These questions and help were provided by Jayme Lewthwaite who in 2010 was a study leader for the residence students. Some are simple but all are meant to help your organize your studying NOT to provide answers. 

<Study Tip> Deadlines. Simple as that. Know the deadlines. Whether it's a 5-page
essay or 2 math problems, know if and when they are due. Test dates are important in
order to gauge how long you have to study.

DNA, RNA Structure and Function
1. What are the main differences between DNA and RNA?
DNA is made up of deoxyribose while RNA is just made of ribose. DNA is double stranded while RNA is single stranded. DNA has thymine while RNA has uracil. DNA

2. Describe the bacterial chromosome. Describe the eukaryotic chromosome. How
are the different/ similar?
Bacterial chromosomes are made out of plasmids, which are circular. Eukaryotic chromsomes are linear.

3. Where is chromatin found? What does it form during nuclear division? What does
“chromatin remodelling” do?
Chromatin is found in the nucleus, and it forms chromosomes during nuclear division. Chromatin remodelling occurs when the histones are loosened from the DNA in order to make genes more accessible. 

4. What is the “Histone Code”? What is the difference between euchromatin and
heterochromatin?
The histone code are the modifications made from chromatin remodelling. Euchromatin has higher acetylation but lower DNA and histone methylation, and has active genes. Heterochromatin has lower acetylation but higher DNA and histone methylation, and has inactive genes.

5. Fill in the blanks:

i. There are 4 nitrogenous bases: they are: adenine, guanine, cytosine, thymine.
ii. A base is a purine or a pyrimidine
iii. A base + a pentose = a nucleoside. If one of these components is
deoxyribose, then it is a deoxyribonucleoside.
iv. A base + a phosphate= a deoxynucleotide.
v. Depending on the number of phosphates, we can find either 5’-monophosphate,
5’-diphosphate or 5’-triphosphate.
6. Identify which one is the pyridimine and/or purine. 
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Replication

1. Fill in the blanks:
i. The DNA structure is antiparallel. DNA strands go from 5’ to 3’.
ii.Synthesis follows the base-pairing rules: A and T, C and G
iii. One DNA strand is synthesized continuously, the other, discontinuously.
iv. DNA polymerase are the primary enzymes of DNA replication.
v. DNA replication begins at replication origins.
vi. RNA primers provide a starting point for DNA polymerase to begin synthesizing
a new DNA chain.

2. What are the basic enzymes involved in DNA replication and what does each one do?
Helicase unwinds the DNA. Primase synthesizes RNA primer. DNA polymerase assembles nucleotides into a chain, removes primers and fills resulting gaps. DNA ligase closes remaining single-chain nicks.

3. Describe how both the lagging and leading strands are replicated. Which one is
continuous? Which one is discontinuous?
The leading strand is made continuously, therefore it is continuous. The lagging strand is copied in short lengths then linked into a continuous strand, therefore it is discontinuous.

4. What are telomeres and what problem do they solve?
Telomeres are short sequences repeated hundreds to thousands of times. They prevent chromosome shortening during replication.

5. What are some of the mechanisms that correct errors in replication/DNA damage?
One of the mechanisms are proofreading, which is the ability of DNA polymerase to reverse and remove mismatched bases. Another mechanism is DNA repair, which corrects errors that escape proofreading or caused by DNA damaging agents.

Transcription

6. What is the difference between transcription and translation?
Transcription is

7. Why is it so important to have a variety of RNA Polymerases? List their names and
where they are found.
Location and specialization. RNA polymerase I is in the nucleolus, transcribes rRNA. RNA polymerase II transcribes mRNA. RNA polymerase III transcribes tRNA 5sRNA and some snRNA and scRNA. Found in cytoplasm.

8. Define the following:
i. Promoter Control sequence initiates transcription
ii. Transcription Unit Portion of gene that is copied into RNA
iii. Terminator. Signals the end of transcription gene.

9. Provide an overview of the transcription process and the role of RNA polymerase in it.
Transcription begins as RNA polymerase binds to DNA. The DNA double helix begins to unwind. RNA polymerase adds nucleotides sequentially according to DNA template. Enzyme and complete RNA transcript release from DNA template.

10. Describe the steps involved in pre-mRNA processing.
Transcription by RNA polymerase II begins. The 5’ cap is added soon after transcription begins, then the RNA-coding sequence is transcribed and the 3’poly(A) tail is added. mRNA splicing begins, removing the introns, leaving a protein-coding sequence.

Translation

11. Fill in the blanks:
i. tRNAs are small RNAs of a highly distinctive structure that bring amino acids to the ribsome (adaptor hypothesis).
ii. Ribosomes are rRNA-protein complexes that work as automated protein
assembly machines
iii.Translation initiation brings the ribosomal subunits, , and the first
aminoacyl-tRNA together.
iv.Newly synthesized polypeptides are processed and folded into
finished form
v. Finished proteins contain sorting signals that direct them to cellular locations

12. What is the three letter code called in DNA? What about in RNA? If it is 5’GAC3 in
DNA, what will the RNA version look like? What about 5’GTC?
The 3-letter code in DNA is called a triplet. In RNA it’s called a codon. 5’GAC3 in DNA  will look like 3’AUG5. In RNA it will look like 3’ATG5. DNA: 3’CAG5. RNA: 3’CAG5

13. What are the 3 types of codons? What are their functions?
The start codon or initiator codon is the first amino acid recognized during translation. It specifies the amino acid “methionine”, and it establishes the reading frame. 

Sense codons: 61 codons specify amino acids. Most amino acids specified by several codons (degeneracy or redundancy)

Stop codons or termination codons (sometimes “nonsense”) specify the end of a polypeptide-encoding mRNA sequence.

14. Describe the stages in translation
Initiation: ribosome assembled with mRNA molecule and initiator methionine- tRNA
Elongation: amino acids linked to tRNAs added one at a time to growing polypeptide chain
Termination: new polypeptide released from ribosome. Ribsomal subunits separate from mRNA.
Regulation
16. There are 4 types of regulation studied in class. List all 4 types and describe what
happens in each/ why they are important.
Transcriptional regulation: chromatin remodelling to make genes accessible for transcription.
Posttranscriptional regulation: variation in pre-mRNA processing. Removal of masking proteins. Variation in rate of mRNA breakdown. RNA interface.
Translational regulation: variations in rate of initiation of protein synthesis.
Posttranslational regulation: variation in rate of protein processing. Removal of masking segments. Variation in rate of protein breakdown.
17. Describe the role of each of the following in the initiation of transcription:
i. Activators:
ii. Coactivators: bridge enhancer and promoter. Interactions between coactivator, proteins at promoter, and RNA polymerase increase transcription.
iii. Repressors: oppose the effect of activators. Transcription rate depends on activation and repression signals. In a multicellular organism, these signals may be external (heat, light, etc) or internal (hormones, etc). May bind to sites on an activator or coactivator or increase association with histones.
18. Using the accompanying diagram, describe the four steps involved with protein targeting.
1. Translation
2. Interaction with receptor and unfolding (signals on protein [a “signal peptide”], proteins aid unfolding [chaperones])
3. Translocating
4. Refolding/processing (proteases may remove signals, proteins aid unfolding [chaperones])
19. Describe how proteins are transported across the ER. What is the nature of the signal peptide? What is the fate of the signal peptide?
Nature of signal peptide: the signal peptide for ER transport is a length of 20-50 amino acids with a hydrophobic core. These are recognized by the signal recognition particle and the complex binds to the SRP receptor
Fate of signal peptide: When translation resumes the signal peptide is cleaved by the signal peptidase. We refer to the original protein as the preprotein. An example: prelysozyme becomes lysozyme when the SP is removed
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