
The paper describes a large number of linear and
multichain synthetic polypeptides that are immuno-
genic and capable of provoking specific precipitable
antibodies, thus starting the use ofsynthetic antigens
for a better understanding of immunological
phenomena. Experiments described threw light on
several definitive chemical features necessary to
endow a molecule with immunogenicity, such as
composition, shape, size, and accessibility. [The SCI~
indicates that this paper has been cited in over 215
publications.]
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My PhD thesis at the Weizmann Institute
of Science (under the supervision of Ephraim
Katchalski-Katzir) was concerned with the syn-
thesis of polytyrosine, poly-p.aminophenylal.
anine, and polymeric azo dyes derived from
them. These should serve as synthetic models
for azoproteins, of which one rare example
was the attachment of haptens to proteins, by
Landsteiner. Reading his book on The Sped-
ficityof Serological Reactions, I stumbled upon
his statement that gelatin is probably not
antigenic because it does not contain tyro-
sine)

This led me to studies on the increase of the
antigenicity of gelatin upon attachment of
tyrosine peptides, which I continued with Ruth
Arnon (her PhD thesis). These showed that
limited tyrosylation enhanced immunogenicity
without significantly changing specificity,
whereas more extensive tyrosylation convert-
ed gelatin into a potent immunogen provoking
primarily antibodies to tyrosyl peptides.2 By
the way, it was then that we clearly defined
the notion of immunogenicity and distin-
guished it from antigenic specificity.

Several years earlier, inspired by a lecture
in Rehovot by “Mr. Polymer,” Herman Mark,
on new developments in the field, I synthe-
sized a new family of polymers, the multichain

polyamino acids.3 Assuming that gelatin is not
necessary for immunogenicity, we now used,
with Arnon, the water-soluble multichain poly-
Di-alanine as the carrier for peptides of tyro-
sine and glutamic acid and showed that the
resultin~copolymer, denoted ff,G)-A—L, led
to specific antibodies in experimental ani-
mals.4

Our preliminary communication on a “syn-
thetic antigen” was rejected by Nature on the
grounds that the journal does not publish pa-
pers that are part of a series. Sara Fuchs joined
us, and past of her Phi) thesis is summarized
in the re~iftantpaper, discussed here. Tens of
linear and multichain polyamino acids were
synthesized and tested for their immunogenic-
ity and antigenic specificity. We le~rneda lot
about the rote of size, composition, and shape,
as well as the accessibility, of those parts of
the molecule crucial for immunogenicity in the
nature of the immune response.

The availability of synthetic antigens per-
mitted a systematic elucidation of the molec-
ular basis of antigenicity, as well as other
immune phenomena, and permitted the un-
equivocal proof for the genetic control of the
immune response. This seems to me the main
reason for the importance of this paper, as
many laboratories became interested in the
synthetic approach to immunological phenom-
ena.5 Arnon and Fuchs, both in the Depart-
ment of Chemical Immunology at the Weiz-
mann Institute, played a major role in this de-
velopment, and in the early 1970s, together
with Arnon, we developed the notion of syn-
thetic vaccines of the future as a natural
corollary of the present study.6 Another off-
shoot of the paper is the synthetic “Cop 1,”
a copolymer of Ala, Lys, Glu, and Tyr, cross-re-
active immunologically with the basic enceph-
alitogen of the brain, investigated now clini-
cally~as a candidate drug for multiple
sclerosis.7

I have been at the Weizmann Institute of
Science for the past 36 years and have just re-
turned to the Department of Chemical Immu-
nology after a 10-year tour of duty as presi-
dent of the institute. The study reported in the
paper under discussion here, as well as studies
resulting from it, were rewarded with several
prizes, both to me and to Arnon.
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