
THE LYON HYPOTHESIS IN THE CONTEXT OF TURNER SYNDROME 

 

1. Lyon Hypothesis (X-Inactivation): 

o Proposed by English geneticist Mary Lyon, the Lyon hypothesis explains how 
female mammals achieve dosage compensation for X-linked genes. 

o In females, who have two X chromosomes, one X chromosome is randomly 
inactivated in each cell during early embryonic development. 

o The inactive X chromosome becomes a condensed structure called a Barr body. 

o This process ensures that females do not produce twice as many X chromosome 
gene products as males (who have only one X chromosome). 

2. Turner Syndrome and X-Inactivation: 

2.1. Normal Woman (XX): 
2.1.1. One X chromosome is randomly inactivated in each cell.  

2.1.2. The choice of which X chromosome is inactivated varies across 
cells. 

2.1.3. Approximately half of the cells have the paternal X chromosome 
inactivated, and the other half have the maternal X chromosome 
inactivated. 

2.2. Woman with Turner Syndrome (XO): 

2.2.1. Turner syndrome results from the absence of one X chromosome 
(45,X karyotype). 

2.2.2. In these individuals, there is no second X chromosome to undergo 
inactivation. 

2.2.3. Therefore, all genes on the single X chromosome remain active. 

2.2.4. This lack of dosage compensation can lead to characteristic 
features of Turner  syndrome, such as short stature, ovarian 
dysfunction, and other health issues. 

In summary, the Lyon hypothesis ensures proper gene dosage in females by 
randomly inactivating one X chromosome.  
In Turner syndrome, the absence of one X chromosome disrupts this process (see 
2.1 and 2.2): 
- No X inactivation: the only X stays active. Is it  of maternal or paternal origin? 



- All genes are active. No such thing as half inactivated X chromosomes are paternal 
and half are maternal. 
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