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Abstract

Compelling evidence indicates that suppressor of cytokine signaling 3 (SOCS3) plays a pivotal
regulatory role in inflammation. However, the function of SOCS3 in inflammatory responses
mediated by Fcy receptor (FcyR) remains largely unknown. In the current study, we found that
SOCS3 expression was greatly enhanced in peritoneal macrophages treated with 1gG immune
complex (1gG IC). By over-expressing SOCS3 in macrophages, we observed that SOCS3
promoted 1gG immune complex-induced production of inflammatory mediators, including 1L-6,
TNF-a, MIP-2, and MIP-1a. In contrast, SOCS3-defective peritoneal macrophages generated less
inflammatory cytokines and chemokines when compared with their wild type counterparts during
IgG IC-induced inflammatory responses. We further demonstrated that CCAAT/enhancer-binding
protein (C/EBP) & transcription factor was the major downstream target of SOCS3 in
macrophages. These data suggested that SOCS3 was an inflammatory enhancer in 1gG IC-treated
macrophages by increasing C/EBPS activity. To elucidate the role for myeloid-derived SOCS3 in
IgG IC-induced inflammation in vivo, LysM-cre SOCS3f/fl mice lacking SOCS3 in macrophages
and neutrophils were generated. We found that SOCS3 deficiency greatly alleviated IgG IC-
induced generation of pro-inflammatory mediators in lungs, consistent with the in vitro data. Our
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current findings may provide a new theoretical basis for designing drugs for treatment of 1gG IC-
associated diseases.
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Introduction

Suppressor of Cytokine Signaling 3 (SOCS3) belongs to SOCS family of proteins, and its
expression can be induced by various inflammatory stimuli, such as bacterial elements, 1gG
immune complex, and cytokines [1-6]. SOCS3 was first found as a repressor of signal
transducer and activator of transcription (STAT)/Janus kinase (JAK) signaling pathway by
inhibiting JAK catalytic activity or inducing degradation of cytokine receptor/JAK [7]. Now,
roles of SOCS3 in both innate and adaptive immune responses have been investigated.
Depending on the distinct immune responses, SOCS3 may exert different effects on
inflammation, referred to as pro- and anti-inflammatory functions. For instance, SOCS3
alleviates intestinal inflammation and rheumatoid arthritis by preventing STAT3 from
hyperactivation [8, 9]. Besides STAT3, SOCS3 could also repress inflammatory responses
through other mechanisms. Our recent studies have proved that SOCS3 decreases IL-6
expression in osteoblasts incubated with LPS by inhibiting C/EBPB DNA binding activity
[4]. In contrast to the above reports, SOCS3 could also act as an inflammatory promoter.
SOCS3 exerts its pro-inflammatory function by the interaction of its Src Homology 2 (SH2)
domain with gp130, which ensures the specific interference with gp130 signaling pathways
that are efficient inhibitors of LPS signaling. Thus, IL-6 challenged peritoneal macrophages
lacking SOCS3 produce less TNF-a in response to LPS, and mice are resistant to LPS-
induced shock in the absence of SOCS3 in macrophages and neutrophils [10]. Taken
together, these studies suggest that SOCS3 may be an attractive target for therapies of
inflammatory diseases.

Macrophages play a central role in innate immune responses. In both IgG IC- and LPS-
induced acute pulmonary inflammation, macrophage depletion significantly attenuates
generation of pro-inflammatory mediators [11-15]. During inflammatory responses, high
level of SOCS3 is expressed by myeloid-derived cells, including macrophages [16-18], and
its influence on production of pro-inflammatory mediators has been elucidated in Toll-like
receptor 4 (TLR4)-activated macrophages [19, 20]. However, its effect on inflammatory
reactivities in macrophages upon Fcy receptor (FcyR) cross-linking remains largely
unknown. Here, by using over-expression and gene knockout technologies, we demonstrated
that SOCS3 positively regulated 1gG 1C-induced inflammatory responses in peritoneal
macrophages. In addition, we observed that myeloid-specific disruption of SOCS3 resulted
in reduction of acute lung inflammation stimulated by IgG IC. Moreover, we found elevated
transcriptional activity of the transcription factor-CCAAT/enhancer-binding protein (C/
EBP) & as an underlying mechanism by which SOCS3 enhanced 1gG IC-induced
expressions of pro-inflammatory mediators in macrophages.
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Materials and methods

Animals and cell culture

The animal studies were conducted in accordance with guidelines approved by Southeast
University and Harvard Medical School. LysM-cre mice were obtained from The Jackson
Laboratory (Bar Harbor, ME, USA), and their Cre recombinase expressions are under the
control of endogenous Lyz2 promoter/enhancer elements. When crossed with SOCS3/fl
mice (The Jackson Laboratory, Bar Harbor, ME, USA), Cre-mediated recombination
resulted in deletion of SOCS3 in myeloid cell lineage. All mice were used at the age of 8-12
weeks old. RAW?264.7 cells were obtained from American Type Culture Collection
(Manassas, VA, USA), and cultured in Dulbecco's Modified Eagle's Medium (DMEM)
supplemented with 10% Fetal Bovine Serum (FBS), 2 mM L-glutamine, and 100 units/ml
penicillin- streptomycin.

RNA extraction and real time PCR

Total RNAs were isolated from cells by using Trizol obtained from Invitrogen. Then RNAs
were subjected to reverse transcription, and cDNAs were synthesized. PCR were conducted
with primers for SOCS3: 5 primer, 5-CGG GCA GGG GAA GAG ACT GT-3 and 3’
primer, 5-GGA GCC AGC GTG GAT CTG C-3'. The PCR universal protocol was
described as follows: activation at 95 °C for 5 seconds and, annealing/extension at 60 °C for
30 seconds. Accumulation of fluorescent products was measured in real time. The relative
MRNA levels were normalized to levels of GAPDH mRNA in the same sample.

Stable Cell Construction

Control plasmids, or human SOCS3 over-expression plasmids were transduced into
RAW?264.7 cells by using Fugene®6 Transfection Reagent (Roche, Indianapolis, IN). 12 h
after transfection, the cells were treated with 200 pg/ml G418 (MP Biomedicals, LLC, OH),
and G418-resistant colonies were selected. SOCS3 expression was detected by Western blot.

Expression vectors and promoter reporters

The mouse C/EBPS promoter-reporter, C/EBPp and C/EBPS expression plasmids, were
kindly provided by Richard C. Schwartz (Michigan State University). The reporter plasmid
(2 x C/EBP-Luc) containing two copies of a C/EBP binding site was a kind gift from Peter
F. Johnson (NCI-Frederick). NF-xB promoter-reporter was purchased from Promega.
Human SOCS3 over-expression vector was kindly provided by Dr. Akihiko Yoshimura
(Keio University).

Luciferase assay

Plasmids were transduced into RAW264.7 cells by by using Fugene®6 Transfection
Reagent as suggested by the supplier. 48 h after transfection, the cells were treated with or
without 100 pg/ml 1gG immune complex. 4 h later, luciferase activity was detected by using
Dual-Luciferase Reporter Assay System (Promega, Madison, WI, USA) as recommended by
the manufacturer.
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Preparation of immune complexes

Immune complexes could be formed by incubation of 100 ug BSA (Sigma-Aldrich) in 100
ul PBS with 25 pl 2.5 mg/ml anti-BSA 1gG (MP Biomedicals, LLC, OH) at 37°C for 30
min.

Peritoneal macrophage isolation and culture

Mouse peritoneal macrophages were isolated as described previously [21]. Briefly, mice
received peritoneal administration of 1 ml of 3% sterile thioglycollate. 5 days later,
peritoneal macrophages were isolated by instillation and aspiration of 10 ml ice-cold PBS.
Cell suspension was centrifuged at 1000 rpm at 4°C for 10 min. Then the macrophages were
cultured in DMEM supplemented with 5% FBS.

IgG IC-induced acute lung inflammation

Mice were firstly anesthetized with intraperitoneal injection of 1.5% sodium pentobarbital.
Then mice were treated intra-tracheally with rabbit anti-bovine serum albumin (BSA) IgG.
Immediately after intra-tracheal injection of anti-BSA, 1 mg BSA was administrated
intravenously. Negative control mice received intratracheal instillation of anti-BSA. 4 h
later, bronchoalveolar lavage (BAL) fluids were harvested, and cell-free supernatants were
subjected to ELISA.

Western Blot Analysis

ELISA

RAW?264.7 cells were lysed in cold RIPA buffer supplemented with protease inhibitors and
PMSF following the manufacturer's guidelines. 30 g proteins were subjected to
electrophoresis in a 12% polyacrylamide gel and then transblotted onto a P\VDF membrane
followed by blocking with 5% nonfat milk solution. Rabbit anti-Myc antibody, rabbit anti-
C/EBPS antibody, rabbit anti-GAPDH antibody (Cell Signaling, Danvers, MA, USA), and
rabbit anti-SOCS3 antibody (Proteintech, Wuhan, China) were applied, followed by a HRP-
conjugated donkey anti-rabbit secondary 1gG (GE Healthcare, Piscataway, NJ, USA).
Immunoreactivity was visualized using enhanced chemiluminescence technique according
to the manufacturer's direction (Thermo Fisher Scientific, Rockford, IL, USA).

ELISA kits for mouse TNF-a, MIP-2, IL-6, MIP-1a, MCP-1 and MIP-1f were purchased
from R&D Systems, and ELISA were performed following manufacture's protocols.

Gel shift assay

Gel shift assay were conducted as described previously [22, 23]. Cell nuclear proteins were
prepared as follows. Cells were lysed in 2 mM MgCl,, 15 mM KCI, 0.1 mM EDTA, 1 mM
dithiothreitol, 10 mM HEPES (pH 7.6), 0.5 mM PMSF, 0.1% (v/v) Nonidet P-40, and
protease inhibitors on ice. Then nuclei were harvested, and proteins were extracted by using
buffer C (420 mM NaCl, 0.2 mM EDTA, protease inhibitors, 25% (v/v) glycerol, 1 mM
dithiothreitol, 0.5 mM PMSF, and 20 mM HEPES (pH 7.9). Protein concentrations were
measured by Bio-Rad protein assay kit (Thermo Fisher Scientific, Rockford, IL). The gel
shift probes for NF-icB were obtained from Promega, and were labeled with v [32P] ATP
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(3,000 Ci/mmol at 10 mCi/ml, GE Healthcare, Piscataway, NJ). DNA binding reactions
were conducted in a reaction system containing nuclear proteins, 5x binding buffer, 50 mM
HEPES (pH 7.9), 5 mM EDTA, 5 mM dithiothreitol, 50 mM KCI, 0.1% Nonidet P-40, 1 g
of poly (dI-dC), 200 pg of probe, 0.06% bromphenol blue. Samples were electrophoresed
through 5.5% polyacrylamide gels in 1x TBE at 190 V for approximately 3.5 h, dried under
vacuum, and exposed to X-ray film.

Statistical Analysis

Results

All values were expressed as the mean + S. E. M. Significance was assigned where p < 0.05.
Data sets were analyzed using Student's t test or one-way ANOVA, with individual group
means being compared with the Student-Newman-Keuls multiple comparison test.

SOCS3 enhanced IgG IC-induced inflammatory responses in macrophages

A variety of cells express SOCS3, including macrophages, osteoblasts, microglia, and
neutrophils [4, 18, 24], and roles of SOCS3 in inflammation have been investigated.
However, the effect of SOCS3 on inflammatory responses after FcyR cross-linking remains
largely unknown. Therefore, we sought to determine the role of SOCS3 in IgG IC-
stimulated inflammatory mediator's production in peritoneal macrophages that express
abundant IgG IC receptors. We first dissected if SOCS3 expression in peritoneal
macrophages could be induced by IgG IC at mMRNA level. As shown in Fig. 1A, SOCS3
MRNA production was dramatically induced by 1gG IC at all time points examined, though
its abundance was slowly declined from 3 h to 24 h. Next, Western blot was conducted to
examine IgG IC-triggered SOCS3 expression at protein level. We found that SOCS3
generation was dramatically elevated 3 h after 1gG IC challenge, and the protein was only
marginally detected at 24 h time point (Fig. 1B). We next constructed a stable cell line-
RAW-SOCS3, which constitutively produce high level of SOCS3. As shown in Fig. 2A,
RAW-SOCS3 cells expressed higher level of SOCS3 at protein level when compared with
RAW-Neo cells, which was used as negative control. We challenged RAW-Neo cells and
RAW-SOCS3 cells with 100 pg/ml 1gG IC for different time periods. Supernatants were
harvested and subjected to ELISA to measure generation of distinct inflammatory mediators.
We found that, upon 1gG IC stimulation, RAW-SOCS3 cells secreted more amounts of I1L-6,
TNF-a, MIP-2, and MIP-1a as compared with RAW-Neo cells at all time points tested (Fig.
2, B-E), indicating that SOCS3 augmented FcyR-mediated inflammation.

To further verify if the regulatory role of SOCS3 in IgG IC-mediated inflammatory
responses observed in macrophage-derived cell line—RAW264.7 cells was also applicable
to primary cells, we generated LysM-Cre SOCS3/fl mice, which lack SOCS3 expression in
macrophages and neutrophils as described previously [10]. We isolated SOCS3 sufficient
and deficient peritoneal macrophages, and incubated them with 1gG IC for different time
points. We observed that SOCS3 deletion obviously reduced IgG IC-induced generation of
IL-6, TNF-a, MIP-2, and MIP-1a in primary macrophages at all time periods examined
(Fig. 3, A-D), which is consistent with the data obtained from RAW264.7 cells.
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SOCS3-enhanced IgG IC-mediated inflammatory responses was independent of NF-xB in
macrophages

NF-xB, as a transcription factor, plays pivotal roles in expressions of many different types
of pro-inflammatory mediators, and our previous studies have demonstrated that NF-xB is
involved in 1gG IC-stimulated inflammation in peritoneal macrophages [25]. Thus, to
elucidate the underling mechanisms how 1gG IC-induced inflammatory responses were
regulated by SOCS3, we attempted to examine the influence of SOCS3 on IgG IC-induced
NF-kB activation, which contributes to increased expressions of the pro-inflammatory
mediators. Reporter assays demonstrated that 1gG IC stimulation led to an over 6-fold
increase of NF-xB transcriptional activity (Fig. 4A). Surprisingly, SOCS3 slightly decreased
IgG IC-mediated NF-xB activation, though there was no significant difference (Fig. 4A). In
addition, we performed gel shift assay, and found that SOCS3 over-expression had no
influence on IgG IC-stimulated NF-xB DNA binding activity in macrophages (Fig 4B).
Taken together, these data demonstrated that other transcription factor(s) but not NF-xB was
involved in SOCS3-mediated increase of immune responses in 1gG 1C-challenged
macrophages.

Involvement of C/EBPS in SOCS3 enhancement of pro-inflammatory mediator secretion in
IgG IC-treated macrophages

It has been demonstrated the involvement of C/EBP family members in IgG IC-stimulated
inflammatory responses in macrophages [25]. Thus, we sought to study the effect of SOCS3
on C/EBP transcriptional activity in 1gG IC-treated macrophages. As shown in Fig. 5A, 1gG
IC stimulation triggered a 7.5-fold increase of C/EBP-Luc expression, and ectopic SOCS3
expression caused an increase of luciferase activity to 10-fold, suggesting that SOCS3
elevated 1gG IC-triggered inflammatory responses via increasing C/EBP transcriptional
activity. Our previous studies have shown that both C/EBPJ and C/EBPS are indispensable
for 1gG 1C-induced maximal immune reactivities in macrophages [25]. To further determine
which C/EBP family member (s) might be regulated by SOCS3 in macrophages, we
performed luciferase assays, and found that C/EBPS-, but not C/EBPp-driven gene
transcription was increased by SOCS3 (Fig. 5B), indicating that SOCS3 enhances IgG IC-
induced production of proinflammatory mediators through elevation of C/EBPS activation.
Because IgG IC stimulates C/EBPS expression at both mRNA and protein levels [25], we
next determined whether its production could be regulated by SOCS3. As shown in Fig. 5C,
1gG IC-triggered C/EBPS-Luc expression was significantly increased by SOCS3, indicating
that C/EBPS expression was positively regulated by SOCS3 at transcriptional level. We
further examined whether this induction led to augmented accumulation of C/EBPS at
protein level. Western blot data suggested that SOCS3 over-expression led to an increase in
the abundance of C/EBPS protein stimulated by 1gG IC (Fig. 5D). Together, our data
indicated that the increased C/EBPS but not NF-xB activation as a potential mechanism
whereby SOCS3 augmented 1gG IC-induced generation of pro-inflammatory mediators in
macrophages.
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Myeloid-specific disruption of SOCS3 attenuated IgG IC-induced production of pro-
inflammatory mediators in lungs

Since macrophage plays a central role in IgG IC-induced acute lung inflammation, we
generated LysM-Cre SOCS3/fl mice, which are deficient of SOCS3 expression in
macrophages and neutrophils. Both wild type and LysM-Cre SOCS3™/fl mice were treated
intra-tracheally with or without 1gG IC. Four hours later, BAL fluids were harvested, and
subjected to ELISA. As shown in Fig. 6, there were no indicated pro-inflammatory
mediators detected in BAL fluids from control-treated mice. However, IgG IC treatment
dramatically induced MIP-1a, MIP-1f and MCP-1 expressions (Fig. 6, A-C). Of interest, in
IgG IC-stimulated lungs, myeloid-specific deletion of SOCS3 resulted in obviously
decreased generation of MIP-1a, MIP-1f and MCP-1 (by 81%, 55% and 49%, respectively)
(Fig. 6, A-C), which is coincident with the in vitro phenomenon (Fig. 2, A-D).

Discussion

Many inflammatory autoimmune diseases, such as immune thrombocytopenia, systemic
lupus erythematosus, extrinsic allergic alveolitis, and rheumatoid arthritis, are caused by
enhanced activation of immune cells in response to immune complex deposition [26-29]. Of
note, macrophages are essential to both innate and adaptive immune systems, and play a
central role in IC-associated diseases. For example, macrophage depletion significantly
reduced IgG IC-stimulated alveolitis [11-14]. Thus, elucidation of the potential mechanisms
underlying 1C-induced inflammation in macrophages might contribute to design of a new
generation of drugs required for treatment of IC-related illnesses.

Our previous studies verified that SOCS3 knockout significantly increases LPS-induced
inflammatory responses [19], however, our current paper identified SOCS3 as a positive
modulator of FcyR-induced inflammation in macrophages and lungs. The anti- and pro-
inflammatory roles for SOCS3 in immune responses observed by us identified a novel
paradigm for SOCS3 in inflammation. Intriguingly, not only SOCS3 but also a variety of
other immune-associated proteins have dual functions in inflammatory reactivities. For
instance, the inositol 3-phosphatase and tensin homologue deleted on chromosome 10
(PTEN) is an enhancer of TLR4 signaling pathway, but a negative modulator of
inflammation in macrophages after FcyR clustering [30]. Another example is Signal
Transducer and Activator of Transcription 3 (STAT3). The anti-inflammatory function of
IL-10 is obviously diminished in STAT3 deficient macrophages after TLR4 ligand treatment
[31], indicating its negative role in inflammation, however, our previous studies found that
down-regulation of STAT3 expression in macrophages attenuated inflammatory responses
after FcyR cross-linking [32]. Using myeloid specific depletion of SOCS3 mice, we
observed that SOCS3 deletion mice displayed decreased inflammation in 1gG IC-treated
lungs (Fig. 6), while increased inflammatory responses in lungs treated with LPS [19].
Collectively, these data indicated that macrophage-derived SOCS3 is a negative modulator
of TLR4 activation-triggered inflammation, but a positive regulator of FcyR clustering-
induced inflammatory reactivities. Additionally, the influence of SOCS3 on immune
responses is still elusive, and is likely to be controversial.
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The mechanisms whereby SOCS3 regulates inflammation have been widely investigated.
SOCS3 represses cytokine receptor/Janus kinase/STAT signaling by direct inhibition of the
catalytic activity of JAK1, JAK2, or TYK2, or by promoting unbiquitiantion of both JAK
and cytokine receptors, and the following proteasomal degradation [33]. Additionally,
another study reported that SOCS3 exerts its specific inhibitory function by simultaneously
attaching to JAK and cytokine receptors [34]. Moreover, our recent studies revealed that
SOCS3 inhibits TLR4-mediated pro-inflammatory mediator secretion via reduction of C/
EBPB DNA binding activity, and the following transcriptional activity [19]. In contrast, the
underlying mechanisms how FcyR-mediated inflammatory reactivities are regulated by
SOCS3 in macrophages remain unknown. In our current report, we found that SOCS3
amplifies expressions of pro-inflammatory mediators by increasing C/EBPS transcriptional
activity in macrophages incubated with IgG IC. Though both C/EBPJ and NF-«B are
activated in IgG IC-treated macrophages, SOCS3 has no influence on their activities.

In this study, we demonstrated a unique role for SOCS3 in regulation of pro-inflammatory
mediators' production in IgG IC-treated macrophage in vitro and in vivo. Ectopic expression
of SOCS3 in macrophages heightened IgG IC-triggered generation of pro-inflammatory
mediators, while macrophages deficient of SOCS3 showed attenuated responsiveness to 1gG
IC stimulation. Furthermore, in vivo experiments using an 1gG I1C-induced acute lung
inflammation model verified that myeloid-specific disruption of SOCS3 promoted
alleviation of inflammatory reactivities, which was due to decreased expressions of pro-
inflammatory mediators. In addition, 1gG I1C-induced C/EBPS activation was elevated by
SOCS3 in macrophages. Collectively, these data proved that SOCS3 promoted IgG IC-
triggered inflammatory responses in macrophages via the enhancement of C/EBPS
transcriptional activity. Thus, our current report found a novel signaling pathway—FcyR-
SOCS3-C/EBPS-proinflammatory mediators in 1gG IC-treated macrophages, which is
indispensible for 1gG IC-induced maximal production of various pro-inflammatory
mediators. Also, our current findings provide a new theoretical basis for design of drugs for
treatment of 1C-associated diseases.
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IgG-IC

0 3 6 24

Effect of IgG IC on SOCS3 expression in RAW264.7 cells. RAW264.7 cells were
stimulated by 1gG IC for 0, 3 h, 6 h, and 24 h, respectively. A, total cellular RNAs were
extracted, and real time-PCR was performed by using primers for SOCS3, and GAPDH,
respectively. B, total cellular proteins were extracted, and Western blot was performed by
using anti-SOCS3 antibody, and anti-GAPDH antibody, respectively. The level of GAPDH
was shown at the bottom as a loading control. Data were expressed as means = S. E. M.
(n=3, biological replicates). *, and *** indicated statistically significant difference— p <

0.05, and p < 0.001, respectively.
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Figure 2.

Over-expression of SOCS3 increased IgG IC-induced production of pro-inflammatory
mediators in macrophages. A, two stable cell lines—RAW-Neo and RAW-SOCS3 were
constructed. RAW-Neo cells were used as control. RAW-SOCS3 cells could constitutively
express high level of SOCS3. Of note, the exogenous SOCS3 was linked to the tag—Myc at
its C-terminal. Whole cell proteins were extracted from RAW-Neo and RAW-SOCS3,
respectively, and Western blot was conducted by using rabbit anti-Myc antibody, and rabbit
anti-GAPDH antibody, respectively. The level of GAPDH was shown at the bottom as a
loading control. RAW-Neo and RAW-SOCS3 cells were treated with 100 pug/ml 1gG IC for
different time periods. Then supernatants were obtained and subjected to ELISA to detect
expressions of IL-6 (B), TNF-a (C), MIP-2 (D), and MIP-1a (E). Data were expressed as
means + S. E. M. (n=8, biological replicates). *, and *** indicated statistically significant
difference— p < 0.05, and p < 0.001, respectively.
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Figure 3.

SOCS3 deletion led to reduction of IgG IC-induced inflammation in macrophages. Wild
type and SOCS3 defective peritoneal macrophages were treated with 100 pug/ml IgG IC for
different time periods. Then supernatants were obtained and subjected to ELISA to detect
expressions of IL-6 (A), TNF-a (B), MIP-2 (C), and MIP-1a (D). Data were expressed as
means + S. E. M. (n=7, biological replicates).
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Figure 4.

NF-xB signaling pathway was not required for SOCS3-enhanced generation of
proinflammatory mediators in 1gG IC-treated macrophages. A, indicated plasmids were
transduced into RAW-Neo cells, and RAW-SOCS3 cells, respectively. 48 h later, the cells
were treated with or without 100 pg/ml IgG IC for 4 h. Then cells were lysed and subjected
to luciferase assays. Data were expressed as means £ S. E. M. (n=3, biological replicates).
B, RAW-Neo and RAW-SOCS3 defective peritoneal macrophages were treated with or
without 100 ug/ml IgG IC. 4 h later, nuclear proteins were extracted and subjected to gel
shift assay.
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Figure 5.
C/EPBS was involved in SOCS3-enhanced inflammatory reactivities in 1gG IC-treated

macrophages. A, B, and C, indicated plasmids were transduced into RAW-Neo cells, and
RAW-SOCS3 cells, respectively. 48 h later, the cells were treated with or without 100 pg/ml
IgG IC for 4 h. Then cells were lysed and subjected to luciferase assays. Data were
expressed as means = S. E. M. (n=3, biological replicates). **, and *** indicated statistically
significant difference— p < 0.01, and p < 0.001, respectively. D, RAW-Neo and RAW-
SOCS3 cells were treated with or without 100 pg/ml IgG IC for 4 h. Then total proteins
were extracted, and Western blot were performed by using rabbit anti-C/EBPS antibody, and
anti-GAPDH antibody, respectively. The level of GAPDH was shown at the bottom as a
loading control.
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Figure 6.
Myeloid-specific disruption of SOCS3 resulted in decreased pro-inflammatory mediator

expressions in 1gG 1C-treated lungs. SOCS3f/fl and LysM-Cre SOCS3/fl mice were treated
intratracheally with 1gG IC for 4 h, and cell-free supernatants were used to conduct ELISA
to detect MIP-1a (A), and MIP-1f (B), and MCP-1 (C) expressions. Values represented
means + S. E. M. for = 3 mice for each group. *, and ** suggested statistically significant
difference— p < 0.05, and p < 0.01, respectively.
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