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1965; Goswami and Russel, 1982, 1983; Julkunen, 1984; Ray and Compans,
1986). There is not enough information, however, about the relationships
with respect to each structural protein. Recently, Ito ef al. (1987b) using
the immunoprecipitation technique have shown that the NP of mumps
virus was most cross-reactive, especially with those of PIV2 and PIV4 and
that of SV5, and thus, possible common epitopes among the NPs of these
viruses were assumed. A panel of MoAbs against the NP of mumps virus
was reported in a previous study (Tsurudome et al., 1986) but these MoAbs
were not further characterized. In the present study, the MoAbs were ana-
lysed for their binding characteristics and examined for the cross-reactivity
with the NPs of other paramyxoviruses, revealing antigenic relatedness
among the NPs of mumps virus, PIV2, and PIV4.

Materials and Methods

Cells and viruses. Vero, LLCMK2 and primary mcnkey kidney cells were grown in Eagle'’s
minimum essential medium (EMEM) supplemented with 59, foetal calf serum. Vero cell-adapted
Enders strain (EY strain) of mumps virus, Toshiba strain of PIV2, 21004-WR strain of SV35
and Nagoya strain of Sendai virus were grown in Vero cells. Toshiba strain ¢f PIV1, Toshiba
strain of PIV3, Miyadera strain of NDV were grown in LLCMK?2 cells. Teshiba strain of PIV4
subtype A (PIV4A) and 62-M786 strain of PIV2 were grown in primary monkey kidney cells.
These stock viruses were frozen at — 80 °C until use. An egg-grown Enders strain (EA strain)
of mumps-virus was purified as described previously (Yamada et al., 1984).

Antibody. A male Balb/e mouse (Charles River Inc., Atsugi, Japan) was immunized with the
EA strain of mumps virus and hybridcma clones were obtained by fusing the immune spleen
cells and SP2/0OAgl4 myelcma cells and the specificity was determined as described previously
(Tsurudome et «l., 1986). The isotypes of the MoAbs were determined as deseribed by Sato
et al. (1985).

Competitive binding assay. Competitive binding assay in ELISA was carried out as deseribed
by Sato et al. (1935). The inhibition ratio ¢f competiters was caleulated as the percentage of
the absorbance value ¢f their maximal inhibiticn compared with the absorbance value given
by a peroxidase-eonjugated MoAb in the abserce of any ccmpetitor.

Polyacrylamide gel electrophoresis (PAGE) and Western blot assay. Samples were disrupted
with equal amount of PAGE sample buffer [125 mmol/l Tris- HCI p.H. 6.6; 49, Tris-dodecyl
sulphate (Tris-DS; Katayama Chemical, Osaka, Japan); 109, (v/v) 2-merecaptoethanol, 209,
(v/v) glycerol] at 4 °C for 4 hr (partially denaturing ccndition). V\ ]mn scdium dedeeyl sulphate
(SDS) was used as a substitute for Tris-DS, the disrupticn was performed by boiling for 5 min
(denaturing conditicn). The resulting samples were subjected to PAGE, in which Tris-buffered
systems (Laemmli, 1970) were used. The upper electrode buffer and the gels were added with
0.1% Tris-DS or SDS corresponding to the sample buffer. All precesses of PAGE were performed
at 4°C when Tris-DS was employed (partially denaturing ccnditicn), whereas at rocm tem-
perature (RT) in the case of SDS (denaturing ccndition). The electrcphoretic transfer ¢f poly-
peptides from the gels to nitrocellulcse membranes was performed at 4 °C as the method of
Towhin et «l. (1979). After blecking with ncrmal horse serum, the membranes were treated with
MoAbs (diluted 1 :10), biotinylated horse anti-mouse IgG (Vector Lahoratories, Cal., U.S.A.)
and avidin-biotin-peroxidase complex (Vector Laboratories). Then the membranes were
immersed in methanol/PBS (1 :4) containing 4-chloro-1-naphthol (0.39%,) and hydrogen
peroxide (0.0099,).

Radioimmunoprecipitation assay (]?]PA) RIPA was done as described by Ito et al. (1987)).
In brief, Vero cells were infected with viruses at a multiplicity of infection ¢f 0.1 to 10 TCID;
per cell, labelled with [358]methionine (40 pCi/ml) and cell extracts were prepared. The pre-
cipitates with MoAbs were subjected to SDS-PAGE as described above and the gels were
proeessed for fluorography as deseribed by Bonner and Laskey (1974).
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tates were analysed by SDS-PAGE.
Lanes HN-1 to HN.g. anti-HN MoAbs
308, 3.1, 85, 84, ®C, and 73; lanes F.1
and F-2 anti-F MoAbs 101 and 84; lanes
NP1 to NP-11, anti-NP MoAbs, 458,
88, 7, 398, 45, 87, 414, 11, 106, 23D
- and 48; ¢, polyelonal antiserum to the
corresponding virus.

In wvitro proteolysis by boiling with SDS-contuining sample buffer

As shown in Fig. 1 in [‘nmidll\ denaturing Western blot assay, MoAbs 55
and 41A recognized buth 66 kD and 60 kD, whereas MoAbs 23D and 45B
recognized only 66 k. This result was confirmed in denaturing Western
blot assay, in which the virions were disrupted by boiling in the presence
of SDS (lwg 2y, Intriguingly, additional ml\p(*])tldos (55 kD, 50 kD, and

3 kD) were detected by either of the four MoAbs under such denaturing
condition.

Binding of Modbs with other paramyproviruses

Ito et al. (19870) have u'pmtul that polyclonal antisera against mumps
virus also reacted with PIV2, PIV4, and SV5. The polypeptide involved in
the cross-reactivity was mainly NP, In this study, a panel of anti-NP
MoAbs together with anti-HN and anti-F MoAbs (Tsurudome ef al., 1986)
was examined for the cross-reactivity with the paramyxoviruses and one of
anti-NP MoAbs (MoAb 39B) clearly ])w(lplimml the NPs of PIV2 (62-M786
strain) and PIV4A (Toshiba «mmn) (Fig. 3-1 and Fig. 3-11, respectively)
and that of SV5 (data not shown). The NPs of other paramyxoviruses, that
is, PIVIE and PIV3, Sendai virus, NDV, and unexpectedly Toshiba strain
of PIV2, were not recognized by all the MoAbs tested (data not shown).
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