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SUMMARY

Newcastle Disease Virus (NDV) was disintegrated by ether treatment in the presence of
a non-ionic surface active agent, Emasol 1130, and studied by ultracentrifugation, zone-
electrophoresis, and Immmunologically by agar gel diffusion method.

On ultracentrifugation, ether-disintegrated NDV had two components with Sgg,w values
of 160S and 47S, in a neutral suspending medium and three components, 1048, 15S and
128, in a suspending medium of pH 8.6.

On agar gel diffusion analysis, ether-disintegrated NDV showed three precipitation lines
against anti-NDV serum, which were tentatively disignated as R, S and H component (R;
rapid diffusible, S; s-antigen and H; hemagglutinating unit). The N component, present in
normal chorioallantoic fluid, was also detected by the gel precipitation reaction. Treatment
at pH 8.6 of cther-disintegrated NDV did not affect the gel precipitation pattern.

Trypsinization of ether-disintegrated NDV, caused a 5S component to appear and most of
the other components which had been present previously to disappear.

Trypsinization however, had no effect on the whole gel precipitation pattern and this 58
component was identified as R component by the gel diffusion technique.

Ether-disintegrated NDV was separated into hemagglutinating (migrating to the anode)
and non-hemagglutinating (migrating to the cathode) fractions by zone-electrophoresis at pH
8.35. From the gel precipitation test, it was found that the former contained R and
H components, and the latter contained R and S components.

At least 6 hemagglutinin particles were estimated to be present in a particle of NDV.

INTRODUCTION

NDV has been one of the most extensively investigated animal viruses but
little is known about its structural components in contrast to other myxoviruses,
such as the influenza virus and the fowl plague virus. This appears to be due
mainly to inactivation of its viral hemagglutinating activity during ether treat-
ment, which method has been successfully applied for preparation of subunits of
the influenza virus and fowl plague virus (Hoyle, 1952; Schifer and Zillig, 1954;
Lief and Henle, 1956; Mizutani, 1958; Davenport et al., 1959; Paucker et al., 1959).

An improved method devised by Hosaka et al. (1959) overcame this difficulty.
In this method the myxovirus was treated with ether in the presence of the non-
lonic surface active agent, Emasol 1130. This permitted the successful preparation
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of subunits of the ether sensitive myxoviruses, HV] and NDV, and the influenza
virus. Thus the authors have been able to study the structural components of these
myxoviruses and reported already on those of HV]. (Hosaka et al., 1960a).

The present paper describes the differentiation and some analysis of the struc-
tural components of NDV using ultracentrifugation, agar gel precipitation techni-
que and zone-electrophoresis.

MATERIALS AND METHODS
1. Virus

Newcastle Disease Virus (NDV), Osaka strain, was used throughout the experiments.
The chorioallantoic fluid of 10 or 11 day old deveioping eggs infected with NDV was collected
after 72 hours incubation. It was centrifuged at 3,000 rpm for 30 minutes and the super-
natant was centrifuged at 23,000 rpm for 30 minutes, in a Spinco I ultracentrifuge using
a No. 30 rotor. The resulting pellets were suspended in isotonic saline and recentrifuged at 3,000
rpm for 20 minutes. The supernatant was used for experiments. The virus content was ex-
pressed as the hemagglutinating titer per ml. The hemagglutinating titer was determined
by Salk’s pattern method, as described in the previous report (Hosaka et al., 1960a).

9. Preparation of ether-disintegrated NDV

0.8 ml of Emasol solution (50mg/ml) was added to 40 ml of purified NDV suspension
(20,000 HAU/ml) and then 40 ml of anesthetic ether was added. After shaking for 15 minutes
in an ice bath the material was treated as shown in Table 1 (Hosaka et al-, 1959).

Table 1. Preparation of ether-disintegrated NDV
Purified NDV suspension
| Emasol 1130 odded at concentration of 1 mg/20,000 HA.

t Equal volume of anesthetic ether added.
. Mixture shaken for 15 minutes in the cold.
|
Mixture
|
! Centrifuged ot 3,000rpm for 5 minutes

Aqueous layer

[ Diluted 3 times with isotonic saline and centrifuged at
‘ 12,000 rpm for 15 minutes

Supernatanf

1 Centrifuged at 40,000 rpm for 120 minutes

Pelle%s

i Suspended in isotonic saline and centrifuged af 10,000
1 rpm for 15 minutes
!

Supernatant

"ether-disintegrated NDV”

3. Preparation of mormal protein from the chorioallantoic fluid of uninfected eggs

The chorioallantoic fluid of uninfected 13 or 14 day old eggs was collected and after
centrifugation at 3,000 rpm, for 30 minutes the supernatant was recentrifuged at 30,000 rpm
for 60 minutes in a Spinco L ultracentrifuge fitted with a No. 30 rotor. The resulting pellet
was suspended in isotonic saline at 100 times concentration of the original suspension and
was stored in the cold for 2-3 days. It was then centrifuged at 10,000 rpm for 15 minutes,



STRUCTURAL COMPONENTS OF NDV. 231

and the resulting supernatant was designated as normal CAF protein and used [or experi-
ments.

4. Antisera

Rabbit and guinea pig antisera were obtained as described in the previous paper (Ho-
saka et al., 1960a). TFowl antisera were obtained from fowls infected with NDV, Osaka
strain.

5. Zomne electrophoresis

Zone electronhoresis was carried out on a starch column (30 X 3 X lecm) in borate-
phosphate buffer (pH 8.35, u==0.025). After zone clectrophoresis at 4°C for 14 hours using
a 6 mA current at 550 volts, the starch column was cut into a number of segments of lem

length and each was cluted with 2.5 ml of isotonic saline. The prolein contents were
measured with phenol reagent (Lowry et al., 1951).

6. dgar gel diffusion technique

The double diffusion technique of Ouchterlony (1949) was employed. 0.6 per cent agar
(Difco) and 0.G1 per cent methiolate in isotonic saline were used. 0.15 ml of antigen and
four times diluted anti-serum were placed 67 mm apart in wells of 6.0 mm diameter.

7. Sedimentation analysis

A Spinco Model E ultracentrifuge fitted with an analytical rotor, type A was used.

8. Reagent

Emasol 1130 like Tween 20 is a non-ionic surface active agent (poly-oxyethylene sorbitan
monolaurate) and was kindly supplied by Kao Soap Co., Ltd., Osaka

RESULTS
L. Ultracentrifugal and immunological properties of ether-disintegrated NDV

Five ml of ether-disintegrated NDV (160,000 HAU/ml) was prepared from 40
m] of purified NDV suspension (20,000 HAU/ml). Its sedimentation pattern is
shown in Fig. la.

The two peaks seen in Fig. la have sedimentation constants, Sgg,w of 160S and
47S respectively, as calculated by extrapolation of the values measured at various
concentration to zero. (Fig. 2)

The agar gel precipitation pattern of ether-disintegrated NDV with anti-NDV
rabbit serum is shown in Fig. 3. Four precipitation lines, tentatively designated
R, S (2 lines) and H, are observed.

The S precipitation line was sometimes separated into 2 lines though often only
one appeared and the R precipitation line also some times dissociates into two
lines. (Fig. 8). In some cases the H precipitation line appeared diffuse (Fig. 5
and 8).

The same gel precipitation pattern was observed with ether-disintegrated NDV
and anti-NDV fowl or guinea pig serum. As anti-NDV serum from infected fowl
1s considered to contain only specific anti-bodies for inherent components of NDV,
the gel precipitation pattern seen in Fig. 3 possibly shows the specific lines for the
structural components of NDV.

To study the antigenical relationship between ether-disintegrated NDV and
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The results indicate a separation of hemagglutinating fraction (to the anode
side) and non-hemagglutinating fraction (to the cathode fraction). ‘
The behaviour of these fractions against anti-NDV rabbit serum was com=~
pared with that of an unfractionated sample by agar gel precipitation analysis.

(Fig. 7)

anti-NDV
(rabbit)

Fig. 7. Antigenical relationship between fractions separoted by zone
electrophoresis and the unfractionated sample.

The hemagglutinating fraction formed R and H precipitation lines though
often H was scarcely recognizable and the non-hemagglutinating fraction, R and
S lines. As R line is shown in both fractions, it appears that line H represents a
hemagglutinating unit and S, an s-anigen. Thus the precipitation lines have been
tentatively designated as H (hemagglutinating unit), S (s-antigen) and R (rapid
diffusible respectively, as shown: in Fig. 7. At present it seems advisable not to
define the biological identities of the antigenic components conclusively because
the role of the R component and the significance of the coexistence of the R
component with both the H and S components are still unknown.

5. Antigenic relationship between ether-disintegrated NDV and the original virus particles

As reported in the previous paper (Hosaka e al., 1960a), the antigenic rela-
tionship between ether-disintegrated HV] and the original virus particles was
recognized and useful for the identification of antigenic components. With NDV,
the same type of investigation was planned. Ether-disintegrated NDV (160,000
HAU/ml) and original virus particles (32,000 HAU/ml) were diffused against
anti-NDV serum.
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Further, as with other myxoviruses, the disintegrated sample and the virus par-
ticle of NDV contain a fourth antigenic component which was identified antigeni-
cally as the CAF protein of normal chorioallantoic fluid in developing eggs. These
results are consistent with the finding of Knight (1946) that influenza virus grown
in the chorioallantoic fluid is antigenically related to normal protein.

The alteration in the sedimentation pattern of ether-disintegrated NDV at pH
8.6 may be related to a morphological change in the “Untereinheiten des NDV”’
on alkali treatment as described by Schifer and Rott (1959).

Valentine and Isaacs (1957) reported that in NDV ribonucleic acid has a ring-
like structure and is surrounded by a trypsin sensitive shell. It would be interest-
ing to find out how the trypsin-sensitive shell is related to R component.

Recently Horn ef al. (1960) worked on the structure and composition of NDV
using the negative staining method. It requires further studies to establish the
relationship of the subunits described here and the ultrastructure of the virus parti-
cles they described.

REFERENCES

Davenport, F. M., Rott, R. and Schifer, W. (1959). Physical and biological properties
of Influenza virus components obtained after ether treatment. Fed. Proc. 18, 563.

Hosaka, Y., Hosokawa, Y. and Fukai, K. (1959). A new device for preparing subunits
of myxovirus. Biken’s J. 2, 367-370.

Hosaka, Y., Hosokawa, Y. and Fukai, K. (1960a). Structure of HV]. I. Two kinds of
subunits of HV]J. Biken'’s J. 3, 27-40.

Hosaka, Y., Hosokawa, Y. and Fukai, K. (1960b). to be published.

Hoyle, L. {1952). Structure of the influenza virus: relation between biological activity
and chemical structure of virus fractions. J. Hygien 50, 229-245,

Horn, R. W., Waterson, A. P., Wildy, P and Farnham, A. M. (1960). The structure
and composition of the myxovirus particles by negative staining techniques.
Wirology 11, 79-98.

Knight, C. A. (1946). Precipitin reactions of highly purified influenza viruses and
related materials. J. Exptl. Med. 83, 281-294.

Lief, F. A. and Henle, W. (1956). Studies on the soluble antigen of Influenza virus.
I. The release of S antigen from elementary bodies by treatment with ether.
Virology 2, 753-771.

Lowry, O. H., Roserrough, N. Q., Farr, A. L. and Randall, R. J. (1951). Protein
measurement with the folin phenol reagent. ‘J. Biol. Chem. 193, 265-275.
Mizutani, H. (1958). Studies of the structure of von Magnus type incomplete form of
influenza virus. III.  The S-antigen content of the incomplete virus and com-

plete virus. Virus 8, 195-201. (in Japanese with English summary).

Ouchterlony, O. (1949). Antigen-antibody reactions in gels. Arkiv. Kemi. Mineral.
Och. Geol. 20, 1-9.

Paucker, K., Birch-Anderson, A. and von Magnus, P. (1959). Studies on the structure
of Influenza virus. I. Composition of infectious and incomplete particles. Viro-
logy 8, 1-20.

Schifer, W. and Zillig, W. (1954). Uber den Aufbau des Virus-Elementarteilchens der
Klassischen Gefliigelpest. I. Mitt. Gewinnung, physikalisch-chemische und biolo-
gische Eigenschaten einiger Spaltprodukte. Z. Naturforschg. 9b, 779-788.

Schifer, W. and Rott, R. (1959). Untereinheiten des Newcastle Disease und Mumps
Virus. Z. Naturforschg. 14b, 629-631.

Valentine, R. C. and Issacs, A. (1957). The structure of viruses of the Newcastle disese,
mumps, influenza (myxovirus) group. J. Gen. Microbiol. 16, 180-685.





