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Abstract

In our recent studies, increased anti-cardiolipin and beta-2GPI antibodies were detected in sera from
patients with acute B19 infection (IgM+/IgG+/DNA+). Consistently, the induction of
anti-phospholipid and anti-cardiolipin antibodies, prolonged aPTT, and thrombocytopenia was
observed in BALB/c mice receiving anti-B19 VPlu IgG intravenously. Additionally, we also
demonstrated the sPLA2 activity of B19-VP1lu protein and the activation of endothelial cells by
B19-VP1u IgG as well as the results of human anti-phospholipid antibodies (anti-cardiolipin antibody
or anti-B2GPI antibody) as reported in patients with APS. In this study, we found that increased
migration, phagocytic index, and mRNA expressions of pro-inflammatory cytokines (IL-6, IL-1J3) and
MMP-9 were observed in RAW264.7 cells treated with B19-VP1u proteins that had sPLA2 activity.
Moreover, significant reduction of platelet count and prolonged thrombocytopenia time were detected
in anti-B19-VP1lu IgG group as compared to other groups, whereas significant increases of
anti-B19-VP1u, anti-phospholipid (APhL), and anti-dsDNA antibody binding activity were detected in
anti-B19-VP1u group. Additionally, significant increases of MMP9 activity and protein expression
were detected in B19-VP1u IgG group. Notably, phosphatidylinositol 3-phosphate kinase (PI3K) and
phosphorylated extracellular signal-regulated kinase (ERK) proteins were involved in the induction of
MMP9. These findings could provide clues in understanding the role of B19-VP1u and in B19

infection and B19-related diseases.

Key words: Human Parvovirus B19 (B19), VP1 unique region protein (VP1u), autoimmunity
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Introduction

Human parvovirus B19 (B19) is a human-pathogenic parvovirus consisting of a small non-enveloped
particle with a single-stranded linear 5.6-kb DNA genome [1, 2]. The icosahedral capsid consists of
two structural proteins, VP1 (83 kDa) and VP2 (58kDa), which are identical with the exception of 227
amino acids at the amino-terminal end of the VP1-protein, the so-called VP1-unique region (VP1u) [3].
Although VP2 proteins predominate in the capsid of B19, VP1 is critical in eliciting an appropriate
immune response in both human and animal [4-6]. Previous studies have shown that antiserum
produced by immunizing rabbits with a fusion protein containing the entire unique region sequence of
VP1 neutralized the binding activity of B19 [7]. Recently, a phospholipase A2 (PLA2) motif has been
linked to the B19-VPI1u [8-11] and mutation of B19-VP1u in the phospholipase domain causes a
complete loss in enzymatic activity and viral infectivity (ex: D175A) [10-12]. However, the precise
function of secreted phospholipases A (sPLA2) from B19-VPIlu is still obscure. Therefore, we
evaluated the enzymatic activity of recombinant B19-VP1u with PLA2 motif proteins and its effect on

macrophages.

The infection of B19 has been postulated to the generation of various autoantibodies including
anti-nuclear antibody (ANA), anticardiolipin antibody (aCL), and anti-phospholipid antibody (APhL)
[13-17], as well as the anti-phospholipid syndrome (APS) [14]. Notably, a significant similarity
existed in the specificity of APhL between patients with B19 infection or systemic lupus
erythematosus (SLE) was reported [15-16]. Recent studies have suggested that B19 may exacerbate or
even induce SLE [13-14]. In our current study, we evaluated the enzymatic activity of recombinant
B19-VP1u with PLA2 motif proteins and its effect on macrophages. Moreover, we treated NZB/W F1
mice with passive transfer of rabbit anti-B19-VP1u antibody to investigate the effect of elicited

anti-B19-VP1u antibody on diseases activity in SLE.

Materials and Methods

SPLA2 activity

B19-VPI1u and B19-VP1uD175A proteins were assayed for sPLA2 activity by use of a colorimetric
assay (SPLA2 Activity Kit; Cayman Chemical), in accordance with the manufacturer’s instruction.
Results are expressed as micromoles per minute per milliliter. Additionally, the incubation of
B19-VP1u or B19-VP1uD175A proteins with rabbit anti-B19-VP1u, anti-B19-NS1 or normal rabbit
IgG [18-20] was also assayed for sSPLA2 activity.

Cell culture

Mouse macrophages RAW 264.7 cells (RAW 264.7) were originally obtained from American type
culture collection (ATCC) (Manassas, Va, USA) and were cultured in Dulbecco’s modified Eagle
medium (DMEM) supplemented with 10% (v/v) fetal bovine serum at 37°C and 5% CO2 incubator.
RAW 264.7 cells were incubated with 400ng of B19-VP1u recombinant protein for 24 h at 37°C, 5%
CO2. The cell lysate were then obtained and stored at - 80°C for further use.



Migration assay

To determine the effect of VP1u or VP1uD175A on cell motility, cells were seeded into a Boyden
chamber (Neuro Probe, Cabin John, MD) on membrane filters, and migration of cells stimulated or
un-stimulated with VP1u, VP1uD175A was measured as described. The sPLA2 from bee venom
(bvPLA2; Sigma-Aldrich) was used as a positive control. A modified Boyden chamber assay using
cell culture inserts with a 8-mm pore size polycarbonate filter in a 48-well format was used to perform
an in vitro migration assay. Cells were seeded on the upper part of the chamber at a density of 2x10°
cells/well in 50 uL of serum free medium and then incubated for 16 h at 37°C. The bottom chamber
contained standard medium with 10% FBS. The cells that had invaded to the lower surface of the
membrane were fixed with methanol, washed with dd-H20O, and then stained with Giemsa (Sigma).

Ten random fields were counted for each experiment under a light microscope.

Assessment of phagocytosis

For phagocytosis of Latex beads, 2x10° of RAW264.7 cells were cultured in each well of a 16-well
Lab-Tek®II Chamber Slide™ (Nunc, Denmark) overnight and then stimulated with 400ng of VP1u or
VP1uD175A recombinant proteins for 16 h before incubation with FITC-labelled Latex beads (Sigma,
Saint Louis Mo, USA). 100X FITC-labelled Latex beads were suspended in phosphate buffered saline
(PBS) and opsonized by incubation with RAW264.7 cells for 4 h at 37°C. One hundred macrophages
in five random fields were counted by observation under a light microscope, ZEISS AXioskop2 at a
magnification of 200X. The phagocytic index was expressed as the number of phagocytosed particles

divided by the total number of macrophages and expressed as a percentage.

Messenger RNA isolation and RT-PCR

All studies were carried out in a designated PCR-clean area. After treatments at 0-24 h, washed in
Dulbecco's phosphate buffered saline (DPBS) twice and treated with Trizol buffer for total RNA
extraction. The cDNAs encoding mouse IL-1[3, IL-6, TNFa, and GAPDH were amplified according to
our previous condition [21] and the specific RNA level of every sample was expressed as the product's
intensity. cDNA encoding glyceraldehyde- 3-phosphate dehydrogenase (GAPDH) was amplified and

quantified for each sample.

Gel zymography

RAW 264.7 cells were stimulated with VP1u/VP1uD175A recombinant proteins and the activities of
MMP-2 and MMP-9 in medium were measured by gelatin-zymography assays. Ten microliters of
ten-fold diluted serum or 20 pl supernatant were separated by an 8% sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) gels containing 0.1% gelatin. Gels were
washed for 30min in 2.5% Triton X-100 to remove the SDS and then soaked in the reaction buffer
containing 40mM Tris-HCI, pH8.0, 10mM CaCl2 and 0.02% NaN3 for 30 min. Gelatinolytic activity
was visualized by staining the gels with 0.5% Coomassie brillant blue R-250, de-stained with

methanol-acetic acid water, and relative MMP levels were quantitated by a gel documentation and
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analysis system (Alphalmager, 2000, Alpha Innotech Corporation).

Mice and induction of experimental APS by passive transfer

Twenty-four female NZB/W F1 mice at age of 8 weeks were purchased from National Taiwan
University, Laboratory Animal Center, Taiwan and housed under supervision of the Institutional
Animal Care and Use Committee at Chung Shan Medical University, Taichung, Taiwan. The mice at
age of 12 weeks were divided into four groups and were intravenously received rabbit anti-B19-VP1u
IgG (20ug), normal rabbit IgG (20ug), rabbit anti-B19-NS1 IgG (20ug), and PBS through the tail vein,
respectively. The mice were then sacrificed on day 30 by CO, asphyxiation and the heart blood
samples were collected. APS clinical parameters, including thrombocytomenia and prolonged
activated partial thromboplastin time [aPTT], were evaluated and the platelet counts were detected
using Systemex (KX-21, KOBE, Japan). The presence of lupus anticoagulants were evaluated by the
prolongation of aPTT in a mixing tests by adding 1 volume of plasma from whole blood mixed with
sodium citrate 0.123 mol/l in a 9:1 ratio to 1 volume of each cephalin and incubating for 2 minutes at
37°C. Another volume of 0.025M CaCl2 (Sigma, Saint Louis Mo, USA) was added, and the clotting
time was recorded in seconds using Coatron M1 (TECO GmbH, Neufahrn NB, Germany).

ELISA

Direct antigen-specific ELISA kits were used to detect APhL IgG (Louisville APL Diagnostics, Inc.
GA, USA) and anti-dsDNA IgG (INOVA Diagnostics, Inc. CA, USA) was performed as described in
our recent publication [18-19]. The color reaction was performed as described above. For detecting the
binding activity of anti-B19-VP1u antibody, recombinant B19-VP1u was coated in a 96 well plate and
ELISA was performed as described in our recent report [19]. The cutoff value for each ELISA

experiment was obtained (mean+3SD) and the absorbance above the value is regarded as positive.

Immunoblotting

Protein samples were separated in 12.5 or 10% of SDS-PAGE and electrophoretically transferred to
nitrocellulose membrane (Amersham Biosciences, Piscataway, NJ, USA). After blocking with 5%
non-fat dry milk in (PBS), antibodies against AKT-p, Erk1/2-p, p38-p, JINK-p and NF-xB (p65-p), and
actin (Upstates, Charlottesville, Virginia, USA) were diluted in PBS with 2.5% BSA and incubated for
1.5 hr with gentle agitation at room temperature. The membranes were then incubated with
horseradish peroxidase (HRP) conjugated secondary antibody. Pierce's Supersignal West Dura HRP
Detection Kit (Pierce Biotechnology Inc., Rockford, IL) was used to detect the antigen-antibody
complexes. The blots were scanned and quantified by densitometry (Appraise, Beckman-Coulter, Brea,
California, USA).

Statistical analyses
The paired t test and one-way ANOVA were used to analyze for statistical significance. A P value <0.05

was considered significant.



Results

Recombinant B19-VP1u proteins reveal sPLA2 activity and induces migration and phagocytosis
B19-VPI1u protein has the PLA2 activity (0.19£0.03 umol/min/mL), the recombinant B19-VPlu
protein and B19-VP1uD175A protein, a mutant form of B19-VP1u losing the PLA2 activity. Moreover,
a significant increase of migrated macrophages was observed in the experimental group that was
treated with B19-VP1u proteins as compared to the control group. In contrast, significantly decreased
numbers of migrated macrophages were observed in the experimental group that was treated with
B19-VP1uD175A or the B19-VPlu +U0126 as compared to the B19-VPlu group (Fig 1A).
Significant increases in the phagocytic index were detected in the B19-VP1u, B19-VP1uDI175A,
bvPLA2, and B19-VP1u+U0126 groups as compared to the control group (Figure 1B. However, a
significantly lower phagocytic index was detected in the B19-VP1uD175A and the B19-VP1u with
U10126 groups as compared to the B19-VP1u group, respectively

B19-VP1u induces IL-6, IL-13 mRNA expression and MMP9 activity

Significant increases in IL-6 and IL-1 mRNA expression were observed in RAW264.7 cells that were
stimulated with B19-VP1lu at 12 and 24 h. In contrast, no induction of IL-6 and IL-1f mRNA
expression was detected in cells that were stimulated with either B19-VP1uD175A or bvPLA2.
Quantified results of IL-6 and IL-1p levels are shown in the lower panel of Figure 2A. Significant
increases in MMP9 activity was observed at 8, 12 and 24 h in the experimental group treated with
B19-VPlu proteins as compared to the control group. However, significant decreases in MMP9
activity were observed in the experimental group that was treated with B19-VP1uD175A at 8, 12 and
24 h as compared to the B19-VP1u group. Quantified results are shown in the lower panel of Fig 2B.

B19-VPlu increases the phosphorylation of ERK 1/2 and JNK

Notably, the phosphorylation of ERK 1/2 and JNK proteins was significantly increased in RAW264.7
cells that were stimulated with B19-VP1u as compared to those stimulated with B19-VP1uD175A or
control (Figure 3A and 3B). Additionally, significant decreases of phosphorylated ERK 1/2 and JNK
proteins were observed in the presence of U0126, an ERK inhibitor, or SP600125, a JNK inhibitor
(Figure 3A and 3B). Quantified results are shown in the lower panels of Fig 3A and 3B.

Enhanced APS-like syndrome in NZB/W F1 by passive transfer of purified rabbit anti-B19-VPIu
antibody

Significant decreases of platelet counts and aPTT were observed in sera from NZB/W F1 mice that
were received purified rabbit anti-B19-VP1u IgG, compared to those mice that were received normal
rabbit IgG, rabbit anti-B19-NS1 IgG, or PBS, respectively. Additionally, ELISA experiments were
performed to elucidate the effect of anti-B19-VP1u IgG by analyzing the binding activities of APhL
antibodies in NZB/W F1 mice that were received purified rabbit anti-B19-VP1u IgG. Elevated titers of
anti-B19-VP1u and APhL and_anti-dsDNA antibodies were detected in serum from NZB/W F1 mice
that were received purified rabbit anti-B19-VP1u IgG as compared to those mice that were received
normal rabbit IgG, anti-B19-NS1 IgG, or PBS, respectively (Fig.4).
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Enhanced MMP-9 activity and expression in liver from NZB/W F1 by passive transfer of purified
rabbit anti-B19-VP1lu antibody

Significant increase of MMPY activity was observed in liver of NZB/W F1 mice that were received
rabbit anti-B19 VP1u IgG as compared to PBS, Control IgG, or B19-NS1 IgG group, respectively (Fig.
5A). However, no significant variation was detected in MMP-2 activity among all experimental groups
(Fig. 5A). The quantified results of MMP-9/MMP-2 ratio were shown in lower panel of Fig 5A.
Moreover, Western blots were performed to examine the expression of MMP9 and MMP2. Significant
increase of MMP-9/MMP-2 ratio was detected in B19-VP1u group as compared to PBS, Control IgG,
or B19-NS1 IgG group, respectively (Fig 5B). Quantified results were shown in the lower panel of Fig
5B.

Increased phosphorylation of ERK 1/2 and PI3K proteins in NZB/W F1 by passive transfer of purified
rabbit anti-B19-VP1lu antibody

Notably, the PI3K and phosphorylation of ERK 1/2 proteins were observed in liver from NZB/W F1
mice that were treated with rabbit anti-B19 VP1u IgG, as compared to PBS, Control IgG, or B19-NS1
IgG group, respectively (Fig 6). Quantified results were shown in lower panels of Fig. 6A and 6B.
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Conclusion

Taken together, parvovirus B19-VP1u and its sPLA2 enzymatic activity are critical for eliciting
macrophage responses associated with a variety of inflammatory processes. Our experimental results
demonstrate the effects of SPLA2 activity in B19-VP1u proteins by increasing migration, phagocytosis,
and inflammatory responses such as significant increases of MMP9 activity, IL-6 and IL-1§ mRNA
expression in macrophages [22]. Moreover, we also firstly demonstrated the aggravated APS-like
syndromes in NZB/W F1 mice that were received anti-B19-VP1u IgG. Additionally, it could provide
clues in understanding the roles of anti-B19-VP1lu IgG in SLE and suggest possible therapeutic
potential by inhibiting PI3K or ERK signaling pathway [23]. These studies may provide clues in
understanding the role of B19-VP1u in the host response to B19 infection and B19-related diseases.

References

1. Corcoran A, Doyle S: Advances in the biology, diagnosis and host-pathogen interactions of
parvovirus B19. J Med Microbiol 2004, 53: 459-475.

2. Young NS, Brown KE: Parvovirus B19. N Engl J Med 2004, 350: 586-597.

3. Rayment FB, Crosdale E, Morris DJ, Pattison JR, Talbot P, Clare JJ: The production of human
parvovirus capsid proteins in Escherichia coli and their potential as diagnostic antigens. J Gen Virol
1990, 71: 2665-2672.

4. Modrow S, Dorsch S: Antibody responses in parvovirus B19 infected patients. Pathol Biol (Paris)
2002; 50: 326-331.

5. Schwarz TF, Roggendorf M, Deinhardt F: Human parvovirus B19: ELISA and immunoblot assays.
J Virol Methods 1988, 20: 155-168.

6. Kurtzman GJ, Cohen BJ, Field AM, Oseas R, Blaese RM, Young NS: Immune response to B19
parvovirus and an antibody defect in persistent viral infection. J Clin Invest 1989, 84: 1114-1123.

7. Anderson S, Momoeda M, Kawase M, Kajigaya S, Young NS: Peptides derived from the unique
region of B19 parvovirus minor capsid protein elicit neutralizing antibodies in rabbits. Virology
1995; 206: 626-632.

8. Zadori Z, Szelei J, Lacoste MC, Li Y, Gariépy S, Raymond P, Allaire M, Nabi IR, Tijssen P: A viral

phospholipase A2 is required for parvovirus infectivity. Dev Cell 2001, 1: 291-302.

9. Dorsch S, Liebisch G, Kaufmann B, von Landenberg P, Hoffmann JH, Drobnik W, Modrow S: The
VP1 unique region of parvovirus B19 and its constituent phospholipase A2-like activity. J Virol
2002, 76: 2014-2018.

10. Canaan S, Zadori Z, Ghomashchi F, Bollinger J, Sadilek M, Moreau ME, Tijssen P, Gelb MH:
Interfacial enzymology of parvovirus phospholipases A2. J Biol Chem 2004, 279: 14502-14508.

11. Lu J, Zhi N, Wong S, Brown KF: Activation of Synoviocytes by the Secreted Phospholipase A2
Motif in the VP1-Unique Region of Parvovirus B19 Minor Capsid Protein. J Infect Dis 2006, 193:
582-590.

12. Filippone C, Zhi N, Wong S, Lu J, Kajigaya S, Gallinella G, Kakkola L, S6derlund-Venermo M,
Young NS, Brown KE: VPlu phospholipase activity is critical for infectivity of full-length
parvovirus B19 genomic clones. Virology 2008, 374: 444-452.

9



13. Lehmann HW, Modrow S: Parvovirus B19 infection and autoimmune disease. Autoimmun Rev
2003, 2: 218-223.

14. von Landenberg P, Modrow S: Human parvovirus B19 infection and antiphospholipid-syndrome:
the two sides of one medal? J Vet Med B Infect Dis Vet Public Health 2005, 52: 353-355.

15. von Landenberg P, Lehmann HW, Modrow S: Human parvovirus B19 infection and
antiphospholipid antibodies. Autoimmun Rev 2007; 6: 278-285.

16. Loizou S, Cazabon JK, Walport MJ, Tait D, So AK: Similarities of specificity and cofactor
dependence in serum antiphospholipid antibodies from patients with human parvovirus B19
infection and from those with systemic lupus erythematosus. Arthritis Rheum 1997, 40: 103-108.

17. von Landenberg P, Lehmann HW, Knoll A, Dorsch S, Modrow S: Antiphospholipid antibodies in
pediatric and adult patients with rheumatic disease are associated with parvovirus B19 infection.
Arthritis Rheum 2003, 48: 1939-1947.

18. Tzang BS, Tsay GJ, Lee YJ, Li C, Sun YS, Hsu TC: The association of VP1 unique region protein
in acute parvovirus B19 infection and antiphospholipid antibody production. Clin Chim Acta
2007, 378: 59-65.

19. Tzang BS, Lee YJ, Yang TP, Tsay GJ, Shi JY, Tsai CC, Hsu TC: Induction of antiphospholipid
antibodies and antiphospholipid syndrome-like autoimmunity in naive mice with antibody against
human Parvovirus B19 VP1 unique region protein. Clin Chim Acta 2007, 382: 31-36.

20. Tzang BS, Tsai CC, Chiu CC, Shi JY, Hsu TC: Up-regulation of adhesion molecule expression and
induction of TNF-alpha on vascular endothelial cells by antibody against human parvovirus B19
VP1 unique region protein. Clin Chim Acta 2008, 395: 77-83.

21. Hsu TC, Wu WJ, Chen MC, Tsay GJ: Human parvovirus B19 nonstructural protein (NS1) induces
apoptosis through mitochondria cell death pathway in monkey epithelial COS-7 cells. Scand J
Infect Dis 2004, 36: 570-577.

22. Tzang BS, Chiu CC, Tsai CC, Lee YJ, Lu 1J, Shi JU, Hsu TC*. Effects of human parvovirus B19
VP1 unique region protein on macrophage responses. J Biomed Sci 2009, 16: 13 (In press)

23. Tsai CC, Tzang BS, Chiang SY, Hsu GJ, Hsu TC*. Increased expression of Matrix
Metalloproteinase 9 in liver from NZB/W F1 mice received antibody against human parvovirus

B19 VP1 unique region protein. J Biomed Sci 2009, 16: 14 (In press)

+E D% gy

FLRFERZHA R 100% 543 4 el fa+ B9 Sk b2 %62 4 ] R
# B19 BHdy b R p WA R A S 4] o BEREAP LR 0 fRF X ]
Fid BIO i3 b= %452 b BIO-VPIu St bphss fop i s eng > M 4 > 27 0 4
90%« it S F ¥ # A 4 ) i+ BIO-VPIu b4 8l 53 BIOE A4 L2 LA b
2 AR AR PE - BT 8% © B J Biomed Sci (SC)feihie £ 7 F [22-23]

Gl

10



LA BRI s WS

P E e |97-2314-B-040-009

g ngp AL BLOSE B M2 B2 pu SEACL i BLO S
PR g b BB A W AR LA S B

MR R R PR R
RAR B 2 BAL P L FF A LR T

2008. 10. 26~2008. 10. 30

R R .
e & /%7 (Australia)tp #7(Perth)-# 2 & [ Esplande Hotel

v s 4o ¥ - B A X L& RY% &I ¢ (Natural Immunity 2008 >
Bk EA NK2008)

Effects of human parvovirus B19 VP1 unique region protein on
macrophage responses

W Ah AL

11th Meeting of the Society for Natural Immunity
i i il Esplanade Hotel
‘l—" . ! l B PERTH, WESTERN AUSTRALIA
= i 26-30 October 2008
L Rk

2008 & 10 * 25 p AT vy P D S AT T 10 0 26 P F

FEREN o P51 ERE RSB 2L B SETRLEN10

" 26 p T =3 ¢33 Esplande Hotel 723 3| TP~ 1H 4l € RF A2 S 2B 50t

Eoh e EREAREFEL R EP AHERRDLIALAFFTE TSR
LAALEEFPTEEAAMARELZ L A RELILAEETEEN {1

# o A H X R L wore (Natural Killer cells) © ¢ k%4210 * 27 p-10 2 30 p
AEABAIMBRR LR FrGE Y A1 ¢ 42 % 44 (1) Bice Perussia
Lecture (2) Development & education (I) (3) Infection (4) Recognition & activation
(5) Clinical application (6) Migration & Signaling (7) Regulation & Interactions (8)

Development & education (II) (9) Cancer (10) Recognition & activation(Il) (11)

cm\ﬂ-

Dendritic cells (12) Infection(Il)e & B L& § H 2 &2 ¢ A LIS EH 5 &2 & 1



LR G EAE BTG P B ERALEE A Rk ERR AR

HEHE R R et B A B AR S E T AR e kR Mg

B ek
B
P R RS Y BEET RS AR fr RS LA R R M B R

2 ERET A SR Rk < fF o £ 3§ Natural Immunity 4= European Journal
of Immunology % #v £ A& FREL S > ph s R KA TECEE - &l ~ &
P A TR o) BV E LR LASAERE - BLEET LA
PRI MREREAF AR AT AR ERIBLTT o PTG e
LR FERFLT oz ELI L EAT & N ﬁﬂ%‘r%ﬁ‘milﬁ%ﬁéﬁﬁ
polymorphism f= C57BL/6 - kiiﬁ%."l?#ﬁiivﬁai}g\; 23 & A Exd multiple
NKC-encoded NK cell receptors, i NKG2D, Ly49H and Ly49D - = Ly49H * #
ZBCD8 T cells » &5 2 dh o Flot & 4£ 314 receptor & £ X wve fFF it L e
oM RN ARE T ERE T E R L B Y VA AR
FOATER R e I oy A ge k¢ HNK mre 2 )% MACS B A 47 & A 31
NK fmfe % > 0 gt X g3RP FRAF AT AHRY 2 J* o Flpb gt B R 2
FECREARE B o A B A I FE AR AL e S L R E o R BeRT
oo F AR ﬁg,ohl-'— @E];fig—QJmA;fé’r ‘pta;g;@jgk,yaﬁ_ dqmg:r gf;lz

DR FERIE o AP LR PR BCHRH R AP Ak g oang

\\\Xr

By S E R R L S R AR SIS D ER AT B

PEEET S E IR



Effects of human parvovirus B19 VP1 unique region protein on macrophage responses

Tsai-Ching Hsu "* Chun-Chou Tsai !, Bor-Show Tzang 2

Institutes of 'Immunology and °Biochemistry and Biotechnology, Chung Shan Medical University,
Taichung40203, Taiwan.

Activity of secreted phospholipase A (sPLA2) has been implicated in a wide range of cellular
responses. However, little is known about the function of human parvovirus B19-VP1 unique region
(VPlu) with sPLA2 activity on macrophage. In the present study, we report that migration,
phagocytosis, IL-6, IL-1b mRNA, and MMP9 activity are significantly increased in RAW264.7 cells
by B19-VP1u protein with sPLA2 activity, but not by B19-VP1uD175A protein that is mutated and
lacks sPLA2 activity. Additionally, significant increases of phosphorylated ERK1/2 and JNK proteins
were detected in macrophages that were treated with B19-VP1u protein, but not when they were treated
with B19-VP1uD175A protein. Taken together, our experimental results suggest that B19-VP1u with
SPLA2 activity affects production of IL-6, IL-1 mRNA, and MMP9 activity, possibly through the
involvement of ERK1/2 and JNK signaling pathways. These findings could provide clues in
understanding the role of B19-VP1u and its sSPLA2 enzymatic activity in B19 infection and B19-related

diseases.



