Diagnosing Chromosomal Disorders – Karyotyping


Name ____________________









Date ____________ Per _____
Background:  There are many diseases that harm humans.  Some diseases are due to a single faulty gene on a chromosome, such as sickle cell anemia, hemophilia, and Huntington’s disease.  Other diseases are due to a problem with an entire chromosome.  One way a doctor can diagnose a chromosomal disorder is to look at the number of chromosomes themselves to see if the correct number is present.  Once a sample of chromosomes is isolated from a cell, they are arranged in homologous pairs.  Homologous pairs are matching chromosomes that carry alleles for the same genes, one coming from your father and the other from your mother.  The arrangement of these homologous pairs is called a karyotype, or a picture of the chromosomes.  Once the chromosomes are lined up in pairs, they can be counted.  In humans, the correct number of chromosomes in each body cell is 46, or 23 homologous pairs.  Here is an example of a human karyotype:
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The purpose of this activity is to familiarize you with the procedure for creating and interpreting a karyotype, as well as inform you of some possible chromosomal disorders. Use the following website to complete the karyotype simulation and answer the questions for each section:

http://www.biology.arizona.edu/human_bio/activities/karyotyping/karyotyping.html
Introduction: Read through the introduction on the opening page to answer the following questions about karyotype analysis using complete sentences. 

1.  About how many times per year is karyotype analysis performed?

2.  During karyotyping, the chromosomes are stained using Giemsa dye to make them visible in the cell.  Which regions of the chromosomes absorb this dye?

3.  Karyotype analysis involves comparing and matching chromosomes based on what 3 characteristics?

Click on Patient Histories at the bottom of the screen to continue.

Directions:  You will now complete a karyotype analysis for 3 different patients.  Read through the brief history summary for each patient and then continue on to create your first karyotype by clicking on Patient A at the bottom of the screen.  When you have completed the karyotype and answered the questions for Patient A, continue on and do the same for Patients B and C.

Patient A
Complete Patient A’s karyotype according to the instructions given on the website. When finished, read the directions for Interpreting the Karyotype and Making a Diagnosis.  Answer the questions below.

1.  What notation would you use to characterize Patient A’s karyotype?

2.  What diagnosis would you make for Patient A?

3.  Scroll to the bottom of the screen and view Patient A’s complete karyotype.  

a) How many pairs of autosomes are present in your karyotype?

b)   How many sex chromosomes are present in your karyotype?

b) What is the gender of Patient A?  How do you know?

Click on Patient B in the middle of the screen to complete your next karyotype.
Patient B
Complete Patient B’s karyotype according to the instructions given on the website. When finished, read the directions for Interpreting the Karyotype and Making a Diagnosis.  Answer the questions below.

1.  What notation would you use to characterize Patient B’s karyotype?

2.  What diagnosis would you make for Patient B?

3.  Scroll to the bottom of the screen and view Patient B’s complete karyotype.  What is the gender of Patient B?

Click on Patient C in the middle of the screen to complete your next karyotype.
Patient C
Complete Patient C’s karyotype according to the instructions given on the website. When finished, read the directions for Interpreting the Karyotype and Making a Diagnosis.  Answer the questions below.

1.  What notation would you use to characterize Patient C’s karyotype?

2.  What diagnosis would you make for Patient C?

3.  Scroll to the bottom of the screen and view Patient C’s complete karyotype.  What is the gender of Patient C?

Quick-find Research
Choose the chromosomal disorder of the patient that you are the most curious about.  Use a search engine like google.com or yahoo.com and search for basic information about that disorder.  Then use the space below or a separate sheet of paper to write a short paragraph (3-5 sentences) describing the cause and basic symptoms of that disorder.

Extra Credit:  (3pts each)  Research the causes and basic symptoms of the chromosomal disorders for your other two patients and write short summary paragraphs for those on a separate sheet of paper.
