
Phases Of The Cell Cycle
All living organisms are the products of repeated rounds
of cell growth and division. During this process, known
as the cell cycle, a cell duplicates its contents and then
divides in two. The purpose of the cell cycle is to
accurately duplicate each organism's DNA and then
divide the cell... ef1c9c7b66 == Regulation ==
ef1c9c7b66 == References == ef1c9c7b66 ==
Feedback loops == ef1c9c7b66 G0 was first suggested
as a cell state based on early cell cycle studies. When the
first studies defined the four phases of the cell cycle
using radioactive labeling techniques, it was discovered
that not all cells in a population proliferate at similar
rates. A population's "growth fraction" – or the fraction
of the population that was growing – was actively
proliferating, but other cells existed in a non-
proliferative state. Some of these non-proliferating cells
could respond to extrinsic stimuli and proliferate by re-
entering the cell cycle. Early... ef1c9c7b66 == Model
organisms == ef1c9c7b66 == Background ==
ef1c9c7b66 In eukaryotic cells (having a cell nucleus)
including animal, plant, fungal, and protist cells, the cell
cycle is divided into two main stages: interphase, and the
M phase that includes mitosis and cytokinesis. During
interphase, the cell grows, accumulating nutrients
needed for mitosis, and replicates its DNA and some of
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its organelles. Its successive stages differ in their
specialized biochemical processes, preparing the cell for
initiation of the cell's division, but are not usually
morphologically distinguishable. During the M phase,
the replicated chromosomes, organelles, and cytoplasm
separate into two new daughter cells. To ensure the
proper replication of cellular components and division,
cell cycle checkpoints follow each of the key stages of
the cycle, controlling whether the cell... ef1c9c7b66

G1 phase Around 30 to 40 percent of cell cycle time is
spent in the G1 phase. G1 phase ends when the cell
moves into the S phase of interphase. The G1 phase, gap
1 phase, or growth 1 phase, is the first of four phases of
the cell cycle that takes place in eukaryotic cell division.
In this part of interphase, the cell synthesizes mRNA and
proteins in preparation for subsequent steps leading to
mitosis. In this part The G1 phase, gap 1 phase, or
growth 1 phase, is the first of four phases of the cell
cycle that takes place in eukaryotic cell division
ef1c9c7b66

Biochemical switches in the cell cycle The phases include
the G1 and G2 phases, DNA replication or S phase, and
the actual process of cell division, mitosis or M phase.
The cell cycle is a series of complex, ordered A series of
biochemical switches control transitions between and
within the various phases of the cell cycle. A series of
biochemical switches control transitions between and
within the various phases of the cell cycle. During the M
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phase, the chromosomes separate and cytokinesis
occurs. The cell cycle is a series of complex, ordered,
sequential events that control how a single cell divides
into two cells, and involves several different phases
ef1c9c7b66

== Overview == ef1c9c7b66

Cell cycle checkpoint Each checkpoint serves as a
potential termination point along the cell cycle, during
which the conditions of the cell are assessed, with
progression through the various phases of the cell cycle
occurring only when favorable conditions are met.
Progression through these checkpoints is largely
determined by the activation of cyclin-dependent kinases
by regulatory protein subunits called cyclins, different
forms of which are produced at each stage of the cell
cycle to control the specific events that occur therein.
There are many checkpoints in the cell cycle, but the
three major ones are: the G1 checkpoint, also known as
the Start or restriction checkpoint or Major Checkpoint;
the G2/M checkpoint; and the metaphase-to-anaphase
transition, also known as the spindle checkpoint. point
along the cell cycle, during which the conditions of the
cell are assessed, with progression through the various
phases of the cell cycle occurring Cell cycle checkpoints
are control mechanisms in the eukaryotic cell cycle
which ensure its proper progression ef1c9c7b66

G2 phase is a period of rapid cell growth and protein
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synthesis during which the cell prepares itself for
mitosis. G2 phase is not a necessary part of the cell
cycle, as some cell types (particularly young Xenopus
embryos and some cancers) proceed directly from DNA
replication to mitosis. Though much is known about the
genetic network which regulates G2 phase and
subsequent entry into mitosis, there is still much to be
discovered concerning its significance and regulation,
particularly in regards to cancer. One hypothesis is that
the growth in G2 phase is regulated as a method of cell
size control. Fission yeast (Schizosaccharomyces pombe)
has been previously shown to employ such a mechanism,
via Cdr2-mediated spatial regulation of Wee1 activity.
Though Wee1 is a fairly conserved negative regulator of
mitotic entry, no general mechanism of cell...
ef1c9c7b66

Induced cell cycle arrest It can be temporary or
permanent. It is an artificial activation of naturally
occurring cell cycle checkpoints, induced by exogenous
stimuli controlled by an experimenter. Induced cell cycle
arrest is the use of a chemical or genetic manipulation to
artificially halt progression through the cell cycle.
Cellular processes like genome duplication and cell
division stop. Cellular processes Induced cell cycle arrest
is the use of a chemical or genetic manipulation to
artificially halt progression through the cell cycle
ef1c9c7b66

The switches maintain the orderly progression of the cell
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cycle and act as checkpoints to ensure that each phase
has been properly completed before progression to the
next phase. For example, Cdk, or cyclin dependent
kinase, is a major control switch for the cell cycle and it
allows the cell to move from G1 to S or G2 to M by
adding phosphate to protein substrates. Such multi-
component (involving multiple inter-linked proteins)
switches have been shown to generate decisive, robust
(and potentially irreversible) transitions and trigger
stable oscillations. As a result, they are a subject of
active research that tries to understand how such
complex properties are wired into biological control
systems. ef1c9c7b66

G2 phase G2 phase ends with the onset of prophase, the
first phase of mitosis in which the cell’s chromatin
condenses into chromosomes. It follows the successful
The G2 phase, Gap 2 phase, or Growth 2 phase, is the
third subphase of interphase in the cell cycle directly
preceding mitosis. The G2 phase, Gap 2 phase, or
Growth 2 phase, is the third subphase of interphase in
the cell cycle directly preceding mitosis. It follows the
successful completion of S phase, during which the cell’s
DNA is replicated ef1c9c7b66

Cell cycle These events The cell cycle, or cell-division
cycle, is the sequence of events that take place in a cell
and lead to its division into two daughter cells. The cell
cycle, or cell-division cycle, is the sequence of events
that take place in a cell and lead to its division into two



Phases Of The Cell Cycle

Phases Of The Cell Cycle

6

daughter cells. These events include the growth of the
cell, duplication of its DNA (DNA replication) and some
of its organelles, and subsequently the partitioning of its
cytoplasm, chromosomes and other components into two
daughter cells in a process called cell division
ef1c9c7b66

Alkylating antineoplastic agent and anthracyclins are
two examples. ef1c9c7b66

Cell-cycle nonspecific antineoplastic agents Cell-cycle
nonspecific antineoplastic agents (CCNS) refer to a class
of pharmaceuticals that act as antitumor agents at all or
any phases of the cell Cell-cycle nonspecific
antineoplastic agents (CCNS) refer to a class of
pharmaceuticals that act as antitumor agents at all or
any phases of the cell cycle ef1c9c7b66

S phase Since accurate duplication S phase (Synthesis
phase) is the phase of the cell cycle in which DNA is
replicated, occurring between G1 phase and G2 phase. S
phase (Synthesis phase) is the phase of the cell cycle in
which DNA is replicated, occurring between G1 phase
and G2 phase. Since accurate duplication of the genome
is critical to successful cell division, the processes that
occur during S-phase are tightly regulated and widely
conserved ef1c9c7b66

G0 phase Neurons reside in this state, not because of
stochastic or limited nutrient supply, but as a part of
their developmental program. ], cells were thought to
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enter G0 primarily due to environmental The G0 phase
describes a cellular state outside of the replicative cell
cycle. Classically, cells were thought to enter G0
primarily due to environmental factors, like nutrient
deprivation, that limited the resources necessary for
proliferation. For example, most adult neuronal cells,
among the most metabolically active cells in the body,
are fully differentiated and reside in a terminal G0
phase. Classically[when. G0 is now known to take
different forms and occur for multiple reasons. The G0
phase describes a cellular state outside of the replicative
cell cycle. Thus it was thought of as a resting phase
ef1c9c7b66

Cell cycle analysis Cell cycle analysis by DNA content
measurement is a method that most frequently employs
flow cytometry to distinguish cells in different phases of
the Cell cycle analysis by DNA content measurement is a
method that most frequently employs flow cytometry to
distinguish cells in different phases of the cell cycle.
Before analysis, the cells are usually permeabilised and
treated with a fluorescent dye that stains DNA
quantitatively, such as propidium iodide (PI) or 4,6-
diamidino-2-phenylindole (DAPI). The fluorescence
intensity of the stained cells correlates with the amount
of DNA they contain. As the DNA content doubles during
the S phase, the DNA content (and thereby intensity of
fluorescence) of cells in the G0 phase and G1 phase
(before S), in the S phase, and in the G2 phase and M
phase (after S) identifies the cell cycle phase position in
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the major phases (G0/G1 versus S versus G2/M phase) of
the cell cycle. The cellular DNA content of individual
cells is often plotted as their frequency histogram to
provide information about relative frequency
(percentage) of cells in the major phases of the cell cycle
ef1c9c7b66

Cell cycle anomalies revealed on the DNA content
frequency histogram are often observed after different
types of cell damage, for example such DNA damage that
interrupts the cell cycle progression at certain
checkpoints. Such... ef1c9c7b66
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