Frobe

A population of bacteria live in the soil on a farm. The farmer begins using antibiotics to fatten the
animals, gradually exposing the soil bacteria to them through runoff and animal waste. Which statement
about how the bacteria cope with their changing environment is most accurate? Why do you think so?

a. The bacteria mutate in response to the antibiotic exposure. Through mutation, some individuals
develop the ability to survive at higher antibiotic concentrations. These individuals reproduce while the
other bacteria die. Because their offspring inherit the ability to survive at higher antibiotic
concentrations, the entire population evolves to be more tolerant of antibiotics,

b. Because of genetic variation, there are already individuals in the population of bacteria that can
tolerate increased exposure to antibiotics. These individuals survive better than their peers and produce
more offspring. Because their offspring inherit the ability to survive at higher antibiotic concentrations,
the entire population evolves to be more tolerant of antibiotics.

C. All the bacteria adjust their cell machinery so that they can survive exposure to antibiotics. When the
bacteria reproduce, their offspring inherit this adjustment and the entire population evolves to be more
tolerant of antibiotics.
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A Model of Antibiotic Resistance

1. Transfer from your “bank” to your “body”
a. 13 green beads
b. 6 yellow beads
¢. 1redbead

This represents your body and the bacteria currently infecting it. You are taking antibiotics to fight the
infection.

2. Roll the die and record the number of the roll in your table,

a. Rollinga 1,3, 5, or 6 means you remembered to take your antibiotics so you get to remove 5
bacteria from the body. Least resistant bacteria die most easily, so green ones are removed first.
Once there are no more green ones, yellow ones can be removed. Red die last and can only be
removed when there are no more green or yellow.,

b. Rolling a 2 or 4 means you forgot to take your antibiotics, so no bacteria are removed.

3. Bacteria reproduce quickly through replication. You will model this by adding one more of each color
bead that has survived in the body. Only add a color bead if some of those colors survived. For example, if
you still have three green beads in your body, you will add one more green bead. If you have no green
beads, but still have yellow and red, you will not add a green bead, but will add ayellow and a red. Record
your reproduction numbers and totals on your table.

4. Repeat the steps for at least 10 rolls of the die, recording information on the data table for each roll and
reproduction.

otal # of
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