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Genetic information, variation and relationships between organisms — A2 Biology
1. No.6

|I| Define genome and proteome.

[2 marks]
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The classification system used in the early 20th century grouped different species of
bacteria according to the position and shape of flagella on bacterial cells and by the
nunmm were observed using an optical microscope.

Each species of bacterium has a characteristic cell shape and arrangement of flagella.
These characteristics may be shareg_ﬂnh_qihgr,sg_es within a genus.

Flagella are fragile, difficult to stain and may extend from the cell at any angle.

!Z] Consider the accuracy and limitations of the early classification of bacteria using the
arrangement of flagella.
[3 marks]
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E Suggest why several bacterial species have been renamed in recent years.
[1 mark]
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Et:] Figure 6 shows an image from an optical microscope of a single bacterial cell.

Figure 6
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This bacterial cell is 2.3 um long (excluding the flagellum). ivae
Calculate the magnification of this image. |cm = [em ik
- 'R
Show your working. (@ = “#om
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2. No.8

[0]8].[1] scientists investigated a drug called MiITMAB as a treatment for cancer. MiTMAB

inhibits cytokinesis.
Figure 8 shows drawings of cancer cells seen with an optical m

o sample treated with MiTMAB
e control sample.

Figure 8
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The cells in drawing A can be identified as those treated with MiTMAB.

Explain why.

[2 marks]
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@ MiTMAB acts as a non-competitive inhibitor of an enzyme called dynamin.

Suggest how MiTMAB can cause dynamin to become inactive.
[3 marks]
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When active, dynamin has two functions:

¢ it stimulates cytokinesis
e it inhibits cell death.

The scientists treated actively growing cultures of cancer cells with MiTMAB.
They incubated:

« one sample of 2500 cells without MiTMAB as a control
« eight samples, each with 2500 cells and a different concentration of MiTMAB.

After 72 hours, the scientists measured the number of cells in each sample.
Figure 9 shows the scientists’ results.

A negative value for proportion of control growth means that fewer than 2500 cells
were counted after 72 hours.

Figure 9
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EI Use all the information given to explain the results shown in Figure 9.
[3 marks]
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[0]8].[4] 0.01dm® of MITMAB solution was added to the treated cells.

Calculate the increase in mass of MiTMAB (in pg) added to the cells to reduce the cell
gréwth from equal to the control to 0.0 of the control.

Show your working. |oem
0. ol A3 — 3. = 1900 [2 marks]
oo

Answer (900 Mg
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3. No.3
E] Below are four statements about the structure of prokaryotic cells.
4. No prokaryotic cell has DNA that is associated with proteins. -+ W
. No prokaryotic cell has membrane-bound organelles. —

3 All prokaryotic cells have one or more flagella. — ,,;vsn 2
VA4 Al prokaryotic cells have smaller ribosomes than eukaryotic cells. —tt

Which statements about the structure of prokaryotic cells are correct?

Tick (V) one box.
[1 mark]

A  statements1,2and 3 - & uf ,F-ls,z

B statements 1, 2 and 4 v -bue
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D statements 1, 2, 3 and 4 —_— 3 jaj‘fr&

A student investigated the effect of two antibiotics on the growth of the bacterium
Micrococcus luteus.

During the investigation, the student:

transferred 9 cm” of a liquid culture of M. luteus into each of three bottles
added the antibiotic chloramphenicol to the first bottle
added the antibiotic novobiocin to the second bottle
added no antibiotic to the third bottle.
1DIotc 10 e,

After 24 hours, he |I ed the contents of each bottle by 1in 100 000 (107%). Hethen
transferred 0.25 cm ‘s’amples from the first bottle onto each of 3 separate agar plates.
He repeated this with 0.25 cm’ samples from the second bottle and the third bottle,

resulting in 9 agar plates in total.

He incubated the plates for 48 hours.

Table 1 shows the number of colonies of bacteria he counted on each plate after 48
hours’ incubation.

a ¥ D-H‘P)
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Table 1
Number of colonies of bacteria
Plate with with with
chloramphenicol novobiocin no antibiotic
1 2 238 276
2 4 263 258
3 6 261 324

IZ’ Calculate the mean number of bacteria in the undiluted bottle of liquid culture
containing novobiocin.
—

Give your answer in standard form. Show your working. [ =
cm‘ta\'t o,_f ead\ bo Hle = n 100,000 5& wler
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E] Starting with a single bacterium, calculate how many generations it would take to
produce at least the number of bacteria you have calculated for your answer in

Question 03.2
You can assume no bacteria die.

You could use the In or log button on your calculator to calculate your answer.
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E M. luteus is not resistant to chloramphenicol.

Suggest two reasons why the bacteria were able to grow in the culture containing

chloramphenicol.
[2 marks]
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