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Figure 1. Bacterial population growth in the presence of
two nutrients (nutrient I and nutrient II)

2. Bacteria can be cultured in media with a carefully controlled nutrient composition. The graph above shows the
growth of a bacterial population in a medium with limiting amounts of two nutrients, I and II.

(a) Estimate the maximum population density in

cells

further growth of the bacterial population in the culture.

(b) Using the data, calculate the growth rate in

cells
mLxhour

for the culture. Using the data, describe what prevents

of the bacterial population between hours 2 and 4.

(c) Identify the preferred nutrient source of the bacteria in the culture over the course of the experiment.
Use the graph to justify your response. Propose ONE advantage of the nutrient preference for an

individual bacterium.

(d) Describe how nutrient I most likely regulates the genes for metabolism of nutrient I and the genes for
metabolism of nutrient II. Provide TWO reasons that the population does not grow between hours 5 and 6.
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Figure 1. Bacterial population growth in the presence of
two nutrients (nutrient I and nutrient II)

Bacteria can be cultured in media with carefully controlled nutrient composition. The graph above
shows the growth of a bacterial population in a medium with limiting amounts of two nutrients, I
and II.

(a) Estimate the maximum population density in &IIIJS for the culture. Using the data, describe what
m

prevents further growth of the bacterial population in the culture. (2 points)

Estimate (1 point)
o 108

Description (1 point)
e When both nutrients are depleted

cells

of the bacterial population between hours
Lxhour

(b) Using the data, calculate the growth rate in
m

2 and 4. (1 point).

Calculation (1 point)
e 4995
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Question 2 (continued)

Identify the preferred nutrient source of the bacteria in the culture over the course of the
experiment. Use the graph to justify your response. Propose ONE advantage of the nutrient
preference for an individual bacterium. (3 points)

Identification (1 point)
e Nutrient [ is the preferred nutrient.

Justification (1 point)
e When both nutrients are present in the growth medium, only nutrient I is used.

e Nutrient II is only used after nutrient I is depleted.

Proposed advantage (1 point)
e Do not spend energy making enzymes/proteins that the cell doesn’t need.
e Do not have to express all metabolic genes at once.
e The preferred nutrient provides more energy.

Describe how nutrient I most likely regulates the genes for metabolism of nutrient I and the genes
for metabolism of nutrient II. Provide TWO reasons that the population does not grow between
hours b and 6. (4 points)

Description (2 points)
e Nutrient [ promotes expression of genes required for metabolism of nutrient I.
e Nutrient I represses expression of genes required for metabolism of nutrient II.

Reasoning (2 points)
e Nutrient I is depleted from the growth medium OR neither nutrient is being consumed.

e Takes time to produce proteins/enzymes required to metabolize nutrient II.
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