Name: ___________________________________  Date: ______________________  Period: ________


Karyotype Activity
As a medical technician, one of your jobs is to assist with prenatal testing.  Currently you are working on the case of Mr. and Mrs. Smith.  Mrs. Smith is pregnant and her doctor has recommended a prenatal test called amniocentesis.  As the lab tech, you have been given a photomicrograph of the chromosomes in the unborn baby’s cells obtained through amniocentesis.  Your job is to complete and analyze the karyotype of these cells to determine 1. the sex of the baby and if 2. the baby has a chromosomal abnormality.

Humans have __________________ chromosomes in every diploid body cell (somatic cell).  The chromosomes of a diploid cell occur in _________________________ which are pairs of chromosomes that are similar in size, shape, and the position of their centromere.  In humans, __________ pairs of chromosomes are called autosomes.  The twenty-third pair, which determines the individual’s sex makes up the ____________________________.  Males : _____________  Females: ____________

A ___________________________ is a diagram that shows a cell’s chromosomes arranged in order from largest to smallest.  A karyotype is made from a photo taken through a microscope (= photomicrograph) of the chromosomes from a cell in metaphase.  The photographic images of the chromosomes are cut out and arranged in homologous pairs by their size and shape.  Once completed, the karyotype can be analyzed to determine the sex of the offspring.  Other important information that may be obtained from a karyotype:

· the total number of chromosomes in each cell (normal = 46)

· homologous chromosomes are found in pairs

· a well trained eye can even analyze each chromosome individually to see if it has the right size/shape (part of the chromosome may have broken off and attached to another chromosome)
Chromosome abnormalities often result from ______________________, the failure of the chromosomes to separate properly during meiosis.  Nondisjunction results in cells that have too many or too few chromosomes.  _____________________ is an abnormality in which a cell has an extra chromosome or piece of a chromosome.  This means that the cell contains 47 chromosomes instead of 46.  ______________________ is an abnormality in which a cell has too few chromosomes.  This mean the cell contains only 45 chromosomes.

Some Chromosomal Genetic Diseases
Name of Syndrome





Symptoms/ Probability

	Down Syndrome
	

	Klinefelter Syndrome
	

	Turner Syndrome
	

	Triple X Syndrome
	

	XYY Syndrome
	


1. The “diagram” you have been given is a karyotype.  Analyze the karyotype you were given to determine the sex of the Smith’s child and whether or not the karyotype for their child is normal.  Record this in Table 1.
2. Use the other karyotypes on the handout (each with a different number).  Make observations of each one and record your results in the table.
	Chromosome spread #
	Which chromosome(s) are affected?
	Male or Female
	Name of syndrome

	Ex:  Smith Baby
	
	
	

	1

	
	
	

	2

	
	
	

	3

	
	
	

	4

	
	
	


Analysis and Conclusion
1. Describe how the chromosomes in a karyotype are arranged (which are the first . . . last?)

2. Describe how nondisjunction causes disorders such as Down syndrome, Turners syndrome, etc.

3. Take a look at the example karyotype of the Smith’s baby. 
a. How many total chromosomes does the baby have in each cell?
b. How many autosomes should a normal karyotype have?  
c. Does the Smith baby have a normal number of autosomes?
d. How many sex chromosomes should a normal karyotype have?  
e. How many of the Smith’s baby’s chromosomes are sex chromosomes?
f. Explain how you determined if the Smith’s baby is male or female.
4. If a child has a disorder called trisomy 16 what is wrong with his cells?

5. If a child has a chromosomal makeup of 49 XXXXY what would the sex of this child be?  Explain.
6. What chromosomal abnormalities (other than nondisjunction) can a technician identify by analyzing a karyotype?

7. Amniocentesis is a prenatal test used to determine the presence of a chromosomal disorder in a developing fetus.  Describe what happens in amniocentesis and why it is a good diagnostic test for chromosomal abnormalities.
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Is this karyotype of a male or female child? ______________________

