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Summary 
The polypeptide profiles of highly purified corona.virus-like particles 

(CVLPs) proved to be very different from tha t  of human respiratory 
coronavirus 229E and showed the particles not  to be coronaviruses. Dif- 
ferences in polypeptide profiles and morphology between the CVLPs and 
duodenal brush border vesicles suggested tha t  the CVLPs were also not  
such vesicles. 

Although they shared some basic overall similarity, the polypeptide 
profiles of three different but  possibly antigenically identical CVLP prep- 
arations from Central Australian Aborigines were very dissimilar in detail. 
At least 38, 39 and 48 bands respectively were observed on the three 
profiles. At least 46 bands were visible on the polypeptide profile of CVLPs 
from a Vietnamese immigrant  to Australia, and it also differed in detail 
from those of the Central Australian CVLPs. 

Indications of antigenic difference were obtained between Central Aus- 
tralian CVLPs and CVLPs from India, Kiribati, South Africa and Viet- 
namese immigrants  to Australia. Antigenic difference was also suggested 
between the Central Australian CVLPs and those t~'om one distant  lo- 
cation within Australia, but  antigenic similarity with those from another 
was indicated. 

Introduction 
Since the detection in human stools of pleomorphic particles resem- 

bling coronaviruses in 1975 [6, 15] many further observations of such 
particles in f~eces have been made. More recently it has become clearer 
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tha t  some of these particles are most  probably  true eoronaviruses [9, 16], 
while others are likely to fit into the recent ly  proposed torovirus group 
[3, 23]. 

Many other  of these observed human  enteric eoronavirus~like particles 
(CVLPs), of types which appeared to be morphologically more dissimilar 
to the classical coronaviruses have, however, not  yet  been able to be 
adequate ly  characterised [14]. Their characterisat ion has been made more 
difficult because, with perhaps one or two exceptions [5, 14], it has not  
yet  been possible to grow them in culture. Fur ther ,  their  association with 
enteric disease has in m a n y  cases yet  to be clearly established. Such 
particles have f requent ly  been observed in stools from individuals wi thout  
diarrhoea, as well as in stools from those with it [14]. In  some instances 
they  have been observed as f requent ly  or even more f requent ly  in those 
wi thout  diarrhoea [18, 19, 21]. 

Suggestions have been made tha t  at least some of these particles may  
not  be viruses or even infectious agents, but  m a y  only be cell fragments.  
I t  has been suggested for example tha t  they  m a y  be cell membrane  
f ragments  from the host gut  wall [4], or vesicles from eucaryotic  cells 
[7]. However,  recent ly  it, was shown tha t  in Australia serum ant ibody 
levels to one of the types of uncharacter ised human  enteric CVLP ap- 
peared to follow the observed excretion rates of the particles in the 
different populations tested. I t  was suggested tha t  this gave support  to 
the consideration of such particles as infectious agents [18]. 

In  this paper we report  on the prel iminary characterisat ion of these 
human  enteric CVLPs. As well as a comparison by negative contrast  
electron microscopy we under took  a comparison of the s tructural  poly- 
peptides of CVLPs from Austral ian Aborigines within those from the 
human  respiratory coronavirus 229E (HRCV 229E) and duodenal  brush 
border vesicles. Unfor tuna te ly  comparisons with known animal enteric 
coronaviruses were not  possible as these viruses are not  permi t ted  to be 
imported into Australia. We also report  on apparent  antigenic and strut-  
tural  polypeptide similarities and differences between CVLPs from the 
same and different areas. 

Materials and methods 

Specimens and virus 

Central Australian CVLPs were purified from t~ecal specimens from Aboriginal chil- 
dren who had been admitted to Alice Springs Hospital for a variety of reasons in 1982, 
1983 and 1984. Kalgoorlie (Western Australia) CVLPs were obtained from Aboriginal 
and European children admitted to Kalgoorlie Hospita.1 with diarrhoea in 1975 and 1976. 
Fitzroy Crossing (Western Australia), Kiribati (Pacific Ocean) and South African (Le- 
sotho) CVLPs originated from faecal specimens collected in medical audits in 1977, 1979, 
and 1985, respectively. The South African specimens were kindly supplied by Professor 
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B. D. Sehoub, Inst i tute  for Virology, Johannesburg. The Vietnamese CVLPs were purified 
from faecal specimens from Vietnamese immigrants to Australia. The faecal specimens 
were ones routinely collected immediately on the arrival of these immigrants in Australia 
in 1978. Dr I. H. Holmes, Department  of Microbiology, University of Melbourne, Australia 
kindly provided the faecal specimens from which the Indian (Vellore) CVLPs were purified. 

The 229E strain of human respiratol~, eoronavirus was obtained as the National 
Insti tutes of Health (Bethesda, MD, U.S.A.) research reference strain from Fairfield 
Hospital, Melbourne, Australia, as was the human embryonic lung (HEL) cell line in 
which the virus was grown. 

Duodenal biopsy material was kindly provided by Dr G. L. Barnes, Gastroenterology 
Department,  Royal Children's Hospital, Melbourne, Australia. 

Purification of C VLPs, HRC V 229E and duodenal brush border vesicles 

CVLPs were purified as outlined previously [17]. Briefly, faecal specimens were first 
clarified by centrifugation at  1.,300 x g for 20 minutes, and after eentrifugation of the 
supernatants at  100,000 x g for 1 hour the resultant pellets were layered onto a 10-50°/o 
(v/v) angiografin (Sehering AG, Berlin) gradient in phosphate buffered saline. The gra- 
dients were centrifuged at 75,000 x g for 6 hours and CVLP containing fractions further 
purified by centrifugation in a 30% (v/v) glycerol/50~/o (w/w) potassium tar t ra te  contin- 
uous gradient at 150,000 x g for 17 hours. 

HRCV 229E was similarly purified except that  after the virus-infected HEL cells had 
been frozen and thawed three times and this clarified by eentrifugation at  2,000 x g for 
30 minutes, the resultant supernatants were centrifuged at 82,000 x g for 1.25 hours. The 
resultant pellets were layered onto a 10-45% (v/v) angiografin gradient in phosphate 
buffered saline and this centrifuged as above. Virus containing fractions were further 
purified by centrifugation in a 25% (v/v) glycerol/40~o (w/w) potassium tar t ra te  contin- 
uous gradient at  110,000 x g for 17 hours. 

All of the above purification procedures were carried out in the cold. 
Duodenal brush border vesicles were purified frmn duodenal biopsy material according 

to the method of Kessler etal .  [12]. The only exception was the addition of a further 
final purification step involving the centrifugation of the vesicle preparation on a 30~o 
(v/v) glycerol/50% (w/w) potassium tar t ra te  gTadient exactly as used in the purification 
of the CVLPs. 

Buoyant density determination 

Buoyant  density determinations were carried out using a modification of the method 
of Kapikian et al. [11]. Purified preparations of CVLPs or HRCV 229E were layered onto 
30430% (w/w) or 25-55°/o (w/w) sucrose gradients respectively and these centrifuged at  
150,000 x g for 17 hours at  4 °C. Gradients were then fractionated and refractive indices 
of the fractions determined. The buoyant  densities were obtained from superimposed 
plots of the sucrose densities for each fraction and the relative numbers of particles per 
fraction. 

Antiserum preparation, 

For the preparation of antisera Balb/e mice were given four weekly intraperitoneal 
injections of purified CVLPs or HRCV 229E. The first CVLP or virus preparation only 
was mixed with an equal volume of Freund's  incomplete adjuvant  before injection. Mice 
were bled one week after the final injection. 

Electron microscopy 

For visualization by negative contrast electron microscopy small amounts of CVLP, 
HRCV 229E or duodenal brush border vesicle preparations were applied to copper grids 
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which had been coated firstly with form~ar and then carbon. Excess preparation was 
removed and the grids then stained with one tenth saturated ammonium molybdat,e. A 
JEOL JEM-100S electron microscope operating at  an accelerating voltage of 60,000 was 
used to view the grids. 

Immune electron microscopy 

For the determination of antigenic relationships between CVLPs and Ht~CV 229E, 
and between the different CVLP preparations, the decoration method outlined previously 
[17] was used, Briefly, a loopful of purified CVLPs or virus was applied to a formvar and 
carbon coated electron microscope grid and the excess removed after one minute. Before 
the grid had time to dry it was floated on 10 gl of appropriately diluted serum and 
maintained in a humidifier a t  room temperature for 30 minutes. Excess fluid was then 
removed and the grid stained for electron microscopy as outlined above. The decoration 
titre was taken as the reciprocal of the highest dilution of serum at which antibody 
(decoration) was found to be attached to at  least one of 50 or 100 observed particles. 

Polyacrylamide gel eleetrophoresis 

Polypeptides were separated on 7.5~o and 10~o polyacrylamide slab gels containing 
sodium dodecyl sulphate (SDS), using the discontinuous system of Laemmli [13]. However, 
the concentration of mereaptoethanol in the sample buffer was decreased to one per cent 
in some cases to reduce the number and intensity of extraneous bands. A modification 
of the method of Herring et al. [10] was used to visualize polypeptide bands by staining 
with silver nitrate. An additional step involved the overnight soaking of the gels in two 
changes of methanol, acetic acid, water in the ratio 5:1:5 to fix them and to elute the 
SDS. 

Molecular weights were determined by comparing the electrophoretic mobilities of 
the unknown polypcptides with those of nine known polypeptide markers ranging in 
molecular weight from 14,200 (a-lactalbumin) to 205,000 (myosin). 

Results 

Comparison of C VLPs with HRCV 229E and duodenal brush border 
vesicles 

Comparison of morphology 

Negative contrast electron microscopy showed the Australian and 
overseas CVLPs studied here to be generally larger and much more pleo- 
morphic than both HRCV 229E particles and the duodenal brush border 
vesicles (Fig. 1). Differences between the CVLPs and the other two types 

Fig. 1. a CVLPs in a faecal extract  from an Aboriginal child. Note the two pleomorphic 
particles surrounded by  characteristically shaped surface projections consisting of thin 
stalks with spherical or oval-shaped knobs at  the distal ends (arrows). b Highly purified 
preparation of CVLPs, such as used for polyacrylamidc gel electrophoresis, from a glycerol/ 
potassium tar t ra te  gradient. The 'stalks of the CVLP surface projections are often not 
readily visible, e Highly purified preparation of human respiratory coronavirus 229E 
Note the typieM club- or petal-shaped surface projections (arrows). d Highly purified 
preparation of duodenal brush border vesicles. Note the differently shaped surface pro- 
jections compared to the CVLPs (arrows). All of the electron micrographs are at  the same 

magnification and the bar marker represents 100 nm 



Fig. 1 
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of particles were, however, most obvious on comparison of their respective 
fringes. The surface projections making up the t~inge of the CVLPs almost 
invariably appeared to be slightly longer and were composed of very thin 
stalks with spherical or oval-shaped knobs at the distal ends. The total 
length was usually about 22-28nm (Fig. 1 a,b). Very occasionally T- 
shaped projections were attached to these knobs or particles appeared 
to possess two rows of stalks and knobs as reported previously [18]. 

The ti'inge of HRCV 229E particles on the other hand was composed 
of the typical club-or petal-shaped surface projections approximately 
20 mn long (Fig. 1 c). That of the duodenal brush border vesicles usually 
appeared to be more compact, with often closely-spaced petM-shaped or 
rectangular surface projections 12-18 nm in length (Fig. 1 d). 

Comparison of potypeptides 

Highly purified preparations of CVLPs (verified by electron micros- 
copy, see Fig. 1 b) from different individual Central Australian Aboriginal 
children were subjected to electrophoresis on 7.5~o and 10% polyacryl- 
amide gels, together with highly purified preparations of HRCV 229E 
(Fig. 1 c) and duodenal brush border vesicles (Fig. 1 d). Resultant poly- 
peptide profiles are shown in Fig. 2 on a 7.5% gel, the concentration of 
acrylamide gel which gave the best, overall comparison. 

The polypeptide profiles of the CVLPs proved to be very different 
from that  of HRCV 229E, although possibly because of the use of the 
direct and more sensitive silver staining, several more than the expected 
5-7 polypeptide bands [20].were observed on the HRCV229E profile 
(Fig. 2). Approximately 38-48 bands were observed on the polypeptide 
profiles of the CVLPs (Figs. 2 and 3). 

The polypeptide profile of the duodenal brush border vesicles also 
differed substantiMly, although not as much as tha¢ of HR, CV 229E, from 
those of the CVLPs with only approximately 20 bands being observed 
(Fig. 2). Specific differences could be seen for example in the high mo- 
lecular weight polypeptide region above molecular weight 200,000, in the 
region around molecular weight 60,000, and in the region below molecular 
weight 35,000. The highest molecular weight polypeptide observed on 
the CVLP profiles was one of approximately 220,000, and that  only on 
the 1983 CVLP profile, whereas polypeptides of molecular weight ap- 
proximately 250,000 and approximately 300,000 as well as one of mo- 
lecular weight approximately 230,000 were observed on the duodenal 
brush border vesicle profile (Figs. 2 and 3). Fewer polypeptide bands than 
on the CVLP profiles were apparent on the brush border vesicle profile 
in the region around molecular weight 60,000, and also in the region below 
molecular weight 35,000 (Figs. 2 and 3). 
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Fig. 2. Comparison on a 7.5% polyaeI3~lamide gel of the potypeptide profiles of purified 
HRCV229E (1), 1982 CVLPs (2), 1984 CVLPs (3), and duodenal brush border vesicles 
(4). The CVLPs were each from individual Aboriginal children. Migration was from top 
to bottom and the positions and molecular weights ( x t0 -3) of some of the polypeptide 
markers are shown on the left. One per cent mereaptoethanol was used in the digestion 
sample buffer (13) in these preparations. * Extraneous bands which were occasionally 

visible on some gels 
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Antigenic comparison 

t t ype r immune  serum raised against  purified Central Austral ian 
CVLPs was reacted with the CVLPs and also purified H R C V  229E, and 
hyper immune  serum against  purified H R C V  229E was similarly reacted 
with the two agents. The resul tant  homologous and heterologous deco- 
rat ion ti tres obta ined are shown in Table I. Anti  CVLP and anti  
H R C V  229E pre-inoculation decorat ion ti tres of sera from mice used to 
prepare these antisera were 2 or less than 2. 

Table 1. Antigenic comparison of CVLPs and Ht~CV 229E 

Agent Decoration titre of antiserum prepared against 
Central Australian CVLPs HI{CV 229E 

Central Australian 20,000* 20 
CVLPs 

HRCV 229E 50 100,000" 

* Homologous reactions 

The 400- and 5,000-fold differences in t i tre between the homologous 
and heterologous reactions with the two antisera, suggest, tha t  there is 
little if any  antigenic similarity between the Central Austral ian CVLPs 
and H R C V  229E. Too little of  the duodenal  brush border  vesicle prep- 
arat ion was available for antigenic comparisons. 

B u o y a n t  densi ty  determinat ions  

The buoyan t  densi ty of Central Austral ian CVLPs in sucrose was found 
to be 1.22g cm -3, while tha t  of HI~CV229E, determined at the same 
time, was found to be 1.17 gcm -3.  Identical  values were determined for 
the  buoyan t  densi ty  of CVLPs obta ined from two different individuals 
in two different years. 

Comparison of different C VLP8 

Antigenic comparison of Central Austral ian CVLPs 

Antisera raised against  purified CVLPs from several different Central 
Austral ian Aboriginal children in each of  1982, 1983 and 1984 were-reacted 
with the CVLPs  used to raise them, and also against  the CVLPs obta ined 
in the other  two years. The resulting homologous and heterologous dec- 
orat ion ti tres are shown in Table 2, and from the use of these polyclonal 
sera the three different preparat ions  of CVLPs appear  to be antigenically 
identical. Preinoculat ion decorat ion titres of sera from the mice used to 
prepare these antisera were 2 or less than  2. 
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Table 2. Antigenic comparison of CVLPs from different Central AustrMian Aborigines. 
Specimens obtained in 1982, 1983, and 1984 

CVLPs Decoration titre of antiserumagainst CVLPs obtained in 
1982 1983 1984 

1982 2,000* 1,000 1,000 
1983 2,000 1,000* 1,000 
1984 2,000 1,000 1,000" 

* Homologous reactions 

Identical titres to those shown in Table 2, each corresponding to the 
antiserum used, were obtained with all three of the Central Australian 
CVLP preparations compared by polyacrylamide gel electrophoresis as 
described below. Titres for the reverse reactions could not be obtained 
in these cases because of insufficient CVLPs being available to raise the 
appropriate antisera. 

Comparison of polypeptides 

Highly purified preparations of CVLPs (Fig. 1 b) obtained t}om dif- 
ferent individual Central Australian Aboriginal children in 1982, 1983, 
and 1984 were subjected to electrophoresis on 7.5°/O and 10~o polyacryl- 
amide gels. The polypeptide profiles obtained on a 7.5~o gel are shown 
in lanes 1-3 in Fig. 3. The result of electrophoresis of a highly purified 
preparation of morphologically identical CVLPs from a Vietnamese im- 
migrant to Australia (Table 3) is shown in lane 4, Fig. 3. 

I t  can be seen that  although possibly antigenicMly identical and al- 
though the polypeptide profiles of the three Central Australian CVLPs 
can be considered to share some basic o~-erall similarity, the profiles differ 
substantially in detail. This is particularly evident in the ease of the 1983 
CVLPs, the polypeptide profile of which exhibits a number of extra bands 
at molecular weights of approximately 120,000-160,000, not evident on 
the profiles of the other two Central Australian CVLPs. The polypeptide 
profile of the 1982 CVLPs resulted in at least 39 bands, that  of the 1983 
CVLPs in at least. 48, and that  of the 1984 CVLPs in at least 38. 

Careful analysis of the 7.5~/o and 10°/o (not shown) gels indicated that  
there were many bands common to the polypeptide profiles of the three 
different Central Australian CVLPs, although occasionally they dift~red 
in intensity between the three profiles. For example, major bands on two 
of the profiles were present as more minor ones on the other. Of the 
numerous polypeptides not common, both major and minor, many dif- 
fered from ones in the other two CVLPs by very little in terms of molecular 
weight.. These small differences could prove not to be particularly sig- 
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Pig. 3. Comparison of the polypeptide profiles of purified CVLPs on a 7.5% polyacrylamide 
gel. Central Austra.lian CVLPs from individual Aboriginal children from 1982 (I), from 
1983 (2), and from 1984 (3). CVLPs from a Vietnamese immigrant to AustrMia (4). 
Migration was from top to bottom and the positions and molecular weights ( x 10 -3) of 
some of the polypeptide markers are shown on the left. * Extraneous bands which were 

oecasionMly visible on some gels 

n i f i can t  as m a n y  such po lypep t ide s  could  be equ iva l en t  in different, 

CVLPs .  
E lec t rophores i s  of  the  Vie tnamese  C V L P s  resu l ted  in a t  least 46 poly-  

pep t ide  bands .  The  p o l y p e p t i d e  profile o f  these C V L P s  differed subs tan-  
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Table 3. Decoration titres of anti-Central Australian CVLP serum against CVLPs from 
different areas 

Origin of CVLPs Age of Year Decoration 
individual collected antibody titre 

Central Australia Children 1984 1,0OO ~ 
(Aborigines) 

Kalgoorlie, Western (a) 1 year 1976 1,000 
Australia (Aborigines) (b) 18 months 1975 500 

Kalgoorlie, Western (a) 2 years 1975 400 
Australia (Europeans) (b) 3 years 1975 500 

Fitzroy Crossing, (a) 11 years 1977 100 
Western Australia (b) 15 years 1977 100 
(Aborigines) 

Vietnamese immigrants (a) 16 years 1978 100 
to Australia (b) 18 years b 1978 200 

(e) 21 years 1978 200 

(a) adult 1976 100 
(b) adult 1979 100 

(a) young adult 1979 50 
(b) young adult 1979 100 

child 1985 50 

India (Vetlore) 

Kiribati 
(Pacific Ocean) 

South Africa, Lesotho 
(rural black) 

Homologous reaction 
b Specimen used for polyaerylamide gel electrophoresis (see Fig. 3) 

t i a l ly  in de ta i l  f rom those  of  the  t h r ee  Cent ra l  A u s t r a l i a n  CVLPs ,  a l t h o u g h  
i t  could  be cons idered  to  share  some basic overa l l  s imi la r i ty  wi th  t h e m,  
inc luding  a n u m b e r  of  c o m m o n  bands  (Fig. 3). Some  an t igen ic  d i f fe rence  
was also a p p a r e n t  b e t w e e n  the  V ie tname se  C V L P s  a n d  the  Cen t ra l  Aus- 
t r a l i an  ones (see below and  Tab l e  3). I t  can  also be seen f ro m Fig.  3 t h a t  
in c o m m o n  wi th  t he  1982 and  1984 Cen t ra l  A u s t r a l i a n  CVLPs ,  v e r y  few 
p o l y p e p t i d e  bands  are a p p a r e n t  above  molecu la r  we igh t  125,000 on the  
V i e t n a m e s e  C V L P  profile.  

An t igen ic  c o m p a r i s o n  o f  Cen t ra l  Aus t r a l i a n  C V L P s  wi th  those  f ro m o t h e r  
a reas  

I t  was fel t  t h a t  i t  would  be of  in te res t  to  o b t a i n  some idea of  the  
an t igen ic  s imi la r i ty  or  d i f fe rence  b e t w e e n  Cen t ra l  A u s t r a l i a n  C V L P s  a n d  
m orp ho log i ca l l y  ident ica l  ones f r om d i f fe ren t  areas  of  Aus t r a l i a  and  over-  
seas. T h e r e f o r e  the  homologous  deco ra t i o n  t i t re  of  one  o f  the  p r e p a r e d  
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antisera to Central Australian particles (1984) was compared with titres 
obtained with this serum, and purified CVLPs from various individuals 
from the different areas as shown in Table 3. Unfor tunately  sufficient 
CVLPs were not  available from the non-Central AustrMian specimens to 
raise antisera and so the reverse titres could not be obtained. 

The results shown in Table 3 indicate antigenic similarity between 
the Central Australian CVLPs and those from the Kalgoorlie (Western 
Australia) Aborigines and probably also those from the Kalgoorlie Eu- 
ropeans. Kalgoorlie is approximately 1,500 km south west of Alice Springs 
(Central Australia). I t  is also of interest to note tha t  the Kalgoorlie CVLPs 
and the Central Australian ones used to raise the antiserum were obtained 
approximately 9 years apart.  

Some antigenic difference is, however, suggested between the Central 
Australian CVLPs and those from Fitzroy Crossing in Western Australia, 
approximately 1,000kin nor th  west of Alice Springs. Some antigenic 
difference is also indicated between the Central Australian CVLPs and 
those from India (Vellore), Kiribati (Pacific Ocean), South A~kica (Le- 
sotho), and probably also those from the Vietnamese immigrants  to Aus- 
t, ralia, 

Discussion 

Morphologically the so-called CVLPs we have by f~r most frequently 
observed in faecal specimens from Australian Aborigines and Europeans 
can be considered to be eoronavirus-like, and very similar particles have 
been observed in many  different countries. They closely resemble the 
CVLPs propagated by Caul and Egglestone [5]. t towever,  there have 
always appeared to be consistently observed differences in the mor- 
phology of the surface projections between these CVLPs and the classical 
eoronaviruses, as has been pointed out previously [14, 18], and our present 
results further support  this. Other differences have been apparent  in the 
usuaIly larger size and much greater pleomorphism of the CVLPs [14], 
and our results are also in keeping with this. Members of the recently 
proposed torovirus group [3, 23] appear to differ from the CVLPs in these 
morphological properties as well. 

Comparison of the polypeptide profiles of the Central Australian 
CVLPs with that  of HRCV 229E has shown the CVLPs almost certainly 
not  to be eoronaviruses. This is underlined by comparison of the CVLP 
profiles with published data  on the polypeptides of other eoronaviruses 
[20]. Consequently therefore, the lack of antigenic similarity we found 
between the CVLPs and HRCV 229E is not  surprising. 

On the basis of the apparent  polypeptide structure of members of the 
torovirus group [23] the Australian CVLPs also appear not to fit into 
this group. 
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Comparison of the CVLP polypeptide profiles with tha t  of duodenal 
brush border vesicles suggests tha t  the CVLPs are probably not  duodenal 
brush border vesicles. This is supported by our morphological findings 
which indicate differences between the CVLPs and the brush border 
vesicles, particularly in the size and structure of the surface projections. 

Very little work has been carried out  on the antigenic similarities and 
differences between the CVLPs, morphologieMly dissimilar to the classical 
coronaviruses, tha t  have been obtained from different areas. We have 
extended our earlier very preliminary findings of indications of antigenic 
differences between the Central Australian and overseas CVLPs, and 
antigenic similarity as well as difference between the Central Australian 
CVLPs and those from other distant  locations within Australia [17]. 
However, as we were not  able to obtain titres in both directions for the 
Central Australian CVLPs and those from other areas, our findings cannot 
be taken as being completely definitive at this stage. 

The previous finding tha t  the serum ant ibody levels to the CVLPs 
followed the excretion rates in the populations tested in Australia has 
supported the contention tha t  they are infectious agents [17]. However, 
determinat ion of the type of agent tha t  they might  be has been made 
more difficult by the relative lack of uniformity between the polypeptide 
profiles of the three different but  possibly antigenieally identical Central 
Australian CVLPs, al though this does lead to the suggestion that  these 
particles may not  be viruses. I t  has generally been found, that  al though 
they may  differ in detail, the polypeptide profiles of different members 
of a virus group usually show relatively strong evidence of a basic overall 
similarity. 

On further comparison with viruses the number  of polypeptides ap- 
parently making up the CVLPs is greater than that  for poxviruses. Pox- 
viruses, so far the most  complex of the animal viruses, may possess up 
to approximately 35 structural  polypeptides [2], compared to possibly 
at least 38 for the Central AustrMian CVLPs. 

I t  is of course a possibility that, some of the multiplicity and variation 
of polypeptide bands found on analysis of the CVLPs may  have arisen 
through proteolysis of a smaller number  of high molecular weight proteins. 
The use of such a sensitive detection system as silver staining and the 
fact that  a direct or total staining method was used could also have 
contributed to the multiplicity of polypeptide bands observed. This being 
particularly pert inent  if the CVLPs were enveloped viruses, as many such 
viruses are known to pick up small amounts  of host polypeptides during 
assembly, and extra bands may  be visible on their polypeptide profiles 
if a sensitive direct staining method  was used. Proteolysis, in conjunction 
with the use of the sensitive silver stain, and the use of sensitive direct 
staining rather  than radiolabelting, could also at least part ly account for 
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the larger than expected number  of bands on the HRCV 229E polypeptide 
profile. In  the case of the CVLPs the use of Western blotting and im- 
munotabelling should be of assistance in sorting out  at least some of the 
many polypeptide components.  

Suggestions have been made that  enteric pleomorphic fringed parti- 
cles, such as the Australian CVLPs are, could be mycoplasmas [3]. From 
a general consideration of the relative size and pleomorphism of the 
Australian CVLPs and mycoplasmas there are definite similarities. Al- 
though on comparison of our findings on the CVLPs with published data 
on mycoplasmas, particularly in relation to morphology of the outer fringe 
[22 and R. D. Schnagl unpublished observations] and structural  poly- 
peptide profiles [1, 8], the two types of particles appear less similar. 

I t  is also a consideration that  the CVLPs could be a new type of agent, 
al though it is possible tha t  they may just be fragments of a larger agent 
such as one of the parasites. Parasites are often particularly prevalent  
in the populations with high rates of excretion of CVLPs [19]. However, 
before their identi ty (or identities) can be firmly established it is clear 
tha t  much more work is required on the characterisation of CVLPs dis- 
similar to the classical coronaviruses. 
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