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Abstract; [ Objective] To investigate the role of triggering receptor expressed on myeloid cells-1 (TREM-1) in Pseudomonas
aeruginosa (PA) keratitis and the possible molecular mechanism involved. [ Methods] To determine the relationship between TREM-1
and PA keratitis, we established the resistant (BALB/c) and susceptible (C57BL/6) PA keratitis murine model, and then examined
TREM-1 mRNA and protein levels in the normal and infected corneas of BALB/c¢ and C57BL/6 mice by real-time PCR and
immunostaining, respectively. To further explore the mechanism of TREM-1 in PA keratitis, peritoneal M were challenged with
lipopolysaccharide (LPS) or live PA, and then TREM-1 expression was tested by real-time PCR. Peritoneal macrophages (Mg) were
pretreated with inhibitors for mitogen activated protein kinases (MAPKs) or phosphatidylinositol 3-kinase (PI3K), and after challenge
with LPS and agonistic mMTREM-1 Ab, mRNA levels of pro-inflammatory cytokines including IL-1, MIP-2, TNF, and IL-6 was
determined using real-time PCR. TREM-1 mRNA levels were also tested by real-time PCR in peritoneal Mg pretreated with IFN or IL-
4, TL-10. [Results] TREM-1 expression levels were significantly increased in C57BL/6 vs BALB/c corneas after PA infection. In

peritoneal Mg, TREM-1 expression was also increased after LPS stimulation or PA infection. TREM-1 modulated pro-inflammatory
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cytokine production through MAPK and PI3K-Akt signaling pathway.
[Conclusion] The PA-induced up-regulation of TREM-1 amplified

stimulation with LPS and Th1 cytokine, but not Th2 cytokine.

TREM-1 expression levels were significantly increased after

corneal inflammation by modulating production of Th1 and Th2 cytokines, thereby accelerating the disease progression of PA keratitis.

These findings may provide a promising target for treatment of PA keratitis.

Key words: Pseudomonas aeruginosa; keratitis; ~ triggering receptor expressed on myeloid cells-1 (TREM-1); Th1/Th2;

cytokine ; macrophage
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6 ~ 8 Jil i) C57BL/6 F1 BALB/c Wi 14 /)N BLI
Frl RO . PA BRSNS ATCC R fERR
19660, SB203580 (p38 il F]) .SP600125 (JNK
) V0126 (MEK1/2 #I417)) 1T Merck 2%
F] (Darmstadt,, Germany ) , X} it DMSO 14 F* Sigma-
Aldrich /A 7] (STL,USA) . B-4i 3k LR ER T Difco
NFE(NJ,USA), TREM-1 (3% AL Bk A & 1L-10
IL-4 F1 IFN-y 4}l 5 7 g T R&D 2 7] (MN,
USA), HaE R iR R  DMEM F 3= LG 4 M i
T GIBCO /31 (CA,USA) . RT-PCR 2l # i %
sk 1) & W F Fermentas 23 ) (Ontario, Canada) ,
real-time PCR i 5| & W T Takara 2% W] (Otsu,
Japan), Trizol, ¥% 4 i #| Lipofectamine™2000 .
Alexa Fluor 546 J'H1F IgG PUiRIA F invitrogen 23
H) (CA,USA),SYTOX Green nuclear acid label ¥
F Lonza 7 ) (Basel, Switzerland ) .
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¥ C57BL/6 /NERH 3%B-%iHk L FREE 1 mL
G A S B WA, 5 d J5 43 8 0 G 1 v 4
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U4 CO, Rl 95% S SMIGFAE T, 2 h Z5
W, Ve AN RE AR | 75 2115 R W4
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PLAHR N 20 wg/mL $t TREM-1 15 fLPTiA
TR S0 55 77 v B RE I 5 0 20 B 3 4 b, real -
time PCR Fr il 2 4l TNF-o ik AKE T8, R
TREM-1 {5538 B #0 .
1.4 Real-time RT-PCR

o Trizol 3 ) 2 HU 40 Y A9 & RNA,
NanoDrop2000C & & i il RNA (1.8 <260/280 <
2.0), BT pg &L RNA #5658 ¢DNA, HX 2 pL
¢DNA (1:10 Fi B ) Jim A 20 wL SYBR Green Master
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2.2 TREM-17£ PA RIEER B EHRIE
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Fig.1 TREM-1 expression in C57BL/6 and BALB/c
corneas before and after PA infection
TREM-1 mRNA levels were significantly increased in C57BL/6
vs BALB/c corneas at 1, 3 and 5 days post-infection (p.i). Data are

the mean + SEM (n=5) and represent three individual experiments.

NS, not significant;1)P < 0.05;2)P < 0.01;3)P < 0.001.
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TREM-1 f933ik , 4558 B8, TREM-1 3R kbl &
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85 S E B F 7K
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i, FRATAE /N U A0 i R A T TREM-1
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Fig.2 Immunostaining of TREM-1 in C57BL/6 and
BALB/ ¢ corneas before and after PA infection

More positive staining of TREM-1 (red) was detected in infected
C57BL/6 vs BALB/c corneas at 5 days p.i., while no difference was
detected in normal corneas between the two groups. Controls, in which
the primary Ab was replaced by goat IgG, were negative for TREM-1
staining and appeared similar to SYTOX Green Nulear staining
(green). x 400. Images shown are representative of three individual

experiments each with 3 mice per group.
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Fig.3 TREM-1 expression in the peritoneal M after LPS
stimulation or PA infection
TREM-1 expression levels were significantly increased after LPS
(1 g/mL) or PA (MOI 1) challenge. Data are the mean + SEM (n=

5) and represent three individual experiments.

(SP600125,10 pwmol/L),p38 i # (SB203580,
10 pmol /L), ERK ##l5] (U0126, 2.5 pwmol /L) LA
M PI3K #4157 (1.Y294002, 20 wmol/L) il Ak Hi H
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EWEAA, UL LPS fE R BHMEXT IR 25 R 7R IFN-y
% M 4 B S T A TREM-1 6555 1M 1L-10
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3k Th2 RIGHA R TR R4
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TREM-1 J&—FHr & BL AN iz 1k , 2%
IR TR ZOR A H PR A . AR SR 4 LA &
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FRUAIISE (2 ) A PA TR /N BRUFR IS ( L Bz )
HA A ik, W] TREM-1 764 I rh Al e 2 2 32
I8 T 200 B RN T2 10 1 5 1 200 b s 4
Fi W20 i 45

SCHRARE /NN BE R R e AL | ] TREM-
1 BELUTHT AT TREM-1 f4 35 P 77 LB 5388 Jim1 /)N
SRR I /D I H TNF-o B97KSES 3
TR LS R, 76 PA JRYL A IR I B 20 i
TREM-1 {1335 7K Bl 2 st 8] A4 S K AW T, O
H 5 LpS fill By ka ki 05, Br LLFRATT 4% T >k
LPS PR 41 il 34 6 15 I 20 g XF TREM-1 #9401 14
LRI TIISY . 53R B, EVEAI TREM-1 /Y
AL 25 B LPS HBT 5 1R /Y R E N F 1L-18,
MIP-2, TNF-a Fl IL-6 3Rk, X HIRATSERTTE/
SR PA A SR IR R SELIEE TREM-1 A9 25 SR AHAF
W52, TREM-1 Al il i 5 TLR4 T 2 &9
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Fig.4 TREM-1 modulated pro-inflammatory cytokine production through MAPK and PI3K-Akt signaling pathway

Peritoneal M¢ were pretreated with DMSO or inhibitors for JNK  (SP600125,10 mol/L),p38 (SB203580,10 pmol/L),ERK

(vo126, 2.5

pmol/L), or PI3K (LY294002, 20 mol/L) for lh, and then simulated with LPS and agonistic mTREM-1 Ab for 4 hours. Expression levels of pro-
inflammatory cytokines including IL-18 (A) MIP-2(B), TNF-a C and IL-6 (D) were measured by real-time PCR and normalized to B-actin in each

sample. Data are the mean + SEM (n = 5)and represent three individual experiments. NS, not significant;1)P < 0.05;2)P < 0.01;3)P < 0.001.

Ml Macrophage

Relative mTREM=1 RNA level
a3

5 NS
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El5 Thl/Th2 24 MEF3F TREM-1 RiZHF M

Fig.5 The effect of Th1/Th2 cytokines on TREM-1
expression

TREM-1

peritoneal Mg after IFN-y stimulation.

levels were significantly increased in
No difference in TREM-1
expression was detected between Th2 cytokine (IL-4 and IL-10) and

expression

PBS control treatment. LPS was used as a positive control. Data are the
mean + SEM (n =5) and represent three individual experiments. NS,

not significant; 1)P < 0.05;2)P < 0.01.
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v IL-12 IL-18 SFAE HE 480 KN ¥ B B A4
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(AR RERR BRI 07 . 76 PA FAIE AR/ N AL | T
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