
Study questions 19
1. Rank the following mutations according to the damage potential toward the function of a gene

a. frameshift
b. first position changes
c. missense
d. nonsense
e. third position changes 

2. In an extraterrestrial creature investigated at area 51, the genetic code has a single unique 
codon for each amino acid, and the rest of the possible codons specify stop signals. Com-
pared to our code, this code is _____ because it __________  ___________ consequences 
from mutations
a. less efficient, maximizes deleterious 
b. more efficient, minimizes deleterious
c. more efficient, provides variable
d. equally efficient, provides variable
e. less efficient, minimizes deleterious

Yam tuber is a potato-like food produced from the root of the yam plant. To plant a field of 
yams, farmers use sprouted cuttings from the yam tuber. 

3. If you take a single tuber from a starting plant heterozygous at several loci, split it into 6 sec-
tions, sprout them and grow six plants, the genotype of these plants will be _________ 
genotypes:
a. multiple and mixed
b. 3 
c. 2
d. 1
e. cannot be determined

4. If this type of reproduction is allowed to proceed over thousands of generations, the following 
type is expected to be predominant 
a. a better adapted plant
b. a less adapted plant
c. the same plant as at the start
d. a mixture of plants, some better adapted, some less adapted
e. a completely different plant species
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5. The impact of mutations is expected to be most severe on organisms that are: 
a. haploid
b. diploid
c. triploid
d. tetraploid
e. hexaploid

hint: triploids, tetraploids and hexaploids have respectively three, four and six copies of each 
chromosome type. You do not need to understand these genetic types in detail to answer this 
question.

6. An open reading frame of 1200 base pair would encode a protein with the following 
aminoacid number:
a. 120, b. 240, c. 400, d. 600, e. 1200

7. The first exon of a gene is 300 base pair long. The corresponding protein segment encoded by 
the exon would be of the following aminoacid number:
a. 100, b. 300, c. 600, d. from 0 to smaller than 100, e. 150

8. To find the portion of a protein that binds the allosteric regulator sucrose you express the first 
and second half separately and measure their binding to sucrose. The first half binds sucrose, 
the second half does not. You conclude that the polypeptide motif required for binding su-
crose is
a. in the first half
b. in the second half
c. in both
d. in neither
e. in the RNA9. You repeat this experiment with another protein that binds sucrose. You ex-
press the first and second half separately and measure the binding to sucrose. Both the first 
half  and the second fail to bind. You conclude that the polypeptide motif required for bind-
ing sucrose is
a. in the first half
b. in the second half
c. in both, but it is bisected by the division of the protein in two halves
d. in neither
e. in the RNA

10. A gene consists of 10 exons. If you consider exon number 5, you would expect to find the 
following in its sequence
a. an ORF, with an ATG at the beginning and a TAA (or other stop codon) at the end
b. an ORF, with an ATG at the beginning, but no stop codon the end
c. an ORF missing the ATG and uninterrupted by stop codons 
d. no ORF
e. the promoter
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11. Consider the 10 exon gene from above. RNA polymerase is likely to begin its interaction 
with the DNA of this gene
a. about 200 bp before exon 1
b. about 20 bp before exon 1
c. inside exon 1
d. inside intron 1
e. either in exon 1 or 2

12. Consider the same gene and its mRNA. The ribosome is likely to begin its interaction with 
the following part of the mRNA
a. exon 1
b. intron 1
c. exon 2 
d. intron 2
e. exon 3

13. You can derive the number of introns (I) in a gene from the following formula in which ex-
ons are E:
a. I = 2E
b. I = E
c. I = E-2 
d. I = E+1
e. I = E-1

14. Consider a the insertion of 2 bases of DNA in the 10-exon gene from above. Here is a bit 
more information. The ORF is 2400 bases. The mRNA is 3000 bases and has equal UTR. 
The exons have all very similar length. Rank the following positions in the gene according to
the likely damage caused  the insertion to the gene. 
promoter, exon 1, intron 4, exon 5, intron 8, exon 9, exon 10. 

15. Aligning many exon-intron junctions you find that most of them fit this sequence:
exon | intron 
   ag|gt

In fact the GT at the beginning of the intron is 100% conserved. What do you think would be
the effect of changing the first g of intron 4 on the encoded protein?
a. same length protein no changes
b. same length protein, one amino acid change at the end of exon 4
c. shorter protein, a little more than 300 amino acids
d. shorter protein, a little more than 600 amino acids
e. almost, but not completely 800 amino acids
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