
6.4 Mechanism of inheritance – Questions and answers

Q1. 

Bk Ch6 S6.4 Q1

Outline the contributions made by Watson and Crick, and by Franklin and Wilkins, in determining the structure of the DNA molecule. 

A1. 

Bk Ch6 S6.4 A1

In the early 1950s Rosalind Franklin and Maurice Wilkins used X-ray crystallography to obtain an X-ray diffraction pattern of the DNA molecule. Their work represented a major step, allowing scientists to understand the basic shape of the DNA molecule. James Watson and Francis Crick were able to build on the work of Franklin and Wilkins to successfully build a model representing the molecular structure of the DNA double helix.

Q2. 

Bk Ch6 S6.4 Q2

Describe the significance of DNA replication.

A2. 

Bk Ch6 S6.4 A2

The significance of DNA replication is that it allows for identical copies of genes to be produced.

Q3. 

Bk Ch6 S6.4 Q3

a Describe the processes of transcription and translation. 

b Explain the relationship between proteins and polypeptides.

A3. 

Bk Ch6 S6.4 A3

a Transcription is the process in which the information encoded in the DNA molecule is copied onto a molecule of RNA. This involves a section of DNA unwinding in the region of the gene to be translated into protein. The RNA polymerase enzyme moves along the DNA section, linking complementary RNA nucleotides. This forms a strand of messenger RNA (mRNA). When the gene in question has been copied the introns are removed from the strand and only the exons that code for the protein are left. The mRNA then moves out of the nucleus and into the cytoplasm where another enzyme attaches specific amino acids to tRNA molecules.

Translation is the process in which information contained in the RNA molecule is used to construct a protein. This occurs at the ribosome in the cytoplasm. The codons of the mRNA strand bind to a ribosome. tRNA matches the codon with an anticodon and delivers the coded amino acid. The next amino acid is delivered in a similar way, lining up next to the first amino acid. Amino acids put in place next to one another are linked together to form a polypeptide chain. The ribosome continues to move along the mRNA strand one codon at a time until the polypeptide chain is complete. Start and stop codons regulate the length of the polypeptide being formed.

b A protein is one or more polypeptides joined together and folded to form a uniquely shaped molecule with a specific cellular function.

Q4. 

Bk Ch6 S6.4 Q4

a
Define the term ‘mutation’.

b
Explain how mutations are important to the process of evolution.

c
Describe the circumstances in which mutations can affect


i
individuals in the next generation


ii
only the organism in which the mutation occurs.

A4. 

Bk Ch6 S6.4 A4

a
A mutation is a change in the DNA carried on a chromosome.

b
Mutations are a source of genetic variation that introduces new alleles. While most mutations are lethal and disappear from a population, some mutations may be useful and survive in the population. When this happens natural selection can act on the allele and it may become more common in the population.

c
i
When mutations occur in the production of gametes they can be passed onto the next generation.


ii
Sometimes mutations occur in other body cells. When this happens only the individual in question is affected.

Q5. 

Bk Ch6 S6.4 Q5

a
What is a mutagen?

b
Outline the evidence that radiation is mutagenic.

c Describe the evidence required to decide that a substance is mutagenic.

A5. 

Bk Ch6 S6.4 A5

a
A mutagen is an agent that causes mutations or changes in the DNA molecule.

b
Different kinds of radiation have been shown to lead to higher mutation rates; for example, ultraviolet radiation from the Sun increases the rate of skin cancer. Survivors of the Hiroshima atomic bomb are suffering the effects of damage to their DNA with many dying years after exposure to ionising radiation.


X-rays are used by doctors, dentists and scientists with great care because they increase the rate of mutations in DNA.

c We need to see increased mutation rates occurring in similar organisms after repeated similar exposure.

Q6. 

Bk Ch6 S6.4 Q6

Match each of the terms in the left column with the correct description in the right column.

genetic code
site of protein synthesis

tRNA
triplet of three bases

mRNA
sequence of bases along a DNA strand

codon
type of ribonucleic acid that delivers correct amino acid sequence for construction of protein polypeptide at the ribosome

ribosome
type of ribonucleic acid that carries information from nuclear DNA to ribosome in cytoplasm

A6. 

Bk Ch6 S6.4 A6

genetic code
sequence of bases along a DNA strand

mRNA
type of ribonucleic acid that carries information from nuclear DNA to ribosome in cytoplasm

tRNA
type of ribonucleic acid that delivers correct amino acid sequence for construction of protein polypeptide at the ribosome

codon
triplet of three bases

ribosome
site of protein synthesis

Q7. 

Bk Ch6 S6.4 Q7

a
Describe the concept of ‘punctuated equilibrum’.

b
Compare punctuated equilibrium with the traditional view of gradual transition.

A7. 

Bk Ch6 S6.4 A7

a
The theory of punctuated equilibrium refers to the idea that species of organisms do not usually evolve gradually, but rather enjoy long periods of relatively little change and then, when there is a change in environmental conditions, selective pressures result in rapid and dramatic change in species. That is, populations of organisms encounter periods of stability or equilibrium between brief episodes of evolutionary change.

b
The theory of punctuated equilibrium is at odds with the traditional view that species evolved gradually over time. However the fossil record does not bear out this traditional view first proposed by Charles Darwin, except in some isolated instances. For example, the evolution of the horse can be seen through the fossil record as a slow and gradual change over time. The fact that the fossil record shows little change in most species of organisms over time and then intermittently illustrates dramatic change is evidence that environmental conditions were stable for long periods. Natural selection has its greatest impact on species during periods of environmental change.

Q8. 

Bk Ch6 S6.4 Q8

Explain what is meant by the ‘one gene, one polypeptide’ hypothesis.

A8. 

Bk Ch6 S6.4 A8

The ‘one gene, one polypeptide’ hypothesis refers to the idea that one gene is responsible for coding for a particular polypeptide.
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