Chapter 1:

What evidence was used to suggest that chromosomes were the genetic material?

What evidence was used to suggest that proteins on the chromosomes was the genetic material?

What evidence was used to suggest and finally prove that DNA is the genetic material?

What is an inborn error of metabolism?

Why are homozygous recessive mutations often expressed when cousins marry?

What is genetic transformation?

How was transformation part of the evidence used to prove that DNA is the genetic material?

Chapter 2 

What are the three components of a nucleotide?

What is the difference between the deoxyribose sugar in DNA and the ribose sugar in RNA?

Which end of the sugar (which carbon) is the phosphate group on?

To which end of the nucleotide (5’ or 3’) do the new nucleotides get added during DNA replication?

Why does a DNA strand have a 5' and a 3' end?

Which bases are purines and which are pyrimidines?

What is the difference between purines and pyrimidines?

What kind of bond joins nucleotides? (phosphodiester bond, which is a type of covalent bond – covalent bonds are more stable than hydrogen bonds)

Where in the DNA strand do we find hydrogen bonds?

Know which bases pair to each other

Which pair makes a stronger bond and why?

What is meant by the ‘antiparallel’ nature of DNA?

What is the "Central dogma" of genetics?

What happens in DNA replication, transcription, translation? How does it happen? You should be able to describe these steps in as much detail as we got into in class.

What are the three types of RNA needed in translation?

What is the role of each?

Which one has codons? Which has anticodons? Which carries the amino acid?

How can a 4-base nucleotide code get translated to 20 amino acids?

What is meant by "redundancy" in the genetic code?

At which site in the codon can mutations occur without changing the amino acid?

If I give you a DNA sequence, you should be able to tell me the mRNA and polypeptide sequences produced (I will give you a copy of the genetic code table).

What is a stop codon?

What is always the first codon/amino acid at the start of translation?

What does a restriction enzyme do?

What is a recognition sequence?

If the restriction enzyme Alu I has the recognition sequence AG/CT, is the restriction sequence a palindrome? Draw the double stranded DNA and show where it will cut.

Will it create blunt ends or sticky ends?

What are blunt ends vs sticky ends?

What will happen if an individual has a mutation at a restriction site (recognition sequence) so that AGCT mutates to ACCT? Will the restriction enzyme described above still cut the DNA?  Will the population have a polymorphism? What are these kinds of polymorphisms called when we detect them with a Southern blot?

How do we denature DNA in the Southern Blot technique?

What is another way to denature DNA?

Understand the steps in a Southern Blot

If we digest your genome with a restriction enzyme, run the digested DNA on an agarose gel, and stain with Ethidium Bromide, we see a smear. Why?

If we do a southern blot with a probe that matches a small region in your genome, we only see a few bands. Why the difference?

What is a probe?

What is RFLP?

Be able to look at data resulting from RFLPs and know how to interpret the data. You should be able to figure out who is the most likely murderer or who is the most likely father of the child (if I give you the molecular phenotype of mother, child and potential fathers)

What is a genetic marker? How are they useful?

What are some applications of markers?

If you are shown a gel, you should be able to pick out the murderer or father

Chapter 3

What are some of the things that make the connection between genotype and phenotype complex?

What is one reason that dominance occurs?

What is the difference between complete dominance and incomplete dominance?

Know how to look at a metabolic pathway and understand how mutations will affect the buildup of enzymes in the pathway.

What is pleiotropy?

Why would inserting a transposable element into a gene disrupt its function?

Know how to predict phenotype and genotype ratios in a cross with one or two loci (or more), and with epistasis, sex linkage or a lethal allele

If I give you data from one of these crosses, you should be able to deduce the genotypes of the parents and the dominance relationships

Understand the connection between DNA markers and crosses and pedigrees

Be able to look at a pedigree and determine if the trait is dominant, codominant, recessive or sex-linked

What are codominance and incomplete dominance?

Be able to apply the multiplication rule and addition rule of probability to crosses

Know the names of the different generations in a crossing experiment (P, F1, F2)

Know what a testcross and a backcross are

Know the terms true-breeding, wildtype, consanguineous mating, carrier, penetrance, monohybrid, dihybrid, epistasis

Know how to interpret the results of a complementation test, and understand why this tests tells you whether two mutations are allelic (alleles of the same gene)

Be able to look at complementation data to determine the number of complementation groups

If I cross two different mutant lines with mutations in the same gene, and self-fertilize the offspring for many generations, sometimes the original phenotype is restored. How can this happen?

If I give you data from a cross or pedigree, you should be able to figure out the parent genotypes, and whether the trait is dominant, recessive, sex-linked, etc.

Understand why epistasis occurs (flower color and eye color), and why these produce different offspring ratios.  

Be prepared to solve novel problems like those in the computer fly lab, or like the rooster comb problem at the end of chapter 3 (problem 4)

Chapter 4

Know how to predict phenotype and genotype ratios in a cross with an X-linked trait

Be able to look at crossing data to determine if a trait is sex linked

What is a null hypothesis in a chi-square test?

Know how to calculate chi square statistic, and how to interpret your results (you will be given crossing results, and a probability table, as well as the basis equation (2=((O-E)2/E

Know how to calculate degrees of freedom

Know how to look at the chi square table to determine if you should reject your null hypothesis

What is a p-value, and when do we reject our null hypothesis?

Why do we use the chi-square test?

What is crossing-over, and when does it occur?

How is crossing-over related to genetic linkage?

When does genetic linkage occur?

If two loci are linked, do they show independent assortment?

Chapter 5

If I say that an AABB x aabb cross was done to produce F1s, and the F1s were testcrossed, you should know that the cross AaBb x aabb was performed (testcross)

Based on the parent generation, you should know that the linkage phase in the F1s was AB/ab

If the recombination rate between these two genes is 20cM, you should know what fraction of offspring will be recombinant.

If the linkage phase in the F1 generation was Ab/aB, you should understand how this will change the results of your testcross.

You should be able to look at data resulting from a testcross and determine the linkage phase of the parents, which offspring represent recombinants, which are nonrecombinants, and be able to calculate the linkage distance (map distance).

 Can you answer these question for the offspring from this cross AaBb x aabb:

Ab/ab 

5

AB/ab

25

ab/ab

26

aB/ab

4

Here, the recombination rate between the two genes is 4+5/(4+5+25+26)=0.10=10cM

If the two genes are linked, the non-recombinant offspring should always be more common than the recombinant offspring. Therefore, you can figure out the linkage phase of the heterozygous parent by looking at the offspring.

Then your nonrecombinant offspring will be AB/ab  and ab/ab

Your recombinant offspring will be Ab/ab and aB/ab

(ie recombinant offspring are from eggs produced after crossing-over between the two genes)

From this we can tell the linkage phase of the heterozygous parent: AB/ab  

Alternately, if the linkage phase of the heterozygous parent could be: Ab/aB

Your cross is:

Ab/aB  x  ab/ab

Then your nonrecombinant offspring will be Ab/ab  and aB/ab

Your recombinant offspring will be AB/ab and ab/ab

Maybe you will see these offspring numbers:

Ab/ab 

25

AB/ab

5

ab/ab

4

aB/ab

26

Again, the recombination rate is 4+5/(4+5+25+26)=0.10=10cM

Common mistake: some students will incorrectly calculate a recombination rate of (25+26)/60=0.85 = 85cM. If you calculate a linkage distance of >50cM, you mixed up the recombinant and non-recombinant offspring. You will never see more recombinant offspring than non-recombinant offspring.
