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We have identified, by I3 SImetrionine labeling, eight major induced proteins and a number of minor proteins in 
rind3rpest virus-infected bovine kidnty cells. The polypeptides ranged in molecular weight from 212 to 21.5 kDa. The 
majority of these polypeptides are virus specific, as demcnstrated by immunoprecipitation with rabbit hyper~mmune 
serum against rioderpest. Infected cells radiolabeled with glucosamine contained a 75-kDa polypeptide and a broaj
band migrating at 80 kDa, both identified as virus sps:cific by immunoprecipitation. Phosphorylated virus-specific
proteins of 65 kDa and a complex foolypeptides at 92.5 kDa were alsc, identified. Mono,,pecific and monoclonal 
antibodies against measles virus and canine aistemper virus hemagglutinin, fusion protein, nucleocapsid protein, and 
phosphoproteins confirmed the identity of the corresponding rinderpest virus-specific polypeptides. 

INTRODUCTION many of the viral proteins particularly the F protein 

The Morblliviruses form a genus within the Para- (Norrby et al., 1985; Sheshberadaran et al., 1986).There have, however, been few studies at the mo
myxoviridae family and consist of measles virus (MV), er leve oRver PPRV everaldiesato 
canine distemper virus (CDV), rinderpest virus (RPV), ha e f RPVa ribed theaj structurhave purified RPV and described the major structural
and peste-des-petits ruminants virus (PPRV). It has proteins (Underwood and Brown, 1974; Prakash eta.,
been shown that MV and CDV have six viral structural 1979; Sato et al.,1981). The latter two groups of in
proteins: L, phoshoprotein (P), hemagglutinin (H), nu- vestigators and recenty Diallo et al. (1987) also ana
cleocapsid (N), fusion (F), and matrix (M), and post- lyzed polypeptide synthesis in RPV- and PPRV-irfected 
translational modification of some of these polypep- cells and isenified five viral proteins, P, H, N, F,and M 
tides has been demonstratednd (Rima, 1983; Scheid and by polyacrylamride gel electrophoresis (PAGE) endChopin 197).InMV
DV heF (o) rotinis 
 in-
Choppin, 1977). In MV and CDV the F (F) protein s munoorecipitation. Sato et al. (1981) demonstrated 
cleaved to its biologically active form, F and F2. These that the H, but not tke F,p,otein was glycosylated. To 
two polypeptdes may heheld together in the virion by date the largest structural polypeptide found in purified 
a disulfide bridge as d-scrioed for other pararryxovir- MV ad CDV, the L protein, has not been oescribed in 
uses (Rim a, 1983). M V -afdC te lscThe genomic RNA of Morbilh/'iruses is single- RPV-infected cells. 

sTeranded, of NA olarinegate 
 drascie iing-aWe have undertaken a study to identify and morestranded, of negative polariy, and transcribed into a* completely characterize the viral proteins synthesized
least six rRNA species (Hall et a., 1978; Udemn and in RPV-infected cells. A! least eight viral-specific poly-
Cook, 1984; Yoshikawa et al.,1986). Recently the peptides ere identified in infecte cells by PAGE 
mRNAs fr most of the genes of MV and CDV have analysis and immunoprecipitation. Post-translational 
been cloned ad sequenced (Alkhatib and Briedis, modification of some of these proteins was shown 
1986; Barrett and Mahy, 1984; Barrett et al., 1985; when infected cells were labeled with NH]-
Bellini et a., i985, 1986; Billeter eta!., 1984; Gorecki qlucosamine or [32 Plorthopiosphoric acid. The denand Rozenblatt, 1980; Gerald et a!., 1986; Richardson glcsmn-r[~~rhphshrcai.-h
eta!., 1985, 1986; Rozeni,att eal., 1982, 1985; Rus-

dn 
tity of some of these proteins was further confirmed bysel etal., 1985; Wong and Hirano1982,6). immunoprecipitation with monoclonal and monospeoln al., antibodieng anst andcificmany MV86). polyclonal antisera against MV and CDV polypepMonoc!onal antibodies against many MV and CDV tds 

polypeotides have been Lse tc 4ntigenically compare 
MV, CDV, and F \V(Norrby et al., 1985; Sheshbera- MATERIALS AND METHODS 
daran et al., 1986). These studies demonstrated that 
there was consilerable epitopic relatedness among Virus 

Virulent RPV strain Kabete "0' was obtained from 
To whom renuests ibr reprints should be addressed. Dr. J.House of the Plum Island Animal Disease Center, 
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262 GRUBMAN ET AL. 

and grown in monolayers of primary bovine kidney (BK) Immunoprecipitation 
cells in Joklik's modified Eagle's media supplemented Approximately equivalent amounts of radioactivitywithximtelieq0vaentamcalfof serum.vit 
with '10% calf serum. 

Preparation of radiolabeled lysates from 
virus-infected cells 

Monolayers of primary BK cells, in 60-mm dishes, 
were infected with RPV at a multiplicity of infection of 
0.001--o.05 TCID 50 per cell and then radiolabeled at 
varying times with different isotopes. Infected cell 
monolayers were washed twice with methionine-free 
medium, incubated in this medium for 30-60 min, andthen labeled with 50 ,uCi [3 S]m&. "hionine (New En-

iw[(ner and Laskey, 1974) or directly dried and exposed togland Nuclear Corp., Boston, MA; > 1000 Ci/mmol) in 
0.5 ml methionine-free medium for 90 -120 min. For 
labeling with [3H]glucosamine (New Enqland Nuclt,,ir 
Corp.; 32.5 Ci/mmol), infected cells were washed sR 
described above but in media containing 1/10th the 
normal concentration of glucose. After incubation in 
this medium, cells were labeled for 1 hr in 0.5 ml media
containing 100 yCi [3H]glucosamine. To radiolabelrontainsig 120 inf[ctedcgllsamine Tosdradi 
proteins with 32 p, infected cells were washed and in-

cubated in phosphate-free redia and radiolabeled in

tnese media with 15C ,Ci [3:'P]ortho. .2sphoric acidith15Cp~i[ -'~orhoi_ )phoicthes meia cid 
(ICN Biomedicals, Inc., Costa Mesa, CA) for 2 hr. In-fected cells were washed twice with phosphate-but-


f d c wiT 
fered saline, and lysed in 0. 15 M NaC, 0.0 1lar 
HCI, pH 7.5, 0.0015 M MgCI 2 , 1%/ Nonidet-P40, and 
1% sodium deoxycholate. Nuclei were removed by 
centrifugation at 1500 rpm for 3 nin and the cyto-
plasm(Rima, 

The effect of tunicamycin on proteins synthesized in 
virums-infected cells was examined by incubating in-
fected cells for 4 hr with 1 g/ml of tunicamycin prior to 
radiolabeling. Cells were then washed and incubatedin media minus methionine containing tunicamycin 
and radiolabelej for 1 hr with 120 pCi [3 S]methionine 
in the presence of 1 pg/mi of tunicamycin. A 1 mg/mI 

stock soluion of tunicamycin was prepared in di 
methyl sulfoxide. 

Antisera 

The RPV antisera used ir this study were provided 
by Dr. J. Houce. Hype immune rabbit antiserum was 
prepared from rabbits infected vwith the Nakamura III 
lapinized strain of RPV. Convalescent serum was pre-
pared by vaccination of cattle with the attenuated Ka-
bete "0" Plcwright strain of RPV MV monospecific 
and monoclonal antibodies against the H, M, and N 
polypeptides and a CDV monoclonal antibody against 
the P protein were provided by Dr. E. Norrby (Shesh-
beradaran et al., 1986; Varsanyi et al., 1984). Dr. W. 
Bellini provided MV F monoclonal antibodies (Richard-
son et al., 1986). 

from cytoplasmic extracts of infected or uninfected 
cells were reacted with antiserum as previously de
scribed (Grubman et al., 1984). 

Polyacrylamide gel electrophoresis (PAGE) 
PAGE was performed on 10% or 12.5% slab gels in 

the Tris- glycine buffer system (Grubman et al., 1984; 
Laemmli, 1970). After electrophoresis the gels were 
fluorographed with sodium salicylate (Chamberlain, 

°1979), dried, and exposed to X-ray film at -70 (Bon

X-ray film with an intensifying screen for analysis of
3 P-labeled polypeptides. 

RESULTS 
Identification of viral-specific proteins Oynthesized 
in infected cells 

Viral protein synthesis was examinee in BK cells in
fected at a low multiplicity with RPV by labeling with 
[3 S]methionine at 1 2, 3, and 4 days after infection 
and examining lysates by PAGE. As seen in Fig. 1A 
an a ng2 satesmby P G A s ee in esg nt(lanes 1 and 2) a number of new proteins were present 

as early as Day 1 after infection even though no cellu
morphological changes were detected. --he majoradditional protein has a MW of approximateiy 65 kDa 

,and presumably is the viral N protein which is the 
major protein found in morbilivrus-infected cells 

1983). Proteins of 38.5 kDa (M protein) and 
(Rira19)ts of 385 andkDa (M protein) 

amounts of a 212 kDa (L protein), 92.5 kDa (P 
pr o in d ( o aF p 
were sonddBy the second day after infection, virus-induced 
syncytia are visible in 10--20% of the cell sheet. Ap
proximately eight viral induced polypeptides are synthesized (lane 3) including a complex of three polypeptides of about 92.5 kDa and a band of 80 kDa (between
the P and H proteins) appearing by 2 days after infec

tion, but decreasing in intensity and becoming diffuse 
by 4 days. At 3 and 4 days after infection, when virus
induced morphological alterations are visible in greater 
than 50% of the cell sheet, viral-induced proteins are 
the major polypeptides synthesized (lanes 4 and 5). In 
this experiment there was a marked inhibition of host 
cell protein synthesis (compare Fig. 1, lanes 1 and 5). 
However, it should be mentioned that this level of inhi
bition did not always occur (data not shown). A poly
peptide of approximately 21.5 kDa (C protein) was also 
found in infected cells when lysates were analyzed on 
a 12.5% gel (Fig. 1B). 

To demonstrate that the newly synthesized proteins 
were viral specific, lysates were immunoprecipitated 

http:0.001--o.05


263 POLYPEPTIDES IN RINDERPEST-INFECTED CELLS 

with either normal rabbit serum or hyperimmune rabbit 
serum agqinst RPV. As shown in Figs. 2 and 3 (lane 2)
proteins of 212 kDa (L), a complex of two minor and 
one major polypeptide of approximately 92.5 kDa (P), a 
broad band at 80 kDa (between P and H), 77 kDa (H),
65 kDa (N), 38.5 kDa tM), and 21.5 kDa (C), synthe
sized frcrn 1 to 4 days after infection, were immuno
precipitated with polyclonal antiserum, but not with 
normal serum. Viral-induced polypeptides of 62 kDa 
(FK and 49.5 kDa (F,) are inefficiently imrnurioprecipi-
tated with either this antiserum (Fig. 2)or convalescent 
antiserum from cattle (data not shown). 

Previous studies have shown that there is consider
able homology between MV, CDV, and RPV polypep
tides (Sheshbradaran et al., 1986). To help identify 
the viral-induced polypeptides, monospecific and 
monoclonal antibodies against MV and CDV proteins 
were used to irnmunoprecipitate RPV-infected cell ly
sates. Monospecific polyclonal antisera againct MV H 
polypeptide precipitated both the diffuse 80-kDa (note 
arrowhead) and the 77-kDa polypeptides (Fig. 3, lane 

A 
1 2 3 4 5 B 

1 2 

1 !,I 

, 
200- * -L 

116-
i .. 

925- -P
-H 

_ 	 Fo-N 

H-	 FOF 

N-4 
FO--F 

W 	 . 4-phosphoproteit
F- -M 

31-
M-, 

21.5- -c 
, . , 

FIG. 1. Methionine labeling of RPV-infected BK cells. (A) Rinder-
pest-infected BK cells were labeled with [3 

Slmethicnine for 1.5 hr in 
methionine-free media at 1, 2, 3, and 4 days after infection. Lysates 
were prepared and analyzed by PAGE on 10% .':ab gels. Mock-in. 
fected BK cells were similarly labeled and prepared for PAGE analy-
sis. Lane 1, labeled BK cell lysate; lanes 2-5, RPV-infected cell 
lysates at 1, 2, 3, and 4 days after infection. (B)Analysis of RPV-in-
fected cell lysates on a 12.59%slab gel. Lane 1, mock BK cell lysate;
lane 2, RPV-infected cell lysate at 3 days after infection. The num-
bers on the left refer to molecular weight markers in kilodaltons. 

1 2 3 4 5 6 7 8 9 10 11 12 

200

116

925- -ad& -P 

A*Hop, -H 

6

- 0 

-F1 

45- -M 

31-

FIG. 2. Immunoprecipitation of methionine-labeled RPV-infected 
cell lysates. [3 S5methionine-labeled BK lysates prepared 1, 2, 3, and 
4 days after RPV infection were imnunoprecipitated with either a 
1:40 dilution of rabbit or a 1:40normal serum dilution of rabblt 

hyperimmune at isera against RPV and analyzed on 10% slap gels. 
Lanes 1 5 and 8 12, mock 5K lysate and lysates 1, 2, 3, and 4 days

fter infectioi, were im r.Jnoprecipitated with either iiormal or RPV 
specific serum, respectively. Lane 6, mock BK lysate prior to immunopruu;ipitation; lane 7, RPV lysale at 4 days after infection prior to
rnmunoprecipitatron. The numbers on tothe left refer molecularweight markers in kilodaltons. 

3) while a CDV monoclonal antibody against the 
precipitated the 92.5-kDa polypeptide

(Fig. 3, lane 7). Tie CD\/ monoclonal antibody also 
immunoprecipitated a number of other RPV-specific 
polypeptides (see Discussion). In a subsequent sec
lion we will present additional information supporting 
the immunological evidence that the 77- and 92.5-kDa 
polypeptides are the RPV hemagglutinin and phos
phoprotein, respectivel' . Monoclonal antibodies 
against MV F protein very weakly immunoprecipitated
both the Fo and F, proteins (Fig. 3, lanes 8 and 9).
Monoclonal antibodies against MV N immunoprecipi
tated the RPV N polypeptide (lanes 4 and 5), while an 
MV M monoclonal antibody did not immunoprecipitate 
an 

y RPV proteins above background (lane 6), in con
trast to previous reports (Sheshberadaran et al., 1986). 

Glycosylated viral-induced polypeptides 

Infected celis were labeled with [' H]glucosamine at 
1, 2, 3, and 4 days postinfection. The major glycosyl. 
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1 2 3 4 5 6 7 8 9 
' 

L-: . -200 

-116 
p-
> 

H- i - . 

-92.5 

-66 

O-

,,, 

-45 


M- ,W ,,,. 


-31 


C..-21.5 

FIG. 3. Immunoprecipitation of ';Slmethionne-labeled RPV in-
fected cell ;ysates with MV and CDV antibodies. Lysates were 17i, 
munoprecipitated with various antisera and analyzed on 12.5% slab 
gels. Lane 1, 1:40 dilution of noririal ralbbt serUn, lane 2, 1 40 
dilution of rabbit hyperirnimune serum against RPV ,lan, i,, 4 dilu
tion of roonospecific antisera against MV H. lanes 4 5, 1,4Jliutlor 
of monoclonal antbodies against MV N (AI B2 and R2 84) lane 6, 
1:4 dlution of a MV monoclona! antt ody against M (I9AG 10), lane 
7, 14 dilution of a CDV monoclonal antibody against P (3803). 
Lanes 8 9, 1.4 dilution of rnonoclorial antibodies against MV F 
(84lM7 and 811E3). Lanes 8 9 were exposed to X ray film five times 
longer than lanes 1 7. The arrowi ead in the left orargin i lent ies 

the difluse 80-kDa polypeptide. The numbers on the ighlrefer to 
molecular weight makers in kilodallons. 

ated polypeptide, synthesized by 2 days, comigrated 
with a methionine-labeled polypeptide of 77 kDa (H) 
(Fig. 4, lanes 2 and 5). The second major glycosylated 
polypeptide, a broad band of approximately 80 kDa 
(note arrowhead), comigrates with a mror methio
nine-labeled polypeptide (lanes 2 and 6). Two minor 
glycoproteins of approximately 64 and 62 kDa aia syn-
thesized 3 days after infection. The 62-kDa glycopro-
tein appears to comigrate with the presumed fusion 
protein (F0). 

The effect of tunicamycin, a drug which .,nhibits 
asparagine-linked glycosylation, on viral protein syn-
thesis was examined. After 3 days of infection cells 
were treated with tunicamycin and subsequently la-
beled with ["S]methionine. As shown in Fio. 4 (lanes 2 
and 3) the production of the 77-kDa olycosylated poly-
peptide (H) and a 49.5-kDa non-glucosamine-labeled 
polypeptide, comigrating with F , were inhibited by 

ET AL. 

tunicamycin treatmont. Two additional methionine-la
beled polypeptid-.- ot about 80 and 55 kDa appear 

only after treatment (see arrowheads in left margin and 

lanes 2 and 3). 
To determine ;f the glycosylated polypeptides an. 

the two additional polypeptides found only in tunica
mycin-treated cells are viral specific, lysates were im
munoprecipitated with hyperimmune serum against 

RPV. The results shown in Fig. 5 demonstrate that in 
glucosamine-labeled cells only the broad band at 80 
kDa and the major 77-kDa glycoprotein (H)ae precipi
tated with this serum (lane 8), but not with normal 
serum (data not shown). In drug-treated cells the two 
additional methionine-labeled polypeptides as well as 
L, P, N, and M are precipitated specifically with hyper
immune serum (lane 3 and 7). However, M is ineffi
ciently precipitated in drug-treated as compared to 

1 2 3 4 5 6 7 8
 

L- -200 

3 

-116 
P" -92.5 
H-

N- -66 

Fo-

F1

.31
 
-31 

FIG. 4. Analysis of glucosamine-labeled RlV-infected BK cells. 
RPV infected BK cells were radiolabeled with ["Higlucosamine at 1, 

2,3,and 4 days after Infection. Lysates were prepared and analyzed 
by PAGE on 10% slab gels. Infected BK cells were also pretreated 
with tunicarnycin for 4 hr at 3 days after Infection arid radiolabeled
with l"Slrnethionine for t fir inthe presence of tnnicamycin and a 

lysate was prepared. Lane t, ["S]methronine labeled mock BK ly
sate lane 2, [l"SIrT)ehioninre-labeled RPV infected lysate; lane 3, 

I'Slrnethionine labeled, lunicamycin-treated RIV infected lysate; 
lnes 4 -8, RPV-infected cell lysates labeled with 13H]glucosarnine at 
1, 2, 3, arid 4 days after infection and contrci BK cell lysate similarly
labeled, respectively. 1he arrowheads in the left margin identify the 

new polypeptides found indrug-treated cells. The numbers on the 
right refer to molecular weight markers in kilodaltons. 
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12 34 5 6 7 3 123456 78 
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FiG. 5. Immunoprecipitation of glUcosamne labeled cell lysates.

Mock BK 
or RPV Infected BK cell lysates were mm unoprecipa ted FIG. 6. Iirinprecipill of "P labeled RPV infecteo cell lywith h,penmrnune rabbit antisera against RPV and analyzed by sates Mock 1K or RPV infechod coi lysates were iMMunoprecipi-PAGE on 10% slan gels. Lane 1.RPV infected cell lysate labeled rated with a I .1 lilition of lhb hypteriInMunO antisera against,vith H1flglucosarine at 3 days after nfection; lane 2. RPV iifected I,PV arl I ) ihaar o 1 gels lane 1, immunoprecipitation ofcell lysate labeled %ith [ S]rnernonine at 3 days after Infectir aid I P lafirt-d nick 13Kcell v i; lanes 2 5, IrnMIinoprecipitation ofrrrieneprecv-,i ; 'Altl a 1t0 diLutor of rabbrt hyprrm aranlfnrif ) FIV tk,. lyilats la&eirld w lh P at 1.2, 3, and 4 days aftertisera against RPV, ane 3, RPV Infected, tonicari.ii treated c:, f t Ilneic(irion, weswie ly 6, imirlrnreprrcipliii)rr of RPV Infectedlysate labeled ,.ith["SIrrethionine at 3 days Infectionafter aid 

-	 Itll gte Itlil with " Slirrtrtl iie. lane 7, RPV Infected cellrrnrrL eprecpitat 1 as descrinbed fr ane vIbLl 

cell lysate label-d ,...n ['H-glucosarnrie at 3 days after Infection and 


2, lane 4. PPV Infected ysate with [ 'SlInethImnine, lane 8, mock BK cell lysate a
w hrlSI,liltd (ntir i?Ih iumriorerron the left refer to roolecu-Irnmunopreciptared as described for lane 2; lane 5. mock [3K cell larweitlht rimrkers iInkilodaltoris
 

lysate labeled wh I'Hlglucosamine and immunopreipiated as de
scribed forlane 2, lanes 6 8. 
 A longer exposure of lanes 2 4 lhe 
arrowheads In the left margin refer to the new polypeplides found iU

dreg -reatea cells. ihe numbers 
or the right refer to Moilecular DISCUSSION
weight markers n kilodaltons In this report we have examined the proteins synthe

sized in RPV-infected BK cells by a variety of proce
dures and have identified at least eight viral-specific

non-drUg-treated lysates (Fig. 5, lanes 2 and 3,also 6 polypeptide. (Table 1). Previous studies with RPV
 
and 7).
 

TABLE 1
Phosphorylated viral-induced polypeptides Moi 1r 	 , i WI61Si; i)VIR.,I INDUCi ci Prror INS 

INRINIXPIi',I INi C T 1 CflIt t) L S
 
Infected BK cells were radiolabeled with :':)P
for 2 hr 

at 1, 2, 3, and 4 days postlinfectlon. By ?days postin- Polypepthde MoleculaIr weight Post-translational modification
fection a number of newly lIbeled proteins are appar- L 212,000

ent and the pattern of phosphorylated polypeptides P 92,500 Phosphorylatedremained the satne throughout the period of labeling H 77,000 Glycosylated
(data not shown). Inmunoprecipitation of the lysates N 65,000 Phosphorylated
with hyperimmune serum precipitated only the com- F, 62,000 Glycosylated (?)
plex of bands at 92.5 kDa (P)and ihe minor band at 65 F,M 49,50038,500
kDa (N) (Fig. 6). No phosphorylated polypeptides c 21,500
reacted with normal serum (data not shown). 

http:tonicari.ii
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identified a number of proteins found in purified virus 
by PAGE analysis (Prakash o al., 1979; Underwood 
and Brown, Ia14). Sato et a/. (1981) and Diallo et al. 
(1987) uhied Imrmunoprecipitatirm to Identify four 
proteins ilpurified virus and five in RPV infeted cells,
i.e., P,i, N,F. and M, and also demonstrated that the 
H, nut not the F. , prot(un rs glycosylated. Our results 
confirmed the above data and in addition r,(, have 
idenlifie the RPV L and C proteins ard examined 
post-translational modification of the P,H, and F. poly 
peptides. 

As previously demoristrated for MV and CIDV (Riuna 
1983), we have identified a high -olecuh r weighl 
polypeptide of approximately 2 12 kDa (L)and a pho 
phoprote:n (P)i RPV-infocted cells. The P protoiai I 
RPV-infected cell lysates is approxi-ately 92.5 Da 
arid is clearly of higher apparent fiolecular weight thar 
its counterpart In MV- and CDV-rnfected cells which 
was initially uer itified as a 70- to 73 kDa phosph.pro-
teiri. the MV and CDV gene for this protein has re-
cently neocn cloned and sequenced and its prmary 
arruno acid seq(ience specifies a protein of molecular 
weight 53. F,.D, 1985)or 54.9 kDa (Bar(Bellini et al., 
rett t1taa.,985). The identily of the P polypeptide in 
RPV Infected cells was confilrmed by 'Plabeling arid 
nnrinnr-oprecipitation with a CD\/ monoclonal aiitihody. 
It is of .nter.'st t note that tl(, P protein consists of a 
cornple:,, of three to four ba -,is is shown by Iaheh ing 
wiI eithor I"S) moth onine or P.Tiis ob servat on 
may siniply r efioct various levels of phusphrylalion of 
the P protein. Similar results h\ e heon rot orted iii 
MV-infected cells (Graves et al.. 1978). 
We have also identified a v\rus -pt- ific pol,yieptide 

of 2 1.5 a o!whici is iriru ropre ptate wit Ihtile 
same CDV rmonoclonal antib(dy to tfne P timoteim, as 
well as th FPV hyperirnnul Bllini o a/.i, ,s iI II.. 
(1985) and Barrett oral.(1985)have dermnnstrated that 
the MV and CDV P gene his a seconid vorlappin 
open reading frame which crn code for 1186 niii 
acid protein teried the C protein. this proteln was 
ide.rtified i MV-infected cells withli syrihetic p(p 
tide antibodies (Bellini et al., 1YL35). I ie P rrorioclorial 
antibody used in this study was obtained from Dr. E. 
Norrby and it was reported that this intiliody precipi-
rated only the P arid not the C protein in CDV-, MV , 
and RPV-rnfected cell lysates (Sheshberadaran et al., 
1986). The observation that this antibody prec;pita:ites 
the L, N, and 2 1.5-kDa proteins in addition to the P 
protein in RPV-infected cells may simply reflect the 
presence of complexes in our lysates. These corn 
plexes may have been renoved by Sheshberadaran et 
a!. (1986) who used high-sneed centrifugatior to pre-

pare lysates. In contrast, Our protocol removed only 
nuclei. We suggest that the 21i5-kDa polypeptie is 
the RPV C protein This protein is not glycosylated 

II 

(data not shown) and therefore presumably is not F2 

which is reported to be glycosylated but ooorly labeled 
with rnthionine inMV and CDV cells (Fima, 1983). 

As reported for MV and CDV (Rime, 1983), the N 
protein is the major inethionine-labeled polypeptide in 
RPV-infected cells and appears to be phosphorylated, 
hut at a low level. ]he M protein is also a major RPV
specific proten. 

In RPV-infected cells, we have identified four major 
glycosylated polypewtides. -however, rnrily a diffuse 
Nhnd at 80 kDa arid the 77 kDa pok'peptide (H) are 

rnOprecipitated with RPV hypertimune serum. 
I ie /7 as wellas the 80 kD pulypept~de were con
firrned to he the H proteiri by irvinunoprecipilation with 
r inospecific polyclonol antisera aoainst MV H. The 
S0 kDa polypeptide inay be a more highly glycosylated 
form of the 77 Da protem, but this possibility has to 
he confirmed by fUrtlhr ;alysis. The appearance of 
the 77 kDa H polypeptide is completely Inhibited by 
tolnicamfiycn treatment amid iiistead a shar p band of 
higher molecLIlai weight (80 kDa) appears. this band 
is inefficiently munLoprecipitated with RPV serum. At 
present the relationship of the 80- and 77-kDa H pro
teins Is unclear. Similar results have been reported for 
the measles H protein after tunicamycin treatment 
(Stallcup and Fields, 198 1). 

We have identified the uncleaved fusion protein (F,) 
and the larger subuinit of this proteolytically cleaved 
polypeptide (F,). F,, but not F, , is labeled with glucos
arnie. Preliminary observation of a glycosylated poly
peptide of less than 20 kDa may indicate that we have 
also identified the smaller subunit, F, of the fusion 
protein (data riot shown). Neither F,nor F,is efficiently 
inmlinoprecipitated with hyperimmune or convales

cent RPV serum, but monoclonal antibodies against 
MV fusion protein weakly immunoprecipitated both 
polypeptides. Synthesis of F, is completely inhibited in 
linicarmycin-treated cells and a higher-molecular
wveiqhfit protein (55 kDa) appears. It Is conceivable that 
this polypeptide is nonglycosylated F,which may not 
he susceptible to cleavage into F, and F,,. 
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