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Trisomy 21 the presence of a supernumerary chromosome 21, results in
a collection of clinical features commonly known as Down syndrome (DS).
DS is among the most genetically complex of the conditions that are
compatible with human survival post-term, and the most frequent
survivable autosomal aneuploidy. Mouse models of DS, involving trisomy
of all or part of human chromosome 21 or orthologous mouse genomic
regions, are providing valuable insights into the contribution of triplicated
genes or groups of genes to the many clinical manifestations in DS. This
endeavour is challenging, as there are >200 protein-coding genes on
chromosome 21 and they can have direct and indirect effects on
homeostasis in cells, tissues, organs and systems. Although this
complexity poses formidable challenges to understanding the underlying
molecular basis for each of the many clinical features of DS, it also
provides opportunities for improving understanding of genetic
mechanisms underlying the development and function of many cell types,
tissues, organs and systems. Since the first description of trisomy 21, we
have learned much about intellectual disability and genetic risk factors for
congenital heart disease. The lower occurrence of solid tumours in
individuals with DS supports the identification of chromosome 21 genes
that protect against cancer when overexpressed. The universal
occurrence of the histopathology of Alzheimer disease and the high
prevalence of dementia in DS are providing insights into the pathology
and treatment of Alzheimer disease. Clinical trials to ameliorate
intellectual disability in DS signal a new era in which therapeutic
interventions based on knowledge of the molecular pathophysiology of
DS can now be explored; these efforts provide reasonable hope for the
future.
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( Neurodevelopmental

¢ Intellectual disability

* Developmental delay

¢ Language disorders

» Cerebellar hypoplasia
Psychiatric

* Anxiety and depression
* Behavioural disturbance
Neurological

o Alzheimer disease
* Epilepsy
N\l

2/

( Cardiovascular
» Congenital heart defects
L (especially AVSD)

N\

( Musculoskeletal
* Atlantoaxial instability
¢ Small stature

( Craniofacial

* Small, low-set ears

¢ Epicanthic folds

¢ Flat nasal bridge

* Flat occiput

* Small mouth

* Upslanting palpebral
fissures

»
Sensory

* Conductive and
sensorineural hearing
loss

* Refractive errors,
cataracts, keratoconus

. and amblyopia

¢ Immune dysfunction
* Obesity

&

¢ Short fingers
* Hypotonia
S = 4
p
Other
* Haematological * Bowel dysfunction
disorders * Gastrointestinal

structural defects
* Male infertility

-
Respiratory

* Obstructive sleep apnoea

* Respiratory tract infections

Autoimmune

—— % 3

* Thyroid disease

* Coeliac disease

* Alopecia

* Type 1 diabetes mellitus
¢ Psoriasis

N

N
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Obesity

\

Type 2
diabetes
mellitus

A

ot
.‘):1:: |
S '|\’J

Endocrine disorders :
involvement of

and thyroid dysmaon

Central regulation : neuronal loss,

serolomnerglconddopamlnerglc
processing disturbed

e @

Medications  Social factors

A

Feeding and digestive disorders :
oral-molor difficulties

Obstructive sleep apnea :
oxidative stress, Inflammation

Lack of Inflammatory

physical activity z'gc"'?‘pé

Down syndrome

Intellectual
disability

Conggnital heart
iseases

Gastrointestinal
defects

Morphological
abnormalities

Hypotonia

Neurological
diseases

Haematological
disorders

Thymic dysfunction

35
|

HLA haplotypes

MRONR Genotype-phenotype assoclation

Decrease

of B cell

number
and activity

\

Type 1
diabetes
mellitus

A

|
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