The building blocks of life :

Chromosomes
Abstract:

Chromosomes are thread like structures
which is made up of DNA and proteins.

Chromosomes are crucial for the
development, functioning and reproduction
of living organisms. Chromosomes transport
genetic information . Chromosomes are
present in both prokaryotes and eukaryotes.
In eukaryotes chromosomes are located in

the nucleus whereas in prokaryotic
chromosomes are located in the cytoplasm.

In prokaryotes there is single chromosomes
which is highly coiled DNA with distinct gene
for proteins synthesis.



In eukaryotes cells chromosome are present
in paired . It has one set from each parent .
During cell division, chromosomes make
sure that have accurate and equally
distribution of genetic material. The study of
chromosomes are important for
understanding genetic disorders and
inheritance with significant implications for
medicine, biotechnology and evolutionary
biology.

Chromosomes are a composition of DNA and
wrapped with the histone protein, for forming
chromatin and located within the cells of
organisms.
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Chromosomes was first discovered by
walther Flemmingin 1879. He was a German
botanist he studied about the cell division in
salamanderembryos he saw the structure of
chromosomes. Chromosomes have a basic
structure which transport genetic material in
living cells.

Chromosomes are very important for
inheritance growth and development and
functioning of organisms. The composition of



DNA and histone proteins are made
chromosomes. DNA is wrapped with histone
proteins which formed a elaboration or

complicated structure is called as
chromatin.Chromosomes are present in both



prokaryotic organisms and eukaryotic
organisms .when we explore chromosomes
in eukaryotic organisms it is found in the
nucleus whereas if we explore chromosomes
in prokaryotic it is found in cytoplasm . Each
chromosomes contain a connected series of
Gene’s which give instruction for making
proteins which derive traits and regulate the
Cellular processes.

In human and most of the animal have pairs
of chromosomes with one set inheritance
from each Parent. In human beings total of
chromosomes are 46 which is in 23 pairs.

During cell division, chromosomes are make
sure that genetic materials are exact and
correctly Copied and distributed to daughter
cells. The study of chromosomes has often
leading to substantial changes or long lasting



effects for genetic evolution and
understanding of various Genetic diseases.
In the help of reasearch in the chromosomes
function structure can be better Understand
that how genetic information is inherited and
how it affect with health and diseases.

Ch romosomes structure
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The modification of DNA and
chromatin

DNA ( Deoxyribonucleic acid)

DNA can be defined as deoxyribonucleic



acid. DNAis a double helix structure which is
made up of nucleotides which organised into



gene that is act as blue print for proteins
synthesis.

In chromosomes 40 % of DNA present. DNA
is a genetic material which is present all living
Organisms . DNA carrying instruction for
growth development and reproduction and
cellular Functions. DNA has a negative
charge due to phosphorus. DNA contains a
sugar phosphate Group and nitrogenous
base .

Chromatin

Chromatin is the complex structure of DNA
and histone proteins which is found in
nucleus of Eukaryotic cells . DNA griddle
histone proteins to form nucleosome which
is further fold and Coiled into higher order



structure which help DNA for packing and it
regulates to transfer of Genetic information.

It’s in relaxed state , it makes adequate
chromatin transcription and DNA replication.
During cell Division chromatin contraction
and it appears and change as chromosomes
thereby ensuring Proper distribution of
genetic material. Chromatin play a vital role
in gene expression and Maintaining genomic
integrity.

Chromosomes morphology

Chromosomes morphology defined as the
physical form and the structure of
chromosomes that transport genetic
information and it highly organized. DNA
stand , and it can be seen under the



microscope during cell division in mitosis or
meiosis. The chromosomes are crucial for

Understanding and essential for genetic
inheritance and cellular function.

Chromosomes shape

METACENTRIC : The metacentricis area
where two chromatids are constricted and
joined Centromere. Centromere is located at
the center and it equally divided two arm
length . The Centromere is situated in the




center of chromosomes or medium in
position. Two arms are equal in length and
appear as V - shape.

SUB METACENTRIC : The centromere is

metacentric sub medianin position or placed
near the midpoint. Arms are unequally in
length, shows letter L in shape . The
centromere is little bit different from center .
It arm is longer than other arm.

TELOCENTRIC : The centromere is located

at the end of the chromosomes. Telocentric
is like rod shaped . It has only one arm .



ACROCENTRIC : It is near one end of the

chromosomes centromere present. It is also
rod shaped . It’s one arm is short and one
arm is long .

ARM LENGTH: Every chromosomes are

divided into two sections or we can say that
each chromosomes are divided into parts by
constriction called centromere.

The two arm in which one is shorter which is
generally symbolized with p arm and one is
larger which is represented by g arm which is
based on alphabetical order.

BANDING PATTERNS: Chromosomes are

leave a coloured mark that is different to
remove with exact to make something a
different color e.g Giemsa stain .




The technique which is used to make
chromosomes specific binding patterns
which identified there structural
abnormalities like deletion, duplication and
translocation.

SIZE AND NUMBER: Chromosomes are
present all living organisms but it is different
number of Chromosomes and different size
of chromosomes.Example In human beings
they are carrying 46 chromosomes that is
arranged in 23 pairs that 22

Pairs of autosomal which have one pair of sex
chromosomes (XX or XY ) .



Chromosomes morphology is essential in
genetics and cytogenetic which is for
underlying the Genetic disorder or mutation.

Chromosomes function

Chromosomes play a important role in
transfer of genetic material. In cell there is
important structure which carry genetic
material in the form of DNA . There functions
are important for the right functioning of cell
organisms development and inheritance.

THE STORAGE OF GENETIC INFORMATION

The genetic blueprint of an organism is stored
by chromosomes. A DNA which is found in



chromosomes that contains Gene’s which
follow an order of number which is code for
proteins and other molecules which control
cellular functions and an inherited
characteristic.

THE EXPERIENCE OF GENE

Chromosomes make easier to regulate the
gene expression. The packing of DNA into
chromosomes helps in controlling when and
how genes are turn on and off which is
important for cell differentiation and
function.

CELL DIVISION

During mitosis and meiosis chromosomes
are make sure that the accurate division and



distribution of genetic material between
daughters cells. They make sure that genetic
stability is extremely important for growth,
development and reproduction.

INHERITANCE

Chromosomes carry genetic material that is
passed from one generation to another
generation. During reproduction, half of the
chromosomes comes from each parent and
make sure the transmission of genetic
inherited characteristics.

DNA REPAIR AND STABILITY

Chromosomes play an important role in
maintaining the honesty of DNA . DNA is
involved in repairing process that fix



mutations damage maintain genomic
stability and preventing disease Like cancer .

CHROMOSOMES NUMBER AND
STRUCTURE INTERGITY

The number of chromosomes maintain the
normal function of cell . If there is missing of
chromosomes or more number of
chromosomes must be caused genetic
disorder such as down syndrome or Turner
syndrome.

TELOMERE MAINTAINING

The protective cap of the chromosomes is
telomere which is present at the end of the
chromosomes. Chromosomes play an



important role in protecting chromosomes
ends from cause the condition of something
to become worse and make sure the stability
of genetic information over time.

Protein synthesis help in carry or transfer of
genetic information need for protein
synthesis.

CHROMOSOMES ABNORMALITIES
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Chromosomes abnormalities refers to when
there is a change in a number of
chromosomes or structures of
chromosomes. Chromosomes carry different
genetic disorders and health conditions .
These abnormalities can be classified into




numericaland structuralchangeseach with



clearly different effect on an individual health
and development.

NUMERICAL ABNORMALITIES

When there is a difference in the normal
number of chromosomes the most common
numerical abnormalities aneuploidy which
involves an extra or missing chromosomes. If
there is an extra chromosomes it occur
Trisomy (it refers that the presence of extra
chromosomes in some or all the body cell)
such as Downsyndrome (Trisomy 21) , which
lead to intellectual disability. It character is
facial features and heart defects. Other
trisomies included Patau syndrome it is
trisomy 13 and Edward syndrome Trisomy 18



both of these are associated with serious
Development and physical challenges.

Monosomy is refers to the loss of the
chromosomes it is seen in Turner syndrome,
where a female has only one X chromosomes
causing to infertility and different physical
abnormalities.

STRUCTURAL ABNORMALITIES

It is defined as the change in the structure of
the chromosomes is known as structural
abnormalities such as duplication, deletion,
inversion, and translocation. A deletion
occurs when a portion of chromosomes is
missing that cause Cri-du-chat syndrome



which causes delay development and it easy
to recognize because it is different from other
things and cry - Like - cat . The repetition of
chromosomes segment is known as
duplication. It causes Charchot marie tooth
disease. When a segment of chromosomes is
break off and rotate in 180 degree and re
attach is called as inversion. It sometimes
causing problems during cell division. When
a chromosomes segment is moved to a
different chromosome will be happened in
translocation which deal with the genetic
disorder like Chronic myelogenous Leukemia
(CML) caused by a Philadelphia
chromosomes translocation. It is a form of
cancer . It is early act of saying exactly the
what is the illness of a person has or What
the causes of a problem through genetic test



, like Karyotyping and FISH is a very important
for managing these diseases and improve
patient care.

IMPLICATIONS AND DIAGNOSIS

Chromosomal abnormalities are found in
living organisms . The rate of chromosomes
abnormalities increased day by day . Its make
much risk of cancer . Chromosomal
abnormalities have that feel very strongly and
the effect that something will have or
something else in the future , to continue
with great force from development disorders
to increased cancer risk. There is many
modern techniques by which the orders will
be identifying a disease or sign and
symptoms are tested by such as karyotyping



,FISH and a CGH are essential in to discover
something that is difficult to see and feel and
understand these something that is not
normal in a person’s body or unusual part or
features of it that may be worrying or
dangerous to help somebody in early what
the cause of a problem is give you
information about how genetic conditions
might affect you or your family or it can be
say that genetic counseling, a plan of creates
clarity for treatment understanding about the
chromosomal abnormalities is important for
advancing medical care and genetic
research.



CHROMOSOMES AND HUMAN
DISEASES

Chromosomes abnormalities are defined as
the change in the number of chromosomes
and structures of chromosomes that are
causes different or various human diseases.

Numerical abnormalities caused Down
syndrome , it trisomy 21 is a genetic
condition which is caused by the
chromosomes . In the normal babies there is
23 number of chromosomes in pair from
each parent it total number of chromosomes



is 46. But a child with Down syndrome are
end there three chromosomes at the position
21 without pair , it characterized by a person
ability to think in a logical way and to
understand disability and physical features
like a flat face and Turner syndrome have
45, X number of chromosomes a condition
affecting female with short height and
infertility.

Klineflter syndrome its chromosomes
number is 47,XXY . This is mainly caused in
man caused infertility and development
challenges. Structural abnormalities are
effect with the structure of chromosomes its
cause by cri-du-chat syndrome , which
caused by deletion of chromosomes which
carry intellectual disability and clearly seen
in facial features. Fragile X syndrome caused



by the change in the basic structure of living
organisms or development things in the
chromosomes X, its results in late
development and difficult in social. When the
number of chromosomes is break offin
pieces of 9and 22 trade place which made an
abnormalities refers to Philadelphia
chromosomes . It caused the cancer it name
is CML Chronic myelogenous leukemia. Itis a
type of cancer which treat or diagnhosis
through genetic testing like karyotyping and
FISH it is an important for managing these
diseases and improving patient care.



CANCER AND CHROMOSOMAL
INSTABILITY CIN

Cancer and chromosomal instability is
defined as the rate of chromosomes is
increased and chromosomal are changes
which involve the abnormal number of
chromosomes and structural rearrangement
or sequenced like translocation and deletion
and fault during cell division in chromosomes
discontinuity or chromosomal separation.
These abnormalities conducted or managed
to the loss or gain of the chromosomes or
chromosomes section, which break the



normal genetic balance and increase cancer
causing chance .

CIN cancer and chromosomal instability are
difficult to connected with CIN being a helper
or assistant to cancer development and
progression. In cancer cells, an abnormal
number of chromosomes is result in the over
expression of causing development of
tumour or the loss of tumors suppressors
Gene’s the growth of the cell is uncontrolled
to contribute. Chromosomal translocation
like an abnormal chromosome the
Philadelphia chromosomes in chronic

Myelogenous Leukemia CML creates a hybrid
gene which is form by join parts of two or
more original genes that increase the
abnormal cell progress . Furthermore,
mitosis mistake such as reject the spindle



apparatus which manage to the unequal
distribution of the chromosomes, further it
fueling tumors heterogeneity and
progression.

CIN accelerates cancer by allowing to the store of
a change in genetic structure of living being or
developing thing that help to stop something
happening or to fight back among therapy avoid
immune deletion and meat sizes.

As a result CIN is in many cases connected to
more aggressive to fight with cancer and poor
Prognosis. CIN planned a pathwayis used to treat
with the cancer such as spindleinhibitionor DNA
repair agent which block a cellular receptor are
reasearch for limit growth of tumour and improve
treatment which come in cancer
patients.methods that have to usually improve
the ability to entire map and the complete set of



Gene’s in a cell with outstanding the quality. The
progress in chromosomes reasearch is to use
force to move some body the boundaries of
genomic providing new treatments tools,
treatments option and enhanced understanding
of biology.

CONCLUSION

Chromosomes are important structures in the cell
which carry genetic information to another
generation. Chromosomes are made up of DNA and
proteins and are responsible for making sure the
genetic material is correctly replicated and
distributed during cell division. In human there is 46
chromosomes are present and it is arranged in
pairs which is 23 pairs where one set is inherited
from each parent chromosomes play an extremely
important role in expression of gene , inheritance,
and the functioning of living organisms. In the field
of genetic , medicine and evolution of biology



chromosomes play a vital role we can define
chromosomes is a thread like structure which is
made up of DNA and histone proteins that is found
in the nucleus of the eukaryotic cells. They carry
genetic information which is extremely important
for development of growth and reproduction. In
human there are a 23 pair of chromosomes which
one set inherited from each parent every
chromosomes have a thousand number of genes
which encode the instructions for producing
proteins that is performed essential for cellular
functions.

During cell chromosomes make sure that the
transfer of genetic material should be correct and
accurate particularly in the processes like mitosis
and meiosis which is important for the both sexual
and sexual reproduction. Change in the number of
chromosomes or in the structure of chromosomes
can guidance to genetic disorders. Such as Down
syndrome or Turner syndrome.



The study of the chromosomes or cytogenetic has
provide a important way to understand the life of
biological processes and their importance heredity,
genetic diseases and evolutionary Biology.
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