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Summary. - Three subvariants of human IFN-alpha?2 (2a, 2b, 2¢) were
found antigenically highly homologous, using a panel of specific
monoclonal antibodies (MoAbs) directed to seven epitopes. Only in
the region 30-41 IFN-alpha2c showed some difference from the
corresponding structures of subvariants 2a and 2b. An universal
sandwich ELISA for the quantification of all subvariants of human
IFN-alpha? was designed. A major increase in sensitivity of the
immunoassay could be achieved, when polyclonal antibody to IFN-
alpha2 was combined with a mixture of three MoAbs to distinct sites
of IFN-alpha2, compared to the combination of a polyclonal anti-
body with a single MoAb. The sensitivity of the established ELISA
ranged between 1-10 units/ml of IFN-alpha2 and no cross-reactivity
with IFN-alphal, -beta, or -omegal could be observed. We estimated
the content of IFN-alpha2 to about 56 % in leukocyte IFN-alpha or to
about 72 % in Namalwa IFN-alpha.
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Introduction

Virus-induced human IFN represents a mixture of at least 15 related subtypes
with IFN-alphal and IFN-alpha2 as the main species (Hiscott et al., 1984;
Weissmann and Weber, 1986). Enzyme immunoassays (ELISA) for natural IFN-
alpha cross-react with IFN-alphal and IFN-alpha2 and are therefore not suitable
for subtype-specific determinations (Shearer et al., 1984; Berthold et al., 1985;
Meager and Berg, 1986; Notani et al., 1989). Moreover, three subvariants of
human IFN-alpha2, designated 2a, 2b and 2c are known, which display also
some differences in antigenic properties (Von Gabain et al., 1990). In this paper
we describe a specific sandwich ELISA for quantification of all alpha-2-
subvariants, employing polyclonal antibody and MoAbs to IFN-alpha?2 as a first
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Table 1. Reactivity of MoAbs with IFN-alpha2 subvariants in ELISA

IFN
alpha

MoAb Epitope alpha2c¢/ omegal/

2a 2b 2¢ 2b+5aa omegal alpha2c
4-1 1-64 + A+ + + o+ ++ + -
7-1 1-64 + + o+ + + 4+ + + -
N40 30-41 ++ ++ ++ ++ + -
N43 30-41 + + ++ + + -
N7 36-38 + + + A+ + - -
N27 43-54 + 4+ + 4+ + 4+ + A+ + + + +
Ni2 63-76 ++ ++ ++ + 4+ ND ++
N8 77-85 ++ + + ++ ++ ND +
N54 105-125 + +++ +++ +++ - ++

Aygy values: + (> 02), +4+ (>04), +++ (>0.6)
ND: not determined

-alpha2b and -alpha2c in a sandwich ELISA (Table 1). Moreover, two prepara-
tions of IFN-alpha2b were tested - a full-size protein and that with the additional
five amino acids at the N-terminus. Antibodies directed to six different epitopes
of IFN-alpha?2 exerted approximately the same binding with four recombinant
IFN-preparations. Only MoAbs N7 and N43 with the binding sites located
around residues 30-41 showed the highest reactivity towards subvariant 2¢ (the
antigen used to establish these MoAbs).

Sandwich ELISA for quantification of IFN-alpha2

For the quantitative IFN-alpha2-ELISA the MoAbs 7-1, N27 and N54 with the
strong binding to all alpha2-subvariants and recognizing different sites were
selected. To determine the optimal sandwich configuration of the assay, the first
polyclonal Ig to IFN-alpha2 was combined with purified MoAbs at the concen-
tration 1 wg/ml. Combinations using single MoAbs did not demonstrate
significant differences between three compared antibodies and the sensitivity of
these immunoassays for IFN-alpha2 averaged at 50-100 IU/ml. However, when
MoAbs 7-1, N27 and N54 were mixed at a ratio 1:1:1 and this cocktail was used
as a second antibody, an about 5-fold increase in the sensitivity of the assay
could be observed (Fig. 1). At this configuration, the ELISA was able to detect
less than 10 IU/ml of IFN-alpha2. Application of MoAbs in the concentration
range 0.1-10 ug/ml did not significantly affect the sensitivity of the immunoas-
say (data not shown).

Assay of natural IFN-alpha?2
The developed ELISA was used for estimation of IFN-alpha2 content in












