How Mistakes in Cell Division Can Result in Down Syndrome and Miscarriages
 
1. This diagram shows the process of meiosis in a cell with a single pair of homologous chromosomes. In this diagram, label

· a pair of homologous chromosomes before meiosis begins

· the sister chromatids in a chromosome
· the haploid gametes.

[image: image1.jpg]Diploid cell

..na

DNA .

plication

Meit:sis! Meitisisll
*
S
®F 0
-
\ =Y

Hosmologous { \ /
= W@

AHNG




 
2. One type of mistake in cell division is called meiotic nondisjunction. If meiotic nondisjunction occurs during meiosis I, the homologous chromosomes fail to separate. Draw a diagram that shows the process of meiosis when meiotic nondisjunction occurs during meiosis I. Be sure to show how many copies of the chromosome each gamete would have.

3. Explain how meiotic nondisjunction can result in a baby with trisomy 21 (three copies of chromosome 21 in each cell). (Hint: Think about what would happen when a gamete produced by meiotic nondisjunction is fertilized to form a zygote and how the zygote develops into a baby.)
4. Does this karyotype show the chromosomes for a boy with 
trisomy 21? 


__ yes       __ no
If not, draw the necessary change in the karyotype to show trisomy 21.
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5. When a cell has three copies of a chromosome, the extra copies of the genes on this chromosome result in extra copies of the proteins coded for by these genes, and this causes abnormal cell function. As a result, a zygote that has three copies of a chromosome will develop abnormally. For example:
· If a zygote has an extra copy of any of the chromosomes in the top row of the karyotype, the embryo develops such severe abnormalities that it dies and the pregnancy ends in a miscarriage. (A miscarriage occurs when a pregnancy ends spontaneously before the 20th week, usually during the first trimester). Therefore, no babies are born with trisomy 1, 2, 3, 4, or 5. 
· If a zygote has an extra copy of chromosome 21 (trisomy 21), the embryo may die or a baby may be born with Down syndrome which includes mental retardation, a broad flat face, a big tongue, short height, and often heart defects. 
What do you think is the reason that trisomy 1, 2, 3, 4 or 5 always results in miscarriage, but trisomy 21 has less serious effects on development so some babies are born with trisomy 21?
6. Down syndrome due to trisomy 21 is a genetic condition which is not inherited. In other words, most babies with Down syndrome have parents with normal chromosomes.  Explain how Down syndrome can be genetic, but not inherited.       
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