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Expression patterns of the Clg receptor (C1gRp) on the granulocytes and
monocytes in peripheral blood mononuclear cells (PBMCs) from patients with

liver diseases

Nobunao IKEWAKI Tohru SONODA  * Akitaka SHIBUYA

Abstract

Human ClqRp, a receptor for complement component 1, subcomponent q (Clq), was shown to
be selectively expressed by cells of myeloid lineage, was originally reported to be involved in the
Clg-mediated enhancement of phagocytosis. However, its expression patterns on the granulocytes and
monocytes in human peripheral blood mononuclear cells (PBMCs) isolated from patients with various
diseases are still not well understood. In this study, focusing on the clinical significance of the expression
of this receptor in patients with chronic liver diseases, we demonstrated the expression patterns of C1gRp
on the granulocytes and monocytes in PBMCs prepared from patients with some liver diseases, using
the C1gRp monoclonal antibody (mAb) mNI-11 and flow cytometry. Analysis of the expression patterns
(percentage of expression) of C1gRp on the granulocytes of patients with liver cirrhosis, chronic hepatitis
B or C and hepatocellular carcinoma revealed a significantly reduced expression of this receptor in these
patients as compared with that in normal healthy donors (P<0.01, P<0.01 and P<0.01, respectively). On
the other hand, in relation to the expression of C1gRp on the peripheral blood monocytes in patients with
liver diseases, while the expression was significantly decreased in the cells of patients with liver cirrhosis
as compared with that of normal healthy donors (P<0.01), the expression levels in the cells of patients
with chronic hepatitis B or C and hepatocellular carcinoma were not significantly different from those of
normal healthy donors (P=0.079 and P=0.534, respectively). Taken together, these findings indicate that
the expression of ClgRp on the granulocytes or monocytes was, in general, decreased in patients with

liver diseases, but more significantly so in patients with liver cirrhosis.
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Introduction

Complement component 1, subcomponent q (Clg) is
a key protein that is associated with the activities of
the innate and adaptive immune systems. In addition
to its physiological role in activating the classical
complement pathway, Clq has been found to be capable
of triggering a variety of cellular responses in vitro

that may be mediated by specific receptors on the cell

surface. Human ClgRp is a receptor for Clg, and was
originally reported to be involved in the Clg-mediated
enhancement of phagocytosis ¥,

Human ClqRp has a molecular weight (m.w.) of
about 90-100 kDa, and is a heavily O-glycosylated type
I transmembrane protein consisting of unique C-type
lectin domains *®, and exhibits strong homology (67-87%
identity) to the rat and mouse ClgRp, also known as the
AA4 antigen ™9,
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Human ClgRp has been shown to be selectively
expressed on granulocytes, monocytes and endothelial
cells. Furthermore, mouse ClgRp also known as the
AA4 antigen, was also found to be expressed in primitive
hematopoietic stem cells?, suggesting that this molecule
may be involved in some important biological functions
of cells, such as proliferation, differentiation, migration
and adhesion.

The regulation of ClgRp expression has been
investigated in a variety cells, in particular, in
granulocytes, and it has been revealed that the
inflammatory peptide FMLP rapidly upregulates
the expression of this molecule **. However, the
expression patterns {expression levels) of C1gRp on the
granulocytes and monocytes in the peripheral blood
mononuclear cells (PBMCs) prepared from patients with
various diseases are still unknown.

In this study, focusing on chronic liver diseases,
we investigated the expression patterns of ClgRp on
the granulocytes and monocytes in PBMCs prepared
from patients with some liver diseases, using the
ClgRp monoclonal antibody (mAb) (mNI-11)* and flow
cytometry, to define its clinical significance.

Materials and Methods

Donors

We examined preparations of human peripheral blood
mononuclear cells (PBMCs) derived from 20 normal
healthy donors, 8 patients with chronic hepatitis B
or C, 12 patients with liver cirrhosis, and 16 patients
with hepatocellular carcinoma. The diagnosis of
the liver disease in each patient was established by
histopathological examination. Informed consent was
obtained from all of the patients and the normal healthy
donors prior to their participation in the study.

Reagents

A ClgRp monoclonal antibody (mAb), mNI-11 (mouse
IgG1)™, was prepared in our laboratory. A fluorescence
isothiocyanate (FITC)-conjugated goat anti-mouse IgG
antibody was purchased from Cosmo Bio Co. (Tokyo
Japan).

Preparation of human PBMCs

The human PBMCs from all the donors were prepared
by the Ficoll-Paque (Pharmacia, Uppsala) density

sedimentation method, as previously described 2.

Flow cytometry

The expression patterns of C1gRp on the PBMCs
(granulocytes and monocytes) from all the donors were
determined using an indirect immunofluorescence
method. The PBMCs were first incubated with 20%
normal human serum (NHS) to block the Fc receptor
(FcR) for IgG, and then the cells were incubated with an
optimum concentration of ClgRp mAb (mNI-11) for 40
min at 4°C. After washing twice with phosphate-buffered
saline (PBS), the cells were incubated with an
FITC-conjugated goat anti-mouse IgG antibody for 20
min at 4°C. They were finally washed with PBS and
resuspended in cold PBS, then gated with granulocyte
and monocyte populations under the exclusion of
cellular debris and aggregates. The percentage of
positively stained cells for mNI-11 in each population
was analyzed by the use of a fluorescence-activated
cell sorter (FACScan; Becton Dickinson, Tokyo, Japan).
The number of positive cells was then obtained from
logarithmic histograms of fluorescence intensities. The
superior level of fluorescence intensity obtained for the
isotype-matched normal mouse IgG (negative control)
was considered as the limit of background fluorescence
and the threshold of positivity for the mNI-11. In each
sample, at least 1000 cells were analyzed. All specimens
were analyzed in a masked manner, in that the examiner

did not know the clinical history of patients.

Statistical analysis

The results shown were expressed as the means +
standard deviation (SD). The statistical analysis was
performed using Mann-Whitney's U-test. Differences
with a P value of less than 0.05 were considered to be

significant.

Results and Discussion

In this study, we investigated the expression patterns
of C1gRp on the granulocytes and monocytes in PBMCs
isolated from normal healthy donors and patients with

liver diseases, using a C1gRp mAb (mNI-11) and flow
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cytometry. Figs. 1 and 2 show the typical histograms of
ClgRp expression on the granulocytes and monocytes.
The results are summarized in Figs.3 and 4. As shown
in Fig. 3, the expression patterns (percentage of
expression) of C1gRp on the granulocytes of patients
with liver cirrhosis, chronic hepatitis B or C and
hepatocellular carcinoma were significantly decreased
as compared with that of the normal healthy donors
(P<0.01, respectively). Fig. 4 shows that while the
percentage of ClqRp expression on the monocytes of
patients with liver cirrhosis was significantly decreased
as compared with that on the cells of normal healthy
donors (P<C0.01), that on the monocytes of patients with
chronic hepatitis B or C and hepatocellular carcinoma
did not differ significantly from that on the same
cells of normal healthy donors (P=0.079 and P=0.534,
respectively).

Human ClgRp has been shown to be selectively
expressed on granulocytes, monocytes and endothelial
cells*®. The regulation of C1qRp expression on a variety
cells, particularly granulocytes, has been investigated
previously, and it has been reported that although
freshly isolated granulocytes from PBMCs showed
expression of ClgRp, the inflammatory peptide FMLP
rapidly upregulated the expression of this molecule on
the cells . Furthermore, it was also reported that the
protein kinase C activator, phorbol myristete acetate
(PMA), strongly upregulated the ClqRp expression
on several cultured cell lines . However, for the first
time, we have found decreased ClgRp expression on
the granulocytes and monocytes of patients with liver
diseases. These findings suggest that determination of
the expression patterns of ClgRp, which has several
biological functions, may be of clinical significance in
patients with liver diseases.

The reduced expression of C1qRp on the granulocytes
and monocytes of patients with liver diseases may
be attributable to the induction of apoptosis by some
chronic inflammatory processes. In fact, we obtained
some interesting evidence of a significant decrease of
ClaRp expression in a T cell leukemia cell line (Jurkat)
treated with a CD95 (Fas) mAb or mitomycin-C as
apoptosis-inducing substances (data not shown). In
addition, it was reported that ClgRp-deficient mice

lacked the mechanism to exclude apoptotic cells in

vivo and that the ClqRp molecule may contribute to
the removal of apoptotic cells . The basis for this
contention is not very clear at the present time, but we
are conducting a detailed analysis of the mechanism(s)
in the decrease of ClgRp expression using various
PBMCs.

More recently, it was reported that the ClgRp
expressed on the granulocytes and monocytes of
PBMCs is susceptible to PMA, which causes shedding
of this molecule, and that ClgRp shedding from the
granulocytes and monocytes induced by PMA is
accompanied by a decrease of ClgRp cell surface
expression ™, These data strongly suggest that
alterations of ClqRp expression patterns may have
some important physiological roles. Further analyses
are needed to demonstrate the detailed mechanism(s),
at the cellular and molecular levels, of the decrease of
ClgRp expression on the granulocytes and monocytes of
patients with liver diseases.
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Figure 1.  Typical histograms of the C1qRp expression patterns on the granulocytes of patients with liver diseases. The PBMCs were
incubated with the C1gRp mAb (mNI-11) and FITC-conjugated goat anti-mouse IgG antibody. Negative controls were provided by incubation
with isotype-matched normal mouse IgG. The cells were gated with granulocyte populations, and the percentage of positively stained cells

for the C1qRp mAb (mNI-11) was determined using FACScan.
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Figure 2. Typical histograms of the C1gRp expression patterns on the monocytes of patients with liver diseases. The PBMCs were
incubated with the C1qRp mAb (mNI-11) and FITC-conjugated goat anti-mouse IgG antibody. Negative controls were provided by incubation

with isotype-matched normal mouse IgG. The cells were gated with monocyte populations, and the percentage of positively stained cells for

the C1qRp mAb (mNI-11) was determined using FACScan.
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Figure 3. A summary of the results of the expression patterns of C1qRp on the granulocytes of patients with liver diseases. The PBMCs
were incubated with the C1gRp mAb (mNI-11) and FITC-conjugated goat anti-mouse IgG antibody. Negative controls were provided by
incubation with isotype-matched normal mouse IgG. The cells were gated with granulocyte populations, and the percentage of positively
stained cells for the C1gRp mAb (mNI-11) was determined using FACScan. *P<0.01 (liver cirrhosis vs. normal), ** P<0.01 (chronic hepatitis

vs. normal), ***P<0.01 (hepatocellular carcinoma vs. normal).
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Figure 4. A summary of the results of the expression patterns of C1gRp on the monocytes of patients with liver diseases. The PBMCs were
incubated with the C1qRp mAb (mNI-11) and FITC-conjugated goat anti-mouse IgG antibody. Negative controls were provided by incubation
with isotype-matched normal mouse IgG. The cells were gated with monocyte populations, and the percentage of positively stained cells
for the C1gRp mAb (mNI-11) was determined using FACScan. *P<0.01 (liver cirrhosis vs.normal), **P=0.079 (chronic hepatitis vs. normal),

**+P=(.534 (hepatocellular carcinoma vs. normal).
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