Nature of Meromyosins

Following up the observation of
Gergely (I) that a partial digestion of
myosin with trypsin leaves its adenosine
triphosphatase activity intact, Mihalyi
(2) and Szent-Gyorgyi (3) isolated two
large fragments of myosin from the di-
gested mixture. The heavier of the two
components carrying the adenosine tri-
phosphatase activity was named H-mero-
myosin (H), the lighter component
L-meromyosin (L) (3). Since these

components are liberated in about equal’

weights and since H is about twice as
heavy as L (L’s molecular weight, 100,-
000) the myosin molecule must contain
one H and two L components.

Since the meromyosins in their amino
acid composition add up to myosin (4),
they can be considered as the primary
products of splitting, essentially unmodi-
fied by further digestion. In addition to
trypsin other proteolytic enzymes such
as chymotrypsin (§), subtilisin (6),
and snake venom (7) have been found
to split myosin, yielding products
roughly similar to those produced by
trypsin. Since these enzymes split ester
bonds as well as peptide bonds, it is im-
portant to study the C-terminal groups
of the split products to see whether those
groups which appear correspond to the
~ known specificity requirements of these

“enzymes.

Although the L-meromyosins produced
by these enzymes appear very similar,
they exhibit subtle differences. Gergely
(8) found that L-meromyosin obtained
with the digestion of chymotrypsin
yielded 1 mole of phenylalanine as a
C-terminal end group when studied with
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carboxypeptidase A (8). With the dis-
covery of a new carboxypeptidase (9),
specific for basic amino acids, it was
possible to demonstrate the presence of
a C-terminal lysine on the L-meromyo-
sin produced by trypsin (10).

The appearance of these C-terminal
groups is in agreement with the known
specificity requirements of these proteo-
lytic enzymes. The L-meromyosin pro-
duced by snake venom again is different
since it has a C-terminal alanine (7).
From these observations one must con-
clude that the meromyosins are the pro-
teolytic split products of myosin and as
such should not be considered as pre-
existing subunits of myosin. Neverthe-
less, since tracer studies show that the
two fragments of myosin have different
turnover rates (17), at least two subunits
of some kind pre-existing in the muscle
can be postulated.

For the arrangement of the meromyo-
sins in the myosin molecule, Holtzer and
Rice (12), from light-scattering evi-
dence, proposed the arrangement LLH.
In the interpretation of light-scattering
data summation of shape considerations
presents a difficult problem which can
be solved only with simplifying assump-
tions,

The fact that both L- and H-mero-
myosin have “wounded” ends (13) sup-
ports the LHL arrangement. There are
other chemical and biochemical facts
that support “this arrangement; here I
want to point out one which appears
quite decisive against the LLH arrange-
ment.

The arrangement LHL is symmetrical -

and permits a molecular weight of the
myosin monomer to be about 220,000,
one-half of the current value of about
440,000.

The recent careful experiments of
Ellenbogen and co-workers (/4) :show
that the .molecular weight of myosin
from dog heart is:about 223,000. Since
myosin of twice this size, obviously a
dimer, also has been obtained from heart
muscle, an arrangement of the mero-
myosins in myosin (MW =~ 440,000)
must be such as to permit the halving
of the molecule.

Evidence is mounting to show that
myosin is more complex than the mero-
myosins would imply. Kominz in this
laboratory isolated from myosin without

the use of proteolytic enzymes a protein
(about 12 percent myosin) rich in
phenylalanine and very much different
from the meromyosins (15). Alcohol de-
naturation was found to split L-mero-
myosin into a crystalline and noncrystal-
line component (/6), showing the com-
plexity of L-meromyosin.

To unravel the detailed composition
of myosin is very important because it
is becoming more and more apparent
that without such knowledge the role of
myosin in muscular contraction will not
be understood.
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Soluble Deoxyribosidic Compounds
in Relation to Duplication of
Deoxyribonucleic Acid

One of the puzzling features of chro-
mosome reproduction is the abruptness
and relative rapidity with which the
chromosomal substance is synthesized.
Wherever the phenomenon has been ade-
quately studied, whether in cells of
plant, animal, or microorganism, the
duplication of deoxyribonucleic = acid
(DNA) has consistently been found to
occur during a comparatively brief in-
terval in the life span of the cell. This
behavior is in marked contrast to that
of many other cell components which
fluctuate in concentration or increase
gradually in amount during cellular de-
velopment.

The cause and course of DNA dupli-
cation is but little understood. Not even
in phage-infected bacteria, where the
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