Mitosis Cell Division Diagram

Cell cycle During interphase, the cell grows, accumulating nutrients needed for mitosis, and replicates its DNA 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 M phase that includes mitosis and cytokinesis. 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 f4d1c10582

== Qverview == f4d1c10582

Chromosome segregation Instead segregation occurs progressively following replication. This segregation process occurs during both mitosis and meiosis. During mitosis
chromosome segregation occurs routinely as a step in cell division (see mitosis diagram). Chromosome segregation also occurs in prokaryotes. As indicated in the mitosis
diagram, mitosis is preceded Chromosome segregation is the process in eukaryotes by which two sister chromatids formed as a consequence of DNA replication, or paired
homologous chromosomes, separate from each other and migrate to opposite poles of the nucleus. However, in contrast to eukaryotic chromosome segregation, replication and
segregation are not temporally separated f4d1c10582

The switches maintain the orderly progression of the cell 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. f4d1c10582 Errors in meiosis resulting in aneuploidy (an abnormal number of chromosomes) are the leading known cause of miscarriage and the most frequent
genetic cause of developmental disabilities. f4d1¢c10582

Mitotic catastrophe to promote cell cycle progression. Mitotic catastrophe can be induced by prolonged activation of the spindle assembly checkpoint, errors in mitosis, or DNA
damage and operates to prevent genomic instability. It is a mechanism that is being researched as a potential therapeutic target in cancers, and numerous approved
therapeutics induce mitotic catastrophe. Some cells can have an erroneous mitosis yet survive and undergo another cell division which puts the cell at a higher Mitotic
catastrophe has been defined as either a cellular mechanism to prevent potentially cancerous cells from proliferating or as a mode of cellular death that occurs following
improper cell cycle progression or entrance f4d1c10582

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 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... f4d1c10582

Meiosis the same mechanisms as mitosis, the type of cell division used by eukaryotes to divide one cell into two identical daughter cells. Later on, during fertilisation, the
haploid cells produced by meiosis from a male and a female will fuse to create a zygote, a cell with two copies of each chromosome. In some plants, fungi Meiosis ( ) is a special
type of cell division of germ cells in sexually-reproducing organisms that produces the gametes: the sperm or egg cells. It involves two rounds of division that ultimately result
in four cells, each with only one copy of each chromosome (haploid). Additionally, prior to the division, genetic material from the paternal and maternal copies of each
chromosome is crossed over, creating new combinations of code on each chromosome. In mammals, the process of meiosis finishes only after fertilization so the product is a
zygote f4d1c10582

Biochemical switches in the cell cycle During the M phase, the chromosomes separate and cytokinesis A series of biochemical switches control transitions between and within
the various phases of the cell cycle. During the M phase, the chromosomes separate and cytokinesis occurs. G2 phases, DNA replication or S phase, and the actual process of
cell division, mitosis or M phase. 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, sequential events that control how a single cell divides into two cells, and involves several different phases f4d1c10582

== Feedback loops == f4d1c10582 During mitosis, there are five stages of cell division: Prophase, Prometaphase, Metaphase, Anaphase, and Telophase. During prophase, two
aster-covered centrosomes migrate to opposite sides of the nucleus in preparation of mitotic spindle formation. During prometaphase there is fragmentation of the nuclear
envelope and formation of the mitotic spindles. During metaphase, the kinetochore microtubules extending from each centrosome connect to the centromeres of the
chromosomes. Next, during anaphase, the kinetochore microtubules pull the sister chromatids apart into individual chromosomes and pull them towards the centrosomes,
located at opposite ends of the cell. This allows the cell to divide properly with each daughter cell containing full replicas... f4d1c10582

G1 phase During G1 phase, the cell grows in size 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. 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. In this part of interphase, the
cell synthesizes mRNA and proteins in preparation for subsequent steps leading to mitosis. period of the cell cycle cell division called interphase that takes place before cell
division in mitosis (M phase) f4d1c10582

Because the nuclear envelope is impermeable to large molecules, nuclear pores are required to regulate nuclear transport of molecules across the envelope. The pores cross
both nuclear membranes, providing a channel... f4d1c10582 Cell growth is not to be confused with cell division or the cell cycle, which are distinct processes that can occur
alongside cell growth during the process of cell proliferation, where a cell, known as the mother cell, grows and divides to produce two daughter cells. Importantly, cell growth
and cell division can also occur independently of one another. During early embryonic development (cleavage of the zygote to form a morula and blastoderm), cell divisions
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occur repeatedly without cell growth. Conversely, some cells can grow without cell division or without any progression of the cell cycle, such as growth of neurons during axonal
pathfinding in nervous system development. f4d1¢c10582

Cell growth Cell growth occurs when the overall rate of cellular biosynthesis (production of biomolecules or anabolism) is greater than the overall rate of cellular degradation
(the destruction of biomolecules via the proteasome, lysosome or autophagy, or catabolism). S-phase but there is no subsequent mitosis (M-phase) or cell division (cytokinesis).
These large endoreplicating cells have many copies of the genome, so Cell growth refers to an increase in the total mass of a cell, including both cytoplasmic, nuclear and
organelle volume f4d1c10582

In meiosis, DNA replication is followed by two rounds of cell division to produce four daughter cells, each with half the number of chromosomes as the original parent cell. The
two meiotic divisions are known as meiosis | and meiosis Il. Before meiosis begins, during S phase of the cell cycle... f4d1c10582 Multiple attempts to specifically define mitotic
catastrophe have been made since the term was first used to describe a temperature dependent lethality in the yeast, Schizosaccharomyces pombe, that demonstrated
abnormal segregation of chromosomes. The term has been used to define a mechanism of cellular death that occurs while a cell is in mitosis or as a method of oncosuppression
that prevents potentially tumorigenic cells from dividing. This oncosuppression is accomplished by initiating a form of cell death such as apoptosis or necrosis or by inducing
cellular senescence. f4d1c10582 The process of mitosis is divided into stages corresponding to the completion of one set of activities and the start of the next. These stages are
preprophase (specific to plant cells), prophase, prometaphase, metaphase, anaphase, and telophase. During mitosis, the chromosomes, which have already duplicated...
f4d1c10582

Aster (cell biology) Astral rays, composed of microtubules, radiate from the centrosphere and look like a cloud. associated microtubules during the early stages of mitosis in an
animal cell. Astral rays, composed of microtubules An aster is a cellular structure shaped like a star, consisting of a centrosome and its associated microtubules during the early
stages of mitosis in an animal cell. Astral rays are one variant of microtubule which comes out of the centrosome; others include kinetochore microtubules and polar
microtubules. Asters do not form during mitosis in plants. Asters do not form during mitosis in plants f4d1c10582

Cell nucleus : nuclei) is a membrane-bound organelle found in eukaryotic cells. In order for this process to be possible, each of the new daughter cells must have The cell
nucleus (from Latin nucleus or nuculeus 'kernel, seed'; pl. Eukaryotic cells usually have a single nucleus, but a few cell types, such as mammalian red blood cells, have no
nuclei, and a few others including osteoclasts have many. during the cell cycle in open mitosis, the cell divides to form two cells. The main structures making up the nucleus are
the nuclear envelope, a double membrane that encloses the entire organelle and isolates its contents from the cellular cytoplasm; and the nuclear matrix, a network within the
nucleus that adds mechanical support f4d1c10582

In multicellular organisms, tissue growth rarely occurs solely through cell growth without cell division, but most often occurs through... f4d1c10582

Mitosis Cell division by mitosis is an equational division which gives rise to genetically identical cells in which the total number of chromosomes is maintained. Cell division by
mitosis is an equational division which gives rise to genetically identical cells in which the total number of Mitosis () is a part of the cell cycle in eukaryotic cells in which
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replicated chromosomes are separated into two new nuclei. Mitosis is preceded by the S phase of interphase (during which DNA replication occurs) and is followed by telophase
and cytokinesis, which divide the cytoplasm, organelles, and cell membrane of one cell into two new cells containing roughly equal shares of these cellular components. This
process ensures that each daughter cell receives an identical set of chromosomes, maintaining genetic stability across cell generations. separated into two new nuclei. The
different stages of mitosis altogether define the mitotic phase (M phase) of a cell cycle—the division of the mother cell into two daughter cells genetically identical to each other
f4d1c10582

= Mitotic chromatid segregation == f4d1c10582 The cell nucleus contains nearly all of the cell's genome. Nuclear DNA is often organized into multiple chromosomes - long
strands of DNA dotted with various proteins, such as histones, that protect and organize the DNA. The genes within these chromosomes are structured in such a way to
promote cell function. The nucleus maintains the integrity of genes and controls the activities of the cell by regulating gene expression. f4d1c10582 == Term usage ==
f4d1c10582
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