ChemE355/599 Autumn 2006



Homework 5




Due Oct. 17, 2005

Possible Resources:  

http://www.dnaftb.org/dnaftb/1/concept/ (slides 1-5)
http://web.mit.edu/esgbio/www/mg/crosses.html

Gregor Mendel, studying peas in the 1850s discovered the laws of genetic inheritance in organisms that are diploid, meaning, having two sets of chromosomes.  In organisms with sexual reproduction (like plants and animals), one set of chromosomes comes from the mother and one from the father.  Therefore, every set of genes is present twice, but small differences occur in each gene. For any particular gene, the one you inherited from your mother is probably slightly different in DNA sequence from the one you inherited from your father.  This provides us with a continuing source of genetic variability.

Here are some important definitions to understand how traits are inherited in humans:  

1. allele:  a form of a gene;  different alleles encode the same protein but have differences in the DNA sequence;  the differences could be as small as one base pair and may or may not result in changes in the amino acid sequence of the encoded protein

2. genotype:  for a particular gene, which allele an organism has; can only be determined by DNA sequencing or by observing phenotype (see below) in offspring;  for instance, a person might contain one allele for brown eye color and one allele for blue eye color

3. phenotype:  the observable properties of an organism;  for instance, blue eyes, or brown hair;  this is the result of the alleles an organism has inherited for that trait

4. genetic dominance:  only one allele is needed for the trait to be observed as a phenotype;  for instance, brown eyes are dominant to blue eyes;  a person with a brown eye allele and a blue eye allele have a brown/blue eye genotype, but a brown eye phenotype

5. genetic recessiveness:  must have both alleles to obtain the phenotype;  for instance, blue eyes are recessive to brown eyes

6. homozygous:  having the same allele from both mother and father;  for instance, two alleles for blue eye color

7. heterozygous:  having a different allele from mother and father;  for instance, a brown eye color allele and a blue eye color allele

Given the following information for color in pea pods, answer the question below:

GENOTYPES




RESULTING PHENOTYPE

Homozygous Dominant (YY)


Yellow

Heterozygous (Yy)



Yellow

Homozygous Recessive (yy) 


Green

where 

Y = the dominant allele for yellow & 

y = the recessive allele for green
1.  Why is the pea pod with the Yy genotype not yellowish-green in color?

2.  If it was yellowish green, would the alleles be co-dominant or would the alleles exhibit incomplete dominance?
3. If you crossed a Yy plant with a Yy plant and could get all possible allele combinations in the plants that grew from the resulting seeds,

a.  what genotypes (allele combinations) are possible?  How often would each occur (give the ratio or percentage)?
b.  what phenotypes (colors) would each one have?  How often would each occur (give the ratio or percentage)?
(OPTIONAL):  Write down one topic or issue with regard to this homework assignment that either confused you or that you wondered about.

