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7.2 Transcription & Gene Expression

Question Paper

Course DP IB Biology
Section 7.Nucleic Acids (HL Only)
Topic 7.2 Transcription & Gene Expression
Difficulty Hard
Time allowed: 10
Score: /5
Percentage: /100
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Question1

Thereaction of bacteria to DNA damageis called the SOS response. During this response, the cell cycle stops and a DNA
damagerepairsystemis induced. Two main proteins are involved, namely LexA and RecA. In normal cells, the LexA protein is
boundto a section of prokaryotic DNA called the SOS box, which codes forvarious genes involved with DNA repair. In cells
with DNA damage, RecAwillbind to and cleave the LexA protein.

Which of the following correctly identifies each of the components of the SOS response?

LexA RecA SOS box
A. Repressorprotein Activator protein Transcription factor
B. Activator protein Repressorprotein Promoter
C. Repressor protein Activator protein Promoter
D. Activator protein Repressorprotein Silencersequence
[1mark]
Question 2
Which of the following applies to both mutations and epigenetics?
[. It may affect the visible characteristics of an organism
II. The DNAbase sequence can change andimpact the expression of genes
[Il. Environmental factors may play animportantrole in the development of changes
IV.Modifications may be passed on to the next generation ata cellularlevel
V.The amino acid tails of histones are modified by methylation, acetylation and phosphorylation
A l,IVandV.
B.I,llland V.
C.IL MandIV.
D.LILIVandV.
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Question 3

Female embryos contain two copies of the X chromosome, even though they initially do not need both copies to be active. In
orderto avoid producing double the amount of polypeptides required, the paternal X chromosome s inactivated during the
first few divisions after fertilisation. This is done by the methylation of lysine on different histones.

Which of the following provides the most accurate explanation of how this wouldinactivate the paternal X chromosome?

A. Adding a methyl group to lysine willmaintain the negative charge to allow chromatin to become more condensed and
inhibit transcription of the genes.

B. Adding a methyl group to lysine will maintain the positive charge to allow chromatin to become less condensed and
inhibit transcription of the genes.

C.Adding a methyl group to lysine willmaintain the positive charge to allow chromatin to become more condensed and
promote transcription of the genes.

D.Adding a methyl group to lysine willmaintain the positive charge to allow chromatin to become more condensed and
inhibit the transcription of the genes.

[1mark]

Question4

The muscle protein titin is an important component of cardiac muscle tissue. Several forms of titin exist, even thoughitis
codedforby the same gene. During the development of the foetal heart, titin exists in the form of long, springy protein
strands, whilein the adult heart titin is much shorter.

Which of the following provides the most plausible explanation for the occurrence of the different forms of titin?

A. Different post-transcriptional changes are made to the pre-mRNA of the titin gene, resulting in different mature mRNA
molecules that can be translatedinto different polypeptides.

B. Different exons of the gene coding for titin are spliced to form different mature mRNA molecules that can be translated
into different polypeptides.

C.Differentintrons of the gene coding for titin are joined together to form different mature mMRNA molecules that can be
translatedinto different polypeptides.

D. Different poly-Atails are added to the 3' end of pre-mRNA molecules, resulting in different mature mRNA molecules that
can be translated into different polypeptides.
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Question 5

Which of the following provides a reason why prokaryotic mMRNA does not require post-transcriptional modification?

|. Prokaryotic DNAIis a circular, double-stranded molecule, therefore mMRNA molecules are less complexthanin
eukaryotes.
II. Alack of a nuclearmembrane means that transcription and translation can be coupled together.
[Il. Prokaryotic DNAlacks introns, which means that no splicing needs to occur.
IV. Prokaryotes have smaller, 70S ribosomes.
V.RNA polymerase in prokaryotes will transcribe a single strand of mRNA.

A.landVonly.
B.ll,llland V.
C.llandlll only.
D.l,lland V.
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