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1 A group of membrane proteins which transport sugars out of cells have been identified and called 
SWEETs. They are found in the cell surface membranes of both animal and plant cells, including 
mammalian liver cells and rice mesophyll cells.

Each SWEET is a protein with seven coiled regions which together make a pore through a 
membrane bilayer as shown in Fig. 3.1.

coiled region

Fig. 3.1

(a) (i) Explain why, to enter or leave a cell, sugars need molecules such as SWEETS.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[2]

(ii) Suggest how a SWEET is held within the membrane bilayer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[3]
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(b) The bacterium, Xanthomonas oryzae (Xoo), causes the disease known as bacterial leaf
blight in rice plants. It infects the intercellular spaces of the leaves of the host plant. Then, by
switching on SWEET genes in the mesophyll cells, it stimulates the secretion of glucose into
the intercellular spaces.

Several different recessive alleles have been found, in rice plants from different countries,
which give resistance to bacterial leaf blight. All these alleles have a mutation in the promoter
of the SWEET gene.

The effect of Xoo on wild type and resistant rice plants is compared in Fig. 3.2.

wild type rice
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switches on SWEET gene

SWEET protein produced and inserted into
cell surface membrane

glucose secreted into intercellular spaces
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resistant rice
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Fig. 3.2

(i) Using the information in Fig. 3.2, explain this resistance of rice plants to Xoo.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[3]
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(ii) Explain why it would be difficult to transfer this resistance into susceptible rice plants by
genetic engineering.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[2]

(iii) Explain why the presence of large numbers of Xoo in the intercellular air spaces of rice
plants affects the ability of the plants to grow with their roots submerged in water.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[4]

[Total: 14]
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2 Fig. 5.1 shows five different biological molecules.
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Complete Table 5.1 by indicating which molecule matches each statement. 

You may use each letter (H to M) once, more than once or not at all.

You should write only one letter in each box.

Table 5.1

statement letter

contains peptide bonds

part of the molecule forms the hydrophobic part of cell 
membranes

contains 1-4 and 1-6 glycosidic bonds

forms the primary structure of a protein

used for energy storage in plants

forms a helical structure

the sub-unit molecule is β-glucose

[Total: 7]
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3 Fig. 3.1 shows seven biological molecules, labelled D to K.
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(a) Table 3.1 contains statements about the biological molecules in Fig. 3.1.

Complete the table by selecting the biological molecule from Fig. 3.1 that matches each
of the statements. Write the appropriate letter from Fig. 3.1 in the table. The first one has
been done for you.

You may use each letter once, more than once or not at all.

Table 3.1

statement letter

an amino acid that is a major constituent of collagen J

a component of RNA

a molecule that is polymerised to form glycogen

a molecule with a peptide bond

an important store of energy, insoluble in water

a molecule with hydrophilic and hydrophobic regions

an amino acid that forms disulfide (disulphide) bonds in proteins [6]

(b) Describe two ways in which the structure of DNA differs from the structure of collagen.

1  .......................................................................................................................................

 ..........................................................................................................................................

2  .......................................................................................................................................

 .....................................................................................................................................  [2]

[Total: 8]
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4 (a) Explain what is meant by artificial selection.

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ......................................................................................................................................[4]

(b) In a plant breeding programme, corn, Zea mays, was bred in an attempt to produce a
high yield of protein in the grain.

The results of this programme are shown in Fig. 8.1.
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(i) With reference to Fig. 8.1, calculate the percentage increase in grain protein by the
end of the experiment.

Show your working.

Answer  .........................%  [2]

(ii) Suggest why the protein yield does not increase steadily in each generation.

   ..................................................................................................................................

   ..................................................................................................................................

   ..................................................................................................................................

   ..............................................................................................................................[2]

[Total: 8]
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