Genome 351                                          
                                                                                              Spring 2013

Problem Set 1

Due: Friday April 12th (in class)

1. Distinguish between the following:


(a). Genotype and Phenotype


(b). heterozygous and homozygous


(c). Dominant and recessive traits


(d). Gene and allele

2. Jonathon, his sister Shelli and their maternal grandmother have a cleft chin. However, no one else in this family, including Jonathon and Shelli’s four other siblings, their parents, or their paternal grandparents has this trait. Jonathon eventually grows up and marries Kari and they proceed to have three children, one of whom inherits the cleft chin trait.

(a). Draw a pedigree for this family and describe the likely mode of inheritance (dominant or recessive) for the cleft chin trait (be sure to write the genotypes of all the individuals in the pedigree; you may choose your own symbols for the genotype).

(b). If Kari has another child, what is the probability that the child will inherit the cleft chin trait (you can use a Punnett square to answer this)? 

3. Sophie has a female purebred dandy dinmont terrier (a dog) that is deaf. Sophie meets Lukas who also has a dandy dinmont terrier (not necessarily pure-breeding) with normal hearing, and she decides to mate her dog to Lukas’ dog. Among the resulting litter of 8 puppies (litter 1), four have normal hearing, and four are deaf. Sophie chooses two of the puppies with normal hearing from litter 1, allows them to grow up, and then mates them to one another to produce a litter of eight puppies (litter 2), two of which are deaf.

(a). Assuming that the deafness trait is genetically determined, what can you conclude regarding the mode of inheritance of this trait (i.e., is deafness a dominant or recessive trait?)?


(b). What are the genotypes of Sophie’s and Lukas’ original dogs (use D and d to refer to the dominant and recessive alleles for the hearing trait, respectively)?

(c). If Sophie chose a hearing and a deaf puppy from litter 2 and mated them, what traits (hearing or deaf) would she expect to see and in what ratios among the offspring? Be sure to explain your answer in terms of the genotypes of the puppies chosen for this mating.
4.
(a). Beginning with the single strand of DNA shown below, write the complementary sequence underneath it to produce a double stranded molecule:

5’ T C G A G A A T C T C G A T T 3’ 

(b). Replicate the resulting double-stranded sequence, labeling the new strands with a different color than the old strands (be sure to keep track of the 5’ and 3’ ends and to label them in your diagrams).
5. 
(a). Describe one fundamental way in which proteins and DNA resemble one another and one fundamental way in which they differ from one another.
(b). Using the genetic code table provided in lecture (or you can see one here: http://tigger.uic.edu/classes/phys/phys461/phys450/ANJUM02/codon_table.jpg) write the sequence of a mRNA molecule that could encode the following amino acid sequence (for amino acids that are specified by more than one codon, just choose one of the codons; label 5’ and 3’ ends in all figures):

methionine-Arginine-glycine-tryptophan-valine-cysteine.


(c). Write both strands of the DNA molecule from which this mRNA was

transcribed.

(d). Delete the second base of the glycine codon in the mRNA and retranslate your mRNA.
