Karyotypes and Chromosomes
Background
A Karyotype is an organized picture of all the chromosomes in a cell. They are used to identify the biological sex of a baby, or to identify chromosomal disorders. Karyotypes are made by:

1. Taking a sample of cells from the person being analyzed 
2. Replicating those cells to create more

3. Freezing the cells partway through mitosis, so that the chromosomes have condensed 

4. Staining the DNA in the chromosomes so it is visable (DNA is normally white)

5. Placing the cells on glass slides, adding a chemical to break down all the membranes and proteins in the cell, and leaving only the chromosomes

6. Observe the chromosomes under the microscope, and photograph them.

7.  The photograph is then enlarged, and the chromosomes are individually cut out. 
8. The chromosomes are identified and arranged in homologous pairs. Homologous chromosomes are nearly identical, or matching, chromosomes, that come from different sources (mom or dad). 

9. The karyotypes is studied to determine the biological sex (XX for biologically female, and XY for biologically male) or chromosomal disorders (one too many or one two few chromosomes).

In this investigation, you will use a picture of chromosomes to make a karyotype. You will also examine the karyotype to determine the presence of any genetic defects.

How to Analyze a Karyotype

A) Notice that the two sex chromosomes, pair number 23, do not look alike. They are different because this karyotype is of a male, and a male has an X and a Y chromosome.
B) Identify the centromere in each pair of chromosomes. The centromere is the area where each chromosome narrows and in Figure 1 a line is drawn through all the centromeres.
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Part 1: Building a Karyotype

1. Go to https://learn.genetics.utah.edu/content/basics/karyotype/. 

2. Complete the Karyotype! If you can’t use flash, I have attached a paper version to this worksheet. Please cut it out and complete it by hand.

3. Attach a photo, copy or screenshot of your completed karyotype to your assignment!

4. Answer the analysis questions below.

Analysis Questions:

1. If the number chromosomes are in the egg, where to the other 23 chromosomes come from? 

2. What biological process are you simulating by adding the matching chromosomes to those in the egg?

3. Since the numbered chromosomes are in the egg, which determines the biological sex of a human baby, the sperm or the egg?
Part 2: Using a Karyotype to Identify Sex and Disorders
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placement of centromeres (areas where the two chromatids are joined), and
the location and sizes of G-bands. You will electronically complete the
karyotype for three individuals and look for abnormalities that could explain
the phenotype.

Your assignment

This exercise is designed as an introduction to genetic studies on humans.
Karyotyping is one of many techniques that allow us to look for several
thousand possible genetic diseases in humans.

You will evaluate 3 patients' case histories, complete their karyotypes, and
diagnose any missing or extra chromosomes. Then you'll conduct research
on the internet to find web sites that cover some aspect of human genetics. If
this is an assignment for a class, you should turn in a total of 7 answers on
paper (2 for each patient, 1 for the internet search).
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Go to http://www.biology.arizona.edu/human_bio/activities/karyotyping/karyotyping.html
2. Read the introduction on this page. You will be doing a modified version of this activity.
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Patient A

Patient A is the nearly-full-term fetus of a forty year old female.
Chromosomes were obtained from fetal epithelial cells acquired
through amniocentesis. Complete Patient A's Karyotype.

Patient B

Patient B is a 28 year old male who is trying to identify a cause
for his infertility. Chromosomes were obtained from nucleated
cells in the patient's blood. Complete Patient B's Karyotype.

Patient C

Patient C died shortly after birth, with a multitude of anomalies,
including polydactyly and a cleft lip. Chromosomes were
obtained from a tissue sample. Complete Patient C's Karyotype.

NOTE: The first page for each patient will take a few minutes to load. Be
patient. The remainder of the pages will load quickly.
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Click on “patient histories” near the bottom 

4. Choose ONE patient to do the karyotype of, and click on “Complete Patient’s Karyotype”

a. Either A, B or C

b. You don’t have to do all three!

5. Follow the prompts to complete the karyotype! You will not be matching all of their chromosomes, just a few

6. Complete the analysis questions below

Analysis Questions:
1. Which patient did you analyze?

2. In your own words, why are they getting their karyotype analyzed?

3. What was the biological sex of the karyotype for this patient?
Using the information on the website, determine if there are any abnormalities in their karyotype.

4. Are there any abnormalities in the karyotype? In other words, is there any chromosome pair that has either one too many or one two few chromosomes?
5. If so, according to the website you are on, what disorder do those abnormalities cause? 

Homologous chromosomes (nearly identical, from different parental sources)





Centromeres (where two DNA strands attach)





Sex Chromosomes (XX or XY)








