The following information applies to all parts.

. Eukaryotic cells use small interfering RNA (siRNA) molecules that regulate the expression of
certain genes by binding to complementary sequences in target mRNAs. This binding causes
the protein AGO2 to cleave the target mRNAs. As a result of the cleavage, the mRNAs are not
translated.

Part A

Describe one location where ribosomes are found in eukaryotic cells.

The following information applies to parts B, C, and D.

To investigate the role of AGO2 in the cleavage of mRNA transcribed from two genes, Gene G
and Gene H, scientists determined the amount of Gene G and Gene H mRNA produced in cells
with three different AGO2 genotypes:

« Homozygous for the wild-type AGO2 protein (4GO2™"™")

« Heterozygous for the allele encoding a nonfunctional AGO2 protein (4GO2"")
« Homozygous for the allele encoding a nonfunctional AGO2 protein (4GO2™'")

The scientists then calculated the amount of Gene G and Gene H mRNA produced from cells of
each genotype relative to that in 4GO2"" cells. These results are shown in the table.

Relative Average Amounts of Gene G and Gene H mRNA in Cells with Different AGO2

Genotypes
mRNA in 4GO2™* mRNA in 4GO2"/~ mRNA in 4GO2™"~
Cells £ SE; Cells £+ SE; Cells £+ SE;
gene 1.0 + 0.1 0.9+ 0.4 15+05
er“e 1.0 + 0.1 2.0+0.1 3.0+ 04
Part B

i. Using the template in the space provided for your response, construct a bar graph that
represents the data in the table. Your graph should be appropriately plotted and labeled.

ii. Based on the table, determine all the cells in which the amount of Gene G mRNA

produced is statistically the same as the amount in the cells with the AGO?2

Part C

++

genotype.

i. Based on the table, describe the relationship between the number of wild-type copies of
the AGO2 gene and the amount of Gene H mRNA in the cells.

ii. Based on the data in the table for Gene H, calculate the percent by which the average
amount of mRNA in 4GO2~~ cells increases compared with that in AGO2™™ cells.

PartD

i. The scientists claim that siRNA binding and AGO2 cleavage of mRNAs play a greater
role in the regulation of Gene H expression than in the regulation of Gene G expression.
Based on the table, support the scientists’ claim.

ii. Anaphase I of meiosis is blocked in mice with the AGO2™"~ genotype. Scientists
hypothesize that the block in meiosis occurs because the continued presence of a spindle-
fiber stabilizing protein prevents the chromosomes from separating. Based on the table,
explain how the AGO2™'~ genotype could cause this effect on the dividing cells.



