
Micro 302, First Exam, 16 February, 2009

Name: 
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1. (6 points) A student who failed Micr302 for the last consecutive three years drew a segment of DNA as shown below. Find the three errors in this diagram and explain briefly why each is incorrect: 

[image: image1.png]S-ATGGGCCTAUCTC3'

5-TACCGGGATAGAG3'






I. DNA should be antiparallel

II. Uracil is only found in RNA

III. G base pairs with C not another G
2. (6 pts)  Fill in the blanks.
a) The start sequence for replication is called the ____ origin ________.

b) The sequence indicating where replication finishes is the ____ terminus_____.

c) The start sequence for transcription is called the _____ promoter _____.

d) The sequence indicating where transcription finishes is the ___ terminator ____.

e) The start sequence for translation is called the __ start codon ____.

f) The sequence indicating where translation finishes is the ____ stop codon __.

3. (4 pts) Use the following to answer questions (a) through (d).

A)  mRNA

B)  rRNA


C)  tRNA

D)  A and B only
E)  B and C only

F)  All of the above

a) Which are produced by transcription?  _ F _

b) Which are transcribed but not translated? _ E __

c) Which encode proteins? _ A _

d) Which take part in translation? __ F __

4. (10 pts)  For each of the following ten items indicate if they are involved in Replication (R), Transcription (T), or Translation (L) using the single letter given. 
a) __ R __ Gyrase

b) __ L __ Anticodon
c) __ L __ Elongation factors

d) __ R __ Helicase

e) __ R ___ SSB

f) __ L __ Ribosome binding site

g) __ L __ Peptidyl transferase 


h) _ R __ DNA Pol I

d) __ L __ Aminoacyl t-RNA sythetase

i) __ T ___ Sigma subunit

5. (8 pts) On the diagram of the sugar below mark the following:


a) Label the five carbon atoms with their numbers.


b) Circle the -OH group which is replaced by -H in DNA.


c) Show to which atom the base is attached in RNA.


d) Draw in a 5'-phosphate group showing how it is attached to the sugar.
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6. (16 pts) Explain briefly and clearly the most important differences between the following pairs of technical terms:

a) Leading strand versus Lagging strand:

Leading strand is made continuously but lagging is made in fragments

b) Prokaryote versus Eukaryote:

Eukaryote has nucleus (or membrane bound organelles) but prokaryote does not

c) Dominant versus Recessive:

Dominant allele masks recessive allele

d) Upstream versus Downstream:

Upstream is to the 5’ side (of a gene) and down stream is toward the 3’ side

e) Virus versus Living Cell:

Virus (obligate parasite) cannot make its own proteins or energy but a cell can

f) Gene versus Allele:

Gene is a unit of inheritance and alleles are alternative forms of the same gene

g) Coding Strand versus Non-Coding Strand:

Coding strand carries genetic information; Non-coding strand carries antisense

[Note: Non-coding strand IS sometimes transcribed]

h) Nucleotide versus Nucleoside:

Nucleoside is base plus sugar; Nucleotide is base plus sugar plus phosphate

Multiple Choice Questions (2 points each)

7.
In double helical DNA:


a)  Adenine makes three hydrogen bonds to thymine


b)  Adenine makes three hydrogen bonds to cytosine


c)  Adenine makes two hydrogen bonds to uracil


d)  Adenine makes two hydrogen bonds to thymine

8.
The term diploid refers to an organism which has:


a)  Two nuclei


b)  Both mitochondria and chloroplasts


c)  Two copies of each gene


d)  Two sexes


e)  Two pairs of each type of chromosome

9.
The backbone of a nucleic acid:


a)  Consists of alternating phosphate groups and bases


b)  Is held together by hydrogen bonds


c)  Consists of alternating sugars and phosphate groups


d)  Consists of alternating phosphate groups and glycerol


e)  Is held together by peptide bonds

10.
The difference between uracil and thymine is that:


a)  Uracil is found only in DNA


b)  Uracil has an extra amino group


c)  Thymine has an extra methyl group


d)  Thymine has an extra hydroxy group


e)  None of the above is correct

11.
DNA gyrase operates by:


a)  untwisting DNA without breaking bonds


b)  cutting only a single strand of the DNA at a time


c)  cutting both strands of the DNA and attaching them to SSB protein


d)  cutting both strands of the DNA and keeping hold of them itself


e)  removing a short segment of DNA and inverting it

12.
The function of the enzyme DNA helicase is to:


a)  unwind the double helix


b)  wind the DNA around proteins in a helix


c)  undo supercoiling of DNA


d)  begin a new double helix by making the primer


e)  disrupt base pairing between inverted repeats

13.
Semi-conservative replication means that:


a)  one strand of each double helix is degraded


b)  each daughter molecule gets one original DNA strand


c)  DNA synthesis goes in only one of two possible directions


d)  two replication forks each make half the new DNA


e)  none of the above is correct

14.
An operon consists of:


a)  three nucleotides which encode one amino acid


b)  several genes which are transcribed into a single mRNA


c)  a structural gene (i.e. the sequence coding for a protein)


d)  the site on DNA where the sigma subunit of RNA polymerase binds


d)  the site on DNA where repressor proteins bind

15.
In positive regulation:


a)  an activator protein binds DNA at a site called the operator


b)  a gene is always transcribed


c)  constitutively expressed genes are turned off


d)  an activator protein helps RNA polymerase bind to the promoter


e)  none of the above is true

16. The genes for using lactose are expressed only if:

a) glucose is present and lactose is present

b) glucose is present and lactose is absent

c) cyclic AMP levels are high and lactose is present

d) glucose is absent and cyclic AMP levels are low

e) glucose is absent and lactose is absent

17.
The enzyme beta-galactosidase will:


a)  split ONPG to give glucose plus a blue dye


b)  split ONPG to give glucose plus a yellow dye


c)  split galactose to give lactose plus glucose


d)  split lactose to give galactose plus maltose


e)  split X-gal to give galactose plus a blue dye

18.
When a gene is transcribed by RNA polymerase:


a)  the core enzyme recognizes the -35 and -10 sequences


b)  the sigma subunit recognizes the Shine-Dalgarno sequence


c)  the release protein recognizes the terminator


d)  the sigma subunit recognizes the -35 and -10 sequences


e)  the core enzyme recognizes the Shine-Dalgarno sequence

19.
Which of the following statements about the Crp protein is NOT true:


a)  Crp protein forms dimers in its DNA-binding form


b)  Crp protein changes shape when it binds glucose


c)  Crp protein binds to DNA upstream of the promoter


d)  Crp protein regulates many different genes


e)  The DNA recognition site for Crp protein is an inverted repeat

20.
The difference between the autoinducer used in quorum sensing and most other inducer molecules is that:


a)  The autoinducer can bind to the repressor and the activator proteins


b)  Luciferase uses autoinducer to generate light


c)  Autoinducer replaces cyclic AMP in the binding site of Crp protein


d)  The autoinducer can diffuse easily into or out of cells


e)  The autoinducer binds to antisense RNA

21.
The DNA binding form of both activator and repressor proteins almost always:


a)  Has a small molecule bound to it


b)  Binds to the DNA upstream of the promoter


c)  Recognizes and binds to bases only on the non-coding strand


d)  Cuts open the non-coding strand of the DNA


e)  Consists of two or four associated subunits 

22.
Antisense RNA can regulate genes by binding to the:


a)  Terminator


b)  Small subunit of the ribosome


c)  Sigma subunit of RNA polymerase


d)  16S ribosomal RNA


e)  messenger RNA

23.
In the oil drop model of protein structure:


a)  The phosphate groups are on the outside


b)  Aromatic rings are clustered in the center


c)  Hydrophobic groups are on the outside


d)  The protein is folded round so its C-terminus and N-terminus meet


e)  This model refers to membranes not proteins

24.
The tertiary structure of proteins depends mostly on:


a)  Hydrophobic bonding


b)  Hydrogen bonding


c)  Acid-Base interactions


d)  Ionic interactions


e)  Disulfide bonding

25.
When an amino acid is attached to transfer RNA:


a) The amino acid is attached to the anticodon loop


b) The amino acid replaces the dihydro-U loop


c) The amino acid is attached to the acceptor stem


d) It is attached by the small subunit of the ribosome


e) It is attached by elongation factor

26.
The start codon:


a) Is where transcription starts


b) Is read by intiator tRNA carrying methionine


c) Binds to the ribosomal binding site (SD sequence)


d) Is found on the 16S ribosomal RNA


e) None of the above is correct

27.
The stop codons:


a) Are found on the 5S ribosomal RNA


b) Are read by terminator tRNA carrying tryptophan


c) Bind to the ribosomal binding site (SD sequence)


d) Are recognized by Release Factor


e) None of the above is correct

28.
A polysome is:


a) A messenger RNA with several coding sequences


b) A cluster of large ribosomal subunits waiting for activation 


c) A cluster of identical chromosomes


d) Several ribosomes translating the same mRNA


e) A group of replisomes replicating the same DNA molecule

29.
Co-Dominance occurs when:


a) Two different functional alleles both affect the phenotype


b) Two wild type alleles are present at the same time


c) A mutant allele is dominant


d) Two different alleles are transcribed onto the same mRNA


e) Only in plants

30.
Homozygous refers to:


a) Having two identical alleles of the same gene


b) Having two different alleles of the same gene 


c) Having two wild type alleles of the same gene


d) Having two mutant alleles of the same gene


e) Having two dominant alleles of the same gene

31.
When an Rr x Rr cross is performed (R = red):


a) All of the progeny have red flowers


b) 75% of the progeny have red flowers


c) 50% of the progeny have red flowers


d) 25% of the progeny have red flowers


e) None of the progeny have red flowers 
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