
Editorial Note/Description of Journal
The time is right for this new journal. The cell cycle has become a growth 

industry. Discoveries of its ever-increasing ramifications, complexity and detail 
need to be brought together.

Appearance of this journal is also at an opportune time. Just a half century 
ago the framework of the cell cycle with its four phases was created by Howard 
and Pelc (1951). Biology of the cycle gradually developed thereafter, including 
roles of growth and the off-on control of quiescence vs proliferation.

A quarter century later there was an explosion of new findings and 
concepts. Cycle regulation was introduced, with the major proliferation control 
located at the restriction point in late G1. Genetics of the cycle originated with 
temperatureconditional cycle mutants of yeast, and revealed that numerous 
key genes are required for progression through the cycle. Biochemistry of 
regulatory processes then developed with discovery of cyclins, proteins whose 
amounts oscillate during the cycle and which control phosphorylations by the 
key cyclin-dependent kinases.Inhibitors of these kinases (INKs) were discov-
ered later. Numerous proteins involved in signal transductions, starting with 
fos, ras and myc, and on to RB, E2F, etc., have since been reported.

Newer features of the cycle include controls, such as by kinases and phos-
phatases, of transcription, translation, post-translation, compartmentalization, 
roles of multi-protein complexes and of chromatin structure by various modi-
fications of histones. Importantly, apoptosis has become prominent, as a 
yin-yang counter to proliferation. This highly regulated process eliminates 
physiologically unneeded and damaged cells. Ramifications of fundamental 
research include:

• regulation of entering and exiting the cycle during normal processes such 
as differentiation,

• effects of DNA damage and other stresses, which arrest cycling cells at 
specific checkpoints, and in which the ataxia telangiectasia gene ATM and 
p53 have major roles,

• aging and immortalization of cells, and the role of telomere shortening.

These processes will require understanding of their genetic and molecular 
mechanisms. The cycle and disease is a subject unto itself. In cancer, defective 
regulation in late G1 is a primary aspect; the general sequence and duration 
of the cycle is preserved. Somatically and occasionally hereditarily mutated 
growth-related genes, oncogenes and tumor suppressors, are fundamental. Ras 
and p53 provide early examples. Furthermore, defective cycle controls create 
errors in DNA replication and mitosis, which lead to more mutations that in 
turn accelerate tumor progression.

Cancer chemotherapy often depends upon the cycle. DNA damaging 
agents that act in growing cells during S phase are standard in chemotherapy. 
Mitosis inhibitors, such as paclitaxel, are chemotherapeutic. STI571 (Glivec), 
an inhibitor of Abl and KIT kinases, is a prime example of rational drug 
design, based upon understanding signaling pathways. Many questions 
remain. As examples, what mechanism determines the timing of replication of 
each specific gene during S phase? What connections are there between DNA 
replication, transcription and chromatin structure? What is the role of proteo-
somes, which remove no longer needed and even dangerous proteins (such as 
E2F in S phase)? Subjects such as these will take their place in forthcoming 
literature. And this new journal will play a central role in this biological 
science during coming decades.

Arthur B. Pardee, Ph.D.
Dana-Farber Cancer Institute, Harvard Medical School
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