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* Infection and Immunity

Role of Interleukin—17 in a Murine Community—-Associated Methicillin—Resistant

Staphylococcus aureus Pneumonia Model.
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E1EH WS

Th17 %A b A > DEE

AR Th1T ROHA M A UG HRERZFHE L, BIRH, B, 7 Lrd—7 Efkx
2B CIRRRICEE S LTV D EHE STV D 7, BYYEEIKIZISIT S Th17 R
NIA L OEEZ R LTEREDH D  FDZ AL ThIT YA M A VN RIBLIZIRRET
I3k 2 g RIS L C R B E 2 R T L WO RN SN TN D o5 T Ry
EREE~D GG N FIEIRD—> & &5 Hyper IgE JEMEREIL STAT3 OERIZ LS
Interleukin(IL)-17 PEAK TR RBICEIE L TWH Z EAHE SN, B h, w7 X
E BT IL-17 FEAKR T T Y RUERE ISR L TR 2 R~ T s W) #wsEn s 5 177,
Staphylococcus aureus & IL-17 OHEEZ R L7=H DO TIE, ¥R T7 R UEREIC LD K
J& - EEHREYYE N FERTH O . JI2 2T 7 Hyper TgE JEMERELISMZ LT FE—
PERZRE 250 HIV JEYYE & SR LT 5 LR S, IL-17 FEAR T ORERH 5 &
RSN TND

Community-Associated Methicillin Resistant Staphylococcus aureus DIF{E

WEA OMMERE DK TP 5D MRSA (methicillin resistant Staphylococcus aureus)
VEPENEE DR RE & ZE 2 BV TR, T4 CA-MRSA (community—associated
MRSA) 23S R TR S 41 10, Z DORGLIZ 0 B2 - ERHAREGYE . BUlE 2 = 72
L2 & T2 WMEDPHRNTZRIN TS % CA-MRSA & LT, USA300, USA400 |%%
DREKRTHY . £DF7 / MEFT HITON TN D *, CA-MRSA DOFRFEMEZ BT 5 b
@ & L T PVL (Panton Valentine Leukocidin) ®BA-5- 23 LARID> HFEHE S LT A 03 272
UK U CEHE RS 2P0, ZOMOIFERE D2 L LT, «-hemolysin,
PSM(Phenol-solble modulins) 72 £ ORI G- AR L 7= b 2 %, F£7o. B - K
FAARR G TR D LB IRV 228 6 6 USA300 (2 K HEEFEMENTIZ D & HUL S
NTEY P FHIREAREE L TIRRWHT R RIEDFFEE N BIER et 2l - 72 &
THMENDD P, TORRKFIZERBEE>TEY, 7 v b CA-MRSA fikET
Jb & LT USA300 & USA400 DIERDZEZFER LG H Y . £ ORI F DEV D
5 USA300 (3 USA400 L ¥ b EIFE(L L7z a2 b Tnd ¥, Lorl, ThbHDH
JRR ISR 2 S TR FEIC R, HEOREISFICERZ L T b0
CA-MRSA |Z & 2 il DI &I BURE 55 TIZBA & 22 Tl uy,

Community-Associated Methicillin Resistant Staphylococcus aureus RRYYWJE T %t
95 Interleukin—17 ®EIH Y



CA-MRSA |ZHF T 218 FAREOHEFNTELLH LN SN TE LT, Zhid IL-17 12
L THHI T2,

AlEF AL, IL-17 A R A o OFTHHRORERZH S &S, Ml v A
VA B A BRI T D fE EORE RN EE S S D IL-17TAIC EIR A& & 0%
INHNR= T A CA-MRSA iRET VI L TED X HICEEGT 20 LTz,

TN~ R, IL-17T /) v 7T b~ AI-17a’, 11-17a’ 11-17f") & W

T, CA-MRSA i RET NVEIERR L, SHEOEGFREMHR LT A, IL-1TA ) v I T
TR DREFINT T A, IL-1TAHIL-1TF ) v 7 7 7 b~ A L YR THE
IZBSERITH > 7= (vs WI, P < 0.01; I1-17a’ I1-17f", P < 0.05), L2L. #&Rf
DOIFNEEIIRFICH B EEZRBOR o7, T2, IL-1TA ) v 7 T U b~ ATEZED
fth DR & L _THEIZ IL-17F, G-CSF mRNA BELENEE CTH v . fadedii b o
EKEPAEICEE T T, 277 —BABEEOWT ~ 7 A ffifliflaiZ USA300 DL
2 U, T IL-17TA iR 2 Nz 7-8E1X, =2 b e — LREE bk LT ELISA T G-CSF
MEMEE 725 2 LR ST,
INHORERN S~ 7 A CA-MRSA iRET /ZEBWT, IL-17A 23K LR TIE
G-CSF DA EIZEE L 720 . Ml O PERBNEEICEE L 725 2 & DR
S, TORENMEFEIZE > TEFERREE L - O3 Al RetE s /me S v, IL-17A
& IL-17F & O EAER OBRME & RE T 2R G b,



AP B LOKPTHEM LI TOEY TH 5,

ATCC American Type Culture Collection

I1L-17 interleukin—17

IFN v interferon—gamma

CA-MRSA community—associated methicillin resistant Staphylococcus aureus
cDNA complementary deoxyribonucleic acid

CFU colony forming unit

ELISA Enzyme Linked Immuno Solvent Assay

FACS fluorescence activated cell sorting

G—CSF granulocyte—colony stimulating factor

MOI multiplicity of infection

PBS phosphate buffered saline

RPMI Roswell Park Memorial Institute medium

RT-PCR Reverse Transcription Polymelase Chain Reaction
TNF « Tumor necrosis factor—alpha

WT wild type



E2H EBRFE

[Ehin]

WT <7 1% 6-10 W4 A D BALB/c ¥ 7 A (AHAF ¥ — /L XY NR—=) ZZHE LTI D
1 ERIRREEL CHEM Lz, 1IL-17A / v 7 7 U h~D A ([1-17a”), TL-17TA+IL-17F /
v 7T R~ A([1-17a” T1-17f") 1% BALB/c & FITH D, BULRKFER 2L
FTCLUHIN DEHADBHSLL TWAHEDOTHY 7 2 b b 6-10 84 A 2 H L7z,
ETO~T AIERICHERT 2 E T, FEOHEMSCHFERDRESINZRBE N, #
HRFFEREY % —ChE Iz, FEBRITHFRKFZOMP FEROMILE & Es
TREEBROLZEMEICAND . BMERO T 2 N a— VIZHRAARFEYMEREZESD

AT T STz KRR 12-54-54).,

CEX7)|

HERRFTHRAE (-80 °C) LT 5 MRSA (USA300, ATCC BAA-1556) & fifi f L 7=,

W ARATRED USA300 % X =—F — bk > b R (Difco) (2 5% 7 ~ [iflkiE & ik 2 1R
V7 MEFEREE T 35 C, 24 IR L, an=—DFF a2 ML L7,

(&g %]

iR chEon-aun=—%28KE L. 1% tryptic soy broth T35 °C. 8 Kffi#z
Zrkia% (160 rpm) L, 5 600 nm TWOLEE 1. 7-1. 8 k8 L7z, €Dk, Hik % 3000
rpm, 15 min, 4 CTiE/L LT RIEAFRE, PBS THEZFHFE L. 50 ul/mouse & L
TENENDY T ARG R G- 21T o 1o RN~ ¥ A THERE L 72 WikE 5T & [\
FROBMECE: R L, TOFRAICHEHEEZMRE L, TIHERKIT 2.0-4.0X10°
CFU/mouse CHERZITo 72, BEFGIZEEL Tr ¥ 160 mg/kg (F——=3k) & ¥
7Y 10 mg/kg (ONA VIR ZIRG L, BRERRTEIR E L Ok LT,

[N B S E ]

~ U AfEGAL . CO, TEHFILIHTHM L, 1 ml OAEBEBE/KEHLEICES L,
fifiifn /& R 27z Uiz, MEEEREE FCHiZE L, ~7 AL Hi% complete protease
inhibitor cocktail tablet (Roche) Z{&2 L7211 ml OAFEHEAKFIZIE LT~ B
BUTEERIZ 7 V= R FTHREV A — (KA Uy ) 2T L, 56
MTZBEIR (10 p 1) & U~ i MR REF I BafEt%, 35 *CC 24 FFffiEE L, HHIZ
Tan=—%@EL, WEEWELL,



[Real time RT-PCR]

~ 7 ZfliN IL-17A, IL-17F. CXCL1, CXCL2, IL-21, IL-22. IL-23 pl9. IL-6,
IFN-vy . IL-4, TNF-a . G-CSF ® mRNA % Real time PCR ¥ TLLTF D X 9 ITHFE L 7=,
[NEERE] & FEOBRIET~ 7 ADBRMZ T o 721%., ~ U ALfili% RNAlater
(Ambion) Iml (Z2JTk&, 4CT 1 HERGF L7=, £ D% RiboPure kits
(Ambion) Z{# L, 4= RNA fliH, #&%L, TURBO DNA-free—kit (Ambion) % F\ T DNase
WL High—-Capacity cDNA Reverse Transcription Kits(Applied Biosystem) Z >
T RNA 765 cDNA ~DfifizE 217\, Real time PCR ¢ mRNA J&Hi &4 374 L 7=,
TIA~—XLLTFOLOEMH L ¥

Solution

(IL-17A)

Forward primer: 5° —TTTAACTCCCTTGGCGCAAAA-3’
Reverse primer: 5° —CTTTCCCTCCGCATTGACAC-3’
(IL-17F)

Forward primer: 5° -TGCTACTGTTGATGTTGGGAC-3’
Reverse primer: 5’ —AATGCCCTGGTTTTGGTTGAA-3’
(CXCL1)

Forward primer: 5° -CGCTTCTCTGTGCAGCGCTGCT-3’
Reverse primer: 5 —CAAGCCTCGCGACCATTCTTGA-3’
(CXCL2)

Forward primer: 5° —-TCCAGAGCTTGAGTGTGACG-3’
Reverse primer: 5 —-TCCAGGTCAGTTAGCCTTGC-3’
(IL-23 p19)

Forward primer: 5° —CCAGCAGCTCTCTCGGAATC-3’
Reverse primer: 5’ —-GATTCATATGTCCCGCTGGTG-3’
(IL-6)

Forward primer: 5° —ACACATGTTCTCTGGGAAATCGT-3’
Reverse primer: 5 —AAGTGCATCATCGTTGTTCATACA-3’
(IFN-v)

Forward primer: 5° -GAACTGGCAAAAGGATGGTGA-3’
Reverse primer: 5’ -TGTGGGTTGTTGACCTCAAAC-3’
(IL-4)

Forward primer: 5° —-CTCATGGAGCTGCAGAGACTCTT-3’
Reverse primer: 5 —CATTCATGGTGCAGCTTATCGA-3’

6



(INF o)

Forward primer: 5 —GCCTCCCTCTCATCAGTTCT-3’

Reverse primer: 5’ —CACTTGGTGGTTTGCTACGA-3’

(IL-21)

Forward primer: 5 —GCCAGATCGCCTCCTGATTA-3’

Reverse primer: 5’ —CATGCTCACAGTGCCCCTTT-3’

(IL-22)

Forward primer: 5 —CATGCAGGAGGTGGTACCTT -3’
Reverse primer: 5 —AGCTTCTTCTCGCTCAGACG—3’

(G-CSF)

Forward primer: 5 —CCTTCACTTCTGCCTTCCAG-3’

Reverse primer: 5’ —TCAGGTCTAGGCCAAGTGGT-3’

(B —actin)

Forward primer: 5 —AGAGGGAAATCGTGCGTGAC—3’

Reverse primer: 5’ —CAATAGTGATGACCTGGCCGT-3’

RT-PCR {2 B8 L Cl%. SYBR Green {4 C ABI Prism 7000 sequence detector system (Life
Technologies Corporation) Z FHVNT, 40 1 7 1(95 C 38, 60 C 30 ) 17-o 7=,
mRNA FEBLERIZOWTINT A F— B VBB T ORB BT 28HY A M A |
TEAA L DOFEHBEDMX L TR LT,

[fased, MR pEvdik o ALEt ]

YR 12 FE I~ U A % 0, TS BRI REEZBH L. ZICH/ME L T
DORY =2F LV B-—_OAT =T Va8l Uiz, MldveFi2iE3nl o PBS Z v, T2
D~ A5 il Pesig & [0 LT, 1500 rpm, 4 °C. 5 4yfE D Lz, EiE%R:
W2, #E-5 7L v MIZ Lysing Buffer (Becton Dixon) 2 ml Zix T, 37 CT
3 T E L TR 21T > 70, M REZFRE ., Kol > NI PBS 400 ml &
10% 7y 7T VT v EIRA L CHER L7z FACS Buffer % 0.5ml %, & DRREIK
10 pl & FUNRCTI—10 pl ZIREG L, (CAHZBAMEE CRilaE 2 51l L7,

[Ze—H% A AT —]

B AL PR#% |2 FACS Buf fer Z i 2 72 BALF T3 & L 7- MR OFE R 5 3. 0-4. 0 X 10°
/ml LD EIICENENLELRELFE Lo, #OLEMRPUAE L LT PerCP/
Cy5. 5—anti—-mouse Ly—6G (BiolLegend, clone: 1A8) 0.2 mg/ml & PE anti-mouse F4/80

7



(BioLegend, clone: BM8) 0.2 mg/ml % FACS Buffer Z T, FiF411:100, 1:20
mRELTHELL, £l be—aAdifk L L TiX PerCP/Cyb.5 Rat 1gG2a, «
Isotype Ctrl (BiolLegend, clone: RTK2758) . PE Rat IgG2a, «k Isotype Ctrl
(BioLegend, clone: RTK2758) Z H V>, Fc Block (BiolLegend) % 1 ung/100 pul & LT
AR Uiz, M@ omiEz Ll Fo 7 e b a— L@ b [ZALE L, FACSDiva ™ (Becton
Dixon) Z FHNTH#AT L 7=,
(F1 ka—L)
D600 g, 4 CT 5 o LT EEZRE, FMIERIC Fe Block & 50 ul 7" 2OA
. 4 CT10 REE 5
@600 g, 4 CTHh oL LT EELRE, BMIKIZ FACS Buffer 1 ml #001% %
3600 g, 4 CTHh oL LT EELRE, SRIKICECAERIUL 50 vl £z
Ty he—HifR50 pl Z#INZ T, 4 CT30pHiFET S
@ HARIZ FACS Buffer 1 ml /1% %
®600 g, 4 CT 5L LT EEZRE | FRIEIZ % NTHRLAT LT E R 100
pl &Nz, vortex CIRFIL T4 ‘CT20 ilEHES 5
©600 g, 4 CT5 oz LT EEZFRE, FACS Buffer % 1 ml 12 T vortex C
B35
@600 g, 4 CT 5 srfiz o LT EEZERE, 0.5 ml @ FACS Buffer Zh0x., fHH
FT4 CTHRIET S

[USA300 4F B AL FE ]

[#AEY)] CER L@V ICHE Z552& L, 20 ml OE K %=L (SOOOrpm 15 min,
4 C) LT, EyEZBRWZ, PBS 10 ml 212 Ty FEBE L, 2 f5IC8EME L,
65 COT 4 —H— AT 90 HIEDT, 1 ml 92 1.5 ml Fa—7 L., A
FT-20 CTHRIFELTZ,

[~ D 2D =7 7 — Bk ALE]

0.5 mg/ml =74 F—E D (Roche) & 15 n g/ml DNase I (Roche) ZH T =27 47
— BRI EAERLT D, W = U A LZflififiz 10 ml 2757 F—B3EKO A -
2T 4y v all A, NI EHWTHETT 5, CO, A v F 2X—%—(T 37 C, 45
SFFE L., TORICHMEAFZTVIET, 70 um BV A ML A F— (Becton
Dickinson) T L7273 & ffn R #E A 010 L, 1500 rpm, 4°C, 5 syffi.0 L7212 b
HZBEF L, 10 ml RPMI CHila A2 ¥eid3 5, B LIEZBEH L, Pharm Lyse (Becton
Dickinson) C¥AIML X, 10% FBS (GIBCO)-RPMI Medium 1640 (GIBCO) 10 ml ZA1% T

8



Al A 2 BEYEE L, R U S 70— a2 11 TIRE C O &2 e Lz,
BT IL-17A /& (Monoclonal rat anti—IL-17A antibodies, eBioscience) & =z bz
— LHIIR (Monoclonal rat anti—-I1gG2a antibodies, eBioscience) Z{Hif 45 & xI(Z
TF =2 =712 2X10° /ml OFPBCKHUAZ 1 peg/ml ORETIZ, 20 77, 37 C
DA U Fa_X—H—THE L7, 2X10° /100 u1/well T96 7 /L7 L — k (Becton
Dickinson) {Z M L. [USA300 ZEBALER] CHIE L TR Z BB L, 10% FBS+ RPMI
T2 fEDOFHRZINZHL D, 100 ul/well FoMN%, CO,A > F 2_—H—T37 C,
48 WFfHEE#E L7z,

[ELISA]

[~U2ffio=aZ 7 —BEikLE] THEL TRWahE BE&EEI L, 96 ¥ =
L L— MIEEREE L=, LU TFOfTREICIE IL-17F, G-CSF mouse ELISA kits (R&D
Systems) Z 2, SRIRIC 1% VIMET VT TR XU T BTV, 1IRBLUE
& LTENEI IL-1TF UK, G-CSF HLiRZ M L, 2 ik & LT Streptavidin-HRP
AL, WG 450 nm THIE L7,

[HeETFrfEAT]
T 2R R A TR LTs, 2 BERIOHEIZIE ¢ e a v, BRI
1 JTHL & D 53 8553 HT (ANOVA) | Tukey 1% & =, A7 Hi#RIZ Kaplan-meier 5% T,
fEHTIE log rank BiE TITo72, PAEAS 0. 05 K & #eat FHICHE & A7 LTz,



EIH EBRER

[USA300 = 7 A JifideEF /L TOATFER]

UM%oaiévﬁxm ETINVEAERT DICHTD, ETIXERICLE R EEE
) ¥ s AN BiZTHEE LT~ T ADEFRE R LI,
_ﬂ%@ﬁ%ﬁE15Xm9Wmee&@ﬁ?ﬁS%&E%tLT%@\m®ﬁk
WARTHERZZRDT-(vs A, B, P<0.01),

T, BENLLET D ETORMN 1L HURNE R BHIICRZS2L, ~TAD

MEARIE PPN B ORI B, Bt 1 B DRI Bl 29 2 & bEad Lz,
WEOHRENOW ~T ALY ) v 7T M~ ADOTNESR LD L TEAL, 2.0
X 10° CFU/mouse 7> 2.5X10° CFU/mouse £ COEEICHIE L -HETHREGTHZ &
L7z,

WIZ IL-1TA 2 w7 77 b~ A IL-1TA+IL-17F / v 27 797 b= 2Zxt LT
USA300 Z Gt - LT~ U AR ET L DOELFRD 2L MR LT,

CNHDRERENS IL-1TA /v 7 70 b~ AL IL-1TA+IL-1TF /) v 7 70 b~
ALV BB L 70D ENHER S (vs T1-17a T1-17f7, P < 0.01), T DAk
IEWT ~ U ARIERICEEG R BN 2 5 2 LBl ST,

FREEBR D, ARIOFEERICHEY B2 HNDHEEE 2. 0-4. 0X 10° CFU/mouse F2&
EEz, USA300 ZR&ERRE L W ~v A& IL-17TA J v 7 T 7 b~ A,
IL-17TA+IL-17F J v 7 7 U b~ T ADEGFROZEERGE LT,

BHEDO~ T 2T S 6-12 FEEZ ICEPINE B B A, 12-24 £ IZ1356 S
e 72 < L FRIRARIE N A ST, Y 12-24 BRI Tl b BIER & 72 > 7= D% IL-17A
7T IR TATHY, ZORFMHET629ET Lz, F7-. &Y 60 REELANIZ I
2% L, OB ITHEEZEL L - TEREM R Z/R L7 (vs WT, P < 0.01;
11-17a” 11-17f", P < 0.05),

IL-17TA+IL-17F / w7 70U b= ATEHWT ~ 7 A & R TEIEH & 72 2 6] SRR
ENTHLOOFEEITRD 2 hoTz, T2, FAE DO~ T AL 24 Bl 2 2 5 L BRI
%%W&%Lﬁgi&%ﬁm%ﬁi/&@ﬁ@v?X%mm@mﬁﬁﬁ%ﬁzf%tﬁ
5L E o T, TS OFE RS USA300 kB Py 5 U 7= S A I L4 BN Bt
[ 72 % 1 2 L@\%himﬂM/y77?%v?XTﬁ%fﬁé_k#%méﬂto

Z D% D~ T AEGLIERIL Z DEFFEOFEZ R LT 2. 0-4. 0X 10° CFU/mouse D B &
TREHETITo T 2 & & L,
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[USA300 JitiZe £ 5 /L T O %]

FELFROFRERN G B 24 FEEZIZIZZ < O~ U A TRER{EERLEPINL H AN UGS
Mz RT 2 EABEL TWeled, BRENRFERAMRICL > TEZ > TndnE
IMERERT HEIT, PFERE L TUERERZRICR BBOE L 72D LB 2 BTG
12 B[ fE ., 24 BEIRRICZE N ENO~ T AL AMAZRY H L, FNEEEHE Lz,

IO OFERD GG 12 WL & e, 24 BRI OMNEEITIE S > Nk E 0
LOD, FEEOEBIXENZRT 2 EBBRINE, 2O LRPICHEE
IR E R R IR o T,

B, WEOHREND, /v 7T U R T AR LD DTSRG L 720 |
FESEEINT 5 Z S IC K AR DIFIE LB 2 T2l MNEERICEZZRO D Z
EETHRLTWER, 2D OFERN DITBEEN 2B Z 5 Z ORFMHEICEH O
ZZNTR <, EELSNOBEENIROFRBIZE G L TW\W5b EE 2 b,

WG 12 FERRICEREDO~ U AL A0 L, EMNEEOZ 2R T 5 2
L7z,

T RBRIFRE, FNEEIE 10°-10° CFU L0oRE B2 1Eb b L 00, KREOHN
WA B EZERD IR o1z,

INOORERNS, BREO~ T ARBBER & 72 5 Y% RN K BEO NN E S D H
BREIA LT, MROWEE U THNEROZIBIEREDOZE LB L TRk
Ez b,

11



[USA300 i RET N TOYA NI A v, 7EIA > mRNA 8§ ]

WIZ, BHEOBICR DI TR ORIEVEST A NI A v, FEDA L OEELD
AIREME 2 B 2 YR 12 REAZ IS L7 A& R A A L7221 Real time PCR
EHWTEBEOY A N OA > 7EHIA O mRNA FEELEZE LT,

OB TH 72 IL-1TA J v 7 T 7 b~ AZE T, B 12 FEf#% C IL-17F
mRNA FEBLEIE WT v~V R LY b EICEEEZ R LTz (vs WT, [1-17a"11-17f", P <
0.01), F7=. IL-17A / v 7 7 b~ AT G-CSF mRNA FHE L MOREZLLXT, F
BlCEEE R Uiz (vs WI, [1-17a”11-17f", P < 0.01), ZDOfhiz, IL-6, CXCLI,
CXCL2, IL-22 & IL-17TA / v 77U b~ U A TEWMEAR Z/R L72h, TV H I3 oRE
EHERTHEZEITRD -7,

I DOFRERNG | BYBRICKRBESEN TH o7 IL-17TA / v 7 T DU b~ AT
WT ~» AR IL-17TA+IL-17F / v 7 77 b~ 7 R L H_T, G-CSF mRNA ZEELEDFE 72
NP STz, F72. W~ T RAEARTIL-1TA /v 77 v b~ AT IL-17F
mRNA FEL &G EICEEZ R LT,

12



[BALF To#ufHEkER]

BREOEEIZEN 2N OO, b BIEHIE 72 >7- IL-1TA /v I T U A~ AT
IL-17F, G-CSF ® mRNA FEEBLENH BTN L T\ el BREO~ U AT ERPEA
DEND D & B 2T, BREOMIN O TERBGE A sl 2 7o 6D i 12 REfEZ il
Vel Z AT EORERD IS Z R Lo blc7a—3 b X N —Z2{70, £
DEIGHLIFFEE L~ v 7 7 —UKERH LT,

FREDOMFIRYEF D DR S il 0% E13FHERThH > 72, IL-17TA / v 7 T
b~ 7 ZRETIIMORE & | Ml deid i H oo PEREIIAEITHM L Tz (vs W,
I1-17a” I1-17f7, P< 0.01)N, 707 7 —VHIIEHECHICAEZEZRB DR
-7,

INDDOFRERNG, IL-1TA /> 7 70 h~ 7 ZAORN I EREIT G 12 WEfi% T
AEICHEMLTWD Z EBNRENT,

13



[ =2 7 —BeE Lz xh3 2 5T IL-17A Hrikfe 5o 8

in vivo CHER LEAENA SN IL-1TF & G-CSF OfEHR% in vitro THERT 5 7=
B, TSR L7 W ~ 7 A ffifAEIC L C USA300 SEERIIG &2 1T - 72,
REDTZHIT MO 100-3. 125 OFiPH T 2 AR ATV, IL-17F & G-CSF OpEAE%
ELISA CHlIE L 7=,

MOT:50 DFEERIPL TIX, SEEHANKE LAaWEEE BT IL-17F (vs (=), P<0.05),
G-CSF(vs (=), P < 0.01) L AEREZROTEY, ZOEBR TIEMOL:50 35 &
WA Lz,

WA _LFLOFEE RN 21T - T R L TRt IL-17A Hiik 25 1L, 2> ha—
REE B LT,

PUIL-17A A28 E LB iT oo b o — LRE L el L CTH BT G-CSF 235 WO il 5
550 (vs rat 1g6G2a, P < 0.05), in vitro T IL-17A Z 40| L 72 4RAE Tl G-CSF
DEEAENEE D Z EAURBENT-, IL-1TF IZMEECABEZITRO 2N DD, =2k
2—/LREE Il LT < R A IS o 72,

14



Faf BE

AEIOF <2 OWFFETIL, USA300 k&K G535 & W ~ U A IL-17TA+IL-17F / v
&7?kam\mﬂM/y&7?hv?xmﬁﬂﬁ%%f%@\:m%®%miﬁ
Ye 12-24 R & W0 9 Y% R CHRE TH 5 2 E DR SN2, 2D ORI TN
FEICAREEITRO 2N 0D b BEE L 7257 IL-1TA / v 7 T 7 b~ D ARET
If-FRERBEFEREIZ BE 4> 5 G-CSF, BALF O EREII A BICEE TH » 7=, £7-. invitro
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DIV, AL D OFERIE CA-MRSA = 7 Al &7 /L DY T TL-17A 2P ER
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DFEAENMETT 5 Z L TRBERBIESNTZ VO MELH D P, ZhboMET
IR ARIZ KT 2 1L-17 O IIHETH D . 1L-17 OFEAIR FIZ K - T EkibE
T BSOS YA NIA v, TEIA COEAK TR, FPERGEE, HE
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0. BEEM LD E VNI HENRDH D 1,

Fo. BOLOMFETIE, IL-17 1% Th17 MIALASMZ v 6 T M, Natural Killer T #f
fa7p EBEAS L, FRCRFOBRGIZIZHEL WO HELHD W0 ¢ 6T
Eﬁ%ﬁﬁaéﬁf_vrjx S. aureus ffifET /L Tl, IL-17 EAK IR Z Y . P ERD
WO+ 52 L CREICK Z 2 RIEMEINREID S bW oMELHD ¥, =
DEHITH %;ﬁmﬁéﬁﬁﬁgm%wU;N@%éﬁﬁkﬁﬁézkf%ﬁ@ﬁ:
DL MRD T ENRENTREITDH D, Foxr ODABEIOFERTIL, IL-17A DA% H
FHTH L TWT ~ U R A THIEEEEHE T O i TR O A B e s @lgg S iz,
ZALD OFERITERYLEIC I T D IL-17 OENTIREAROREE 1 Cidza <, IL-17 2
T 224 I 7L > THEDD H %%bewék%zé

ASRIOF A2 OFERTIL, B Lo~ U ARG BB & 72 o T2 Y 12-24 FEH % O
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JEDFEToH DA REMEZ B 2 T2, ERRIC A REIOFEFRTHLT L~ U Ao Tk
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not shown),
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DT AT IL-17F OREREIZET T 238 E 13D 72 WS, Klebsiella pneumoniae % Ji%
G SR TMiZT 7L TIREGA L 12 IRICAN O FHNT TL-17F 2380 L T\ 5 Z & 23 fik
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in vitro TPL IL-17TA PR 5-FHEERE 1T > 72725, in vivo & [FIRRIZ TL-17A OVEH 238
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IL-17A />~ 777 v~ ZAFET G-CSF ol MNP ERE OB 2288 7= 73,
FOMEFFICEI L T F DI STV RN, ILRABHNNEEEZ 5,

18



M3

AWFFEDORER 2 5 2 TV T2 T2 e ABRE R R E 2 IE R PR e FE -
WEEDE PEATEIRZBER ISR E L £97, WS, #@ERBE & EEOEIEEZ
D F LIZHORRZZEAAAEY) - BOEF e 86— 80, Bh# AT —RRE
AL Bh#E RIETREAEIESHOEEZER L ET,

19



10

11

12

51 SCHR

Fouser, L. A., Wright, J. F., Dunussi—Joannopoulos, K. & Collins, M. Thl7
cytokines and their emerging roles in inflammation and autoimmunity.
Immunol. Rev. 226, 87-102 (2008).

Zhou, Y., Toh, M. L., Zrioual, S. &Miossec, P. IL-17A versus IL-17F induced
intracellular signal transduction pathways and modulation by IL-17RA and
IL-17RC RNA interference in AGS gastric adenocarcinoma cells. Cytokine
38, 157-164 (2007).

Chabaud, M., Fossiez, F., Taupin, J. L. & Miossec, P. Enhancing effect
of IL-17 on IL-1-induced IL-6 and leukemia inhibitory factor production
by rheumatoid arthritis synoviocytes and its regulation by Th2 cytokines.
J. Immunol. 161, 409-414 (1998).

Benchetrit, F. et al. Interleukin—17 inhibits tumor cell growth by means
of a T-cell-dependent mechanism. Blood 99, 2114-2121 (2002).

Kudo, M. et al. IL-17A produced by alphabeta T cells drives airway
hyper-responsiveness in mice and enhances mouse and human airway smooth
muscle contraction. Nat. Med. 18, 547-554 (2012).

Holland, S. M. et al. STAT3 mutations in the hyper—IgE syndrome. N. Engl.
J. Med. 357, 1608-1619 (2007).

Peck, A. & Mellins, E. D. Precarious balance: Thl7 cells in host defense.
Infect. Immun. 78, 32-38 (2010).

Conti, H. R. et al. Th17 cells and IL-17 receptor signaling are essential
for mucosal host defense against oral candidiasis. J. Exp. Med 206,
299-311 (2009).

Minegishi, Y. et al. Molecular explanation for the contradiction between
systemic Th17 defect and localized bacterial infection in hyper—IgE
syndrome. J. Exp. Med. 206, 1291-1301 (2009).

Milner, J. D. et al. Impaired T(H)17 cell differentiation in subjects with
autosomal dominant hyper—IgE syndrome. Nature 452, 773-776 (2008).

Ma, C. S. et al. Deficiency of Thl7 cells in hyper IgE syndrome due to
mutations in STAT3. J. Exp. Med. 205, 1551-1557 (2008).

Cho, J. S. et al. IL-17 is essential for host defense against cutaneous

Staphylococcus aureus infection in mice. J. Clin. Invest. 120, 1762-1773

20



13

14

15

16

17

18

19

20

21

22

23

24

(2010).

Miller, L. S. & Cho, J. S. Immunity against Staphylococcus aureus cutaneous
infections. Nat. Rev. Immunol. 11, 505-518 (2011).

Otto, M. Community-associated MRSA: what makes them special? Int. J. Med.
Microbiol. 303, 324-330 (2013).

DeLeo, F. R., Otto, M., Kreiswirth, B. N. & Chambers, H. F.
Community—associated meticillin-resistant Staphylococcus aureus. Lancet
375, 1557-1568 (2010).

Moellering, R. C., Jr., Abbott, G. F. & Ferraro, M. J. Case records of
the Massachusetts General Hospital. Case 2-2011. A 30-year—old woman with
shock after treatment of a furuncle. N. Engl. J. Med. 364, 266-275 (2011).
Nakamura, 1. et al. Clinical aspects of infection with
methicillin-resistant Staphylococcus aureus USA300 strain, generally
regarded as community—acquired, in Japan. Jpn. J. Infect. Dis. 66, 416-420
(2013).

Beilman, G. J. et al. Emerging infections with community—associated
methicillin-resistant Staphylococcus aureus in outpatients at an Army
Community Hospital. Surg. Infect. (Larchmt) 6, 87-92 (2005).

Daum, R. S. Clinical practice. Skin and soft—tissue infections caused by
methicillin—resistant Staphylococcus aureus. N. Engl. J. Med. 357,
380-390 (2007).

Diep, B. A. et al. Complete genome sequence of USA300, an epidemic clone
of community—acquired meticillin-resistant Staphylococcus aureus. Lancet
367, 731-739 (2006).

Labandeira—Rey, M. et al. Staphylococcus aureus Panton—Valentine
leukocidin causes necrotizing pneumonia. Science 315, 1130-1133 (2007).
Lina, G. et al. Involvement of Panton—Valentine leukocidin—producing
Staphylococcus aureus in primary skin infections and pneumonia. Clin.
Infect. Dis. 29, 1128-1132 (1999).

Gillet, Y. et al. Association between Staphylococcus aureus strains
carrying gene for Panton—Valentine leukocidin and highly lethal
necrotising pneumonia in young immunocompetent patients. Lancet 359,
753-759 (2002).

Bubeck Wardenburg, J. et al. Panton—Valentine leukocidin is not a

21



25

26

27

28

29

30

31

32

33

34

virulence determinant in murine models of community—associated
methicillin—resistant Staphylococcus aureus disease. J. Infect. Dis. 198,
1166-1170 (2008).

Voyich, J. M. et al. Is Panton-Valentine leukocidin the major virulence
determinant in community-associated methicillin-resistant
Staphylococcus aureus disease? J. Infect. Dis. 194, 1761-1770 (2006).
Cremieux, A. C. et al. alpha-Hemolysin, not Panton—Valentine leukocidin,
impacts rabbit mortality from severe sepsis with methicillin-resistant
Staphylococcus aureus osteomyelitis. J. Infect. Dis. 209, 1773-1780
(2014).

Wang, R. et al. Identification of novel cytolytic peptides as key virulence
determinants for community—associated MRSA. Nat. Med. 13, 1510-1514
(2007) .

Li, M. et al. Evolution of virulence in epidemic community—associated
methicillin—resistant Staphylococcus aureus. Proc. Natl. Acad. Sci. USA
106, 5883-5888 (2009).

Tkaczyk, C. et al. Staphylococcus aureus alpha toxin suppresses effective
innate and adaptive immune responses in a murine dermonecrosis model. PLoS
One 8, e75103 (2013).

Klevens, R. M. et al. Invasive methicillin-resistant Staphylococcus
aureus infections in the United States. JAMA 298, 1763-1771 (2007).
Hidron, A. I., Low, C. E., Honig, E. G. & Blumberg, H. M. Emergence of
community—acquired meticillin-resistant Staphylococcus aureus strain
USA300 as a cause of necrotising community—onset pneumonia. Lancet Infect.
Dis. 9, 384-392 (2009).

Francis, J. S. et al. Severe community—onset pneumonia in healthy adults
caused by methicillin—resistant Staphylococcus aureus carrying the
Panton-Valentine leukocidin genes. Clin. Infect. Dis. 40, 100-107 (2005).
Montgomery, C. P. et al. Comparison of virulence in community—associated
methicillin—resistant Staphylococcus aureus pulsotypes USA300 and USA400
in a rat model of pneumonia. J. Infect. Dis. 198, 561-570 (2008).
Iwakura, Y., Nakae, S., Saijo, S. & Ishigame, H. The roles of IL-17A in
inflammatory immune responses and host defense against pathogens. Immunol.

Rev. 226, 57-79 (2008).

22



35

36

37

38

39

40

41

42

43

44

45

46

Miyazaki, Y. et al. IL-17 is necessary for host protection against
acute—phase Trypanosoma cruzi infection. J. Immunol. 185, 1150-1157
(2010).

Horai, R. et al. TNF-alpha is crucial for the development of autoimmune
arthritis in IL-1 receptor antagonist—deficient mice. J. Clin. Invest.
114, 1603-1611 (2004).

Nakae, S. et al. Antigen—specific T cell sensitization is impaired in
IL-17-deficient mice, causing suppression of allergic cellular and
humoral responses. Immunity 17, 375-387 (2002).

Ishigame, H. et al. Differential roles of interleukin—17A and —17F in host
defense against mucoepithelial bacterial infection and allergic responses.
Immunity 30, 108-119 (2009).

Rutitzky, L. I. et al. IL-23 is required for the development of severe
egg—induced immunopathology in schistosomiasis and for lesional
expression of IL-17. J. Immunol. 180, 2486-2495 (2008).

Ramesh, G. et al. Endotoxin and cisplatin synergistically induce renal
dysfunction and cytokine production in mice. Am. J. Physiol. Renal Physiol.
293, F325-332 (2007).

Alam, M. S. et al. Notch signaling drives IL-22 secretion in CD4+ T cells
by stimulating the aryl hydrocarbon receptor. Proc. Natl. Acad. Sci. USA
107, 5943-5948 (2010).

Pesce, J. et al. The IL-21 receptor augments Th2 effector function and
alternative macrophage activation. J. Clin. Invest. 116, 2044-2055
(2006) .

Cua, D. J. & Tato, C. M. Innate IL-17-producing cells: the sentinels of
the immune system. Nat. Rev. Immunol. 10, 479-489 (2010).

Korn, T., Bettelli, E., Oukka, M. & Kuchroo, V. K. IL-17 and Th17 Cells.
Annu. Rev. Immunol. 27, 485-517 (2009).

Chung, D. R. et al. CD4+ T cells mediate abscess formation in
intra—abdominal sepsis by an IL-17-dependent mechanism. J. Immunol. 170,
1958-1963 (2003).

Schulz, S. M. et al. IL-17A is produced by Thl7, gammadelta T cells and
other CD4- lymphocytes during infection with Salmonella enterica serovar

Enteritidis and has a mild effect in bacterial clearance. [Int. Immunol.

23



47

48

49

50

51

52

53

54

55

56

57

58

20, 1129-1138 (2008).

Huang, W., Na, L., Fidel, P. L. & Schwarzenberger, P. Requirement of
interleukin—17A for systemic anti—Candida albicans host defense in mice.
J. Infect. Dis. 190, 624-631 (2004).

Ye, P. et al. Requirement of interleukin 17 receptor signaling for lung
CXC chemokine and granulocyte colony—stimulating factor expression,
neutrophil recruitment, and host defense. J. Exp. Med. 194, 519-527
(2001).

Higgins, S. C., Jarnicki, A. G., Lavelle, E. C. & Mills, K. H. TLR4 mediates
vaccine—induced protective cellular immunity to Bordetella pertussis:
role of IL-17-producing T cells. J. Immunol. 177, 7980-7989 (2006).
Reynolds, J. M., Angkasekwinai, P. & Dong, C. IL-17 family member
cytokines: regulation and function in innate immunity. Cytokine Growth
Factor Rev. 21, 413-423 (2010).

Roark, C. L. et al. gammadelta T cells: an important source of IL-17. Curr.
Opin. Immunol. 20, 353-357 (2008).

Cheng, P. et al. Role of gamma—delta T cells in host response against
Staphylococcus aureus—induced pneumonia. BMC Immunol. 13, 38 (2012).
Miller, E. J. et al. Elevated levels of NAP-1/interleukin—8 are present
in the airspaces of patients with the adult respiratory distress syndrome
and are associated with increased mortality. Am. KRev. Respir. Dis. 146,
427-432 (1992).

Montgomery, C. P. & Daum, R. S. Transcription of inflammatory genes in
the lung after infection with community—associated methicillin—resistant
Staphylococcus aureus: a role for panton-valentine leukocidin? Infect.
Immun. 77, 2159-2167 (2009).

Toy, D. et al. Cutting edge: interleukin 17 signals through a heteromeric
receptor complex. J. Immunol. 177, 36-39 (2006).

Zheng, Y. et al. Interleukin—22 mediates early host defense against
attaching and effacing bacterial pathogens. Nat. Med. 14, 282-289 (2008).
Happel, K. I. et al. Divergent roles of IL-23 and IL-12 in host defense
against Klebsiella pneumoniae. J. Exp. Med. 202, 761-769 (2005).

Hurst, S. D. et al. New IL-17 family members promote Thl or Th2 responses

in the lung: in vivo function of the novel cytokine IL-25. J. Immunol.

24



59

60

61

169, 443-453 (2002).
Yang, X. 0. et al. Regulation of inflammatory responses by IL-17F. J. Exp.

Med. 205, 1063-1075 (2008).

Iwakura, Y., Ishigame, H., Saijo, S. & Nakae, S. Functional specialization
of interleukin—17 family members. Immunity 34, 149-162 (2011).

von Vietinghoff, S. & Ley, K. IL-17A controls IL-17F production and
maintains blood neutrophil counts in mice. J. Immunol. 183, 865-873

(2009).

25



