Test Bank for Solomon, Berg, and Martin’s Biology, 8th Edition


LESSON - 33
GENE EXPRESSED: TRANSCRIPTION.

A.
Objectives

-
State the problem of molecular biology. Compare transcription with translation
—
Describe the 3 species of RNA and discuss their role in gene expression; provide an overview of protein synthesis; compare transcription with translation; describe synthesis of RNA; list the locations in the nucleus where the different species of RNA are produced.

—
Explain the consequences of transcript processing; discuss where it happens; define exon, intron, endonuclease

B.
Lecture outline

1.
PROBLEM: FROM  INFORMATION TO METABOLISM

Read:
Information flow from DNA to Protein: an overview (SBM p282-283)
2.
THERE ARE 3 TYPES OF RNA

a.
messenger RNA (mRNA)

b.
ribosomal RNA (rRNA)

c.
transfer PNA (tRNA)

3.
TRANSCRIPTION

Read:
Transcription (SBM p285-288)
C.
Study Questions.

LESSON - 34
GENE EXPRESSED: RNA PROCESSING

A.
Objectives

-
Compare transcription in pro- and eukaryotes.

-
Discuss the processing of the RNA-transcript in mRNA. Explain the 5’ cap, the polyA-tail, and removal of introns. Describe the role of the spliceosome.

-
Explain the role of RNA in regulating gene expression.

-
Explain information flow in retro viruses.
B.
Lecture outline

1.
COMPARE TRANSCRIPTION IN PRO- AND EUKARYOTES
Read:
Variations in gene expression in different organisms (SBM p292-298)

2.
PROCESSING OF THE PRIMARY RNA TRANSCRIPT
a.
5’ CAP
b.
3’ polyA-tail
c.
Removal of Exons
3.
Role of RNA in regulation of gene expression.
4. Information flow in retro viruses.
C.
Study Questions.

LESSON - 35
GENE EXPRESSION: THE GENETIC CODE.

A.
Objectives

-
State the objective of protein translation; discuss the properties of the genetic code as discovered by Francis Crick; 

-      Discuss the work of Nienberg, Natthaei, and Khorana in cracking the genetic code; explain the genetic code; identify the molecule that carries codons;

-
Explain the charging of tRNA molecules; discuss the minimal number of different tRNA molecules required; discuss the nature of ‘tRNA​activating’ enzymes (aminoacyl tRNA transferases), their specificity for amino acids and codons.

B.
Lecture outline

1. CRACKING THE GENETIC CODE
Read: 
Biologists cracked the genetic code in the 1960s (SBM p283-285)

a.
the triplet code (Crick, 1961)

b.
Marshall Nirenberg and Heinrich Matthaei
c.   H. Gobind Khorana
2. THE TRIPLET CODE


3. CHARGING OF tRNA

LESSON - 36
GENE EXPRESSION: TRANSLATION.

A.
Objectives

-
Discuss the initiation of protein synthesis; identify where it happens, what cell organelles are involved; verbally and by picture state the 5 steps of protein chain elongation; discuss chain termination.

—
Define codon, anti—codon, stop codon, activating enzyme, aminoacyl tRNA transferase.

B.
Lecture outline

3.
THE MECHANISM OF PROTEIS SYNTHESIS: TRANSLATION

Read:
Translation (SBM p288-292)
a. chain initiation

b. 5  steps of chain elongation, including translocation

c.
chain termination

C.
Study Questions.

1.
The DNA species of one species differs   helix are from that of others in its 

 A.
sugar content.


 B.
amount of phosphate.


 C.
presence of histones.


 D.
mode of replication.


 E.
base-pair sequence.


2. The “steps” or “rungs” that form the center of the DNA double helix are
A.
     amino acids.

B.
     carbohydrates.

C.
     five-carbon sugars.

D.
     base pairs.

E.
     phosphate groups.

3.
The genetic information in the DNA molecule is contained in the

A.
specific sequence of bases in the chain.

B.
hydrogen bonds between opposing bases.

C.
phosphodiester bonds.

D.
histone interactions.

E.
DNA polymerase activity.

4.
Genes are expressed by directing
A.      adaptation to a new environment.

B.      formation of offspring.

C.      growth.

D.     metabolism.

E.     production of specific polypept ides.

5.
Proteins are assembled on large aggregates of protein and RNA that are called

A.
DNA polymerases.

B.
endoplasmic reticulum.

C.
microtubules.

D.
multienzyme complexes.

E.
ribosomes.

6.
The class of RNA that makes part of the cell structures that assemble proteins is

A.      vRNA.

B.      mRNA.

C.
rRNA.

D.
ds RNA.

E.       tRNA.

7.
How many different kinds of tRNA molecules are found in cells?

A.      4.

B.      60.

C.      100.

D.      286.

E.
thousands.

8.
What is carried from the nucleus by mRNA?

A.
enzymes.
B. 
fragments of DNA.
C.
 information.
D. 
protein molecules.
E.
 ribosomes.

9.
The information on how to make specific proteins is carried in the DNA in a code specified by the

A.
distance from the end of the molecule.

B.
number of separate strands in the DNA.

C.
sequence of nucleotides.

D.
size of the molecule.

E.
presence of specific nucleotides in the molecule.

10.
What is the first essential step in gene expression?

A.
A blueprint for the gene is drawn up.

B.
The DNA and the gene are duplicated.

C.
The gene is converted to meaningful language.

D.
An RNA copy of the gene is made.

E.
The DNA condenses into microscopically visible

chromosomes.

11.
The enzyme that initiates transcriptions is

A.
DNA polymerase.

B.
reverse transcriptase.

C.
DNA ligase.

D.
RNA ribosylase.

E.
RNA polymerase.

12.
During transcription, RNA polymerase assembles an RNA strand with a nucleotide sequence, which, compared to the DNA strand being read, is A. complementary.

B.
in precisely the reverse order.

C.
random.

D.
the same in all respects.

E.
the same, except that U substitutes for T.

13.
Because nucleic acid sequence ~information is changed into amino acid sequence information, protein synthesis is known as

A.
breaking the code.

B.
decoding.

C.
transcription.

D.
translation.

E.
translocation.

14.
The number of nucleotides in sequence required to specify an amino acid is



A.      none.

B.
1.


C.      2.

D.      3
E.      depends on the amino acid.

15.
How many unique 3—nucleotide sequences can be constructed from 4 different nucleotides?

A. 
4.

B.
 8.

C. 
16.

D. 
32.

E.
 64.

16.
A codon is a 3—nucleotide sequence in a molecule of

A.
double-stranded DNA.

B.
mRNA.

C.
rRNA.

D.
tRNA.

E.
single—stranded DNA.

17.
An anticodon is a 3—nucleotide sequence in a molecule of

A.
double—stranded DNA.

B. 
mRNA.

C.
 rRNA.

D.
 tRNA.

E.
single—stranded DNA.

18.
The tRNA nucleotide sequence that lines up on the mRNA is

A.
an adenine message.

B.
an anticodon.

C.
any 3 nucleotides.

D.
a DNA codon.

E.
a tRNA codon.

19.
After one amino acid is attached by a peptide bond onto the growing polypeptide chain, the ribosome

A.
cuts the mRNA strand that has already been read.

B.
cuts the next 3-nucleotide sequence from the mRNA.

C.
initiates a new polypeptide chain.

D.
moves three nucleotides forward along the mRNA.

E.
moves to another mRNA and attaches the same amino acid.

20.
The list of mRNA codons that specify each of the 20 amino acids used in protein synthesis is known as the

A.
dictionary of molecular biology.

B.
library.

C.
genetic code.

D.
tRNA code.

E.
tRNA specification sheet (the “spec sheet”).

21.
The general rule that has come down to us from much research in molecular biology is that the genetic code

A.
depends on the age of an organism.
B.
depends on the species of an organism.
C.
is different in plants and animals.
D.
is different in prokaryotes and eukaryotes.

E.           is pretty much the same in all organisms.

22.
Binding of amino acids to specific tRNA molecules depends on

A.
an activating enzyme that acts on all amino acids.

B.
tRNA—specific RNA polymerase.

C.
amino acid translases.

D.
specific aniino—acyl transferases

E.
an activating enzyme that acts on all tRNA molecules.

23.
The first amino acid introduced to the rRNA at the start of protein synthesis is

A.
glutamic acid.

B.
glycine.

C.
lysine.

D.
methionine.

E.
phenylalanine.

24.
Each new amino acid is attached to the growing polypeptide chain by

A.
an ionic bond.

B.
a peptide bond.

C.
hydrogen bonds.

D.
hydrophobic bonds.

E.
RNA bonds.

25.
The movement of the ribosome relative to the mRNA is called

A.
elongation.

B.
hitching along.

C.
translation.

D.
transcription.

E.
translocation.

26.
The mRNA transcript of eukaryotic genes is considerably longer than the comparable genes of prokaryotes because of the presence in eukaryotes of inactive lengths of RNA known as A. coding sequences.

B.
exons.

C.
introns.

D.
regulators.

E.
spacers.

27.
The site of synthesis/assembly of ribosomes is the

A.
nucleus.

B.
nucleolus.

C.
nucleosome.

D.
nucleotide.

E.
nucleic acid.

28.
Select the best fitting description for DNA DUPLEX.

A.
Smallest of the RNA molecules; many different kinds.

B.
Single long strand that passes from the nucleus to the cytoplasm.

C.
Part of chromosomes; contain the basic genetic information of the cell.

D.
Genome of an RNA virus.

E.
Made in the nucleus; provides the scaffolding of protein synthesis.

29.
Select the best fitting description for vRNA.

A.
Smallest of the RNA molecules; many different kinds.

B.
Single long strand that passes from the nucleus to the cytoplasm.

C.
Part of chromosomes; contain the basic genetic information of the cell.

D.
Genome of an RNA virus.

E.
Made in the nucleus; provides the scaffolding of protein synthesis.

30.
Select the best fitting description for mRNA.

A.
Smallest of the RNA molecules; many different kinds.

B.
Single long strand that passes from the nucleus to the cytoplasm.

C.
Part of chromosomes; contain the basic genetic information of the cell.

D.
Genome of an RNA virus.

E.
Made in the nucleus; provides the scaffolding of protein synthesis.

31.
Select the best fitting description for tRNA.

A.
Smallest of the RNA molecules; many different kinds.

B.
Single long strand that passes from the nucleus to the cytoplasm.

C.
Part of chromosomes; contain the basic genetic information of the cell.

D.
Genome of an RNA virus.

E.
Made in the nucleus; provides the scaffolding of protein synthesis.

32.
Select the best fitting description for rRNA.

A.
Smallest of the RNA molecules; many different kinds.

B.
Single long strand that passes from the nucleus to the cytoplasm.

C.
Part of chromosomes; contain the basic genetic information of the cell.

D.
Genome of an RNA virus.

E.
Made in the nucleus; provides the scaffolding of protein synthesis.

33.
Select the best fitting description for EXON.

A.
Smallest of the RNA molecules; many different kinds.

B.
Single long strand that passes from the nucleus to the cytoplasm.

C.
Part of the mRNA that is translated into a polypeptide.

D.
Noncoding part of the mRNA transcript that is excised before the mRNA leaves the nucleus.

E.
Made in the nucleus; provides the scaffolding of protein synthesis.

34.
Select the best fitting description for INTRON.

A.
Smallest of the RNA molecules; many different kinds.

B.
Single long strand that passes from the nucleus to the cytoplasm.

C.
Part of the mRNA that is translated into a polypeptide.

D.
Noncoding part of the mRNA transcript that is excised before the mRNA leaves the nucleus.

E.
Made in the nucleus; •provides the scaffolding of protein synthesis.

35.
Select the process that most closely identifies transcription.

A.
DNA ( RNA.

B.
nucleolus ( rRNA.

C.
mRNA ( protein.

D.
vRNA ( DNA.

E.
protein ( tRNA.

35.
Select the process that most closely identifies translation.

A.
DNA ( RNA.

B.
nucleolus ( rRNA.

C.
mRNA ( protein.

D.
vRNA ( DNA.

E.
protein ( tRNA.

36.
For each amino acid there

A.
is only one codon and one tRNA.

B.
can be more than one codon and tRNA.

C.
are two codons, but only one tRNA.

D.
is only one codon, but two tRNA molecules.

37.
What reaction is catalyzed by the amino acyl transferases?

A.
tRNA + mRNA.

B.
amino acid + mRNA.

C.
mRNA + rRNA.

D.
amino acid + tRNA.

E.
codon + anticodon.

38.
Whereas DNA contains deoxyribose and thymine, RNA contains

A.
deoxyribose and thymine.

B.
deoxyribose and uracil.

C.
ribose and uracil.

D.
deoxyribose and thymine.

39.
What signals the termination of protein translation?

A.
When the cell runs out of ATP.

B.
Recognition of an exon.

C.
Recognition of a stop codon.

D.
The attachment of more than 10 ribosomes to a single mRNA.

E.
Encounter of the amino acid methionine.

40.
What component is not directly required for the synthesis of proteins?

A.
DNA.

B.
tRNA.

C.
nRNA.

D.
ribosomes.

E.
methionine.

41.
Consider the following sequence of DNA:  C C G T A T G C T G C C. The mRNA synthesized from this DNA is

A.
CCGTATGCTGCC.

B.
CCGAUAGCAGCC.

C.
GGCAUACGACGG.

D.
GGCATACGACGG.

E.
GGCTATCGTCGG.

42.
The type of bonds between the anticodon and the codon, or between the codon and its DNA triplet sequence are

A.
hydrogen bonds.

B.
covalent bonds.

C.
peptide bonds.

D.
ionic bonds.

E.
phosphodiester bonds.

	
	Direction of DNA reading
	Direction of RNA synthesis

	A
	5’ to 3’
	5’ to 3’

	B
	5’ to 3’
	3’ to 5’

	C
	3’ to 5’
	3’ to 5’

	D
	3’ to 5’
	5’ to 3’


43.
What is the direction in which the RNA polymerase reads the DNA strand? What is the direction in which RNA is synthesized?



45.
Prokaryotic cells are grown in medium containing radioactive uracil. Later analysis of the cells reveals radioactivity in the


A.
nucleolus.

B.
nucleus.

C.
nucleosomes.

D.
mitochondria.

E.
ribosomes.

46.
A particular protein of the cells of a cat is 300 amino acids long. What is the number of nucleotidee of the gene coding for this protein?


A.
100

B.
300.

C.
600.

D.
900.

E.
more than 900.

47.
Consider the DNA sequence: T A C G C C G A G C G C A C T. Using the genetic code (SBM p284), what is the corresponding amino acid sequence?


A.
methionine —   arginine — leucine — alanine.

B.
methionine  —   cysteine - glycine — serine.

C.
serine —  alanine — leucine — glycine-valine.

D.
alanine —   glycine — serine - arginine - valine.

E.
methionine —   arginine -  leucine — alanine — valine.

48.
What is the codon recognized by a tRNA molecule with anticodon CAU?

A.
UGG.

B.
ACC.

C.
CAU.

D.
CUG.

E.
GUA.

44.
What is the minimum number of tRNA molecules required to produce a polypeptide of 15 different amino acids?

A.
3

B.
15.

C.
20.

D.
32.

E.
64.

49.
A polypeptide, 30 amino acids long, is isolated from the bacterium E. coli. coincidentally, an identical polypeptide is isolated from mouse liver cells. Which of the following statements is true regarding these two poJ.ypeptides?

A.
Their mRNA transcripts are identical.

B.
Their genes are identical.

C.
The gene for the eukaryotic polypeptide likely is longer than that of the prokaryotic polypeptide.

D.
The gene for the prokaryotic polypeptide likely is longer than that of the eukaryotic polypeptide.

E.
Twice as many different eukaryotic than prokaryotic tRNAs are required.

50. Select the process that best describes INITIATION of protein synthesis.

A.
Movement of ribosomes along mRNA.

B.
Synthesis of RNA from DNA.

C.
Linkage of amino acid to tRNA.

D.
conversion of nucleotide sequence in amino acidsequence.

E.
Addition of amino acid to growing polypeptide chain.

F.
Assembly of mRNA, small and large rRNA subunits and methionine-tRNA.

51.
Select the process that best describes TRANSLOCAT ION.
A.
Movement of ribosomes along mRNA.

B.
Synthesis of RNA from DNA.

C.
Linkage of amino acid to tRNA.

D.
conversion of nucleotide sequence in amino acid sequence.
-
E.
Addition of amino acid to growing polypeptide chain.

F.
Assembly of mRNA, small and large rRNA subunits and methione-tRNA.

52.
Select the process that best describes TRANSLATION.
A.
Movement of ribosomes along mRNA.

B.
Synthesis of RNA from DNA.

C.
Linkage of amino acid to tRNA.

D.
conversion of nucleotide sequence in amino acidsequence.

E.
Addition of amino acid to growing polypeptide chain.

F.
Assembly of mRNA, small and large rRNA subunits and methione-tRNA.

53.
Select the process that best describes ELONGATION.

A.
Movement of ribosomes along mRNA.

B.
Synthesis of RNA from DNA.

C.
Linkage of amino acid to tRNA.

D.
conversion of nucleotide sequence in amino acid sequence.

E.
Addition of amino acid to growing polypeptide chain.

F.
Assembly of tnRNA, small and large rRNA subunits and methione-tRNA.

54.
Select the process that best describes tRNA ACTIVATION.

A.
Movement of ribosomes along mRNA.

B.
Synthesis of RNA from DNA.

C.
Linkage of amino acid to tRNA.

D.
conversion of nucleotide sequence in amino acidsequence.

E.
Addition of amino acid to growing polypeptide chain.

F.
Assembly of mRNA, small and large rRNA subunits and methione-tRNA.

55.
Select the process that best describes TRANSCRIPTION.

A.
Movement of ribosomes along mRNA.

B.
Synthesis of RNA from DNA.

C.
Linkage of amino acid to tRNA.

D.
conversion of nucleotide sequence in amino acid sequence.

E.
Addition of amino acid to growing polypeptide chain.

F.
Assembly of mRNA, small and large rRNA subunits and methione-tRNA.

56.   Consider the DNA sequence: T A C G C A1T C G A C A T C C which contains information for a polypeptide of five amino acids. The “ indicates the point of insertion of an adenine. What is the length of the polypeptide encoded by the altered DNA?


A.
1 amino acid.

B.
2 amino acids.

C.
3 amino acids.

D.
4 amino acids.

E.
5 amino acids.

57.
A gene contains information for the polypeptide: methionine – lysine – alanine - valine. What is the nucleotide sequence of the corresponding DNA fragment? (The codons for the amino acids are:

alanine (GCC, GCG), arginine (AGA, CGG), lysine (RAG), methionine (AUG), valine (GUC).

A.
A  U  G  A  A  G  G  C  C  C  G  G  G  U  C.

B.
A  T  G  A  A  G  G  C  C  C  G  G  G  T  C.

C.
T  A  C  T  T  C  C  G  G  G  C  C  C  A  G.

D.
T  T  C  T  A  C  G  C  C  C  G  G  C  A  G.

E.
U  A C U  U  C  C  G  G  G  C  C  C  A  G.

58. RNA differs from DNA in all the following except:

A.
RNA is single stranded and DNA is double stranded.

B.
RNA is a larger molecule than DNA.

C.
RNA contains uracil and DNA contains thymine.

D.
RNA contains ribose and DNA contains deoxyribose.

E.
None of the above. 

59. Ribose differs from deoxyribose by having:

A.
two attached bases.

B.
one less oxygen.

C.
an extra hydroxyl group.

D.
an extra carbon in the ring.

E.
None of the above.

60. Which of the following is a characteristic of uracil?

A.
The ability to bond with adenine.

B.
The ability to bond with guanine.

C.
It is a purine.

D.
The ability to bond with cytosine.

E.
It contains two nitrogenous rings.

61. Uracil forms a complementary pair with ____________ in RNA and _____________ in DNA.

A.
adenine; adenine

B.
adenine; thymine

C.
thymine; thymine

D.
uracil; adenine

E.
adenine; uracil

62. RNA synthesis is also known as:

A.
elongation.

B.
reverse transcription.

C.
termination.

D.
translation.

E.
transcription.

63. All RNA except for _______ is made from DNA.

A.
tRNA

B.
mRNA

C.
rRNA

D.
snRNA

E.
None of these.

64. The codon is found in the:

A.
mRNA.

B.
nontemplate strand of DNA.

C.
template strand of DNA.

D.
tRNA.

E.
rRNA.

65. Which of the following serves as an “adapter” in protein synthesis and bridges the gap between mRNA and proteins?

A.
tRNA

B.
cDNA

C.
rRNA

D.
promoter sequences

E.
DNA

66. During protein synthesis, ribosomes:

A.
attach to the mRNA molecule and travel along its length. 

B.
attach to the DNA molecule and travel along its length to produce an mRNA molecule.

C.
translate mRNA into tRNA.

D.
transcribe mRNA to tRNA.

E.
translate mRNA into DNA.

67, 68.
Use the figure to answer the corresponding questions.

67. The portion of the molecule in the figure that contains the anticodon is:

A.
1.

B.
2.

C.
3.

D.
4.

E.
5.

68. The portion of the molecule labeled 5 is:

A.
the attached amino acid.

B.
a double-stranded region.

C.
a single-stranded region.

D.
the anticodon.

E.
the codon.
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69. How is the 4-letter language of nucleic acids converted into the 20-word language of amino acids? 

A.
The 4 nucleic acid bases combine in 2-letter combinations that define different amino acids.

B.
The 4 nucleic acid bases combine in 3-letter sequences that define different amino acids.

C.
Triplets of the 2-letter nucleic acid bases are translated into the 20 different amino acids. 

D.
The 4 bases each specify 1 amino acid, which give rise to the remaining 16 amino acids.

E.
The 4 bases are first converted into tRNA molecules, which can each attach to 5 amino acids.

70. The total number of different three-base combinations of the four nucleic acid bases is:

A.
12.

B.
16.

C.
20.

D.
64.

E.
256.

71. One of the mRNA codons specifying the amino acid leucine is 5´-CUA-3´. Its corresponding anticodon is:

A.
5´-GAT-3´.

B.
3´-AUC-5´.

C.
3´-GAU-5´.

D.
3´-GAT-5´.

E.
5´-GAU-3´.

72. The wobble hypothesis states that:

A.
more than one ribosome can bind to an mRNA molecule.

B.
some amino acids are coded for by more than one codon.

C.
there is more than one stop codon in the genetic code.

D.
a particular amino acid may be linked to more than one type of tRNA molecule.

E.
certain tRNA anticodons can pair with more than one codon sequence.

73. A sequence of bases located upstream from a reference point occurs:

A.
towards the 3´ end of the amino acid sequence.

B.
towards the 5´ end of the mRNA sequence.

C.
towards the 3´ end of the mRNA sequence.

D.
towards the 5´ end of the transcribed DNA strand.

E.
towards the carboxyl end of the amino acid sequence.

74. Initiation of transcription requires:

A.
a promoter sequence.

B.
DNA polymerase.

C.
an RNA primer.

D.
a DNA primer.

E.
Okazaki fragments.

75. How does the first nucleotide at the 5´ end of a new mRNA chain differ from the other nucleotides in the chain?

A.
The first nucleotide is always a uracil.

B.
The first nucleotide is always a cytosine.

C.
The first nucleotide retains its triphosphate group, while the others do not.

D.
The first nucleotide does not retain its triphosphate group, while the others in the chain do.

E.
The first nucleotide is always a modified cytosine.

76. Why is only one strand of DNA transcribed into mRNA?

A.
Because mRNA is only required in small quantities.

B.
Because transcribing both DNA strands would produce different amino acid sequences.

C.
Because the other strand would produce the same amino acid sequence in reverse order.

D.
Because all genes are located on the same DNA strand, while the other strand acts as protection.

E.
Because the other strand is transcribed directly into amino acids.
77-80.
Use the figure to answer the corresponding questions.
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77. The transcription process begins at the area labeled:

A.
A.

B.
D.

C.
E.

D.
G.

E.
None of these.

78. The component labeled B is:

A.
DNase.

B.
DNA polymerase.

C.
RNA primase.

D.
RNA polymerase.

E.
reverse transcriptase.

79. The transcript in the figure is labeled:

A.
D.

B.
C.

C.
G.

D.
H.

E.
A.

80. The process illustrated in the associated figure is:

A.
DNA synthesis.

B.
translation.

C.
transcription.

D.
a frame shift mutation.

E.
protein synthesis.
81. Which of the following numbered terms represents the correct order of sequences in a prokaryotic mRNA molecule as it was synthesized?

1)
3´ trailing sequences

2)
coding sequences

3)
leader sequences

4)
termination signals

A.
1 → 2 → 3 → 4 

B.
3 → 2 → 4 → 1

C.
2 → 1 → 4 → 3

D.
4 → 2 → 1 → 3

E.
3 → 4 → 2 → 1

82. Leader sequences contain signals that:

A.
prevent enzymes from degrading the newly synthesized mRNA.

B.
inhibit ribosome binding until the appropriate time.

C.
initiate chain termination.

D.
allow the ribosomes to be properly positioned to translate the message.

E.
allow tRNA molecules to successfully bind to mRNA.

83. Aminoacyl-tRNA synthetases ________ link ________ to their respective tRNA molecules.

A.
ionically; mRNAs

B.
loosely; mRNAs

C.
terminally; codons

D.
covalently; amino acids

E.
enzymatically; codons

84. The tRNA:

A.
must be recognized by ribosomes.

B.
must have an anticodon.

C.
must have an attachment site for the amino acid.

D.
must be recognized by a specific aminoacyl-tRNA synthetase that adds the correct amino acid.

E.
All of these.

85. Where is the amino-acid binding site located on the tRNA molecule?

A.
in the middle of the loop

B.
at the end of the 3´ end of the molecule

C.
in the first loop

D.
along the longest stretch of base pairing in the molecule

E.
on the 5´ end of the molecule

86. Proteins synthesized in E. coli have which of the following at their amino terminal end?

A.
N-formyl-methionine

B.
N-acetyl-adenine

C.
adenine triphosphate

D.
the AUG codon

E.
the UUU codon

87. In all organisms, the AUG codon codes for:

A.
the initiation of translation.

B.
the termination of transcription.

C.
the termination of chain elongation.

D.
the amino acid valine.

E.
a termination tRNA molecule.

88. Which of the following numbered events represents the correct sequence of events of prokaryotic translation initiation?

1)
large ribosomal subunit binds to initiation complex

2)
initiation tRNA binds small ribosomal subunit

3)
initiation complex binds to ribosome recognition sequence on mRNA

A.
1 → 2 → 3

B.
1 → 3 → 2

C.
2 → 1 → 3

D.
2 → 3 → 1

E.
3 → 2 → 1

89. Translocation is the process whereby the __________ moves in order to place the tRNA bound to the growing polypeptide chain in the __________ site, thereby freeing the __________ site for a new aminoacyl-tRNA.

A.
mRNA; A; P

B.
ribosome; P; A

C.
tRNA; P; A

D.
ribosome; A; P

E.
tRNA; A; P

90. The enzyme peptidyl transferase, which catalyzes the transfer of the polypeptide chain attached to the tRNA in the ____________ site to the aminoacyl-tRNA in the ____________ site, is thought to be a(n) ____________ molecule and not a protein.

A.
A; P; rDNA

B.
P; A; tRNA

C.
A; P; mRNA

D.
P; A; rRNA

E.
P; A; sugar

91. Following peptide bond formation between the amino acid in the A site on the ribosome and the growing polypeptide chain, the tRNA in the A site:

A.
releases the growing polypeptide chain.

B.
picks up another amino acid to add to the chain. 

C.
moves to the P site of the ribosome.

D.
forms a peptide bond with A site of the ribosome.

E.
forms a covalent bond with the P site of the ribosome. 

92. If a human gene mRNA were placed into a cell of yeast, it would be:

A.
degraded immediately.

B.
translated into a repeating amino acid chain.

C.
translated into a chain of random amino acids not resembling the protein in humans.

D.
translated into the protein that is found in humans.

E.
integrated into the genome of the yeast.

93. Binding of the appropriate aminoacyl-tRNA to the A site requires:

A.
no additional energy.

B.
the input of two ATP molecules to supply the needed energy.

C.
energy supplied by GTP. 

D.
activation of the A site. 

E.
phosphorylation of the tRNA molecule.

94. Translocation in translation requires:

A.
no additional energy.

B.
activation of the P site.

C.
the input of two ATP molecules to supply the needed energy.

D.
energy supplied by GTP.

E.
phosphorylation of the mRNA molecule.

95. A polyribosome is:

A.
a complex of many ribosome and an mRNA.

B.
a complex of many ribosomes in eukaryotes.

C.
an initiation complex in eukaryotes.

D.
an elongation complex in eukaryotes.

E.
a complex of a ribosome with its two subunits and several mRNAs.

96. An mRNA “5´ cap”:

A.
prevents translation.

B.
facilitates binding of ribosomes.

C.
marks the mRNA for degradation.

D.
decreases the half-life of the mRNA.

E.
protects newly synthesized mRNA from degradation.

97. The 3´ end of eukaryotic pre-mRNAs are changed by:

A.
removing the last phosphate group.

B.
adding a “cap.”

C.
copying the last few bases so that it can form a duplex structure.

D.
cutting and adding 100–250 adenine nucleotides.

E.
phosphorylation of the mRNA molecule.

98. Introns in pre-mRNA are known to:

A.
code for specific protein domains.

B.
undergo excision, whereby they are spliced out of the message.

C.
be able to move within the mRNA, thereby giving rise to new exon combinations.

D.
protect pre mRNA from enzyme degradation.

E.

code for important amino acid sequences.

99. Interrupted coding sequences include long sequences of bases that do not code for amino acids. These noncoding sequences, called ____________, are found in ____________ cells.

A.
exons; prokaryotic

B.
introns; prokaryotic

C.
exons; eukaryotic

D.
introns; eukaryotic

E.

None of these.

100. Walter Gilbert proposed that exons are:

A.
remnants of older life forms.

B.
sequences that code for protein domains that are shuffled to form new proteins.

C.
the result of mutation of introns.

D.
not present in prokaryotes.

E.

sequences that interrupt the coding sequences of proteins.

101. A gene can now be defined as:

A.
a DNA sequence that carries information to produce a specific RNA or protein product.

B.
a DNA nucleotide sequence that carries information to produce a specific polypeptide.

C.
a DNA or RNA sequence that carries information to produce a single polypeptide.

D.
a DNA nucleotide sequence that carries information to produce an enzyme.

E.

a DNA or RNA sequence that carries information to produce a specific polypeptide.

102. Retroviruses or RNA tumor viruses use __________ to make DNA:

A.
DNA polymerase

B.
DNA-dependent RNA polymerase

C.
RNA polymerase

D.
primase

E.

reverse transcriptase

103.  A mutation that replaces one amino acid in a protein with another is called a ____________ mutation.

A.
frameshift

B.
recombinant

C.
nonsense

D.
missense

E.

neutral

104.  Substitution of one base pair for another can result in a ____________ mutation that results in the conversion of an amino acid specifying codon to a termination codon.

A.
nonsense

B.
frameshift

C.
chromosomal

D.
missense

E.

None of these.

105.  Frameshift mutations result from:

A.
the substitution of one base pair for another.

B.
the substitution of more than one base pair.

C.
the insertion or deletion of one or two base pairs.

D.
the substitution of a stop codon for an amino acid-specifying codon.

E.

the substitution of a start codon for an amino acid codon.
106. What is the correct order of information flow in bacterial and eukaryotic cells? 

A. DNA---mRNA---protein

B. Protein---mRNA---DNA

C. DNA---protein---mRNA

D. Protein---DNA---mRNA

E. mRNA---protein---DNA

107. During transcription, how many RNA nucleotide bases would usually be encoded by a sequence of 99 DNA molecules?

A. 297

B. 99

C. 33

D. 11

E. Answer is impossible to determine with the information given.

108.   The genetic code is defined as a series of ___________ in ____________.


A.
anticodons; tRNA


B.
codons; DNA


C.
anticodons; mRNA


D.
codons; mRNA


E.
codons and anticodons; rRNA

109.      Transcription is the process by which ___________ is/are synthesized.

A. mRNA only

B. mRNA and tRNA

C. mRNA, tRNA, and rRNA

D. protein

E. mRNA, tRNA, rRNA, and protein

110.    RNA differs from DNA in that the base _________________ is substituted for _____________.
A. Adenine; uracil

B. Uracil; thymine

C. Guanine; uracil

D. Cytosine; guanine

E. Guanine; adenine

110.    RNA grows in the ________ direction, as RNA polymerase moves along the template DNA strand in the __________ direction.

A. 5’---3’; 3’---5’

B. 3’---5’; 3’---5’

C. 5’---3’; 5’---3’

D. 3’---5’; 5’---5’

E. 5’---5’; 3’---3’

111.   Which of the following is/are not found in a bacterial mRNA molecule?


A.
stop codon


B.
upstream leader sequences


C.
downstream trailing sequences


D.
start codon


E.
promoter sequences

112.  Which of the following is/are typically removed from pre-mRNA during nuclear processing in eukaryotes?


A.
upstream leader sequences


B.
poly-A tail


C.
introns


D.
exons


E.
all the preceding

113.  Which of the following is a spontaneous process, with no direct requirement for ATP or GTP?


A.
formation of a peptide bond


B.
translocation of a ribosome


C.
formation of aminoacyl-tRNA


D.
a and b


E.
all the preceding

114.   The role of tRNA is to transport


A.
amino acids to the ribosome


B.
amino acids to the nucleus


C.
initiation factors to the ribosome


D.
mRNA to the ribosome


E.
release factors to the ribosome

115.  Select the steps of an elongation cycle during protein synthesis from the following list, and place them in the proper sequence:

1.
peptide bond formation


2.
binding of the small ribosomal subunit to the 5’ end of the mRNA


3.
binding of aminoacyl-tRNA to the A site


4.
translocation of the ribosome

A. 1---3---2---4

B. 2---3---1---4

C. 3---1---3---2

D. 2---1---3---4

E. 4---2---1---3

116. Suppose you mix the following components of protein synthesis in a test tube: amino acids from a rabbit; ribosomes from a dog; tRNAs from a mouse; mRNA from a chimpanzee; and necessary enzymes plus an energy source form a giraffe. If protein synthesis occurs, which animal’s protein will be made?

A. Rabbit

B. Dog

C. Mouse

D. Chimpanzee

E. Giraffe

117. During elongation in translation, the polypeptide chain that is bonded to the tRNA carrying the amino acid most recently added to the chain is in the ____________ site, and an incoming aminoacyl-tRNA attaches to the __________ site.

A. E; P

B. P; E

C. E; A

D. A; E

E. P; A
118.  What is the minimum number of different tRNA molecules needed to produce a polypeptide chain 50 amino acids long but that has only 16 different kinds of amino acids?


A.
50


B.
25


C.
20


D.
16


E.
8

119.  The statement “the genetic code is redundant” means that


A.
some codons specify punctuation (stop and start signals) rather than amino acids

B.
some codons specify more than one amino acid


C.
certain amino acids are specified by more than one codon


D.
the genetic code is read one triplet at a time


E.
all organisms have essentially the same genetic code

120.  The __________ catalyzes the excision of introns from pre-mRNA.


A.
ribosome


B.
spliceosome


C.
RNA polymerase enzyme


D.
aminoacyl-tRNA synthetase enzyme


E.
reverse transcriptase enzyme

121.  A nonsense mutation 


A.
causes one amino acid to be substituted for another in a polypeptide chain


B.
results from the deletion of one or two bases, leading to a shift in the reading frame


C.
results from the insertion of one or two bases, leading to a shift in the reading frame


D.
results from the insertion of a transposon


E.
usually results in the formation of an abnormally short polypeptide chain
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