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alum « « + Aluminium hydroxide gel

BALF - -« bronchoalveolar lavage fluid

BSA -+« Bovine serum albumin

CARDS « + «  Community acquired respiratory distress syndrome
CFU -+ + Colony Forming Unit

CXCL + + «  (C-X-C Motif Chemokine Ligand

DMSO - - - dimethylsulfoxide

ELISA -« + enzyme-linked immunosorbent assay

FACS - » +  Fluorescence activated cell sorter

FCS -« + Fetal calf serum

H&E -+ + hematoxylin and eosin

IFN -« « Interferon

Ig -« +  Immunoglobulin

IL + + « Interleukin

LDH - -« Lactate dehydrogenase

MMP - -« matrix metalloproteinase

Mp -+« Mycoplasma pneumoniae

PCR - -« polymerase chain reaction

PMA + « «  Phorbol 12-myristate 13-acetate

ROS -« + reactive oxygen species

RT-PCR - -« reverse transcription polymerase chain reaction
Siglec + + - Sialic acid-binding immunoglobulin-type lectins
Th -+ helperT

TLR -« + Toll-like receptor



YA ITS5XYE. BRRODTRENSVHETHD 1. £ MOECH U TREAED
BRE2D 72, —MREUTIYAITSAIEMRSNZRBERKE. EUF1—F M. <
(AT SAYE. YAATSAIRL XA OTSIVBICHESND. £ M SHBEND
AT 17 #EEH D . FiRDRERE CTdp D Mycoplasma pneumoniae (Mp)
2, IBMEIMFREXRDRRE Cd D Mycoplasma genitalium®, &5 (CHEIRICH UV THIR
PR ARRIYEDIRE &~ 12D Mycoplasma hominis” 12 ENMRE SN TS, 45T, Mp (T
E Ui, REZAESOPFIRIFBPEE. £ OV ITSAIRBREE U TREHRE
B2 <. FITHICHNTE. FRAHRDH 20-40% % E8HD T EAESNTNS % Mp
i, DT, AU EVINBBESNBEICTHITLUTOEZENS. AU E Y Tz
EMENTWEN, FEETEZORMAGAEN. BARICHNTE 2011 £, 2012 4. 2016
FICKRMITLUTLD, FRIFI 10000 ADBERENIRESNTLVDEDD, BIEMI(CIFTE+
B SHERAEEDBLEENEFETDEHEEINTNDS S,

—R%(C Mp B (. NEBHSEREICEZRTOEHBENBETZIEDND ., (T, 5%
S 14 JONBICBNWTREIFRT I ENMSNTNS 10, RIENMIC(L. BE. 8
Bk, BEREDIEIRNH SN, E0EME(CERIEZERRZIFHE L. BREIDHRST
BHEICEASILEERE5X3 5, e, WPSMREEI> E1—4F—HEBIRZICHT.
O>VUF—2 3>, §0HSIAEEZEL. EEREBEENMEE LT, MSET A -REN
R E2T BT ENMESNTND 12, E5(C Mp BEMEF. [EIACHEBEXESD
IPIRSSREBDRRE(CR BT TR P BEREEAmMEEm®. OEX. DX B
K. BEIEXAQE, IR, OIEBMER. BRE. KECEET DIHERBRDER E/RD T EHVRE
TNTLS 118,

Mp (ZHIEE R SRV EHS. — MR AE(ONA SN 3 MRS HIAESEIT
HBRSUY LRRREETERNULRNT ENFSNTNS 12, ZDfzsh, Mp Bz (Txd
FREECIE FBREEOUTOSURONASIRE, EREASKBEERITHDIY IO
4 REFFEEMNMALSND. UM U, 2000 FENSYIOSA RRAEE(CX I DMt
BN 77PN EUTIRESN 1, $5(2 2010 . FEICBVT, REIRIEKDE 90%LL
LT30S+ Rt Mp BMRHEESNTNS 2%, BARICHNTE. 2011 FOFRTH. <7
OS5 R Mp DEIGH 70%%BX. KERHRMES RSz, cns<Yo0O51 R
M4 Mp (C K DX DERE(C (S ERBEEKBER TH DT bSTA T > REZFE®DNA
BREERITHD -1 —F /OFRNEFRERRE,. EHEREOFERAMERENTWD. —5
T. Mp RNFRELLTLVMNECBNT, T RSUCIUSRAER TR, —BEBRE
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A2, wFEE. TFXAIVEEHRARREN., —1—F /OFRNEETIIEEFES/RED
SERANRESNTH D, ETRIREOFERNMEIRESN TS P22, Fiz, Fan' 7 8
U EE#H L. REY—/—Td D Lactate dehydrogenase (LDH) H'480 IU/L Z#8X 2
BEGIR(CH U TIE. WEBEEE U TATOA REMNB THD I EMNRESNTLD
2, UL, /NEIRESRIESEN 1 RS+ AFREES EARNNERFSTIHIEE - B
RIREESHHBITIER LTz NEIIR Y TS XX DZR EBEICRETIEX
A1 CHBNT. BHERDBEN S, EBHRTOA REDEA(FHERX B LD ISERMIEHT
NNTD. DTz, MEHIHI % BIS S HEERACH VW TERIRBH RSN TVBRERIR(IC
HD. KEENS, Mp BEIEIC K DRIEBFHLFDEREE L. Mp DHRZIHIFT (T,
IBRITRKNEZ I 9 DaFREE ML N TL D,

Mp REZRE(CH T DIHDIRER(E. Mp (C K DEIEIIE KUEHENRAHEEE S (C K DAZBK
SNDZENMMENTUND, BIENRMEE(E. Mp WELE T DBE{LKRICKD TEHEFREIN
. —A. EHIENRXMEEL. BRARBERICKDIBEDRIE(CKDFISHRI . Mp BREIE
(CRBMEBESOERTHDEEZBNTVDS M, fIXIE. Mp BB TS Toll-like
receptor-2 (TLR2) UH> RTHIUNREBEN . ¥OOT7—> LD TLR2 (CER#EN
BT ET, BLDRERY A MHA OHFE SN, FRERSEEM S NMERECESIZ
EMRESN TS 2%, E/z. Mp BERAIEAICH VLT, [FHERSEAE M S o sEn
BRINBEDD 228 FHESEE S, Mp (CKBMERRA DX AGRERARS
NE<HESNTND, ZDEH. BMNMARERORFECIIE>TH ST Mp BERIECH
(T DAEDHIEIC (FREEOVRIR(CH B,

SEEEEPMWRERLE M TEFEERDP T, Mp BREEZRA(CTFIHEIEEIR D OF > ORREN T
BENETTVB. UM U, Mp (SR U TEMTEZRRDOFHEORINICE. REED
TULVRW, 1960 FERIC. RILYUSRETREL U Mp ZHRR & LIz DOF > BFEN
FHENTEN. DOFABEICKD. BCHENBILT BT ENRESNTND 22, ¢4t
RO ESAET, DIF BRI L BMABIEAN X LADREAIIIRESNTH ST, DU
FRFEDKEIREELIRD>THD. RIEIC Mp BRI (CBMNRFHFERIIEETH D,

B ED&mMNS. Mp BRI (CHIFDIRERRA T ZXLAB KUORNELL Mp DUF > 1%7E
([C K DATRBACA D =X LDFEBAN,. Mp REMIE (N 3 DFIRIMRIERS LUV D UF %
(CEATTRRBRINRZBETCHDIEERD. TI T KAELHRXTIE, Mp FHADREERLL X
H=XLDFEEBEREU. A\ DIFPIERESEA N X LAESD . HERERADZXLD
RAZERI DIz, =5(C. FIRDOF O RRECHEIFTTEERIBREUSDIZH. JIFEEICK
BIRBAEA DX LDRBAZER D, FiizRMBERH Uiz, BLHXE U THED DR
E£THhD.
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$F—H AT SAIEERDIIETIEA D =X LDFEEA

FATHAICH T2 Mp Fii (. BB DK 20-40% % E5HTH D 2 HH T, FFRELDPTL)
INBICBVWTEEL LT <. ABRDERRERBFHELR IR 103 I X (F, Okada 5
(F. BRICHITD 10 MERDOEBEKERE(CHSNT, R TARUEZ 6 A LED/NEDS 5,
9 30%0* Mp RUE(CERE UTZRA TH D EIEL TWD 2, Ffo. EIRMERFAIDM®R
H(CkBDE. ARITUR 2011 . 2012 €, 2016 FEOEKICHNT, —EHHIEDDE
BENGIEDR 2 BTEINULIEZ ENRESNTHD P BEBIRETHZIYI/OS1 R
ZHMERCH I BMERDOHIREEE > T . RERHAMBELLO> TS,

Mp RRRF (CHRINDIMMEEE. E(C. BRABEINEE(SEHEUZRERE LU TEIE
RBISINBEEZISNTNS M KBACDNT, ¥R M oE s 228 (CHNT. Mp &
ZEHADRREE CH T DIFFEREZ M D REMNRIEFAR & U CEROESND Z EN KA
5N3. FFEKkE. BRAREZEDECDREMIETSH D 95N SDEYIVIRIFARDHERR
(CEB5I2RME. IFPERMNEE (CEMHET D EFUHMIRREZHRHE L. BfEEZ51Ei
g B, BT, IFPERN Mp DHFRICTFS UV EDIREEEFET DT ENS 77 Mp B
ZREBHADIFHECZREITERC &> TR EEBER TIFIIRVAIEEEN G D . Mp AR DGR
BN ERDED EHEIND,

Mp (&, TLR2 UH> RTHIURBEBERFELTNB T EAMSNTNS 2, URE
BEZBVERT CHWT, TLR2 SO FILN. L DNEEY A A > &FEL . iF
PRSI LD MIEREEELR T3 T ENRESN TS 22, ZDTENS . Mp D TLR2
ZNTUERIERIGH. Mp RREREFDOFFENSEZSISRE I U TV EREMEEEI SN
TOREFBHSHTIERN. —AT. Mp B’ O0OT 7 —2(C UTHET DIRERIGH .
TLR2 RORERDYIOT 7 —(CHBNTHB LN > IeZ EBRESNTHD 8,
Mp B (C K DRIERIGN TLR2 (CRS ISR ZT U TEIFTE SN TLD Z & (SHE
EUVRW, KBEHhS, BEBEC DR DRIEREE & BOHRE (CR1D D RSN E
RBOIEEHEE X 5N, FHIGMERREXA N X LD, BOHIFECRHEZE5 X2
WERIRFTRRINMRAERDOHB(CEN D ENBAFTE D,

CNFETIC. Mp DRERTFE LT, SuB EEHRRADES WA CTHhAHEaRETF (P1.
P30 72&). JUtO—ILAREEYIE LT Mp SN DBEEL KRR ENRENT
W3 &, #5(C. 2006 £ I(C Baseman 5I(C&k > THEESH/Z Community acquired
respiratory distress syndrome (CARDS) toxin (&, ARNBRZEELRVNEEZ SN
TEZMp LDERIN. BAKSRICELULIEINEETH S %, Mp FiRICEBUZ/NE
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DFFRZEERT (I LT, CARDS toxin @ mRNA 81 ER U, ENSHREED A M-
> EIEDOHEBE%ERT T EHS. CARDS toxin HY Mp BERESF (CHITDRIE(CEH ST DuJEeE
MERENTVSE Y, &z, YO EEZRBVEREFICHBNTS. X CARDS toxin
ERBHRSICED. FREREHEMHSKMEERLES KUKEMEDEENBRINTVS
A2 X5, TERIC Mp BERRHACHUVT. CARDS toxin A, I XEHAICH U TEM
TR EFRESNTNBIEDD P*, Mp BB (CBERINBHMAE S CARDS toxin D
BCDWTIERERETH D, ARETTIE. Mp BEARHCHV\TER SN BTSN ICH
LT, Mp BE(CHITDREZTHUAT B EHIC. ZOFEANZXAICEALT, BEORS
MSEEHEENN S TLR2 SKU CARDS toxin &L\S = DDESENSER U,



(R EHE]

Mp (FH#K) (&. American Type Culture Collection (Manassas, VA, USA) KXDEEA
L7z, PPLO broth. Yeast extract. PPLO agar (&. Difco Laboratories (Detroit, MI, USA)
KDOEBEEA U, Horse serum. Collagenase Type IV(&Z. Thermo Fisher Scientific

(Hampton, NH, USA) KDEEA L7z, Penicillin G. Phenol red. Insulin (&. Sigma (St.
Louis, MO, USA) KDEEA U7z, Glucose. Deoxyribonuclease I. RZ>U>-X kL
1S AR (x100). Glycerol. Kanamycin sulfate. Dimethyl sulfoxide (&. Wako
Pure Chemical Industries (Osaka, Japan) KD#EA Lz, Butylated hydroxyanisole
(BHA) . Phorbol 12-myristate 13-acetate (PMA) (&. Sigma-Aldrich (St. Louis, MO,
USA) KDEA UL, cOmplete® mini EDTA-free protease inhibitor (&. Roche
(Indianapolis, IN, USA) KDEEA U=, Ac-YVAD-CHO (&. Cayman Chemical (Ann
Arbor, MI) KDEEA LTz, Ethylenediaminetetraacetic acid disodium salt dihydrate

(EDTA-2Na). Ammonium chloride (NH4Cl) . Potassium hydrogen carbonate (KHCOs) .
Dulbecco's Modified Eagle Medium. RILATILSTER®KE (RILNYJ>) . LB broth,
Isopropyl-B-D-1-thiogalactopyranoside (IPTG) (& Nacalai Tesque (Kyoto, Japan) K&
DEEA U7z, #L CARDS toxin 4K, CARDS toxin BRI S X = R(d. —AREARIEANBRA R
E£Y)IRIATES (Osaka, Japan) KD#SIELE,

6-7 BERD BALB/c YO X (Iff) (. HAIRXITI/LS>—%kR et (Shizuoka, Japan) &
DEEA U, Bar/\w o057 > R%& BALB/c &9 3 TLR2 KIEY X (Z. Oriental Bio
Service (Kyoto, Japan) KDEBA UK. YOXIIERT 12 K EDs=U4T. HTDH
DIV TEE Uz, £ TOEEER(SKRIRAFEMEYRIATTPR OB RERMBEE TITL. KBRK
FEERATECECT,

Mp f528

Mp (. IWAKI #EfZER> v wv>1 (93 x 21 mm, AGC technoglass, Shizuoka,
Japan) ZHAU\, PPLO &l (pH 7.6 : PPLO broth. 10% horse serum. 0.25% yeast
extract. 1000 U/mL penicillin G. 0.25% glucose. 0.002% phenol red) 9 mL & Mp
w4 (#93.5 % 10°CFU/mL) 1 mL T37°C. 1 HEEEUZ. BH. PPLO iHithh'H
BRI EEHER L. WILAOU L —/{— (Sumitomo Bakelite, Co., Ltd., Tokyo,
Japan) TTFa W alliEE IS Mp ZRA L. Mp iRz 10mL YR LTz, €D, HHEE
#EFTJSX 75 cm? (ASONE, Osaka, Japan) 3 MICENZEN Mp i 3 mL EFHLW
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PPLO il 27 mL ZMNX. 37°C. 2 HEEELUZ. BER. PPLO IBHIHAE-BE(C/ED
e EmER L. CWILROL—)\—TISAIIEET D Mp ZRIH' L. Mp iRz 90mL [a
RUTz. TDH. TSR0 14 MICETNEN Mp i 5 mL &L PPLO 15t 25 mL &0
Z. 37°C. 1 HEBE LUz, 8&%. PPLO IBMIE-BER(C/A> e L 7R L. BB L
BEEDBRE. UL PPLO 15 10 ml ZIIX. ©ILRAOL—/\—TISRAIHEEITD
Mp ZEIUR Uz, 512, 1LV PPLOEH S5 mL ZIIX. ILROL—/)\—TIJSX(C
1792 Mp =R LTz, EIRLE=Mp i 15 mL(E. 1.5 mLFa2—T(C 300 pL D%
FU. -80°CTHRIELI,

Mp A MY ODH A 5 —THER

-80 CTIRE L TL\B Mp Z=ETAMR L. PPLO 15H#hT 10 fSEREAR (10'~107) L
fo. ©D#. PPLO EXIEM (PPLO agar. 10% horse serum. 0.25% yeast extract.
1000 U/mL penicillin G. 0.25% glucose) (C 10°. 10° 10’ fZ&FRU 7z Mp & 10 uL
PDOR 2 EARICH T U BT U Mp N L — b ETIZIE LIz & 2R LTz, 37°C
T 2 BREELUR. I5E8%. AFEMIRZAV. E/FREXRICHITD 2 aoF9I10=—
T, Mp DY F—=HELR (2.0 x 10° CFU/mL).

-80CTHREL TL\D Mp Z=RT/AREL. 6000 x g. 33 Timl. EEZEURLIZE.
RLw & PBS T2 @#E5U. 7D#H. 1.5 x 10° CFU/mL &7i23&S(C. PBS &M
Z. 25G &t (Terumo Corporation, Tokyo, Japan) ZRHWT. BREREUIC. ¥R (CHER
TT. Mp (1.5 x 10°CFU/mL) %&HE 20 ul 9°D. 5+40 uL (6.0 x 10”7 CFU/mouse)
TREFS U,

iRk F B MEIYR

NDOXR(C Mp 2=z, M T CRIEL. BEIRYIETICKDIRMI ST LETYIX
EEERSERIC EREZUIBR UK EZEL S, 226G Bi&Edt (Terumo Corporation)
ZRECHERUL. h—FI)IL=zEmEL. HER. [EZ 5-0 5% (Alfresa Pharma
Corporation, Osaka, Japan) ([C&DfE2RUIc. 1 mL=U> = (Terumo Corporation)
ZFL. PBSZ 0.7 mLitAICIS L. EUXULZ. #IFT. PBS%Z& 0.5 mL#ES5 L. @R
IBDZ EICKDAMREEERZR 1 mLEEERU Tz, FiE%$&iE 6000 x g, 4°C. 50 TiE
LuEdsNieRL v ~ME. Mag Extractor (TOYOBO, Osaka, Japan) T DNA Z#it U.
real-time PCR (Light Cycler 480 SYBR Green, Roche, Mannheim, Germany) ZFU\,
ffseERPOREEZ A Uz, Fie. EBEY A > OFHfiCAWZ, E5(C. il

-8 -



ERZE 600 x g, 4°C. 5 TELL. RLY MMITO—YA hX—45—TREfigd=
il _EBSHEBSEEDY—H—ThD LDH OsHlICfER L.

FbRasESETR (CIH 1) D EE

Fiif@iseid® 400 uL & 6000 x g. 5 &0 L. RLw b Mag Extractor ZFL), DNA
ZimH Uiz, 70O d—)UE kit (CHEU Tz, FigEERPDEZ(E. real-time PCR ZFHL)
TAIELTZ. Mp @ P1 DNA $EMRT S~ — (forward, 5'-ATA CCC AAC CAA ACA
ACA ACG TTC AG-3'; reverse, 5'-TTG GGG ACC TTG ACT GGA GGC CGT TA-3") %=
Wz, Fiz. BERIDO Mp X by OZ&BRUIZE. TNENDNAME LT, R4S —R%E
YE® (107 CFU - 10' CFU) L. Bhf@fisrthoREExEE Uk,

FbRRikim R C T DIBEEE Y —H—5FHl

Mp ZRREDMIEEERZEINL. 600 X g. 5 MEbUE. &bE. BEEEINL.
35100 pL (C LDH assay # (Dojindo, Kumamoto, Japan) % 100 pL i0XT. BB T
10 DEFEHE LTz, €. LDH stop & 50 L ZRM U T, RISZEELLEEE. microplate
reader (Power Wave HT, BioTek, Winooski, VT, USA) &MU\ T ODago ZRIFE LTz,

BB (C 3517 AAE MRS (HKE )

NOXR(CMp 2=, 1 BE. MEBFTFCHEL. BEIMUKTICKLDRMI ST LETY
DRZZHEIFESEC. RIC, HEREZTIRRL. DldZER S, 266G #HZELZE(CHA L.
5mL=1)>= (Terumo Corporation) ZF\L\T. PBS TII&RZIRA LIz, RAE. 22G
BEHZIEICERL, h—TIILZ2/HEL. HBER. [UEZ 5-0 BERICKDIERL
oo fEMEEC(E. PBS T 10 BHRRUINILY U ZERALZ. 1 mLSUSZZA,
MILNYU>%Z 1 mLATRISEA U, B#ZEE LUz, BURU M. /RILSYU > H, =RT
1 HREERE L1z, REFR%Z PBS [CB#AL. 4CTREFLIZ, Z2UT. HRE RBEBHXUZ
DIRIBEEMT(E. Applied Medical Research Laboratory (Osaka, Japan)(C/KFE L=,

FbRaSER P (C 50T D Sera R LN ET4l

Mp ZBEREDIRERRZLEUN L. €DS55 300 ul 7= 6000 x g. 50RL UK. &=
&, EEZEEDRE. RLwW MC ACK lysis buffer (0.1 mM EDTA-2Na. 10 mM KHCOs.
150 mM NH4Cli&#%K) 7% 500 L il B, =RT 5 FFELUBMeEz. ZD
#. FACS /\w J7— (1 w/v% BSA-PBS) % 500 uL filX. ‘AR Z1EsS. 600 x g.
4°C. 5= UTc. £E%Z 900 uL BRDERE., 50D 100 uL TRL Y hZ2E&EE L. 96 well
U-bottomed culture plate (Thermo Fisher Scientific) (Ci&fEL=. FL— & 600 x
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g. 4°C. 5=l EBZEEDERE. FACS /\w J7—T anti-mouse CD16/CD32 #iik

(clone: 93, BioLegend) Z#%EE 10 ng/mL ERRBEDITHR L. 50 uL/well THRINL
fe. N, 4°C | 20 DEERE Uz, €D, FITC anti-Ly6G #i4Ak (clone: 1A8, BioLegend)
ZH&=E 2.5 ug/mL. APC/Cy7 anti-CD11c#{k (clone: N418, BioLegend) Zi&EE
10 ng/mL. BV421 anti-CD45 #i4k (clone: 30-F11, BioLegend) Z#%2E 2.5 ng/mL.
BV785 anti-CD11b #i4k (clone: M1/70, BioLegend) Z#ZEE 2.5 ng/mL. APC anti-
Siglec-F #14k (clone: REA798, Miltenyi Biotec) Z#&EE 3.0 ug/mL &R2BELSICTL
— MMIRIMU. BARAET. 4°C T 20 DEFFELRELUZ. 2%, FACS /Ny I 7 —(C
KB%H%% (FACS )\ J 7 —%& 150 pL/well THRIMUL. EXYF o 2%, 600 X g. 4°C.
50U LEBZRESE) Z 201470\, FACS/\w J7—% 100 pL/well THN. BEHLT0O
—H 4 hX—%— (NovoCyte Flow Cytometer, ACEA Biosciences, San Diego, CA, USA)
ZRAWTERTUTZ.

FJz. Mp B2 3 & (CH T DM~ o007 7 —OffifastDsHi (. kg D75%%
FUWT. FUARICLDRERITOIZHE. FACS /Ny J7—(CKDHHE%Z 2 BTV, EFZED
BRE. 7-amino-actinomycin D (7-AAD) Viability Staining Solution (BioLegend) % 1
vol% THNlUTz FACS /J\w J7—% 100 pL/well THRM. BEHL IJO—HA hX—5F—
ZRAWTERTUTZ.

FENT(C3pTZ D | SR HREE D% CD45" . iFhEkE )% CD45" Ly6G™ CD11b™ Siglec-F~.
fife< /o077 — @5 % CD45" Lye6G™ CD11c™ Siglec-F*& U TH# L T=,

IbfRsEFRPICES TSI YA MO+ > 5l
fifastid®zZ 6000 x g. 5 T=EOL. EBZEIURLZ#. ELISA kit ZFUL). IL-1a
(433401, BioLegend).IL-6 (431301, BioLegend).IL-12 p40(431601, BioLegend).
matrix metalloproteinase 9 (MMP-9; MMPT90, R&D Systems, Minneapolis, MN, USA)
ZRAELRZ, JORI—-ILEE kit (CECTZ.

FBRSERRPCIT DT EDA >l
R R ZE 6000 x g. 52 TEOLL. EEZEDUNLZ#E. ELISA kit ZFL). CXCL1
(MKCOOB, R&D Systems). CXCL2 (MM200, R&D Systems) ZBIELE. JOMI—
JUIEE kit (CEEU Tz,

Mp BEEF (C BT D IFPERDE 55T
YFpEkE RSB D esHIC. Mp B 1 BAT(C. Ultra-LEAF™ Purified anti-mouse Ly-
6G Antibody (100 ng/mouse, clone: 1A8, BioLegend) % PBS THIRL. 26GEt& 1

-10 -



mL U ZZAN, &YX 300 L TEERARS Uz, /2. O3> hO—JLHkRE LT,
Ultra-LEAF™ Purified Rat IgG2a, k Isotype Ctrl Antibody (100 pg/mouse, clone:
RTK2758, BioLegend) ZRW\c, €U T, FlTAREHEZRV. Mp ZREREE Tz, B
21 BEOMIEEERZELRINL. EE£(d real-time PCR. #B#f5=(d LDH assay. B b
B4 >(F ELISA ZRAWTCENENFH@E L.

FhREIFEDA Y > 2+ —RNA FHii

fREsEieiZE 6000 x g. 53 TCT&®OLL. EEZEDRE. Fast Gene RNA Basic-Kit
(NIPPON Genetics Co., Ltd., Tokyo, Japan)ZHL). RLwv hEB#EL T, RNA ZiEH L
= ©dD#%. RNA £I(E. NanoDrop 2000c (Thermo Fisher Scientific) ZBU\T. AIE
U7z, LT, RNA (&, ReverTra Ace gPCR RT Master Mix (TOYOBO, Osaka, Japan)
ZRAWCHEEEE U, cDNA Z15/C. AR RHPDY 1 b > mRNA (&, real-time PCR
ZRAWTAE U, IL-1a DNA $EMRT S <—(forward, 5'- TGA AGA AGA GAC
GGC TGA GT -3'; reverse, 5'- TGG TAG GTG TAA GGT GCT GAT -3'). IL-6 DNA %F£
#7/2 = <—(forward, 5'- TGA ACA ACG ATG ATG CAC TTG CAG A -3'; reverse,
5'- TCT GTA TCT CTC TGA AGG ACT CTG GCT -3'). GAPDH DNA $FENRTSAY
—(forward, 5'-TGA CGT GCC GCC TGG AGA AA -3'; reverse, 5'-AGT GTA GCC CAA
GAT GCC CTT CAG-3")YZ=Ru\IZ,

IL-103B KU IL-12 p40 ([CEEET SHFHhIkiSiE Ol

Mp REREF (CH T DIFPERZEICRIFT IL-10t° IL-12 p40 DEFS =i D722, B
2 1 B5RAT(C. PBS THIR L. AR L= Mouse IL-1 alpha/IL-1F1 Antibody (20 pg/mouse,
Polyclonal, R&D Systems) & InVivoMAb anti-mouse IL-12 p40 Antibody (50
ug/mouse, clone: C17.8, Bio X Cell) ZMEF FONDIRICHE20 uL 3D, 5140 uL T
REBLE U, £z, L I-1odAD > bO—)LFfAE LT, Normal Goat IgG Control
Antibody (20 ng/mouse, Polyclonal, R&D Systems). #tIL-12 p40 #dADd> bO—
JUIR & U T InVivoMAD rat IgG2a isotype control Antibody (50 pg/mouse, clone:
2A3, Bio X Cell) ZZNZNALVZ, &5 1 &, SRRz HEZAV. Mp ZRERE
Bz, BE 1 BRSO LU 3 BRICHBVWTHREERZEIL. HE(& real-time PCR. #
/5= 3 LDH assay. ez oO0—Y+1 b X—F—Z2HANTENENFHE L/,

a2 07 7 —> OHEHES
NDORX 12 Wz T CTHRIEL. BEIIRUIMTICKDRMT S &TREFR=EZ. RIC,
HERES XL UIEZTR L. [REZEHEE. [RETEH THZEIRL. 6 7T L— MMIhl
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ZIE 5% RIS -Z LT "1 S 28 (PBS THIR) R THOBEEFELIZ. T5I(C.

RESFHAZXAHAAT 1T/ (100 U/mL Deoxyribonuclease I. 200 U/mL collagenase
Type V. 3%RZZU>-X LT A 2BERAIM DMEM) 10 mL =X /2 Gentle
MACS C Tube 3 A& (Miltenyi Biotech, Gladbach, Germany) (C 65 L — MNCZEF&EL T
UWEhE (& 4 5)) =X, @REIRO/\UZTHtINICUZ. 2D#&. 37°CEHFTT. >
I-753— (170 rpm : NR-10, Taitec, Saitama, Japan) ZFERAL. 1 FEEELE. B8

#. Gentle MACSTM Dissociator (Miltenyi Biotech)ZFL\, BiE/RETHR— KU, 50
mL F 21— (ITRESR— MNRZ#E L. Gentle MACS C Tube (C PBS 10 mL ZHIX THi%
L. TDE., RESHR—NEDASZ50mLFa2—T(CHELT, 300 x g. 19T=LL
Jzo RIS, A—FRERYES—ZHANT, BOLEDODXLY hEEBFZBHEEL. 70 um L
A kL —7— (Corning Inc., Corning, NY, USA) (Ji@ L CHifaig =R, 50 mLF1—
TICAIL—®=EEIR Uz, R)L—i% 300 X g. 10 D CELME. EBEERDBRE, RLwv
N%Z 10 mL @ PBS T#&&E. 30 um /LA kL-—3— (Miltenyi Biotech) (CiL. 15 mL
Fa1—TICA)L—FZEYR LTz, RIL—H&%Z 300 x g. 10 P TELE. LEEERDRE.
~RLw h%Z 10 mL O PBS THE. #Hif@zf®Lic, %%, 300 x g. 10 D TELU.
EEEmMDBRE. RLwv bR o027 7 —BEAAT DA 10mL (10% FCS. 5
ug/ml Insulin 7500 DMEM) T#&&U/z. €L T. Gentle MACS C Tube 3 &% (30mL)
Z#T—)LU. <0077 —EEAXAT DA 50mL ZX. MEERATI>X3 75
cm? (ASONE) 4 AZR\T. &2 20 mL, 37°C TE&ELE (Day 0), ®d#&. Day
1. Day 2. Day 3 TAFT 1 JLXKMZITL\, Day 5 (CHWT. fligxoO7 7 —iEER
X4 DA% 10 mLENMUT. Ml o07 7 —> (3., #RHEEFle_ ETIBiE 9 5728, day
6 (CBEWNT. >x4H— (170 rpm) ZHL\ 37°C. 1 BHREZL. fRHESFHRREN SR
NoOJ7 —riEmts iz, iRE%. EBZEIL. 600 x g. 52 TED. EBEZERD
BRE=. PBS 10 mL =L\, MREEHEFRLIZ, E5(C. 600 x g. 52 TELL. EBEZE
DERE. MHRBERAXAT 1 DA (10% FCS. 1%RXRZSU-ANLT KA BT
RPMI1640) (CEH#AL. HREZRAE LU, 12E. AEBRP(C(E. MiaxoOTr—>&
MEYIOI7—>h 1:1 THFEI D,

IBEMRRYI0J7—> & Mp OHISE
EEUMIEYIO0T 7 —(d 5.0 x 10* cells/well ER23EL5. HEER AT «
DATIHREL. 96 well flat-bottomed culture plate (Thermo Fisher Scientific) (Ci&#&
Ulce €UT, 37°C T2 IFMIBRBEI D& T, il oO0J 7 —>%2T L — MMIgESE
Jzo TD#H. EEET7REL—5—THEDRE, PBS 150 uL T2 E%FEL. ZEED Mp
(1.0 x 10®CFU. 1.0 x 10’ CFU. 1.0 x 10°CFU/well) Z5HhL. #&= 100 pL T\
- 12 -




37°C. 24 BsfES&E L. 1E8%&. BIXUZ EE(E. LDH assay SXUY A M- > ED5T
flil(CEER LTz,

I8 EiBh(CH T DEMISE Y —H—5Hh

IEEULMRYoOO0I 7 —>& Mp ZHig8%. 600 x g. 5 &0 L. BEZEIRL
feo £3E 20 pL (CPBS 80 pL ZhlX. =5I(C. LDH assay /&% 100 uL flXT. BEPAT
10 DEFEHE LTz, €. LDH stop & 50 L ZRN U T, RISZEELEEE. microplate
reader ZFU\T OD4go ZHRITE LTz,

EMRERICKD YA NhA > FEEH

EEURMIE< 07— 5.0 x 10* cells/well £33 &S, HFISERAT «
DATIHREL. 96 well flat-bottomed culture plate (Thermo Fisher Scientific) (Ci&f&
LTz, TUT. 37°C T2 MIEREI D LT, MO0 7 —>% L — MNMIEESE
Jz. TN, BEZT7AEL—4S—THEDERE. PBS 150 ulL T2 EI5ERL. BHAGKRERE
150 uM, Sigma-Aldrich)d& KUREED Mp (1.0 x 108 CFU, 1.0 x 10’ CFU/well)
fz(E. Pam2CKS4 (#&EF 10 ng/mL, InvivoGen, San Diego, CA, USA) Z&pIUL. #
/e 100 ul T, 37°C. 24 BMEELUE. 24 BRESEE%. EURU/Z A& LDH assay
BRUOYA bhA > E0FHEICER U,

#i#2 X CARDS toxin EEEDFR

BL21(DE3) Competent E. coli (New England BioLabs Inc., MA, USA) (&. CARDS
toxin BRIRTS X REHIIC, KET 30 DREEEEL. 42°C. 10 W TE— S avoUE
#. KETSHEREL. hSORTA—A—>3> Uz, TD#HE. CARDS toxin BIRTS
A= R%ZHBI S BL21 (DE3) (&, #EE 30 ng/mL kanamycin &8 LB &&iFEi 500 mL
T ODggo 7' 0.6 (C7RDFT. 37°C THELUL. 1BE%E. #EE 0.5mM Isopropyl-B-
D-1-thiogalactopyranoside (IPTG) Z#flL. 18°C . 16 BfiliEERI D& T, #H#AX
CARDS toxin EEHEZHE U, 16 K&, &R 500 mLZ 50 mL F1—J(CHFE
L. 5000 x g. 10 &OLULT. BEEEMDBRE. RLw hZEIRUZ. XLy bE T
OF7—t->EES— (cOmplete® Mini, Roche) %ZH1X = binding buffer 10 mL (20
mM Tris-HCI [pH 7.0], 500 mM NaCl, 20 mM imidazole) T&&EL. BERRES A
H— (Tomy International, Tokyo, Japan) ZFRW\T. KBEEZEHUIZ. TDE. KR
U287z 50 mL Fa1—J(Z93EL. 15000 x g. 30 =0 LT, BEZEIRUZ,.
BN U7z EEE. 0.45 um T JLF— (Merck Millipore, Darmstadt, Germany) %ZHu\
T. fHRRkT R EEE DRz, €D, Ni-Sepharose HisTrap FF column (GE Healthcare,
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Diegem, Belgium) % H D (¥ /= AKTA explorer chromatography system (GE
Healthcare) ZHWTHER UIZ. &9\ LY LIz EEZ His Trap FF column (CR L. His
HOMETEABZ LS AICRESEZ. TDH. elution buffer (20 mM Tris-HCI [pH 7.0],
500 mM NaCl, 500 mM imidazole) T&EH U, EUXUZHE#R CARDS toxin ERER

S EndoTrap® HD column (LIONEX, Braunschweig, Germany) ZFBW\C. IT> R
NFS > ZEDRRUVVE. FBRUIZHAIEX CARDS toxin EHEBARICEFNDI I R S
>&2(&. Limulus Color KY Test (Wako Pure Chemical Industries, Osaka, Japan) %
AWTHAIE L (< 0.05 EU/ug). BIYRLTZHEX CARDS toxin ZAEAER(E. Amicon
Ultra 30k spin filter (Merck Millipore)Z B\ T. i&#EL1=#&. a Pierce BCA protein assay
kit (Thermo Fisher Scientific)ZFBU\C. ERBEZRIE U,

Mp BB (CIHF S CARDS toxin DEF 55T

Mp B2 1 B(CH T DIFPEKSE(C CARDS toxin &5 9 2mhvaiHii I B7z(C.
1 CARDS toxin #i4& (20 pg/mouse, polyclonal) ZFU\z. Mp &3 CARDS toxin Fi4k
% PBS TAM. JREL. REREERUZ (Mp #BE @ 1.5 x 10° CFU/mL. #uk: 0.5
mg/mL). > bO—JL¥i4k & LT, Rabbit IgG-UNLB (20 pg/mouse, polyclonal,
SouthernBiotech) ZRUL\z., ZD&. M TFTOYIXICEEGRZHE 20 ul 9D, 5140
ul TREIS U (Mp : 6.0 x 107 CFU/mouse, H14K : 20 ug/mouse) , @ 1 B#(C
STz EIR L. fREEERPOFPEREE. JO—Y o bA—5F—ZRWNTH
U7z,

Ffz. Mp Bk 3 BE(CHITBIFPERRIE(C CARDS toxin h"EF 59 2Mh\=:Hil 9 37z
BT, ERURESEERRC, Mp ERMBREIDIRCREB/ZSLIZ (Mp: 6.0 x 107
CFU/mouse, #4k : 20 ng/mouse), =5(C, Bk 2 BEICHWT, JFURDOHFEIIX(C
REIS5 L (K : 20 pg/mouse) . B 3 BEICH L\ THREEERZLEUIE. MisteR
ROIFREREE. JO—HY+1 b X—5—ERWNTHERT L.

#Hi#X. CARDS toxin EHEEDZERLEMF

ER U Tz##X CARDS toxin EEHEN. BEDIRSE LRk, ZRMLEEZE I 20hE
SHME LTz, £ A549 HREE. 1.0 x 10* cells/well E72B LS. HIMIERAAT 4 DA
THREL. 96 well flat-bottomed culture plate (CHBFEL. 37°C. 24 BREIZE LU, 58
#., BBE7REL—5—Z2FRAWTEDERE. PBS 200 uL/well T2 E5EELE. LE%
By DBRU 4%, SIS AU, &2 THE LTz CARDS toxin (0 pg/mL. 50 pug/mL.
100 pg/mL) %Z 100 ulL/well TEHMUL. 37°C TEE UL, BE& 2 BEREICHWLT. FCS
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% 5ul/well (JEE 5%) THRIMU. 37°C T 48 BMIBE U, BEZOMABE. HLE
& (BZ-X700 : KEYENCE Co., Osaka, Japan) ZFHW\T. ZEREEHERUE.

#H¥X CARDS toxin Z|EE® IL-1p:5EHE T

ER U Tz#B#X CARDS toxin Z2EEN. BEDIRE EFARK. L-1p58EZHF I D20N
MUz, £, THP-1 #IA(L. 6.0 x 10° cells/mL &123 K5, MIEEBRXAT 1
LATHEL., THP-1 #A2 50 uL (3.0 x 10* cells/well) % 96 well flat-bottomed culture
plate (C#BfEL. phorbol 12-myristate 13-acetate (PMA) 50 uL (#&2%E 0.5 uM) =ik
P&, &t 100 uL T 37°C. 24 BREBELUZ, BER. BERI7XEL—45—2AULTE]D
BRE. PBS 200 pl/well T 2 ElFE#EUZ. EEEERDBRUVVE, BINESMTRR UL
CARDS toxin (¥ 100 ug/mL) &HRJ/C— 1 BERITEH S Ac-YVAD-CHO (HEE
30 uM) %% 50 uL/well THEIL. 37°C TEZE L=, Ac-YVAD-CHO (3 DMSO (SA#EL
TWafzsh. J> bO—JLIE DMSO =Rz, 158& 2 R (CH LT, FCS Z 10 pl/well

(#RE 10%) THIMUL. 37°C T 24 BFFEBELUIZ, BH&E%. 600 x g. 50RLU. 1H
EEEOIRUEE. BEURUEE EBERICHIFS IL-1plE. Human IL-1 beta/IL-1F2 DuoSet
ELISA kit (R&D Systems) ZH\TEHiLz,

#Hi#2 X CARDS toxin EHERESNS

N OACHERT T, #8#2% CARDS toxin &ZEE (1.25mg/mL) ZH& 20 ul 3D, &t
40 pL (50 pg /mouse) TREZS U, 185 12 BEEH KU 1 BRICH UV TS
WzERL. B#EEE LDH assay. ®EMEEEIO0—Y A hX—5— YA hH1>
BROTEHA > (F ELISA ZRAWVWTENENFHE L.

#H¥8X CARDS toxin EEENSICHITS IL-10B KTV IL-12 p40 OF S5l

##2X CARDS toxin EABI SR (CH T DIFPESHEICK(F I IL-1a1°> IL-12 p40 DF
B%iHihd 37z, PBS THK Uz Mouse IL-1 alpha/IL-1F1 Antibody (20 ng/mouse,
Polyclonal, R&D Systems) & InVivoMAb anti-mouse IL-12 p40 Antibody (50
ug/mouse, clone: C17.8, Bio X Cell) ZMEF FONDIRICHE20 uL 3D, 5140 uL T
REBLE U, £z, L I-1odAD > bO—)LFfAE LT, Normal Goat IgG Control
Antibody (20 ng/mouse, Polyclonal, R&D Systems). #tIL-12 p40 #dADI> bO—
JUI4R & U T InVivoMAD rat IgG2a isotype control Antibody (50 pg/mouse, clone:
2A3, Bio X Cell) ZZNENRALC. FulisS 1 5. bR UZEERARR(IC. CARDS
toxin Z#R8#%5 U7z, CARDS toxin %5 1 B&(CH U\ THREEERZLEUR L. Ak
WP (CH T DREMREE T O—5 4 X5 —ZRWTEHEILTz.
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iRt

HRETERMT(C (L Prism  (GraphPad Software, San Diego, CA, USA) ZRAU\z, 5 J(&
FIESARERE (SD) T, “EHEBIRTE(S Student’s t-test. 1> bO—JLEBELEE
IRTE (L Dunnett's test. £EERIZ B LLEARTE (L Tukey's test ZRAV . BREREZITO /.
METEMBEEE. P < 0.05DBEEBRATHDIELE.
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(SRERHER)

Mp BRI C 35T D AREFT

Mp RRREF (CH T DREBIMA DX LADREAZEIE L. BRRBHIDI(CH T DRIEICE
BUfc. 9. YDOXRICMp ZRREIKRS L. 1. 3. 5HRICSITIMELERTPOREZ
real-time PCR THIE Uz, TDOER. MigFRPOREE (. B 1 HRCS\WTHE
ZxU, Bk 5 BRFTRENTIREETH > 2 (Fig. 1la) . FIZARREERPOMAE - 1B
BEY—/H—THDLDH (&, BER1. 3. 5HE. LWITNDIAZ>T(CHNTE. PBS
&5 ER LU CEERERUIE (Fig. 1b) . RIC. HRE REZHWNT. EHRIEFZIIREE
fiziTolc&E D, Bk 1 BROMBMICHWLT, PBS H58F LR L. FHEkDZEMN
EL<EINLTWBRZENRRENE (Fig. 10) » =5(C. B 1 BE(ICH T BAREES
WhoMREE. Rl (CD45") . &FHEk (CD45" Ly6G' CD11b" Siglec-F) . Aififa
20T 7—= (CD45" Ly6G CD11c* Siglec-F") (9T, TNZENOHREEE JO—H
A "A—=F—(CKDFHIE LIz (Fig. 1d) . HAE REBDER AR, Mp RRELEF CREHE
DIENN, FF(THFHPERDZENERE (CRHSNIZ—A T, e~ o007 7 — I FZEEHR
Mofz (Fig. 1e) .

RIS, BZ 1 BRR(CHRREEFERPD 7 BEAOKEEY 1 b8 (IL-1a. IL-1p. IL-
6. IL-12 p40, IL-12 p70. IL-23, TNFo) ZiHfiL/=& T3, PBS %58 B L. Mp
BRBEHCHNT, I-1la. IL-6 BLUIL-12 pd0 OEERL FENBERENE (Fig. 2a) .
—7. PBS1E5EH KLU Mp BEREF T IL-1BB KT IL-12 p70 (FIRETET, IL-23 BKLV
TNF o 3HEIBFE TN RO SN o T (T—FKEHH) . Fiz. MIRTBFRP(CHITD
IL-1ad3 KT IL-6 D mMRNA 74 1 BN S 6 KR F TRIFMNICFHMB LIz & 23,
B 1 SERHSBRR ERE UL F EFEMMRH SN, BEMERTD(CDON. =5
(CEFUTZ (Fig. 2b), =5I(C. Mp Bt 1 HEROMMIGFRPICHWNT, FHEKNSHECE
BIXMTENA>THD CXCLL BXU CXCL2 Z5HI LTz & 3. PBS 585 S tE& L. Mp
BRI CH(ICERRMENMNZRH SN (Fig. 20) . £z, IFHERSHEDBIES LT, Bkl
B OIISEERP(ICHSNT, MMP-9 EZFHBILIZE S, PBS Is58F L& L. Mp B
RETHRMEINMERESNZ (Fig. 2d). U EDFERLD. Mp B 1 BN SIEEINF
FREGSE. OIS KUHEBE SRR N, B 3. 5 BRICEVLTHHEMIEENR
SN3ZEMHALE.
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Figure 1. Lung injury by Mp infection accompanied with neutrophil infiltration. BALB/c mice were infected
intranasally with Mp (6.0 x 107 CFU). (a, b) On 24h, 72h and 120h after Mp infection, BALF samples were collected.
DNA copies of Mp were measured by real-time PCR (a) and the lung injury was evaluated by LDH assay (b). (c) H&E
staining of the lungs at 24h after Mp infection. (d) Gating strategy for analysis of BALF cells by flow cytometry. (e)
Flow cytometric analysis of BALF cells harvested 24h after Mp infection. The numbers of CD45" immune cells,
neutrophils (CD45" Ly6G* CD11b* Siglec-F~) and alveolar macrophages (CD45" Ly6G~ CD11c* Siglec-F*) were
analyzed. Data are shown as means + SD. Each experiment was performed twice. (a) 24h: n = 4, 72h: n = 5, 120h:
n=5; (b) PBS: n=5, Mp: n = 4-5; (e) PBS: n =5, Mp: n = 5. Student’s t-test (b, e) were used for statistics analysis.
*P < 0.05; **P < 0.01. Middle panel: Scale bars 1mm, Left panel and Right panel: Scale bars 50 um (c).
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Figure 2. The cytokine response of Mp-mediated lung inflammation. BALB/c mice were infected intranasally with
Mp (6.0 x 107 CFU). (a) The levels of IL-1a, IL-6 and IL-12 p40 in BALF harvested 24h after Mp infection were
measured by ELISA. (b) Time course measuring of /|7« and //6 mRNA expression normalized to GAPDH in BALF at
indicated time point after Mp infection. (c, d) The levels of CXCL1 and CXCL2 (c) and MMP-9 (d) in BALF harvested
24h after Mp infection were measured by ELISA. Data are shown as means + SD. Each experiment was performed
twice. (a) PBS: n=5, Mp: n=5; (b) PBS: n=5,1h: n=5, 3h: n=6, 6h: n=5; (c) PBS: n=5, Mp: n=5; (d) PBS: n
=5, Mp: n = 5. Student’s t-test (a, ¢, d) and Dunnett's test (b) were used for statistics analysis. *P < 0.05; **P < 0.01.

-19 -



Mp BSOS ECH T B FRRODFS

BFRER(E. Mp ReREOMMRMES[CT ST DT LN, YOIR M e~ 7B (CHITBIR
HXOREEINTND, ZT T KETILICBNTRD SNAHERHEENTFHER(CRRE U
TZEDH RIS ET Bz, i Ly6G Fithkm UL TIFRERERRE UIZ&(C Mp ZREAS
B, MCBITBHES SRS EETM U, 208, IFPERERERE. £ 100 %THD.
PFRERBRZR (CAEL . BRI OO0 7 —SMICHEESI R\ EEBR LTS (T—4kK
) o TORR. B 1 BEOMIBEERDICH I IEEL. 1 Ly6G AAEEE 7 VS
1 TS SRR (CERRENRS SN o2 (Fig. 3a) . —AT. B 1 BB LV
3 BEICHIFBMATSRTD LDH (&, 7 VA THUARSEL LB U, 11 Ly6G Hifk
BTHEECHA Uk (Fig. 3b) . /. FlEEERPCHITINESEY A M+ 8.
PFRERDBEECEIN ST BN RHSNIEN D= (Fig. 3¢) « E5(C. FEEERPCS
(73 MMP-9 (3, 7 V51 THAKESEI S LB U, #1 Ly6G FUABLICH LV TERITHD
U7z (Fig. 3d) . U EDERKD. BERHCSET TP EREZEDERTH S
T& ESICEDEBRICETS LW ENBASH ERD | IFRERSEDIMEIN Mp R
(CHITBIRBALDFIHCEN B N RENTZ.

-20 -



L)
e

o
S

24h 72h
(x10°)
EQ' 2.0 ok * 3 *k >k
S 15
oY 2
a < 1.0 g
om 1
< 0° il
Z 0.0 0
2} 0 A 0 0
QQ’ 0?‘ 0?‘ Q)% e?‘ OY‘
Q © N4 Q ©
i) O S O
2 X @ X
v v
c) IL-6 IL-12 p40
*k
80 . 3.0 x 1.5 .
ok *k
L 80 a 1.0 x
E 40 '1. E s :t ol E
o > > CT'
a 20 .'. c * c 0.5 *
0 T 0.0 opes T 0.0 T
) 0 ?:o [ 0 ?:0 ) Q 0
QQ’ Qo v Q)O QQ’ Qo v Q)O QQ’ 2 v bo v
o\‘\ O od O o\* N
2 Q'Q\' A N N Q\'.\'
d) v v v
MMP-9
* % *
400
[ ]
300
-
£ 200
o
[
100
0
) 0 Y
v v
¥ @ o
&S
> N
v

Figure 3. The role of neutrophils in Mp-mediated lung injury. Mice were injected intraperitoneally with an anti-
Ly6G antibody (Ab) (100 pg/mouse) to deplete neutrophils, and infected with Mp (6.0 x 107 CFU) at 24h after Ab
injection. (a) DNA copies of Mp in BALF were evaluated by real-time PCR 24h after Mp infection. (b) On 24h and 72h
after Mp infection, the lung injury was evaluated by LDH assay. (c, d) On 24h after Mp infection, the levels of IL-1a,,
IL-6 and IL-12 p40 (c) and MMP-9 (d) in BALF were evaluated by ELISA. Data are shown as means + SD. Each
experiment was performed twice. (a) PBS: n = 10, isotype Ab: n = 10, anti-Ly6G Ab: n = 9; (b) PBS: n = 5, isotype Ab:
n =5, anti-Ly6G Ab: n = 4-5; (c) PBS: n = 5, isotype Ab: n = 5, anti-Ly6G Ab: n = 4-5; (d) PBS: n = 5, isotype Ab: n =
5, anti-Ly6G Ab: n = 4. Tukey'’s test (a-d) were used for statistics analysis. *P < 0.05; **P < 0.01.
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Mp BRI (CH T B HF KRR D

RIC, HHI T ARERN THDIFPERDY, B EDRHCHNWTRE I 2DNVZBRHE(C T
BDIHIC, LDRBREEBHATH D, Bk 1. 3. 6. 9 BERICH T DiffgERRP O AL
HeIO—YA bA—F—TiHBLZ. TDORER. tFdik(d, BHZ 6 BEELDREL. K
MO EHC, =5R22FENBHSNZ (Fig. 4a). —73. fe~o0O7T 7 —Z#(3.
B 3 B (CHENWTHERRNRIMMNERESNZ (Fig. 4a) . €T T. Mp B 3 B5fEl&(C
BFBhtle~YoO0T 7 —0ORMCERB L. Mie~o07 7 —>OFEHigE Dz @i Ut
LT3, PBSHESEFL LR U T, Mp BEEEHCH VW THeYoOT 7 —ZDffifggt i E=R(C
BinL Wz (Fig. 4b) o Ffe. IL-1aB KU IL-6 2(FREE 3 KEEMN S LR Uing. =
4 6 BSEIRR(CHVWTARR LENMHRESND—HA T, IL-12 p40 S(FRXF 9 KRN SHF
(@MU (Fig. 4c) . =5(C. CXCL1 HXU CXCL2 (FHIC, Bk 3 KRN SBR
(MU (Fig. 4d) . LIEDREREKD. iFhEKFRAREHENSEL. Bt 1 BR(IC
BT DFHERBEE (CHFS I DI ENRSNIT, Tz Mp B 3 B oftie~ o077 —
S OMREIE. 3 FELUEOREINE(CHFS I DN RSN,
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Figure 4. Characterizing airway cellular infiltrate shortly after Mp infection. BALB/c mice were infected
intranasally with Mp (6.0 x 107 CFU). (a) On 1h, 3h, 6h and 9h after Mp infection, the numbers of CD45*immune cells,
neutrophils (CD45" Ly6G* CD11b* Siglec-F~) and alveolar macrophages (CD45" Ly6G~ CD11c* Siglec-F*) in BALF
were evaluated by flow cytometry. (b) On 3h after Mp infection, viability of alveolar macrophages in BALF were
analyzed by flow cytometry. (c, d) On 1h, 3h, 6h and 9h after Mp infection, the levels of IL-1a, IL-6 and IL-12 p40 (c)
and CXCL1 and CXCL2 (d) in BALF were evaluated by ELISA. Data are shown as means + SD. Each experiment
was performed twice. (a) PBS: n=6, th:n=6, 3h: n=6,6h: n=6,9h: n=6; (b) PBS: n=5, Mp: n=5; (c) PBS: n=
6, 1h: n =6, 3h: n =6, 6h: n =6, 9h: n = 6; (d) PBS: n =6, 1h: n =6, 3h: n =6, 6h: n = 6, 9h: n = 6. Student’s t-test
(b) and Dunnett's test (a, ¢, d) were used for statistics analysis. *P < 0.05; **P < 0.01.
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Figure 5. The role of TLR2 in Mp-mediated lung inflammation. Control TLR2"" (+/-) and TLR2" (-/-) mice were
infected intranasally with Mp (6.0 x 107 CFU). (a) On 24h after Mp infection, DNA copies of Mp in BALF were evaluated
by real-time PCR. (b) On 24h and 72h after Mp infection, the lung injury in BALF were evaluated by LDH assay. (c)
On 24h after Mp infection, the numbers of CD45" immune cells, neutrophils (CD45" Ly6G* CD11b* Siglec-F~) and
alveolar macrophages (CD45* Ly6G~ CD11c* Siglec-F*) in BALF were evaluated by flow cytometry. (d) On 72h after
Mp infection, the numbers of neutrophils in BALF were evaluated by flow cytometry. (e, f) On 24h after Mp infection,
the levels of IL-1a, IL-6 and IL-12 p40 (e) and CXCL1 and CXCL2 (f) in BALF were evaluated by ELISA. Data are
shown as means + SD. Each experiment was performed twice. (a) +/-: n =4, -/-: n = 3; (b) +/-: n = 4-7, -/-: n = 4-6; (c)
+-n=5--n=3;(d)+--n=7,-I--n=6;(e) +/--n=5,-/--n=3; (f) +/-- n=5, -/~ n = 3. Student’s t-test (a, b: right

panel, c-f) and Tukey'’s test (b: left panel) were used for statistics analysis. *P < 0.05; **P < 0.01.
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Figure 6. Effect of blocking IL-1a and/or IL-12 p40 in Mp-mediated lung inflammation. BALB/c mice were treated
intranasally with an anti-IL-1o. antibody (Ab) (20 pg/mouse) and/or an anti-IL-12 p40 Ab (50 pug/mouse) one hour
before intranasal infection of Mp (6.0 x 107 CFU). (a) On 24h after Mp infection, DNA copies of Mp in BALF were
evaluated by real-time PCR. (b) On 24h after Mp infection, the lung injury was evaluated by LDH assay. (c) On 24h
after Mp infection, the numbers of CD45" immune cells, neutrophils (CD45" Ly6G* CD11b* Siglec-F~) and alveolar
macrophages (CD45* Ly6G~ CD11c* Siglec-F*) in BALF were evaluated by flow cytometry. (d) On 72h after Mp
infection, the numbers of CD45"immune cells, neutrophils and alveolar macrophages in BALF were evaluated by flow
cytometry. Data are shown as means + SD. Each experiment was performed twice. (a) isotype Ab: n = 5, anti-IL-1a
Ab: n =5, anti-IL-12 p40 Ab: n = 5, anti-IL-1a and anti-IL-12 p40 Ab: n = 5; (b) isotype Ab: n =5, anti-IL-1o. Ab: n = 5,
anti-IL-12 p40 Ab: n = 5, anti-IL-1a and anti-IL-12 p40 Ab: n = 5; (c) isotype Ab: n = 5, anti-IL-1a Ab: n = 5, anti-IL-12
p40 Ab: n = 5, anti-IL-1a. and anti-IL-12 p40 Ab: n = 5; (d) isotype Ab: n = 6, anti-IL-1a. Ab: n = 6, anti-IL-12 p40 Ab: n
= 6, anti-IL-1a and anti-IL-12 p40 Ab: n = 6. Student’s t-test (a-d) were used for statistics analysis. *P < 0.05; **P <
0.01.
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Figure 7. Mechanisms of IL-1a and IL-12 p40 induction by Mp in alveolar macrophages. Alveolar macrophages
(AM) were co-cultured with Mp (1.0 x 108, 1.0 x 107, or 1.0 x 10% CFU/well) at 37°C for 24h. (a) The cytotoxic effect
of Mp were evaluated by LDH assay. (b) The levels of IL-1a, IL-6 and IL-12 p40 in the culture supernatant of AM were
measured by ELISA. (c-e) A ROS inhibitor BHA was added to the co-culture of AM and Mp (c, d; 1.0 x 108 CFU/well,
e; 1.0 x 107 CFU/well). On 24h after incubation at 37°C, the cytotoxic effect of Mp on AM were evaluated by LDH
assay (c) and the levels of cytokines in the supernatant were analyzed by ELISA (d, e). Data are shown as means +
SD. Each experiment was performed twice. (a) Control: n =5, 10%: n=5,10": n =5, 10% n = 5; (b) Control: n = 5, 108
n=5,10"n=5,10% n=5; (c) DMSO: n =3, BHA: n = 3; (d) DMSO: n = 3, BHA: n = 3; (¢) DMSO: n = 3, BHA: n =
3. Student’s t-test (c-e) and Dunnett's test (a, b) were used for statistics analysis. *P < 0.05; **P < 0.01.
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Figure 8. Role of ROS in TLR2-mediated induction of inflammatory cytokines. Cultured alveolar macrophages
(AM) were treated with a TLR2 ligand Pam2CKS4, and BHA at 37°C. On 24h after incubation, the levels of IL-1a, IL-
6 and IL-12 p40 in supernatant were analyzed with ELISA. Data are shown as means + SD. Each experiment was
performed twice. DMSO: n = 3, BHA: n = 3. Student’s t-test were used for statistics analysis. **P < 0.01.
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Figure 9. Involvement of CARDS toxin in Mp-mediated lung inflammation. (a) Scheme of the experiment. (b)
BALB/c mice were treated intranasally with mixture of Mp (6.0 x 10’ CFU) and anti-CARDS toxin antibody (CTx Ab)

(20 pg/mouse). On 24h after the treatment, the numbers of CD45" immune cells, neutrophils (CD45* Ly6G* CD11b*

Siglec-F~) and alveolar macrophages (CD45* Ly6G~ CD11c" Siglec-F*) in BALF were evaluated by flow cytometry. (c)

BALB/c mice were treated intranasally with 6.0 x 107 CFU of Mp and anti-CTx Ab (20 ug/mouse) followed 48h by

additional intranasal anti-CTx Ab (20 pg/mouse). On 72h after Mp infection, the numbers of CD45" immune cells,

neutrophils and alveolar macrophages in BALF were evaluated by flow cytometry. Data are shown as means + SD.

Each experiment was performed twice. (b) isotype Ab: n = 5, anti-CTx Ab: n = 5; (c) isotype Ab: n = 5, anti-CTx Ab: n
= 5. Student’s t-test were used for statistics analysis. *P < 0.05.
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Figure 10. Validation of recombinant CARDS toxin. Recombinant CARDS toxin was generated by using E.coli
BL21. (a) A549 cells were treated with recombinant CARDS toxin (0, 50, 100 pg/mL) at 37°C. Vacuolization of A549
cells were evaluated by microscopy at 48h after CARDS toxin treatment. (b) PMA-differentiated THP-1 cells were
incubated with a caspase inhibitor Ac-YVAD-CHO, and CARDS toxin (100 ug/mL) at 37°C. On 24h after incubation,
the levels of IL-1p in supernatant were assessed using ELISA. Data are shown as means + SD. Each experiment
was performed twice. (b) Control (DMSO: n = 3, Ac-YVAD-CHO: n = 3), CARDS toxin (DMSO: n = 3, Ac-YVAD-CHO:
n = 3). Tukey’s test (b) were used for statistics analysis. **P < 0.01.
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Figure 11. Characterizing CARDS toxin-mediated lung inflammation. BALB/c mice were treated intranasally with
CARDS toxin (50 pg/mouse). (a) BALF was harvested 24h after the treatment and LDH was measured for evaluation
of lung injury. (b) On 24h after CARDS toxin treatment, the numbers of CD45"immune cells, neutrophils (CD45" Ly6G*
CD11b* Siglec-F~) and alveolar macrophages (CD45" Ly6G~ CD11c" Siglec-F*) in BALF were evaluated by flow
cytometry. (c) On 12h after CARDS toxin treatment, the levels of IL-1a and IL-12 p40 were evaluated by ELISA. (d)
On 24h after CARDS toxin treatment, the levels of CXCL1 and CXCL2 were evaluated by ELISA. Data are shown as
means + SD. Each experiment was performed twice. (a) Control: n =5, CARDS toxin: n = 5; (b) Control: n =5, CARDS

toxin: n = 5; (c) Control: n = 5, CARDS toxin: n = 5; (d) Control: n =5, CARDS toxin: n = 5. Student’s t-test (a-d) were
used for statistics analysis. *P < 0.05; **P < 0.01.
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Figure 12. The role of TLR2 in neutrophil recruitment by CARDS toxin. Control TLR2*" (+/-) and TLR2™ (-/-) mice
were treated intranasally with CARDS toxin (50 pg/mouse). On 24h after CARDS toxin treatment, the numbers of
CD45"immune cells, neutrophils (CD45" Ly6G* CD11b* Siglec-F~) and alveolar macrophages (CD45* Ly6G~ CD11¢*
Siglec-F*) in BALF were evaluated by flow cytometry. Each experiment was performed twice. +/-: n = 10, -/-: n = 8.
Student’s t-test were used for statistics analysis.

#i% X CARDS toxin ERERSROIFRIKSHCES I SEFDIRER

#ELV T, CARDS toxin 15K (CH I DFFIRSHA N =X LAOHERZBENE LT, #iIL-
LodfiiRZE Tz (3371 IL-12 p40 Hitk% CARDS toxin %5 1 BfEai (CIRE1%5 U7z, CARDS
toxin ZiR&E3%5 L. CARDS toxin %5 1 B&(CH\FDAMRESEERP DRz
UTz. TOFER. 1 IL-1oiiRISR SEE(CH T D RS KMNFHEREE. 71V 51T
MAESE B U TERRBANZRDH SN (Fig. 13) » —A. HLIL-12 p40 k&S
B (CHIS DRBEHRRED SMFPEREUE. 7 VI THRE SR EREE Th o7z (Fig.
13) . £z, MR OIOT7 —8(E. HUIL-1oduA0HT IL-12 p40 FAES(IC LB R
EROSNIEM >z (Fig. 13) « BLEKD. CARDS toxin (&, TLR2 FHKIFH (CEFHEKS
BEiEEL. ZORBO—2EC(E. IL-1ohhEF 5T DalgEEN REN/z,
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Figure 13. Role of IL-1a in neutrophil infiltration induced by CARDS toxin. BALB/c mice were injected
intranasally with an anti-IL-1a antibody (Ab) (20 ng/mouse) or an anti-IL-12 p40 Ab (50 pg/mouse) followed 1h by
intranasal CARDS toxin (50 ug/mouse). On 24h after the CARDS toxin treatment, the numbers of CD45" immune
cells, neutrophils (CD45" Ly6G* CD11b* Siglec-F~) and alveolar macrophages (CD45" Ly6G~ CD11c* Siglec-F*) in
BALF were evaluated by flow cytometry. Data are shown as means + SD. Each experiment was performed twice.

isotype Ab: n = 6, anti-IL-1a. Ab: n = 6, anti-IL-12 p40 Ab: n = 5. Student’s t-test were used for statistics analysis. **P
<0.01.
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(EF]]

Mp R (CREERE SN DERAFIR (IR TH DM, TOREBREKICEHTS I DEF(EFR
EARBATH DIz, AR THERLE Mp BERRHIDN IR ETILICH T BT E R AR
thile&Z A, LDHDEF (Fig. 1b) HXFHERNSHE (Fig. 1e) HMERHSN. Mp R
(C K DIDRIEDS KUFEHHBEEN R NI, =5(C, FFEkZE Mp BER(CHEII > THREL
TEHE(C. Mp DHERRIZ(EFEA EFEZZITIRN—AT (Fig. 3a) . FEEENIHE =N
BT ERBASHELURE (Fig. 3b) o AFER(E. 1FHEN Mp BERBSHICEE TRV &
HIRE UTDBEDRE & —HT 3 5%, T5(C. Mp B (OSHUIFRERNS. £ bt
BfDEEZSI SR ITHESEN RSN TR T ENS 28 FHER(E Mp BEREHRCH
WT. SAEICKDINEITREENTH DT ENHERSINL. KEFTILICH T BIFHERE
TLR2 N UIES I FILICKDFHEESNS—AT (Fig. 5¢,d) . TLR2 DT F)LIE Mp D
BER(CBEEE CTHDZENRENIE (Fig. 5a) » 7305, Mp BREREFCH T DAMR DN
ZENELT TLR2 SOFIILEIIGI TR L. BEOEMESZRELUTCUESHENER
SNz, FTIT. TLRZ DTFHRDIIFILEIBR UFHER, FEIRENT &(C. TLR2 &1FH
([CFHFEBEIND IL-1ad IL-12 p40 (FZNBNEMTEFPEHRSBICTS LRVEDD, H
FHEIBRTETHFRRSHCES IR ENEASHERDE (Fig. 60), =5(C. BEERS
EUT. TNSYA bhA>h Mp OER(ICEFEESI RV EBHASHELE (Fig.
6a). U EDIERLD. IL-1a& IL-12 p40 DOMAZIEN & UTS/EEEEED Mp fikz 1>
bO—)L D ETEM THDAREENEZEZ SN,

IL-1oB KU IL-12 p40 DEE(FE. Mp FINBEFHCH N THE NS ROS (CHKF L THifpE
ROOT7 —SHhSEESNIREHNEE CHIAEEMENRSNE (Fig. 7). —H. Mp
(F BERNICBWTEFDSICTULO—)LEEDIAF, TORBIDBIZT/ELEI RZ I
BT BT EAMBNTH D, TNSEMBRL. BEMREEEITITENREINTLD
>, ZDIzsH. BHA (LK DR LTZ ROS At~ o007 7 —(CHK T ZDh. Mp [CH
FF DOMNIFMIRETEIT O TORVDTRIERATHD. UL, Mp BERICKBHNIE
YA N > DFEN TLR2 KIBYIRICHNWTEA UIzZ & (Fig. 5e). TLR2 UH>
RFRINBFCH 1T BRI IO T 7 — S SORIEMS A M- > DFEN BHA HIFFEICK
DI Uiz & (Fig. 8) %iEHD &, Mp DIRE TS TLR2 UH > R(THAE LTz ROS ELE
NETHBEEZSBND, £fe. ROS FELEIC(E. MyD88>2 4> ASK1™ MBS RESNT
HD. ZTDH. TLR2 S F)LICK B ROS EAIC MyD88 12 ASK1 WEF 59 BEJHEHEN
EZBNBD. —AT. TLR2” IIRCH I BIRBEFRID IL-1ald. (FEFL TR UL
([CHEENST. IL-12 p40 DFLNINTHED T ENS. IL-12 p40 [CBALT(E TLR2 JE
IKEFNRRBOFENRE END (Fig. 5e). BZED in vitro DAFRICH LT, ¥2o20OT7
—T & Mp ZHIEE ULBOMERIGIE. TLR2 S0 FILDHR5T TLR4 ST FILEH
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533TEMRESNTHD. Mp BREE(CHNTHS I ITREITDCHNED . K
REIT(E, FRE OO 7 —h IL-12 p40 DELERTH DT EERUEN. YORAA
(. BHAMERRIRE, IL-12 p40 DEEIRICIXDISDHMBIENFIE T D2, SEBKIDFHHEIC
IL-12 p40 DEEHMIRS LUFEXA N — X LEMRIPT DHEN S D . CNSORRAIL. TLR2
FERFHRREERA D X LDERERICEND EEZ BND.

fifa~ o027 7 —= (&, [EERNIC IL-1loZMigRCER L. HRBZE(CHEV. IL-1oZziliE
HCHHE T DT ET. MEEEIRITITENMSNTED 2% Mp BEREICER U IL-
ladD—EbE. FR~ o077 — MRS ICHRE T BalEEEN RSNz (Fig. 4b, ¢, Fig.
7a, b). FJz in vitro DIRFHTH T, HREFEZFEURVRETICENTE, BELEP
D IL-1ahf ERUZT & (Fig. 7a, b) « Mp Big, #RIEM(C IL-1aD mMRNAW ER TS
Z & (Fig. 2b) ®#EHD &, IL-1ald. fEYI0T 7 —ZOHIFRSE (C L DML IFTTRL .
FENCEEESNDEEZXBND, AMRFTLD., <077 —H IL-1aDEDE
ERTHDEEZSNDN. Mp BRI (CHVWT ER U IL-1an' il o070 7 — Bk
THIMTDVWTIFFRATH B, IL-1ald. [ELRHRRCEERET ST ENMSNTNS
TENB Y BEERELRDEBAHEMN GBI, SEI DR ZITOINEN S B,

—7TC. IL-1aB KUV IL-12 p40 NEDHIRBICER L. EDK DR FZT L THHEK
DBEEFET IO REA ARG B EFHERSEEINEITE/RODHRE, BBSH
EIREBHEIZ<HEINTUND. FEAMREHTHBUT, TLR27 IIRICH T BAHHIE
TP DEFFREREI AR U TUOVEBRIC (Fig. 5¢). CXCL1 KU CXCL2 @ LTulhvec &
M5 (Fig. 5f). IL-1aB KU IL-12 p40 HAbfE_ERZHRE. Ffe~ o077 —>6 U < (34h
DHFERE TR ECED TEHA2EFEL. FHEROBEEBELTNBEEXT
WD, BEIC. Aspergillus fumigatus DFERIF(CH T, IL-1aMTEHC>ZTUT,
FRICE T BIFPERDBHEICTS IR & 28X, [L-1alC K BIFFESEN CXCLL DLtz
T4 —Td%3 CXCR2 DRIEYIRICHNTHEEITHL T E P HlRESNTND, —
. UOSEFT b I-12 2F )OS — (LRSS 332 8T, TEA>HFEEN
I BIFPERSEEEE L. Cryptococcus neoformans B BAHIT 2 Z E M ERE SN TLY
%0, Ffz. IL-12 p40 DU T 1=w bEET B IL-23 (4. 3T Mz 32 & T, IL-
17 ZELL. FHERSBICHSI BT ENESHELDTNS °L Uh L. KIRFTIE.
PBS 8f& Mp REABERI(CHUWT. MRBFEERTD IL-23 [CEEERDSNAN > T2 (74
Ric#k) . BEDIRETI(E. Mp REREEOIRZGERF(CHWNT. IL-23 mRNA DO EFHER
BEINTWNBEDD., ELISA HxBVEEREEOMEAEITO TLVRWL %%, 2D, IL-
23 E(ITEHTEL . ELISA [CKBFHMANRE TH D EEX 5N, AETILICBVTE. IL-
23 MRNA DI~ IL-23 HFiidZ L, IL-23 HY Mp BEREDOIFPERSM (CR(F T e
Ml DNEN DD SEIDFMARTERISZZET. Mp R EFIa]EER L DRI E
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MERFORRBICEND EEZ BN,

—73C.CARDS toxin (C &3 TLR2 FIHEKIFRIIRRIAERIBDFELIASH & Uz (Fig. 12) .
FIz. Mp BRBEHICH UV TERINIFPERSED% < (£ TLR2 ST FILICIKET ZED
M. —EB TLR2 KT TH DT E&EBASHE LTS (Fig. 5¢). =5(C. #1 CARDS toxin
FUAIS S (C K D BEBRADIFRERDSBAMERIZ R UIc Z &S RRERHR(CH 1T DEFPEK
2EM—EBIC CARDS toxin i"EF59 3T MRSz (Fig. 9b). TNSHEREREHIC
YIre D&, BURRHACEIRIN BTG, TLR2 {RIFHIHE & CARDS toxin (L3
TLR2 FHKIFRYIMREEDIBFI TH D Z ENREENTE, Flo. Mp BREREF(CH T DFFENR
B IL-1la& IL-12 pd40 MEICFETDIENHD (Fig. 6¢) —FT. CARDS toxin
(LD TLR2 FEKEFMRAFHIRNSHEE. IL-1aDHTEREL TR ENPESHERD

(Fig. 13). Mp BERBF(CHUTIE. TLR2 ST FI)ILZENUE IL-1aé& IL-12 p40 H5E <55
Ba2nsd (Fig. 2a). LM U. CARDS toxin 35K (CHIFTD IL-1ak IL-12 p40 (F. O>
RO—JLEFE LR T D EBERICIHZEM T DEDD, FF(C. IL-12 p40 (& Mp RREEF & BT
&, MO TEIETEHS (Fig. 11c). BDIzsD, Mp Rl & (840, CARDS toxin 1%
SEOIFPERSECHITS IL-12 p40 DFSHERONEEZ TVIH. TOFHMIEREATHD
3. F/z. CARDS toxin N IL-1EFEFT BT & O IL-1pHY IL-1aDMICTF 5T &
S HEESHERDTNBTENS, CARDS toxin 85(CkD IL-1BDFEN IL- 1o W%
fBHEL. FPERSHCTS UIEafEEREZ 5NB. UHURNS, AR T, FiEts
RO I-1BFRE TR CENTET, ZDFSEMARICT D EE TSN oz, — .
Mp REREF (CHT, FIFHIIC IL-18D mMRNA B RT3 EDD (F—4KEEH). ELISA
(CLBBRENTAFETH D ENS BEHEENBO TRV ENRBEIN TS, ZTDIE
&. CARDS toxin &5 (CHNTH. IL-1pEERLTNRN, BEARABESIMEVTIEEENE
ZBN3.

FJz. Mp Bk 3 BEICHIFTBFPERZBHDAEDN TLR2 XDRICHNWTRL TR
EmBBASHMEUTE (Fig. 5d). BBREWT &S, TLR2 JHREMNQIFHIRSEAZFET 3
CARDS toxin W@k 3 B (CHITDFFIKNSHICHT S I D ENBASH ER> 7= (Fig. 9¢).
UL, ZOFEMRAD X LZRB T DETICEEDTLRNEDD, B 3 BEOIF
PERSIEC (. TLR2 S FJL & CARDS toxin BMHE(CIFET BT ENEE TH D EREE
N, MENERDRERIAUEEEEX 5ND. AMEFTT(E. #Hi8X CARDS toxin EHE
%L\, CARDS toxin 0 TLR2 FHRFMMFHERZEA D= X LZFA LN, Mp RE
(C CARDS toxin WMFIET D EDH/EEH D “. DB EHMEENERDAREEEEX 5N
B ESCRRENEIBY B EH(C, CARDS toxin DFSHAE o> EBEREELT. O
FAEDMAICE TS CARDS toxin DIENN. @B~ 077 —=d CARDS toxin (Cx9
DREZHEDZ. T D, B, ARG E D% < DEEHMRDZENRDESND
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T ENS. ENSHEREC CARDS toxin AMER UTZRIEEH/R ENNE X 5ND . KRR T
(&, CARDS toxin MRIERTF & U TOHReZ i I 2 BN TR ICEBTEDHEIRR
CARDS toxin ZHE (50 ug/mouse) ZXIXICIHSLTWND—T. Mp BREREFCHU
THWENS CARDS toxin £(&. #H#2X CARDS toxin ZEABZIKS5 UIEEXK DB
EEZBND. TDIs. #AIX CARDS toxin BZEEBERSIF(CRHSNIERIERIGE Mp
RERBF (CHB LTSNS CARDS toxin NEE T DIRERSENNT UE—HI D EFEX
TR, S, Mp BREYE(IC K DRAEZINHEI T D LT, Mp BEREFIC TS CARDS toxin
DHEEZE K DFFMICEHE T D ENIFRE(CEE THD LEREIND.

AEITE. Mp OHIF#EB(CHEEZSR T, IFHERNSHEZIE TR IMERHEF & U T,
TLR2 S F)LICHFUTE IL-1adB KT IL-12 p40 ZBASME LTz, FEI=. CARDS toxin
Y Mp FiROIREEERK (C—EPEH 5 ID 75N E LIz, CNSRFEEBEENETD
ZET. KDTETHEWRMRERLIRDEFBDIILSD,
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$TE BEENBESRORRDIVIRAZBVWCREZELLEE KU KT

Mp (FE DTN TIEIEY 2—A T, FADYIRAETILTIE, EOMNCAa~Y~oO7 7
—ZIRREICKDIBRENDIZDH. £ MIHITDIRERADRIERER(SEM TS TLDIED
D. F I DIMDRIECDNTIFEMTETTLVIRNEE R BND. BE., EhCHNWT, B
REAR (& 1-3 R B ENS EREISNTNSG P, E5(C. ENMIHWNT. BEAIHA
([CIHFFERICKRDRIENEARTHDEDD, BEEREBRAICIRD ERA(IC T HREICKDRAED
BFEENAZLRBEEZIBNTNDTENS V0 FRICENRIIRIFE LSS, Mp (3t
UL CERREZMEDY IR (E, BRABIAOKREHEEIILE LU TERTHD EEZ SN,

AER KD, BRLZIMAR T, BCHBERORRD1>T LY RYDRZFER LU T, BRI
BIIBDBERHEOENVETHE T ZIFENBLSNTERE @70 KFEL FEREDIYIRT
BLHESEMI—THDITE. EBRMNRECHIBIRICDTLINNENZ ENSHEASN
TWd, BIRIE. BEDRECHSWNT., BHNERDRERSD 5 BREADVYIRXZHL.
Mycoplasma pulmonis (Zx13 ZRZMHDENEZITHMEL TS 8, FEERZUIT IR E
KRR MO R (T Mycoplasma pulmonis ZREat. BeRE(ICHITD. oE=. AtfA
B E. RAENY A b1 RIR, FUAELRREZLEBI&EST L. Mycoplasma pulmonis
(C K BREDTHUI A KA TS 870, =50, Mp ZRVERT (CHWTH. BB
FoERPDOEEN. C57BL/6 YOI ELEE LT BALB/c Y IRICHWTHMERRT ZEN
5. C57BL/6 ¥R & BALB/c YIAMD Mp (Cxt 9 BREFIHDEVIRESNTNS ¥/,
TDIZH. Mp [T DV ITADRZMZLER T D E(E. Mp R CHITDRBERIGZ
M9 2 ETCERTHDAEEND D,

T TAEITE. BILNESE0OERS 8 BEDTY IR (A/) YDA, BALB/c ¥R,
C3H/Hel ¥7X, C3H/HeN Y™ X, C57BL/6] Y™, CBA/N ¥ X. DBA/1 Y,
DBA/2 X DR) ZFALT. Mp [CX T DREZMHDENELER Uz, =5(C. M ZRL
7z DBA/2 ¥R &, E—HITHERA U BALB/c Y OREANT. Mp REREDESRESR
NDFZEDEWNCDWVWTHEFHE LTz,
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(R EHE]

Ethylenediaminetetraacetic acid disodium salt dihydrate (EDTA-2Na). Ammonium
chloride (NH4Cl). Potassium hydrogen carbonate (KHCOs) (& Nacalai Tesque &0
B8 A UJz.Horseradish-peroxidase-conjugated goat anti-mouse IgG (& Merck Millipore
KDEEA UTz. 2-mercaptoethanol (. Sigma KDEEA UTz. P1(07 =/ BETKE : 60-1525)
ERE(. —HEIEARRNMEYRARE X DEEZZ T,

6-7 Biind A/ XX, BALB/c ¥R, C3H/He]l ¥ X, C3H/HeN ¥ X, C57BL/6]
NDX. CBA/N Y¥DX, DBA/1 N¥DXR. DBA/2 XDX (i) (F. HRIRXTILZ —HI
SHEIDBALZ. INSNYDRDOEEREE. H—EORBRMAE ETECEUT.

Mp I5&
Mp DIFETGEE. E—EIORBRMBIEFECECT.

Mp 2 by IDH1 5 —HB
Mp R v D% 9 —HeBIEIS. HE—EIDRERR EFECH LT,

Mp B
Mp DRERTTEE. E—EIDOEREMP & EICECTZ.

filRai5EiFiRaEIYR
AR RODEIRTTEA. B—EORERMF ETTACEU .

FbRai5E R (C 45 (T B Sl i aF
FREERR P (CH T D REHREEEHI AL SB—EIOREMR ETTECE T,

li1 B s P X

BALB/c YR, DBA/2 YIXRIC, R FTMp (1.5 x 10° CFU/mL) ZF £ 20 pL.
£t 40 uL (6.0 x 10’ CFU/mouse) THRE&S Uz (Day 0). Day 14 T. ~/ (U AUE
AY MU W NEME (ASONE) ZHWTRREX D MEEZEEI L. Mp FHENTUMES KU
P1 EREBRENTUMEZ ELISA (CKDFHELZ. Mp (& 10 png/mL. P1(60-1525)EH
Bl 1 pg/mL ERBEKSIC. FNEN PBS THIRL. 96 well half area microplates
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(Corning Inc.) (TiRHIOL. 4°C T—MEEE UEHE{E LTz, EBELI=T L — % PBST

(0.05% Tween 20 7300 PBS) TiEi##. 1% Block Ace (DS Pharma Biomedical, Osaka,
Japan) ZHRNU. 1 BEEETREL IOV F I UTe. RICT L — b PBST THERE.
0.4% Block Ace THRIRUZMEEH > T 2T OvF>J LT L— MIRML, 2 K=
SETERBE U, 2 BRI, L — & PBST THE% L 0.4% Block Ace T 5000 f&&RL
1= horseradish-peroxidase #Z:# goat anti-mouse IgG Z RN L. 1 BEZERE TEHFE U/,
TJL— % PBST T, #&2E 0.8 mM d tetramethyl benzidine (Nacalai Tesque)
ZAWTCEEBZE. 2 N H,S04 [CKDEBRIGZ{ELESR. microplate reader ZFUL\T
ODa4s0-570 ZHRIE U TZ.

BRI SR 35V 5 B P
WESEERRICH | BEEHEA R, B—HORBIT E 5 ECEC T,

R RRADOBRIBIC KDY MO+ L

BALB/c ¥JX. DBA/2 YXDRIC. FEATFTMp (1.5 % 10°CFU/mL) ZF&20uL 9
D. 5140 uL (6.0 x 107 CFU/mouse) T#EE%S5 Uz (Day 0), Day 14 THEfEZEIUN
U. SREEARAT 4 IA 10 MLPT, 5 mLSUSDTS 2w -8RV, B &I
ligZzEEHTINEL, 70 um WILA ML —F—(TEB L. ERZEIR Uz, IDEL
TeREfE (L 50 mL F 21— (CEYX L. 600 x g. 4°C. 5=mM&. EBZRSI U ACK lysis
buffer (0.1 mM EDTA-2Na. 10 mM KHCO3. 150 mM NH4Cli&##/K) % 10 mL A&l
L. B, ERTS5DP{EUBMIEE, 2D%&. MBARAT DA% 10 mL X,
BMRISZIES. 600 x g. 4°C. 5w 0LUE. EBFEERSIE. BERXAT1 DA (10
vol% FCS. 1vol% RZZU>-X LT RIAS AR, 4 ppm 2-mercaptoethanol i
J0 RPMI1640) T#EHL. BE 70 um @WILA ML —F— (@ U TSR ZiRE. k=
AIE LTz, 2.0 x 107 cells/mL (CHA% U /ZRE4MAE 50 ul (1.0 x 10° cells/well) % 96
well flat-bottomed culture plate (CIE#EL. 1.0 x 10® CFU/mL (CA%L L= Mp 50 pL
(5 x 10° CFU/well) ZHRINU. 5t 100 uL THE LTz, BHIREDEEEL. 37°C. 5% CO,.
RFIASKE T TITL. IBENMNS 3 HTEBZBUW U, BELEEROY 1 Mo D EERF
fii(% ELISA kit ZF3L). IFN-y (BioLegend). IL-17A (BioLegend) Z=HIEUL/z. O
O—)LIE& kit (CECTZ.

Mp B
BALB/c ¥R, DBA/2 YIRIC, R FT Mp (1.5 x 10° CFU/mL)%&E 520 uL 3°
D. 5140 pL (6.0 x 107 CFU/mouse) THRE#&S Lz (Day 0), Day 14 (C. Day 0 &
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Ekk. MBS T T, Mp ZRESE5 L.

CD4™ T fifakgE

BALB/c ¥ X, DBA/2 YDRIC, FREYF T Mp (1.5 x 10°CFU/mL) ZHE820uL 9
D, 5140 L (6.0 x 107 CFU/mouse) THEEZS LTz (Day 0). Day 13 (CHLT. CD4*
T #R3ZBRET D7z, anti-CD4 antibody (100 pg/mouse, clone: GK1.5, /\-/JU R
—TKDOBER)., O> bO—)LkE U T, rat IgG2b, k Isotype Ctrl (100 pg/mouse,
clone: RTK4530, BioLegend) % 300 ulL/mouse TREERIRS LIz, Day 14 (CHULT.
Mp ZER . £H (Day 15) (CAfastidRZEIRL. SEMiEdo0—0+1 hX—5
—ZRAWTET Uz,

e ARAR
RETARATAIL. SB—EIDREMR ETHEICECT.
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(SRERFER)

BNDIAD Mp BT B A2 1l

8 BNV IR (A/J X DA, BALB/c ¥ IR, C3H/Hel ¥R, C3H/HeN ¥R,
C57BL/6] ¥R, CBA/N YR, DBA/1 XX, DBA/2XIX) D Mp [CXT DREZ
M T D/zs(C. Mp Bk 1 BEICH I DEEERHPOESE% real-time PCR Tl
TE LTz, TOFER . 481K C5 £ RIB L TUL\S DBA/2 Y IR (CH T BRI OEE (.
BALB/c ¥ JX{° DBA/1 ¥ IOR LR LT, BRICEEZRUIZ (Fig. 14a) . Fz. B
U<H#K C5 ZRIELTULD A/ XDRICHITDREZE. BALB/c NIORERFETHDIE

(Fig. 14a) . &=5(C. DBA/2 ¥ RADAMRESGERPDEREE. B 3 HB KU 5 HEIC
BULTEBALB/c YR LR L TRBEZRUIZ (Fig. 14b), R(C. BREFIRELAEL
ZHAV. Mp B 1 BE(CHITIMIEEERPOEREZHMILIcE S, real-time PCR
DFER EFERRIC. BALB/c &LEE L. DBA/2 YDURICHBVWTEREHNSER <UL (Fig.
14c) »

RIS, Mp B2 1 BE(CH IS DAREESRPOREMABLL (CD45") | FHEkEr (CD45”
Ly6G" CD11b" Siglec-F) . Af@~2o0O7 7 —=>4%% (CD45" Ly6G CD11c" Siglec-F*)
ZJO—YA bA—F—(CKDFHILTz. TDFER. C57BL/6] ¥ XX° CBA/N YIX(C
BT DRBHADEIES KOWFHBREN . BALB/c YO X &L LT BRICIKEZ R LTz (Fig.
15a), EEa~Yo0O7 7 —>8(4. BALB/c YOX &R L. A/ XX, CBA/N XD
AB XU C3H/HeI ¥ I RICBWTCERICKEZ <UL (Fig. 15a)s LML, DBA/2 YD
R(CH I DA ERPOEZ(E BALB/c YO X LB U THIETH D —HT(Fig. 14).
ARES R R DR HREEL. FPEREB LU~ OO T 7 — 283, MR (CENER
S5 ofz (Fig. 15a). Ffe. 1 —TJ 72 BALB/c ¥R & DBA/2 YO XDBHREEF
WH(CH T DREHAREL. FPERES LU~ o007 7 — B ERR(IC, MR (CEN
5NNz (Fig. 15b),

R, Mp Bk 1 BEOMBFEERP(CHNT, REEY A M2 THD IL-1a. IL-6
BEKY IL-12 p40 % ELISA [CKDFHIEUTZ. RBEMHRAEE JUFHEREDIER & Bk
(C. C57BL/6] ¥R, DBA/1 ¥ IOAB KU CBA/N ¥IRICHITB IL-1a. IL-6 BKXKD
IL-12 p40 (&. BALB/c ¥YDOX &R UT, BMERE UL (FBERGRBAZRUZ (Fig.
16)e —/3C. DBA/2 ¥IRICHIFTD IL-1at° IL-6 (&, BALB/c ¥ IR ELEE L TZEIEN
BNEDD, IL-12 p40 [FBERICEMEZRUIZ (Fig. 16). Fie. A/INDRICHITD IL-
12 p40 © BALB/c Y OR EEEE LT, BMEDOEAENZRD SNz (Fig. 16). LI EDIERK
D, DBA/2 Y IX(d. DV IXELEERU T, BRRICHITDMADOREN REAMEHRS
nrEZENS, Mp BRECH U TERBRETH DI EHhRENTz,
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Figure 14. Mp bacterial load in BALF after infection in several inbred mouse strains. Mice were infected
intranasally with Mp (6.0 x 107 CFU). (a) On 24h after infection, DNA copies of Mp in BALF was determined using
real-time PCR. (b) On 24h, 72h and 120h post-infection, DNA copies of Mp in BALF from BALB/c and DBA/2 mice
was determined using real-time PCR. (c) On 24h post-infection, Mp bacterial load in BALF from BALB/c and DBA/2
mice was analyzed by bacterial culture assay. Data are shown as means + SD. Each experiment was performed
twice. (a) n = 4 or 5 per group; (b) BALB/c: n =5, DBA/2: n = 5-6; (c) BALB/c: n =5, DBA/2: n = 6. Student’s t-test (b,

c) and Tukey’s test (a) were used for statistics analysis. *P < 0.05; **P < 0.01.
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Figure 15. Immune cell numbers in BALF after Mp infection in several inbred mouse strains. (a) Mice were
infected intranasally with Mp (6.0 x 107 CFU). On 24h post-infection, the numbers of CD45" immune cells, neutrophils
(CD45" Ly6G* CD11b* Siglec-F~), and alveolar macrophages (CD45* Ly6G~ CD11c* Siglec-F*) in BALF were
determined by flow cytometry. (b) The numbers of CD45" immune cells, neutrophils, and alveolar macrophages in
BALF from naive BALB/c mice and naive DBA/2 mice were determined by flow cytometry. Data are shown as means
+ SD. Each experiment was performed twice. (a) n = 5 per group; (b) BALB/c: n = 5, DBA/2: n = 5. Student’s t-test (b)
and Tukey'’s test (a) were used for statistics analysis. *P < 0.05; **P < 0.01.
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Figure 16. Cytokine levels in BALF after Mp infection in several inbred mouse strains. Mice were infected
intranasally with Mp (6.0 x 107 CFU). On 24h post-infection, the concentrations of cytokines in BALF were determined
by ELISA. Data are shown as means + SD. Each experiment was performed twice. n = 5 per group. Tukey’s test were
used for statistics analysis. *P < 0.05; **P < 0.01.
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Mp B(CH TS Mp RHRNOTUFMS LT T HMaLE
EERBEROFE(CEELRRFELUTHSNTULD IL-12 p40 M. BALB/c ¥R &
DBA/2 YD XADRIEFERP (CENTERRENROSNZZ NS (Fig. 16). NS
NDOAD Mp BRE(CHITDIESRBRICICERNHDONZHE Uz, £9'. Mp B 14
HE(CHWT, MEEP(CHTD Mp FENFUMEZSHE L7z (Fig. 17a). - —2J BALB/c
NDORAEFA—T DBA/2 YIRICHUTH Mp HFEM total IgG (FN\wIITZI> REU
TEafEZRUTWBEDD, Mp BE(CKD. BALB/c ¥ IJX&E DBA/2 ¥XOX(ICHITBIMN
$Erho Mp 2K total IgG (FERCIBMULZ (Fig. 17b). /\w OIS > RINEVER
EUT. Mp REICFET DREITOT Y AESERAB (U, IHFEN (CTRHIRES
LTWBHEkENEZ SNz 7. ZDfzs. Mp REICFES D PL EHBICEEL. Mg
RICHITD Pl EABRFENTUMEZIHEILZ (Fig. 17a). TDFER. \w oI5 RO
K <HPZ 5. Mp 21 total IgG EEHRIC. Mp BEERICK D BALB/c YA & DBA/2 Y
DA CHITBMmEEFRD P1 FFEM total IgG (FBR(CEIMIULEE (Fig. 17¢)e —/5T. Mp &
F(CLDIEIUE Mp HF2M total IgG BKU P1 4FEM total IgG (&, MR ICENR
HNIEMo Tz (Fig. 17b, €)o RIS, Mp BR 14 HEDY I AL DEfEZEUNL. Mp T
BRIB#EO EERDA MOA > E27FENTITDIET. Mp 1HENQ T flifesd iUz,
Thl BH o "> THD IFNyS KU Thl17 BY A O THD IL-17A (G F1—T
BALB/c N IAB LU F—T DBA/2 X IRELEE LT, Mp B4 D BALB/c X IRAH
KU'DBA/2 Y ORTHER EANMNRDSNZ (Fig. 17d). FEERENS &(C, Mp B
BDBALB/c XY IR & DBA/2 YXORZER UTc & A I8 E EFERD IFN-y S XU IL-17A
(&, DBA/2 ¥ ORXTHE(CEMEZRUIZ (Fig. 17d). LLEDIERKD. Mp BEREF(CHLN
T DBA/2 ¥R, Mp FEWN Thl XU Thl17 RBEEZRFEI DI ENHEASHNE

rolz.
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Figure 17. Inmune responses after Mp infection. (a) Schematic representation of the experiment. (b-d) BALB/c
and DBA/2 mice were infected intranasally with Mp (6.0 x 107 CFU). (b, c) On day 14 post-infection, the levels of (b)
Mp-specific total IgG in 32-, 160-, and 800-fold diluted plasma, and (c) recombinant P1-specific total IgG in 160-, 800-,

and 4000-fold diluted plasma were determined using ELISA. (d) On day 14 post-infection, splenocytes were cultured

with Mp for 72h and the levels of IFN-y and IL-17A in the culture supernatant were determined by ELISA. Data are

shown as means + SD. Each experiment was performed twice. (b) n =5 per group; (c) n =5 per group. (b, c) Significant

differences were observed only in the (b) 32-fold— and (c) 160-fold—diluted plasma samples. Tukey’s test (b-d) were

used for statistics analysis. *P < 0.05; **P < 0.01.

- 51 -



Mp BRER(CEH T B bR Ol LG

DBA/2 N RAMD Mp BRICKD. MpHFEN Thl KU Thl17 BN @ FEEENZS
EMS (Fig. 17d). RIS, NS THIBEISEN Mp BRI (CR(FITHEZMUIE. £
3", BALB/c ¥R & DBA/2 ¥IR(C Mp ZREREE. 14 BICHE Mp ZRERL. Bk
2 1 HERCH T DMEAERPORED KU REHMEZ M U /= (Fig. 18a). TDFER.
BALB/c X IRXE KU DBA/2 X IRD Mp BREEECHITDIREEE. TNEND Mp #)E
BB EHER U T, BRABAMNZEHSNIZ (Fig. 18b). Fic. BALB/c X XDAHRZSE
R DRIEHREN S KOMFHERE S, POl & BRI (CENRD SHRN—FT.
DBA/2 XX DB RF DR Ed KO EREN (L. #IEIREREF SR L. Bk
ZIFICHBVWTERCEINUE (Fig. 18c). £EiaxoOT 7 —28(d. EE55DFRGIC
BWCEBREEE THD (Fig. 18c). ML EDIERKID. DBA/2 ¥ IAIC Mp ZHRR&E=E
TEBR. #IEIRRER E LB L. FRDOREMER T D EhREN/z.

R(C. DBA/2 R RXDBEREREF (CFRED SNIEFADIFRENRE(C Th1 BRU Thi7 I5&F
NE5T20OMZEHi I D=8 (C. Mp BREEEAICHT CD4 FiiAzMEL. CD4" T Hifa%=
BREURZ. TD%&. Mp B 1 HRICH (T DAMEDERPOREMATE. FPEREE KU
fife~o0O7 7 -8 JO—YA hXAX—=F—(CKDFHmUL/z (Fig. 19a)., TDIER. 77
AV TG SEEE LR U, 11 CD4 FIAESE(CH VT, E55DFRM CHEREHE
BB SLFHEREOBRIRBA N RH S5SNIz (Fig. 19b), —AT. ffa~xo07 7 —>%#
[CFZEN RSOSSN Dz (Fig. 19b). CNSDFERKLD. Thl {2 Th17 REISEM
DBA/2 Y ADBRREEF (CERH SNIEADHFPESEDTITE(CHES U TWVWD I ENRE
niz
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Figure 18. Mp bacterial load and immune cell numbers in BALF after Mp reinfection in BALB/c and DBA/2
mice. (a) Schematic representation of the experiment. (b, c) BALB/c and DBA/2 mice were infected intranasally with
Mp (6.0 x 107 CFU). On day 14 post-infection, mice were intranasally reinfected with Mp (6.0 x 107 CFU). On the day
after reinfection, (b) DNA copies of Mp and (c) the numbers of CD45" immune cells, neutrophils (CD45* Ly6G* CD11b*
Siglec-F~), and alveolar macrophages (CD45* Ly6G~ CD11c" Siglec-F*) in BALF were determined by real-time PCR

(b) and flow cytometry (c). Data are shown as means + SD. Each experiment was performed twice. (b) n = 5 per

group; (c) n = 5 per group. Student’s t-test (b, c) were used for statistics analysis. *P < 0.05; **P < 0.01.
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Figure 19. CD4"* T cell-dependent neutrophil infiltration in reinfected mice. (a) Schematic representation of the

experiment. (b) BALB/c and DBA/2 mice were infected intranasally with Mp (6.0 x 107 CFU). On day 13 post-infection,

mice were injected intraperitoneally with anti-CD4 or isotype-control antibody (Ab). On day 14, mice were intranasally

reinfected with Mp. The day after Mp reinfection, the numbers of CD45" immune cells, neutrophils (CD45" Ly6G*
CD11b* Siglec-F~), and alveolar macrophages (CD45* Ly6G~ CD11c" Siglec-F*) in BALF were determined by flow
cytometry. Data are shown as means + SD. Each experiment was performed twice. (b) BALB/c (isotype Ab: n = 10,
anti-CD4 Ab: n = 10), DBA/2 (isotype Ab: n = 9, anti-CD4 Ab: n = 8). Student’s t-test (b) were used for statistics

analysis. *P < 0.05; **P < 0.01.
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(EF]]

AR T(E. Mp B 1 B D DBA/2 YD X(CHVTDAREFRPOREREN. EIRDE
EFESEED 7 BEDT IR (A/]. BALB/c. C3H/Hel. C3H/HeN. C57BL/6]. CBA/N.
DBA/1) &HEELT. RESMEZRIZEEZASHEURE (Fig. 14a). BEDIRE(CHL
C. DBA/2 YD XI&. Pseudomonas aeruginosa. Bacillus anthracis X> Staphylococcus
aureus 72 &, fDBEAR(CH U TRZENB LS EAFSN TS 7277, KER(E. BE
DIRE EFELLTH D . DBA/2 W I AIFMp BREE(CH U TEREZENT WV EHVRENTE,

RS 30 U LDEBRENSRD ., BRRZED KUIESREDEME LR EZE D 44K
S RFATHD C. WRDERMEEE LT, MEAEATY AL L. FhEki><w o007
7—ICLDERZTRESED LT, MEKRZHIRT D. TNICMZ. E&EHR. o0
J7—>, FREK. VRS SUREHIEESD. 2 < OHifeaEZHb S B3k TS50 X
>k (C3a. C5a) &FET S, MAEARTSITAS MOFTE, Cha (d. FHEREKE
(CIFTE9 D Coa BBRREN L. FHEROFEEH LS LEHERET D NN TNS
7779, DBA/2 RORAE A/IRDR(G, HICHHETI ST A ~C5 #REBLTWS ¥, —5
T. A/ XD ADRRFFERFPORERE (FMUDY IR EFRETH O ENS., #RHDRT
— RN DBA/2 YO X THRENIZEEDBINICES UL\ Z EHVRE SNz (Fig. 14a),
—REAY(C. ARSI LTS KRIEAREFEOHR . Mg (CEE I a8~ o07 7 —
TTHIMETIOT 7 —HERTHD T EHESNTLS 8183, Wilson 5(3. DBA/2
YORCHIFTBToOT7 —>0REEEN . C57BL/6 DXIOT 7 —> B U TR
ERI/EL TS 7, ZDIesH. DBA/2 ¥IRICHIFDEEDENME. flewoO0T 7 —
SOFERMEVNC & (CERTDEEENEZIS5NSD. UL, DBA/2 YIAM Mp (&
R R I BB AN X AICDWTIERERPRETTH B

FIz. Mp BB (CHIT DIMRREFRRPOEFPEREE. DBA/2 NIAB LU A/INTX
BITEMNRDH SN IeZ EMNS. Mp BERIFOFFHENESE(CH 17D C5 DHFS(HERWVE
E£z5N% (Fig. 15a). &z, C57BL/6] YR X2 CBA/N YR (CH T B R/ MpzEx =17
thERE (. BALB/c ¥R ELEE LT, BRICEMEERLTWLS (Fig. 15a). &5I1C. N
SHEREMEL. C57BL/6] XXX CBA/N YIRICH T BIHRZEEEPD IL-10. IL-6
HBEIUIL-12 p40 (CHNTHE. BECKES U (HMETHEEZRL TULE (Fig. 16). Liu
5(3. BALB/c Y XDEHAMIRE(CISUVT, TLR2. TLR4. TLR5. TLR6 0 mRNA DFIR
81, C57BL/6 Y ORDEHAMII SLEE LT, IERICENTEERLTHED ¥ YIX%R
T TLRBIRNERRB LA U TNB B HIDRERTERL TR LD(T I 1o,
IL-6 BKXUIL-12 p40 (&, EIC TLR2 ST FIUKEFEN TEH D Z &hS (Fig. 5e). C57BL/6)
I IRB KU CBA/N YIRICHITD TLR2RIRMMBOT IR LB L TIRIETH 3N EL
N,
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—75T. DBA/2 Y IRB LU A/I I RDBIESERT (CH1FS IL-12 p40 (£, BALB/Cc
NOREHBELUT, BRICEFE UL [ EEMEANRSHSNEZ (Fig. 16). IL-12 p40 (.
F—J T #fahS Thl MRRCHMEL T BTzICwBTEH S IL-12 p70 & Thi7 #EFEAD
MEICHEST B IL-23 [CHBTBIHI Iy hTHS *°. ZDIzsh. Mp BERE(ICHITS.
DBA/2 YO AM Mp HE2M Thl BLU Th17 REIHEDBERR LF (. Mp B 1 B&I(C
ERURIL-12 p40 [CEEELTWBEIEEEN'SS (Fig. 17d). BEDRELD. TR b
F 223w REET T, Coa WV IL-17A BKRUIL-23 OEEEIIHIL. MANEFRERE
FTBRTENPESHERD TS B, FRBEETILICHLT, Coa M IL-23 #K7FH% Thl7
RBEEEIF TR EERESNTND ¥, INSOWREETEEITDE, BPEICER
TBIL-12 p40 (&, IL-23 THBEEZSND. DS, C5%EKRIBULTLS DBA/2 Y
DR(F, BRED IL-23 WM ER LU TVWBAIEENNE L. ZOLEEN Th1 XU Thl17 %E
ISEDBEICTS L TVBDNE LN,

RIC, Th1 BEU Th17 REISEN. Mp DBEREEICSX 2HERTMMLIZET S, B
RE(CHBTDFTESHEDOTITE(CETE S I EMNESHMERDE (Fig. 19b) . AFER(E.
NIAX) LRSS —IC Mp ZERRSEZERC, MADEBEIESRINTEVNDIREE—
B9 8%, ZNICMR. EMNIBOVTEBBRRTRILT BT ENRETNTND P T
12105, Mp DFEIRE(G, BRI (CHITIMEEL DR BIRI ZIREISEZFETD
RN S D . TDICs. BB (IR SNIIFPIRD LR, WImReRE CHRESNT
RIEISE (CRE T BTREMNZ X SNz, BEC. Mp RN CD4T T HlfgH. FikDE
LTSI B ENDMENRETNTNS . FIXIE. Yang 5(F. & MTHIFS Mp Bk
([CHULT. Th1/Th2 LD EENREOEBLICEES 3T &aRLTWS P2, e, IL-
17 DOFEE(C L BFRERSHCET ST 3 Th17 MR P HXGIL-17A D LR (G, #A
P Mp IR BE (CHVWTERINTLD *®, TNSOIREF. Mp B DBA/2 XD
RCHBVTHEE SN CD4T T MfEN'. BREAEICHVTHFPIRSHZ(BEL. MitR
LB BAEEH AT BEDTHD. UHUARST(E. CD4™ T HilgnY Ty M
H(CITBETICEIESRM Oz, 5%, CD4™ T #ilBDH Ty hEEET B EHIC, IL-
12 p40 OFFFUAZ AT, IL-12 p40 D_LEF & CD4Y T HIRBDZEE & DELEEZESH
ETBDIET. BRAEKICHEITDIMADBLZFIHOIGETHDEEXSND,

Bk, AH5HTE. DBA/2 YA Mp BEMEDRAER SIS 2 L CERRETILYDY
A THDEHIT, BIEFEROERBRBIVIREZANDZET. Mp DREME%R MR85 T
BT EERURE,
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o

B=H DIUFUIEEICKIDMHRBEA DX LDEFA

DOF(d. Mp BER(C K BRI RNICHFRT ZAHEEZ T T IHICERTSHS
EEZBND. B, SAEEOEIRN R &2 3 EHIME Mp 5FHEEETH DT EN 5.
DOF > ORENMFLEINTNS,

Mp (&, b GELEMIRCIEE TR ETHEIEL., BREENHIIT DT ENS, Mp KMl
(CHEETBMNBEFTHD PLI° P30, UL INLYYUSTRELLE Mp ZHIRE U
DOFUBENEHAHF SN TS, I P1 & P30 A HEMAEREERELTE
SNIZHAN, b MR ERZIREAD Mp DIEE % 95%i1H1 93 Z EhRE SN TS %°,
Fie, EBECS59B3PLDOCKFETHB PICEI—RITBTSIAIRRII—EIIX
(C/5FTBTET. Mp BREBHIT R EERINTNDE Y, 50, EbEMRELUE
RICHBNT, RIS ZANTRELLE Mp EREEERIE LTIV ZOLT
T2 MERWEDOF N, [EXRORIEZRSE 36~37%FL . IHEXDFRIER%
11.9% BT EBR T EMBESINTHED PP, DOFHRQIBRATSGINDLS ICBD
NTWEz. —AT. ENTHBNT, DUFAEREICLDFEC, Mp BEREBOMIEDIEENER
BINTWNS 20, FIXE 1967 FEDIRE(CHNT, FELEMp ZENCDIF> L. &
Mp ZREER ., ZDROIMRREZITML TLND. TR, JUF 2 8F T Mp FHEN
FUANBESNTOIEERE (CHVT(E TSRIBSE E B U T, MAINEIRRN R
B5N3—7. DUOF BT Mp FENFENINFESNTUORMEERE TE. TSRIRSE
EHEE L. MRDBIENBRREINTND . TNSHIERE. Mp ([T DA AT (C
BETHITEAERULTVNREDD, DOFEBNHICHAEBILSERTEEREL
TWB. BDE. J\LRG-810x0) 2 L2 BOVEREHT LD T, E NERRIC, DUF
SABEIC L DT Mp XDBLNEREINTS. Ffo. P1 ZHFRICAVE/\ LRSS —
([CHIFBRFICHBNTE, DIFUAEEIC KL DL ENRNRD SNRNEF TR
(CHRNBILT BT EMMESNTND ¥, BECEDXT. TNBSDIFIBBICLD
FRBIEAN X ASRASNTE ST DIF > RHRDAZAEEE L 2D> TLVz. ZDfE
&, ¥R Mp DOFUBRIC(E. DOFABEC K DRI BT B A DX LDREAH
BTHDEEZBNI,

AERCDNT, EEDRIEIE TORETICLD, Mp BERICKDFEEEINS Thl BLU
Th17 ®EISEN . Mp B (C, [FHIRSEEMHSHAZTBILIEITENBASHER
7z (Fig. 19b) . TNSDFERNS, Mp DIFABE(C L BIHRDBEILH, DIF (K
ZTh1>Th17 DFEEN U TSI SR I SN TV B EREENEZ S5SNIz, LT THREITI(E,
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E D Mp FiRZBILSEBASRBEL R DTEAREL Mp ETVILZZOLTZ2) T
(alum) ZYDRX(CDOFAEEL. Mp ZRERSEBDIETILVZANT, DIUFEEICK
DIRBACA N Z X LDFFRZR D T2,
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(SRERARI & 53]
4%-)\SRILATILT E R - U > EEFEER (L. Nacalai Tesque KDEEA Lz, Aluminium
hydroxide gel (alum) (& InvivoGen KDEEA LTz,

6-7 8D BALB/c YR (Iff) (. HATIZATILS—HRAStELDBA UL, BEHIN
w2/ 5> R%Z BALB/c &9 TLR2 R#EX DRI, Oriental Bio Service KDEAL
Jzo TNBNDROEBEREE. FE—EOEREME EFECECTZ,

Mp I5&
Mp DIFETGEE. E—EIORBRMBIEFECECT.

Mp 2 by IDH1 5 —HB
Mp R v D% 9 —HeBIEIS. HE—EIDRERR EFECH LT,

AEE Mp DFR

-80CTHREL TL\D Mp Z=RT/AREL. 6000 x g. 3B Timl. EEZEURLIZE.
L w % PBS T 2 @i%#EUZ, =5(0&0E. PBS ZEDIRE. Mp ZRELT DS
(C.PBS ZAWTHIRLIZ 0.16% /\SRILATILTE RZNZ.37°CT 1 HEFFEUT.
BRER. /\SMILATILTE REERDBRLSZH(SR=OU. PBS T 2 BEUZ. RIOE.
PBS ZhlX. 25G #ZFALT. BEE Uic, &L Mp DEHE=(J. a Pierce BCA protein
assay kit (Thermo Fisher Scientific)ZFEWTAIE Uz,

Il B s P X

BALB/c YO XMDEAREIE T (C. Day 0, 10 TAEE Mp (4 ng/mouse) % alum (250
ug/mouse) EHIES U, &5EHMAHE PBS THE L., 296G Y121 045— (Terumo
Corporation) ZBW\WTAADE FI(C 25 uL 3D, 51 50 pL/mouse TS U1z, Day 17
THREXLDMmIEZEURL., Mp $FENFUAMEZ ELISA (CKDFHELZ. mEEFhissiE
(&, BTEIDOEEME EFFECE U,

Mp B
Mp DRERTFEE. E—EIDOEREMB & EICECTZ.
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filRai5EiFiRaEIYR
AE(E Mp ZRZE UTENDXAIC Mp 2R, 1 BROMZEERZEIRU .
e RDEITTAL. B—EOEREBRMR ETTECEU T,

BRI SR 35V 5 B P
WS SEERAICH | BEEMAEE. B—HORBIT E5ECEC T,

FbRai5E R (C 45 (T D Sl i =F
FBREERR P (CH T D REHREEEHI AL SB—EIOREMR ETTECE T,

FbRSERRDIT EH A > i

fmfasE#RZE 6000 x g. 5 ATEMLL. EBEZEEBUNLZE. ELISA kit ZHAUL.
CXCL1(MKCO0B, R&D Systems). CXCL2(MM200, R&D Systems) . CXCL5 (MX000,
R&D Systems) ZAIFE UMz, 0O MI—)LIEE kit (CEU T,

R HRRDBRIBIC K DY N > EE L

BALB/c YO XMDEAREIE T (C. Day 0, 10 TAEE Mp (4 ng/mouse) % alum (250
ng/mouse) EHIKS U, #5EAHE PBS THEL., Y1049 —2RAWTEADK
TI(C 25 uL 9D, 5t 50 pL/mouse TS5 LTz, Day 22 T Mp #R&E1%5 U/z#%. Day 23
THEREZLURL. MRERARAT 4L 10 MLHBT, 5mMLSU>SDTS>Sv—8%H
W BEC & (CHElEZEEESHTINEL. 70 um BILA ML —F—(TEL. BBz IR L
1z RHEREDBERIRIC KDY SO+ D EEFHMES AL, EEIOERBRME EFECEU .
1B FEPOY A MO D EASHE(E ELISA kit ZRU). IFN-y (BioLegend). IL-17A

(BioLegend). IL-13 (eBioscience, San Diego, CA, USA) ZBIFELE. 0O MI—)LIE
& kit (CEUT,

CD4™ T fifakgE

BALB/c Y XMDEAREIE T (C. Day 0, 10 TAEE Mp (4 ng/mouse) % alum (250
png/mouse) EHIES LIz, Day 34 ([CHUT. CD4' T fi3ZERRZE T B/, anti-CD4
antibody (100 pug/mouse, clone: GK1.5, /\/JUJ R—<XD{EHR). I> bO—JLiE
& U, rat IgG2b, k Isotype Ctrl (100 ng/mouse, clone: RTK4530, BioLegend) %
300 pL/mouse TREREAIRS Uiz, Day 35 (CHULT. Mp =R, 2H (Day 36)
(CAHRRSEERZ LN LTz, FRREER T (CH 1T D Rl EEHii S A (L. S8 —EIDEERMA
EFEICEUT,
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(RERFER)
AiEE Mp DO F AEIEIC K B IFhiKiEiE (e

F9'. (SHILATILTE RZBAWTAE{E Uz Mp &ERBIE(LEITH D alum ZH(C
KRTFi5 U, miEHFo Mp FFENTAEZHE Lz, TORR. FFRBEEF SR L. &L
Mp SR CHUVT Mp 45EM total IgG DBERIMENNERH SNE (Fig. 20a), €ZT.
Mp B 1 BR(ICHWT. REFRPICEITIREZFMUICE S, FERBRF SR
L. &b Mp RERF CRERQREDRANRH SNz (Fig. 20b), RIC. AhiEEHEERH
DFEMAEEL (CD45Y) | fFhEkEL (CD45" Ly6G* CD11b* Siglec-F) HLUfHa~o
O7J7—>#% (CD45" Ly6G CD11c* Siglec-F*) 270 —Y+« hX—4—TiHMliLI=. IE
FIGRFCH T, Mp B 1 HRRORRETSHRP (CH T D REMIRERS KUFREkE (. O
> hO—)LBFEEER L. BEMEMMEER =Nz (Fig. 20c), —AT. Mg o07 7 —
TEE. I bO—ILEEEIERBERBICTEALIERD SN > T2 (Fig. 200), HEDEDH
DB NTUVDAREIL Mp RERFCHWNT. AifaitsRHPDREHIBE S KU PEREE.
IR EEIRE TH Dz (Fig. 200). RIS, HFHEKDZEBICEERRF THDITENDT
> (CXCL1. CXCL2. CXCL5) Z=sMliLTz. ©OMER. FFREEFCIE. I bO—ILEEE
AR BBRESERP(CHITSD CXCLL, CXCL2 XU CXCLS mBERMEMNEREENE

(Fig. 20d) . —73. ANEL Mp RfZRF T (&, FERERFELEE L. CXCL2 S KU CXCLS (
(FZENTIRNEDD., CXCL1 BRI NERH SN (Fig. 20d) . L EKD RNEE Mp
DOFARE(T, BRE(CH T DR FRTPOREE(FHH EIEE THD—H T, MAICH T
DIFPEEE(FFEI TE RV EHVRENTS,

RIC, EEORDIFPECSE(CRFITHEZTMM T DI, FA—TIYDRITHRL
REEDMp (6.0 x 107, 2.0 x 10’. 6.0 x 10°CFU/mouse) ZRR=H, AbRES
BHRCHITDFPEREHDREE(CMF T DONZFFMUTZ. Mp B 1 HRICHSITIR=EZ
real-time PCR (CKDBIELEECD. BESTEZ Mp 2ARFN (CHlRAERP(CHITD
REDENMN RSN (Fig. 21a). Ffz. MREGERP(CHITDREHIBEL. FHEkER
BRURRE~Y OO 7 —>8Z 20— hA—F—(CLKDFHA LIz E D, Bt
Mp E4&FH (CHRRIEFRP DREHIRE S KUHFPEREMMENM U (Fig. 21b), —/A T,
fifRsesRPORe~ o020 7 — 28T (FZE LGz (Fig. 21b), U EXKD. EBEMK
FRRFHRERDIZENER SN ENDS. ANEE Mp DO F ARTEN. Mp RREREFDIF+
KSHzfRES B dRBLEZTHREIT DRI RSN,

-62 -



ek

|

oD
DNA copies of Mp
/BALF
N w
1 1
fo—2t—

L] e

0 g T 0 T T
PBS Vaccinated PBS Vaccinated
mice mice
c) CD45" cells Neutrophils Alveolar macrophages
(x 10°) o (x 10°) " (x 10%)
1.5 akad 1.5 ok 8 7
6
~1.0- b = 1.0 o -
c c [ =4
° 3 24
©0.5 r ©0.5 ©
2 -
0.0 T T T 0.0~ 0 T T T
N =) > N ) > N () >
Q 60 QQ, .00\9 Q \kO QQ; o @ \(0 Q% l(\'b\?)
N\ Y
o® bcf’\ 2 o° ,boo S o® O
KN AN KEARPN
Mp Mp Mp
d) CXCL1 CXCL2 CXCL5
ek
ok ke
*k * ok
500 200 *x 1000
i i ole
400 . 150 - . 800
| i - - i ) °
E 300 E 100+ E 600 hd
2 200 o . 2 400
100 - |‘$| 507 : 2007 |
0 T T T 0 T T T 0 T T T
N ) > A > N 3
o © 2 ~Q®\e» o ) Qq;b R o ) < Q’% 22
9 &S ) C‘J\Q o c‘}\‘\
O (4 . o@ (@) O . 00 ¢] O . (,0
A'b N A'b \ Q'b N
Mp Mp Mp

Figure 20. Neutrophil infiltration after vaccination with inactivated Mp plus alum. BALB/c mice were vaccinated
with PBS only or with inactivated Mp plus alum. After the last dose, mice were challenged intranasally with Mp
(6.0 x 107 CFU). (a) The levels of Mp-specific total IgG in plasma (dilution, 1:160) were evaluated by using ELISA
after the last vaccination. (b-d) In BALF harvested 24h after Mp infection, (b) DNA copies of Mp; (c) CD45" immune
cells, neutrophils (CD45* Ly6G* CD11b* Siglec-F), and alveolar macrophages (CD45* Ly6G~ CD11c* Siglec-F*); and
(d) the levels of CXCL1, CXCL2, and CXCLS5 in BALF were evaluated by using real-time PCR (b), flow cytometry (c),
and ELISA (d). Uninfected mice were used as controls (c, d). Data are shown as means + SD. Each experiment was
performed twice (d) or three times (a-c). (a) PBS: n = 5, inactivated Mp: n = 5; (b) PBS: n = 4, inactivated Mp: n = 5;
(c) uninfected control: n = 4, PBS: n = 4, inactivated Mp: n = 5, (d) uninfected control: n = 4, PBS: n = 4, inactivated

Mp: n = 5. Student’s t-test (a, b) and Tukey’s test (c, d) were used for statistics analysis. *P < 0.05; **P < 0.01.
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Figure 21. Differences in neutrophil infiltration in naive mice according the infected dose of Mp. BALB/c mice
were infected with various amounts of Mp (6.0 x 107, 2.0 x 107, or 6.0 x 10® CFU per mouse). At 24 h after Mp

infection, (a) DNA copies of Mp in BALF was evaluated by using real-time PCR, and (b) the numbers of CD45"immune
cells, neutrophils (CD45* Ly6G*" CD11b* Siglec-F~), and alveolar macrophages (CD45" Ly6G~ CD11c" Siglec-F") in

BALF were measured by flow cytometry. Data are shown as means + SD. Each experiment was performed twice (a,

b). (a) n = 3 per group; (b) n = 3 per group. Tukey’s test (b) were used for statistics analysis. *P < 0.05; **P < 0.01.

A& Mp DO FEEEDOB TS Mp 1BEN T ka1l

RIS, FSEMp & alum ZRHICK T OOFEEL. THIRISESZH-MELE. 2 mRE
%, AT L. i Mp THEL. 15& BB IL-13. IFN-y, IL-17A % ELISA
(CEDBIELRE, IL-13 (. Th2 BGEDFECHOEESN. IFN-y(L. Thl BIGE (L
WEESESND. R IL-17A (E Th17 BGEICHEVEESN. FhEROBBEICES5I3
EMRETNTUND 3, ZORR. B8 DECHITS IL-13 (&, FERERE. FE(L Mp &
BCRANSY. REFAIEETH oz (F—FkREH). — AT, BELBCHITS IFN-yH

KU IL-17A (F, FERIERF S LA REE Mp RERFHCHWTERR LEM

b (Fig.

22)c IEKD AEE Mp DOF 218 (E. Mp 4588 Thl XU Th17 REIGEDHE

ZRET D ENREENTZ.
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Figure 22. Mp-specific CD4* T-cell response after vaccination. BALB/c mice were vaccinated with PBS or
inactivated Mp plus alum. After the last vaccination, splenocytes were cultured in the presence or absence of Mp for
72h, after which the levels of IFN-y and IL-17A in the supernatant were measured by using ELISA. Data are shown
as means + SD. Each experiment was performed three times. n = 5 per group. **, Student’s t-test were used for
statistics analysis. *P < 0.05; **P < 0.01.

RiEE Mp DO F > EBROBEIGEICSHITS TLR2 DFS

RIS, ANEE Mp DOFAEIEIC KD Mp 1582 T ffSE(C TLR2 S0 FILESET
ZONEFHIIUZ. 9. TLR27 YDRICHREL Mp & alum ZH(CET/S L. mfEdh
(CBH1FD Mp $FENFUMIZ I Uz, LEEIIRE LT, TLR2Y YORZALZ. T
8. FEEMp DOF ABEICLD LR TS, MIFP(CHITS total IgG (&, TLR2Y B &
8 U T TLR27 BHCHWTERITAEL Uiz (Fig. 23a). =5(C. s Mp THRIE
Lic&ET3, EBELBICBITR IL-17A (. TLR2Y BB L. TLR2 B CHR(CIEKIE
ZRUE—AT. TLR2 B CHWT IFN-yI'EiEZ R UTE (Fig. 23b). U EDRERLD.
TLR2 20 F)U(F. AEEL Mp DOF 45580 Mp 2N Thl RREEEDFE(C(IRES
B9, Mp 158N Thl17 BEICEDFE(CHESI D Z2RLTND,
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Figure 23. TLR2-mediated immune responses after vaccination. Control TLR2"" (+/-) and TLR2" (-/-) mice were
vaccinated with inactivated Mp plus alum. (a) After the last vaccination, the levels of Mp-specific total IgG in plasma
were evaluated by using ELISA. We used plasma samples diluted 160- (e), 800- (A), and 4000- (m) fold. (b)
Splenocytes were cultured in the presence or absence of Mp for 72h, after which the levels of IFN-y and IL-17A in the
supernatant were measured by using ELISA. Data are shown as means + SD. Each experiment was performed four
times (a, b). (@) +/-: n =6, -/-: n = 4; (b) +/-: n =5, -/-: n = 5. Student’s t-test (a, b) were used for statistics analysis.
**P < 0.01.
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FEE Mp DO F LIEBRORBLEICHSITS CD4' T HilBOEFS

RIS, NEE Mp DO F A8 D Mp B (CERO SN DIFHERSEDIBEN . Mp %F
28 Thl BEXU Th17 RFIGE(CER T DO MUz, NEE Mp DOFAEEYD
D CD4A™ T #ifE (Thl BKU Thl7) ZRET Dz, Mp RERATICHL CD4 Hiihz g
AR5 Uz, €D%&. Mp ZiR&8ig5 L. MCHITDINEZTFMLIT, TDR-R. 71VHS
1 THAAGSEEE R L. 51 CD4 TS SR CHB VT, NEEMp DOF HEE(CL DR
FEARRERES KOMFRERER OB ER (CHIE =Nz (Fig. 24a). —7C. ftkg~o0O7 7
—ZRICFEENTE DTz (Fig. 24a). =5(C. MRREERPICHSITDITENM> 8T
fliL/z& TS, CXCLS ([CIFZEAER M D TZEDD, CXCL1 SKU CXCL2 (347 CD4 Huk
BSCLOBRICHEI U (Fig. 24b). INSDFER(G. RNELMp DUFHEECKD
CD4™ T HiRBDFEN, ZORDBRIF(CHNWTIFPEKSHZTIESED T & &2 RE L TL)
Do BIZIC, FA—TXIRD Mp BERKFCH T DIFPIENEHEIC CD4T T HIFEAEH S5 L TL)
DDHVE I UTz. AEE Mp DOFAZFBIY DX EFMBI(C, A —IVIDRICHITSD
FRRESE R DRI, IFPEREE LU O0D 7 —Z8(E 71 V51 THkE
S8 L CDA FUKIRSRE(CE (ISR S o 72 (Fig. 25) « BLEDFER(E. &L Mp
DOFABEB(CKDFEEN CD4™T THIENMFPEROBHECES I L2RL TS,
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Figure 24. CD4* T cell-dependent neutrophil infiltration in vaccinated mice after subsequent Mp infection.

BALB/c mice vaccinated with inactivated Mp plus alum were treated with anti-CD4 or isotype-control antibody (Ab)

before Mp infection. (a) The numbers of CD45" immune cells, neutrophils (CD45" Ly6G* CD11b* Siglec-F~), and
alveolar macrophages (CD45" Ly6G~ CD11c" Siglec-F*) and (b) the levels of CXCL1, CXCL2, and CXCL5 in BALF
harvested the day after Mp infection were evaluated by using flow cytometry (a) and ELISA (b). Mice without Mp

challenge were used as controls. Data are shown as means + SD. Each experiment was performed twice (b) or three

times (a). (@) n = 5 per group; (b) n = 5 per group. Tukey’s test were used for statistics analysis. *P < 0.05; **P < 0.01.
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Figure 25. CD4* T-cell-independent neutrophil infiltration in naive mice. Naive BALB/c mice were treated with
an anti-CD4 or isotype-control antibody (Ab) before Mp infection. The numbers of CD45* immune cells, neutrophils
(CD45* Ly6G* CD11b" Siglec-F~), and alveolar macrophages (CD45* Ly6G~ CD11c" Siglec-F*) in BALF harvested the
day after Mp infection were evaluated by using flow cytometry. Data are shown as means + SD. The experiment was
performed twice. Uninfected control: n = 5, isotype Ab: n = 4, anti-CD4 Ab: n = 6. Tukey'’s test were used for statistics
analysis. **P < 0.01.
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(EF]

—REM(CDOF AR (L FURREN/QRENEZFRE L. REARDOMEN IR Z 0] EE
ETBDIET. REDEIEZEFWLZD . HDNIRREDFHZEIER I HEE THD.
HAR DOF U (CHIFESNDDRIE. BREZDEDDFH®,. K DAURIMRIEADHEFRICE
DLEELDF. HDVNEENICAREIARNESHE (RERNZES) DR ChD. A
RICBWTE, NEE Mp DOF ARFE(C LD Mp IFENTUADFZEZMEE L (Fig. 20a).
ZDED Mp Bl (CHITIEEERD BB MR TSR (Fig. 20b), —AT. F
A =T IRAND Mp BT (&, B2MEFN (CIFPIRNSENFESNDEDD (Fig. 21b).
DOFAFEIIATIE. BENBAL I BICERENST (Fig. 20b) . {FPENSEDIRAN &
RHSNRM DTz (Fig. 200). FIRDIERTDER. AEL Mp DUF ABFECLD CD4™
T HRRDFEN. FHEkZEFET D EVWDHEREVAREZS/C (Fig. 22, Fig. 24a). 374
5. COTIFUNICED Thl BXU Thl7 OFER, £ MCBWTEHRENEDOF>
ERECKDIMRBIALDHFED—DTHD I ENEZ BN,

Th17 #BAa(&. IL-17A, IL-17F, IL-21 KU IL-22 BFET BT EAMSNTND 2,
ZUT. INBYA b1 (& GM-CSF, CXCL1 XU CXCL2 #FEIT D ET.
ERODFZESEMLICRE L TULVD P, —RRICIFRERIL. BEREMIO2EI BT & T, st
DIREAEHR T B, B HCEELRMIR TS S 1%, 3715, FHEKCLDHE
BRSNS Klebsiella pneumoniae X2 Staphylococcus aureus Z=ESORIFER(ICT LTI,
Th17 $ERR(SEARRBSHICKATH D EEX D 119, ULH L. Fig. 3a TRUEELSIT.
HPRERN Mp DHEBR(C(FFS UIRWVWC ENS FFHEEEZ T D Th17 HikeDiEE (.
Mp BERIECHBWVWTERATIFRVWC ENRE SN, CNSDIRED KUMERZHRERIICH
Wi g D& ANEE Mp DOF AZIERF(CH LT Mp 52N Th17 RN ZFE SN EHER L
T3, UL URHS, AR5 TE. CD4* THIfD B Ty MERETBZETICEEST
B5Y | BRIBARAZITONENDD. o, B FERDERDINVIRZHWCE LD
RETHCHBWTC B FERDOEERNMMRORBRICE(CRHEZSX D2 LZRUTVND, EDIE
&, BIFERDERDINIRZAWNT, NEk Mp DOF AR (C K DREBIGEDENE
tE8igEt 922 & T, NEE Mp DOFABREICER UIsiiRBIE A h =X L%z K DFFH
[CAREAT D &N TEDINE LN,
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BEOFATHICHS T BT IO~ RiitE Mp OHIREG. EERBCHITIZH RIS
BOABRERDBIRZRBE S 2. BARCH T 2001 E(TRE SN EZRETID (T,
FRFATIFINNUST. 2011 FORITRICHWVT, Y7051 RiittE Mp DEIGHIRER
DK 70%ZHBZ TVZEDD 2L, WET(ERAMEB(CH S 211%, Mp (3. K ERzHERE
(CIEE T BRCEBMEEIERT P1 OBGFRICKD, 18E 2 BTKBlIEN Y, 7
ITHICH T3 P1 DBEGCFENBERR TR T IRENBARADH 25T, HRKETRES
TNTNB 1819, Fiz, 1 BEIYIO5A RAFEEICH U T LU <, H(C 2 B
MHERFENT EAFSNTH D, o051 Rt Mp iR, FHITURRELCHNT. F
EAEDIRENS 1 BRSBTS 211%, —A T, . 1 BRIV, 2 Bl
EIARERIN TS D 2L o051 RiitE Mp OEIENBAMERICHD & E—KT 3.
. BHECHIF BT IO051 Rt Mp ORHRIEHAMERICE3H 2 EDD. HERR
TOFATI® P1 OB FRDZNRE, Mp HEDEHMEERT DL, 5% YIO051R
it Mp MZEEI AR D DAIBEME (IR CH DB D. TDIR. B EIREOLZBIMERL. 8
YERDBRDH ST, FilcRMEEEEHET T & CEEN B s, BHLRIEROER
MNEFEND., =5IC. in vitro DIRFIT(EHDEDD. Mp HAF_J O FHEZE(CX 9 B
MRIES T BAHEMN BB ENRESNTHE D 110, ES(TEHERDERNBRBIND
ENTARREINDZ . FRANMEENCDIF > ORRENMFLESND, TTTHRAKETE. 2
NSEFEDEE S712> TS Mp MRDONERRAN—XLDRBPERD (I, DIF
AEREIC L BABEA DX LAOBIPRERF. UTOfERESR.

1. Mp BERBSCHIFBRERC IL-1a. IL-12 p40 SLU CARDS toxin HhES5I B
EZRU. Mp iR DEEIEN E U CBR THh AR ZIES M E LTz,

2. DBA/2 YD RI(& Mp BREE(CM U TCERRZMTH D, Mp RRIFDREZFH IS L
TERRETILNIRAERDES,

3. Mp(CWITRDVIFURAEZZERITIDLT. Mp FEN Thl17 REBICEZFEITDITYU
FIHES KO 2/ MIEE T IENSG D EZASHE U,

B E. A#ERIE Mp (ST BEETENIFRRNIIERDL DI F > ORFECRITTZEE
BEREZDBDIEDERFTFIND.
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KRR BDICHIZD. RKIRARFAFER ZFEFAFRE RAIEF ) THAFNET HE
iR SEBHTEC(E. HHEE, #ifiEzind CH(IC, RnlficBiBoE L. IS,
ROKDRHOEERLET.
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