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Programmed Death-1 (PD-1) is one of the important immune-inhibitory molecules which was expressed in T cells, B
cells, NKT cells, and macrophages activated by various immune activating factors. Lipopolysaccharide (LPS), the
major component of the outer membrane of Gram-negative bacteria, is one of the crucial immunogens for PD-1
expression. However, there are only a few reports on the expression mechanisms of PD-1 in innate immune cells. In
this study, we investigate the expression mechanisms of PD-1 in LPS-stimulated Raw264.7 cell lines by RT-PCR,
Westem Blot, flow cytometry as well as ChIP assay and co-immunoprecipitation. When Raw264.7 cells were
stimulated with LPS, PD-1 expression was greatly up-regulated via PI3K and p38 signaling. Primary macrophages
isolated from LPS-injected mice were also shown the increased expression of PD-1. In promoter assay, NF-xB and
IRF-1 binding regions in mouse PD-1 promoter are important for PD-1 expression. We also found that the
co-activation of NF-xB and IRF-1 is indispensable for the maximum PD-1 expression. These results indicate that the
modulation of PD-1 expressed in innate immune cells could be a crucial for the disease therapy such as LPS-induced
mouse sepsis model.
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Ol WSR-S S30] 23] B 7)) Hade] &
g 8|, AT WYAS EnHoR AASH Y T
RS A Zo] A|WAQ] 44 77 HrkMueller ef
al., 1989). Wb AANESS AAT Weluhs $shs

|2 =

Programmed Death-1 (PD-1)-2 A| ZAFE I of| A L& ==
A ZHEAE YA E 2w, anti-CD3 FAE FARR BF 9] 7t
A, BT} F=zdo) At T AlzoA dadck 433
C}(Ishida er al., 1992; Agata et al., 1996). T3}, PD-1-2 thoFst

ZA71AE 7HA L Qlrk. AEEg] 2o Bt Alzdt
A ES FE5A=FE A} (costimulatory molecules)2} sHH, S
Z YA A A (antigen presenting cells) ol L& F o] HAUES-
9] o]} A& (secondary signal) T+ F-5A= A& (costimulatory
signal) & A2gtcH(Mueller e al., 1989). 3-sA=SEA} ZF 713
o] dA+H A2 B7-1 (CD80)I+ B7-2 (CD86)°|H, T Ao
U == CD28 %= CTLA-49] Spo|HER A HATR-S 23
3lcH(Freeman et al., 1989; Azuma et al., 1993).
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A Ao o3 &43HE T A2, B A|Z, NKT A 2 o
A1 M| 3 (macrophages) | A = W@ H ot L K th(Agata et al.,
1996; Keir et al., 2007; Cho et al., 2008). PD-12] 2= IgV-like
AN|Z2] F9], 9= 3} 9] 72|31 immunoreceptor tyrosine-based
inhibitory motif (ITIM) % immunoreceptor tyrosine-based
switch motif ITSM)ES Z3}sl= A ZU B2 LA H type I
whehal 2 o] (Zhang et al., 2004; Parry et al., 2005), -2 A}
530l 7123 - CD284| 484 T4 ¥ 2 ERErHLatchman
et al., 2001). 2to]7k=21 PD-L1 (B7-H1) 2 PD-L2 (B7-DC)$}
o] Agh2 A2 F-91¢] ITSM tyrosine?] 4HHE =3},
A Zuj7jA| Q] SHP-2E A& slH, o]2 23] anti-CD3 &A=
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AZE T AIZE] ZA3} o] =7kl BH]E A a5} (Freeman
et al., 2000; Carter et al., 2002), B A $=8A|o] 2J5) G- =5
L AZAGHAE Hajste Aeg d#FcH(Okazaki et al.,
2001). PD-L1 @ PD-12 3357] TalukSo| A T NZ7]5S
B3t 2dst=t Fasithal dBA YtkSingh et al.,
2011). E3H PD-L19] 2gL2 A3t A4 (asthma)S F-=38H= ¥t
W, PD-129] YL 5357] Huhg S Ak GEugE
2|43} stk B 18} ch(Singh e al., 2011). Nishimura 5
(1998)0f| 9J3]l =34 PD-1 2 AT ] B4 of| A4 PD-1-2 B A
29| R 23k S 2™ Bl AR dEF L
5, PD-13} PD-1 2folzk=o] o] T AlZe) Sofl Jahg
7] W&ol dF5heY] HFE AA st TR HUHE AT
(Freeman et al., 2000). L G Lof|A] PD-1-& v|Eo] WA E
oA ufj-& FE pF0 2 WHETEZL IFN-a 9 Tt njdE
AH=(Lipopolysaccharide, LPS; Lipoteichoic Acid, LTA)¢] 2
8 ddo] 2A F7tEo] n|PE A WE 85 E HE
Z(sepsis) T} A HIYNEZENA 2L HYRA7| 59 &
A 7sA o] AXE o] Yth(Huang et al., 2009; Yao et al.,
2009).

HEFE Aol gt HAA AFEHE S F(systemic
inflammatory response syndrome; SIRS)©.Z % o]&|n], H&3
3t EF W39 FEo ofsto] WAGTI ¥ A Arh(Angus
et al, 2001). o 7|2 3 cheret Wel ARl AZS ]
Aol 23L& g0} o] Eglon, 123t A RHEY a1t
7h nujge 2 Qs H@Fol gt 22 F W] ast
Al =] tHCohen, 2002; Martin et al., 2003). HEZ2] Bielo
2 7P go] 43Xl AL I3 Al Al 9ol 23
sh= A&tk (lipopolysaccharide, LPS)o]H, A¥FEolut
A FASE 55 HPET APy 638 FUT 2 ol
(Parant er al., 1977). @52 929 LPSL &4 U LPS A3ttt
W2 (LPS binding protein, LBP)o]| 2]3}o] tj4|A|Z2} CD14 &=
EAol| A= o] CD14/TLR4 EFA|E F4J gth(iang er al.,
2005). o] BE&Al= ohFet YHE A5 E 53 54 AllEFt
¢l, prostaglandin®} Z-& X2 AR, BH|, S0} 5 F8
HA JAE &3 A7tk Annane et al., 2005). E3F, TNF-a
9} interleukin 139} Z-2 Ato| 711} AR 71R1S] EH|E 53
ARSI DSRS0l TS FET Bk ohfe} 3}
Z=3t AETH W& FEote] RS vty gEA
1th(Hsu and Wen, 2002). Yao 5(2009)°] 4333t 2| Ao
A PD-1 A< A7} Listeria 72+l il 943t A A 7|4
9 AR S LRI B3 el ol nlEze 3}
ol PD-10] Fa3 A& 5t1, PD-19] DFA o] E F3f =
T3 @FEES, e HE8FY A B A3 E =T 5 U
S 2238 & 4= Q) 31R|ul, LPSE} 28 u| & AMEo] o3t
PD-19] & 7|, FEEEA Q] HUA Q] Aoja-Aof A
PD-19] uFel7] A 9 7)) T3t AL mlu|st Algolch. wke}
A, 2 QAT HE AN ZZ Raw2647 U LPS $5 SETY
& olgelo] LPSo] ©Jgt PD-19] a7 18 ¥o)7 9d% <
T 712A R 2 -85k §itt

Mz 3 e

Alet 2 &)

Escherichia coli Serotype Lipopolysaccharide(026:B6)+=
Sigma-Aldrich (USA)ol|lA 3} tl LY294002, PD98059,
SP600125 9 SB203580-2 Calbiochem (USA)of| A +5H3i T
PE-conjugated anti-mouse PD-1 (clone J43), TLR4, CD11b
(clone M1/70), CD11c3} FcR blocker (anti-mouse CD16/CD32
2.4G2) A= eBioscience (USA)A FU35 Tt ERK,
p38, IRF-1 Y Actin A 52 Santa Cruz (USA)J|A] A5+
o, INK & AKT #4152 Cell Signaling Technology (USA)
=288 2sg

MES 2 xxIRaf HAME| HY2E

Raw264.7 AM|ZF= American Type Culture collection
(ATCC, USA) o 2 HE EeFugron], R34 o)A wje)
st} o] A-tol] AHSH 857 =3 C57BL/6 AF 9] AFA
2 QAR e FE AFAL A 52U doKE
OIS 2010-018) 2 QNEH}O] L (Korea)ol|A U3l ARE-
SHlch A 572 3 diAAZ 9 vl o iz 22
stE e g Ee) S ARgSHT

HTASASEIHMEEZ(RT-PCR) & AA[Zt SSHSAHMHES
(Real-time PCR)

RT-PCR-2 9|3 A|E RNA(2 pg)+= TRIzol reagent (Invitrogen,
USA)E AMgste] &3t 0o, HALAAM-MLV reverse
transcriptase)S ©]-85}%] ¢cDNAE 4351t PD-1 (F: 5
-TTC GAA TTC ACC ATG CAA-3', R: 5'-GTC ATC GTC
TTT GTA GTC CAT-3"), IRF-1 (F: 5-ATG GAT TGG GGG
GTC TGA GGT-3', R: 5'-TTC ACA TTT CAC TGG CTT
GGG A-3'), GAPDH (F: 5'-TTC ACC ACC ATG GAG AAG
GC-3', R: 5-GGC ATG GAC TGT GGT CAT GA-3)9] &rd
2 E0]Z 2] primer (Bioneer, Korea)S gHAslo] o835ttt
Real-time PCRO]| AR5 RNA+= RNase-free DNase (Promega,
USA)Z genomic DNAE A| A3t cNDAE 34351 1L, Real-time
PCR SYBR Supermix kit (Bio-Rad, USA)¥} Cycler system
(Bio-Rad)& ©]-§- 513t}

SM= 2M(Flow cytometric analysis)

A|3Z+= BD Biosciences (USA)Ol|A] L%t A ©]-8-35}
G AR ) H|3ZE FACS buffer (PBS containing 1% FCS and
0.1% NaN3)2 A 11 vH]Eo]& 9] AFS 7] €3} FcR blocker
Z 4CoA 108 52t vH-g-A|Fth PE-conjugated anti-mouse
PD-1 A& 7}ste] 4°C ol A 30=27F §H8-A171 & FACSort2}
CellQuestPro software (BD Science) 2 £-43}% Tt

Western blot
HjoFE Raw264.7 A|E3= (1 x 10%ml)o] lysis bufferS ]z
sto] #EshE o Azddds Aot v 10%



SDS-PAGE (sodium dodecyl sulfate-polyacrylamide gel)©]| 30
pge TwlES A7 G538t F 5% skim milk7} Z3HE 1 x
TBST (25 mM Tris—HCI; pH 7.4, 137 mM NacCl, 2.68 mM
KCl, 0.05% Tween 20) -§-H x| Z}Z}o] £o0]2Ql FAE AHE-
sto] 2A12bESE RES AlFen, ECL §9o= WAzl &
LAS-3000 SYSTEM (Fuji Photo Film, Japan) ©.2 &% 3} t}.

Transient transfectionl} luciferase assay

Plasmid®] transient transfection Lipofectamine 2000
(Invitrogen)& A&-31o] AleksIAolH A E23he o
2 43 319 21, Luciferase assay-> Dual Luciferase Reporter
Assay System (Promega)& ARE-SlY] HF-A|Z]1 3 Victor III
(Perkin Elmer, USA)& A3} S43} T}

Chromatin Immunoprecipitation (ChIP) assay
ChIP assay+= ChIP assay kit (Millipore Corporation, USA)
£ Argato] Alekalatol M AAE EZSHE o Sasy
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Fig. 1. Dose-dependency of PD-1 expression in LPS-stimulated
Raw264.7 cells. Raw264.7 cells were treated with PBS or the
indicated concentrations of LPS for 6 h. Total RNAs were isolated
from the cells and analyzed for mouse PD-1 mRNA expression by
(A) RT-PCR and (B) real-time PCR. (C) Raw264.7 cells were
stimulated with the indicated concentrations of LPS for 24 h. Cells
were stained with PE-conjugated anti-mouse PD-1 antibody and
analyzed by flow cytometry. Numbers indicate the mean fluorescence
intensity (MIF) for the gated PD-1 positive cell population.

LPS S-=5 Raw264.7 A|Z320|| A PD-1 9 AT 303

t}. 2% A= protein A/antibody/histone/DNA EIHS
phenol/chrorofrom §-H-& %] 2|3}o] &4= DNAS & 3 PD-1
2 2 W E|(promoter) -¢]2] PCR T-Fo] =g 2.2 ARE-513itt

HHXIZHH(co—immunoprecipitaion)

HHZ7FHof| ARG-E A Ll a2 Raw264.7 A| 3] 1 pg/ml
9] LPSE #]8] & protease inhibitors (PMSF 1 mM, 1 x PIC)7}
714 lysis buffer (50 mM Tris, 150 mM NaCl, 1% NP-40;
pH 8.0)2 &3] & w&3E W o2 Zu|st4t). FH|H
Azl ziolo] IRF-1 A E= p65 AL} vhEAZ =
agarose bead & o]-§-sto] Tl JAES A%l o, 30 g 1
x dyeS Y1 1087t £ SDS-PAGEE 4331t}

cloje 2

212ke] dlole] ke Al Ak Shte Agos Yojgom,
mean = standard error mean (SEM)2.2 T3]t}

4 3t

LPSOl| 2[gt PD—-12| USEA

)2 A2 Raw264.794 LPS s=of w2 programmed
death-1 (PD-1) W& P2 gotidr] Yot thFdt =9
LPSE 6A]7F £t 4 2]3t & RT-PCR, real-time PCR @ NF-kB
£ o]-&sto] £Asto] Byttt LPS X2 ¥ Raw264.7 A2 52
PD-1 &@o] mf-¢- A f-= Hou 2ol A= mi-¢- E3tch
(Fig. 1A). o]k D& P42 real-time PCR ¥ F-A| 32 B4 o
M= AR Uiebetth. Real-time PCR Zto] 913 0.1
g/mle] LPS H2|A] PD-19] HH@l e thz o] ulaho] oF 255 2
7}8t91 2.5 (Fig. 1B), LPSel| 2J3t PD-1 3-71719] W@ oAk
NF-kBE o] A= PD-1 ek Asehe U7 o
%rk(Fig. 10). LPS Hzjo] o}2 PD-1 9l o] A7k 9|48 oF
oti 7] §J5te] Raw264.7 M| ZFE 1 ug/ml F=] LPSZ A
3 TR A7kl 4 PD-1 93 BAj5to] mkeh PD-19]
Be 3AZkE BHS Z7Fsle] 6AUTI SAERL, 12
A7 o1 %2 BAB| T4 UEPFS 1 ArkFig. 2A and 2B).
E3F Raw264.7 A| Z59] A28 Hof WaHE PD-1 G E-2 64
HEE F7Fste] 12A1700] A E YEf e, 2447 o]
$71A] Ed o] A= AThFig. 2C). LPSo|| 2|3t PD-1 U& 9
A &= Western blot -4 of| A =3+ 8218 4= Q] ch(Fig. 2D).

LPSOll OJ3t ME MSHE Z2EN
PD-1 WHE fEsls Ao
= =)

& o] ERK, INK, Akt = p389] 14ksket o] Sl=AE
EA Az AGAH=E Apdsh= thaFet A8l A (inhibitor) & AR
stof ERlste] Bttt Fig. 3B Aol A LPSof| &3t PD-1 %
32 1Y294002 (PI3K inhibitor) & SB203580 (p38 inhibitor)
o YaiA 71442 7IA AsEgich. E3E SP600125 (JNK
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inhibitor), U0126 (ERK inhibitor) @ PDTC (NF-xB inhibitor)
of QPN E HEA o= 7 H it o]of ¥ksle] JAK/STAT A
314121 AG490-2 PD-1 & o A 9] G 4] ¢SIthFig. 3B).

LPSOll ©ft PD-1 Walol] ZE MALEEOIX{O| EAEA

LPSo| 23t NF-kB2] EA)-& 5H215}7] €3} Raw264.7 A
ZFE 1 pg/ml $E| LPSE 308 59 Hd 5 A yuh
A3} sich Yo ZAJeHs NF-kB2| = #ske gelste] B
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Fig. 2. Time-dependency of PD-1 expression in LPS-stimulated
Raw264.7 cells. Raw264.7 cells were treated with PBS or LPS (1 pg/ml)
for the indicated times. Total RNAs were isolated from the cells and
analyzed for mouse PD-1 mRNA expression by (A) RT-PCR and
(B) real-time PCR. (C) Raw264.7 cells were stimulated with PBS
(Cont.) or LPS (1 ug/ml). At the indicated times, cells were stained
with PE-conjugated anti-mouse PD-1 antibody and analyzed by
flow cytometry. Numbers indicate the mean fluorescence intensity
(MIF) for the gated PD-1 positive cell population. (D) Raw264.7
cells were treated with PBS (Cont.) or 1 ug/ml LPS for 24 h. Whole
cell lysates were isolated and were subjected to Western Blotting
with anti-mouse PD-1 antibody.

Sttt Fig. 4A ATpo| A & 4= il Alxdof E4FA &2
9] NF-kB p657} LPS A 2] & Y= o] FE|¢lom Alzdof
ZA3149 1k-Be] &= 2A 745t Salkowski 5(1999)-&
IRF-13} IRF-2 547 29 FEEELE o]8sto] LPSo| 9%t
IL-129] & g&of HARREQIA} IRF-1 9 IRF-27} 43¢
aa0le Zwsigth E3h Blanco S(2000)= LPSo]| o3t
Cox-2 ¥glo] IRF-1 ¥ IRF-27} 8 3}tka B ualgc). o]e}
L ASHA PD-1 Z2REQ BEAoJAXE interferon-stimulated
response element (ISRE) £-9]7} interferon regulatory factor 1
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Fig. 3. LPS signaling pathway and effects of various inhibitors on
LPS-induced PD-1 expression. (A) Raw264.7 cells were stimulated
with LPS (1 pg/ml) for the indicated times. Cell lysates were
subjected to SDS-PAGE, blotted onto polyvinylidene difluoride
membrane, and then protein phosphorylation was detected with
biotinylated anti-p-ERK, anti-p-JNK, anti-p-AKT, and anti-p-p38
antibody. The reaction was developed by the avidin-biotinylated
peroxidase complex and ECL. (B) Raw264.7 cells were pretreated
for 1 h with the indicated inhibitors and then stimulated with LPS
(1 ug/ml) in the presence or absence of the same inhibitor for 6 h.
Total RNAs were prepared and analyzed by RT-PCR for PD-1 or
GAPDH. NT (no treatment); L'Y294002 (PI3K inhibitor); SB203580
(p38 inhibitor); SP600125 (JNK inhibitor); U0126 (ERK inhibitor);
AG490 (JAK inhibitor); PDTC (NF-xB inhibitor).



(IRF-1) 25919} 100% YAES & 5 A}t wh2bA LPS
ol ©J%t PD-12] U&7} IRF-19] &/go] Ao] & Aeg 3
=, o] 5 FH3t7] 918t PD-13} IRF-1 Hd #AE got
Bkt LPSe] 23 IRF-19] &2 PD-19] WA Bt 9FA 14]
7k gkl o] h9- A H Hich E3 IRF-1 ehjE 3
AZHRE Z71E] ARk 12417074 21455 9] 2 v (Fig.
4B), A SRNE fARRE U FEE UE dch(Fig.
4C). o]9h= Qi 2 IRF-29] W2 LPS X8| & @A 3] 43}
gk PD-1 Fazt FARBHA AT HGAHZE Adshe ohafet

A

NT LPS NT LPS

W | P65 e | P65

-— e | Ix-B S—— A ctin

w— | Actin (Nuclear)

(Cytosol)

(B)

LPS (1 pg/ml)
3

1 6

IRF-1

mPD-1

GAPDH

©

LPS (1 pg/ml)

NT 3 6 9 12 (h)

IRF-1

SR S e e | [RF-2

S S SR S | Actin

(D)

LPS (1 pg/ml)
- - LY SB SP_ U0126 AG490 PDTC

IRF-1

Fig. 4. Effects of transcription factors NF-kB and IRF-1 in
LPS-stimualted Raw264.7 cells. (A) Raw264.7 cells were treated
with PBS or LPS (1 ug/ml) for 30 min, and used to isolate the
nuclear and cytosolic protein. Cytosolic (left panel) and nuclear
extracts (right panel) were subjected to SDS-PAGE, and detected
with anti-p65 antibody. After stripping, cytosolic Ik-B (left panel)
was detected with anti-Ik-B antibody. (B) Raw264.7 cells were
treated with PBS or LPS (1 pg/ml). At the indicated time, PD-1 and
IRF-1 expression were analyzed by RT-PCR. (C) Raw264.7 cells
were stimulated with LPS (1 pg/ml) for the indicated times. Cell
lysates were subjected to SDS-PAGE, blotted onto polyvinylidene
difluoridle membrane, and then detected with biotinylated
anti-IRF-1 or IRF-2 antibody. (D) Raw264.7 cells were pretreated
with the indicated inhibitors for 1 h, and stimulated with LPS (1 pg/ml)
in the presence or absence of the inhibitors for 6 h. Total RNAs
were prepared and analyzed by RT-PCR for PD-1 or GAPDH.

LPS S =5 Raw264.7 A| 0] 4] PD-1 AT 305

A8} A (inhibitors) & ©]-§-3}o] IRF-1 H& RS Fslo] B
QFt}. Raw264.7 A2 1Y294002 (PI3K inhibitor), SB203580
(p38 inhibitor), SP600125 (JNK inhibitor), U0126 (ERK
inhibitor), AG490 (JAK/STAT inhibitor), PDTC (NF-kB
inhibitor) 2 Z}zF 1A]7F AA g & LPSE 6417 5 A 25}
IRF-19] 98-S &Holsto] Bgpr}. IRF-19] W8S PDTC (NF-«kB
inhibitor)o] 284 €3] Ao, LY (PI3K inhibitor)o]
oA 40% Fx= T@o] ZraH At Tt Y] ZeA o
i Ae A9 G7F 2R GFITh(Fig. 4D).

LPSOi| |5t PD-12] Whsio| MAIEEQIX} NF—¢ B} IRF-12)
ssxig 7o

A7) AFAAE S EH LPSo| &3t PD-1 'E3&o HA
27917 NF-kB}H IRF-19] 2528 B 71548 o3 3 47}
3tk 012 SWel7] Ssted PD-1 5 AA}e] HALZHR5lo] A
ALz & 01219l NF-kB&} IRF-12] A3 ChIP assay (Chromatin
Immunoprecipitation Assay)E ©]-83}¢] &2l Bt} o]&
olate] LPSE 2] E Raw264.7 4| Z= o ] 270 2 HE| NF-
kB 3 IRF-1¢] gt A5 o]-&5to] 342 DNAS FF L
PD-1 T2 T ES PCR ZZ3l A3} LPSZ 2|3 & IRF-13}
NF-Bo] gt 12 8148 Zk2te] @Al A PD-1 T2y
F971 tiz=ol| vls) A 5714 AchFig. 5A). IRF-13}+ NF-«B
o) 452182 Bels] ske] T wuld 7o) Aske W 3
74 (co-immunoprecipitation) S F3f ER15te] HTh Raw264.7
Asz3=o] LPSE A 23t & ¢ A Z4-8HE NF-kB p65 A
2 M 7|2, WA T o] EeE IRF-1 ] of
2 IRF-1 A& o] 83}o] western bloto.Z EA351%ch. Ay}
SBollA NF-kB p6s IR A7k Tl o] IRF-1 thajlol
Z3telo] 91w, LPS Azl AAolA IRF-1 thale] ool
FY8HA S7H= k. £ IRF-1 FA1E o]- 83 2 JAHE
o= NF-kB e glo] EgElo] glglen, LPS Azig A
A NF-cB ghalo] ofo] §ofs} S7heIgich. whebd ol 2
7= LPSo] 2|3t PD-12] AA}Z o] NF«B @ IRE-10] 25

o2 AT e MY HelFE S0t

LPS R S8 MES ZHoM PD-1 YUSHEN

LPS 2] € A7 2| Z3 Raw264.79 4 PD-1 @ o| &
A= 7] wgoll BT FARE 290 LPS = FE2 o]
A= PD-1 Edo] FEHE=A] st Hh olE 915t 10
mg/kg®] LPSE C57BL/6 5] 2] T Aol F=AF 5 24 A1 7ko]
v B AEAE AFste] tiajA 2] T@E PD-12
HEZ2A47)E o8-8t 2AJste] Hekth. PBSE ARt ti =
oA 223t vgREl tiAAlE= PD-10] YA ddH I Q=
o wksted, LPS F=Abe A9} v)d-2) di4jH| 2= PD-1 44
o] AAHA S7H= ST (Fig. 6A). EZE E7r2l 442 A]
%= LPS #]2] & ol A] PD-1 T&o| @ASHA F7t = At (Fig.
6B). o]Fe] AnE F7tel B LPSo| A58 thAlA|Z A
PD-19] 2 XA Q1A NF-kB 2} IRF-19] 35218 9
3 Hdo] STh3} v, LPSof| o]t PD-19] TE-2 o442
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Raw264.7 9 B == B4R tAAlZoA AR 2@
[e]

Aol 3l Fr==1 9SS & 4 ek

2 dAFtolAs LPS A2 E A ZF Raw264.7 A2
A programmed death-1 (PD-1)¢] Wd7|AL EAs}c).
PD-1 Y& FEdt= AT AGEA oA LPS A 2|H w4 Az
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Fig. 5. Binding of IRF-1 and NF-kB to PD-1 promoter and analysis
of their interaction. (A) Raw264.7 cells were treated with 1 pg/ml
LPS for the indicted times. Cell lysates were isolated and analyzed
in the chromatin immunoprecipitation (ChIP) assay by using an
anti-IRF-1 or anti-NF-xB and primer pairs specific for promoter of
the PD-1 gene. Nonimmunoprecipitated lysates (input) served as
positive controls. (B) Immunoprecipitation was performed with
anti-p65 antibody and the lysates of Raw264.7 cells stimulated with
LPS as described in the materials and methods, followed by
immunoblot analysis of IRF-1 or, p65 as control after stripping
(upper panel). In lower panel, immune blot was analysed with
anti-p65 antibody after the immunoprecipitation using anti-IRF-1
antibody or with anti-IRF antibody after stripping as described
above.

IP : IRF-1
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Fig. 6. PD-1 expression by LPS in mouse splenic and peritoneal
macrophages. C57BL/6 (B6) mice were injected with PBS or 10
mg/kg LPS for 24 h. (A) Splenocytes were purified from spleen and
then double-stained with FITC-conjugated anti-mouse CD11b and
PE-conjugated anti-mouse PD-1 antibody. Cells were analyzed by
flow cytometry. (B) Peritoneal macrophages were isolated from
peritoneal exudative cells. Cells were stained with PE-conjugated
anti-mouse PD-1 antibody, and analyzed by flow cytometry.
Numbers indicate the mean fluorescence intensity (MIF) for the
gated CD11b and PD-1 double positive (A) or PD-1 single positive
(B) cell population.
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