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DNA, RNA structure and function

Why are multiple copies of tRNA and rRNA genes needed?


a.  These RNAs are destroyed very rapidly.


b.  These RNAs are very stable.


c.  These RNAs are needed in large amounts.


d.  These RNAs do not benefit from the extra amplification step that occurs for protein-encoding genes.


e.  c and d

If you treat mitotic chromosomes with solutions that extract histones, what happens?


a.  The chromosomes become more condensed.


b.  The DNA separates into two single strands instead of remaining as a double helix.


c.  Histone-free DNA can be seen to extend outward as loops from a protein scaffold.


d.  The chromosomes precipitate.

    e.  The chromosomes become branched
What postulates that the state and activity of a particular region of chromatin depends upon the specific modifications, or combination of modifications, to the histone tails in that region?  It suggests that the pattern of modifications adorning the tails of the core histones contains encoded information governing the properties of the nucleosomes containing them.


a.  the DaVinci code


b.  the chemiosmotic hypothesis


c.  the histone code


d.  the genetic code


e.  the endosymbiotic hypothesis

For DNA structure, more compact structures are based upon simpler structures. Explain what this means.
Replication
Which type of replication results in 2 duplexes made of one parental strand and one newly synthesized strand?


a.  semiconservative replication



b.  conservative replication


c.  dispersive replication


d.  incisive replication


e.  reservative replication

In eucaryotes replication moves out from the origin in ________ directions and is said to be ________.


a.  opposite, unidirectional


b.  opposite, bidirectional


c.  three, bidirectional


d.  unique, unidirectional


e.  common, bidirectional

Some DNAs are circular and some are linear. How does this fact affect DNA synthesis?
Transcription
Which eukaryotic RNA polymerase synthesizes mRNAs and most small nuclear RNAs?


a.  RNA polymerase I


b.  RNA polymerase II


c.  RNA polymerase III


d.  RNA polymerase IV


e.  RNA polymerase V

What suggests the high rRNA synthesis rate in the nucleolus?


a.  the length of the transcripts


b.  the width of the transcripts


c.  the low density of RNA polymerase molecules along the transcriptional unit


d.  the high density of RNA polymerase molecules along the transcriptional unit


e.  a and d

RNA is transcribed and then modified. What modifications affect non protein-coding genes and how do they do it (2 examples)

Translation
You travel to another planet and discover that its genetic system is based on DNA, but it has 6 bases instead of 4 as happens on Earth.  The proteins on the planet have 30 amino acids.  What would be the likely number of letters in each codon on this planet?


a.  1


b.  2


c.  3


d.  4


e.  6

What are the three distinct activities of protein synthesis in the correct order?


a.  initiation, elongation, termination


b.  termination, initiation, elongation


c.  initiation, termination, elongation


d.  elongation, initiation, termination


e.  elongation, termination, initiation

If AUG is not the start codon in every organism, then what is?

Regulation

If lactose is present in the medium in which bacteria are being cultured, which of the following statements is true?


a.  -galactosidase is not needed.


b.  -galactosidase is present at less than 5 copies per cell.


c.  -galactosidase is present at about 5000 molecules per cell


d.  -galactosidase mRNA is transcribed.


e.  c and d
What happens if cAMP is added to the bacterial culture medium along with glucose?


a.  The lac operon remains inactive.


b.  The lac operon is turned on.


c.  The enzymes of the lac operon are suddenly synthesized by the bacterial cells.


d.  The lac operon becomes heterochromatic.


e.  b and c

Regulation of transcription is simple-proteins bind regulatory sequences. Explain.

Under what circumstances do cells express different genes?


a.  at different stages of embryonic development


b.  in different tissues


c.  exposure to different types of stimuli


d.   a and b


e.  a, b and c
The TATA box _______.


a.  is a major promoter element


b.  binds RNA polymerase


c.  binds DNA polymerase


d.  binds repressors


e.  a and b

Glucocorticoid receptors _________.


a.  bind to hormones like cortisol


b.  bind to hormones like insulin


c.  are DNA-binding transcription factors


d.  are DNA-binding replication factors


e.  a and c
Targeting

Which of the following things facilitates sorting of proteins in the cell?


a.  specific membrane receptors for sorting signals found in particular endomembrane system membranes 


b.  by clathrin coats that form on outer surfaces of transport vesicles


c.  by coats that form on proteins


d.  by lipids in the membrane


e.  a and b

With what structure is the RER often seen to be continuous, as seen by its association with ribosomes?


a.  the inner membrane of the nuclear envelope


b.  the outer membrane of the nuclear envelope


c.  the outer mitochondrial membrane


d.  the outer chloroplast membrane


e.  the Golgi complex
.  Which of the following are made on RER-bound ribosomes?


a.  secretory proteins


b.  integral membrane proteins


c.  soluble proteins found inside lysosomes


d.  peripheral proteins of inner cell membrane surface


e.  a, b and c

For a protein to cross multiple membranes it needs multiple signals. Explain.

Why is translocation a one-way trip? Explain your reasoning.

Cell Cycle

Cell entry into M phase is initiated by a two-subunit _________ called ____________.


a.  protein kinase, maturation-promoting factor


b.  protein phosphatase, MPF


c.  protein kinase, MPF


d.  protein phosphorylase, maturation-parturition factor


e.  a and c
Mammalian cells pass through a point comparable to START during G1, at which time they become committed to DNA replication and, ultimately, the completion of mitosis.  What is this point called?


a.  START


b.  restriction point


c.  limitation point


d.  commitment point


e.  BEGIN

.  When a cyclin binds to a Cdk, what happens?


a.  a major change in that catalytic subunit's conformation


b.  a major change in that regulatory subunits conformation


c.  activation of the catalytic subunit


d.  activation of the regulatory subunit


e.  a and c

If cyclins control the cell cycle what controls cyclins?
