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Introduction

Human parvovirus B19 (B19) was discovered in 1975 [1] and has been associated with a
variety of clinical manifestations [2]. It is the causative agent in erythema infectiosum (ElI).
Additionally, B19 infection is associated with autoantibodies [3-5] and autoimmune diseases
[5-8]. However, the mechanism by which these B19-associated diseases affect the patient is
poorly understood. B19 is a small single-stranded DNA virus that contains 5596 nucleotides,
and it has two large open reading frames [1]. The genes on the |eft side of the genome encode
the nonstructural protein (NS1) and those on the right side encode two capsid proteins (VP1
and VP2). The cytotoxicity of NS1 to erythroid cells has been reported and is related to the
pathogenesis of B19 virus infection [9-10]. NS1 has been reported to function as a
transcription regulator by directly binding with the DNA sequence of the p6 promoter and
with the Sp1/Sp3 transcription factors [9-10]. NS1 has also been shown to be involved in
DNA replication, cell cycle arrest and the initiation of apoptosis[11-12].

In our previous studies, the B19 NS1 gene has been constructed into a cytomegalovirus
episomal vector, pEGFP-C1 and transfected into epithelial cells COS-7. Our experimental
results suggest that the cell death of the NSI-transfected cells is associated with the
mitochondria related apoptosis [13-14]. Additionally, the NS1 gene mutated at amino acid
position of 334 was aso constructed into pEGFP-C1 and transfected into COS-7 and no
apoptosis was observed. This result indicated that the NS1K334E mutant lost its ability to
induce apoptosis. Apoptosisis aphysiological process of cell death required to ensure that the
rate of cell division is balanced by the rate of cell death in multicellular organisms. Many
characteristics of the mechanisms leading to apoptosis in cells in various activations states or
through different stimuli engaging several intracellular signaling cascades have been
described in the last years. Dysregulation of apoptosis is associated with the pathogenesis of a
wide array of diseases. cancer, neurodegeneration, autoimmunity, heart disease and others
[15]. However, the molecular mechanism of B19 NS1-mediated apoptosis and autoimmunity
has not been clarified. Present study addresses the issue whether cellular antigens recognized
by antinuclear autoantibodies are driven by apoptosis from B19 infection.

Materials and methods

Cdll culture and Transfection

COS-7 and Hela cells were originally obtained from American type culture collection (ATCC)
(Manassas, Va, USA) and were grown in Dulbecco’s modified Eagle medium (DMEM)
supplemented with 10% fetal bovine serum (FBS) (GIBCO-BRL, Carlsbad, California, USA)
at 37°C and 5% CO; incubator. A total of 1x10° cells were grown to 70% confluent in 100
mm? culture plates before transfection. The transfection reaction was performed by using
Lipofectamine plus reagents (Invitrogene, California, USA) with 2 ug of each plasmid,
pEGFP-C1, the pEGFP-NS1 or pEGFP-NS1K334E constructant according to the
manufacture’s instruction. The cells were then cultured in serum-free DMEM for 12 hr at 37
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C inab5% CO; incubator and subsequently in DMEM with 10% FBS. Expressions of EGFP
alone or EGFP-NSI/ENFP-NS1K 334E fusion proteins were examined by using fluorescence
microscopy, immunoblot analysis, and flow cytometric anaysis.

Fluorescence analysis

EGFP, EGFP-NS1 and EGFP-NS1K334E expression in transfected cells were observed with a
Zeiss Axioplan-2 epifluorescence microscope equipped with a fluorescence filter. Digital
images of the cells were recorded by using a spot camera system. The cells (~2 x 10°%) were
fixed in 75% acohol for 12-16 hr at 4°C, followed by RNase (1 mg/mL) treatment at 25C
for 30 min. Cells were stained with propidium iodide (PI, 10 ug/mL) for 30 min before cell
cycle analysis with aflow cytometer (FACScan, Becton Dickinson, Bedford, MA, USA).

Cdll extraction, SDS-PAGE and Western blot

Cells were rinsed twice with ice-cold phosphate-buffered saline (PBS) and harvested by
scraping in 1 ml of ice-cold PBS. Pellets were resuspended in 40 ul of PRO-PREP™ buffer
(INtRON Biotech) and incubated on ice for 30 min. The lysates were removed by
centrifugation at 15,000x g for 10 min to remove the insoluble component. Samples were
immediately aliquoted and stored frozen at -20 ‘C. Protein concentration of tissue extracts
was determined according to the method described by Bradford using bovine serum albumin
as standards. Five hundred pg of protein from the supernatants were separated by 12.5%
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). Samples were
applied to the gel and separated at 100-150 V for 1.5 hr. The gel was then electrophoretically
transferred to nitrocellulose, according to the method of Towbin et a [16]. The
nitrocel lulose-transferred proteins were cut into strips and soaked in 5% nonfat dry milk in
PBS, for 30 min a room temperature, to saturate irrelevant protein binding sites. Antiserum
diluted with 5% nonfat dry milk in PBS (1:100) were reacted with the nitrocellulose strips and
incubated for 1.5 hr at room temperature. The strips were washed twice with PBS-Tween for
lhr and adding secondary antibody consisting of akaline phosphatase conjugated goat
anti-human or mouse 1gG antibodies (Sigma) for 1hr at room temperature. The substrate of
nitroblue tetrazolium/5-bromo-4-chloro-3 indolyl phosphate (NBT/BCIP) was used to detect
antigen-antibody complexes. Anti-Sm, Anti-RNP, Anti-SS-A, Anti-SS-B, Jo-1,
Anti-centromere antibody (ACA) and Scl-70 antibody were purchased from MBL (Japan).
Anti-M PO was purchased from INOVA Diagnostics, Inc (San Diego, CA, USA). Anti-Ku was
purchased from BD Pharmingen (USA). Anti-actin was purchased from Santa Cruz
biotechnology, inc. (Santa Cruz, CA, USA).

Resultsand Conclusion

The plasmids pEGFP-NS1 and pEGFP-NS1K334E were constructed and transfected into
COS-7 and Hela cells. The transfected cell lines were analyzed for the mechanism of
apoptosis. We achieved 50-70% transfection efficiency. COS-7 and Hela cells expression
EGFP-NS1 or EGFP-NS1K334E fusion proteins revealed specific cytoplasmic staining by
immunofluorescence, while the cells expresson EGFP only revealed both nuclear and
cytoplasmic staining by immunofluorescence. In our results, we found that the mutant cells
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showed decreased death in repeated experiments. The average percentages of COS-7 cells
apoptosis were 18%, 6%, and 4% for cells transfected with the wild-type NS1, NS1 K334E,
and the control vector, respectively. The average percentages of Hela cells apoptosis were
15%, 3%, and 2% for cells transfected with the wild-type NS1, NS1 K334E, and the control
vector, respectively.

To clarify the association between NS1-transfected cells and various autoantibodies, we firstly
examined the binding activities of B19-NS1 transfected cell proteins with various
autoantibodies against Jo-1, SSA, SSB, Ku, ACA, MPO, Scl-70, RNP, and Sm that were
obtained from commercial kits. Assay cell extracts 24 (A), 48 (B), 72h (C) after the start of
transfection. Auotoantibody against Jo-1, SSA, Ku, RNP, and Sm were cross-reacted with
B19-NSl1 transfected cells (COS-7) (Fig 1A, B, C), but not other autoantibodies against ACA,
MPO, SSB or Scl-70. Auotoantibody against Jo-1, SSA, SSB, Ku, RNP, and Sm were
crossreacted with B19-NS1 transfected cells (Hela) (Fig 2A, B, C), but not other
autoantibodies against ACA, MPO or Scl-70. Increased expressions of autoantigen were
found in Hela transfected cells. In additionally, there were no significantly increased
expressions of autoantigen after transient transfection (Fig 1A, B, C; Fig 2A, B, C), and
between mock, EGFP-, EGFP-NS1-, and EGFP-NS1K334E transfected cells were found by
immunoblotting assay. These findings may provide information for further study in B19
infection and characterization of B19 NS1 protein in autoimmunity and non-erythroid linkage
cells, and these will be used as reference to further study in B19 infection and pathogenesis.
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Fig 1. Immunoblots of mock, EGFP wector, EGFD-NE1 and EGFP-NS1K334E
transfested cell of COS-7 proteins by various antibodies, Cell exiracts were probed
with specific autoantibodics that were purchased from the MBL (Japan). Lane 1
indicates the pre-stained marker. Lanes 2, 3,4, 5, 6, 7, 8, and 0 represent the
results of immnunoblotting probed with hurnan anti-Jo- 1, anti-S5B, anti-S54, anti-
Ku, anti-centromere antihodies, anti-myeloperoxidase antibodies, anti-Scl-70, anti-
RNP antibodies, and anti-Sm antibodies, respectively. Lane 10 represents the
result of immunoblolting probed with actin. Assay cell exiracts 24 (4), 48 (B), 72h
() after the start of trans fection, Three independent cxperiments were performed
and similar results were obsered
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Fig 2. Immuncblots of mocle EGFF vector, EGFP-IMS1 and EGFP-NS1K334E
transfected cell of Hela proteing by warious antibodies. Cell extracts were probed
with specific autoantibodies that were purchased from the MBL.(.Tapan). Lane 1
indicates the pre-stained marker. Lanes 2, 3,4, 5, 6,7, 8, and 0 represent the
results of immunoblotting probed with human anti-To-1, anti-SSB, anti-SSA, anti-
Ku, anti-centromere antibodies, anu-myeiupernmdase anhhnliies,' anh-Sci-?[I, anti-
RINF antibodies, and anti-Sm antibodies, respectively. Lane 10 represents the
result of immunoblotting probed with actin. Assay cell extracts 24 (A), 45(B), 72h
(C) after the start of transfection. Three independent experiments were performed
and similar results were observed.
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VP1 unique region protein associated with the production of anti-cardiolipin antibody and
anti-beta2 glycoprotein | antibody in patients with acute parvovirus B19 infection

Bor-Show Tzang*, Gregory J Tsay*?, Tsai-Ching Hsu?

Institutes of *Biochemistry and Biotechnology and 2lmmunology, Chung Shan Medical University,
and >Department of Internal Medicine, Chung Shan Medical University Hospital, Taichung,
Taiwan.

Abstract

Objectives To elucidate the association between diagnostic patterns of human parvovirus B19 (B19)
and the reactivity of the anti-B19-VP1 unique region (VP1lu), cardiolipin (CL) and
beta2-glycoprotein I (32GPI).

Methods Sera from 102 clinically suspected cases of B19 infection were analyzed and classified
into seven groups based on the presence of B19 DNA, anti-B19 IgM and 1gG by nested PCR and
ELISA. Humoral responses of anti-B19-VP1u and anti-B19-VP1uD175A IgM/IgG antibodies, the
anti-cardiolipin antibody (aCL) and the anti-B2GPI antibody were assessed by Western blot analysis
and ELISA. Absorption experiments were also performed to determine the binding specificity of
immunoglobulins to B19-VP1u, CL and f2GPL.

Results No difference in recognition of B19-VPlu and B19-VP1uD175A proteins by
anti-B19-VP1u 1gG and IgM antibodies was observed in serum from patients with the B19
diagnostic patterns DNA*/IgM/1gG", DNA/IgM*/IgG", DNA"/IgM*/IgG" or DNA/IgM/IgG".
None of these sera exhibited detectable antibodies against dSDNA and CCP. However, sera from
patients with the diagnostic pattern DNA*/IgM*/IgG" had a significantly high frequency (57%) for
recognition of CL and B2GPI. Furthermore, adsorption experiments were performed by adding
purified B19-VP1u, which partially suppressed the reactivity of anti-B19VP1u to CL and p2GPI.

Conclusions Our experimental results indicate that anti-B19-VP1u antibodies in serum from
patients with the B19 diagnostic patterns DNA*/IgM*/1gG" have a significantly high frequency in
recognition of CL and B2GPI. Acute phase of B19 infection could be an important stage in
autoantibody production in B19-infected subjects and may provide a clue for clarifying the
association of role of B19-VP1u in inducing autoimmune diseases.



