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Physical and kinetic criteria d the multiplic-
ity of cyclic nucleotide phosphodiesterase(s), the
enzyme system solely responsible for cyclic AMP
and cyclic GMP catabolism. A theoretical basis for
the anomalous kinetic behavior of the enzyme was
derived and a new assay procedure described in
this paper. [The SCI® indicates that this paper has
been cited in over 700 publications since 1971.)
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“As a graduate student in the late-1960s
interested in the hormonal regulation of car-
bohydrate or lipid metabolism, ! was led in-
exorably to cAMP (this despite the fact that
one of my thesis advisers swore that cAMP
was an artifact). Ultimately, this translated
in the laboratory to having to watch Dowex
columns drip. | was okay with big columns,
but little Pasteur pipettes or glass columns
of Dowex resin dripping seemed like the
world’s biggest waste of time and drove me
up the wall. | was struggling with my col-
umns in Mike Appleman’s laboratory at the
University of Southern California in order to
use 3H-cAMP (just then commercially avail-
able) as a substrate for PDE as a way to in-
crease the sensitivity of the published pro-
cedure. This work was based on that of Bob
Kemp and Mike published a vyear earlier.
Their studies also prompted Gary Brooker to
develop an isotope dilution assay for tissue
cAMP2 during his graduate studies with
Mike. Gary’s cAMP assay was never used for
much because the radioimmunoassay for
cAMP came out about the same time. How-
ever, his work provided us with the basis for
a PDE assay because the success of the
isotope dilution assay required the existence

of high affinity PDE. Mercifully, that assay
required no columns since the exchange
resin quenches bound tritium which allowed
the whole thing to be done in a scintillation
vial or centrifuged and an aliquot measured.
It is ironic that several years later we discov-
ered Dow had changed its resin processing
procedure such that too much nonspecific
reaction product binding occurred and we
ultimately had to go back to little columns
again. This time we designed a vacuum ap-
proach for a hundred columns so separation
on the little monsters only takes about two
minutes and is thus tolerable 3

“It is sort of remarkable to me that this
assay is still being used by so many labs 11
years after it was published. | think the
paper is cited because the method is cheap,
easy to do, and works. It is also cited as a
reference to the initial characterization of
the multiple forms of the enzyme and the
logic of why a mixture of two separate cata-
lytic sites of varying affinity may display ap-
parent negative cooperativity. | was sur-
prised to learn that only 25 percent of the
Citation Classics are methods papers.® This
paper does not fit that category solely, but
its method component is certainly a major
cause of its popularity. | plead guilty to
standing in the right place at the right time.

I suggest to graduate students that in ad-
dition to dedication and hard work, antici-
pation of where fields are going is a useful
practical attribute for a scientist.

“1 believe that this paper is successful
because my thesis adviser, Mike Appleman,
is a good scientist for which there is no sub-
stitute for any graduate student. Its signifi-
cance is that we are able to study hormonal-
ly regulated PDE forms, but it represents on-
ly a smali step in understanding hormone
regulatory mechanisms and their pharmaco-
logical or genetic control. As for honors,
what better for such an egotistical lot as we
than to be recognized and mimicked by our
colleagues?”
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