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Lysosome-a ssociated membrane proteins (LAMPs), a family of highly glycosylated transmembrane pro- 
teins, are well known lysosomal markers. Recent investigations revealed the cell surface expression of 
LAMPs, especially af ter activation in various cell types. Although their role in lysosome function is under 
intense investigation, little is known about the function of this cell surface form of LAMPs. To investigate 
the role of cell surface LAMPs in macrophage activities, the human macrophage-li ke cell line THP-1 was 
stimulated with monoclonal antibodies specific to CD107a (LAMP-1) or CD107b (LAMP-2). Stimulation of 
CD107 enhanced LPS-indu ced IL-8 secretion and induced adhesion of THP-1 cells to culture plates coated 
with extracellular matrix proteins such as collagen, fibronectin, and laminin. Utilization of specific inhib- 
itors of signaling adapters and Western blot analysis revealed that extracellular signal-regulated kinase 
(ERK) mediates the regulatory action of CD107. These results suggest that stimulation of THP-1 cells 
through CD107 affe cts macrophage-associated functions such as cytokine secretion and cellular adhesion 
through activation of ERK. 

� 2013 Elsevier Inc. All rights reserved. 
1. Introduction 

Lysosomes are cellular organelles that contain enzymes that 
break down extracellular materials brought into the cell by endo- 
cytosis or outdated intracellular materials [1–3]. Although the 
function of lysosomal enzymes has been thoroughly investigated ,
the role of lysosomal membrane proteins in association with 
inflammatory responses remains poorly understood . CD107a 
(LAMP-1) and CD107b (LAMP-2) are members of the lysosome- 
associated membrane proteins (LAMPs) family that have been 
found to be primarily expresse d on lysosomal membran e [4–6].
CD107a and CD107b have 37% amino acid homology and cytosolic 
tails that are about 11 amino acids long and contain the signal se- 
quence for their intracellular targeting after biosynthesis. [7]. The 
extracellular region of CD107a/b is divided into two homologous 
domains by a short hinge region and is heavily glycosylated with 
some O-glycans and a large number (16–20) of N-glycans, most 
of which are compose d of the complex of poly-N-acet yllactos- 
amine [8].

Although many cells show low expression levels of CD107s at 
the cell surface, an increase in cell surface expression levels 
of CD107s has been observed during cell activation and 
ll rights reserved. 
different iation in various types of cells, including highly metastatic 
tumor cells, activated macrophages, stimulated platelets, and reti- 
noic acid-indu ced embryonal carcinoma cells [9–14]. Moreover, a
transient increase in CD107 expression levels was detected during 
T cell activation [15] and NK cell degranulati on [16]. These cell sur- 
face CD107s are believed to have originated from the lysosome 
through exocytosis [9,17].

Although cell surface expression of CD107 has been well docu- 
mented, the function of cell surface CD107 is not entirely under- 
stood. Therefore, this study was conducted to clarify the role of 
CD107 stimulation in inflammatory responses and its signaling 
pathway in a human macrophage- like cell line, THP-1. To accom- 
plish this, THP-1 cells were stimulated with antibodies against 
CD107 and the changes associated with inflammatory activities 
were examined. The results revealed that stimulation of CD107 en- 
hanced inflammatory activation of THP-1 cells. 

2. Materials and methods 

2.1. Antibodie s and reagents 

CD107a and CD107b- specific monoclonal antibodies (mAbs)
(clones H4A3 and H4B4, respectively ) were purchased from BD 
Pharming en™ (San Diego, CA, USA). The mouse IgG 1 isotype con- 
trol was obtained from R&D Systems (Minneapolis, MN, USA).
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SB203580, JNK inhibitor I (JNK-I1, a cell-permea ble fusion protein 
containing 20 AA of the JNK-binding domain of islet-brain and 
HIV-TAT48–57) [18] and its negative control containing only HIV- 
TAT48–57 were obtained from Calbiochem Internationa l Inc. (La Jol- 
la, CA). PD98059, U0126, rabbit polyclonal antibodie s to ERK-1/2 
(p42/44 MAPK), phosphor-ERK- 1/2 (Thr202/Tyr204), IjB-a, p38 
MAPK, phospho r-p38 MAPK (Thr180/Tyr182), and mouse mAb to 
phopho-IjB-a (Ser32/36)(5A5) were acquired from Cell Signaling 
(Danvers, MA, USA). Rabbit polyclonal antibodies to phosphor- 
MEK-1 (Thr291), phosphor-MEK -2 (Thr394), actin (I-19), mouse 
mAb to MEK-1 (H-8), and MEK-2 (96) were obtained from Santa 
Cruz Biotechnology (Santa Cruz, CA, USA). Bacterial lipopolysac- 
charide (LPS), collagen, fibronectin, and laminin were purchased 
from Sigma (St. Louis, MO, USA).

2.2. Cell culture 

The human macrophage-lik e cell line THP-1 was cultured 
according to the manufac turer’s instructions (American Type 
Culture Collection, Manassas, VA, USA). THP-1 cells were grown 
in RPMI 1640 (WelGENE Inc, Korea), supplem ented with 10% fetal 
bovine serum (FBS), 0.05 mM b-mercaptoe thanol, glucose, and 
streptomyci n-penicillin at 37 �C in a 5% CO 2 incubator.

2.3. Cell adhesion assay 

To measure cell adhesion , 96 well plates were pre-coate d with 
10 lg/ml of ECM proteins (fibronectin, collagen and laminin) over- 
night in a clean bench. Following incubation, unbound ECM pro- 
teins were washed four times with cold PBS, after which the cells 
were transferred to ECM-coated wells (5 � 104 cells/well in 
100 ll of serum-fr ee medium) in the presence or absence of stim- 
uli including anti-CD107 mAbs and LPS. After incubation for 24 h at 
37 �C in a 5% CO 2 incubator, unbound cells were removed by wash- 
ing once with cold PBS and three times with serum-free medium. 
Next, serum-fr ee medium containing Cell Counting Kit-8 solution 
(CCK-8) (Dojindo Laboratories , Kumamoto, Japan) was added to 
each well and the sample were incubated at 37 �C in a 5% CO 2 incu-
bator for 30 min. The absorbance at 450 nm was then measured 
using a microplate reader. 

2.4. Enzyme-link ed immunos orbent assay (ELISA)

Cytokine concentratio ns in cell culture supernatant were mea- 
sured using a sandwich ELISA kit (R&D Systems, Minneapolis, 
MN, USA). Briefly, flat-bottom 96-well plates were coated with 
mouse anti-human IL-8 mAb (4.0 lg/ml in PBS, R&D Systems)
and then incubate d overnight at RT. The wells were then washed 
three times with 0.05% Tween-20 diluted in PBS (wash buffer),
after which they were blocked with 300 ll of PBS containing 1% 
bovine serum albumin (BSA) and 0.05% NaN 3 for 1 h at RT. The 
wells were then washed again, after which 100 ll of sample per 
well was added and the samples were incubated for 2 h at RT. Re- 
combinant human IL-8 served as a standard. The wells were then 
washed three times with wash buffer, after which they were incu- 
bated for 2 h at RT using 100 ll biotinylated goat anti-human IL-8 
mAb at a concentration of 20 ng/ml. Next, the wells were washed 
with wash buffer and incubate d with Streptavidin- HRP in 0.1% 
BSA/0.05% Tween-20 in PBS for 20 min at RT while avoiding direct 
light. The wells were then washed again and treated with a 100 ll
1:1 mixture of H2O2 and tetramethylbenzi dine (R&D Systems) for 
20 min at RT while avoiding direct light. To stop the reaction, 
50 ll 2 N H2SO4 was added to each well, after which the colorimet- 
ric change was detected using a microplate reader set to 450 nm 
(the measure d values were corrected by correspondi ng absorption 
at 540 nm).
2.5. Western blotting 

To detect various signaling molecules and their phosphorylated 
forms, THP-1 cells (2 � 106 cells/well in 2 ml of complete medium)
were pre-seeded in a 6-well plate and incubated overnight. The 
cells were then stimulated with 1 lg/ml of anti-CD107 mAb with 
or without 1 lg/ml of LPS and washed twice with cold PBS, after 
which they were lysed with 100 ll of NP-40 lysis buffer 
(150 mM NaCl, 1% NP-40 [IGEPAL CA-630], 50 mM Tris, pH 8.0)
with protease inhibitor cocktail (Calbiochem). Cell debris in the ly- 
sate was removed by centrifugation (12,000 rpm for 15 min at 
4 �C), and the remaining protein was analyzed by SDS–PAGE and 
Western blotting. Following SDS–PAGE, the proteins were blotted 
onto a nitrocellulos e membrane (Roche, Germany ), which was sub- 
sequently incubated in blocking solution (5% nonfat dried milk in 
TBS containing 0.1% Tween-2 0 (TBST)) for 1 h. The membrane 
was then washed with TBST three times for ten minutes each, incu- 
bated overnight at 4 �C with primary antibodies in TBST, washed 
with TBST, incubated for 3 h at 4 �C with HRP-conj ugated second- 
ary antibodie s and then washed with TBST again. Finally the bands 
were visualized using enhanced chemilumines cence detection re- 
agents (1856135, Pierce, USA) and exposed using a Davinch- 
chemi™ Chemiluminescen ce Imaging System (CoreBio, Seoul, 
Korea).
2.6. Flow cytometric analysis 

Flow cytometry was performed using the FACS-calibur system 
(Becton–Dickinson, Mountain View, CA). To measure the expres- 
sion levels of CD107, THP-1 cells (5 � 105 cells/500 ll/well in a
24-well plate) were stimulated with 1 lg/ml LPS for the indicated 
length of time. The cells were then pelleted, washed twice with 
cold PBS, and incubate d with 1 lg/ml of mouse anti-CD1 07b 
mAb or 1 lg/ml of mouse immunog lobulin G (mIgG) for 30 min 
on ice. After incubation, cells were washed twice with cold PBS, 
and incubate d with 10 lg/ml of FITC-conjugate d goat anti-mou se 
IgG/IgA/I gM secondar y antibodie s for 15 min on ice. The cells were 
then washed twice with cold PBS and resuspended with cold PBS. 
To measure the background fluorescence, the cells were stained 
with an isotype matching control antibodies. The fluorescence pro- 
files of 1 � 104 cells were collected and analyzed. 
3. Results and discussion 

3.1. CD107 cell surface expression levels increase after LPS-induced cell 
activation

It is known that CD107a and CD107b are expresse d in various 
types of tissues and cells including T cells, platelets, NK cells, neu- 
trophils and lymphocytes . Cell surface expression is low and 
majority of CD107 expression occurs in the lysosome. Activation 
of these cells increases CD107a/b cell surface expression levels 
[4,19–21].

The human macroph age-like cell line THP-1 was used to inves- 
tigate whether LPS-induced cell activation leads to an increase in 
CD107 cell surface expression in cells of the macrophage lineage. 
To accomplish this, cells were treated with 1 lg/ml LPS for 24 h
period and the levels of cell surface CD107 were measure d by flow
cytometr y. THP-1 cells expresse d low basal levels of CD107b 
(Fig. 1). As expected, the levels of cell surface CD107b expression 
increased slightly in response to LPS treatment within 3 h and sig- 
nificantly increased in 24 h (Fig. 1). A low basal level expression of 
CD107a was detected, and this level increased in response to LPS 
treatment in a manner similar to that observed for CD107b 



Fig. 1. Stimulation of LPS induces cell surface CD107 expression. (A) THP-1 cells 
were stimulated with LPS at 1 lg/ml for the indicated time. Cells were stained with 
anti-CD107b monoclonal antibody (mAb) or mIgG. Histograms from CD107b 
specific staining (open area) and background staining (filled area, stained with 
mouse IgG) are compared. The numbers inside the histograms indicate the mean 
fluorescence intensity (MFI) of CD107b staining in 1 � 104 cells. (B) THP-1 cells 
were stimulated with or without LPS at 1 lg/ml for indicated times. Cells were 
stained with mAbs against CD107a or CD107b. MFI values were obtained from three 
repeated experiments and combined for statistical analysis (Student’s t-test).
⁄p < 0.05, ⁄⁄p < 0.01 and ⁄⁄⁄p < 0.001 when compared to the no treatment control. 
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(Fig. 1B). The basal expression levels of CD107a and CD107b were 
not changed during the experiment (Fig. 1B).

3.2. Stimulation of CD107 leads to enhancement of LPS-induced IL-8 
expression

LPS treatment induces macrophage activation and secretion of 
pro-inflammatory cytokines such as TNF- a, IL-1 b, IL-6 and IL-8 
Fig. 2. Activation of CD107a/b enhances LPS-induced IL-8 expression in activated macrop
presence of LPS (1 lg/ml) for 24 h and the IL-8 secretion level was measured by ELISA. (
presence or absence of LPS (1 lg/ml) for 24 h. IL-8 secretion levels were measured by ELIS
⁄⁄p < 0.01 and ⁄⁄⁄p < 0.001 when compared with samples treated with LPS alone. 
[22,23]. To analyze the role of CD107 in LPS-induced cytokine 
expression, THP-1 cells were stimulated with LPS in the presence 
or absence of anti-CD1 07a or anti-CD107 b mAb at various doses. 
As shown in Fig. 2A, LPS treatment enhanced IL-8 secretion in a
dose depende nt manner, and additional treatment with anti- 
CD107a (or anti-CD1 07b) mAb enhanced the LPS-induced IL-8 
secretion levels. When both antibodies were used together, LPS-in- 
duced IL-8 secretion levels were increased even further (Fig. 2B).
However , mAb treatment alone failed to induce IL-8 secretion, 
even when anti-CD107 a and anti-CD107 b mAbs were applied to- 
gether (Fig. 2B). These data demonstrat e that activation of CD107 
enhances IL-8 secretion in LPS-treated macrophages , while activa- 
tion of CD107 alone does not have any stimulatory effect. CD107b 
mAb was not found to enhance the expression of other cytokine s
such as TNF- a, IL-1 b, or MMP-9, indicating that it is an IL-8-specific
event.
3.3. Stimulatio n of CD107 results in increased adhesion to ECM 
proteins in THP-1 cells 

During inflammation, tissue infiltrating monocyts/m acrophages 
adhere to ECM for migration. Several subsets of adhesion mole- 
cules on the surface of monocytes are involved in the interaction 
with ECM proteins. To determine whether stimulation of CD107 af- 
fects adhesion of cells to ECM, THP-1 cells were stimulated with 
anti-CD1 07a or anti-CD107b mAb with or without LPS on fibronec-
tin-coated wells. As shown in Fig. 3A, stimulation of CD107a/b in- 
creased cell adhesion in a time depende nt manner. In contrast to 
IL-8 expression, treatment with antibody alone tends to have an 
activating effect, and co-treatment with LPS further enhances cell 
adhesion to fibronectin-coated wells. Simultaneous treatment with 
anti-CD1 07a and anti-CD1 07b mAb failed to enhance cell adhesion 
further than that induced by single antibody treatment (Fig. 3B),
hages. (A) THP-1 cells were stimulated with anti-CD107a or anti-CD107b mAb in the 
B) THP-1 cells were stimulated with anti-CD107a and/or anti-CD107b mAbs in the 
A. The assay was performed in triplicate and the values are the mean ± S.D. ⁄p < 0.05, 



Fig. 3. Activation of CD107a/b increases cell adhesion ability. (A) THP-1 cells in fibronectin-coated (10 lg/ml) wells were stimulated with anti-CD107a or anti-CD107b mAb 
in the presence or absence of LPS (1 lg/ml) at the indicated times. Suspended cells were washed out by PBS and the amount of adherent cells was measured by CCK-8 assay. 
(B) THP-1 cells were stimulated with anti-CD107a or anti-CD107b mAb in the presence or absence of LPS (1 lg/ml) for 24 h on a culture plate that had been coated with 
10 lg/ml of ECM proteins (fibronectin, collagen and laminin). Suspended cells were washed out with PBS and the amount of adherent cells was measured by CCK-8 assay. 
Values are the mean ± S.D (n = 3). ⁄p < 0.05; ⁄⁄p < 0.01 when compared to LPS-treated sample and #p < 0.05, ##p < 0.01 and ###p < 0.001 when compared to the negative control 
samples. 
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which also contrasts the IL-8 expression pattern. CD107-speci fic
antibody treatment also enhanced LPS-indu ced cell adhesion to- 
ward culture wells coated with other ECM proteins such as colla- 
gen or laminin (Fig. 3B). Taken together, these data indicate that 
stimulation of CD107 increases proinflammatory responses of 
macrophages through increased cell adhesion to ECM. 

3.4. Stimulation of CD107b leads to activation of the ERK signaling 
pathway in THP-1 cells 

Mitogen-act ivated protein kinase (MAPK) cascades have been 
shown to play a key role in transduction of extracellul ar signals 
to cellular responses under various condition s including inflamma-
tory activation of macroph ages. Three members of the MAPK fam- 
ily are known to be functional, extracellul ar signal-regulated 
kinase (ERK), C-Jun N-termin al kinase/str ess activated protein ki- 
nase (JNK/SAPK) and p38 kinase [24,25].

To determine whether the stimulation of CD107 affects the 
MAPK signaling pathway, THP-1 cells were stimulated with a
combination of LPS and anti-CD107 b mAb in the presence of ERK 
inhibitors (PD98059, U0126), p38 inhibitor (SB203580) or JNK 
inhibitor (JNK-I1). As shown in Fig. 4, treatment with ERK inhibi- 
tors resulted in the reduction of LPS-induced IL-8 secretion as well 
as abolishmen t of the enhancing effect of anti-CD107 b mAb 
(Fig. 4). In contrast, treatment with p38 inhibitor led to an increase 
in LPS-indu ced IL-8 expression without affecting the enhancement 
effect of anti-CD1 07b mAb. JNK inhibitor treatment failed to affect 
LPS-indu ced IL-8 expression and the enhancing effect of anti- 
CD107b mAb. These data suggest that stimulation of CD107b en- 
hances LPS-induced IL-8 secretion through activation of the ERK 
signaling pathway. 

Western blot analysis was then performed to confirm the 
involvem ent of the ERK signaling pathway after stimulation of 
CD107. THP-1 cells were stimulated with LPS or anti-CD1 07b 
mAb and ERK activation was analyzed using antibodies against 
the phosphorylated form of ERK-1/2. As shown in Fig. 5, phosphor- 
ylation of ERK was detected as early as 1 min after anti-CD1 07b 
treatment and decreased after 30 min. 

Phosphor ylation of ERK is mediated by the upstream kinases, 
MEK1 and MEK2, which distinctively regulate ERK activity [26].



Fig. 4. ERK inhibitors abolished the enhancing effect of CD107b . THP-1 cells were 
pretreated with 10 lM of PD98059 (PD) for 1 h, 10 lM of U0126 (U), JNK-I1 (JI),
negative control of JNK-I1 (JI-), 5 lM of SB203580 (SB) or 0.1% DMSO as a vehicle 
control (VC) for 30 min. The cells were then stimulated with LPS (1 lg/ml) in the 
presence or absence of anti-CD107b mAb (3 lg/ml). The culture supernatants were 
collected 24 h after stimulation and subjected to ELISA. Values are the mean ± SEM 
(n = 5). ⁄p < 0.05 and ⁄⁄p < 0.01 when compared with corresponding samples 
without anti-CD107b treatment, #p < 0.05, ##p < 0.001 and ###p < 0.001 when 
compared with the corresponding LPS treatment. 
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As shown in Fig. 5, phosphoryla tion of both MEK1 and MEK2 was 
detected in cells stimulated with anti-CD107 b mAb in a time frame 
that corresponds to ERK phosphorylatio n. 

The ERK phosphoryla tion levels were tested in cells treated 
with LPS and anti-CD107 b mAb together. As shown in Fig. 6, co- 
treatment with LPS and anti-CD107b mAb did not increase the 
phosphoryla tion levels of ERK above those achieved by single 
treatment. However, co-treatment prolonge d the ERK phosphory- 
lation period. In cells treated with LPS or anti-CD107 b mAb alone, 
ERK phosphorylatio n peaked at 3 min after treatment and returned 
to normal level within 10 min. In co-treatment samples, ERK phos- 
phorylation remained high even 10 min after activation. These 
findings indicate that the enhancin g effect of CD107b in LPS-trea- 
ted cells comes from the prolonged activation of ERK. 

IL-8 expression is primarily regulated by NF- jB, a key transcrip- 
tion factor associated with inflammatory gene expression. The 
activity of NF- jB is then regulated by IjB, an inhibitor molecule 
that is in a complex with NF- jB in cells before activation. When 
Fig. 5. Stimulation of CD107b activates the ERK signaling pathway. (A) THP-1 cells were
times, after which cell lysates were collected and the levels of protein were measured u
and the band intensities were quantified and normalized using corresponding control
samples. 
cells are activated, IjB undergoes phosphorylatio n and subsequent 
degradat ion, which liberates bound NF- jB. Therefore, anti-CD1 07b 
mAb-ind uced phosphorylatio n and degradation of IjB were ana- 
lyzed. As shown in Fig. 6, stimulati on of CD107b did not induce 
any change in IjB phosphoryla tion or degradation . LPS-induced 
phospho rylation or degradation of IjB was not affected by anti- 
CD107b mAb treatment. Inability of CD107 to induce NF- jB phos- 
phorylati on/degradation may explain why stimulation of CD107 
alone failed to induce the expression of IL-8 (Fig. 2).

It is interesting that inhibition of p38 activity upregulated the 
LPS/CD107b -induced expression in of IL-8 (Fig. 4). Previous reports 
demonst rated that the activation status of ERK was counterbal- 
anced by p38 and JNK in such a way that suppressi on of p38 
and/or JNK signaling led to enhanced ERK signaling [27,28]. To con- 
firm that this occurs in signaling associated with CD107, ERK phos- 
phorylati on levels were measured in cells treated with p38 
inhibitor (Fig. 7). Basal ERK phosphorylatio n levels were greatly in- 
creased in cells treated with SB203580. However, additional LPS 
treatment only slightly increased the ERK phosphoryla tion levels, 
probably because p38 inhibitor treatment resulted in ERK activa- 
tion to its maximum level. Similarly, additional treatment with 
anti-CD1 07b mAb did not affect ERK phospho rylation levels. It is 
likely that the enhancin g effect of CD107 in the presence of 
SB20358 0 manifested through prolonging the ERK activation peri- 
od as observed in Fig. 6.

The action of mAbs against cell surface receptors can be either 
stimulator y or inhibitory. Stimulatory antibodie s usually mimic 
the action of agonist and generate intracellular signaling that 
may induce changes in cellular function or gene expression pat- 
tern. In contrast, inhibitory antibodies block the interaction be- 
tween the ligand and receptor which leads to the suppression of 
cellular signaling initiated from the receptor. The mAbs used in 
current experiments appear to be stimulatory since treatment with 
antibody generates ERK-medi ated signaling events instead of sup- 
pressing any pre-existi ng signaling pathway. 

Macrophage s play a pivotal role in various immune reactions 
and pathogenic processes involving inflammation. During immune 
reactions , macrophage phagocytose any potential pathogen and 
present the antigenic peptides to T cells. During the communica- 
tion between T cells and macroph ages, each cell type expresses 
as well as secretes pro-inflammatory mediators that can stimulate 
each other. Expression and stimulation of CD107 in macroph ages 
 stimulated with LPS (1 lg/ml) and/or anti-CD107b mAb (1 lg/ml) for the indicated 
sing Western blot analysis. (B) Western blot analysis in A was repeated three times 
 band intensity. ⁄p < 0.05, ⁄⁄p < 0.01 and ⁄⁄⁄p < 0.001 when compared with control 



Fig. 6. Stimulation of CD107b elongates activation of ERK without affecting NF- jB activity. (A) THP-1 cells were stimulated with LPS (1 lg/ml) and/or anti-CD107b mAb 
(1 lg/ml) for the indicated times, after which the cell lysates were collected and the levels of protein were measured by Western blot analysis. (B) Western blot analysis of 
ERK and phospho-ERK was repeated three times and the phospho-ERK band intensities were normalized using corresponding ERK band intensity. 

Fig. 7. Suppression of p38 activity enhance ERK signaling pathway. THP-1 cells 
were pretreated with 5 lM of SB203580 (SB) for 30 min then the cells were 
stimulated by anti-CD107b mAb (1 lg/ml) with or without LPS (1 lg/ml) for 3 min. 
Then, cell lysates were collected and analyzed using Western blot analysis. The 
relative densities of phospho-ERK to ERK were quantified using densitometry. 
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may result in firm adhesion of macrophages toward ECM which 
will ensure that the macrophage remain in the infection area and 
perform additional functions that are required for the immune re- 
sponses. In addition to cell adhesion, CD107 may enhance expres- 
sion of IL-8, especially after exposure against endotoxins such as 
LPS. IL-8 has multiple activities as a cytokine, chemokine and 
angiogenic factor (reviewed in [29]). IL-8 may contribute to the 
attraction of T-cells which then communicates with macrophages 
for mutual activation. IL-8 may also work during pathogenes is. In 
rheumatoid arthritis (RA), for example, synovial fluids IL-8 levels 
are elevated in patients [30] where IL-8 exhibits its function as 
the major T-cell chemoattra ctant [31].

Macrophage s are one of the major cell types that are involved in 
inflammatory processes. If inflammatory process persists and be- 
comes chronic, it may lead to the developmen t of pathogen ic con- 
ditions. In the developmen t of atherosclero sis, for example, 
macrophages are the major player during the entire process. First, 
macrophages infiltrate into lipid-laden blood-vessel intimal area. 
Macrophage s then eat-up oxidized low density lipoprotein (oxi-
LDL) and transform into foam cells which constitute fatty streak, 
a hall-mark of atherosclero sis. Foam cells then secrete various 
pro-inflammatory molecule s which trigger uncontrolled prolifera- 
tion of smooth muscle cells leading to the formatio n of atheroscle- 
rotic plaques. Continue d activation of foam cells and secretion of 
matrix degrading enzymes such as matrix metalloproteinas e
(MMPs) destroy and cause the rupture of the plaque (reviewed
by [32]). During atherogenic process, foam cells in atherosclero tic 
lesions as well as circulating macroph ages from patients express 
IL-8 [33]. IL-8 contributes to atheroge nic processes via enhance- 
ment of the proliferation and migration of T-lymphocytes , smooth 
muscle cells, macroph ages, and endothelial cells [34–36]. In addi- 
tion to these activities, IL-8 mediates the formatio n of plaque as 
a potent angiogenic factor in human coronary atherosclero sis 
[37,38]. Furthermore, macrophages in atherosclerotic lesion also 
express high levels of TLR4, the ligand for LPS [39]. Cell surface 
expression of CD107 and its triggering by yet-unident ified ligand 
in activated macroph ages may enhance their interactio n with 
ECM and TLR4-mediated expression of IL-8. 

4. Conclusion 

The data presented herein provide the first evidence that the 
cell surface CD107 plays a regulatory function in macrophage 
activity. CD107 exerts this activity by generating cellular signaling 
that passes through MEK1/2 and ERK MAPK. This CD107-medi ated 
cellular regulation manifest s by enhancin g LPS-induced expression 
of IL-8 and cellular adhesion toward ECM proteins. Stimulation of 
CD107 did not activate NF- jB, the major transcription factor in- 
volved in macrophage activation. Instead, CD107-medi ated signal- 
ing prolonged the activation period of ERK MAPK, whose activity is 
also required for the full-scale activation of macroph ages after LPS 
treatment. CD107-medi ated signaling also resulted in the induc- 
tion of cellular adhesion to ECM proteins. These activities of 
CD107 may play a regulatory role in macrophage activity during 
immune reactions as well as development of chronic inflammatory 
diseases in which macrophages play important roles. 
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