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The Genetic Basis for
Down Syndrome

95% percent of individuals with Down Syndrome

have full Trisomy 21 which is due to a supernumeraray " ]l ‘(
chromosome 21 in every cell of the body. It results due

to nondisjunction, or failure of a pair of chormosomes to

disjoin during either of the two meiotic divisions, usually '

in the egg (usually Meiosis I), and in rare occasions in the " ‘ “ :‘ “ " a'

sperm. The risks for non-disjunction are multifactorial, the
two main contributing factors being increased maternal

age and altered recombination *. .‘ “ \‘ ‘a u (1

In eggs, Meiosis is initiated when the mother herself is still 13 14 15 16 17 18
in utero, at about 11-12 weeks of gestation. The process

is arrested at in prophase | until just prior to ovulation (for gz &r YN 1) i‘ or ii
decades!). At this point the oocyte completes Meiosis | 19 20 21 22

and progresses to metaphase Il where it remains. Finally,
at fertilization the meiotic process is completed. In contrast,
Autosomes (1-22)

spermatogenesis begins at puberty. The cells enter meiosis Figure 1: Trisomy 21 Karyotype * Sex Chromosomes (XX, XY)
and progress from one stage to the other with no delay.

The increased in risk for non-disjunction in the female
parent is probably because of the protracted phase of
meiotic arrest, which probably allows the risk factors to
accumulate in the milieu of the ovarian environment 2.
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