
Run4Life’s Cell Biology Exam Key
1: D
2: E
3: C,D,E
4: A
5: A,C,E
6:

A: Acetyl-Coa
B: All valid: Krebs/TCA/Citric Acid Cycle, Lipid Biosynthesis (including

cholesterol, ketones,) Protein Acetylation. Other answers are correct as long as they
are valid.

C: Krebs/TCA/Citric Acid Cycle: Provides electrons carriers (NADH and FADH2)
used in the respiratory chain to produce ATP. Krebs cycle intermediates are also
central in metabolism as catabolic/anabolic precursors (Gluconeogenesis for
example.)

Lipid Biosynthesis: Needed for maintenance of biological membranes,
maintenance of normal blood lipid levels in organisms, insulation...list goes on.

Protein Acetylation: Needed for proper protein function in some proteins
(histones for example).

Other answers are correct as long as they are valid.

7: B,E
8: B
9: B
10: D
11:

A: C4 Plant
B: This plant grows great even at high temperatures (42 degrees Celsius is

~108 degrees Fahrenheit), and even when there is no night period. C3 plants cannot
grow at high heat for too long, while CAM plants need a night period to grow
healthy even at high temperatures. Since Plant A is continuing to grow healthily
with high heat and no night period, we know it’s a C4 plant.

C: Bundle-Sheath Cell
D: Mesophyll Cell



12: B
13: E
14: A,D
15: B
16:

A: Apoptosome
B: Cytosol
C: Cytochrome C
D: This protein’s function is to start a signal cascade that will ultimately end in

apoptosis, killing the cell. This protein is important in initiating apoptosis, and
without it, cells couldn’t program themselves to die, having disastrous effects on
organismal development (growth of fingers and toes requires apoptosis to avoid
excessively webbed feet for example.)

17: A,B
18: C,D
19: A
20:

A: All valid: Rough ER, Mitochondria, Lysosome, Cell Membrane, Ribosomes
B: Heterochromatin. Euchromatin.
C: Heterochromatin is formed by methylating histones that chromatin is

wrapped around. The methylation results in chromatin binding tighter the histone.
D: Because the chromatin in heterochromatin is bound tighter to the histone,

it is not easily accessed by proteins required to transcribe it into RNA.
Heterochromatin acts as a mechanism to silence certain genes, while formation of
euchromatin acts as a mechanism to facilitate transcription of certain genes.

E: This cell has a high abundance of Rough ER. The ribosomes studded on the
Rough ER make proteins that are folded right in the ER. From the ER they can easily
travel to Golgi Apparatus and be secreted by the cell. Since Plasma Cells do exactly
this (they make antibodies and secrete them) it makes sense for Plasma Cells to
have a lot of this organelle. (1 Point for identifying that the Plasma Cell has a lot of
rough ER, 4 points for the explanation)



21: B,C,D
22: A,C,E
23: D
24: E
25: B,E
26:

A: Uncompetitive
B: Enzyme-Substrate Complex (Accept ES Complex)
C: Decreases both Km and Vmax
D: Km: This is a consequence of decreasing the concentration of ES

Complexes. The reaction of E + S → ES Complex will shift to form more product
when the concentration of the ES Complex decreases.This increases substrate
binding to the enzyme, which decreases the Km.

Vmax: Uncompetitive Inhibitors decrease maximum enzyme activity since
they prevent catalysis of ES complexes, making certain ES complexes unproductive
in an enzymatic sense.

27: B
28: E
29: A5, B3, C1, D2, E6, F7 ,G4
30:

A: Glucose is Polar: Polar molecules cannot easily cross the cell membrane as
the hydrophobic tails inside the lipid bilayer repel the charged parts of a polar
molecule. Glucose is relatively large: Larger molecules diffuse much slower than
smaller molecules.

B: Increased Gluconeogenesis, Increased Glycogen Synthesis, Increased
Lipolysis

C: Lipin1 removes a phosphate from SREBP to inhibit its function.
D: AMPK is active when phosphorylated. This is true because according to the

diagram LKB1 activates AMPK by phosphorylating it (LKB1 is a kinase, the legend
tells us that).

E: Insulin reception inhibits apoptosis. (IRS stimulates, PI3K/p110/p85
complex, which stimulates PIP3 production, which stimulates PDK1, which
stimulates AKT, which inhibits GSK-3, which stimulates apoptosis)



F: This is a positive feedback loop between ROS and glucose. According to the
diagram, ROS ultimately stimulates GLUT4 translocation and membrane binding.
This in turn increases the concentration of glucose in the cell. The cell metabolizes
this glucose and the electron carriers produced from glucose catabolism enter the
respiratory chain. The respiratory chain erroneously reduces the wrong
compounds, and can make ROS compounds, increasing ROS concentration. When
ROS compound concentration gets too high, it becomes toxic and can kill the cell.

31: B,D
32: A,C
33: E
34: B
35: E
36: C
37: G
38: D
39: ATP is moved from the matrix into the cytosol via ATP-ADP Translocase, a
carrier protein that moves ATP from the matrix into the intermembrane space and
ADP from the intermembrane space into the matrix. (There are channels called
porins in the outer mitochondrial membrane that allow free movement of ATP and
ADP.)  Since ATP has a charge of -4 and ADP a charge of -3, translocation of ATP and
ADP is equivalent to moving one proton from the intermembrane space to the
matrix. To maintain the membrane potential across the mitochondria that the
ATP-ADP Translocase relies on for proper functioning, energy must be spent
pumping H+ ions to the intermembrane space.

Responses that clearly indicate ATP and ADP can diffuse via porins from the cytosol
into the intermembrane space, and that an antiporter (or ATP-ADP Translocase)
transports ADP into matrix and ATP into intermembrane space earn 4 Points. The
other 6 points are earned if the response discusses that the H+ ions must be
pumped not only to make ATP but also to keep the membrane potential charge
balanced. 2 Points are earned automatically if ATP-ADP Translocase is identified. No
points are earned if response states active transport is used or ATP/ADP freely
diffuses across mitochondrial membranes.



40: Challenge

A:
(No partial credit for the arrow mechanisms. Can earn 0, 10 or 20 points only.)

B: Must say RNAse (or cleaves/breaks RNA) for all 5 Points. Responses with
“Cleaves [biomolecule other than RNA]“ get no credit. Saying the enzyme just
cleaves in general or does hydrolysis gets 2 Points.

C: Histidine
D: Must say cyclic nucleotide or cyclic nucleotide monophosphate for all 5

Points. Nucleotide gets 2 Points. No credit for listing a specific cyclic nucleotide (ie,
cAMP or cGMP) since we don’t know the nitrogenous base and therefore do not
know what kind of cyclic nucleotide the intermediate is. No credit for “circular” RNA.


