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Onco Gen 
from Peter Newmark 

A pair of papers in this issue implicate 
two human genes, both of which have 
some pretensions to be called oncogenes, 
in the causation of specific cancers that 
are associated with chromosomal 
rearrangements. 

The more advanced study is that of de 
Klein and his colleagues on page 765. 
They show that c-ab/, the human gene 
homologous to the oncogene of Abelson 
murine leukaemia virus , is translocated 
from chromosome 9 to chromosome 22 in 
the leukocytes of three individuals with 
chronic myelocytic leukaemia (CML). 
The implication is that c-ab/ is activated 
as a result of its translocation and that the 
activation is associated with the disease. 

The translocation between chromo
somes 9 and 22 is found in over 90 per cent 
of cases of CML. One result is the so
called Philadelphia chromosome -
chromosome 22 without its long arm. 
Another is the addition to chromosome 9 
of the deleted section of chromosome 22. 
It has also been generally assumed that 
there is a reverse transfer of material. De 
Klein and colleagues prove that point by 
establishing that c-ab/ has shifted from 
chromosome 9 to the Philadelphia chro
mosome of CML leukocytes. 

Highly suggestive, though this is, of an 
association between the c-ab/ 
translocation and the disease, it is only a 
beginning. Evidence will be needed that 
c-abl is activated by its shift to chromo
some 22 perhaps by coming within the 
active domain of the immunoglobulin A 
light-chain genes on that chromosome; 
and there is the unproven assumption 
that activation can lead to transforma
tion . The viral gene certainly seems 
involved in transformation. It produces a 
tyrosine-specific kinase in Abelson 
murine leukaemia virus-induced 
lymphoid neoplasms of mice (although 
an unrelated transforming gene from 
such neoplasms transforms NIH3T3 cells 
in the standard assay for oncogenes- see 
Nature 300, 659) but there is no evidence 
yet for a similar product in CML 
leukocytes. 

Note also that c-sis, the human 
homologue of another viral transforming 
gene - that of the simian sarcoma virus 
-is shifted the other way in CML: from 
chromosome 22 to chromosome 9. 

An even more tentative link between a 
human homologue of a viral trans
forming gene and a tumour with an 
associated cytogenetic abnormality is 
reported on page 773. The virus is Harvey 
murine sarcoma virus; the human gene 
has already been implicated in human 
bladder carcinoma (see p. 762). McBride 
eta/. now assign the normal allele of the 
gene (c-bas) to human chromosome II 
and point out that it is deleted in Wilm's 
tumour. 
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Caged ATP set free in muscle 
from Peter D. Chan tier 

THE most noble aim of the biochemist, 
often discussed when inebriate, seldom 
when sober, is to relate the in vitro to the in 
vivo. This is never more true than in the 
field of muscle contraction where ordered 
arrays of aligned fibrils and interdigitating 
filaments have bolstered confidence that 
this elusive goal could be just around the 
corner, achievable by a plethora of physical 
techniques. And X-ray diffraction has 
come remarkably close. The recent time
resolved studies on isometrically 
contracting musclel.2 clearly indicate the 
power of this technique; evidence for a 
change in crossbridge orientation has been 
obtained on a millisecond time scale. 
Despite such advances, the democratic 
world of atomic masses will inevitably 
obfuscate a complete correlation of the in 
vitro with the in vivo. Other techniques are 
needed. One approach , due to Goldman, 
Hibberd, McCray and Trentham (see this 
issue of Nature, p.701), makes use of a 
novel molecule - caged A TP. 

Caged A TP was first introduced by 
Kaplan and co-workers in 1978 (see ref. 3) 
who used it to study the (Na ' + 
K + )-ATPase in resealed erythrocyte 
ghosts. It is a chemically inert form of 
ATP, being a nitrophenyl derivative 
conjugated as the y-phosphate ester of 
ATP . Photolysis at the suitable wavelength 
cleaves the molecule so as to yield ATP and 
2-nitrosoacetophenone (see the figure and 
refs 3,4). The use of a frequency-doubled 
ruby laser at a wavelength remote from 
most protein absorption bands (347 nm) 
demonstrated a linear relationship between 
the degree of photolysis and the energy out
put of the laser4

• Thus it became possible to 
design an experiment in which a known 
amount of ATP could be generated in a 
muscle fibre simply by controlling the total 
concentration of caged ATP and the 
energy of the laser pulse. Furthermore, 
caged ATP does not itself act as either sub
s trate or inhibitor for the 
(Na ' + K ' )ATPase3 or for actomyosin4 

-a vital attribute if one wishes to monitor 
events on a millisecond time scale. 

The first experiments performed by 
Goldman and colleagues (see p. 70 I) were 
designed to determine the rate of detach
ment of crossbridges in rabbit skeletal 
muscle fibres. Single skinned rigor fibres 
were immersed in a bathing solution (no 
calcium) containing caged ATP which dif-

fused into the fibre; no change in rigor 
tension resulted. At zero time, a pulse of 
347 nm laser light (30 ns) was applied to 
liberate a predetermined burst of A TP, 
resulting in relaxation of the muscle fibre. 
Both tension and muscle stiffness were 
monitored. By varying the ATP concen
tration, the second-order rate constant for 
detachment could be measured and was 
found to be 2 x 105 mol- 1s- 1 at physio
logical ionic strength and neutral pH, 
identical to that obtained for actomyosin 
dissociation 5 (0.5 M KCl)and only a factor 
of five lower than that for acto-HMM6 

(0.05 M KCl ). The agreement suggests that 
the detachment rate constant is not sub
stantially altered by the structural con
straints of the filament lattice. 

The effect of an imposed change in 
length, one second before the laser flash 
and consequent A TP release, was also in
vestigated . If the rest-length rigor fibre (no 
calcium) was stretched 30/im before ATP 
release, the initial tension (similar to the 
force of an isometric contraction) decayed 
rapidly on photolysis with a half time of 
less than 10 ms. Alternatively, if the rigor 
fibre (no calcium) was released by 30J.tm 
before the laser pulse, the lower initial 
tension either remained constant or even 
increased before the final relaxation. The 
final phase of all relaxation transients 
superimpose. The rise in tension, following 
ATP generation after a short release step, is 
not an artefact of the system. Goldman and 
co-workers present a convincing argument 
that this effect is a physiological con
sequence of the type of thin-filament co
operativity first proposed by Bremel and 
Weber 7 • As noted above, detachment rates 
determined in the absence of calcium are 
fast; reattachment rates, determined by 
performing similar release experiments in 
the presence of calcium, are also fast and in 
agreement with X-ray results". If, there
fore, the laser-induced production of ATP 
in the fibre results in detachment of a large 
fraction of attached crossbridges and yet 
still leaves a proportion of rigor bonds 
(myosin heads without bound nucleotide), 
then even in the absence of calcium, force
generating crossbridges will re-attach 
because the rigor bonds push tropomyosin 

Peter D. Chantler is in the Department of 
Biology, Brandeis University, Waltham, 
Massachusetts 02254. 
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