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DR CAvALIER-SMITH REPLIES—I like Bate-
man’s modification of my model. It
implies that a non-replicating eukaryote
chromosome is a single, circular self-
complementary polynucleotide chain;
there are several ways this might be
tested. In fact recent evidence indicates
that vaccinia virus DINA may have this
structure!. Some other viruses do not,
however, and an enzyme system has been
isolated® from phage T7 which can cross-
link the termini of some of them (T7,
T3, Tl and A) in the ways postulated in
my original paper®,

This implies that even these phages
have terminal palindromes; they may
therefore be able to replicate according
to my original model as well as (or
instead of) Watson’s concatomeric one.
Another model involving a terminal
palindrome has been independently pro-
posed* for the replication of linear
mitochondrial DNA in Tetrahymena,
But this postulates a palindrome only
at one end and therefore requires a
circular intermediate, and so seems
implausible for eukaryote nuclear DNA,
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Hepatocyte sialoglycoprotein

Evans' reported that the plasma
membrane enzyme nucleotide pyrophos-
phatase is located on the external face
of the hepatocyte surface. Based on this
result, Evans argues that proposals which
suggest cell surface glycosyl transferases
function in cell adhesion?:?* and in setec-
tive binding of asialo-glycoproteins? are
less tenable.

As nucleotide pyrophosphatase on the
outer membrane surface rapidly cleaves
nucleotide sugars and Roseman? has
placed an important role for these
glycosyl transferase substrates in his
theory of cell adhesion, Evdns says the
proposed mechanism would not be pos-
sible. T wish, however, to re-emphasise
our results which implicate liver plasma
membrane galactosyl transferase in the
binding of asialo-glycoproteins®’. We
suggest that this result modifies Rose-
man’s original proposal to the extent
that cells remain attached to one another
by complexes between glycosyl trans-

ferases and their oligosaccharide pro-
ducts. Thus, the liver recognition of
non-reducing terminal galactosyl residues
on asialo-glycoproteins does not require
any involvement of nucleotide sugars, as
the active transferase seems to be galac-
tosyl transferase for which the asialo-
protein is a product, and not a substrate.

Evans’ result suggests to us that
another possible importance for nucleo-
tide pyrophosphatase being localised
on the exterior of hepatocytes is that
this enzyme may catalyse degradation
of external RNA. Clearly a cell must
exclude foreign messenger RNA from its
cytoplasmic environment, as such a
molecule might function in protein
synthesis resulting in the eventual trans-
formation of that cell. Such a potent
effect of RNA has already been shown
to be operative for RNA tumour viruses.
Naked RNA itself can be infective®,
and the addition of other macromolecules
which may complex with the RNA and
thus protect it from enzymatic hydrolysis
enhances infectivity®. Results haveshown*
that liver plasma membrane degrades
RNA, and inhibition of membrane
phosphodiesterase (nucleotide pyrophos-
phatase) with EDTA diminishes this
activity™®, A second, well-established
marker enzyme for the plasma membrane
is 5’-nucleotidase and it also has been
shown to be on the outside surface of
both liver?® and leukocyte! membranes.
The 5’-nucleotide products of nucleotide
pyrophosphatase would be substrates for
5-nucleotidase, and indeed liver plasma
membrane completely hydrolyses RNA
to nucleosides plus inorganic phosphate’.
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Matters arising

Matters Arising is meant as a
vehicle for comment and discussion

about papers that appear in
Nature. The originator of a
Matiers Arising contribution

should initially send his manuscript
to the author of the original paper
and both parties should, wherever
possible, agree on what is to be
submitted. Neither contribution
nor reply (if one is necessary)
should be longer than 300 words
and the briefest of replies, to the
effect that a point is taken, should
be considered.
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Dr Evans REPLIES—Aronson is correct in
pointing out that the binding of asialo-
glycoproteins by a receptor, possibly a
galactosyl transferase present in a liver
plasma membrane fraction can occur
without a requirement for sugar nucleo-
tides. The involvement of sugar nucleo-
tides in the transglycosylation reaction
was postulated by Roseman to account
for the de-adhesion process' and there-
fore their hydrolysis by the surface-
located nucleotide  pyrophosphatase
would be a problem. Such proposals,
however, must remain tentative until it is
demonstrated more clearly that galactosyl
and other sugar transferases are indigen-
ous and functional components of the
liver plasma membrane, and do not re-
flect contamination by Golgi membranes.

The plasma membrane fraction used by
Aronson was shown to derive mainly
from the liver sinusoidal surface®? and
to be contaminated by Golgi membranes
as indicated by morphological markers
and high activities of galactosyl and sialyl
transferases®* that we have shown to be
absent from the contiguous and bile
canalicular face subfractions®. A fuller
assessment of a possible role for cell
surface galactosyl transferases and asso-
ciated enzymes in the binding of serum
components and in cell adhesion must
await further analysis of the specific
domains of the surface membrane and
their interrelationships with Golgi mem-
branes. Recently, the absence of cell
surface galactosyl transferase in a number
of cell lines was reported®, supporting
the general conclusion that this enzyme
does not play a role in cellular adhesion,
cell recognition and contact inhibition.
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