Name: ___________________________

[bookmark: _GoBack]Gene Regulation and Biotechnology (Unit 8) Multiple Choice Questions

[image: ]1

[image: ]2

[image: ][image: ]

[image: ]3

[image: ] [image: ]4

[image: ]5

[image: ]66

[image: ]76

[image: ]86



[image: ]96

[image: ]
[image: ]10

[image: ]11

***Note: looser chromatin structure makes it easier to transcribe the DNA into mRNA because the RNA polymerase can more easily access the DNA***
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18. Which is primarily responsible for the rapid evolution of HIV?
A. Ease of transmission from person to person
B. Human use of antibiotics
C. Attack by immune cells
D. Lack of proofreading when making a DNA copy of RNA using reverse transcriptase
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Ina set of transformation experiments, competent E. coli cells were incubated in buffer with and
n (AMP) and

arabinose (ara). After overnight incubation, plates were examined for colony formation. Predict the,

without pGLO, then, plated on LB agar (LB) in the presence or absence of ampi

pattern of colony formation.

Plate
L | Plate2 | Pllate3| Plated | Plate5
LB |LB/AMP)

A LB/AMP |LB/AMP/ara| LB/AMP/ara|

onditions| w/o | w/o
w/pGLO| W/opGLO | w/pGLO

pGLO| pGLO
olonies | Yes | No | ves No Yes
Plate
L | Plate2 | Plate3 | Plated | Plate5
LB |LB/AMP)
B LB/AMP |LB/AMP/ara| LB/AMP/ara|

onditions| w/o | w/o
pGLO| pGLO

olonies | No | No | ves No Yes

w/pGLO| W/opGLO | w/pGLO
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Plate
Plate2 |Pllate3| Plate4 | Plate5

LB |LB/AMP)
LB/AMP |LB/AMP/ara| LB/AMP/ara|

onditions| w/o | w/o
w/pGLO| W/opGLO | w/pGLO

pGLO| pGLO
olonies | Yes | No No No No
Plate 1] Plate2 | Pllate3 | Plate4 Plate 5
LB/AMP
LBwiol | LB/AMP | LB/AMPars LB/AMP/ara)
wlo
LO Ww/pGLO| w/opGLO | w/pGLO
PGl 2GLO B P PGl
olonies | Yes | No No No No
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Predict the GFP expression pattern for the bacteria plated under the condi
Plate1 [ Plate2 | Plate3 | Plate4 Plate 5
. LBw/o | LB/AMP [LB/AMPw/| LB/AMP/ara | LB/AMP/ara
PGLO |w/opGLO| pGLO | w/opGLO | w/pGLO
Yes No Yes No Yes
Plate1 [ Plate2 | Plate3 | Plate4 Plate 5
B LBw/o | LB/AMP [LB/AMPw/| LB/AMP/ara | LB/AMP/ara
pGLO |w/opGLO| pGLO | w/opGLO | w/pGLO
Plate1 [ Plate2 | Plate3 | Plate4 Plate 5
c LBw/o | LB/AMP [LB/AMPw/| LB/AMP/ara | LB/AMP/ara
PGLO |w/opGLO| pGLO | w/opGLO | w/pGLO
No No No No Yes
Plate1 [ Plate2 | Plate3 | Plate4 Plate 5
o LBw/o | LB/AMP [LB/AMPw/| LB/AMP/ara | LB/AMP/ara
PGLO |w/opGLO| pGLO | w/opGLO | w/pGLO
Yes No No Yes Yes
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If bacterial DNA is cut in three locations with restriction enzymes, how many separate sections of
DNAwill result?

A 1
B 2
c 3
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Fluorescent genes from a jellyfish can be inserted into bacteria with minor modifications, resultingin

bacteria that can produce green fluorescent protein. Why is this possible?

A Both prokaryotes and eukaryotes have the same post-transcriptional processing.

B Both prokaryotes and eukaryotes use coupled transcription and translat

c Prokaryotes and eukaryotes use the same codons for translation

D Prokaryotes and eukaryotes use the same type of ribosomes for trans:
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Which of the following restriction maps matches the data in the gel electrophoresis?

A B C D

-500 bp
—|-1000 bp
—| - 1500 bp
-2000 bp
—|-2500 bp
-3000 bp
-3500 bp
- 4000 bp
- 4500 bp
-5000 bp

Well A: Uncut DNA
Well B: EcoRl digest
Well C: Hindlll digest
Well D: Double digest
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site site
1000bp | 1500 bp 2500 bp
EcoRI Hindlll
site site.
1000bp | 1500 bp 2500 bp
EcoRI Hindlll
site site.
1500bp | 1000 bp 2500 bp
Hindlll EcoRI
site. site.
1500bp | 1000 bp 2500 bp




image14.png
Plate | Plate Il Plate Il Plate Iv.
LBagar LB agar with kanamycin LB agar LB agar with kanamyein
+kan plssmid +kan plssmid no plasmid added no plasmid added

E.coli was transformed with a kanamycin resistant gene that was carried on a plasmid. Both
transformed and non-transformed E.coli were plated on separate plates containing Luria Broth, and
on separate plates containing Luria Broth containing the antibiotic kanamycin. Which of the

following questions best addresses how successful the transformation process was?

A Why s there a lawn of growth on the LB +kan plasmid plate?

B Why s there no growth on plate IV, containing Luria Broth with no plasmid added.

Why does both transformed and non-transformed E.coli grow successfully on plates having.
only Luria Broth?

D Why does plate Il containing LB+plasmid have a few colonies of growth?
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Histone proteins have tails that protrude out from anucleosome. These can be methylated, causing
chromatin to pack more tightly together, or acetylated, promoting a loose chromatin structure. What

could a researcher expect to find when examining the histones of inactivated X chromosomes?

A Avariable amount of methylation and acetylation
B Nomethylation or acetylation because the chromosome is inactive
c Ahigh amount of acetylation

D A high amount of methylation
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Enzyme A Enzyme 8
MoleculeA| == | Molecule | s |MoleculeC

Asshowni

the image, a series of enzymes catalyze the reaction that changes Molecule A into

Molecule C. Molecule C functions as a corepressor for the operon controlling production of Enzyme.

s the most likely result of the presence of large amounts of Molecule C7

A n of Enzyme Awill decrease
B Concentration of Molecule A will decrease
c

D Concentration of Enzyme B will increase
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Which best describes an inducible operon?

‘The tryptophan gene, in which the presence of tryptophan functions as a corepressor to

A
preventits own transcription

o ‘The lac gene, in which the repressor preventing the synthesis of the enzymes that degrade
lactose s deactivated by the presence of lactose.

c CAP,which acts as a required transcription factor for the enzymes that degrade lactose

D Allof the above
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Molecules that are involved in the regulation of cell expression are usually proteins and are
called

A translation factors
B RNA polymerase
c RNAcodons

D transcription factors
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Whatis a homeotic gene?

A ‘genes that direct the development of tissues and organs in the embryo
B genes that instruct the cell to divide
c ‘genes that direct proteins to bind to RNA

D ‘genes first discovered in prokaryotes
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Programmed cell death directs morphogenesis, or outline formation of body structures such as

le for this

fingers and toes. The process respon: termed

A termination
B germination
c apoptosis

D Iysis
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The body is composed of many different types of cells. What makes a heart cell different from a
muscle cell?

A the particular genes that are expressed or repressed in the organisms genome
B the location in the body determines the kind of cell
c the function of the organ determines what kind of cell it will differenti

the number of organelles, locatio
determine the type of cell

the body and the function of the organ
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Successful bacterial transformation in E. coli requires

A the intimate contact between the donor and recipient cell.
B delivery of DNA via a bacteriophage.
c intact donor cells.

D uptake of naked circular DNA.
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One of the major advantages of transforming bacteria with a plasmid that contains DNA of interest

is to amplify the DNA. What other Iaboratory technique can be used to achieve the same result.

B RFLP analysis

D gel electrophoresis
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One canuse DNA transformation as a laboratory method to study regulation of gene expression.
One such system frequently used in high school biology, is the genetically engineered plasmid,
PGLO, which incorporates parts of the arabinose operon to drive the expression of green

fluorescent protein (GFP).
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In the absence of arabinose, the regulatory protein ara C will bind to the operator region (O) of
the ara operon and prevent transcription of the downstream genes, ara B, A and D. When present,
arabinose will bind to ara C, changing ts role to one that facilitates transcription and expression of
the aforementioned genes, leading to the expression of proteins involved in the digestion of
arabinose. In the case of the pGLO plasmid, the GFP gene has been swapped in for ara B,

/Aand D positioned behind the promoter that drives the transcription of ara B, Aand D (*). AR~
lactamase gene (bla) is included for antibiotic selection. The U turn arrows on the ends indicate the
circular nature of the plasmid.

If one were interested in driving the expression of insulin using under the control of arabinose

‘exposure, in which region would the insulin gene be placed?

A o
B auC
c o




