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Objective. DICAM, a dual Ig domain containing adhesion
molecule, is involved in cell-cell adhesion through direct
interaction with @v /A3 integrin. In our previous study
showing the inhibitory role of DICAM in osteoclast differ-
entiation, we found that DICAM also has a
role in macrophage, the precursor cell of osteoclast. The

suppressive

role of DICAM in macrophage activation at the in-
flammatory milieu, however, remains obscure.

Methods. Expression pattern of DICAM by inflammatory
cytokines and lipopolysaccharide (LPS) was studied with
RAW264.7, a murine macrophage cell line. To study the
role of DICAM on macrophage activation, we stably trans-
duced DICAM, or empty vector, into RAW264.7, and then
compared the LPS-mediated activation such as spreading
and TNF-«@ production.

Results. DICAM was abundantly expressed in the synovial
tissue of collagen-induced arthritis. When we assessed the
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expression of DICAM in RAW264.7 cells by mediators of
inflammation, inflammatory cytokines, such as TNF-a

IL-1 /3, and IFN-7, and M-CSF increased the expression
of DICAM; however, LPS decreased. Functionally,
DICAM that stably transduced-RAW264.7 cells showed
attenuation of LPS-mediated macrophage activation in-
cluding spreading and TNF-@ production. DICAM de-
creased the phosphorylation of JNK MAP kinase by
M-CSF and LPS stimulation, which was corroborated by
a decrease in the expression of ITAM-associated receptors
including Trem2, Piral, and Oscar. Finally, a recombinant
ectodomain of DICAM suppressed LPS-induced activation
of RAW264.7 cells.

Conclusion. These results indicate that DICAM acts as a
negative regulator of LPS-mediated macrophage activation.
Key Words. DICAM, Monocyte, Macrophage, Lipopolysac-
charide, RAW264.7 cells
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M =
Jrubel 23 ol 73353 22 ukA o
Stoll Al A E= AFA Aol EARRIS FHlskA o
AZE7e] F% 285 3l A5 wh3-2 AT FAol
T3k A2 3} (). bl =3 ol A *ﬂ‘ﬂﬂii—
TAZEol| U AAAE S slo] TAHES &
= ¥ okl T Al27t Exlste Aol 27141 8l Z‘.%‘J
S 58l A9 24 % kY ). 2Bl A A Es}
HH)slE IL-1, TNF-@ 3 RANKLY} 7 A}oliﬂ‘ﬂi
T AZ8} 3 st A EE LA AA wi o] w|2ka &
= oF7I%te (2,3). HAAIES] Fo Ao BRI IL—lb’
3 INF-a 2 A9 o|F 4 A5 sk vlikA
29 gagls F3ll dFube wiAR ). 2Bl ol &
Ao E71Q1 &at Al frobAl ol 2Hg-sfo] &t F4 |
AT Aol BulE S7HAIA 158 Al T2
3 A 3k (2). A AIEE VEGFSF bFGFeF 22 &
_%

Bl Foloh il BAEE Bujsjo] WA

o 4% g Adshnl Fo3 e G @), 2
T Fule s Aol 1 ol Ag¥E AR A8
A% AAES] 2o Ao]EFl TNF-¢ S Heksls

7]X4°l‘4 6). HAAZEE Frube] =345 9 HﬂEH‘"Bl <]
L°ﬂ A et T3 Axz AAxe] &4e =4
< 71 3laL o] & JAlske AL FuleladAd Y

4 A gell T3 v E 7MY (2).

WAAZE el T2 RE B 24 v g7l o
2} chokst £88-E 71A A Eek A48 TollF 8- (toll-
like receptor, TLR)S] 2] 7F=21 A&t} (lipopolysacchar-
ide, LPS)?} T 77} 3wl ok QeS| EAFN)- 7 9 72
AelE7141s] G 3l 434 Aclwdl gulst @
A28 9 Bl =7 g3 4 d=ulo] Z&sl= M1 U
QAL P (167, W 25 24 Aol Eoele)
IL-4v} IL-130] R[]l 3MHoA = "wtxx FEAY
dectin-1, arginase 5= W33}l 22 GFEol Fofst= M2
A A 2R LokslA ) o]l gk A A2 vkt &
Hg Lo F1 =370 ulg} AAE gl thA A
ERe| F3E 2Ase AAHQ WAUSS obF we
A A ket (1,6-8).

LPS= TLR49] BIZtE 2 thA Aol A AFA vk
T W) o4 AFUoE At ). LSt A4 o)
AE A ESQ RAW264.7 Al|Eol| A TLR4E 53t nuclear
factor- k B (NF-«B) A3AZA|9] FAHS E3| IL-14,
TNF- «, IL-6, nerve growth factor (NGF), inducible nitric ox-

=

> R

ide synthase (iNOS), cyclooxygenase 2/prostaglandin E22} 7%
- 954 wiAEe] 2 8 s TS Aes
& A ok (10-12). LPSE &3+ TLR4 4] 3h= IFN- 7 ¢}
A AAAEE M1 Alde] A AlZER L3170 (13).
LPSol] )% Al Ee] #4152 ARlele Aeg FeIA
WA o 2 glutaredoxin-1, angiopoietin-1/Tie2 signaling
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pathway, tetraspanin CD9, activin A 5-°] )t} (14-17).
FHT B AFRAL ApAFTAESTQA HCS-2/8AE2]
cDNA ZlolxE g E4& %3l DICAM (Dual Ig domain
Containing Adhesion Molecule)o]|&}= | Z-& A|E H2F o}
w-S 1wkl (18). DICAMS 107H2] exono & A H|
™ mRNAS] Zo|= F 2,192 bpolaL 44270 €] ofu] =ik
FQghe}, F2Z 02 DICAM WA A 13 =kl
2 N eloll signal peptide®} F719] 71 W Fz Bl
S mollelgh ste) ot £} Yt wmd ge AT
Frog FAE chilA o] AlSEAS 53l DICAMo|
ol F 28w sl del 2] CTX (cortex thymocyte marker
&3l= A2 junctional adhesion
molecule JAM)T} 3451k (19). DICAMS] WS ok4-&
northern blot¥} western blot. &2 Ak X A 3w} o) XAk Al
A, el ot Fbg ghol wlelgln Q1A 27
A ZEFol Fr9leiAl wasgle}l. 7158 2 & DICAME
avF3 QeI SolslA Adsla, 7 ErQlH
s dsk A3 F WA 1g BeQle] Foskivt
(19). #Z avp3 QleElale] FosiA A&sl= FEAE
o] B3} odoll 4] DICAMo| ghallFolA] SEA|EZ ] &
35 AR wAsel e, SAlE F3ke A gAY
A A2 8] E3toll = DICAMo] A% o & 2H-g-3hvh=
SAE sk (20). o] 3F Aol nigtsle] LpSel] 2
3 Al A Stell4] DICAMS| W ¢4, 2H8 1l
e FaeknA ke

in Xenopus) L&l

Thet 2

Ao} 2 A

AN =38t M-CSF, TNF-«, IL-1 8 2 IFN- 7 @2 Pepro-
Tech (Rochy Hill, NJ)oll A T+33}9) 2™, LPS, Blasticidine-S
=!! Polybrene% Sigma-Aldrich (St. Louis, MO)oll A &1
t}. DICAMel| th3l @Al E7]o)] 2§23t DICAM T2
Fhsto] AAdA AAH AFFsldel (19). 1 9] CD14,
p-Erk, p-Jnk, p-1#B, c-Fosoll tdk &= Cell Signaling
Technology (Beverly, MA)ollA] +]&}3) 2™, B -actin &+
& Sigma-Aldrichol| 4] F}slich.

AZ Wk 9 FAEY

Aol g Rt ZEFLS)E Futel =il Ao
T2 Qs 312 gl 2704 Baslqin). gdq =
Z-& PBSE AH ¢ & 0.1% trypsin (Sigma), 0.1% collage-
nase P (Bochringer Mannheim, Germanny) 3! 10% FBS7} %
¢txl DMEM #iA]| S WAL 37°Col|A] 24]7F ubk-e XA AL
= wElEkadeh

AF = ol ST 85" AF 2 tHE & Femun) T
d Z(Tibia)o] FZollA E2lslsicth. 858 C57BL6/T

1

N

o 3% 9EQ F NI} JBS Lo F5E
Faelelh 329 AA T4 AEES 10% FBS7E £
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@ -MEM A ol|A] 37 5t vioksle] BAE AZE A
Atk Al A EREE odo] Ff-al Tl FE AL
t} F54 shel ol DICAMS e s7] S8 dlE
Zulolg] A5 o] &3}3irh. DICAM cDNAE pMX HE{d]|
4+]]slo] DICAM retrovirus ®JE]E A2}l Plat-EAY 01|
PAEYsle] DICAMIEE HEZufol# 28 A=A
tl. A== DICAM #d #lEZnlold g 7
el ol 4 1 g/mLe] polybrene, 30 ng/mL2] M-CSF$} &+
7 x| 2lslo] infection A7 ¥ Blasticidine-SE& ©]-&s}o]
selection®} 93 ).

AF el DT A EF2] RAW264.72 DMEMeI| 10%
FBS7} E£3HH wiA]ol|A] ik s}l ow, 39 7HH O & pas-
sages T3ttt RAW264.70] DICAMS & A]7]7]
13l pcDNA3.1-DICAM #HiHs] WE]E S-21 ¢ % FuGene
HD (Roche, Indianapolis, IN)E o|-&8|4 A st
400 ng/mLe] G418% ol &34 FAEYH AHETE se-
lections}o] Aol A-g-s}3ict

A F 5 B2 vhv& B9 AF g Ho =25
a4

4 mg/mL2] $¥ 723 Z&}7(Chondrex, Redmond, Wa-
shington)& complete Freund adjuvant (Chondrex, Redmond,
Washington)2} 1 : 12 42 ¥ 8% 2] DBA/1] AF 9] 1
2] Wsloll AT 1A HE 3% ¥ vhA) A2y 2ol
< incomplete Freund adjuvant$} 233k & 11| Ujgof] F
7t AEste] BAAS AR ) 2 $Ed
(CIA) AF 9] F-5& £l ¥ 4% PFA) 1Y &< A
ARk 314 F oF 2F 53+ 5% EDTACNA 233 &
ghtlol] Zulste] 3 umE Axkslgict Axhd =222
T3 FHS AA T JAES4EE quanchingslal PBSE
AA it Aol 4 24 7F 52t normal goat serum S Z
blocking@+ ¥ DICAM3} CD14¢l] tht 3hA1 S 4°Coll A uf
ZoF Helslgdrl. thA] PBSE AX 3 3 24 A S A2
ol|A] 1A]7} X e|s}3L DAB Substrate-Chromogen system
(DAKO, Denmark) 2.2 uras}l9d o).

E g

Hl-A 2 RT-PCR Y9 real-time PCR

7ol e okde #lslr] 91 RT-PCR HE+= re-
al-time PCR-S 383}gich. =76l @A AZ S ekt 5
Easy Blue (Intron, Sungnam, Korea)& ©] 2314 & RNAE
223 5 Oligo dT PrimerS o]-&314] <4 AA]7 cDNA
£ HAdslgicl. §AE cDNAS F3 o RT-PCR B
Real-time PCRS ~3§%}99t}. RT-PCRol| A+-8-% Primer=
t}&-7} 7t} DICAM: CCT GCT TGA CCT GTA TGC A
(Forward), GCT ACA GCA AAC TCC ACC A (Reverse);
Gapdh: TGA GAA CGG GAA GCT TGT CA (Forward),
GGA AGG CCA TGC CAG TGA (Reverse). Real-Time PCR
2 SybrGreen (TAKARA, Japan)S ©]$-3ll4] 383},

Az o

A48 Primere thS-3} 7l DICAM: CAG CGG AGG
ATG CAA GAC (forward), TAT GGA GCC TGA TCC CTT
GT (reverse), Trem2: CAC AGC ACC TCC AGG AAT CAA
G (forward), AGG ATG CTG GCT GCA AGA AAC
(reverse), Piral: AGA TTT GCT CTG CAC AAG GTG G
(forward), ATT GGC CTC CAG TGG AGC TAC T (reverse),
Oscar: CTT CCT TTT GAT CGG CAC ACA (forward), TCG
AAA CTG ATG ACC AGT GGC (reverse), Dapl2: TCC
TGG TGC CTT CTG TTC CTT (forward), TCA CGG AAG
AAC AGT CGC ATC (reverse), FcRr: AGC ATG AGA AAC
CAC CCC AGT (forward), AAG CAC AGA GGT GAC
CAA GAG G (reverse), Gapdh: CCT TGA GAT CAA CAC
GTA CCA G (forward), CGC CTG TAC ACT CCA CCA

C (reverse).

Western blot 4]

7t7ke] Aol A 23 TNF-a, IL-18 *£E LPSE A4
= AZE Sk Aelst & oA B ;4 AAvF £33
% RIPA bufferZ A5 &3l AZ ) FeFelo] %o
SDS-PAGEZ <=#13} 3. PVDF membrane (Millipore, Bille-
rica, MA)©. 2 transfer ¥ 5% Skim milkZ 2ol 4 1A 7}t
&<k blocking 3}ith. A8l A} 3k o] A o
3k xS 5% skim milkel] 3] As}o] Aol A 147+ F3F
A2lslgict. TBS-T buffer2 A% % HRp7} Ag= 22
GAE 94| 5% Skim milkel] 3] A s}o] ol A 1417 &
QF A glsla AE 3t 3 ECL solution (Amersham Bioscien-
ces, Buckinghamshire, UK)S *| 2]} XrayZ 5o 2 &
Astoict. bl el & A ekslely] 918l Image ] £ZE
o] Z densitometeric analysisE A] 2§} T}

34 MY (Enzyme-linked immunosorbent assay; ELISA)
RAW264.7 Al|Eol| 4] LPSel| ©|3F TNF-« 9] Hu]E 3¢l
3}7] $13ll TNF-a ELISAE T3l th RAW264.7 A%
ol DICAM %+ #E & 743 A7 = LPSE AR H &
&2 xglslo] Bu]EE TNF- e %2 ELISA kit (KOMA
biotech, Korea)& &3l S 3-3lct. 2H2ke] AllZofl LPS A
2l 19 ¥ Mediags E2l3lo] TNF-a A7} coating®
platecl] Y3 2ol A] 247 F<F HES-A17] & PBS-TE
A3kt Detection SA1E Wi 2417 &3 HESAIF| L
thA] PBS-TE A& 3k t}S, HRP7} A3 23 A5 ¥
3L 2ol A 304 B<F vES A1 Z Tk PBS-TE Al & W
AAE Wil 208 FoF A A 450 nm S|4 FHE

& #4staeh

A 24

ARAINE Ad+EF A2 el e, e 2}
o]+ Mann-Whitney U testZ o] &&lth. EA= SPSS
12.0 for windowE AH-g-3lo] FAsom, SAZA o4
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<= p<0.05¢) 4F+E a3t

z It
a7 §u B 2F A DICAMS] Bl by

s

A A5A FA G4 DICAME] g #elslry] 9
873 9] DBA-11 710l 28 FeAE FAstel 2
-4 4 o (collagen-induced arthritis; CIA)S - 53F%
W22 opst ALY A4 B =F oA DICAMY
gl 22 9] lining layeroll & w3} vh(Figure 1). Bt
W, CIAZZ] A= 5415 &2t lining ¥ sublining 23]
of Mt eor wasEE ok Huch ol dFllA
DICAMo]| whallgt Al Aol s = Aol nighstod,
el 5o ulAQl CD14¢] Wl #t v|azskls w FAE
L FFE BAch(Figure 1). o 3o A A4 A
% 3 ollA DICAMS] o] Frtw 3, F2 g A
A2 AF A dF qhsIE A o] E3t &
LA A Ef] o] 3hg A Ak

rﬂ

i Lop g
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& TR g FoA] AT AolEgRRle] &3t
DICAM®] W&l 2 zAsqich AF A A=+
Q1 RAW264.7 A Zoll of] 7}A] Ao Bk HeEl 3 +
DICAM®] WH&l& AAA] oAl Eelssich A4 A
o]E7}el¢l TNF-a, IL-1 3, IEN-7 B ksl Azkelz}el
M-CSFol] ¢]3] DICAM mRNAS] W& o] Z71=59ic}. 12+
=4 HEZFY Fo A5 4he 221 LPsel| 23k DICAM

of W F7he AgetA ekth(Figure 2A, B). LPSol| th
g #slr] f13] RAW264.7 A £F0]] LPSE &%

W Z X g]slal DICAMS ¥HE -8 Western blot2 & #Hels}
A< ]l LPS 5% 2|&4 o & DICAME| wHalo] 7haw 9]
th(Figure 2C). C57BL6/] AF =4 fa# wheolA
M-CSF ©+= 22 1 PS¢} M-CSF ¢4 2ol w2 DICAM
o] uhel kS #elslelS wl, DICAMS M-CSFell 23}
A el 23b g6l A F7kE 9l o LPSeE M-CSF

DICAM

CD14

Figure 1. In vivo expression of DICAM in synovial tissue. Immunohistochemical analyses of DICAM in the ankle joint of control and
CIA mice. The ankle joints of the CIA were collected for preparation of paraffin blocks. They were treated with anti-DICAM and anti-CD14,
the marker for monocyte/macrophage. Bound Abs was visualized with HRP. Original magnification, x100 (s: synovial tissue, b: bone).
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Figure 2. Regulation of DICAM expression in monocyte by inflammatory cytokines. (A, B) qRT-PCR analyses of DICAM in RAW264.7
cells treated with pro-inflammatory cytokines. The expression of m-RNA of DICAM in RAW264.7 cells was analyzed after 1 day
treatment of LPS (1 xg/mL), TNF-a (25 ng/mL), IL-1 8 (5 ng/mL), IFN-7» (50 ng/mL), and M-CSF (10 ng/mL). (C) Western blot
analyses of DICAM expression by LPS. RAW264.7 cells were treated with various dose of LPS for 8 hr, and then harvested for
immunoblotting. (D) LPS suppresses the expression of DICAM by M-CSF. Bone marrow-derived macrophages (BMMs) from C57BL6/J
were treated with 50 ng/mL of M-CSF with or without 100 ng/mL of LPS for 3 days, and the expression of DICAM was analyzed

with Western blot analysis. *TB: total BMMs.

5 7ol Aelsgle wie A FFellA] dAE] A

QiU}(Figure 2D).

DICAM #Hit& o] 2]3F RAW264.7 A E 2] A3} A

RAW264.7 T8 A|ZFol] DICAME St s Fhitd
A]7] DICAM®| LPsell o3 A Z A3} I ol 4 9]
A 24k LPSE R E X 2|shn] RAW264.7
AZe] FelE golstsls ull, DICAMS kst 79 o
zol vl velE W 249 ST frelsAl g4
%) 9l ch(Figure 3A, B). &L uljok A=A TNF-a &
ELISAZ %743131& ] DICAMO] 5] RAW264.7 Al
3ol A TNF- e 9] “§%7F dAshA ZH4% 2l ch(Figure 3C).
F¢H 22, DICAMo] LPsell &gt thAl Al 2413} H4
oA JAH oz AE3HE ojwghe}.

DICAMel| 213 tiA A E 23 A9 EA43 714 79

& THAIZ DICAMell 23k thA A Z A3t oA 714
< #9lslr] ¢l DICAM It o]l 2] gt M-CSF-c-fms$}
LPS-TLR4 A& HAdAS] QI4ks} Xpo] 5 u|as}gict.
C57BL6/] AF] 2] &7 Dol dlERulo]g =5 o] &

slo] DICAMI} vectord ZPEdstgc). IbdA s Al Eo]

X
M-CSF-cfms A3 AgAle 232 nlmstr] 93
M-CSF X|2] % 53, 303l 7 A% while] Qs AES

H] 328} c}. M-CSF-c-fms Al %7 2ol MAP kinase2} Akt
7t a3k ZoZ e glon, o]F 71¢-ul DICAM #}
Wl g bl ol 4] INK MAP kinaseGHR <] Q1437 A=
3 3080 AASA &= Ych(Figure 4A). LI
LPS-TLR4 A1 % A A4 =23 NF-kB2} MAP kinases
o] #4315 nl2elelS ull DICAM 73l A NF-kB2
Q) A}l = xpo] & HolA] kgk oL}, INK MAP kinases7}
M-CSF 2= wfje} npriA 2 7H4% 9l a1 $45-2] c-Fos &
Al 7Ha¥l & K Ach(Figure 4B).

DICAMOI| 93k ITAM G&-A|¢} 7 H=chulo] Wy w3}
A A 23} 8l F3tol|A] ITAM +8-4|9F 1 Bz o
3thd)], A8 ol Lol 4] RAW264.7 Aol DICAM

18 A]7] & RANKLS A 2]E 7% m-RNA FFo
TAM 84¢] Trem22} Piral12] Wheo] dA=js] 7h4gh
& gttt ololl EAste] Ff-#l whal 7 (bone mar-

row-derived monocytes; BMMs)©l] DICAMS & A7 &

o 2 o =
;‘i
% o
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A
LPS (ng/mL) 0 10° 10°
Vector
DICAM
Figure 3. DICAM attenuates acti-
vation of RAW264.7 cells and pro-
B 0o C .. duction of TNF-a. (A) RAW264.7
500 v 160 !
E Dfétm cells (2.5%10%) stably transfected
} with control vector, or DICAM
L 400 1 ‘} 1204 * was treated with 10° ng/mL and
I - 10* ng/mL of LPS in a 96-well
% 300 % culture plate for 2 days. Then, cell
% £ g0 morphology was evaluated by
£ ? inverted microscopy. (B) Activated
T 200 H . :
3 Z spreading cells were guantified
& 40 - under high power field (x200). (C)
100 ~ f t Levels of TNF-a in the superna-
i tant were measured by ELISA.
ol dum , , 0 , | n=5. %p<0.05, 'p<00l, Mann-
0 10° 10 Vector DICAM Whitney U test.
A B
pMx-vector pMx-DICAM pMx-vector pMx-DICAM
(1(%_298/::,“_; 0 5 3 0 5 30 (min) (1 tg,il_) 0 5 30 0 5 30 (min)
p-Jdnk
- | W | D-Akt

Figure 4. DICAM regulates LPS-induced activation of monocyte by modulating the phosphorylation of JNK and expression of c-Fos.
(A) BMMs infected with retrovirus expressing DICAM (pMx-DICAM) and control vector (pMx-vector) were stimulated with M-CSF
(20 ng/mL) for 3 days, and then starved overnight and stimulated with 100 ng/mL of M-CSF for the indicated time period (0, 5,
30 min). Activation of ERK and JNK MAP kinase and Akt were assessed for phosphorylation by Western blot analysis. (B) Starved
BMMs were treated with 1 2g/mL of LPS for the indicated time period (0, 5, 30 min), and then harvested for immunoblotting.
Activations of ERK and JNK MAP kinase, and I« B, and the expression of c-Fos were assessed by Western blot analysis.

20 ng/mL2] M-CSFZ 3% 7 A 2l3s}lal ITAM B3 584 Trem29} Piral B! Oscar®] ‘o] dAA|s] ZFAF vt
9] Wk & n| 2319t} Real-time PCR 7 ¥}ol| 4] DICAM©] (Figure 5). HFH ITAM 48] H =zl 9] Dap129} FcR 7
wE e DTl ITAM #E FEAY o] ol = Xpo] & Ho|A| ofskrt. o] Z = DICAMO|

i)
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Figure 5. DICAM attenuates the expression of ITAM-associated receptor, such as Trem2, Piral, and Oscar. (A~F) BMMs transduced
with pMx-empty vector or pMx-DICAM were cultured for 3 days in the presence of M-CSF (20 ng/mL). Then, total m-RNA were
subjected to real-time PCR for evaluating the expression of DICAM and ITAM-associated receptor, such as Trem2, Piral, Oscar, Dapl2,

and FcR 7. *p<0.05, Tp<0.01, Mann-Whitney U test.

ol5 ITAM %3 g9 Wl ofAl% S a7 94
g olAloll Fold Aol Yo HolFE

Az DICAMEHY A7t el 34 oA 28 &2l

Aol Frol|A] H o731 DICAMe| Qlel|2=1a}t 25 2
ghsla DICAMS] AE 9] Zw|els X 2|d ZSol= o3&
AxZ ol B3t AL s} (20). o]l EAso]
HAAE A3} A% DICAME] A|E ¢] ghullo] o)
Ao g 2esli=x zAsIgdel A= AE £ DICAM g+
WS- RAW264.7 Al Zol| 100 ng/mLe] LPSS} &7 A 2lsl3d
th LPS X 2] 24417t ol thel & W A AlEE Ao
s}sl9lS ufl A= DICAM ¥H-S X 2jed 73-$ &4l sls
RAW264.7 A7} 28t 748l chFigure 6). o]k
AT DICAME] JAIzHgo] R o2 AX 9] Zuql
= 53l o] FolAE A A

T~

il a8

B ol A3} DICAME CIA #4 zF o) 4] wao] Z7}
Fgon, 454 Aol 7119 TNF-«, IL-18, ¥ IFN-7,

2|3 M-CSFell o3l wglo] F7} =gl o} LPSel] 93
A= A=Ak LPSell o3k RAW264.7 A|3E2] 4] 3t
4] DICAME dJAF o g #8693 TNF-a o= 7H4
Al Zitt. DICAMe| I8 ¥ Ffe] alToll4] LPS$}
M-CSFel| 2]k JNK MAP kinase2] Q1AFsl7) 7459l o,
M-CSF #7014 TREM2, Piral, Oscar®} 72 ITAM <13+
FE&Ae W E 7H4w ek DICAME| AlZ2] E=u|gle]
ANz g el s 7 $oll = RAW264.7 AlE2] 243}
7} A= e}

TLRY Al o] £ AR FEAE 23w
AoArgslm Fulel =] o] A 9 45 v &
Aofl T3t J&-& 3= ALE 44 Adrt 2. FulEl
*J“é%% gt 22l AF7HA ¢EA i FE9 TLR

7 s, 53] TLR4w Fulel =2 ol F oA 2+
£3l= Ao g dHA 9t} (22,23). TEAH|A] TLR4-
AAAE T3 AL CIA FZ57} 2453, TLR4 AL
Aol A CIAS] WA B FETE7F BF oA 3h4aH
o} (24,25). w3k LPS ¥wut olyg} HSP60, HSP70m
HSPgp96, fibronectin®] extra domain A, L8] 3L 3| LFE4t

W

r}'



DICAMe]l 2|3t A A Z 43 A

203
B
100 - *
[
» 801
3
o
2 60 i
o
(]
)
@ 40
G
S
20
O T T
Media Media Fc D-Fc
(10" ng/mL) (10" ng/mL)
No LPS LPS (100 ng/mL)

Figure 6. Extracellular DICAM inhibits macrophage differentiation. (A) RAW264.7 (2.5 X103) cells were cultured for 3 days in the
presence of 10* ng/mL of recombinant Ecto-DICAM purified from E. coli and 100 ng/mL of LPS in a 96-well culture plate. The spreading
cells were counted for quantification. Fc: Fc (constant) region of immunoglobulin as a negative control, D-Fc: recombinant Ecto-DICAM
which has Fc portion for purification. (B) Quantification of spreading cells was presented as a graph. *p <0.05, Mann-Whitney U test.
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Figure 7. A schematic model of the role of DICAM during
macrophage differentiation. Our previous results revealed that
DICAM directly interacts with integrin @V 83 and it may
suppress the phosphorylation of JNK MAP Kinase by LPS,
leading to a down-regulation of c-Fos. It is accompanied by a
down-regulation of ITAM-associated receptor, such as Trem2,
Piral, and Oscar, which has a major role in calcium signaling
in monocyte activation.
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