
The entire sequence of chromosome 21 was reported 
in the year 2000, and this was a turning point for the 
understanding of Down sydnrome. In Down syndrome 
each chromosome 21 is in triplicate. The extra copies of 
functional regions that are dosage sensitive, lead to the 
characteristics associated with Down syndrome.  

Rare patients with partial trisomy 21 have helped to 
define which regions harbour genes with specific DS 
phenotypes. For example, a region that is crucial for 
the heart defect was identified in this way 6. The use of 
models of Down syndrome in mice have allowed us to 
relate specific genes to the neuropathogenesis and better 
understand the phenotype 7. As gene dosage imbalances 
are better understood and as we get better functional 
characterization of the sequences it is hoped that potential 
treatment that could improve neurogenesis and long-term 
cognition may be revealed 8.
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  Causes of DS Mode of Karyotype %

Non-disjunction 47 XX + 21/47XY + 21 95%

Robertsonian 
translocation

46 XX or XY rob (D or G; 
21) (q10; q10),+21

4%

Isochromosomes 46 XX/XY + 21, i (21) (q10)

Mosaicism 47 XX/XY + 21 46 XX/XY 1–3%

Partial trisomy 
(21q22.3) 46 XX/XY, dup (21) (q22.3) <1%

Figure 1: Frequencies of different modes 
of karyotypes 9


