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BIKEN'S JOURNAL

Letter to the Editors

Estimation of Particle Weights of Myxovirus Antigens by the Gel Diffusion Technique

The presence of several antigenic coinponents in ether-disintegrated prepara-
tions of HVJ and NDV has been demonstrated by the aaar ael difftision techniqueT,
2) three antigens in both viruses, designated R, H and S, precipitate with viral anti-
serum. In HVJ, R is a rapidly diffusible component associating with hemagglutinin,
H is an inherent hemagglutinating component and S is s-antigen. These antigens
have not yet been identified definitely in \I'DV.

Estimation of the partide weights of these antigens will, doubtlessly, lead to con-
siderable advances in the elucidation of the structure of itTyxoviruses. We employed
the techniques developed I>y Allison and Humphrey3,4) to estimate the diffusion coef-
ficients and the partiale weights of Inyxovirus antigens IJy the gel diffusion method.

Antigens and antiserum were placed in troughs cut rectangulary in a I per cent
agarlayer. The diffusion coefficients (020) of the antigens were estimated from the
formula tan O VDb/D, , where D, and Db are the diffusion coefficients of the antigen
and antibody, respectively, and O is the angle made I>etween the antigen trough and
the straight precipitation line at optimal proportions. Over wide ranges of concentra-
tions of the antigen and antilJody, straight precipitation lines were observed. Here
Db, the diffusion coefliicient of y-globulin of rabbit serum, is takeil as 3.8 107
cm2. sec L (at 20 C)5).

Ether-disintegrated preparations of Inyxovirus and rabbit antisera were prepar-
ed as described in the previous reports1,2). A typical experiment is shownin Fig. I,
using ether disintegrated HVJ and anti-HVJ rabbit serum.
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Photograph of precipitation lines ohioined
by diffusion of an ether. diginfegrafed pre.
poralion of HVJ and anti. HVJ rabbit serum

in I per cent ogor from troughs cut reci-
angularly.
A precipifolion by R antigen is observed in
the on fibody side und a precipitation by H
antigen, in the antigen side.
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Thc diffusion cocmcicnts orm}, xovirtis antlerens thus calculated, are sumiTlanzed
in Tablc I, cxcept for antigens \\, hiclt did not precipitate sharply I)ecause of their low
concentration and the virus particle or ND\/ which showed no visil)Ie diffusion. The
particle \\, eights o1' the ITTyxovirus antigens were calculated from these diffusion coef-
ficients and the correspondino' sedimentation coemcients, assuming that the partial
specific volume or tlTese antigens is 0.7 ancl neglecting the hydration voltime, and are
showiT in the Table.

Table I. Sedimento1ion Grid diffusion coefficients and particle weights of myxovirus antigens

DiHusion
coefficient

7,7110~7 cm=/sec
O 49 I 10-7

O 080:ri0-7

30110~r

O 58/10-r

O 38 I 10-7H

V* 30 I I o7o 19/10-r

For 11cle weights were esiimoied. using the 10rmulo MW - RTS/11 -Vgl D, where T is Ihe absolute
temperature; R, Ihe gas consioni; s, Ihe sedimenioiion coefficient; V. Ihe partial specific volume;
g. the densiiy of Ihe suspending medium and D, the diffusion coeHicieni
* v indicaies the virus particle

V on jigen of HVJ does nol exaclly correspond 10 Ihe 1200 S component, as Ihe jailer conicins
R antigen besides V. So Ihe value given for Ihe pariicle weighi of the V antigen of HVJ is rid
denniiive

The values oldiHusion coeHicienis esiimoied by this meIhod has a error roange o110 per ceni

At present, 11 is not possi!Jle to obtain all the sedimentino' components cores pond-
ing to thcsc antigcnic components of myxovirus ; 1,011T the H and R components or
H\J constitute a ITema. 'glutinin o190 SI ' and ills not yet ccrtain whether the s-anti-
gelt of ND\! consists or S alone or I)o1h S and R components. Thus the scdimentation
COGmcients for' some components could ITot I)c shown in the Tanle. In further studies
o1T H\J SUI)units, the 4.0 S components could lie ISOlatcd IJy alkali-treatmcnt of ether
disintegraterl preparation or HVJ and \\, CTe identified antio'enically with the R coin-
Donent I)}, the gel diffusion techniquc.

The particle weight given for the Tnnuenza virus, PR8 strain is consistent \-\, ith
results or Schramm6 ).

Furthci. studies will I)e requircd to delcrminc the position orthese antlerensin the
virzil structure.

Virus

HVJ

Antigen

R

H

V*

NDV

PR 8

R

S

Sedimenlolion
coeRicienl

4 OS

1200

54

Particle

Weight

3.9 X I o4

700

12 I 108

16 I 104
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