRIC
Ko THEIN=72D (Figure 17), t & CDI4" fifaz H 2%t BMDM O R[FRIC mEEIC
Z-100 ([ZISETHRTHDH LR TIENTEX,

BRI IRRIEFEMEDY A NI A D IL-1B X, FICHIRB LW~ v 7 7=V TEEIND
8, Z-100 12 X% IL-1B PEAFFLEIL, AR THID COHE & 7257 (Figure 15E 35 LY Figure
17E), 7¢¥%., ¥ U A BMDM &t k CD14" i CIiXZ OEAEMOEASWICREREZNH -T2
7o, mW UL DFEAFHEIZIT TNF-a [FRRICREDOSRMENNEIT e D LR S LTz,

TNF-q, IL-12 BEOVIL-1B (X, Ml 27 077 —UnbEEESND ™, I HIZ, IFNy 12X
L~/ 7y —=YOREIE ML w7 a7 7 —U~OBEICEHELE S S50 T, Z-100 1T M1 <7
07y —UIHERLTY A MIA VEAZHET D EEZ BN, £D72®, Z-100 73 TNF-0 3
LV IL-1p DPEAZMRKESELRMEE LTI Ml ~Z7 77—V~ L] OFREMEN RS
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2o Ml v~ 277 7 =V, FUIEEIRICHEETD2LEXLNATVWLIDOT Ml ~7 177 —YD
TEMEL AT LT, Z-100 DSHUBESEZR A FHH L T D 2 &R I,

Z-100 ORI HTTIL, arabinose, mannose 33558 glucose & Vo 7o IPEMEDS ERksy & L TR
H &7z (Table3), ZUE, LLR{THOITZ Z-100 OFIHT OFER L —F L7122V, Z-100 12X D
IL-12p40 PEAFHENERILT =24 W5y O TR & (Figure 20), Z D7 = V5 ORI HT %
Tol2& 2 A, PG ORI DI NVEI VR, TI=0, PTIJEAV U, ZadIvE
FOLT I U SNz (Table3), SHICAX U v CTRERMILT DL PG Wi i &
L7272 (Figure 21 3 LU Table 4), 7 =AU EHIS3IZIL PG MWEENTWDH Z L2 LM LT,
AR D PG BETY MDP TH Z-100 E[REEDOY A N A VEEAFEERZ R LIZZ 0D
(Figure 22, Figure 23 35 X U Figure 24), ¥ MU A Y PEAFEERICEIT D Z-100 OFEPERSY I
FPERECIX72 <. PG BRWE TH D Z MRSz,
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EIE Z-100 OZEEER

3.1. RS

%2 BWTI Z2-100 DY A I A PEAGFEEMN 2 FERICC ORIy 2 T LTz, £ ORER,
Z-100 [ZEFEND PG HWEMN, A MU A VEAFEEMNEZREL VWD A RHLE, £
CTABETIE, 2OV A bIA VEAFBEOEFICOWTEITT 5720, 2-100 HMEAT %R
RIZDOWTRRFT LT,

Table3 (27”9 & 912, Z-100 DFBRAINTHMRER T L 2%, ZOhMEERROZHE L LT,
o-mannan, B-glucan, lipomannan 35 JX O lipoarabinomannan 7% 2 el & HH 3K O %oy 1 X o0 A2 BT A
ERBETDHENMOND Y, Z D OLPEE, dectin-1, dectin-2, mannose receptor, mincle,
SIGNR3 3 L0 DC-SIGN 72 &D C BL 7 F U2 Rk L CTER RT3 %,

—7J7. Toll like receptor (TLR) 35 X T" Nod like receptor (NLR) (D /3 4% — L 38k &K (PRR)
(Z. MIE R LT PAMPs 2389 % HRRERZANRTH L %%, TLR OF 7214 7T LIZH
S 41D PAMPs (3572 > Tk Y, TLR3 (VA /L A0 A RNA, TLR4 (¥ LPS, TLR5 |
flagellin, TLRY |3/l & A /L AD CpGDNA #8325 1Y, o DOZEMRIZY H RiZ
LR AEZ T DL RIEWT A oA TEIAVBLOT B V&“—71m/%m%ﬁ‘5ﬂ§l
WD T F ARER I 2 1G5,

NLR 77 I U —D—H Tol 5 nucleotide-binding oligomerization domain containing 1 (NOD1) (&
N KD 1 20 caspase recruitment domain (CARD) . F#® nucleotide oligomerization domain
(NOD) B LN C Klfi? leucine-rich repeat (LRR) 2> AL SN AENZBZILTH S, NOD2 (3,
N Riii?> CARD % 2 SFOMMANZARTH 5, NOD1 DU %> F& LT iE-DAP, NOD2 O
YAy RELT MDP EIHITED P890 Wit U H Yy RERHET 5 & receptor interacting
protein 2 (RIP2) %/ L T Fiii® NF-kB B LT p38 MAPK I 7 F /UARFER I 2 &AL 5 9597,

B C BIL S F U, PRR B KUY NLR ORIIE ARG 21525 2 & Tl A~
OIFIREZRT EEZEZLNTND, C BT F UZFEKIL dectin-l 2 LTRAT ) —~, ffifk
BRE, U2 NE, SRR A, A, iR AB I OEBA~OIMEIIRZRT Z ENRBINT
BV, S, dectin-2 ZJr L THIEB~OMEIZIR &R Z LBHESHLTND M, £D—FT,
mincle [FPEFEWRRADRAEICEHFLGT 5 Z EDRERISTND ), TLR Tl TLR2, TLR3, TLR4,
TLR7.TLR8 # X" TLRY O 7 F=A hOffi % DR A~DEEHRDFIC OV TR SN TN DY),
CHBITHEMTOBRFEIRLID b, L LATFIRIE, ~TF RU T F o, HuilRiER L OB
WL L OO A < Efi STV D %%, NLR (Z2W T, NODI O A=Z MI~v T A#
FEET VCHIEGDIR 2R T Z LB LA T ) —~ OMMEE7 L CHEBIGHEN 2R3+ 2 &2
WE SN TND 199, NOD2 [EERINICHEWT, 207 =2 b TH 5 mifamurtide 23F RE~DIR
FIEA SN TND 10, ZhbaBRTHE, Z-100 BN OZFRRITERT 22 01E, 5 1
BECR LY TR IHIER 72 E OB AT 2 IHIER 289 2 L B8 HIfF S b,

UEDZ NS ERDVPEERBROZHARTHY | 2N 0N REIRIEMEEZRBE L T D &
RET S & TLR 2 Z-100 OEMAEH B E LTHT bND, L LAens, H2 BT, Z-
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100 FiCiX PG BEE b EENTEY ., Z-100 1T PG EREEDY A A o pEAFENEF & R 4E
T5HZ LB aRENT, PG I NODI B X NOD2 #4 L CHEIRIEER 2R L, TNk
FH)72 ) > RE LT MDP BE W iE-DAP AEIHILTWD P80, 452 #Tik NOD2 DU v
RTH5H MDP 23 Z-100 & RIEDY A N A VEEAFEEMZ /73— T, NODI ®VU HF2 K
Th D iE-DAP BROEHZ RSN &R L7z, £2 T, RETIEL Z-100 ® NOD2 ~DfE
FIZOWTHE LT,
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3.2. EBIGHE
321 HWETNVHVEAT 7 ¥ —F (SEAP) L R—F—T oA

HEK-Blue NOD2 i@ (InvivoGen) X 37°C.5% CO2/95% air T DMEM (Life Technologies) |Z
10% (v/v) @ FBS (Hyclone Laboratories). 1% (v/v) D= U > -A h L h~A > ¥ (Life
Technologies), 100 pg/mL @ normocin, 30 pg/mL @ blasticidin ¥ &Y 100 pg/mL @ zeocin (VM9
b InvivoGen) Z RN L 7= 85388 i CHs#& L 7=, HEK-Blue-NOD2 #fild% BD BioCoat Collagen I
Cellware 96-well plate (Corning) (Z 8.0 x 10* cells/well CHEFE L7z, —MeE5#%%. Z-100, MDP, iE-
DAP, LPS i3 Pam3CSK4 (T 32 WffHjiifs S 7=, B S4172 HEK-Blue NOD2 i &1 7%
% 20 ul FEEL L. 180 uL @ QUANTI-BLUE (InvivoGen) &K & 37°C, 2 KA > % 2 ~—
ML7Z, 2 B~ A 707 L— U —Z =% T 650 nm OWSLEEZHIE LT,

3.2.2 RAW264.7 MIIRIZH31T D Nod2 E=F P knockdown

FEARH) 72 RAW264.7 MR D¥EFIEITEH 2 B 222 HT/RLIZEY IZIT>72, Nod2 D
SIRNA O R T U A7 =27 v arDiz, RAW264.7 fifldzd 96 7 = /L7 L — ~iZ 4.0 x 10*
cells/well THEFE L7z, —HiE5E%, ¥~ 7 X Nod2 Bis 1 ® GeneSolution siRNA (QIAGEN) & %\
X AllStars Negative Control siRNA (QIAGEN) 7% INTERFERin transfection reagent (Polyplus
Transfection) ZfiH L CHIlEIZC h T A7 =7 v a v Lz, i L7z Nod2 %) siRNA DR
7/ Nod2 siRNA#1: CAGGATGTTCTAGATTTATAA £ X O  Nod2 siRNA#2:
ATGGTTGTCTTGGTTGTTAA T - 7=, RAW264.7 Ml % T4 10 nmol/L @ siRNA T 6
B N T AT7 27 var L, hT U AT 27 v % BEHIACHR L C 3 IEflES2E L7272, IFN-
Y FE T &5 WIEIEFIE T T Z-100 B L MDP (T 16 B§EBRE L7, HHE% LEAHRBRLT
buffer RLT (QIAGEN) Cififid Z i L, HIERF £ T -80°C (2 THAELRIF L=, EIED TNF-a ¥R
X256 2 ®ED 2.2.6 HIZHE LT T ELISA THIE L, ML Nod2 BiA 7 HBlE % E &AM Real-time
PCR ERB LN NOD2 # o\ 3y A Z 7wy T 4 0 ZIETHIE LT,

323 b b CD14* MifgIZH17 % NOD2 BT D knockdown
FEARZ e b CDI4"™ M OB FIEITE 2 D 225 IR L@ IT/TV, BEEBBE 5

HEICHEMZZH L, 6 HHIZ MY 7Y EDTA (Sigma Aldrich) % H L CHllE & % L 7=,
RPMI 1640 {2 5% (v/v) @ FBS. 200 U/mL ®<X=U > 200pg/mL DA RLF h~A %
KO 2mmol/lL @ L-Z V% I &N L 7o 8558 Wk Tl e % P& ¥ L. CytoPathfinder #
SiIRNA B A X L7 L— MIEEFE L7= (6 x 10% cells/100 pL/well), siRNA 7 A X L7 L— k O{ER
IZ . A W7z siRNA (NOD2 siRNA#1: CTGCCACATGCAAGAAGTATA . NOD2 siRNA#2:
TTGCGCGATAACAATCTCA) X QIAGEN 7Ol A L7z, siRNA #AZ L7 L— MIFFFEL T
D 2 ARBICATRRIME 2 %R S, 24 R R%Z O BiFZ2 I L7z, BiFO IL-12p40
B, % 2 D 2.2.6 HIZHEL T ELISA THIEL., Ml NOD2 BinFIHBLTE R Real-
time PCR % Tl L 72,
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3.24 FAEROERHK) Real-time PCR ¥4

RNeasy Mini kit (QIAGEN) &t/ L. Milisfi#72 & total RNA Z a8l L7z, FH4 L7 total
RNA H > 7V OBERSLOEIX, &Y 700 260nm X0 280 nm OWHEZRET L Z & T
fifeid L7z, High Capacity RNA-to-cDNA Kit (Life Technologies) % FU T, total RNA % cDNA (ZZ
#i 1 7-, mouse GAPDH, mouse Nod2 (ID: Mm00467543 m1), Human PPIA (Cyclophilin A) Endogenous
Control 33 & T human NOD2 (ID: Hs00223394 ml) @ TagMan v —7/7"Z A4 ~—%& v b (Life
Technologies) Z{EHLL . ¢cDNA (ZH1Z 7-#. Absolute gPCRROX Mix % i1z, ABIPRISM 7900HT
Sequence Detection System (Applied Biosystems) % VT PCR %41T7->7-, RAW264.7 #lifa®> PCR
T —X#1% GAPDH &inFD¥BLE T, CD14" Hifud PCR 7 —# % Cyclophilin A BinT DHIL
BECMIELTRE L,

325 VTRE T uyT 4 v 7 AREOHAR

AR YA TR B K (RIZEREE) 12 1/10 & lysis buffer 10 x (Cell Signaling Technology) 5 &
W 1/100 £ protease inhibitor cocktail 100 x (Cell Signaling Technology) Z %N L CiRf14 25 Z &
CHRHL L7z, Tris buffered saline with Tween 20 (TBST) (2884 7KIZ 1/10 &ED 10 x kU AfxfE A
MR/ (Bio-Rad) 3L TN 1/200 #ED 10% Tween20 solution (Bio-Rad) Z¥WIN L CTIRFIT 5 Z &
T L 7=, 5% (w/v) blocking buffer {Z TBST & 5% (w/v) & 725 L 912 ECL prime blocking
reagent (Cytiva) Z X TS &2 2 & THE L 72, 1% (w/v) blocking buffer |£ TBST (2 1/5 &
D 5% (w/v) blocking buffer ZiRAI9 5 Z & T L72, Anti-Nod2 buffer I 1% (w/v) blocking
buffer (Z 1/1000 £ Nod2 monoclonal antibody (Thermo Fisher Scientific) Z ¥ L CTIRFIT 25 Z
& CHA%L L 7=, Anti-alpha-tubulin buffer | 1% (w/v) blocking buffer (Z 1/4000 £:¢ monoclonal anti-
a-tubulin antibody produced in mouse (Sigma Aldrich) Z¥sIN7 % Z & TR L7=, 7 v b 2 KUK
A1 1% (w/v) blocking buffer {Z 1/1000 & Rat IgG horseradish peroxidase-conjugated antibody
(R&D Systems) &RFIT 22 & TR LTz, v U R 2 WPUEEEIKIZ 1% (w/v) blocking buffer (T
1/1000 & anti-mouse IgG, HRP-linked whole Ab sheep (Cytiva) Z #7252 & TR L7,

326 VZRE Ty T 4T

HERE 2 MBI ARIR Csfil L. 18 U = Ly OMIREIRIK 2 £ & D TF 2 —7IZEIR L7z t&, K
T 10 /A v F 2 — bk L7z, 10,000 x g, 4°C T 10 SRy BEtz ., £ 57 BT & A1
L. BCA protein assay kit (Thermo Fisher Scientific) ZH\W\\TH /7 E&%{T-7=, EEEZEILE
TR CHEMT D ETHE RNV EEENR ST R, Fo "7 EHEEE LT 0pg 2RI T 27U LT
S RV TESIKEI L, FAhicotsni=2 0 EE2RY 7 vk =Y 5> (PVDF) A 7
L > (Bio-Rad Laboratories) (ZHEE L7, 5% Z DA 7 L % 5% (w/v)blocking buffer H1C=E
IRICT 30 /oA v Fax—hL7e, ZDOH%ALT L% TBST C 5 43, 1 BIFEH L, anti-
Nod2 buffer & %\ & anti-alpha-tubulin buffer H(ZT 4°C T—MeA > FaX— 3 »&1To7,
INZENDA T V% TBST T 3 [, anti-NOD2 buffer THRPEL/ZA LT L AZiZT v
k2 WRHUREWIZ, anti-alpha-tubulin buffer TULEE L7 A > 7 L Zid~ T A 2 IREUATEIRIZ A
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v, |IRT 1 KA ¥ 2 X— K L7, TBST T 3 [EI{¥% L7-1%. ECL prime western blotting
detection reagent (Cytiva) # W CTHR & 325 % L /X7 B3 R &%t S, Hyperfilm ECL (Cytiva)
ZHWTHE LT

327 A A=V THA M A—ZIT K DHMRRGE

RAW264.7 #ifid% 96 ¥ = /L7 L— NI 2.0 x 10%cells/well THEAE L7z, 37°C. 5% CO2/95% air
TC—BhEE#%, 10 ng/mL @ IFN-y 7£7E FC Z-100 (220 pg/mL) & %\ E MDP (10 ng/mL) (Z 3,
9. 13, 16 FrffigER X7, @M%, 4% /X7 HR/V L7 VT & R (Electron Microscopy Sciences) %
& A7 phosphate-buffered saline T 10 43 =R THEEZ & E L 7=, Cellomics Buffer Kit #2 (1 x
permeabilization buffer, 1 x blocking buffer, 1/10 x blocking buffer 35 & O' Hoechst Dye % & 1)
(Thermo Scientific) # Vv, M@ OEEEL, 7 v v X VB I ONEEEZIT- 72, MlEiE 1 x
permeabilization buffer THEJRIZ T 10 7 L7212, 1 x blocking buffer T={R(ZT 30 4
LERL . % DF% 1/10 x blocking buffer T 250 %A L7z 7 ¥ FHT NF-kB p65 RV 7 m—F /L4
& (Thermo Scientific) (2T T 1 RIS S 72, 1 K. 1/10 x blocking buffer ¢ 2000 f%
#ifR L7 Hoechst Dye X|% 1/10 x blocking buffer ¢ 500 47K L 7= Dylight 488 &gk v ¥Ht ™
H X 1gG2 RPUA (Thermo Scientific) (2 TR T 1 FEHMUG S W72, 1 KEfEI#%. IN Cell Analyzer
2200 (GE Healthcare) (2T, x 20 x4 L > AW CHlifg 2 Bufs L7z, Hoechst dye (Z%f L CTi&
390 nm DhE T 1 NV F —FB LW 435nm OHET v F — % L7z, Dylight 488 (Z%F L TiX
475 nm OFHE 7 4 v Z —F L 511 nm OENT 0V Z— %M L7z, NF-«B p65 E&ITIX IN
Cell Developer Toolbox (GE Healthcare) % FV )T, Hoechst Dye TYufh S 417 ik & 25 Ml D&% DAL
EIEH & U CHE L, Dylight 488 TYuft S 7- IR &2 Mg R D fElk & L CHUE L CHEFT L 7=,
W7 — 2 OGO, BOEERE &M E OEEIRE DO A2 KD 7z, NF-kB MENIZBEAT
L7 ML FORRICER LT,

FEREIR D BT EFE XS 72 W @ Dylight 488 OG0 %
HMNEVET RIS D AL A XY 72 W 0 Dylight 488 Dz iR >1

KT 2 UZONWT, DRIk LT NF-«B NIRRT Ltk oE & 281 LT,
3.2.8 KREHERMT

LBV TIEERPIC Bartlett BEZIT > CESBMEEZ MG L, 08 Ch - -845121%
Dunnett DL EHEAREE . RESTTH > T-85121F Steel DL EHBHE LT -1,
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33. FHE
33.1. Z-100 i2 X5 Nod2 2/ LI=Tiy 7 F A OiEHE

~ U A Nod2 #inf & SEAP ViR—4 —#IZETN NI A7 27 3 Sz HEK-Blue-
mNOD2 #ifidz vy, Z-100 & NOD2 ~DEM #8152 L7, Afifiix NOD2 k{772 NF-xB if
PEfL &S LT SEAP MPEA S5 DT, Figure 25 124 & 9 IS BT IR B 1% O 158 Lig~
Quant-Blue ZIRINT 25 &, ZOHERYE N NOD2 ([ZKIF TR EMERT HZ EnHkD,

Addition of test
substance
Cell seeding )
overnight 32h

L = [
Addition of 180 pL

Quant-Blue
Collection 20 pL {_
of supernatant \
Absorbance
» measurement
at 650 nm

2h

Figure 25 The experimental design of HEK-Blue-mNOD?2 cells assay
HEK-Blue-mNOD?2 cells were treated with stimulants for 32 h. After stimulation, supernatants were collected
and incubated with QUANTI-Blue for 2 h at 37°C. Absorbance at 650 nm was measured using a microplate

reader.
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Z ORI AE VT Z2-100 TEABR L7245 5. Figure 26A (o3& 912, Z-100 (BRI R AFHY
{2 SEAP ZHNE®7-, 2%V, Z-100 iX NOD2 OiEMALIER /95 Z L A/Rr&E7-, MDP
IZOWTH, Z-100 & RIS, BREBRIEERIFAIIC SEAP A8 &H7- (Figure 26B), — /5. #hoH
SR R IR & I3 5 72, iE-DAP, Pam3CSK4 3 XY LPS 22\ CH AREBRRICTER
SOMPEBE LTZ, TOME, WITiLd SEAP ZHEIN S5 EMITBIEE SN2~ 7= (Figure

26C-E),
A B
E 1.0 - sk 5 E 1.0 - skskesk
2 0.8 - *%k 3 0.8 1 *
S 0.6 4 = 0.6 -
Q Q
g 04 - S 04 4
= =
S 0.2 1 2 02 4
< 00 2 00
0 30 100 220 0 3 10 30
Z-100 (ng/mL) MDP (ng/mL)
C D
E 10 E 10
(=) S
g 0.8 9 2 08 A
S 0.6 1 S 0.6 1
Q Q
S 04 4 £ 04
= =
2 0.2 + 4 0.2 -
© ©
< 0.0 < 0.0
0 10 30 100 0 1 3 10
iE-DAP (ng/mL) Pam3CSK4 (ng/mL)
E
E 10 -
2
2 0.8 1
S 0.6+
Q
S 04 -
=
2 02 -
O
< 0.0
0 1 3 10

LPS (ng/mL)
Figure 26 Z-100 and MDP promote NF-kB activity in a murine Nod2-dependent manner in HEK-
Blue-mNOD2 cells
Absorbance of this assay for Z-100 (A; 30, 100 or 220 pg/mL), MDP (B; 3, 10 or 30 ng/mL), iE-DAP (C; 10,
30 or 100 ng/mL), Pam3CSK4 (D; 1, 3 or 10 ng/mL), or LPS (E; 1, 3 or 10 ng/mL). Data are expressed as
mean=£S.E. (n=9), and significant differences are shown. * p <0.05, ** p <0.01, and *** p <0.001 (Dunnett’s

multiple comparison) vs. saline. Results are representative of three independent experiments.
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3.3.2. RAW264.7 MMICKI9 5 Nod2 knockdown DEE

Z-100 MEFE1E D RAW264.7 Ml TNF-a FEAFFEIEM ~D Nod2 OFHIZHOWTHRET 5
72, RAW264.7 #arF o> Nod2 % 2 50 siRNA (#1 X% #2) T knockdown L7z, Figure 27
IRt o2, TvBARZRTEREL TS RAW264.7 @ Nod2 % knockdown L. 523 BT O
TNF-a JEEZHE L, TOk, MlaZEIR L T NOD2 ¥ /)7 gL Nod2 iin 135 &% H
E LTz, TORER, NOD2 # /R 7 8B L Nod2 &5 11X, Wiivh Nod2 @ knockdown T
W U7 (Figure28), & 512, IFN-y BRFRIZ L - T NOD2 # /X7 'EHEEB LW Nod? &fnt5#5
BEREINT A Z bR E T,

—J7, 52 BT O TNF-a REZHE LR, Z-100 3L MDP (2K % TNF-o AT
EL~UUT #1 X #2 @ siRNA (2L 5 Nod2 @ knockdown 12> T K TT5ZEHREN
7= (Figure 29),

Cell
Western|

Medium Addition
exchange of test

NOD2
substance 16h
6h 3h eal-time PCR]
[ ]E> X Nod?

Medium
ELISA
[NF-a

Transfection
of SIRNA

Cell seeding overnight

Figure 27 The experimental design of Nod2 knockdown of RAW264.7
RAW?264.7 cells were transfected with negative control siRNA (Nega. cont. siRNA) or Nod2-specific siRNA
(Nod2 siRNA#1, Nod2 siRNA#2) for 6 h. After siRNA transfection, medium was changed to culture medium
containing 10% FBS, and 3 h after this medium change, siRNA-transfected cells were stimulated with Z-100
(100, 220 pg/mL) or MDP (10 ng/mL) in the absence or presence of IFN-y for 16 h. Supernatants and cells

were then collected.
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A IFN-y 0 ng/mL IFN-y 10 ng/mL

Nega. Cont.  Nod2 Nod2  Nega. Cont. Nod2 Nod2
siRNA siRNA #1 siRNA #2  siRNA  siRNA #1  siRNA #2

Figure 28 Nod2 level in NOD2 knockdown RAW264.7

-, o — Nod2
B 8 1 i
—_ Hith
= . 1 J_
2 ONega.cont.siRNA i
L 6 - BNod2 siRNA#1
T>) B Nod2 siRNA#2 Hi
()
=
N
é 4 ****** . *
o s FE
5 .
S
~ .
= 2
N
o] sk ok 5k ok ok Kk ******
[©) *kk seskok
2, [[on [Tow (b (o
()
'E O - L L L L L L
= Saline 100 220 MDP Saline 100 220 MDP
—
Z-100 (ng/mL) Z-100 (pg/mL)
IFN-y 0 ng/mL IFN-y 10 ng/mL

Expression levels of NOD2 were determined by western blot analysis (A) and real-time qPCR (B). Data are

expressed as meantS.E. (n=3), and significant differences are shown. * p <0.05, ** p <0.01, and *** p <0.001

vs. Nega. cont. siRNA transfection in each stimulation (Dunnett’s multiple comparison). ### p <0.001 vs.

saline treatment without IFN-y in Nega. cont. siRNA transfection group (Dunnett’s multiple comparison).
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Figure 29 TNF-a production from NOD2 knockdown RAW264.7
TNF-o concentrations were measured by ELISA. Data are expressed as mean+S.E. (n=9), and significant
differences are shown. * p <0.05 and *** p <0.001 vs. saline treatment in each group (Dunnett’s multiple

comparison). Results are representative of three independent experiments.
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3.33. Z-100 O IL-12p40 EAFHFEIEMITH TS Nod2 knockdown D%

Z-100 |2 X% IL-12p40 PEAFFEAERICE G T 2B MBICO W TR L7z, % 2 D Table 3
TaRT L IIZ, Z-100 OET= DAL arabinose, mannose 33 TN glucose 72 & D HIMERETH
%, L7 - T, a-mannan, B-glucan 35X TN lipoarabinomannan 2% C L 7 F U BZAKICEH L
THEIIEER 2T alRetEn 2 88, —F, 5§ 2 EOMEND . Z-100 FIZ PG HRWENR
EENTREY, 6 3 FORTETRT L I I1C RAW264.7 #Hifld)>5 D TNF-a PEA & [FIEEIC NOD2
ENTHEAOEEDL 5,

ZIZ T, CBWL I FUHRRICKIET 2-100 OVEAZMHERT D20, 2O Ty 7 Fc?
B35 L SnDMET 2% —1E (Syk) BAFEZ W ¥, ZOf5%, Figure 30A 3 LW
Figure 30B |Z/k3 X 912, Z-100 2k 5~ 7 A BMDM 5D IL-12p40 PFEAFHEEM LS L O
N CD14" HMifid2n~ 5 D IL-12p40 FEAFHEIEMIL Syk FRFEIZ K 6B L2 2T o7,

A B
BMDM cell CD14" cell
800 - ces 3000 - cels
5 700 5 1 3 2500 J_
E 600 + E
< <
g 3007 S 1000 -
= 200 A -
2100 4 r'l . = 500 1
0 () i
Control Syk Control Syk Control Syk Control Syk
inhibitor inhibitor inhibitor inhibitor
Saline Z-100 Saline Z-100

Figure 30 Influence of Syk inhibition on IL-12p40 production
(A) IL-12p40 concentration in the BMDM culture supernatant in the presence of Z-100 (100 pg/mL) and a
Syk inhibitor (100 nmol/L) for 24 hours. Data show mean + S.E.; n = 12 per group, pooled from 3
experiments. (B) IL-12p40 concentration in the human CD14" cell culture supernatant in the presence of Z-
100 (100 pg/mL) and a Syk inhibitor (100 nmol/L). Data show mean + S.E.; n = 7 per group, pooled from 2

experiments.
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E5HIZ NOD2 %#FH5ET H729DIC 2 50 NOD2siRNA (#1 BLUW2) # AL, Thb%xt b
CD14" fifigic N7 > A7 =7 3> L7 (Figure 31A), Figure31B (Z/R T L 912, #1 XL #2 @
NOD2 siRNA (%, Wb Z-100 (2585 IL-12p40 PEAFHHEMEM 2898 L 72, NOD2 @ siRNA
I%. PG BLT MDP (ZX % IL-12p40 FEAFFEFEH LIS 72, MA T, B b CD14" #ifaT
@ NOD2siRNA (2 X% knockdown (25> T, NOD2 BEFHEL N IMEFTLTWAHZ & bk
L7 (Table 5),

A ; .y ~
Human Macrophage- Adc.hrtl)c.m of
CD14+ cells like cells fest sulsrance :
_G6days 2 days ¥ 1day,| ELISA of ‘I
+GM-CSF +siRNA culture mediumn
B
1200 1 ) _ 4
ONegative control siRNA
1000 BNOD?2 siRNA#1 ‘
BNOD?2 siRNA#2
~ 800 "
—
&
2 600 1
o H
g" sk *
~ 400 - "
=
200 +
skook koK o THE
() ——— ettt
Saline 10 100 PG 10 30
Z-100 (pg/mL) MDP (ng/mL)

Figure 31 TL-12p40 production from NOD2 knockdown human CD14" cells
(A) Schematic of the knockdown experimental design. Human CD14" cells were cultured with GM-CSF for
6 days before being seeded onto siRNA custom plates (NOD2 siRNA#1, NOD2 siRNA#2 and negative
control siRNA) and incubated for 48 hours. After 48 hours, stimulants were added to the medium and the
cells were cultured for 24 hours. (B) IL-12p40 concentration in the culture supernatant of human CD14 cells
with siRNAs. The cells were stimulated with Z-100 (10 or 100 pg/mL), PG (2 pg/mL) or MDP (10 or
30 ng/mL). Data show mean = S.E.; n = 9 per group, pooled from 3 experiments. ## P<0.01 vs. Saline
treatment in negative control siRNA transfection group (Steel’s multiple comparison). * P<0.05, ** P<0.01
and *** P<0.001 vs. negative control siRNA transfection in each stimulation condition (PG and MDP

10 ng/mL group; Dunnett’s multiple comparison, other groups; Steel’s multiple comparison).
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Table 5 Suppression of NOD2 gene expression by NOD2 siRNA in human CD14* cells

Stimulant Relative fold gene expression of NOD2
Negative control siRNA NOD?2 siRNA#1 NOD?2 siRNA#2
Saline 1.00 0.42 0.38
Z-100 10 pg/mL 1.10 0.32 0.39
Z-100 100 pg/mL 0.98 0.33 0.42
PG 1.21 0.32 0.48
MDP 10 ng/mL 1.08 0.25 0.32
MDP 100 ng/mL 0.88 0.39 0.48

Endogenous Control: Human PPIA (Cyclophilin A) Endogenous Control (Life Technologies)
NOD2 TagMan probes/primer sets: ID Hs00223394 m1 (Life Technologies)

3.3.4. Z-100 33X MDP (2% 5 NF-kB DENBITHE

BEHRIZ I T, Nod2 DOIEMEALIZ L V. NF-kB OIEMELE X OZOBNBITAB R S, Th
I L CHRIEIGEBEBFOBE L~V D ERZFEST 5 2 L AlREI TS 710100 mn
TRLTEZE DT, Z-100 X Nod2 ZiEMALT 2 Z & T, Nod2 v 7 F/MREREE A LTz
TNF-o 35X OV IL-12p40 OFEAEZFHFET 5 2 L 0VRENT, £ 2T, RAW264.7 flfdicksiT 5 z-
100 BRFE#% O NF-xB BABATIZ OV TR L7,

RAW264.7 #lifld% Z-100 & 2 \ME MDP (2 3,9, 13 BLW 16 FFHREE L=, £O%, My
Z[EE LT NF-xB FFERMPURZ AW o B Y T BIGARIT L7, T ORER. Z-100 & 5
MDP BEFEN DS 9 K] HIZ, NF-kB OEBITABIE S 7= (Figure 32),
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Figure 32 Z-100 and MDP stimulation promotes nuclear translocation of NF-kB in RAW264.7 cells
(A) Schematic of the experimental design. RAW264.7 cells were stimulated with Z-100 (220 pg/mL) or MDP

(98]
(e

[\
=]

NF-kB nuclear translocation ( % of total cells )

(10 ng/mL) in the presence of 10 ng/mL IFN-y for 3, 9, 13, and 16 h. After stimulation, cells were fixed and
labeled with NF-kB p65-specific antibody and then reacted with a second Dylight 488-labeled antibody and
Hoechst dye. (B) Cell images were acquired on an IN Cell Analyzer 2200 (GE Healthcare). Cells exhibiting
NF-kB nuclear translocation were defined as those with a ratio of intensity of Dylight 488 per unit area of
nuclear region/cytoplasmic region exceeding 1. These data were quantified using the analytic software IN
Cell Developer Toolbox. (C) The percentage of cells exhibiting NF-kB nuclear translocation in total cells in
each well was then calculated. Results are representative of three independent wells, and data are expressed

as mean%S.E. (n=3).

54



3.4, EH

ARETIE Z2-100 DIEASE 2D/ KRER ST H720, 6 2 BOFMENS NOD2 I25F
HL7Z,NOD2 8 h T A7 =7 ¥a v SATCHII T, Z-100 BE#ZIZ K> C NOD2 iy 7
WBISES HZ & & LTz (Figure 26), 12T, RAW264.7 3 X't  CD14" #ifa T NOD2
@ knockdown TIE, WTHOMKITE Z-100 MEEEH D TNF-a 3 KO 1IL-12p40 FEAEFHE DB
ShdZ &% LTe (Figure 29 3 X O Figure 31), ZHUHOFER2 B Z-100 (X NOD2 #{EH AL
EUCHREIRIEER 2 R8T 2 2 L 2R LTz,

¥ 2 F TR L2 TNF-a, IL-1B 3 XY IL-12p40 PEAFHE Tld, NOD2 OREEA#E ST
% 103106 v N HERERML -~ NOD2 7 2 =2 NlJ{ T TNF-a FEAFFENEZ 5 10319 <
ANOEIR LG~ v 77— % MDP TIgFET 5 & IL-1B BEANHEE I, Nod2 KO ~
U ATIXZED IL-1p FEAFEEREAT 2 19, S 61 E#H MIE Tk, MDP |2 X > T TNF-
o, IL-1p BE O IL-12p40 OWT DOV A N B A VL FEAEFE S, Nod2KO TIhbHA ho
A VEEAREMET TS 199 b0 MmAENS S, Z-100 A3 NOD2 4 L CHREhtinfEM 2/~ L
TWAHAREMHITE W E B 2 b,

RAW264.7 #lifan>5 D TNF-a PEAEIZDUWNT, Figure 13 CT/Rd9 X 912, IFN-y {77E F CrEARE
DRI I 4Tz, ARETIE, Nod2 7% IFN-y BRERZICT v 7L ¥ ab—Ta VSO RER
72 (Figure 28), Z® IFN-y ([C L AT v AL Xal—a IR THLIMESNATWS 1) Jnx
T, HB 28T Ml v/ r77—Y~OMmMAt) 23 Z-100 O A F A CFEREZ BRI E D
AREMEICOWTERLTZ L 2T Ml w27 07 7 —Y~OfMAKICEE 9 NOD2 FBE L~ 1o FF-
HLEE SN TS 1% S5FED IFN-y X Ml v27 07 7 —I~Of b Z2iFE 425 Z & T NOD2
FELDMEE S L, Z-100 DY A NI A VEAFEER 2R ST 2 L3RR S iz,

—J . Syk BHFEIX, ¥ 7 A BMDM B L't k CDI4" Mgzt 25 IL-12p40 FEAFHE(EM
B L 72 v o 72, Syk 1E dectin-1., dectin-2 35 KON mincle %D C BV 7 F o BIKORIFKIZ
LoTiEMbENnNS ), oF 0, AFRETRE SN Z-100 1K 2D 1L-12p40 FEATFLEEM T,
IO OZFEEEN LIAEAOREEHIXERVN LB 2 b,

ARED 3.3.4 HIZFEH L7 X 912, Nod2 1HHEIIL NFxB ZENICBAT S, G IsE 8 s 1
BRG & fhE 425 07 0L 10D KEEZC Z-100 125D NF-kB OEN~OBITIZOWTRE Lz & 2
A, NF«xB 28 Z-100 HgEFED 9 KR ITENICHAEL TnWDH Z &2 R L7 (Figure32), 55 2 &=
TO TNF-0 BL O IL-12p40 O~ 7 1 7 7 — MO P 1TV HIRES 16 KR
HUBIZ B L7 2 &5 (Figure 15C 3 X OF Figure 23), NF-«kB DENBITHICY A b A L FE
AENFE I, T OBRRIFCEE ISR S D Z RSz,

NOD2 7 F=A MIAEDOKS TR LZXIIC, BKINIZBWTZD7T I =X K
mifamurtide 23F RIEDTERICH VLTS 199 NOD2 1EMEAbIE ER AR o Al &/ LT
FEDN A T B FTREME S S ST D 19, NOD2 DIBIE 281X, U v S FERGE G A A
BB AL DA, IR A, A L OMREEN A O U A7 HINZEES 35 & ORGSR ST
W5 19U TR TIREE S AT NOD2 SN ORAMEE %2 R sS85 2 L bR
XN TV M0 5 2R 5L NOD2 o 7 F ADiEHA b, 23AMEI L0 7k
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BRI E 5T A AR N S D 2 L 5 Z-100 & NOD2 #4r LTHIMN AMEM 23838+ 5857~
I VEFIMS R R ST,
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[ 4]

AWFFET, Z-100 1% B16-BL6 & MW7 U 7 MTHEEREET LT, A T/ —~ il OB i
TER AR LT, RIRIICK LT Z-100 DNEEZRBEMSR LRI Rholc 2 &b, Z-100 D
R IS RN LB RIS R 2 95 Z E AR STz, Z-100 #5013 ) 2 Ei o iiuis
KO T A L B ZHNS ., Z-100 DEBMEIRIRN NS 20 LIAEHTH L Z L HRL
Too SHIT, BREETH D BIONEG~DO BRI Y Z-100 OEBMGIZNIR L RO 5 2 & bR
L7,

Z-100 DERRE LT, w7 u 7y —VILEAL, v~ URAY 7 a7y — UMk~ v 25
B k~7n 77y —UB IO b CDI4" filadk~7 07 7 — 2 HWT Z-100 239 A
A VT D TNF-0, IL-12p40 BE W IL-1B FEAZFET HZ L A2R LT, ¥ T A~D Z-100 %
THREZOREMETTINST A S A CEREINT S 2 bR LTz, & DOIEMERYDOEEERET
I Z-100 OT =F 3l LT =AU ED H B, T =4 Ay IL-12p40 FEASIER 2 &
HZLHERLIE, 2OT =AU 3BT PG ORI E LTHBND I NVE I Vg T T =,
VI AV U, T ath I v BRIRAT I VBB SN, SHICAX Y U TOHE
BT PG Wi B SN2 L EnD . 7T =4V linicix PG HWENREENTWDH Z & &2
BN LTz, TIRD PG R°FDE/NEMAEETH D MDP (28, ABFFEORER T Z-100 ¥
RO A N A VEABENIE SN LG, Z-100 HO PG FRBENIEMEICE ST 5
AREMES R EN72, PG B LT MDP X NOD2 (Z/Ef L CiEMEZ J4H4 5 DT, NOD2 ®D LR —
X —7 AL NOD2 @ knockdown (2L V., Z-100 (X NOD2 %4 L CHERT 52 & &R
L7=, &512, Z-100 BEFE4IC NOD2 & 7 F LD Fiiicdh b NF-kB ONBITRHFE SN
ENBL Z-100 H O PG BRE D NOD2 %41 L CHUEBER 2 R THF 28R T 5 2 LN T
7= (Figure 33),

KIFFERER DD PG BRE DY Z-100 O FERIEMEN S Th D Z LA L, HiliD PG #5
KO MDP & Z-100 & FIRRICIEREIRIES £ 7 Mk L CTHUEGE R 2 "3 2 LG S Twn
L N2 0 pG > MDP O FEBRENM ~DEH TIIRASCIRGEZ L E Li-FE b @E s
2 WO UL B, Z-100 122V T, Fim Cli_ 72 X912, B b~DEEGIZLHFHEFER
OFBUBAEIIIEF IR ok FESLOEREY THEZNHITITE A CBLEI N TR Y,
ZDEHIT Z-100 DFEAZ L D REIWEH OFBUSEE DX Z1X,Z-100 F1D PG HEWE OE &ITER
THEREVEN D 5, KL D PG B XY MDP OFMEICHOWTIE 0.1~5 mgkg DEHEAZ# S L
RO TH D, — . ARBRCHH L2 Z-100 13855 8L LT 0.1~10 mg/kg & 725, Table
3R T X DI, Z-100 FOREREITIEE A ERFERETH VD | PG BRE Oy T D S
NEIVEE, TT7=2, PTIJERAYUEE, ZJabIvBLOAT I VBOEEITIERITD
2L BT AT I UBBIZEIRD 01% FRETH -T2, ZD7d, RIS T s iz o7
JUFEOEEDN PG BWEHKOLDOTH-Tm EHELTH, KRB THRE Lz 2-100 0 PG
BRE O &1L 0.0001~0.01 mgkg L#HE IND, LIn-T, BHE Sz Z-100 7O PG B
BILEHITD BRI D720, PG BL Y MDP O 5 THIZE SN - FMEITHN R o 72 S HEN &
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o, LnLenb, ZOHE TIEIENa COMRICFENAEL D, Fil L7z PG 8L MDP
DHUEE R 2R L2l Tk, Z4E4 5 ugbody PG & 5 \W)ME 0.5 mgkg MDP % $¢5- L 7= #%
RTHY ., PG HRWEHE T 0.0001 mgkg H DB 2R Lz Z-100 O & & 13K x < el
LTW5, ZDO—F5T, Z-100 OFEENEIT IL-12 O KO v~ 7 R THKTHZ L bt sh
TWNWDZENnD D RIFFETHR LN A N AA VFEER & PSR & OREME LA E T&
20, ZOHEDA—EKIZOWTIE, MDP MO S 5 WX A M A v EPFHTH 2
& CRBERICHUIES VR LORERIEIER Zm0 5 Z L RAMESNTHDH 2 EnbRMATE
N0 5FE Y | Z-100 121X PG FRME OMIZ b ZRIEIER 2 F T 2MEREHEINTEY . £
NHOHEHRIZE ST PG BLY MDP # LV b@mWEEIREZRT I ENEX b, £
OO FHEME L LT T PG OV b5, PG DOFEMZ & X EREEIC R > T\ 5 1212 pG
I% Figure21C T/RIERICZ = MRV IR L7 - TIESEIR ORE 2 & > Tl b 121D 2 b
DY R LIEEIT /A TIER, TIRAD PG Tho THMD IR LIEEDN RS S ONRIEL T
BO ., HHECE ST, ZOBRVRUEEDOKIGIZT T8 77 2 PG LT ORE LN
LAREME S H D 129, X 5|2, Figure21C IR T X 972 PG AT HilfE O F A KD b IR
FELTWD Y, 2 bid, HMEDEWIC R D RREARRICEE RITT 2T TRl DD
WIS T RO ZRIZ XS ENENRE, AN ~OBITHER X OB GIROZEMIC D RE PR &
ETEHEEIND, FRCARIEDORRIC~ 7 v 77—V HFOMIINZ BIRE ¥ —7 > b & Lzl
TiX, VH Y ROSTESERFICL > THIRNA~OIVIAEN T NRL D AREER S 5, i
DAMRHERS KOO ERIZIY  BREARENDG Z LHDWIE, B HHBICER LT
LEHI>ZEHEZOLNS, THHOHEBMNS, Z-100 D PG ([22OWT, Ak, FEHIZ MR 235
GV IR

Z-100 OFUERKE L CHRICHZESD L. Z-100 OHEISERFEICOVTHERNLE LD,
AWFFRIZBNT AT ) —=<DY TR LT Z-100 [ HEHENOAIMEEZ R LT, 20
ZEE Vo MTHEBE N A TR ERESELATO2BRAES 5 0L TR R T 5
AT —VDOBEIT, IR EARRIEN ST INDAREMEZ /R LTV D, FREA~O SRR
$AY Z-100 OEBIMHIIRE @O Z LD | BSRRIRE AL L Sh T2 BE ~O 0
BRI EMIFRES LD, Z-100 D NOD2 %4t LT-AERICIER T 5 L NOD2 OZRNY R 7 L 77
HAREMEDH DB TH DV Nl fEBEEN A, B, A, IFEN A, iNAB LY
MERSHS A ISR GEDO N AR & 72 % 109,

i Rt L= X 212, BEFONAGERIET S TCORFICEEELZ L7Z5 LTS bi) Tidi
WV, FOREZERE LT, coldtumor DIFTENE X HALD 1O, KIFFRETIX, AT/ —~vDY
FATHEERBE T VBN T, Z-100 #5138 U Vo Ei TRIEMaZ NS T 5 Z L 2P 5 IS
L7ze L2 o T, Z-100 (TS RET~mEMia z2 %51+ 21EHZ o &5 2 54, cold tumor IR
Reh WETX HA[REED B D, IEE D cold tumor fLIZ IL-12p40 DEEAINH] O FFH-NHE ST
WD 1 Z-100 O IL-12p40 OFEAFEIERIZ LY | JEEEO cold tumor L4 ] T X 5 Al
WRd 5, £ LT, Z-100 1% IL-10 EAZIEK T IELEAEZR Y b@ME SN TND 2 &b
BV ZORIZBNTHRET = v 7 RA v MREFEEO RGNS R LT T Z ERHIFRFCE 5,
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ABFFEIL, Z-100 1ZHAR & L T OHUEEN BTN Z TEEAED A A S it ik O RSN HF 20 5
EHIbT I ENMFCE A2 L AR LT, Z-100 OFEEISHICHNT T, il E O & O
KRB OFEROT- DI GREEEZR T b, DAGERIEOEN 2 R KRBT 5 7=
DIT Z-100 117 DR E L THIfFS D,
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1

7Z-100, an immunomodulatory extract of Mycobacterium tuberculosis strain Aoyama B, prevents
spontaneous lymphatic metastasis of B16-BL6 melanoma.

Horii T, Yoshinaga K, Kobayashi N, Seto K, Orikawa Y, Okamoto M, Eta R, Ohira Y, Katsunuma K, Hori Y,
Tanaka T, Takei M.

Biol Pharm Bull., 37, 642-647 (2014).

F2E, 3T

7-100, extracted from Mycobacterium tuberculosis strain Aoyama B, promotes TNF-a production via
nucleotide-binding oligomerization domain containing 2 (Nod2)-dependent NF-kB activation in
RAW264.7 cells.

Katsunuma K, Yoshinaga K, Ohira Y, Eta R, Sato T, Horii T, Tanaka T, Takei M, Seto K.

Mol Immunol., 64, 218-227 (2015).

Peptidoglycan-Like components in Z-100, extracted from Mycobacterium tuberculosis strain Aoyama
B, increase IL-12p40 via NOD2.

Horii T, Orikawa Y, Ohira Y, Eta R, Tominaga U, Sato T, Tanaka T.

J Immunol Res. 22, 3530937 (2022).
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