2002GENETICS q 3 and 4

QUESTION 3

A couple have a daughter with CF. Gene freq in population is 4% and 75% mutations are due to DF508.daughter has been tested for DF508 and is found to have one allele DF508 and the other allele is not. Her brother who does not have disease is found not to carry DF508. what are his chance of being carrier of CF.

a.0%

b.4%

c.50%

d.90%

e. 100%

ANSWER C ; 50%

BIT ABOUT CF HERE

CF is an autosomal recessive disease resulting from mutations in a gene located on chromosome 7. The prevalence of CF varies with the ethnic origin of a population. CF is detected in approximately 1 in 3000 live births in the Caucasian population of North America and northern Europe, 1 in 17,000 live births of African-Americans, and 1 in 90,000 live births of the Asian population of Hawaii. The most common mutation in the CF gene (~70% of CF chromosomes) is a 3-bp deletion that results in an absence of phenylalanine at amino acid position 508 (
2 schools of thought here on this question 

ANSWER 1 

Need to assume that his parents are carriers and they do not have the disease. If both have the disease then he will be homozygous for CF. If one has the disease then he has a 100% chance of being a carrier.

If one parent is a carrier for dF508 then the other will be a carrier for the alternative mutation. ALSO NEED TO ASSUME DAUGHTER HAS CF BECAUSE SHE CARRIES  2 separate mutations and thus has CF.

Ignoring the dF508 mutation there will be a 50% chance of him being a carrier

ANSWER 2 ( told to us at Delta MED)

Mum genotype Aa      Dad genotype Aa    ( assume both are carriers and not affected)

( Both carriers of abnormal allele , because daughter has CF and an abnormal allele for F508)

Affected daughter aa = affected with CF 

Other possible outcomes

Aa= carrier 

Aa= carrier

AA= no disease/no carrier 

Therefore with one daughter already with CF , narrows down possibility of being a carrier to 2/3 ie 66% ( not one of the answers)

QUESTION 4 

The most likely mutation to result in abnormalities in protein production is 

A/ missense mutation

B/ nonsense mutation

C/splicing defect

D/transversion

E/ triple base pair deletion

ANSWER B – nonsense mutation . ( NOT 100% sure of answer)

NEED TO UNDERSTAND A BIT ABOUT GENETICS HERE

A mutation can be defined as any change in the primary nucleotide sequence of DNA regardless of its functional consequences.

· chromosomal level-  translocations, trisomy, deletions

· genetic level – commonly single nucleotide substitutions, deletions
Missense= altered codon( 3 base sequence of dna/rna that specifies a single amino acid)  produces amino acic subsitution ---. Diff amino acid

Nonsense= results in a stop codon and a truncated protein

Splice site mutations-A mutation in the intron at the intron-exon border in the splice-site sequence results in abnormal cleavage and splicing of the primary mRNA transcript. In this way an entire exon may be excised. Alternatively, the new splice site may be cryptic (one with a consensus sequence similar to the normal splice site), resulting in inclusion of inappropriate sequences--( abnormal protein and failure of synthesis of gene product.

Transversion= Changes from a purine to a pyrimidine, or vice versa, are referred to as transversions – ie changes in a single base 

Triple base pair deletion= 

Deletions and insertions — Deletion or insertion of one or more bases results in a frame shift, because the sequence of each codon downstream of the deletion or insertion changes (unless the deletion or insertion is a multiple of three). Often one of the new codons is a stop codon, resulting in termination of translation of the mRNA and truncation of the protein. Deletions or insertions that are multiples of three bases result in the deletion or insertion, respectively, of one amino acid for every three bases deleted or inserted. As a result, the rest of the protein is normal.

