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The Cell Cycle Coming Under Control 
Two disparate lines of research merge, revealing that the biochemical machinery for controlling cell 
division is the same in species rangingjom yeast to man 

WITHIN THE PAST YEAR, researchers have 
made rapid strides toward understanding 
one of the critical events in the life cycle of 
the cell-namely, cell division. And as they 
have identified the biochemical machinery 
that controls this event, they have made a 
welcome discovery: the basic mechanisms 
are apparently the same in species ranging 
from yeast to man. 'That's 
the wonderful thing," says 
David Beach of Cold 
Spring Harbor Labora- 
tory. "Cell cycle control is 
now much simpler than it 
was 2 years ago. It's the 
grand unification theory of 
the moment." 

This increasingly de- 
tailed picture of cell cycle 
control has emerged from 
the confluence of two pre- 
viously disparate lines of 
research. In one set of lab- 
oratories around the 

sion in the simple yeasts. Meanwhile, the cell 
biologists and biochemists were applying 
their traditional methods to isolate the pro- 
teins regulating cell division in clam, sea 
urchin, and frog eggs. In the end, everyone 
found that they were studying the same 
proteins. 

As Joan Ruderman of Duke University 

allowing the cells to complete the division 
cycle. Resynthesis of cyclin can then trigger 
another round of division. 

Although simple, this picture was nearly 
20 years in the malung. The going was slow 
for much of this time. But then suddenly in 
the past year or two, the rate of advance 
surged-at least partly because of the readi- 

ness of the various groups 
to communicate and col- 
laborate with one another. 
'We're a pretty friendly 
lot," comments Tim Hunt 
of the University of Cam- 
bridge, England. "It's 
competitive, but on the 
whole information has 
been flowing freely." 

The first glirnmerings of 
the cell cycle story 
emerged back in 1971 
when Yoshio Masui and 
Clement Markert of Yale 
University and, indepen- 

world, geneticists used the David Beach. One of the yeast geneti- Marc Klrschnsr. A cell biologist whose dently, i. D. smith 'and 
classical methods of their cists whose work helped to uncover the studies of maturation promoting factor in Richard Ecker of Argonne 
discipline to identify the molecular machinery that tells cells that it is Xenopus eggs recently intersected with the National Laboratory dis- 
genes controlling cell divi- time to divide. yeast results. covered that immature 

eggs from the frog (Xeno- 

Correction 
An article in our 30 June issue (" 'Dan- 
gerous' liaisons in cell biology," p. 
1539), which discussed the commentary 
in the 2 June issue of drc journal Cell by 
Max L. Birnstiel and Meinrad Busslinger 
regarding the aansgenic mice experi- 
ments of Corrado Spadafora and co- 
workers, stated that Vienna's Institute of 
Molecular Pathology (IMP), for which 
Bimstid and Busslinger work, was setking 
patents on Qdarsions of the s- 
experiments. On further investigation, we 
have learned that this is mt am. At 
present no applications have been applied 
fbrorgrantcdtoIMPoritspartntcompa- 
nies Genentech and Boehnnga: Ingelham. 
We wish to coma the record, apologize 
to Dr. B'&d and Dr.  BUSS^ fix this 
misraament, and akrt our readers ID their 
letter, which is printed in our Letters 
d o n  an page 243. 

puts it, sea urchins and clams "are little 
things that people laugh at. But the pathway 
that we have got onto here seems to be 
universal." 

As biological mechanisms go, the path- 
way discovered by the yeast geneticists and 
cell biologists is relatively simple, involving 
iust two maior proteins. One of these is a , L 

particular type of enzyme, a kinase which 
adds phosphate groups to other proteins. 
Such phosphate additions and removals are 
commonly used by cells to modify protein 
activities. Although researchers do not fully 

pus laevis) produce-afactor that causes them 
to undergo meiosis and mature, preparing 
them for fertilization. This factor is known 
as "maturation promoting factor" or MPF. 

Meiosis is a special type of cell division, 
occurring only in the germ cells that give 
rise to eggs and sperm. But researchers soon 
found that the maturation factor could also 
induce mitosis-the division of ordinary so- 
matic cells. 

Not only that, key experiments done in 
the early 1980s by John Gerhart and Mi- 
chael Wu of the University of California, 

fied works, they do know that its activation 
is the signal that sets in motion the cellular 
changes necessary for division. 

I understand how the kinase thev have identi- 

And this is where cyclin, the other major 
protein of the cell cycle, comes in. Cyclin 
concentrations fluctuate, going up just be- 
fore cells divide and turning on the kinase. 

I Berkelev. and Marc ~i rschner  of the Univer- 

although the cyclin may d: this indirectly: 
The cyclin concentrations then drop precipi- 
tously and the kinase activity also subsides, 

, , 
sity of California, San Francisco, showed 
that MPF activity in frog eggs fluctuates 
during the cell cycle; it rises as cells enter 
meiosjs or mitosis and then drops sharply 
after they divide. Activation of the factor 
appeared to serve as sort of an internal clock 
that tells cells when to divide. "AU the 
aspects of the cell cycle one is familiar with 
can be caused by the addition and withdraw- 
al of MPF," Kirschner says. 
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