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Segregation and the Principle of
independent assortment
The Principle of Independent Assortment describes how different genes independently
separate from one another when reproductive cells develop. Independent assortment of
genes and their corresponding traits was first observed by Gregor Mendel in 1865 during
his studies of genetics in pea plants. Mendel was performing dihybrid crosses, which are
crosses between organisms that differ with regard to two traits. He discovered that the
combinations of traits in the offspring of his crosses did not always match the
combinations of traits in the parental organisms. From his data, he formulated the
Principle of Independent Assortment.
We now know that this independent assortment of genes occurs during meiosis in
eukaryotes. Meiosis is a type of cell division that reduces the number of chromosomes in
a parent cell by half to produce four reproductive cells called gametes. In humans, diploid
cells contain 46 chromosomes, with 23 chromosomes inherited from the mother and a
second similar set of 23 chromosomes inherited from the father. Pairs of similar
chromosomes are called homologous chromosomes. During meiosis, the pairs of
homologous chromosome are divided in half to form haploid cells, and this separation, or
assortment, of homologous chromosomes is random. This means that all of the maternal
chromosomes will not be separated into one cell, while the all paternal chromosomes are
separated into another. Instead, after meiosis occurs, each haploid cell contains a mixture
of genes from the organism's mother and father.
Another feature of of independent assortment is recombination. Recombination occurs
during meiosis and is a process that breaks and recombines pieces of DNA to produce
new combinations of genes. Recombination scrambles pieces of maternal and paternal
genes, which ensures that genes assort independently from one another. It is important to
note that there is an exception to the law of independent assortment for genes that are
located very close to one another on the same chromosome because of genetic linkage.
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Principal Investigator: Juraj Gregan
How does the cell ensure that during cell division each daughter cell inherits
one copy of every chromosome? Meiosis is a specialized cell division which
produces haploid gametes from diploid cells, how is this reduction of
chromosome number achieved? We want to understand how cells accurately
segregate their chromosomes during mitosis and meiosis. It is important to
understand this process because defects in chromosome segregation
(missegregation) during mitosis result in cells with abnormal number of
chromosomes. Such cells are hallmarks of cancer. Moreover, defects during
meiosis cause miscarriages, infertility and genetic diseases such as Down’s
syndrome

Chromosome segregation during meiosis
The reduction of chromosome number during meiosis is achieved by two
successive rounds of chromosome segregation, called meiosis I and meiosis
II. While meiosis II is similar to mitosis in that sister kinetochores are bioriented and segregate to opposite poles, recombined homologous
chromosomes segregate during the first meiotic division. Formation of
chiasmata, mono-orientation of sister kinetochores and protection of
centromeric cohesion are three major features of meiosis I chromosomes
which ensure the reductional nature of chromosome segregation. In our
studies we use the fission yeast S. pombe, which is an excellent model
organism amenable to both genetic and cell biology techniques, to identify
new proteins required for proper segregation of chromosomes during
meiosis. In order to decipher molecular functions of identified proteins, we
combine biochemical and cell biology techniques. To test the possible
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functional conservation of identified proteins, we plan to analyze the
function of the respective homologs in mammalian cells.

Chromosome segregation during mitosis.
Accurate chromosome segregation in mitosis depends on the establishment
of correct (amphitelic) kinetochore orientation. Merotelic kinetochore
orientation is an error which occurs when a single kinetochore is attached to
microtubules emanating from opposite spindle poles. Recent studies
showing that merotelic kinetochore attachment represents a major
mechanism of aneuploidy in mitotic cells and is the primary mechanism of
chromosomal instability in cancer cells underline the importance of studying
merotely. We focus on fission yeast proteins required to prevent and correct
merotelic attachments in order to understand how cells ensure high fidelity
of chromosome segregation.

Yahoo answers have a short but precise explanation!
You should check that too
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