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SDL]LA~£Y:ParenSal Sendai virus nucleoca,~sid-like 
particles (NLP) were discovered in particulate fraction 
of Shrlish tuJ~or cells prepared 2 hours after infection. 
I~LI ~ polypeptide patterns essentially deoended on sodilmu 
deoxycho!ate (DOC) treatment of cell homosenate. ';/hem 
DOC treatment was omitted, two classes of parental poly- 
peptidcs were revealed by polyacrilamide gel elecBropho- 
resis: the largest virion protein and the major nucleo- 
capsid prot%in. DOC treatment influenced ~either yield 
of the KLi > in oar~ieu!ate fraction nor their buoyant den- 
sity. ]Vowevsr, the e!ectroohoretic pattern of the protein 
,:~as sisnificantly chansed: the largest protein s vas removed, 
and ~he mos~ cart of the major nucleocapsid protein was 
cleaved yielding two classes of proteins wiLh lo,~'~,er molecu- 
lar " " '~ ~ WOZ~N_ ~ S. 

IHTRODUCTiOIi: Nucleocapsid protein of paramyxovi- 

ruses (~imiam virus-5, ~Te~castle disease and 8endai viru- 

ses) w i t h  a ':~o_!ecular ~eight (]: ',?) of about 60,000 daltoms 

T ) o s s e s s e s  a n  - ~ q -  , . ~ .~ , - - , , - : : ,  ~ r -  ~ ~ . . . .  ~ . . . . . . . .  

condilions ~,.Le-!~zr~S komoseneous produc~s of ]TT about 40,000. 

This phenomenou has been described by P<ountcastie et el.(1) 

in the case ]v]:lei~ paramyxovirus infected cells were removed 

from the glass by trypsin (but not by ]DTA). Later we 

described the same phenomenon after incubation of Sendal 

virus nueleocapsids with 2hr!ish tumor cell ribosomes (2). 

In this corm:mmication, we report that the cleavage of Sendai 

1018 
Copyright © 1974 by ,4 cademic Press, Inc. 
.4ll rights o] reproduction in any/orm reserved. 



Vol. 59, No. 3, 1974 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

virus nucleoeapsid orotein occurs when cytoplasmic extracts 

from imfected cells are treated with DOC. 

~AT3~IALS A~D ~/i3THODS: l~reparation and purification of 

Sendai virus labelled with / I~4 ~C/-ammno acids were described 

elsewhere (2,3). Ehrlish t rmuor cells were infected with 

,la 
~ours incuba- ! 'C/-virus (1OO-200 iDso/cell) and after two ~, 

tion at 37°C disrupted in Pounce homogenizer (108cells/ml) 

in hypotonic buffer (0.O1 bl XaCl; O.002 X t~g-acetate; 0.O1 I{ 

tris - IICI, pH 7.5). Cell homogenate was centrifuged at 2,000 

rev/min for 10 rain, supermatant ("S-2") was treated with O.O1 

b~ EDTA, divided into two equal parts and oi~e ~art was treated 

with 0.25% DOC. The cell extract was centrifuged at 15,000 g 

for 15 min, them the supermatants were layered on 30~J sucrose 

(in hypotonic buffer !ackimg L~_g 2+) amd centrifuged in 50 Ti 

rotor of Spimco L 2-50 centrifuge at 42,000 rev/min for am 

hour. The ~e!lets (~'particulate fraction") were suspended in 

0.01 }2 triethamolamime, pE 7.5 and used either for po!ypep- 

tide analysis in sodi~oJ.u dodecylsulfate (3DS)-polyacrila:uide 

gels in accordance wi~h the method described by Laemmli (4) 

or £or buoya'mt, density analysis in cesium chloride a r'~ ~,~,~~ent s. 

In the latter case ~he samples were treated with 4b~ for~ualde- 

h~/dc (5). 

].';~;gOL'2;3 ~.}.D D ' "  . . . .  :' :xC r ' ~ ' "~  i t .  Yt~4 ~. 

v l r i 0 7 7  S a ] ]  El I . . . . . .  ~ rm, r t z c l  e s  ............. nuc_, ,o~_. , , ,s_; .~ :o w e r e  r e v e a l e d  a s  "Wze - -"  

a b u o y a m t  d e n s i t y  o £  1 . 2 5  o-,/~ul e~ad 1 3 3  g / m l  , ~ s - ~ - , c ; - J v ~ ' ' ,  

£ h e  p a r e z ~ t a i  v i r u s  ~ a t e r i a _ l  i s o l a t e d  f r o m  p a r t i c u l a t e  i r a c t i o m  

o f  i n f e c t e d  c e l l s  h a s  t ] ! e  sa::~e b u o y a n t  de i~ ,s i tT .  ,~ a s  n c ~ c l e o o a T J s i d s  

(b'i~. Ic, d). it is seem that DOC treatment of ;{J-2 fractiom 

in£1uenced nem~:ier yield mot buoyant dems'ty of the farembal 

~',L 2 .  
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Figure 1. Buoyant density analysis of /14C/-amino acid- 
labelled Sendai virions, nucleocapsids amd 
intracellular VLF. <aterials in 0.01 Iltriet- 
bane!amine, pH [.5 were treated with 4-~ formal- 
dehyde and layered on the tops of CsCI gradi- 
ents (1.5-1.1 g/ml). The 8;radients were cent- 
rifuged in ~%? 50.1 rotor of Beckman L2-65 cen- 
trifuge at 35,00 rev/min for 16 hours. 15 drop 
fractions ,;~,ere collected after centrifugation, 
buoyant density (8) and acid-insoluble radioac- 
tivity were determined (a) ourified virions; 
(o) nucleoca~sids (purified"/14C/-virions ~vere 
treated v~ith 0.5~J DOC and the particles ",~iere 
sedimented through 30~,ii sucrose); (c) and (d) 
S-2 fraction prepared 2 hr after infection of 
~hrlish tumor ascitic cells with /14C/-amino 
acid-labelled virus was divided into I ml samples. 
One sample 'z~'as not treated (e) and the other was 
treated with 0.25~J DOC (d). farticulate fractions 
were prepared and analyzed. 

!]?he po!ype]?tide analysis in CDG-po!yacri!amide 

gels (]?i~. 2a, b) showed that Sendal virions contained 

5 major proteins v,~hile nucleoca~osids derived from virions 

by DOC treatment only I major class. 

These results are in agreement with earlier deter- 

::0.imations (6,7). ]:[L2 eontaimed two classes of oarental 

proteins: the largest virion protein (L) of Y J 71,000 and 

the major auc]eocapsid protein (i]i0 of if,1 58,000 (Fis. 2c). 

;]lectrophoretie pa~;ern v,~as essentially altered when S-2 trac- 

tion ','~as ~reated 'sith 0.25~ uo~,.v' I~ ~'~'~:m,~ case (i~i~-_.~,. 2d) the L 

1 . 4  

E 

x 

1 .2  ° - 
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2olyacrilamide gel e!eetrophoresis of /14C/-amino 
acid-labelled Sendai virions, nucleocapsids amd 
~L2. The method described 0y Laemmli (4) was used. 
10 cm !omg 7.5% acrylamide gels with stacking gel 
o£ 2.5% acrylamide contained 0.2 ~ NN-methyleme 
bisacrylamide in 0.375 ~ tris-UiCl, pH 8. S with 0.1% 
SDS. For polypeptide dissotiation the samples were 
suspemded in 5 M urea, 2% SDS and ~% mercaptoet- 
hanol and heated in boiling water for 3 min. 
Electrophoresis was carried out for 3 hr at ~ mA/gel. 
After electrophoresis the gels were sliced into 
0.75-1.25 ~ slices, each slice was put into a tube 
with 0.1 ml 30% H202 and incubated overnight at 37°C. 
Solubilized materials were out on paper disks and 
counted after drying; (a) /14C/-virions; (b) /14C/- 
nucleocaDsids; (c) I~L2 /14C/-proteins without and 
(d) with prior DOC treatment of S-2 fraction (see 
Legend to Fig. l). 

class was absent and two new classes were revealed: N21 

(~ 49,000) and N22 (MW 42,000). Both new proteins are 

likely to be the products of the NP cleavage in vitro. 

The role of DOC in the cleavage is not clear at present. 

It may be suggested that the proteolysis is due to damaging 

of the cell lysosome membranes by detergent leading to libe- 

ration of proteases and their attack on NL2. However it cannot 

be ruled out that the L class protein of the NLP plays some 

protective role and its removal by DOC-treatment stimulates 
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~he 1:12 o ! e a v a £ : e ,  dmnce oh.  uoua_ m o l e c u l a r  :a ...... u~:~; p r o t e -  

o l y s i s  p r o d u c t s  _~-'.~-~ h i f< he r  .... $~-an t h e  m o l e c u l a r  weight o f  ~-~ 

O o ! y n e n t i d e  ..... ' ~ ....... ~.l~n~;r a steo-]ike proteolysis (Ki~--KPI~,I:]? 2)  or 

8n a m b i g u i t y  of ~ " . . . . . . .  "~T21 _, ~ o ~ . e  . . . . .  b e  ( 2 N P  ) m a y  b e  c, ,S{,:,:,~. ~- 
"* i~p2 

"~'"~'- '  "~ . . . .  " ' ~ "  ~' ~ ' f i  0 : ~  i i t  82!~,r e @ s e ~  b~;,~ t h e  ~-~ ~ r "~"  

p r o d . t o t s  e v i d e n c e s ,  t h a t  t h i s  p ~ o o e o ~  ~'L$ ,~3_c>%" "~'h] ~'..,>, S D e e ~ . ~  t o  

I n  t h i s  c o n n e c t i o n  we c%nnot  r u l e  ou@ @knt; t h e  same ( o r  

l i k e )  m e c h a n i s m  o f  t k e  p r o t e o l y s i s  i s  f i n a l l y  r e a l i z e d .  

i n  : : , .nfeeted c o i l s  and  t h a t  Sh, i s  p h e n o m e n o n  i s  i m p o r t a n t  

loT. ~ certain intracel!u!,%r virus-specific processes. 
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