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vtinin «n the blood of the oyster, Crassostrea virginica.
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A protein in the blood of normal oysters agglutinates
red blood cells of several vertebrate species. It en-
hances phagocytosis of red cells by oyster hemocytes
and may affect disposal of foreign substances in oyster
tissues. (The SCI® indicates that this paper has been
cited in more than 120 publications, making it the
most-cited paper published in this joumnal.]
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How Do Invertebrates Recognize
Foreignness?
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Many invertebrate animals are important to
human affairs because of their roles as di-
etary items, crop pests, and vectors of infec-
tious agents. Only since 1950 have we begun
to understand the details of how they inter-
act with the latter.

In 1950, Leslie A. Stauber, a Rutgers Uni-
versity faculty member steeped in that
institution’s tradition of oyster biology, pub-
lished the first experimental study of the
oyster’s response to foreign material in its
tissues.! Shortly after that, Sung Y. Feng and |
began our doctoral research under Stauber’s
tutelage. We extended his findings to show
that microbes and other biological particles
are removed by oyster phagocytes2? and that
these reactions are modulated by environ-
mental conditions.3 As this picture of cellular
defense mechanisms began to develop in the
late-1950s, the oysters of Delaware Bay were
devastated by an epidemic disease named
“MSX.”4 This economic catastrophe aroused
new interest in invertebrate “immunology,”
and important studies of basic molluscan bi-
ology were initiated.

When | joined the University of Delaware
faculty in 1960, | tried for several years,
without notable success, to establish oyster
cell cultures. In search of a more productive
research problem, | turned to 'questions
about invertebrate cellular recognition
mechanisms using the oyster as my experi-
mﬁlal»ed.Acmdepnllnna‘ymm

properties was present in
oyster blood and might affect the interaction
of biological particles and oyster phagocytes.
The obvious experiments were quickly per-
formed and they showed that a soluble sub-
stance (lectin) reacted with certain red blood
cells and enhanced phagocytosis by oyster
cells. The ipt was submitted to the
Joumal of Invertebrate Pathology and ac-
cepted by the editor, Tomdmg,a'strong
proponent of comparative immunology.
Agglutinins in the blood of invertebrates
had been known for several years,5 but their
function was unknown. My contribution
showed that invertebrate lectins might serve
as recognition molecules that could enhance
the effectiveness of cellular defense mecha-
nisms. Fortunately, several people entering
the field of invertebrate immunity at that
time brought with them new concepts and
experimental approaches. During the inter-
vening years, several laboratories contrib-
uted increasingly sophisticated research that
has advanced understanding of phagocyte-
lectin interaction.6 Detailed models of inver-
tebrate recognition mechanisms are still
evolving as comparative immunology of in-
vertebrates moves toward the mainstream of
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