
Unit II – Problem 4 – Genetics: Chromosome Anomalies 

 

- Humans have 46 chromosomes in their cells: 

 22 pairs of these are somatic chromosomes. 

 While 1 pair is considered to be sex chromosomes (XX in females; XY in males). 

- Structure of the chromosome: 

 Each chromosome consists of 2 sister chromatids joined at the center by centromere. 

Notice that each chromatid contains the complete set of genes. 

 The centromere is the site at which the kinetochore attach to the spindle fibers (allows 

each copy to be pulled to the new cell which is being formed). 

 The chromosome has two arms: 

 Short arm (p). 

 Long arm (q). 

 Telomeres: are regions of repetitive nucleotide DNA sequences at each end of a 

chromosome. They are considered to be specialized structures which cap 

chromosomal ends (why?): 

 Protect chromosomes from end-to-end fusion, recombination and degradation. 

 Chromatin: nucleosome (50% DNA coiled around histones and 50% of proteins). 

 How are chromosomes formed? 

 Double helix DNA will wrap around histones to form nucleosomes → each 

six nucleosomes will give you one chromatin fiber → which will form what is 

known as scaffold → and then scaffolds will form loops of chromatid → that 

eventually will give you two sister chromatids. 

 

 
 

 
  



 

Mutations (can be spontaneous or 
caused by mutagens)

Change in chromosome number 
(involving a number of chromosomes 

or a whole set of chromosomes)

Aneuploidy (caused by non-
disjunction which is failure of 

chromosome pairs to separate 
properly)

Monosomy (2n-1): loss of a single 
chromosome, karyotype contains 45 
chromosomes, most monosomies are 

lethal; example (monosomy X-
Truner's syndrome)

Trisomy (2n+1): gain of an extra copy 
of a chromosome; karyotype contains 

47 chromosomes; resulting in 
congenital anomalies; examples: tri 
21 (Down's syn.), tri 18 (Edward's 

synd.), tri 13 (Patau's syn.) and 
klinefelter's syn. (XXY)

Tetrasomy (2n+2): gain of an extra 
pair of homologus chromosomes; 
very rare and only involving sex 

chromosomes

Polyploidy (caused by failure of cell 
division after DNA replication)

Triploidy (3n; 69 chromosomes): 
caused by dispermy (most common) 

or diploid sperm or diploid ovum

Tetraploidy (4n; 92 chromosomes): 
examples include XXXX or XXYY

Change in chromosome structure 
(change in natural shape and 

composition of a chromosome)

Translocations (rearrangement of 
chromosomes); reciporcal (part of 

chromosomes breaks off and 
becomes attached to another 

chromosome; robertsonian (occur 
between two acrocentric 

chromosomes which appear to be 
attached to one another end to end, 
only involving chromosomes 13, 14, 

15, 21 and 22)

Deletions: a single chromosome 
break occurs in one of the 

chromosomes and the broken 
fragment is lost → the result is a loss 
of a number of genes; deletions can 

be large small or microdeletions

Inversion: a chromosome breaks in 
two places and the resulting piece is 

reversed and re-inserted into the 
same chromosome; pericentric 

(involving centromere); paracentric 
(not involving centromere)

Duplication: a part of chromosome is 
copied (duplicated) abnormally, 

resulting in extra-genetic material 
from the duplicated segement ; 
tandem duplication (repeats are 

duplicated in the same orientation); 
reversed tandem (repeats are 

duplicated in the opposite 
orientation)

Ring chromosome: a chromosome 
breaks in two places and the ends of 
chromosome arms fuse together to 

form a circular structure (there is loss 
in genetic material) 

Isochromosome: arise if the 
centromere splits transversly instead 

of longitudinally → the result is a 
chromosome with two identical arms, 

either two short arms or two long 
arms



 
 

 


