Ms. Day/ Honors Genetics
  Human Karyotype Lab (82 pts)
INTRODUCTION

Occasionally chromosomal material is lost or rearranged during the formation of gametes or during cell division of the early embryo. Such changes are so severe that the pregnancy ends in miscarriage – or fertilization does not occur at all. Rarely, if the chromosomal change is relatively minor, the resulting embryo will survive, but it may develop abnormally in some way. 

It is estimated that one in 156 live births have some kind of chromosomal abnormality. Some of the abnormalities associated with chromosome structure and number can be detected by a test called a karyotype. A karyotype can show prospective parents whether they have certain abnormalities that could be passed on to their offspring, or it may be used to learn the cause of a child’s disability. Karyotypes can also reveal the gender of a fetus or test for certain defects through examination of cells from uterine fluid – a procedure called amniocentesis – or through sampling of placental membranes. Over 400,000 karyotype analyses are performed each year in the U.S. and Canada.

To create a karyotype, chromosomes from a cell are stained and photographed. The photograph is enlarged and cut up into individual chromosomes. The homologous pairs are identified and arranged in order by size (with the exception of the sex chromosomes; these appear as the last chromosome pair in the karyotype). These tests are typically done on a sample of blood, although any body cell could be used. The cell must be undergoing mitosis (preferably in metaphase) so that the chromosomes are replicated, condensed, and visible under a microscope.

Today in lab you will assemble 2 human karyotypes. In this case, the chromosomes are from a white blood cell (leucocyte) of your unborn twins. Note that the chromosomes in the photograph are in their doubled state - two chromatids connected by a centromere. However, the two chromatids are so close together that you cannot distinguish between them. An indentation often appears where the centromere connects the two. This entire structure is one chromosome. (In some other preparations the chromatids may be spread in an "x" shape.)
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Procedure – Work in Pairs
**NOTE: Abnormalities will be related to chromosome number OR chromosome structure. None of the subjects will have more than one abnormality. 

1. Your teacher will give you and your partner 2 blank karyotype placement grids and 2 enlarged photographs of a spread of chromosomes from a human leucocyte (white blood cell) of your unborn children (the twins). 

2. Give 1 placement grid and 1 copy of chromosomes to each partner in the lab group. 

3. On the top of your karyotype placement grid, record the karyotype smear number (#) from your chromosome copy located on top of your chromosome cut out page (appears at the top of your sheet of chromosomes).  Write this number on the “# line,” which appears on your karyotype placement card. 
4. BEFORE YOU CUT ANYTHING…Count the chromosomes on your sheet. This initial count should give you a preliminary idea about the nature of your subject AND will let you know how many chromosomes you should have after your are finished cutting out your chromosomes. 

5. Now carefully cut out each chromosome on your sheet (leave a LITTLE white space around each chromosome rather than trying to cut exactly on the margin of the image). Be careful not to lose any chromosomes….this will result in a mutation in your grade ( 
6. Each partner will work on his or her own karyotype. If you need help, ask your partner. You will BOTH be making  abnormal karyotype. 
7. In order to put together your karyotype, find the homologous pairs by matching length, the position of the centromere, and the gene banding patterns (stripes) if present. All three of these elements may be needed to make an accurate match. 
8. Arrange the pairs on the karyotype placement grid in order from longest to shortest, with the exception of the sex chromosomes, X and Y. These appear last. The sex chromosomes are obviously not a homologous pair: the X chromosome is of medium length, intermediate between chromosomes 4 and 5; the Y is one of the smaller chromosomes, similar in length to chromosome 19. 

· Use the sample “NORMAL KARYOTYPE” as a guide when matching and placing your chromosomes onto your placement card.
9. Glue the chromosomes in place. You will be making 2 ABNORMAL different karyotypes (one per team member). 

10. Compare and contrast both karyotypes and used the “Information on Chromosome Disorders” worksheet to analyze/decide which genetic disorders your unborn children will have. 

11. Once you and your partner are confident in your karyotype analysis, write the genetic disorder of YOUR child (in your own karyotype) at the top of the page by the chromosome smear number. 
12. Answer the post-lab analysis questions as a team on a separate piece of paper. 
Remember that normal human cells contain 46 chromosomes – 23 contributed by the mother and a corresponding set of 23 that came from the father. A karyotype matches up the 23 pairs. Three elements are considered in matching a chromosome with its homologue: length, centromere location, and the banding pattern produced by staining. 
(A common misconception is that each dark band represents a single gene. One thin band may actually contain hundreds of genes.)

Karyotype Lab- Post Lab Analysis Questions

**Please complete these questions on the SEPARATE piece of paper. Turn one (1) set of answers in as a team. Attach the answers to BOTH your karyotype pictures, STAPLE THEM and turn them for a team grade. 
1. What is the relationship between the following vocabulary words: DNA, gene, histone proteins and chromosome?

2. What is a karyotype? What is it used for? 

3. How do you make a karyotype?

4. What organism is your karyotype from? How do you know?

5. What should the diploid (2n) number of the organism in your karyotype? 

6. What type of cells would be diploid in this organism?

7. What should the haploid (n) number of the organism in your karyotype? 

8. What type of cells would be haploid in this organism? BE SPECIFIC!
9. Will your twins be born with a normal diploid and haploid number? Why or why not? 
10. What is an autosome? (HINT: look this up in a classroom textbook)

11. What is the difference between a sex chromosome and an autosome? 

12. How many homologous chromosomes pairs are in your karyotype?

13.  How are homologous chromosome pairs similar? 

14. How might homologous chromosome pairs be different? 

15.  Draw out chromosome pair # 6 from your karyotype and label the following on the pair: centromere, sister chromatid, kinetochore, gene band, and homologous chromosome pair.

16. What is the sex of the individual in your karyotype? How do you know?

17. Define the JOB (function) of the following proteins:

a. Histones


b. Kinetochore

18.  For each karyotype that your created in lab, state whether it is normal or abnormal. If it is abnormal, explain why.  

19. What would happen to an individual if his or her karyotype had and extra18th chromosome? What is this genetic disease called? (HINT: use the “Information on Chromosome Disorders” handout). 
Names: ___________________________________________________________________Date: _________ Pd: ______

Karyotype Lab- Post Lab Analysis Questions

Write your answers (only) on this sheet of paper.
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