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feel justified in continuing to use the term
IL-4 for this factor.

With the current burgeoning of interest
in lymphokine research, this problem is
likely to occur again. We therefore sug-
gest that the TUTS should take appropriate
steps to provide nomenclature guidelines
for these molecules.
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Overburdened African

women

Sir—Within the context of the energetics
of load carrying by African women'’, I
wish to point to a condition which is
known as Kikuyu bursa®. This condition
may provide a clue for some of the ques-
tions raised. As indicated in the article,
Kikuyu women carry loads behind their
backs supported by a strap. Compression
of skin and subcutis between load and ver-
tebral column and the honizontal - longi-
tudinal vibrations of load during each step
indaces an anatomical structure in the
subcutaneous tissue of the low-back area.
This structure has the features of a classi-
cal bursa. This Kikuyu bursa partially ab-
sorbs the vibration forces related to load
carrying.

The bursa, the histological structures of
which cannot be distinguished from the
prepatellar bursa (also known as house-
maid’s knee), may become enlarged and
painful, and is often surgically removed.
Extensive calcification may be present
in the wall of this chronically inflamed
bursa,
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Scientific Correspondence
Scientific Correspondence is intended
to provide a forum in which readers
may raise points of a rather technical
character which are not provoked by
articles or letters previously published.
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SCIENTIFIC CORRESPONDENCE
Discrepancies in length

of myosin head

Sir-—Mendelson’ recently discussed dis-
crepancies between various measure-
ments of the length of the myosin head,
this being an important parameter in any
detailed description of the structural chan-
ges that cause muscle contraction. He
criticized the view™” that recent data from
crystals of myosin subfragment—1 (S1,
equivalent to the myosin head) support
the length of about 19 nm measured by
electron microscopy’ ', as opposed to the
12 nm value inferred from X-ray scatter-
ing measurements’. We contend that, on
the contrary, the bulk of data, including
those from 81 erystals, do indeed show the
head to be about 19 nm long. and that
there is evidence of insensitivity in the X-
ray scattering method that could account
for its lower estimate.

The myosin head is roughly the shape of
an elongated comma, with the actin bind-
ing site located near its bulbous end’ and
the tail part of the myosin molecule at-
tached to its narrower (neck) end. The
neck region of the head includes the regu-
latory light chain, and electron micro-
scopy of shadowed myosin and S1 shows
that intact heads (that is, containing the
light chain) are approximately 19 nm
long"* but apparently become shorter (the
neck disappears) if the light chain is re-
moved’. Most three-dimensional recon-
structions of the actin—S1 complex have
used S1 lacking this light chain, and they
concur with the images of single molecules
in showing a roughly 12 nm length™".
When the light chain is present, a longer
length (at teast 17.5 nm) is found, similar
to the length of the intact head’.

In contrast with this picture, X-ray scat-
tering data have been interpreted to show
a length (maximum chord) of 12 nm (ref.
8), which does not change when the light
chain is removed”. The discrepancy bet-
ween electron microscope and X-ray
measurements is too great to be explained
simply by the fact that the longer lengths
quoted from electron microscopy are
often contour lengths (as suggested by
Mendelson'). For example, even the max-
imum chord of §1 with the regulatory light
chain present (measured by electron mic-
roscopy) is at least 15— 16 nm (refs 7,12),
3—4 nm greater than the X-ray scattering
value. Taken alone, the failure of X-ray
scattering to detect any change in length
when the light chain is removed suggests
that the light chain is located a distance
from the centre of mass of the melecule
equal to the measured radius of gyration
(R.),3.5nm (ref. 11). Such a conclusion is
incompatible with the electron micro-
scopy results, which show most of the light
chain to be a long way from the centre of
mass. A further inconsistency in the X-ray
results is that R, is unchanged when the
head is attached to a substantial length of
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the myosin tail”. As Mendelson himself
points out”, this suggests that the region of
the X-ray scattering spectrum that is ex-
amined to determine R, could similarly be
insensitive to the presence of an extended
neck on the head, especially if the neck
were flexible, with the result that the true
length would be underestimated.

Crystalline S1 (ref. 3) contains the regu-
latory light chain and has an extended
neck as judged by the barbed arrowheads
formed when it binds to actin™". Winkel-
mann et al.” state that the length of the head
is greater than 16 nm. The data from crys-
tals are therefore consistent with the
longer length seen in the electron micro-
scope and do not agree with the short
length.

Thus, measurements by all four differ-
ent electron microscope approaches’”
give striking agreement in their estimates
of a head length of at least 16 nm. The
shorter of these lengths are probably
underestimates (because of averaging
procedures and of difficulties in determin-
ing molecular boundaries — see refs 3, 7)
and the true value is likely to be close to 19
nm, as measured in images of individual
myosin molecules, where the length can
be measured unambiguously from the tip
of the head to its junction with the myosin
iail. In our view, the disagreement be-
tween the conclusions from the electron
microscope and the X-ray data point to a
weakness in the X-ray scattering method
in that it may fail to detect thin, prob-
ably flexible", portions of protein mol-
ecules.

RoGer CrAIG
Department of Anatomy,
University of Massachusetts
Medical School,
Worcester,
Massachusetts 01605,
USA
Joun TrINICK
PETER KNIGHT
Muscle Biology Division,
AFRC Institute of Food Research —
Bristol Laboratory,
Langford,
Bristol BS18 7DY,
UK

1. Mendelson. R. Natiere 318. 20 {1985).

2. Craig. R. Nature 316, 16 (1985).

3. Winkelmann, D.A_. Mekeel. H. & Rayment. 1./, molec.
Biof. 181. 487 {(1983)

4. Ellioit. A. & Offer. G. J. melec. Biof. 123,505 (1978).

5. Fhcker, P.F.. Wallimann. T. & Vibert. P. J. molec. Biol
169,723 (1983}

6. Walker, M_. Kaight. P. & Trinick. 1. J. molec. Bivl. I84.
S35 (1985).

7. Vibert. P. & Craig. R.J. molec. Biol 157,299 (1982).

8. Mendelson. R & Kretzschmar, K.M. Biochemisiry 19,

4103 (1980).

9. Taylor. K.A. & Amos. L.A. J. molec. Biol. 147, 297
(1981)

10. Toyostima. C. & Wakabayashi_ T. J. Biochem. {Tokyvoj
97. 219 {1985).

11. Mendelson. R. Narere 298. 665 (1982).

12. Mendelson. R.A. & Wagner, P.D.J. molec. Biol 177,153
(1984).

13. Rayment. 1. & Winkelmann. D.A. Proc. aain. Aced. Sci.
U S.A. 814378 (1984).

4. Crag. R. eral. J. molec. Biol. 140, 35 (1980).



	Discrepancies in length of myosin head

