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A protein kinase that catalyzes an adenosine 3’,
5.monophosphate (cyclic AMP)-dependent pho~-
phorylation of casein and protamine was purified
from rabbit skeletal muscle. The Km values of
cAMP for these reactions are 1 x iO—

7
and 6 a

10—6, respectively. The protein kinase markedly
increases the rate of the cAMP-dependent activa-
tion and phosphorylation of phosphorylase kinase
by ATP. [The SCI~indicates that this paper has
been cited over 675 times since 1968.1
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“I joined the laboratories of Ed Krebs and
[.1-i. Fischer as a postdoctoral fellow in the
autumn of 1966. Krebs was the past master
of having fellows ‘choose’ the project that
he thought best for them. So I ‘selected’ to
work on the activation of phosphorylase
kinase. Possibly, I was spurred on by Krebs’s
comment that hedid not think a ‘phosphor-
ylase kinase kinase’ existed. At that time,
phosphorylase kinase was already highly
purified; the stimulation by cAMP of the
Alp-dependent activation was well recog-
nized. A~is the axiom of biochemistry, the
conditions of an experiment should be op-
timized; so since the activation and phos-
phorylation of phosphorylase kinase were
faster at higher concentrations of ATP-
Mg

2
+, it was examined under those condi-

tions. After the fact, we understand that
high AT!’, in fact, masked the specificity of
cAMP-dependent activation.

“Four observations led to the discovery of
the cAMP-dependent protein kinase. The
first was the conviction that at high AT!’
there were two catalytic processes to ac-
tivate phosphorylase kinase. The second
was the unpublished observation of Bob
Kemp that .there was far less than a stoi-
chiometric binding of cAMP to phosphor-
ylase kinase. The third, albeit unrecognized

by the investigators,
1

was that anomalously
phosphorylase kinase was reactivated at a
much faster rate after dephosphorylation by
a crude protein phosphatase preparation
than it was in the initial activation.

“The fourth observation was the most
crucial. One night, while ‘watching’ a col-
umn, I picked up Carmen Gonzalez’s MS
thesis. This was work done in 1962, unpub-
lished because it was difficult to interpret,
and somewhat forgotten. Carmen had de-
scribed how a heat stable factor, first de-
scribed because it interfered with the assay
of cAMP,2 modified phosphorylase kinase
activation. What became apparent was that
if phosphorylase kinase activation involved
two catalysts, Carmen’s inhibitor only
blocked one of them. Could it be that this
inhibitor would block the activator that was
present, but unrecognized, in the crude ex-
tracts in the phosphatase experiment? Could
it be that the activating factor in crude ex-
tracts was a mediator of cAMP? Could it be
that phosphorylase kinase preparations
were contaminated with this mediator of
cAMP? Well, the history now is well known
and the answer to all three questions was
yes. The first definitive experiment was
designed and from that single experiment
came the identification of both the cAMP-
dependent protein kinase and the heat-
stable inhibitor protein of that enzyme.
Ironically, this experiment was not pub-
lished until later,

3
and the first paper was

built upon experiments that were possible
only after this cAMP-dependent ‘phosphor-
ylase kinase kinase’ was purified.

“The identification of the cAMP-depen-
dent protein kinase was an experiment
whose time had come and I was fortunateto
have been at the right place at the right
time. Its discovery marked the end of an era
of investigation with all the links in the
chain of the glycogenolytic ca5cade now
known.

4
Krebs had chosen to investigate

this system recognizing that it served as a
model for cAMP-mediatedhormonal action.
Because, with the final link in, Krebs
thought it not erudite to point out the ob-
vious, he has not been given the unique rec-
ognition that he deserves.”
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