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Abstract: Chlamydia trachomatis is an obligate intracellular pathogen that causes a variety of diseases,
including trachoma, pelvic inflammatory diseases, infertility and pneumonia. Although Th-1 type cytokines
have been demonstrated to be crucial in the host defense against C.trachomatis infection, the role of innate
immune system, especially in mucosal immunity such as lung and genital tract, remains largely obscure.
We investigated the role of invariant NKT (iNKT) cells in C. trachomatis lung infection. Ja18-/- gene
knock out (KO) mice, which lack iNKT cells, and C57BL/6] wild type mice were infected intratracheally
with C.muridarum. Compared to iNKT KO mice, wild type mice revealed significantly severe body weight
loss, increased chlamydial in vivo growth and severe lung pathological changes. Systemic Chlamydia
dissemination was also prominent in wild type mice. FACS analyses of lung infiltrating cells revealed that
CD11b*Ly6G* neutrophils and CD11b*Ly6C* inflammatory macrophages greatly increased in wild type mice
than in iNKT KO mice after infection. We found that increased mRNA MIP-2 and TNFa in lung tissues
of WT mice but not in NKT-/- mice, suggesting a critical role of NKT cells in recruitment of neutrophils
in the lung. Significantly higher levels of IL-4 and IL-13 were also found in lung homogenates of wild type
mice with concomitant induction of Arginase-1 gene expression which is known to express in alternatively
activated macrophages. Together, these results contribute to the understanding of how iNKT cells
exacerbate C.trachomatis lung infection.
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YTdH%. NKT (natural killer T) Mifid BRSIER, MAIEROEIEL 29 5 THIlaRE T, CD1d 4+
2 &) PUESER, I L S, B e o RGeS, H OS2 EOMIERIEICEBR L T b, RIFZE TR~ I,
MTBNFEEME 2 7397 - b7 a~xFORKEMBEGE TV EME L, MikiBEEAIZ BT % NKT Al
DY T IV T IR R BT A REEW ST L MIEEE TV TR, FERT Y 212B W TS
BOFELWERERLDR SN, NKTHKIEY Y A TIIMAEERVIZEECTH o 72, T2, B0 RERY
[FUT vtA4Td, BART Y ZIZBWTNKTRIEY Y AX DG 7397 (EBELRME) 24 <
Rtz Fh, BARM< Y 2 TlE, NKTREY Y 2R TEERITPER - RiEtk~s 07 7 =Y olii~
DR ERDz. MHRKICBI B AL Y A4 v BL BT EH A VO real time RT-PCR 2 & B Hat T, HpA:M
Y AZBWTINKT KRIHE~ w7 2 X ) & MIP-2, TNFo, CCL2 DB Z R, o2 ki
SIEVEBL OB RN DEE D X = AL L #E 2 Sdz. BYMiH O O hERMICIERME Y 53 V7
HAMEDOFAENIFUEIC L VRSN, 75 I VT AP EREZ RO E LTWB Z e L L o/
7 I IV TIRREMNOKER <707 7 — VoM T, INKTHRBEBXIEYY ATiEvre77 -2 ko
MHC 27 5 A 32558 LTBY Th1 ZDOH A b A4~ (IFNy) X5 b~r a7 7 —UHiE <
FHEINTWALZ LRI NZ —T, BEM< Y Z0MifRkD ELISA Tk, Th2 2% 4 bh 1 Th
%14 B XIS OEASINKT A KB~ 7 2 & ARTHEIZHIML Twiz, S 512, JERM< Y 2T,
INHDILARILIZIZE ) FEINLMARHNNIL~2 a7 77— (alternatively activated macrophage :
aaM¢) O~ —Hh—% /)7 ETdH % Arginase-1 DF L \» mRNA L X)L TOFEHIENN % real time RT-PCR
TRDL, U Eofiry, BAaR<y 2T, 7953 Y7 MiEgsk INKT Miieas MIP2, CCL2 %07
HAYRTh2 YA AL U ThHBHILAILAI HEAETAI LICE Y, WHELRHPHRREICEE2 I VT O
JliR°, Th2 SIS EDOFFEICHDC aaM ¢ OMME BT 52 I8 ) 7 T I V7 BRYIPUHEDHES L <
W 5 I REEATR < ARIE S T

*¥—7— K :NKT#kE, CDIdHF, 7737 bZOXFX, fiMlERE ~7O077—

i U o (&

77 IV TN AEREARTHY, RHE
THbI7a—=, FNKIEERE (PID) 12X 5T,
F 7 SR GE L L COMIRE DS BIHREZT &S
L, Widiigo 10%fEZ b SN B, F72053
VT REIIREALIEEE, TV =R SIS S
LUREMEAIRIHENT WS Y. 793V 7OHRIZBWT
(& Thl 4 7% A A A U HEEB#EE LT, FRchies
JEPE TR IS BT D HARRIEDO BB A EETH S
CENFHENTVED Y, WEELR LA DH SV, INKT
Ml Vald PURZHAREZFIL, CD1d 4 FIZ XD IER
STV LN & JRRICEE#R T 5 Bk Th Y, &
YR XY IL-4 R IFN- y 2 EDH A M4 V2R L %
BRAILEk, ~7ua77—3, BERAIRR SO R EERD
MR, o T il & O M4 Rl O 5L - 312
BL-LCTwa. F72 iINKT fllgiZEA: 3% Thl/Th2 HA
M AL DINTG U ADPHUROFERUI Lo THERR D Z LA
BEENTWE ™, 4fH, ITATOZIIVTREET N
EESLL, 773V 7T AN RIE IS IS BT
iNKT g oo &% et L7z

MRERE

1. v X

7-10 78 # C57BL/6] B A= BRI <~ 7 2 (WT) 13 H A&
SLC #haaett (FRIRAT) K0BEALZ:. INKT KR
Y IATH S Ja281 KM~ 7 X (iINKT KO) 134K
FT RNV I —ITEB LB 2T, 7~1038
WO~ I ARMH L7z, $_TO IR KB 5
BRIgSHCHIY, MRRFBMERBRRICIoTRES
7o B BREE KA 5 0 0609133, 0808288) 123D
EFERL 7.

2. VIV TRTERE

C.trachomatis Mouse Pneumonitis ¥ (C.muridarum
strain Niggll, ATCC No.VR-123) %, Y b Mg JE %5 i 3k
HEp-2 #if3 (ATCC No.CCL-23) (2 T48 KiisaEL 2 5
IVTEAR/NME (EB) ZAFH L SPG #& S\ RE 0 EL
SOC TR L. ARWEIZBWTIZFE— Cmuridarum
EBmi¥MzEfMH L. w9 2A% 4y 7%= (KHARE
KEEE K, HA) ZHCCERMREEZGL 72, W
FEEYR L TREEZHZLSYE, 26 7—V#ERELY
A7ai) Y NIV, Nevada, USA) #HwT2r
737 Comuridarum EB 1.5 x 10° 7 5 3 Y 7 #H AR
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(Inclusion-Forming Unit [IFU]) % &A72 SPG %Ml %
XIABI) 15ul BEAEMICHEETLZETrIIVTH
REFHLELT.

AAyyaBI10ml ¥ ¥V EHCTHEEZ
t%, 400g 4CIZTL10 MEGL, RiEEFTFIRAE—
ZAY DRIFFEITT-80C CTHAERAE L2, 7T 3IV T
PeAi DME B L, S S 72 MLRk i 2 ok 1 TRl
X, RVT v 7 AIFH =% TR - 8%
L7-%%, BREMICHRL-BEEZZENZE10.25ml &
13 mm #N—HF A L CHUER;# L7: HEp-2 il FIZH&
JBL, 900g ZHIMEMTITHBWT 1R EO 24TV IR
HIEGeX 7z ZO% 5% 7 VIR, 100 mg/1 Ak
L7 =AYy, 1mg/li7undFyIv22hEFnagd
DMEM K2 C 24 R 21T 72, AN—H T AR
DILIKIERA Y =V CREER, TVFLeAf AV F4 T
74— (FITC) ity IV THERI BRI Y v H 54
F (LPS) $ittk (AC-I1: PROGEN Biothchnik, Heidelberg,
Germany) Z W TR M E T o7z AN=TFAPT DL
TO 77397 H AR % % B §i Axioskop (Carl
Zeiss, Oberkochen, Germany) Z W ClllE L72#, Fh
ZNOHF L T TEMBUER I FHWRET D7 7337
JE Gl 2 3 2 L7z

Ni
N
<

4. FIBMERF AR

C.muridarum &4 5 H#EB LV 14 HEOBARB X
iNKT R~ 7 ZADOMHE~ 7 2 L0 4l k2 g L 7.
T L 22 H LR 10% RV <) Y EEERITV, 85974
AIBEDOF Y TNVED 4um JEOHIFY R 2R LA M+
PV VRt o7

5. U721 LTEEBWHEE PCR

C.muridarum &4 B X OV IF & G~ v 2 O Jili # #% %
5 L, TRIzol® 3 # (Invotrogen, CA, USA) % H
W T totalRNA % Hiii th L 72, 1ug totalRNA % §f B &
L., SuperScript®III First Strand Synthesis System
(Invotrogen) # W T cDNA D &K %2 7o 7. EiZ T
FEHLOE BI21E 96 /X 7 L — b LT Power SYBR® green
PCR Master Mix (Applied Biosystems, CA,USA) ik
HIZINT TIARNAF VAT L7500 1) TV 4 5 PCR
¥ A7 & (Applied Biosystems) # il L7z i L
72774 =% TIZRLY. ¥ 7 A Arginase-1 £ >~
5 -ATC AAC ACTCCC CTGACAAC-3 ; 7vF+t>r
A5 TGAAGGTCTCTTCCATCACC3, ¥ 7 X
Chemokine (C-C motif) Ligand2 (CCL2) £~ x5 -CTA
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CTCATT CAC CAG CAAGA-3" ; 7vF kA5 -GAT
TTA CGG GTC AAC TTC AC-3', ~ 7 A Macrophage
Inflammatory Protein-2 (MIP-2), > Z:5 -ACCCTG
CCAAGG GTTGACTTC-3, 7 v F v X5 -GGC
ACATCA GGTACG ATC CAG-3", ¥ 7 AIL-10 £ A5
-CAAAGG ACCAGCTGGACAAC-3' ; 7vF VA5
-CACTCTTCA CCTGCTCCACT-3", ¥ 7 A TNFa
2 Z:5 -CTATGG CCCAGACCCTCACA3 ;7
YF A5 TGT GGG TGA GGA GCA CGT AG-3',
< 7 A Glyceroaldehyde tri-phosphate dehydrogenase
(GAPDH), > 25 -GGC ACA TCA GGT ACG ATC
CAG-3 : 7 v F X5 -ACC ACA GTC CAT GCC
ATC AC-3". PCRO7ur7 741k, 50CIZT24, 95C
T OREDHE, (95TIZTI58, 55TICTI15
BBELO72TIZT30) O¥F A7V 2EH40 W4T 7.
GAPDH ® mRNA = % %} i & L T Arginase-1, TNFa,
MIP-2, CCL2 B L IL-10 ® mRNA & % T N E N K
EL7:M%, WAEMYZAOFEEY Y TVICBITS %
mRNA OFEHEZ 1.0 L LT, TNENROY Y TVE LR
LCHMMEREZT-72. &£TOPCREEIEIZ 2TV
FTOPNTI o7,

6. 1 bH 1> ELISA

~ 7 A il ML % 4 I L COfl B 2, 10 mM HEPES-
NaOH, pH 7.4, 150 mM NaCl, 1 mM EDTA, 0.6%
NP-40, 5mM 7 9L 7=V XAF VAN KAV B L1
mg/ml 7077 —XEH (FHI74T727, T %
B CHLBRZ R L 72, 14,000 g 12°C 15 45 5
Dk, RIEEZRILUMERE T -80CEM T CTRAELZ.
IL-4, IL-13 B X O IFN-y 1Zx} 9% ELISA 7 v & 1 ig,
DuoSet® ELISA ¥ Z 7 4 (R&D systems, Minneapolis,
MN, USA) ZHWTEGT T NI —IWIHE->THIEEZIT-
7z

7. 7O0—HA bX R —

<~ 2N AR M, 2.5 mg/mlagrF—¥y A
7" XI (Sigma-Aldorich, St Louis, MO) % & & PBS &
WIS T37C 4T T 30 5 MARIRL, 100 um fLOA
FULAMEMTHETREY A — ML RALZARM
ER M 2 12 ACK ¥ i (150 mM NH,CI, 10 mM KHCO,
and 0.1 mM EDTA) Z\WwT37C, 54§25
WCEDBRA LAz HEEL 720 vojskMif s L, DU
R T E ) e R~ — A — Pk &2 W T4TIZT30 4
W oYtz o7z, FITC Bk E /7 a—F IV Hifk : 5t
CD4 ¥t 1k (eBiosience,San Diego, CA), #i CD11b i
1k (eBioscience), #it B220/45R $iif& (BD PharMingen,
San Diego, CA) 3 X U9t Ly6C $ifk (BD PharMingen)
74 axY) A (PE) Bk P $TCD8 B4k (BD
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PharMingen), i CD19 $ifk (eBioscience), i Gr-1$it
{K(BD PharMingen), §t MHC class II $i{&(eBioscience),
Pt Ly6G $ifk (BD PharMingen) BXU, 707437
=¥ (APC) &Pk - Pi_—& 1 T #2148 (TCRB)
Puik (eBioscience), it CD1lc ifk (eBioscience), ¥t
CD45 #iufk (eBioscience) 3 X U'#it F4/80 #tfk (AbD
serotec, Oxford, UK). et L 7-#Hai% FACSCanto™ II
TH—H4 hA—5—B XU FACSDiva™ v 7 k=7 (&
$ 12 BD Biosciences, San Jose, CA) #HWT7F—% % fif
i

8. KRNI FIVTDEEL

TH—HA PANY = LD FINET~ 7 AR LD
) UoSERMNI A Bl %, PE 84T Ly6G bk z i L
4T, 30 Mo FBLTEFHE, 293V 7 LPSHIEN
et BN 7O 2= VI > TEAEZ 1T o 72, Cytofix/
Cytoperm™ ¥ i (BD PharMingen) 250u112 T fll iz

% [, PBSIZT 10 f5A M L 72 10 X Perm/WashTM
7% (BD PharMingen) T2 E#i& L7, & Perm/
Wash™ ¥ 50u1 1 & L, FITC BEi#k¥ts 9397
LPS ik & VT 4T, 30 /rfufats, 2 Bk E2iT2-
7o, e L7-#HiE FACSCanto™ II 70 —H4 kA —% —
BLUFACSDiva™ V7 b =27 ZHWTTF — ¥ 2 #HT L
7z.

9. FREKRN T T3 T ELM EB OBIE

<~ AL DY Bk AT & B %, MACS
Separator (Miltenyi Biotec GmbH) %L Ly6G 1
Ml ZHEEL:. 7a—94 PA—%—I2T Ly6G Mg o
Wil R4, SPG R 1mlICHL, IALE—2
ADOREEITT-80C TH MR L2, Dk, 793
TG OPE L RBEOFINETr 53V TG EB %l
EL7z.
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Fig 1. Serious body weight loss (A) and higher chlamydial growth in lung (B) and liver (C) following chlamydial infection in WT mice
than in iNKT KO mice. Mice were intratracheally infected with C.muridarum (1,500 IFU) and were measured daily for body weight
changes. Each point represents the mean = S.E.M of at least 15 mice. Mice were sacrificed on day 3, 6, 11 and 16, respectively, after
infection. The lung and liver were analyzed for in vivo chlamydial growth as described Materials and Methods.
p< 0.05; **p<0.01, comparison between WT and iNKT KO mice. ND; not detected.
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10. #EETFHIRRAT

ZTNZENOT—ZITFH s FEREZ ML, it
S A B A WRALT 572012 Student ¢ MREZ T 72,
p<0.05 I2BWT, HRAZRDDLHEL .

& ES

1. FERI VI X & INKT RIBY I RIZHHD C.muridarum

BRRERBEORIEMNZE(L

<A Comuridarum OFEFEEGe %, FER <Y 2R
T, INKT RIEY 7 AR THEORER D E R
(Fig.1A). = AN B XK BT 5 Cmuridarum
&Yl IFU) 1, &% 11 HHB X016 HH® iNKT
RAA~ T R ZE AR = 2020k L, BlHLRR 38 X OV BT
FEDONTIUT BV THR A AICA RN 73V 7%
Hefli Z 7~ L7z (Fig.1B B X C). Comuridarum & Ge1% 5
HH®B XU 14 HEOM#K O HE S 12 X % 0% BLALEL 7
WYFRATCLE, BHIE 2 SO I 12 & B A B~ 7 A TR
w7z (Fig.2). IhH0FER XY, Comuridarum O i &G
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EF I BT INKT M 3 & Ge b8 T BT v 0] R
PR R S N7z

2. C.muridarum fZ5E B % O R EMARDORET

i ARV 35 0F % 0 BRAL MR A AT & D, INKT R4E~
A TIZIP A R & Hi U C g Ml o =B A3 il S T
WAHZEDPRBENS, DO EnS, Cmuridarum &
Betk O MR BT 202 H LM O B 58 % Mk 3%
7o, 70— bAN) =% TR 21T o 7.
Fig.3A I2BWTC, 2HIMERHIC D5 KM EROE &
wny. Comuridarum &Gt 7 HHIZBWT, BAEMB X
OV INKT R~ 7 2O #E & H 12 CD11b' Gr-1" Z$5HE &
I 5 ERER (PMN), CD11b' Gr-l ~7 a7 7 —V4
M¢) &0 CD11c" #RME 4 (DC) o4l
ERERNHT 28 & OBINAER® b7z (Fig.3A, PMN,
Mo BLU DC). InHoMifafEEIdEd# 11 HEB X
016 HHTIREI G OMAPICHE L B2 ERWH S L 572,
ZHUTH LT, CD19'B Milflaidi&det% 7 HHIZBWTKE
CEDOEEWAL, 11 HEBXU 16 HEIZHIMIET

(% 100)

Fig 2. iNKT KO mice exhibited lesser inflammatory response than WT mice. The lung from infected mice at day 5 and 14 post infection
were analyzed under light microscopy for histological changes and cellular infiltration by H.E. staining (A-D) as described Materials
and Methods. Magnification, x100. Lung histology of WT mice (A and B) and iNKT KO mice (C and D). A and C : post infection
day 5, B and D : post infection day 14.
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Fig 3. An elevated number of neutrophils, macrophages, dendritic cells in lung tissues of WT mice after infection with C.muridarum
intratracheally. Kinetics of lung cells was analyzed by flow cytometer at day 0, 7, 11 and 16 postinfection. (A) Relative distribution
of leukocytes in WT and iNKT KO mice, (B) The absolute number of lung leukocytes in WT and iNKT KO mice. The data are
presented as mean * S.D, at least four mice per group were analyzed individually in each time point. * p< 0.05; **p<0.01, comparison
between WT and iNKT KO mice. Th; CD4" cells, Tc; CD8" cells, B; B cells, DC; dendritic cells, M¢; macrophages and PMN;

polymononucler cells..
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Fig 4. Neutrophil recruitment in the lung was significantly reduced in iNKT KO mice than WT mice following chalmydial infection (A and B).
Higher chlamydial positive neutrophils were detected in WT mice than iNKT KO mice by intracellular flow cytometry (C).Infectious
EBs in neutrophils obtained from wild type mice and iNKT KO mice after chlamydial lung infection (D).
Lung cells were analyzed by flow cytometer at day 0, 3, 7, 11 and 16 post infection. The data are presented as mean * S.D, at least four
mice per group were analyzed individually in each time point. * p< 0.05 comparison between WT and iNKT KO mice.
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HZEDNHSM) LR 572 (Fig.3A:B). CD4" N =T
Mife (Th) B XU CDS MifgkEEME T ML (To) 1k
%, HERBLICZOESIIEM T2 H WS Lo
72 (Fig.3A: Th BXU To). BAMB LU INKT K~
T AMDILEIZBWT, PMN &G47, 11 BX016 H
HIZBWT, Mo ldi&gtk 16 HEIZBW T A< AL
W UCINKT RIBEY T A THE BRI D E7R07: (Fig.3A:
PMN BLU M¢). ZHIIHLT, DCIEmAMICBITS
BEZEIADON LD -7z (Fig.3A:DC). —J7, Kl
ERHIOMR BRI, BER A TOMIBER
KGR KDL TBY, 0 —F T BIZE %
7 HEE TR BOZILIZRONT, ZOBmBIcEL
BHTEATRENTz. ZOWIMY =2 OMEN 7 HEICE
(7% B MileoE A 0w (Fig.3A) B35 Bbh b,
PAERIB X OV INKT KIE~Y 7 AR Z LR35, PMN B
XU Mo 13 &g 16 HHICBWT, DCIdI&Y%7B X
16 HHIZBWT, BRI~ AL g LT INKT K38
RYATIRAE LR ERD72 (Fig.3B : PMN, M¢ B X
'DC). ThoDfEFR XY, Cmuridarum &4t H %
BDIZONT, BFLERIC B2 EIIMERSE O Bg 0 23755 &
N5H, INKT KB~ T ACBWTIEEAER < 7 2121
R G0ER 249 PMN, M@ B XU DC OHNAA FEIC
P SN B Z EDURE SN,

3. 773 T DIFHERAN T DIEE

X5 ICRAEMILTH S PMN, Mo % it M35 H
HT7a—A MAMN) =% To7 B4, HiRo Gr-17 il
fa M3 X 512 Ly6G, Ly6C @ 2 fifinKui~—h—%
TR (Ly6C™Ly6G™) BXU Mo (Ly6C"Ly6G)
IZHBITELZEDSHEIRTVS Y 5512, Moz
FAETE Mo (F4/80'Ly6C") B L UNHAE Mo (F4/80Ly6C)
B TELIEDHESNTVS Y, XoTARMEICE
WTH Ly6G, Ly6C Hifhz Ty v ERERIZ et L,
ek, REME~ra 77y —VBIUEEY Q77—
DEFIAEHLT 7=, M AN =X BN E1T-
72, ZORER, W ER (CD11b'Ly6G") 4 1 & 4
11 HEZBWTHAR < (34.5%) 123 LT iNKT &
T AT 20% FEL, FEaElEGoRLERD:
(Fig.4A, B). WA <o 2IZBWTHINNDZE L Wit
HERDOWAICL D ST, I3V TDIIT 5V ADRLE
LCWh72, HHERDZ 53V 7RBRREMIEL7:. 4F
hEkTH S Ly6G B EMeN D 7 7327 LPS il
W, INKT RIBR Y ATIZY T3IY 7TAMEAET B IFhER
38 20%THBDITHL, BAERM I ZATIIN 2.5 /B0
50%FEHE & INKT K48~ 7 ZUIHFHERINICHEAE S5 2 53
VTHIVBEMTH L ENWHLN LR -7 (FigdC). &
512, TRODIFHERNO Y 53V T3 27§ EB
THoHIENIFUBEICE YL 572 (FigdD).
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Dbz lxy, 7273V 7HMIIY 27— LT B4
HRABIHOSE LTV AT WM ORIRENT:.

4. C.muridarum B[ EREICH TIMAXREE~7O
T7—IDiEMAL
7IIVTRAEREBICMANTEIN D R

PEM@IZTHAER Y 2BV TIYEEORMZ R L

(Fig.5A, B). Ihoo~wra7zy—Y DM IERED

BHELTWAIEEL~r 77—V ThH LD E M T57

W2, vr7u77—YoMEEIICBE TS MHC 7 7 11

OB LIz 25, B~y 2 TlE, iNKT RIE

<R ELWART, O MHC 7 7 A 1 HANLOE b &

WS RIZICT LTBY (Fig.5C,D), iNKT MR T

T, AN 2= SR b REE~7 T 7 7 =YD

PEALASIRGS LT B Z DR RB S 7z,

5. C.muridarum JEBREEOMAY A A1 - TEH
1L DEBOBS

HFhEkoRMICELTIEZ ZoEMAEKRTFTH S
TNFo, MIP2 OB A#HE SN TWE Y, $vrn
7 7 =YD LN T CTH D CCL2 DB A5 S
NTW5B. Lo TR AL, Comuridarum &4t Ot
#R1ZB1F 5 TNFa, MIP-2 BXU'CCL2 DB EEZY T
WEALRT-PCRIZICEYERL, BAERBIVINKT X
HY A O Z21 72, ZO%ES, BERM < 20
LCiNKT K~ 7 XA TIEMifA& LY B S % TNFa,
MIP-2 3 X 0¥ CCL2 mRNA O F Bl 2% LR LT
HZENHLNE R ST (Fig6). ORI, BpER<
22 BT 5 Comuridarum J&EEet ORI S L7 0T
HERB X ORIENE~ 2 07 7 — Y OSEE RN B L O
1, EALTER 1T B MIP-2, CCL2 7 &0 B3 7 B
IHEDBDTH B ZEDREENT.

JEGE ORI L) FE SN BEIEINETIE, FEES
NBYA MA I2ED, Thl #ld 5t Th2 Bl #1544
TENFEINLZERAOLNTWE, D20, KAl
C.muridarum J&Ge=< 7 ZAOMifAENIZBWT, Thl # b
50 Th2 Bl @EIREDO L LB BEMICHEE IR TW»
bk, HHHA WA VEA R ERTHHCHGEL .
C.muridarum &34 3, 6, 11 B LU 16 HH o hili Lk
W& EN 5 IFN-y, IL-4 3 X0 IL-13 % ELISA #:12
oL, ¥AEM< Y ABIOINKT RIE~ Y AT
W% T -7, ZOfER, IFN-y, IL-4 BXIL13 O
WTIUIZBWTD, WL DIZEY: 11 HA TR &4
M4 VEAREO LANRLN, 16 HH TIXH ORI
UAHENH S ER 572 IFN-yIZ2WTIE, INKT K3
<R, HER AL B RO ERIIED LD o
72, THISHL, IL-4 BIUILA3IZOWTIZE DI IEYe
#% 11 HHIZBWT INKT R3E~ 7 A ik P C 0 pE Ae i
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Fig 5. Inflammatory macrophage recruitment in the lung was significantly reduced in iNKT KO mice than in WT mice after chlamydial

infection (A and B). MHC class II expressions on macrophage were significantly increased in iNKT KO mice compared to WT

mice (Cand D).

Lung cells were analyzed by flow cytometer at day 0, 3, 7, 11 and 16 post infection. The data are presented as mean = S.D, at least

four mice per group were analyzed individually in each time point. * p< 0.05 comparison between WT and iNKT KO mice.

PHBEIRD LTV (Fig?). INOSDOMENS, 75
IV T MIRGNC BT B G R T TUE INKT Mg o fE 7RIS
L0, Th2 BGEEIRENOFH LR ESINT VLI HENE
AR SNz,

6. C.muridarum B [ E R L FHFERTIIICH TS

Arginase-1 DFEIBEDI&RE

WA, Mo TIEIWRIEARD 5 WIZIL-4, IL10 B L O
IL-13 fFH4E F A ERFED YA M4 Y BRBIIC X ) IR EAR o HE
BRICEAG- L WA AL Mo (Alternatively-activated
M¢, AAM¢) DSFHFEEN B EHGE SN O K
WZEI2 BT H Comuridarum JEGet OB A < v 2 il #L
MRIZBWTIL13 mEAREDYINKT RIE~ 7 AR E =
2%\ (Fig 7). $72 IL-10 mRNA O 3¢ 8 & S ipAE T <
YA THBEIZHMLTW: (Fig.8). L7z ->THER<
A BB O M@ 1d AAM ¢~ E ) it S
NTWLWREWDE 256Nz, Lo, Cmuridarum &4
R YACBI BT O AAMe DFEE, AAM$ D
<X —H—% N7 TH D Arginase-1 ZIEHEEE LTHGEL
7z, Comuridarum 412 ONHLRE X D total RNA 2l L,

7 V&4 25 RT — PCR{EIZ LY Arginase-1 ® mRNA @
HBEEFERL, BAMB IO INKT KB~ 7 A0 #IC
DWTHIK L7z, ZOfER, TEMS Y ATBW TR
#7BXU 11 HEEIZ Arginase-1 D LW ISB B A3 ZE
HHNT. THUIKHL, INKT RKIEX 7 ATIREFER <Y
AT A Arginase-1 D58 B 213 B IR W S &S 55
L7 o7z (Fig8).

b}

Z

ARWFZIZ BT, TR TE7 IV THi%
EFNEMENL, 79I 7 YR U 72k I o0 2
IR BT S INKT Mila o #E A2 L7z, ZORE,
C.muridarum Bl &G € 7 VI BWT, iINKT RIE~ ™7 2
A5t IR 2E < w7 2 & Rl LT & ) SR P SR AT
NBZEREML. ZOfmIE7 7 IV TIRGERFIZHBIT
% iNKT RIA~ 7 A OB RAR TR, AR BT
5253V T EGAMORT B X OBR I 7005 FLAL MR A2 0281 L
WZEoTEPNLLDTHS (Figl, 2).

C.muridarum i & 4 € 7 V12 B 1F % PMN & Jili #H %
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Fig 6. Expression levels of TNFa, MIP-2 and CCL2 mRNA in the lung following chlamydial infection. Lung tissue was collected on 0, 3, 7
and 11 days post infection. Real time RT-PCR analysis of TNFo, MIP-2 and CCL2 mRNA was performed as described Material and
Method. At least three mice per group in each time point.

The data are presented as mean += SEM. The relative quantification of target mRNA level was measured as the levels of change (n-fold)
compared to level in control (GAPDH). * p< 0.05, comparison between WT and iNKT KO mice. All experiments were performed in duplicate.
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Fig 7. Higher Th2 cytokine, IL-4 and IL-13, production in the lung in WT mice compared to iNKT KO mice after chlamydial infection (A).
The production of IFNy, IL-4 and IL-13 by lung cells was analyzed by ELISA. Cytokine production from lung tissue homogenate was
measured at day 3, 6, 11 and 16 post infection.

The data are presented as mean * S.D, at least four mice per group were analyzed individually in each time point. * p< 0.05,
comparison between WT and iNKT KO mice.

Fig 8.
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Expression levels of Arginase-1 and IL-10 mRNA in the lung of WT mice after chlamydial infection were higher than iNKT KO mice.
Lung tissue was collected on 0, 3, 7, 11 and 30 days post infection. Real time RT-PCR analysis of IL-10 and Arginase-1 mRNA was
performed as described Material and Method. At least three mice per group in each time point.

The data are presented as mean = SEM. The relative quantification of target mRNA level was measured as the levels of change (n-fold)
compared to level in control (GAPDH).
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MU BT 2 Uk E R 1 MIP-2 O F B m O fFRT &Y,
INKT RIH~Y 7 A BT 5B B e h ko4 & MIP-2
D5 Bl & O MR 2 B 2R 7z (Fig.3, 4A,
4B B X 17 6). Diao 51, Concanavalin A 7% &< 7 X
FF2EETMTBNT, HMBRNICAAAE S 2 NKT g 23
MIP-2 % 4§52 L& WG LTHY ., F72 Faunce 5
&, MIP-2 % NKT MilgiF&EDrE7 87245 » MO
WA Z L2 MELT VA Y. KIFEICBNTH 2 T3
T YA ORI LRI B W, NKT Hiig A MIP-2 g
AEPRE UTHRBEL ) AW RS S ICHEM S /-, Lol
%35, Comuridarum Jii G2 B\ TR HLARNICAEES
B) URERERDH L INKT Ml 5o 28 &%, &k
THI 2% ETH D (data not shown), D) >/ EREM
I2&) MIP-2 DREAEDL 5712 29 5. Rodriguez 513,
C.pneumoniae [EYe\Z 3B\ C, MyD88 K AEH 72 MIP-2 ®
PEA AR B XL O ERO R M LTBY T, AR
BT BRI INKT JARAF 97 MIP-2 R OAFAE
MBEZON, GHROBHOFETH S, WTITBWTDH,
REFFEICBVTEHAEMB LV INKT R 7 ADIRL7Z
MIP - 2 AR DI, INKT OFEICERTLHOT
HY, INKT gl BRI B W TEE 2 H2H) H
ATREENG.

C.muridarum Jii & 4 € 7 V2 BT 5 PMN & M¢ D
BB E WAL, BAM <y 2 & LT INKT K8
I IATIRZEN TN O KIEMNLO HEE I ST 5
ZEAURMEE NI (Fig.3-5).  ZAuid o BLAL AR 27 1) ff br
KCBWTHHAEROHERIHE SN TS (Fig.2). Bai b
& Comuridarum B & g < 7 A€ F VI BWT, Bk
MBI IIVTRERGERMOMPIZZL N EEHEL TS
» ¥ Roriguez 5%, C.pneumoniae 3% ENili&kYe€ 7 W12
BT, Cpneumoniae 73 %A MERIZIEGL, LR MG
WTD C.pneumoniae DI WTHT 52 L2 WAL 7,
¥ 72 von Zandbergen 51X, £ ANMIKICHEE SN2
C.pneumoniae |33 SNFIZ LA MERN THIGE 35 2
LT, SRAMROEA MBI ERTAZ L2 MG LT
2V BWRDZ IV THIBREET VBT, ik
R T AUFHRERNICZ I3V THURGB L O HGE L
FTIVTHBRORBEAFLTWAZ LWL Lo T.

C.muridarum Fi& G\ BIUF B A S A A > O IR 55
X, MEOZ T IV TGRS ML INKT Al o B
WCDOWTHEEZREEZ 52 5. INKT Mg 5 15 X
) Thl %A A4 > TH 5 IFN- y H 5\ iE Th2 B4 A
M4 Y CTH DB IL-AFEDOETEFA M4 & KEITHT
5T EI2EY) CD4 ~3—T #ila® Thl d L <k Th2
AN G ETLEEZZ5NTWS,. Joyee H1%, B
Hl < 2 & iINKT R~ 7 2T C.pneumoniae 3% 5
il &G HEE T VI BWT, INKT MillaAs Thl B4 A1 b
AV THBHIFN- y AL, HRWITIIVTHRE%E

MAELTVDILEBRELRZ Y. L, ABFEICBITS
ELISA ® 57— % X0, C.muridarum &% 11 HBIZ BT
LA ZAOMMAEN TIE, INKT RIE~ 7 A L g
LTHEILZWVIL-4A BIOIL13 91 M4 v OREA DR
N (Fig.7), Comuridarum Jii &4 /R ATIC BT, iNKT
HIMLOAFAEIZ LY Th2 MO RIEIL G EMICHFLEINT
WRNFEMEAURIE SNz, ST &I, [ Ul 5k e
EFNZBWTD, HHTLIEOHE (C.muridarum 1
X O C.pneumoniae) OENZ XY, INKT IO GG
BB RLLREZRETS. —F, SHOHZELFL
C.muridarum % I\~ 72 R FHE R 7 7 3D TIRGE T A€
TIVOKET T, INKT Mgz ” 532 7 &4 IFN- »
ZEELThI BN EFELFLTLILICEN T3
VTR R AR LTS (K
5, mmCH#EMET). ThooI Ly, i Engskg s
W) B2 S TR SRR IS A O OEIZ LY, R UIR R
(C.muridarum) |2 X2 EGehETH iINKT Mg R£7-5 7%
BINRER LD EAHMORIBEN S, 41k INKT Mo b
BEDEWHEDE) R AN AL TERENLDD, 1M
THREDVLETH A,

Mo lZBEFZEIN LA M A v BIUORREMARIZLY, lE
DAL Mo B XRFFRIE AL Mo (AAM¢) &9,
B LR RO 2 O Mo 12502 Y Kifgk
IZBWTHI AR Y 21E Mo OFEIZB LT V225
WAL Z 7R3 MHC 7 5 A Il OFBIEHEBEIEFLTW
(Fig.5D). % DAL Mo A3 —RILEFE (NO) &k
3 (INOS) DZBE Pk > THEEARDHERR 247 9 DIzwt
L, AAM¢iE NO &K% [H¥E 9 % Arginase-1 D FE HL A%
WAL, PUASEFHN 2 & HE SR TWwa. Kim 5
&, INKT Mg 2% A 55 IL-13 A%, Mit#kN o Mo 12
TEILT Mo EAD IL-13 BLUIL — 13 /KOOI H %
WMmse, RIT74 774 ="y 7285 IL-13 AL X
Y Arginase-1 DA BN S, R AAM @ ~F
WRELEMELTVE Y, RHFRICEWT, ARy
2B S IL-13 A EOBINE Arginase-1 O FE BN
AL (Fig.7, 8), Mo DRERIE LD FEAIRIE
sz, LaL, MifEP o) 2 8BREFICEBIT 5 INKT
DFERIZTUHEDTH Y, F/2INKT R TAIIBW
TH IL-13 DA IR D LN L F0 5 (Fig?), oy~
ISEREERNC £ 5 IL-13 OREADTRRIB SN S, WA
JWINKT R~ 7 AIZB1T5 IL-13 B XU Arginase-1 D
EAEEEOIED?S, INKTOEAETLILI3I I3
TREGBONIBRICB TS AAMoFEDT [ &4L 7D,
DR > 7S BREE R 331) % IL-13 DR A EEATH 0
WA EZLNS.
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