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Abstract

Non-proteolytic group 2 allergen, Der p 2 (DP2) is known as a major allergen derived
from house dust mite Dermatophagoides pteronissinus. Paracellular epithelial barrier,
being composed of a number of tight junction molecules, plays pivotal roles in resistance
of pathogen invading. However, the effects of DP2 on epithelial barrier are not well
understood.

In the present study, we aimed to investigate the effects of DP2 on epithelial integrity
with focus on expression of claudin-2, and the mechanism regulating the expression of
the junction molecules. Effects of DP2 on cell adhesion/dissociation and cell cycle of
lung alveolar cell A549 were determined by MTT assay and flow cytometry. Expression
of claudin-2, subcellular distribution of B-catenin, and Der p 2-induced kinase cascades
were demonstrated by immunoblot. Our results revealed that DP2 increased cell
dissociation and decreased cell adhesion of A549 cell without influencing cell cycle.
Additionally, it elevated protein level of claudin-2 and increased the expression and
nuclear translocation of [-catenin. Moreover, DP2 was found to enhance the
phosphorylation of glycogen synthase kinase-33 (GSK-3p) and Akt, and the DP2-induced
claudin-2 expression was suppressed in presence of an Akt inhibitor, wortamannin.

In conclusion, our findings shows that exposure of A549 cells to non-proteolytic DP2
resulted in increases of cell dissociation. This phenomenon may be conclusively
attributed to the increase of claudin-2 through Akt/GSK-3p/B-catenin pathway. It is
suggested that presence of DP2 may loosen epithelial integrity by alteration of junction

molecule expression.



Introduction

House dust mite (HDM) is considered a contributing factor to asthma. The mites
commonly found in house dust belong to the genus Dermatophagoides of which there are
two species, D. pteronyssinus and D. farinae (1). Mite-derived allergens eliciting IgE
immune response share structural similarities resulting in a cross-reactivity between
Dermatophagoides spp (2-4). Of mite-sensitive individuals, approximately 90%
generates IgE antibody responses to well-identified HDM allergens that are categorized
into 24-kd group 1 such as Der p 1 and Der f 1 and the 14-kd group 2 allergens like Der p
2 (DP2) and Der f 2 on basis of IgE affinity (5,6). Der p 1 exerts proteolytic activity that
is proposed to be associated with allergenicity (7). In contrast, DP2 lacks proteolytic
activity and its biological functions remains to be elucidated.

Although lacking the enzymatic activity, the immunogenic properties of HDM group 2
allergens have been widely investigated for the past few years. Recent studies have
demonstrated that HDM group 2 allergens share not only structural homology but also
functional similarity in aspect of innate immunity with MD-2, the
lipopolysaccharide-binding component of the Toll-like receptor 4 signaling complex
(8-10). DP2 recently has been considered a factor to aggravating respiratory airway
disorder. It is found that interaction of DP2 with respiratory cells resulted in upregulated
secretion of inflammatory cytokines and expression of intercellular adhesion molecule-1
(11).

Tight junction (TJ) between epithelial cells serves as a paracellular permeability
barrier regulating passage of ions and small molecules (12). Of respiratory epithelia, it is
in a position to resist allergen penetration, whereas it is vulnerable to molecules with
proteolytic activity. A TJ is composed of a number of transmembrane proteins including

occludin (13), junctional adhesion molecule (14), tricellulin (15), and the claudin family



(16). Claudins locate on the apicolateral portion of epithelial cells, and their differential
expressions play important roles in regulation of paracellular permeability. On basis of
biological function, claudins have been divided into barrier-forming and channel-forming
claudins (17). Claudin-1 is crucial for the tightening of the epithelial barrier in native skin
epithelium (18). In contrast, upregulation of claudin-2 markedly attenuates the tightness
of the epithelial barrier (19) and induces the paracellular cation channels (20). These
observations imply that difference in permeability of epithelia at various regions is
attributed to the protein composition of tight-junction.

Appreciating the etiology of respiratory allergy such as asthma, interaction of allergen
with frontline of physical barrier such as respiratory epithelia remains to be elucidated.
The present study was aimed to investigate airway epithelial cells responding to DP2
with emphases on cell adhesion and dissociation. Appreciating the role of claudin-2 in
epithelia formation, mechanisms underlying regulation of claudin-2 expression through
B-catenin and phosphatidylinositol-3-kinase (PI3K)/Akt signaling pathways is of interest.
The alveolar epithelial cell line A549 was used to investigate the effects of DP2 on cell
adhesion/dissociation, expression of claudin-2, translocation of [-catenin,

phosphorylation of glycogen synthase kinase (GSK)-3f3 and activation of Akt.

Materials and methods
Cell culture
A549 cells, the human type II alveolar epithelial cell line, purchased from the American
Type Culture Collection, was cultured in 10-cm sterile Petri dish in Dulbecco's Modified
Eagle's Medium (DMEM) supplemented with 10% heat-inactivated fetal bovine serum
(FBS)(Invitrogen  Life  Technologies, Carlsbad, CA) and 100 U/mL

penicillin-streptomycin at 37°C in a humidified atmosphere with 5% CO,. The passage



and the harvest of A549 cells were performed by using non-proteolytic CDS reagent
(Sigma, St. Louis, MO) to detach the cells from the culture plates according to the
manufacturer’s instructions. Prior to allergen treatments, A549 cells were starved and

allowed to attach by incubating with serum-free DMEM for 16 hours (h).

Expression and purification of DP2
Recombinant DP2 was expressed in Pichia pastoris and purified as previously described
(21). Briefly, Pichia pastoris that encoded DP2 DNA grew at 28°C in buffered
glycerol-complex medium for 48 h using an orbital shaker at 200 rpm, and then
transferred to buffered methanol-complex medium for 72 h. Soluble DP2 in culture
supernatant was precipitated by adding solid ammonium sulfate to 50% saturation. The
precipitant was collected by centrifugation (20,000 g for 20 min) and then the pellet was
resuspended with phosphate buffered saline (PBS). After dialyzed against PBS, the DP2

solution was passed through 0.22 um filter and stored at -80°C.

Determination of adherent cells and detached cells
The assessment of cell adhesion and detachment was performed as previously described
(22). In brief, A549 cells were seeded in 24-well tissue-culture plates at 4x10* cells/mL
and cultured in DMEM supplemented with 10% FBS until 80% confluent. After
starvation by serum-free DMEM for 16 h, the cells were incubated with a series of
concentrations of DP2 for 24 h. After the incubation, the detached cells from the culture
medium and the cells that remained attached to the culture plates were collected
separately, and then the cell numbers were quantitated with MTT assay as described

previously (23).



SDS-PAGE and immunoblot

A549 cells were seeded in 6-cm dish at 1.5x10°/mL. After 16 h incubation with
serum-free DMEM, the cells were treated with a series concentration of DP2 for
indicated times. After washing with PBS, the treated cells were collected and lysed by
Triton lysis buffer [10 mM Tris-HCI, pH7.5; containing 1% v/v Triton X-100, 150 mM
NaCl, 0.5 mM EDTA, 1 mM phenylmethanesulfonylfluoride (PMSF), 1 mM NaF, | mM
NasP,07, 10 pug/mL aprotinin and leupeptin](Sigma-Aldrich). After centrifuging to
remove insoluble pellet, the supernatants were collected for SDS-PAGE analysis. Protein
concentration of supernatant was quantitated by Bradford method using protein assay kit
(Bio-Rad Laboratory, Hercules, CA). The crude proteins (30 pg/lane) were separated in
12.5% SDS-PAGE, and then transferred onto nitrocellulose membrane (Millipore,
Bedford, MA). After blocking with 3% w/v skimmed milk, the membranes were
incubated with antibodies against human claudin 2 (Abcam, Cambridge, UK),
phosphorylated Akt (pAkt; Cell signaling, Beverly, MA), phosphorylated GSK-3(3

(pGSK-3B; Millipore), histone HI1 (Millipore) and glyceraldehyde 3-phosphate
dehydrogenase (GAPDH; Abcam), respectively. After washing with PBS containing 0.1%
v/v Tween-20, the reacted membranes were incubated with anti-IgG antibodies
conjugated with peroxidase (Abcam). The detection of antigen-antibody complex was
performed by using ECL reagent (Millipore) and luminescence image system (LAS-4000;

Fujifilm, Tokyo, Japan).

Subcellular fractionation
Adherent A549 cells were washed with PBS and incubated with lysis buffer (10 mM
HEPES, pH7.6; containing 15 mM KCIl, 2 mM MgCl,, 0.1 mM EDTA, 1 mM

dithiothreitol, 0.05% v/v Igepal CA-630 and 1 mM PMSF, 1 mM sodium orthovanadate,



50 mM sodium fluoride, 10 pg/mL leupeptin, and 10 pg/mL aprotinin) for 10 min. Cell
lysates were collected by a centrifugation at 2,500 g for 10 min at 4 °C. The supernatant
containing the cytosol was further centrifuged at 20,000 g for 15 min at 4 °C, namely
cytosolic fraction. The pellets containing nuclei were washed with PBS, resuspended in
nuclear buffer (25 mM HEPES, pH7.6, 0.1% v/v Igepal CA-630, 1 M KCI, 0.1 mM
EDTA, 1 mM PMSF, 1 mM sodium orthovanadate, 2 mM sodium fluoride, 10 pg/mL
leupeptin, and 10 pg/mL aprotinin), and centrifuged at 10,000 g for 15 min at 4 °C. The

resulting supernatants were collected, namely nuclear fraction.

Statistical analysis
Data were expressed as means = SEMs of the three independent experiments. Statistical
significance analysis was determined by using 1-way ANOVA followed by Dunnett for
multiple comparisons with the control or the impaired 2-tailed Student t test. The

differences were considered significant for p values less than 0.05.

Results
DP2 induces cell detachment and diminishes cell adhesion of alveolar A549 cells
without interference of cell cycle
To investigate the effects of DP2 on cell adhesion/dissociation, the attached and the
detached A549 cells were separately determined. As shown in Fig. 1A, 5 pg/mL DP2
treatments significantly decreased cell adhesion of A549 cell to 74.3 + 1.6% of control,
and higher than 20 pg/mL DP2 treatments significantly increased the cell detachment up
to 163.6 £ 26.2% of control. To further examine whether the observation is attributed to
cell death induced by DP2, A549 cells treated with DP2 was analyzed for cell cycle status.

As shown in Fig. 1B, no significant cell cycle arrest was found in A549 cells in presence



of DP2 at concentrations of 20 and 30 pg/mL compared with the control. The results

show that DP2-induced cell detachment is not associated with cell death in A549 cells.

DP2 upregulates protein expression of claudin-2 through transcription regulation
As cell cycle arrest in A549 in response to DP2 was not significant, it was hence
postulated that manipulated expression of junction molecules might contribute to the DP2
induced cell dissociation, and claudin-2 was therefore investigated. Our results revealed
that protein expression of claudin-2 in A549 cells was increased in response to DP2
treatments in a dose-dependent manner (Fig. 2A). Additionally, the increased protein
expression of claudin-2 by DP2 was diminished by pretreatment of actinomycin D, a

transcription inhibitor (Fig. 2B).

DP2 induced accumulation of B-catenin and enhanced the nuclear translocation of
B-catenin
-catenin has been reported for its regulatory role in mRNA expression of claudin-2 via
the lymphoid enhancer factor-1/B-catenin complex (24). Therefore, the level and the
localization of [P-catenin in response to DP2 exposure were investigated for its
involvement in regulating claudin-2. As shown in Fig. 3A, a treatment of A549 cells with
DP2 at a concentration of 20 ug/mL significantly increased the protein expression of
B-catenin in 1 hour. Cytoplasmic accumulation and consequent nuclear localization of
B-catenin have been reported to be correlated to the transcription activation of target
genes of Wnt/B—catenin pathway (25). Nuclear-cytoplasmic distribution of -catenin in
response to DP2 treatment in A549 cells was determined. To examine the nuclear
localization of B-catenin, the cytoplasmic and nuclear extracts from DP2 treated cells

were subjected to immunoblot. As shown in Fig. 3B, the levels of cytoplasmic and



nuclear B-catenin were both elevated in A549 cells exposed to DP2 at a concentration of
20 pg/mL for 30 min, and reached a peak in 60 min. The increase in nuclear -catenin

was associated with similar trend of elevation in cluadin-2.

DP2 increases serine-9 phosphorylation of GSK-33 and phosphorylation of Akt
involving in upregulation of claudin-2 expression

Having observed accumulation and elevated nuclear localization of B-catenin, regulation
of B-catenin with focus on an upstream regulator, GSK-33 was subsequently of interest to
investigate. The activity of GSK-3p is differentially regulated by phosphorylation in a
site-specific manner. Phosphorylation of tyrosine-216 increases the activity of GSK-3p,
whereas the activity is inhibited by phosphorylation of serine-9 (26). Thus, the serine-9
phosphorylation of GSK-3f was determined. As shown in Fig. 4A, serine-9
phosphorylation of GSK-3f3 in A549 cells was increased upon DP2 treatment (20 pg/mL)
in 10 min and appeared to reach the peak at 20 min post exposure.

Serine-9 of GSK-3f has been shown to be phosphorylated by Akt through PI3K/Akt
signal cascades (27); therefore, activation of Akt in A549 cells upon DP2 treatment was
investigated. Our result showed that DP2 treatment (20 pg/mL) increased
phosphorylation level of Akt (pAkt) in 10 min with the peak at 20 min (Fig. 4B).
Moreover, inhibition of PI3K by wortamannin significantly diminished the elevated

claudin-2 expression by DP2 treatment (Fig. 4C).

Discussion
The epithelial lining of the airways is a developmentally specialized barrier that exerts as
the frontline encountering inhaled allergens. As TJs normally restrict the access of

particles to paracellular channels, degree of disassociation of TJs has been found to be
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associated with the level of permeability of epithelial barrier, resulting in increased
delivery of allergens to antigen presenting cells such as dendritic cells underneath (28). In
the present study, although no proteolytic activity for DP2 is reported, our results show
that DP2, a house mite allergen without proteolytic activity, increased cell dissociation
and decreased cell adherence in A549 cells. We also found that the DP2-induced cell
dissociation of A549 was not affected by protease inhibitors (data not shown).
Accordingly, it is suggested that DP2 might induce paracellular leakage in epithelial
monolayer without proteolytic reaction and subsequently lead to a transepithelial cross of
macromolecules and encountering with antigen-presenting cells. Additionally, DP2 is
known to activate respiratory epithelial cells with results of upregulated secretions of
granulocyte-macrophage colony-stimulating factor, IL-6, IL-8, monocytechemotactic
protein-1 and macrophage inflammatory protein-3a(11), which may potentiate
inflammatory reactions (29), prolong survival of eosinophils (30) stimulate collagen
synthesis (31) and recruit dendritic cells to mucosal and epithelial surfaces (32). Taken
together, these may explain that a population of patients with HDM-induced asthma is
only allergic to DP2 in clinics.

Claudin-1 and claudin-2 play important but biologically opposite roles in epithelial
permeability. High expression of cluadin-1 strengthens epithelial barrier and cleavage of
claudin-1 leads to a nonspecific increase in epithelial permeability (28), whereas,
elevated expression of claudin-2 loosens epithelial integrity and causes leakage (20). It is
reported that rat lung alveolar epithelial cells express claudin-3, claudin-4 and claudin-5,
but show little claudin-1 and claudin-2 (33). Recently, Peter et al reported that claudin-2
overexpression was involved in permeability and remodeling in A549 cell model,
suggesting that claudin-2 could contribute to degree of metastasis of lung cancer, and

found that claudin-1 and claudin-4 were undetectable in their cell experiments (34).
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Consistently, the both claudin-1 and claudin-4 are also undetectable in our A549 cell
model (data not shown). Taken together, these findings indicate that claudin-2 plays a
pivotal role in maintaining integrity of A549 cell monolayer.

[-catenin is a multifunctional protein that plays an important role in a variety of cell
biological activities including cell development, cell adhesion, repair of injury, cell cycle
regulation and tumor formation (25,35). It acts as a key mediator in Wnt signaling
pathway by which a variety of genes are regulated in association with its nuclear
localization and interaction with transcription factor T cell factor/lymphoid enhancer
factor (25,35). We demonstrated that treatment of AS549 cells with DP2 triggered
cytosolic accumulation of B-catenin and promoted nuclear translocation of B-catenin.
GSK-3B, a protein kinase, is known for its multifunctional activities of which the classic
Wnt/B-catenin signaling pathway is negatively regulated and down-regulation of
B-catenin levels through phosphorylating B-catenin and leading to its degradation (36).
We report that treatment of DP2 resulted in significantly increased serine-9
phosphorylation of GSK-3f by which kinase activity of GSK-3f is attenuated and level
and phosphorylation of B-cateninare altered and affected as consequences. These findings
implicate that DP2-induced signaling may be involved in or crosstalk with parts of
classical Wnt/B-catenin signaling pathway.

PI3K/Akt signaling cascade is one of the signaling pathways that leads to inhibition
of GSK-3f by increasing serine-9 phosphorylation (27). Additionally, serine-9 of GSK-3f3
also can be phosphorylated by protein kinase C (37), p90Rsk, p70 ribosomal S6 kinase
(38), and protein kinase A (39). Thus, multiple mechanisms are evolved and employed to
surveillance and control the activity of GSK-3f by phosphorylation. Our results showed
that treatment of DP2 increased phosphorylation of Akt, and inhibition of PI3K by

wortamannin significantly diminished DP2-induced claudin-2 expression, suggesting that

12



PI3K/Akt activation is crucial for DP2-induced claudin-2 expression. However, further
investigations are required to elucidate the involvement of protein kinase A, protein
kinase ¢ and p70 ribosomal S6 kinase in DP2-induced claudin-2 expression.

The present study shows that treatment of DP2 lead to increased protein level of
claudin-2 in lung alveolar cell A549, putatively resulting from, in a synergistic fashion,
activation of PI3K/Akt activation, inhibition of GSK-3f3, and accumulation and enhanced
nuclear translocation of B-catenin to increase mRNA transcription of claudin-2. These
findings provide evidences that non-proteolytic DP2 allergen can alter the TJ molecule
expression through induction of PI3K/Akt/GSK-3[/B-catenin signaling cascades and

result in leakiness or looseness of epithelial barrier.
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Figure 1. DP2 induced cell dissociation and decreased cell adherence in lung alveolar
AS549 cells. (A) A549 cells were treated with indicated concentration of DP2 for 24 h, and
then the attached and the detached cells were quantitated by MTT assay. Data were
shown as the means = SD. Three independent experiments were performed for statistics.
* p <0.05 and **, p <0.0las compared with control. (B) A549 cells were treated with
indicated concentration of DP2 24 h, and then the detached cells analyzed by flow
cytometry. SubG1l, G0/G1, S and G2/M phase were indicated, and the ratio of each phase

showed no statistic significance as compared to which of control.
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Figure 2. DP2 increased protein level of claudin-2 in lung alveolar A549 cells. (A) A549
cells were treated with indicated concentration of DP2 for 24 h, the levels of claudin-2
were determined by immunoblot. (B) A549 cells were pretreated with actinomycin D
(Act D) for 3 h, and then incubated with 20 pg/mL DP2 for 24 h. The levels of claudin-2

were determined by immunoblot. GAPDH was used as control.
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Figure 3. DP2 increased expression of [-catenin and induced nuclear translocation of
B-catenin. (A) A549 cells were treated with 20 ng/mL DP2 for indicated time (h), and the
levels of total B-catenin were determined by immunoblot. (B) A549 cells were treated
with 20 pg/mL DP2 for indicated time (min), and the levels of cytosolic and nuclear

B-catenin were determined by immunoblot. Histone H1 and GAPDH was used as control.
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Figure 4. DP2 increased serine-9 phosphorylation of GSK-3f3 and induced Akt activation
involving in claudin-2 expression. A549 cells were treated with 20 pg/mL DP2 for
indicated time (min), and the serine-9 phosphorylation of GSK-33 (A) and
phosphorylation of Akt (B) was determined by immunoblot. (C) A549 cells were
pretreated with wortamannin for 1 h and then incubated with 20 pug/mL DP2 for 20 min.

The levels of claudin-2 were determined by immunoblot. GAPDH was used as control.
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ARTICLE

Jourmal of Cellular Bochemstry 110:460-670 (2010)

ABSTRACT

Increased macrophage vulnerability is assodated with progression of systemic lupus erythematosus, Our previous studies have shown that
cystaming, an inhibitor of transglutaminase 2 [TGZ), alleviated the apoptosis of hepatocyte and brain cell in lupus-prone mice NZBW-F1.
In present study, we further investigated the effects of cystamine on apoptosis-prone macrophages [APMs] in the lupus mice, Using
two-dimensional gel electrophoresis (2-DE] analysis, we found that cystamine induced a differential protein expression pattern of APM as
companing to the PES control. The pmtein spots presenting differential level between cystamine and PES treatment were then identified by
peptide-mass fmgerprinting (PMFL After bioinformatic analysis, these identified proteins were found involved in mitochondrial apoptotic
pathway, ocidative stress, and mitogen-sctivated protein [MAF] kinase-medisted pathway. Further investigation revealed that cystamine
significantly decreased the levels of apoptotic Bax and Apaf- 1 and the activity ofcaspase-3, and increased the levels of anti-apoptotic Bel-2in
APM. We also found that these apoptotic medigtors were up-regulated in a correlation with the progression of lupus severity in NZBW-F1,
which wer little affected in BALB/c mice. We also found that the reduced serum glutathions was restored by cystamine in KZBW-F 1.
Interestingly, the phosphorylation of extracellular signal -regulated kinase 1/2 [ERK1/2) in APM and the phagocytic ability was diminished in
presence of cystaming In conclusion, our findings indicate that cystamine significantly inhibited mitochondrial pathway, induced
antioxidant poteins, and diminished phosphorylation of extracellular ERK 12, which may alleviate the apoptosis and the phagocytic
ahility of APM. 1. Cell. Biochem. 110: 660-670, 2010, © 2010 Wiley-Lisa, Inc.

KEY WORDS: arorrosis; CYSTAMINE; LUPUS-FPRONE MICE; APOFTOSIS-FRONE MACROPHAGES; CASPASE: EREK

ystemic lupus erythematosus [SLE] is a systemic sutoimmune

disease, which is usually characterized by loss of tolerance
to self-antigens and production of ciroulating autoantibodies to
nuclear antigens, and consequent immune-mediated tissue injury of
multiple organs [Munoz et al., 2005]. Apoptotic cells might provide
self-antigens; therefore, persistence of apoptosis and impaired
clearance of pro-apoptotic cells, musing the spillage of potential
immunogenic macromolecules to the exterior, could enhance the

Shao-Hsuan Kao and Taal-Ching Hsu contributed equally to this work.

production of suto-reactive T and B cells and then promote
pathogenesis of SLE [Wu et al, 2001; Cohen, 2006]. Actuslly,
increase of apoptosis in polymorphonuclesr cells and maoopha ges
leading to impaired clearance of pro-apoptotic cells was commonly
ohserved in SLE patients [Ken et al, 2003]. Similarly, the spoptosis
of lupus-prone macrophages [APM] in lupus-prone mioe was
markedly expended that it was proportional to the severity and
development of lupus syndrome [Russell et al, 1985].

Grant sponsor: Natlnal Sclence Councl] Talwan; Grant numbers: NS093-2745-B-040-004-URD, N5094-2745-B-

0a0-010-1URD, NSC97-2314-B-040-008-MY2, DOHIE-TD-1-111-Tho10.

*Cormespondence to: Dr. Bor-Show Tzang, Insttutes of Blochemistry and Blotechnology, Chung Shan Medical
University, No. 110 section 1, Jlanguo N. Road, Talchung 4032, Talwan E-mall: bstzang @ camu edw tw

Recelved 13 July 20089; Accepted 11 Fehruary 2010 « DOT 1001002/ jch22577 « & 2010 Wiky-Lis, Inc.
Published online 26 March 20010 in Wiley InterSclence [www.interscencewiley.com)
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signaling. In witro, MAFPKAPES is reported a5 a8 novel substrate of
the EEE and p38, which can be phosphorylated by ERE and p38
but notby JKE [Niet al., 1998]. Similarly, we found that the level of
MAPEAPES aswell asthe phosphorylation of ERK was decreased by
cystaming trestment. However, the downstream signals medisted
by MAFKAPES and their roles in the apoptosis of APM need to be
further investiga ted.

Although the pathogenesis of SLE is not completely clear, many
factors am reported to implicate in the development or progression
of SLE, including altered cytokine levels [Waszczykowska e al,
1999], increased apoptosis [Kaplan, 2004] and elevated levels of
oxidative stress, Oxidative stress has been demonstrated to associate
with main pathological charactenstics of SLE, for example, many of
the sutoantibodies produced in SLE patients exhibit a preference for
the increased oxidized molecules [Cooke et al., 1997; Vasrla, 2000].
Additionally, overexpression of superoxide and resctive oxygen
species [ROS) s also reported to induce oxidative stress amd
subsequently to cause wvarious forms of apoptosis [Simon et al,
2000; Vincent et al, 2002; Kanno et al., 2004]. Cur Aindings mveal
that cystamine treatment enhances the protein expression of
antioxidant proteins, including Mn-500, Cwén-500, GSTPZ,
thioredoxin, and perroxidoxin-5, Cw'/n-500 has been reported 1o
localize in mitochondria and to play important roles in rmoving
superoxide in and around mitochondria aswell as in protecting cells
against mitochondria-derived oxidative damage and apoptosis
[Okado-Matsumoto and Fridovich, 2001]. G5T superfamily is also
known to involve in the detoxification of EOS and the genetic
polymorphism of GST may associate with susceptibility to SLE
[Eang et al, 2005]. Free cysteamine in mouse tissues is mainly
meta bolized from pantothenic scid by vanin- 1 [Martin o al, 2001].
It is reported that cystamine specifically restores hepatic GST-o3
lewel without upregulation of its mENA expression or protein
production in vanin-1 knockout mice, suggesting that cystamine
may act on protein stability or folding [N Leandro et al.,, 2008].
In lupus-prone mice, our findings reveal that exogenous cystamine
upregulates the protein expression of G5TP2 in APM. The
differences are supposed to be results of diverse cell types and
animal models,

Macrophage sctivation induced by bacterial infection in vive
or by cytokine stimulation in vitro, is sssociated with enhanced
superoxide production and cytolytic activity [Boraschi et al, 1982;
Suzuki, 1991]. Previous study using vanin-1  knockout  mice
provides evidences that stong oxidative siress induced by
chemicals or hammful irmdiation inoeases oysteaming cystaming
production,  subsequently  inhibiting  gamma-glutamy loysteine
synthetase and diminishing GSH level in thymic tissue [Berruoyer
et al., 2004]. Although cystamine is reported to inactivate gamma-
glutamyleysteine synthetase through S-cysteaminylation, it also
has been demonstrated as 3 potent antioxidant and free rasdical
seavenger [Bevesz and Modig, 1965; Skrede and Christophersen,
1966 Stack et al., 2008]. Our previous study showed that cystamine
significantly suppressed the expression of THF-a and TGF-B and
decreased the production of anti-cardiolipin autosntibody [Hsu
et al, 2007]. The present findings show that cystamine both elevates
the serum GSH in normal mice and lupus-prone mice, and the
inrease of serum GSH by oystamine in lupus-prone mice is higher

than in nomal mice, Taken together, the elevated serum GSH in
lupus-prone mice by cystamine, at least partially, may be attributed
to the antioxidant activity and the capability to inhibit inflamma-
tory responses of cystamine. It is postulated that the intervention
of macmphage sctivation in presence of cystamine contributes
to attenuated phagooytic activity of both APM and nommal
macrophages.

In conclusion, the present study demonstrates that cystamine
inhibits the
mitochondrial apoptotic pathway and enhances the antioxidant
activity and survival signaling. These findings not only provide

alters the protein expression profile of APM,

evidenoes that cystamine effectively alleviates the apoptosis of
APM, but also indicates s possible anti-apoptotic mechanism
induced by cystamine
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Abstract D # 649243

Shao-Hsuan Kao

No.110, Sec.1, Jianguo N.Rd.
Taichung 402

Taiwan

Dear Dr. Kao:

I am pleased to report that the abstract shown below® has been accepted for a Poster Session at ACAATs
Stanley M. Fineman, MD, MBA ('09)2009 Annual Meeting, Novermnber 5-10, in Miami Beach. You have been assigned Poster # P117. We are
proud of the outstanding posters this year. We plan to make them the highlight of our meeting. Here's how:

Authors are requested to: (a) mount their posters between 7 am— 5 pm, Friday, November 6, or
7 — 11 am, Saturday, Nov. 7 and (b) follow the enclosed guidelines in their presentation.

Posters will remain on display all day Saturday and until 1:00 pm, Sunday, November 7-8, to
enable as many physicians as possible to view them.

Authors are requested to man their posters from 12:30 — 1:30 pm, Saturday and Noon — 1:00 pm,
Sunday, in Exhibit Hall B of the Miami Beach Convention Center.

Your abstract will be published in the Abstract Book and the Annals of Allergy, Asthma & Immunology.

Please return the enclosed abstract reply form confirming your plans to present your poster.

As all poster presenters are required to register for the meetmg, please register online at www.acaai.org, if
you have not already done so. Pre-registration fees are:

8275 for ACAAI members and $465 for non-members. Any physician who joins ACAAI prior to the
meeting — or whose application is pending — will be registered at the $275 rate. (Registration fees
increase $50 after September 14.)

Waived for Fellows-in-Training (until September 14), provided registration is
accompanied by a letter from their Allergy/Immunology Program Training Director.

If you have any questions, please call Dianne Kubis at (847) 427-1200 or email: diamekubis@acaai.org. I
look forward to your poster presentation in Miami Beach.

Sincerely,

Sami L. Bahna, MD, DiPH
Program Chair and President-Elect

* Effects of allin lyase, a garlic allergen, on epithelial cell BEAS-2R revealing its plausible allergenic

mechanism

83 West Algonquin Reoad, Suite 550 | Arlington Heights, [L 6¢00035-4460
Tel: 847.427.1200 | Fax: 847.427.1294 | www.acaal.org
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