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directions exist (symmetric qualitative cross-reactivity)
then the viruses are kin in the C-sense. Nevertheless,
there is no direct quantitative dependence between B-
sense kinship and A-sense kinship, i.e. the experimental
cross-reactivity should not be indicative quantitatively of
any “straight-forward topological resemblance” between
the viruses.

2.5. On the Phenomenon of Asymmetric Cross
Reactivity

The phenomenon of asymmetric cross reactivity has been
met with quite often without any explanation or com-
ment. The usually used formula of cross reactivity is
that suggested by [Archetti and Horsfall, 1951], namely,
¥ = ‘\/rl - ry, where r| is the ratio obtained by dividing
the heterologous titer of V, virus by the homologous
titer of V|, and r, is the ratio obtained when the hetero-
logous titer of V| virus is divided by the homologous
titer of V', virus. Such a formula levels out the possible
asymmetric cross reactivity.

In [Lipkind and Shihmanter, 1986] the phenomenon of
asvmmetric cross reactivity was often found. It con-
sisted in that the anti-V| antiserum inhibited the activi-
ties of the virus V,, while the anti-V, antiserum either
did not inhibit at all the activities of the virus V, (one-
side asymmetry), or the titer of heterologous inhibition
b the anti-V, antiserum was significantly lower than
that shown by the anti-V| antiserum (two-side asym-
meltry).

In view of the above-presented cross-reactivity model
and definitions of the antigenic kinship the asymmetry is
normal and expected. All the hvpothetical pairs of
viruses in examples 1-6 exhibited two-sided asymmetry.
For some high values of p most of the pairs exhibited
alse one-sided asymmetry. It can be easily proved that
there should be one-sided asymmetry (according to our
model) for some high values of p if and only if the D-
kinship is asymmetric for the given pair of viruses (pro-
vided Postulate 6 is valid.)

3. DISCUSSION

The aim of these studies was tc develop a hypothesis
describing the experimentally found diverse antigenic
relationships between avian PMV antigenic serotypes
using the universal principles of a combinatorial
mathematical model. The hypothesis is based on the
principle that both HA and Nase antigenicity of any
PPMV serotype detected by HI and NI test, respectively,
is determined by specific sets of distinct antigenic deter-
minants as clementary antigenic units. Accordingly, the
antigenic relationships between avian PMVs are attri-
buted to the presence of the same determinants in the
sets concerning dillerent serotypes, and the whole net-
work of the antigenic relationships 1s determined by
respective combinatorial mosaics of the determinant
types in each serotype. Of the six postulates of the gen-
eral hypothesis, the first one reflects a well established
fact (Choppin and Scheid, 1980). The second postulate
experimental ground (Lipkind and
Shihmanter, 1986; Portner. 1981; Smith and Hightower,
1980, 1982). The third as well as the fourth postulates,
which are not unreservedly established facts. form the
central body of the general hypothesis. The fifth postu-
late is,a logical inference from the accepted mechanisms
of inhibition of the virai HA and Nase activities. The
sixth postulate 1s a certain simplification made for the
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sake of convenience of the mathematical model but this
is a simplification of the conceivable picture rather than
that of certain established facts.

Our model explains the following phenomena: (a) asym-
metric cross reactivity, and (b) the phenomenon of the
difference in cross reactivity between two "identical”
PMVs (with no difference in HI and (or) NI titers
between them) which was expressed either (both) by a
spectrum of the interconnections or (and) by different
quantitative patterns of their cross reactivity with the
other avian PMVs (Lipkind and Shihmanter, 1986). The
phenomenon of asymmetric cross reactivity (a) has been
observed very often, mainly with influenza viruses, but
also with PMVs (Numazaki, et al, 1968; Rybinskaya,
1976; Starke, et al., 1977; Tumova et al.,, 1979; Yamane
et al., 1982). The only explanation (if any) of the asym-
metric cross reactivity was connected with the notion of
the "avidity". However, the experimental results of (Lip-
kind and Shihmanter, 1986) excluded such possibility.
Phenomenon (b) has never been explained before.
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