
Introduction to Cytogenetic

The study on chromosomal structure, behavior and 

inheritance called as cytogenetics.

•When cells are not dividing chromosome appear as a net

like structure called chromatin.

•When cell division starts, they appear as compacted

individual structures.



Morphology of chromosome
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Chromosome Shape

•As chromosomes condense and become visible 

during cell division, certain structural features 

can be recognized

•Centromere

–A region of a chromosome to which microtubule 

fibers attach during cell division

–The location of a centromeregives a chromosome its 

characteristic shape
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Each chromosome has a constriction point called the 

centromere, 
which divides the chromosome in to two sections or arm’s.

The short arm of the chromosome is labeled – p arm.

The long arm of the chromosome is labeled – q arm.



•Metacentric

A chromosome with centrally placed chromosome in to two 
arms of approximately equal length.

•Submetacentric

A chromosome in which the centromerelies to one side of the 
center, producing arms of unequal length.

•Acrocentric If the p (short) arm is so short that is hard to 
observe,butstill present.

•Telocentric chromosome-

A telocentricchromosome’s centromereis located at the 
terminal end of the chromosome.



Chromosomal mutations
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Structural Changes to a Chromosome

•Deletions

–Segment of a chromosome is missing

•Duplications

–Segment of a chromosome is copied

•Inversions

–The rearrangement of a section of a chromosome

•Translocations

–Movement of a segment from one chromosome to 

another 
8
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Deletions 

• The loss of a portion of a 

chromosome is called deletion.

• The chromosomes with deletions 

can never revert to a normal 

condition.

• If gametes are arise from the cells 

having a deleted chromosomes, this 

deletion is transmitted to the next 

generation.
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Deletions 

•Deletion can be terminal or 

intercalary

•Terminal deletion–Terminal 

selection of a chromosome is 

absent and is resulted by only 

one break

• Intercalary deletion–

Intermediate section or portion 

of chromosome is lost.

Caused by two 

breaks. Middle one is lost and 

remaining two pieces get joined 

again. 11



Duplications 

•Unequal crossing over in meiosis will result in both a 
duplication and a deletion 

–Blue sister chromatids –one is unchanged and the other has a 
deletion

–Orange sister chromatids –one is unchanged and the other has 
an addition 
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Inversions 

•Paracentric Inversions 

–The inverted segment DOES NOT include the centromere

•Pericentric Inversions 

–The inverted segment DOES include the centromere
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Translocations 
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Euploidy

•Each homologusset of chromosomes designated by and 

a numerical prefix for the number of chromosome sets or 

ploidy.Mostsexually producing organisms are diploids 

(2n)

•Monoploid n A B C

•Diploid 2n AA BB CC

•Polyploid

•Triploid 3n AAA BBB CCC

•Tetraploid 4n AAAA BBBB CCCC
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Polyploidy

The formation in an individual of a higher 
chromosome number by the addition of 

extra whole chromosome sets present in one 
or more ancestral organisms. 

ÅAutopolyploidy

ÅAllopolyploidy
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Autopolyploids
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Autopolyploids are polyploids with multiple

chromosomesetsderivedfrom asinglespp.

Arise from a spontaneous,naturally occurring genome

doubling

Eg: - Potato



Aneuploidy

•Chromosome complement differs from 
normal by part of chromosome set

–e.g., 2n±1

–tolerated in plants

–usually lethal in animals

•For autosomes:

–monosomy: 2n–1

–trisomy: 2n + 1

–nullisomy: 2n–2

–disomy: n + 1 (in haploids)

For sex chromosomes, 

notation lists copies of 

each chromosome.  

Examples: XXY, XXX, 

XO





Monosomy

•2n–1

•Usually deleterious owing to unmasking of 

recessive lethals in animals

–lethal in utero in humans

•XO: Turner syndrome in humans

–survives but has some

developmental abnormalities

•Used to map genes in plants



Trisomy

•2n + 1

•Often lethal in animals owing to chromosome 
imbalance

•If viable, may be fertile (meiotic trivalent)

•XXY: Klinefelter syndrome

–male

–sterile

•XYY: fertile,

no extra Y in gametes

•XXX: fertile, 

no extra X in gametes

•Trisomy 21: Down syndrome


