
The human body has 46 chromosomes (23 pairs of chromosomes). One pair of these 
chromosomes is the sex chromosomes (allosomes), which are represented as two Xs for 
females (XX) and one X and one Y for males (XY). If a person carries one or more Y 
chromosomes, they are considered to be male. Females have no Y chromosome, only Xs. The 
remaining 22 pairs of chromosomes are called autosomes. Karyotypes are used to decipher 
genetic abnormalities that may be present in any of the 23 pairs of chromosomes. Karyotypes 
are essentially a picture of what every chromosome in the human body looks like and these 
chromosomes are arranged in pairs (to represent one chromosome from each parent) from 
largest to smallest in size. In a normal person, 23 pairs of chromosomes appear on the 
karyotype. The 23rd pair is always represented as the allosomal (sex-linked) chromosomes. 
When there are higher or lower numbers of chromosomes in the human body, genetic disorders 
result, which can affect people physically and cause early death. If, for example, the 15th pair of 
chromosomes on a karyotype showed an extra chromosome, the disorder would be due to a 
trisomy of the 15th pair and would be called “trisomy 15” (tri means 3). If there was only one 
chromosome, instead of two, at the 15th position on a karyotype, the disorder would be called 
“monosomy 15” (mono means 1).  
 
Kobe and Ava are geneticists interested in autosomal and sex-linked genetic disorders, 
respectively. They conducted a study where they gathered all genetic disorder patient files from 
all hospitals throughout their country. They were interested in documenting the percentage of 
people studied who were affected by genetic disorders and what type of disorder they had. 
Each patient file included a karyotype of the patient’s genetic make-up.  
 
**Case Study 1**  
 Kobe has a table in his office that serves as a quick reference to the various autosomal 
disorders that were researched. 

 



**Case Study 2**  
Ava has a table in her office that serves as a quick reference guide to the various sexlinked 
disorders that were researched. 

Syndrome Trisomy/ 
Monosomy 

Chromosome 
Abnormality 

#Patients 
Affected^ 

Study  
Group  
Total* 

Turner  Monosomy XO 9 180 

Klinefelter Trisomy,  
Tetrasomy, 
other 
karyotypes 

XXY 33 66 

XXYY 40 98 

XXXY 73 215 

XXXYY 44 79 

XXXXY 29 40 

Triple X Monosomy XXX 91 111 

XXXX 88 140 

XXXXX 63 65 

XYY Syndrome Trisomy, 
Tetrasomy, 
other 
karyotypes 

XYY 42 67 

XYYY 31 220 

XYYYY 49 360 
^Per study group  
*Total number of people in each study group 


