Defective chromosome structure


Name ______________________________









Period _____  Date ___________________

Some genetic disorders are the result of a mistake that results in a single wrong amino acid being produced.  Sickle-cell anemia is such a disorder in which a single base (remember A, C, G, and T) of a gene is replaced by another, resulting in a wrong amino acid being added to a hemoglobin protein.

Spontaneous changes in genes or chromosomes are called mutations.  The types of chromosomal mutations we will discuss are inversions, deletions and duplications.

-----------------------------------------------------------------------------------------------------------------

Suppose a chromosome's DNA base sequence ends with the gene TACTCGCCAACT.  Messenger RNA transcribes this information and takes it to a ribosome where a specific protein will be produced.

1. What will be the base sequence of the mRNA?  (Remember T's are transcribed as A's; A's are transcribed as U's; G's are transcribed as C's; and C's are transcribed as G's.

mRNA Base sequence: __________________________________

2. At the ribosome, three base codons will be translated into a string of amino acids.  Use the chart below to determine the sequence of amino acids.

Codon
Amino acid

Translated amino acid sequence of the above gene (use the 

mRNA base sequence above): 

AUG

methionine 



AGC

serine

GGU

glycine

__________________________________________________


UGA

(stop)

UGG

cysteine

AGU

serine

3. Now, suppose an inversion takes place.  That is, a part of the chromosome (the highlighted part) breaks off and rejoins backwards.  What will be the new DNA base sequence?

DNA base sequence with inversion: ___________________________________

4. What will be the transcribed mRNA sequence?  _______________________________

5. What will be the translated amino acid sequence? __________________________________

6. Will the protein produced after an inversion (#5) be the same as protein produced before the inversion (#2)?

Deletions and duplications happen when a part of a chromosome breaks off (a deletion) and joins at the tip of a homologous chromosome (a duplication), which will then have two copies of the contained genes.

Below are two lines representing a homologous pair of chromosomes indicating the last few (of thousands) of base pairs.

--------------------------------------------------------------- TACTCGCCAACT

--------------------------------------------------------------- TACTCGCCAACT 
Instructions: Break of the highlighted section of one of the chromosomes (cross it out) and add it to the other homologous chromosome.

Questions

1. What term is used to describe what occurred to the now shortened chromosome?

2. What term is used to describe what occurred to the now lengthened chromosome?

3. If this occurred to a set of homologous chromosomes in a sex cell that then underwent meiosis to produce gametes, describe what could be passed on to offspring.

Describe how deletion/duplication differs from translocation.  (See page 209 of the text.) 

