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Karyotype and Pedigree Notes and Practice

Karyotype Notes
Human Chromosomes

_______________________________ – a picture of arranged chromosomes.  

· The picture is created by photographing the cell during mitosis and then “cutting and pasting” the chromosomes from the photograph.

Humans have a total of _____ chromosomes.  _____ autosomes and ___ sex chromosomes

· [image: image1.emf]Female; 46 ______

Male: 46 _______

Sex-Linked vs. Autosomal                                

· Autosomal traits are those found on any chromosome other than 

the _________________________ (#’s 1-22 in humans).

· Sex-Linked traits are those __________________________.

· Most are carried on the __________________
· Sex Linked Disorders are ___________ in women since they 
have 2 X chromosomes.

Chromosomal Disorders

Humans should have 23 pairs of homologous chromosomes (one from mom and one from dad). Some disorders occur based on an improper __________ of chromosomes.  These errors occur during meiosis and are known as ______________________________. Nondisjunction is the improper _____________ of chromosomes.
Examples:


· ________ _______________ – 3 copies (trisomy) of chromosome 21.
· Patau Syndrome – 3 copies of chromosome _______

· Edward’s Syndrome – Trisomy ______ (3 copies) 

· Sex Chromosomal Disorders – improper number of either X or Y chromosomes.

· ______________ – males with one or more extra X chromosome (XXY).
· __________ ____________ -  males with two Y chromosomes (XYY)

Other Chromosomal Disorders
· Another type of chromosomal disorder is chromosome ________________.

· This is when the chromosome abnormality is caused by the __________________ of large sections between nonhomologous chromosomes. This often results in different cancers

Analyzing Karyotypes Practice
Using the karyotypes answer the questions following each karyotype picture.
Karyotype A: 

[image: image9.wmf]
1. Notice that the chromosomes are paired up. How many pairs of chromosomes do you see? _____________

2. Each karyotype shows the sex of the organism.  Looking at this karyotype chart what is the sex of the organism? __________________________

3. The chromosomes in the karyotype show light and dark bands.  What do the “regions” of light and dark bands represent? (Hint: a specific portion of the DNA) ______________________________________

4. If you start with chromosome #1 and go until chromosome #22 you will see a trend in size correlation.  What is this trend? _________________________________________________________________

5. How do you think this trend affects the number of genes present on any particular chromosome? _______ ________________________________________________________________________________

Karyotype B:

[image: image2.emf]
1. What is the sex of this organism? _______________

2. Are there any Trisomy’s (three chromosomes instead of a pair) in this karyotype? ________________


If so, which chromosome pair is a trisomy? __________________________________________

3. What is the name of this disorder? __________________________________________________
4. What would you expect to happen to the amount of proteins made from the genes on chromosome 21 if they had this condition?___________________________________________________________ 

Karyotype C:
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1. How many pairs of autosomes does this karyotype have? _________________

2. How many sex chromosomes does this karyotype have? __________________

3. What do you notice about the X and the Y? ____________________________________________

4. What is the sex of this organism? _______________

5. What chromosomal disorder does this karyotype show? ___________________________________

Pedigree Notes
Background Information on Pedigrees

· A ____________ is a chart that can be used to study how a trait is passed from one generation to the next.

· A pedigree is like a _____________________, with genetic information added to it. 

· A pedigree chart shows the relationship within a family of a _____________________.

· A pedigree shows you each family member’s ____________________and then you can infer the genotypes of family members based on when and how a trait is passed from one generation to the next.

Understanding Pedigree Symbols
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***Carriers are typically un-shaded. Sometimes, you might see carriers as half shaded on a pedigree.

Types of Pedigrees

1. ______________________________

2. ______________________________

3. ______________________________

Autosomal Dominant

· A dominant allele carried on any chromosome except for the sex chromosomes.  
· Only ______________is needed for expression
· Not necessarily common
· Skipped generations _________ common
· Ex._______________________________
Autosomal Recessive

· A recessive allele carried on any chromosome except for the sex chromosomes.  
· __________ copies are needed for expression
· Skipped generations _____________ common
· Parents are either affected or carriers
· Ex._____________________________
Sex Linked

· a disorder resulting from a mutation in a gene on a sex chromosome, usually the ____ chromosome

· ____________ much more affected

· Females can be unaffected carriers

· Ex._____________________________
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Questions on Mr. Martin’s Pedigree

1. Who had full blown colorblindness?

____________________________________

2. Who carries the gene for colorblindness but is not colorblind?
____________________________________3. Why is Lanny’s (III-3) genotype X?Y? 
____________________________________
4. Why is Bambi’s (IV-1) genotype X?XI?

5. Without genetic testing, what is one way that we might know Bambi’s genotype?
____________________________________

6.If a female is colorblind, what 2 things must be true of her parent’s genotypes for this gene?

___________________________________
Analyzing Pedigrees Practice
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1. Which members of the family above are afflicted with Huntington’s Disease? __________________
2. There are no carriers for Huntington’s Disease- you either have it or you don’t.  

    With this in mind, is Huntington’s disease caused by a dominant or recessive trait? ____________

3. How many children did individuals I-1 and I-2 have? ____________________________

4. How many girls did II-1 and II-2 have?______ How many have Huntington’s Disease? ________

5. How are individuals III-2 and II-4 related? ________________ I-2 and III-5? _______________



6. The pedigree to the right shows a family’s                                                                                     pedigree for Hitchhiker’s Thumb.  Is this trait

dominant or recessive? ________________

7. How do you know? ___________________

___________________________________


8. How are individuals III-1 and III-2 related
________________________________________________

9. How would you name the 2 individuals that 

have hitchhiker’s thumb? ______________

10. Name the 2 individuals that we know for sure are 

carriers of hitchhiker’s thumb. ______________

11. Is it possible for individual IV-2 to be a carrier? ___________  Why? ______________________ ______________________________________________________________________________
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