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Lipid composition of Golgi apparatus purified from
rat liver was determined and the results were published in the first paper. Paper two provides the first
demonstration that glycosyltransferases of
glycosphingolipid biosynthesis are concentrated in
Golgi apparatus. [The SCI® indicates that these
papers have been cited in more than 205 and 175
publications, respectively.]
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While we had laboratory facilities in neighboring buildings at Purdue, we met first in 1968
as a result of publication of a paper by S.N.
Grove, C.E. Bracker, and D.J. Morre.1 Reading
this paper prompted Keenan to join with Morre
in isolating Golgi apparatus from homogenates
of animal tissues, using a rapid method Morre
had developed for isolation of Golgi apparatus
tractions in good yield and of purity sufficient
for biochemical analyses.2
Our initial collaboration centered on the compositional basis for the polarity of Golgi apparatus observed via electron microscopy. We hypothesized that Golgi apparatus may have a
membrane lipid composition intermediate between that of endoplasmic reticulum and plasma
membrane. Results of our studies, published in
the Biochemistry paper, provided evidence that
Golgi apparatus were intermediate between endoplasmic reticulum and plasma membrane in

relative amounts of two major membrane phospholipids—sphingomyelin and phosphatidyl
choline. This paper has been cited frequently
since it was one of the earliest biochemical
studies of isolated Golgi apparatus. Results
from this study were a key component in the
formulation of the endomembrane hypothesis,3
developed to guide our further studies in the
area of Golgi apparatus function in membrane
differentiation and secretion.
The second paper was an extension of our
earlier study, showing that a galactosyltransferase was highly enriched in Golgi apparatus
and could serve as a marker enzyme to monitor
Golgi apparatus isolation.'This finding led us to
question the prevailing wisdom that glycolipids
were exclusively localized in, and synthesized
by, plasma membrane. We showed first that
sialic acid-containing glycosphingolipids (gangliosides) were not exclusively localized in
plasma membrane5 but, instead, were found
also in Golgi apparatus and other intracellular
membranes.6 Our first attempts to establish the
cellular localization of glycosyltransferases of
ganglioside biosynthesis were limited by the
necessity to synthesize some of the required
sugar nucleotide substrates. We contacted
Subhash Basu for assistance. He provided us
with sugar nucleotides made in his laboratory
and with expert advice on making transferase
assays with lipid acceptors. The paper from this
work is cited frequently because it provided the
first evidence for a central role for Golgi apparatus in glycosphingolipid synthesis.
Not long after we published the second of
these studies, Morre changed departments and,
a few years later, Keenan changed institutions.
Yet, we continue the collaboration which began
more than 20 years ago. Recently, we worked
together on reconstitution of Golgi apparatus
function in a cell-free system7 and now are
engaged in collaborative studies of the role of
Golgi apparatus in lipid trafficking.
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