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EDITORIAL

Controlling allergy with anti-idiotypic antibodies

The aiuigcnic determinants cxpreNscd by ihe variable
regions ol' antibod> molecules are eolleclnely termed
the idiotype (Id). There is evidenee in some immune
responses tor the prodiietion of antibodies against Id
and that such anti-Id could bear the internal image oi'
antigen. .According to the network tlieorv [1], anti-Id
antibodies serve to regulate the Id response and this
propertv has been used e.xperimentally (o manipulate
the immune responses associated v\ith autoimmunitv.
eancer and allergy.

In addition to its regulator) etleci on the svnthesis of
IgE (Id) [-]. in allergic conditions the binding ol anti-Id
to mast cell and hasophil bound Igl' may pre\ent
interaction of IgE with allergen. However, such Id-
anti-Id interaction on the mast eell and basophil surface
will, as shown in an article [3| published in this issue o\'
the journal, lead to cross-linking ol Igl molecules and
degranulation of these cells. Such an undesirable elTect
would clearly preclude therapeutic exploitation of anti-
Id antibodies. However, those authors argue that mast
cell and basophil degranulation h\ anti-Id will depend on
the availability of sutVicient numbers of adjaeentl\ bound
IgE molecules displaying the appropriate idiotype. I hey
consider that this is unlikel\ to occur frequently, and that
as such anti-Ids are weak degrantilators compared with
allergens, which exhibit se\eral epitopes that can be
recognized by IgE.

A therapeutically useful anti-Id should theretore be
one that targets IgE secreting B cells and blocks binding
of allergen to mast cell bound IgE molecules, but w ithout
cross-linking them. To achieve this goal, we propose that
we should, in the first place, look for naturallv occurring
lgG4 anti-Id antibodies.

We hypothesize that lu(14 anti-Id, despite being
structurally bivalent, is unlikelv to cause degranulation
of mast cells and basophils. because the short and
intiexible hinge of Ig(i4 renders it elTectively tunction-
ally monovalent |4 6]. Eortunatelv. igCi antibody
responses in allergic individuals are often of the Ig(i4
subclass, as its synthesis, like that of IgE. is up-regulated
by IL-4 [7]. Thus, the funetional monovaleiicv o\' lgCJ4
and bivalencv of other lgCi subclasses (e.g. IgGl) pro-
\ide a direct svstem for studving the eHects of mono-
valent and bivalent anti-Id on basophil degranulation //)
viirn. However, recent observations [8] that some indivi-
duals possess a polymorphism in I c- RIII which can be
activated to mediate M X (. by K cells through lgCi4
binding, raise the possibility oi' indirect cross-linking
through I c- receptors.

Tlie therapeutic applicability of a naturallv occurring
Ig(i4 anti-Id mav ileiiend to a huge degree on its etlect at
the B cell level. B cell clones expressing surfaee imniu-
noglobulin with the same Id and binding specificitv lor
allergenic peptides as expressed in their secreted IgE
antiboilies may be allected in \arying wa\s by the Ig(j4
anti-Id. In experimental animals, it appears that nano-
giam doses of anti-Id enhance and microgram doses
suppress the appearance of the appropriate Id-bearing
antibodies |'). 10].

For instance, if lgCi4 anti-Id is shown to down-
regulate /;; viini human IgE synthesis, its production
eould be boosted by immunization with an Id derived
peptide identified by screening a peptide library
expressed on filamentous phage surface [11] with an
isolated Ig(i4 anti-Id. The great attraction of this
strategv is that therapy is aimed at stimulating the
production of a naturally occurring, rather than a
novel, antibodv. The possibilitv remains. howe\er. that
such immuni/ation will also elicit anti-Id responses in
other less beneficial isoiypes.

To get round this problem. v\e are currently construct-
ing chimaeric mouse-human Ig(i4 anti-Id (i.e. consisting
of mouse variable region domains and human Ig(i4
constant region domains) against the Id of Dcip I-
specifie IgE. Once this antibody has been produced it
will then be fully humanized, bv recombinant DN.A
techniques, to facilitate future clinical applications,
recognizing the likelv benetits of in vivo use of human-
l/ed antibodv as opposed to niiuise reagents [12 14). The
added advantage ol opting for an engineered lgG4 anti-
Id IS that, for instance, if indireet cross-linking through
Fc" receptors proves to be a problem (see abo\e). the I c
region ol Ig(i4 will be mutated (e.g. by removal of the N-
linked t:l\cos\lation site) to prevent these interaetions
[15].

Allergic indiv iduals also have naturallv occurring anti-
globulins directed against the Fc region of Igf. which are
collectiveK termed autoanti-lgF antibodies [16]. These
differ from anti-idiotypic antibodies in that thev are not
directed against allergen-specilic lyl . and as such they
may ha\e a more general immunoregulatory etlect on
Igl . Sonic of the potential therapeutie problems associ-
uated with the use of anti-Id antibodies to suppress
allergic reactions and the suggested solutions (see
above) are also applicable to anti-IgE autoantibodies

There is. however, a major difference between anti-Id
and anti-l c autoantibodies in terms of their interac-
tions with high- and low-atiinitv receptor bound IgE.
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Resonance energy transfer studies have demonstrated
that IgE. in contrast to Ig(i. has a bent shape and that
the IgE molecule binds to its receptor with its convex
surface facing the membrane [17]. The high-atlinity
receptor (EccRI) binding site, located in the N-term-
inal segment of Cf3. is thus accessible only on the same
comex tacc; the second site on the opposite chain will
be occluded on the conca\e surface. Therefore, the
success of strategies based on using naturally occurring
autoanti-lgl antibodies that block binding of IgF to
Fc RI. without causing mast cell degranulation. will
depend on the bent structure of IgE. as the iciRI
binding site would otherwise have an accessible coun-
terpart on the other side of the molecule. It is therefore
of great interest and therapeutic relevance that circulat-
ing autoanti-lgE antibodies are mainly directeil against
a region i>f IgF (aa301-.V^9) [18] encompassing the high-
artinity receptor binding site (aa3.3O-335).

Based on these observations, we predict that anti-l c
autoantibodies are unlikely to bind to receptor-bound
IgE and as such may prove to be therapeutically safer
than anti-Id antibodies. However, as such intervention
strategies become available in the near future, the aller-
gist will have to decide between the selective or general
control of IgE.
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