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57. What is NOT true about the translational regulation of ribosomal protein (r-protein) 
expression, r-protein operons, and transcriptional regulation of rRNA genes? 

A. ppGpp acts as a second messenger to decrease rRNA transcription . 
B. r-protein operons can encode proteins other than r-proteins 
C. Stringent factor is part of the cell response to amino acid starvation 
D. Stringent factor is the translational repressor for all r-protein operons 
E. The binding affinity of the translational repressor for rRNA is higher than its 

binding affinity for the mRNA of the operon. 

58. Which of the following transcriptional regulatory proteins bind the DNA in some eukaryotic 
enhancers?   All accepted 

A. condensins 
B. Mediator 
C. Steroid hormone receptors 
D. SWI/SNF 
E. TFIIA 

59. Which of the following IS generally a feature of eukaryotic transcriptional coactivators? 
A. Each coactivator interacts specifically with a single class of transcription factor 
B. Most bind DNA directly 
C. They may have histone deacetylase (HDAC) activity 
D. They may have histone transacetylase (HAT) activity 
E. They never form multiprotein complexes 

60. As presented in the lecture, the activity of the eukaryotic transcriptional activator NF-κB is 
regulated by: 

A. a change intracellular localization from the cytoplasm to the nucleus 
B. binding of a small molecule ligand to NF-κB 
C. choice of heterodimerization partner 
D. phosphorylation of NF-κB subunits 
E. siRNA 

61. (2 points) In eukaryotic transcriptional regulation conversion of a gene from transcriptionally 
inactive to transcriptionally active involves changes in chromatin structure.  Two enzymatic 
activities involved in this process are __________________ and _______________. 
Histone deacetylase, ATP-dependent chromatin remodeling 
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Molecular Biology Techniques 

62. (2 points) Diagram the end structures resulting from cleavage of a DNA fragment by the 
following Type II restriction endonucleases.  Show the double-stranded structure of both 
sides of the cleaved fragment and indicate the 5’ ends of the products.  Also say whether 
the structure you have diagrammed is a 5’ overhang, a 3’ overhang or a blunt end.  The 
symbol ^ denotes where the enzyme cleaves the phosphodiester backbone. 

 
Acc65I G^GTACC  5’ overhang 
 
---G-3’          5’-GTACC---- 
---CCATG-5’          3’-G---- 
 
 
 
KpnI GGTAC^C  3’ overhang 
 
---GGTAC-3’              5’-C---- 
---C-5’              3’-CATGG---- 
 
 
 
 

63. (6 points) My laboratory is interested in the biochemical properties of cardiac troponin T 
(cTNT).  I have cloned a full-length cDNA for rat cTNT by screening a cDNA lambda library. 
 The restriction map of the lambda clone is on the following page.  I want you, my graduate 
student, to subclone the entire cTNT cDNA into a plasmid (pMd).  I, being a typical major 
professor, do not tell you which restriction endonuclease(s) to use.  Maps of the lambda 
clone, pMd, and the sequence of restriction endonuclease sites are provided.  The multiple 
cloning site (polylinker) of pMd is expanded above map.  The restriction endonucleases 
cleave the lambda clone and pMd only where indicated.  The maps are not to scale!! 

 
What specific DNA RESTRICTION ENDONUCLEASE fragments from the phage 
clone and the plasmid would you propose to ligate together in the subcloning 
reaction?  Although there is only one correct choice, some incorrect choices will 
receive partial credit. 
Insert:  5’ BclI, 3’ BbeI 
Vector:  BglII, BbeI 
 



Exam 3 Page 18 _________ KEY ____________ 
Dr. Farrance Please PRINT Your Name 
1 point each  (unless otherwise stated).  For multiple choice, circle correct answer 

 

 

64.  (3 points)  (a) After introducing the DNA from the ligation reaction into E. coli , how will you 
select for transformants (E. coli carrying the plasmid)? AND (b) What is the best way to 
identify recombinant clones (plasmid clones containing the cTNT insert)?  a) amp resis, 
plate on amp containing plates.  b) Blue/white selection. Recombinant clones will be 
white in the presence of x-gal.  Non-recombinant will be blue. 
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65. What statement about DNA microarrays is correct? 
A. DNA microarrays allow for simultaneous, quantitative measurements of mRNA levels 

of thousands of genes 
B. DNA microarrays allow for the simultaneous screening for changes in 

expression of thousands of genes 
C. DNA microarrays are used to screen individuals for gene mutations 
D. Probes for DNA microarrays are radioactively labeled 
E. Probes from only a single mRNA population are used on a single chip 

66. What is often part of a bacterial expression vector plasmid that is not part of a less 
specialized cloning plasmid, such as pBluescript? 
A. Affinity tag 
B. antibiotic resistance gene 
C. β-galactosidase gene 
D. E. coli origin of replication 
E. polylinker 

67. The biological role of type II restriction endonucleases is to: 
A. aid recombinant DNA research 
B. degrade foreign DNA that enters a bacterium 
C. restrict the damage to DNA by ultraviolet light 
D. make bacteria resistant to antibiotics 
E. restrict the size of bacterial genomes 

68. Two genes that are paralogs are: 
A. Syntenic 
B. Two genes that have a greater than 70% homology 
C. Two genes within a gene cluster on a chromosome 
D. Two homologous genes in different species 
E. Two homologous genes in same species  
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69. (3 points) What are the following Molecular Biology Techniques used for?  For each 
technique in the left column pick the ONE best option in the right column. 

 
Technique USED FOR 
A.  Q-PCR  _ 6 __ 1.  determine the total size/distribution of mRNAs 
B.  Yeast 2-hybrid  _ 8 _ 2.  determine the relative abundance of alternatively spliced 

mRNAs 
C.  siRNA  _ 4 ___ 3.  Gene knock-outs 
 4.  knock-downs 
 5.  isolating a gene from a Yeast Artificial Chromosome 

library 
 6.  measure the abundance of mRNAs from small amounts 

of starting material 
 7.  protein:protein interactions in vitro  
 8.  protein:protein interactions in vivo  
 9.  overexpressing a protein in mice 

 

70. In addition to buffer, salts (Mg2+), dNTPs, and a PCR machine, what is required in a 
standard Polymerase Chain Reaction reaction ?  (forgive the redundancy of the reaction 
reaction) 

A. ______________________ DNA primers 
B. ______________________ DNA template 
C. ______________________ Heat stable DNA polymerase 

71. What are the three steps in every PCR cycle? 
A. ______________________  Denaturation (90oC)  
B. ______________________ annealing (45-60oC) 
C. ______________________ polymerization (72oC) 

 
 

 


