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                Biology Van
   Preparation of Human Chromosome Spreads
   Introduction:
   The 46 chromosomes located in each somatic cell contain all the
   genetic material inherited by that individual. Located in the nucleus,
   these 23 pair of homologous chromosomes are comprised of 22 pair of
   autosomes (non sex chromosomes) and 1 pair of sex chromosomes (XX or
   XY). The genetic material, DNA, exists within the chromosomes and
   contains the entire genetic blueprint for the development of an
   individual. Most normal human cells contain identical numbers and
   types of chromosomes. The analysis of human chromosomes has allowed
   researchers to identify the cause of specific genetic diseases and
   abnormalities.
   Each chromosome pair contains unique physical attributes, which
   distinguishes them from the 22 other pairs. The three main criteria
   used to identify individual chromosomes include:
   1. The length of the chromosome.
   2. The position of the centromere.
   3. Banding patterns on the chromosome that can be seen after staining.
   Using these criteria, geneticists have set up a classification system,
   which labels each chromosome by number.
   Many genetic disorders have been associated with alterations of the
   chromosomes an individual possesses. In some instances, pieces of
   chromosomes may be transferred (translocation). On other occasions,
   pieces of chromosomes may break off and be lost entirely (deletion).
   Another possibility is that entire chromosomes may be lost or added to
   an individual’s chromosome arrangement. Analyzing an individual’s
   chromosome by doing what is called a karyotype can identify any of
   these situations.
   A karyotype preparation allows a geneticist to easily observe the
   chromosomes an individual has in the nuclei of his cells. This is
   accomplished by using a chemical called colchicine to stop cell
   mitosis in the metaphase stage. It is during this stage of nuclear
   division that the chromosomes are most condensed and, as a result,
   visible with a light microscope. After the cells have been arrested in
   this stage, they are then placed into a hypotonic solution, which
   causes water to enter and enlarge the cells. The cells are then placed
   into a chemical fixative to maintain this condition. Following this
   procedure, the cells can be “splatted” onto microscope slides,
   stained, and viewed microscopically. The final step would be to
   photograph the chromosomes from one cell, enlarge the photograph, and
   then cut the chromosomes from the photograph and arrange them on a
   paper based on their size, centromere location, and banding patterns.
   The resulting arrangement of the chromosomes is called a karyotype.
   One practical application of karyotype analysis is the early detection
   of genetic defects by removing amniotic fluid surrounding a fetus and
   analyzing the chromosomal make- up of the unborn child. Karyotypes
   prepared on older individuals usually involve the analysis of
   chromosomes in lymphocytes.
   In this exercise, a human tumor cell line, HeLa, is used. The HeLa
   cell line originated in the early 1950’s from the cervical cancer
   cells of a woman named Henrietta Lacks. Because the cells are of tumor
   origin, they have continually divided and will do so in lab cultures
   for an indefinite period of time. Furthermore, these cells do not
   contain the normal diploid number of chromosomes of human beings (46).
   Instead they will possess a chromosome number greater than the diploid
   number, which is referred to as being aneuploid.
   Safety Notes:
     1. 
       Avoid contact with stain #1 and stain #2 during the lab procedure
       (wear gloves).
     2. 
       Care should be used when applying the permount to microscope
       slides. If permount does get on an objective lens on your
       microscope, inform your instructor so that the lens may be cleaned
       properly.
   Materials:
     * 
       microscope with oil immersion lens
     * 
       Pasteur pipette
     * 
       staining jars containing stain#1 and stain #2
     * 
       rubber gloves
     * 
       permount
     * 
       metaphase blocked cancer cells - Cell Serv kit #4 will contain the
       cells in suspension fixed in an acetic acid-methanol fixative
   Procedure:
   1. Obtain a tube containing the fixed cells, and use your pipette to
   gently resuspend them. Remove a small sample of the suspension with
   the pipette.
   2. Take your slide, wet it with distilled water and position it in a
   45 degree angle on a paper towel on the floor.
   3. Hold the pipette 2 feet above the slide and “splat” one drop onto
   the slide about 3/4 inch from the upper end of the slide. Carefully
   apply 6-8 more drops (one drop at a time) from various heights onto
   the same region of the slide.
   4. Gently blow across the slide for 2-3 seconds. This will help spread
   chromosomes from the ruptured cells. Allow the slide to air dry
   completely.
   5. Dip the slide into stain #1 for one second. Repeat this twice more.
   6. Remove excess stain by blotting the slide on a paper towel. Dip the
   slide into stain #2 for one second. Repeat this twice more.
   7. Rinse the slide in distilled water and then allow the slide to air
   dry.
   8.* Place two drops of permount on the stained area of your slide and
   place a #1 coverslip over the permount. Apply gentle pressure to the
   coverslip to spread the permount evenly under the coverslip. You may
   wish to place two coverslips side by side so you can view the entire
   microscope slide.
   9. Observe your slide under low and high power with your microscope.
   Label and store your slide for observation with the oil immersion lens
   at a later date. It takes 48-72 hours for the permount to dry
   completely.
   10. Once your slide has dried, use low power on your microscope to
   find a good chromosome spread on your slide (chromosomes that appear
   distinct and separate). Add a drop of immersion oil to the slide and
   switch to the oil immersion lens (100x). Remember to adjust the light
   (more light is needed) on the microscope when using the higher
   magnification.
   11. Try to count the number of chromosomes present from 5 different
   cells on the slide. Remember that this cell line is aneuploid and each
   cell will probably contain a different number of chromosomes, each
   greater than the diploid number of 46. In addition, try to identify
   different chromosomes based on their sizes, centromere locations, and
   banding patterns.
   * You may want to practice using the permount on a plain glass slide
   to determine how much permount is enough to completely fill in the
   space between the slide and coverslip.
   Name___________________
   Student Evaluation
   Preparation of Human Chromosome Spreads
   Analysis/Conclusion:
   1. What is the value of being able to view human chromosomes?
   2. Briefly describe how you were able to make a slide to study the
   human chromosomes given to you in this lab.
   3. Draw a chromosome spread as it appeared on your slide when viewed
   under 40X and 100X.
   40X 100X
   4. Explain how chromosomes differ with respect to size, centromere
   location, and banding.
   5. Describe why these chromosome spreads did not have the normal
   diploid number of chromosomes?
   Reference - Cell Serve - Preparation of human chromosomes spreads kit
   #4, printed background material, and procedural information and
   glossary of terms, references, and further reading section. 1989
   CATCMB/The Catholic University of America
   Revised 061202tn
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