Making and Reading Karyotypes





Name:

What are chromosomes and why do we need them?

Chromosomes are compact spools of DNA. If you were to stretch out all the DNA from one of your cells, it would be over 3 feet (1 meter) long from end to end! You can think of chromosomes as "DNA packages" that enable all this DNA to fit in the nucleus of each cell. Humans have 46, or 23 pairs of chromosomes; 23 from our mother and 23 from our father. We number these pairs 1-23, with #1-22 being autosomes and #23 being the sex chromosomes. Females have 2 X chromosomes and males have 1 X and 1 Y chromosome.
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Why do chromosomes look like this?
Chromosomes are very small but can be specially prepared so we can see them using a microscope. Chromosomes are best seen during mitosis (cell division), when they are condensed into the fuzzy shapes you see here. Chromosomes taken from dividing cells are attached to a slide and stained with a dye called Giemsa. This dye gives chromosomes a striped appearance because it stains the regions of DNA that are rich in adenine (A) and thymine (T) base pairs.

Why do scientists look at chromosomes?
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Scientists can diagnose or predict genetic disorders by looking at chromosomes. This kind of analysis is used in prenatal testing and in diagnosing certain disorders, such as Down syndrome, or in diagnosing a specific type of leukemia. Such diagnosis can help patients with genetic disorders receive any medical treatment they need more quickly.

To "read" a set of human chromosomes, scientists first use three key features to identify their similarities and differences: 

1. Size. This is the easiest way to tell two different chromosomes apart. 

2. Banding pattern. The size and location of Giemsa bands on chromosomes make each chromosome pair unique. 

3. Centromere position. Centromeres are regions in chromosomes that appear as a constriction. They have a special role in the separation of chromosomes into daughter cells during mitosis cell division (mitosis and meiosis). 
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Making a Karyotype

A karyotype is an organized profile of a person's chromosomes. In a karyotype, chromosomes are arranged and numbered by size, from largest to smallest. Homologous chromosomes (with the same size, shape and genes) are paired together. This arrangement helps scientists quickly identify chromosomal alterations that may result in a genetic disorder.

To make a karyotype, scientists take a picture of someone's chromosomes, cut them out and match homologous chromosomes up using size, banding pattern and centromere position as guides.

You will assemble and diagnose 2 karyotypes. For each karyotype write the gender of the individual and whether they are “normal” or have some sort of aneuploidy, like a trisomy or monosomy. If the individuals are aneuploid, write what genetic disorder they have (use your textbook if necessary).






Attach your karyotypes and diagnoses to this paper.

Happy karyotyping!


[image: image1.png]




[image: image2.png]SET C





[image: image3.png]



