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Glossary
Genetics

Genetics is the study of heredity. Heredity: is the passing of

genetic information from one generation to another.
Chremoscme

A threadlike linear strand of DNA and associated proteins
in the nucleus of eukaryotic cells that carries the genes and
functions in the transmission of hereditary information. The

usual number of chromosomes in humans, 46 chromosomes.

A circular strand of DNA in bacteria that contains the

hereditary information necessary for cell life.
Homologous chromosomes

Chromosomes that are very similar (size, shape, same type of

genes) except that they come from two different individuals.
Gene

The basic biological unit of hereditv. A segment of
deoxyribonucleicacid(DNA)locatedonchromosomesandneeded
to contribute to a function. Determines trait /characteristics an

offspring will have.
Alleles

Alleles are alternate forms of a gene.Alleles occur on

chromosomes at a specific gene locus. Most genes have iwo
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different alleles while some liave more than two One person
can have no more than two different alleles for the same gene

(we get one from each parent).
Allele

Allele is one alternative form of a given allelic pair; tall and

dwarf are the alleles for the height of a pea plant.
Diploid cell

Cells have rwo identical sets of chromosomes (2N).Represent

the somatic cells.
Hapleid cells

Cells that have the half number of chromosomes as the

original cell (N).Represent germ cells (gameles).
Genotype

The specific allelic combination for a certain gene or set of

genes.so it is the genetic make-up of an organism(its genes).
Plienotype

Phenotype refers to the actual physical traits an organism has
as a result of its genes. phenotype - the trait that is expressed -

the way an organism looks

¢ The genotype determine the phenotype.
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Homozygous individual

.An organism that has the same alleles for a given

trait(possessing two identical alleles)
Heterozygous individual

An organism that has one dominant and one recessive

allelethaving different alleles for a trait).
Dentinant trait

Dominant trait refers to a genetic feature that hides the
recessive trait in the phenotype of an individual. For example,
if a person has one gene for blue eyes and one for brown,
that person will always have brown eyes because they are
the dominant trait. When a person has two dominant alleles,
they are veferved to as homozygous dominant. If they have one
dominant allele and one vecessive allele, they are referred to as

heterozygous.
Recessive traie

An inherited trait that is outwardly obvious only when two
copies of the gene for that trait are present—as opposed to a
dominant trait where one copy of the gene for the dominant trait
is sufficient to display the trait. The recessive condition is said to
be masked by the presence of the dominant gene when hoth are
present; i.e., the recessive condition is seen only in the absence

of the dominant gene.
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Dominant alleles

Allele that is expressed in a heterozygous state, defermines
phenotype of individual in heterozygous organism (signified by
capital letters)

Recessive alleles

Allele that is hidden in a heterozygous state, does not contribute
to the phenotype of individual in heterozyvgous organism signified

by lower case letters.
Law of segregation(1¥ Mendelian Law)

Members of a pair of homologous chromosomes separate
during the formation of gametes and are distributed to different
gametes so that every gamete receives only one member of the
pair.’

Mendel’s Low of Independent Assortment(2™ Mendelian law)

Each pair of alleles segregates inio gametes independently.

Test cross

In genetics, a test cross, first introduced by Gregor Mendel,
is used to determine if an individual exhibiting a dominant trait
is homozygous or heterozygous for that trait. More simply,
lest crosses determine the genotype of an individual with a
dominant phenotype. testcross: a cross between an organism
whose genotype for a cerlain trail is unknown and an organism

that is homozygous recessive for that trait.
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Back cross

Back cross is to cross (a hybrid of the first generation F1)
with either of its homozygous parents | for pea plant height the
cross would be Dd x DD or Dd x dd.

Monohybrid cross

A cross between parents that differ at a single gene pair

(usually A4 x aa)
Monohybrid

The offspring of two parents that are homozygous for alternate

alleles of a gene pair.
Complete dominance

Complete dominance in which one allele is clearly dominant

over the other.
Incomplete dominance

Neither allelg of a pair is dominated over the other.
Semi-dominance

It is a type of incomplete dominance, in which individuals

that are heterozygous for the alleles display an intermediate

phenotype.
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Co-dominance

In co-dominance , both alleles are equally expressed
in the phenotype of individuals that have heterozygous
alleles. The human blood group (AB) is an example of co-

dominance.

Co-dominance occurs when alternative alleles are present in
the genotype and fully observed in the phenotype. e.g. ABO
blood grouping system, where a single gene locus features
multiple alleles —I* . I* and i.Individuals carrying alleles for
both A and B express both in the phenotype(4B) group(their red
cells would passes both the A and B blood group antigens).

Another example is the coat color of animals.

Multiple afleles

Any given gene may have more thantwo alleles e.g. inheritance

of ABO blood groups which controlled by three alleles I, I, i.

Epistasis

Epistasis is the prevention of the expression of a gene by

another non-allelic gene.

Epistasis is a non —allelic gene interaction. In epistasis, a
single character is controlled by the interaction of two or more
non-allelic genes. Here gene located on one locus interacis with

another gene located in another locus.
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Epistasis is of two types , namely dominant epistasis and

recessive epistasis.
Deminant epistasis

The prevention of the expression of a gene by a dominant non

—allelic gene is called dominant epistasis.
Recessive epistasis

The prevention of the expression of a gene by a recessive non

—allelic gene is called recessive epistasis.
Lethal gene

A gene that leads fo the death of an individual , these can be

either dominant or recessive in nature(pure genes).
Pleiotropy

Occur when a single gene affects more than one phenotype.
e.g. the gene that causes yellowing of the coat in mice affects

viability and is termed a pleiotropic gene.

In another word Pleiotropy exists when one locus (gene)

influences more than one trait within a given individual.
Polygenic traits

Traits that are controlled by the combined action of many
genes. show a diverse range of phenotypes. Most iraits are

polvgenic e.g. skin colov, hair color , eye color , height ... ...
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Sex chromosomes

Chromosomes that determine the gender of the organism.
Sex-linked trait

Any trait that is carried on the X or Y chromosome.
X-linked wrait

Any trait that is carried on X chromosome. If alleles on the
X chromosome, females have two copies but males have only

one.
Sexnal reproduction

Type of reproduction in which genetic information from
female combines with male.lt vequires fusion of gametes(egg

and sperni).
Inkierited disorders

A pathological condition caused by an absent or defective
gene or by u chromosomal aberration. Also called hereditary

disease, inherited disorder.
Carrier

An individual who does not display the symptoms of a disease
but harbors the pathogens which causes it , or has the gene
{or genes) for it , and can transmit the disease to others either

through interacting with other individuals ,or by passmg the

disease —causing gene (or genes)to offspring.
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Family pedigree

An ancestral line of descent, especially as diagrammed on a
chart(a family tree), to show ancestral history and to analyze
Mendelian inheritance of certain traits including familial

diseases.
Quantitative genetics

is the study of continuous traits (such as height or weight)
and their underlying mechanisms. It is effectively an extension
of simple Mendelian inheritance in that the combined effect of
the many underlying genes results in a continuous distribution

of phenotypic values.

The normal distribution?

The normal distribution is pattern

for the distribution of a set of data
which follows a bell shaped curve.

This distribution is sometimes called

the Gaussian distribution in honor 10 20 30 4 50 8 rn. 0 9
X

of Carl Friedrich Gauss, a famous

mathematician.
The bell shaped curve has several properties:

The curve concentrated in the center and decreases on either

side. This means that the data has less of a tendency to
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produce unusually extreme values, compared to some other

distributions.

The bell shaped curve is symmetvic. This tells you that the
probability of deviations from the mean are comparable in

either direction.

Here's an example of a bell shaped curve. This represents a

normal distribufion with a mean of 50 and a standard deviation

of 10.
Gencefic linkage

Occurs when particular genetic loci or alleles for genes
are inherited jointly. Genetic loci on the same chromosome
are physically close to one another and tend to stay together
during meiosis, and are thus genetically linked. This is called

autosomal linkage....
linked genes

Linked genes are genes thal tend to be inherited together.
The human genome has twenty-four chromosome types and
approximately 35,000 genes; therefore, at least 1,000 genes
would, on average, be found on a single chromosome and travel
through meiosis as a discrete unil. However, linked genes tend
to be close enough that they are separated by crossing over less

often than unlinked genes.
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Crossing over

The exchange of genetic material between homologous
chromosomes that occurs during meiosis and contributes to

genetic variability.

The process whereby one or more gene alleles present in
one chromosome may be exchanged with their alternative
alleles on a homologous chromasome to produce a recombinant
chromosome which contains a combination of the alleles

originally present on the two parental chromosomes.
Genetic map

A graphic representation of the arrangement of genes or

DNA sequences on a chromosome. Also called gene map.
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