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1) CAM and C4 plants conduct photosynthesis in ways that allow them to live in drier areas
than most C3 plants can tolerate. The effectiveness of different plants in restricting water loss while
still allowing for influx of adequate CO2 can be compared using the transpiration ratio, which is
calculated by dividing the amount of water transpired by the amount of CO? fixed by
photosynthesis. If a typical transpiration ratio for a C3 plant is 500, then possible values for CAM
and C4 plantscould be ____.

A) 750-1000
B) 500
C) 50-250

2) What is the function of proton pumps localized in the plant plasma membrane?
A) to facilitate diffusion of ions
B) to transfer phosphorus groups from ATP to proteins
C) to transfer metal ions across the plasma membrane
D) to transfer anions across the plasma membrane
E) to create a membrane potential

3) Compared to plants from other environments, the cells of many desert plants contain high
concentrations of solutes. This helps them survive in their arid surroundings because the high solute
concentrations create relatively _ which help reduce water loss.

A) low solute potentials
B) high pressure potentials
C) low pressure potentials
D) high solute potentials
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A. Shoot apical E. Perforation . Sieve plate M. G-actin Q: y-tubulin
meristem

B. Vascular cambium | F. Amphipathic | J. Peroxisomes | N. F-actin R: Vacuoles

C. Endodermis | G. Anterograde | K. a-tubulin 0. Retrotransposon | S: Heterochromatin
D. Pericycle H. Retrograde L. Euchromatin | P. Histone codes
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1. Casparian strip FT{FRI4E 8

2. £:EH secondary growth:

3. B microbodies:

4. FBFA transposon:

5. Phospholipids BJ45{:

6. Microtubule BY4E FR BT (subunits):
7. Vessel element Bl

8. B apical meristem:

9. Histones modifications:

10. cis-Golgi E trans-Golgi Y& 5 =
11. Microfilament BY4H R B {ir(subunits):
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1. Quorum sensing is the regulation of gene expression in response to fluctuations in cell-
population density. Gram-positive and Gram-negative bacteria use quorum sensing
communication circuits to regulate a diverse array of physiological activities. Please give an
example of quorum sensing in bacteria. (743}

2. The genomes of the influenza viruses are significantly plastic in that they change frequently due
to antigenic drift and antigenic shift. These changes lead to the sudden appearance of new
influenza viruses that cause pandemics. Please describe antigenic drift and antigenic shift that
alter virus antigenicity. (843}

3. Glucose concentration is tightly controlled by endocrine system, please briefly describe how
does our body regulate the up and down of blood glucose level? (8 47)

BLE




455

RL2BAE 100 BFERLHERAESNRA

L@ A MmE) mk 455

6

£ 3 Hz%R E

4. Action potential is the key feature for neuron to quickly transmit signal over the long distance.
Please describe the action of ion channels and the flow of ions during different phases
(numbered) of a typical action potential. (3 points for each phase, 12 total)

a0 —

Membrane potential (mV)

1 2 3 4 5
Time {msec)

5. Plasticity of neura! network is important for our ability to learn new content. The information
summation is key step for neuronal plasticity. Please name and briefly describe two different
summation methods neurons used for information computation. (10 43)

6. Please draw the pathways leading the catabolism of proteins, carbohydrates and fats from
food to the oxidative phosphorylation. {10 43)

7. cell communication can be done by direct, local and long distance signaling. Could you
describe how these three types of signaling work and give a specific example for each. (10 4

8. Cyclic adenosine monophosphate, abbreviated as cAMP, is an important second messenger
that relays the signal from G protein-coupled receptors. (1) Please draw the chemical structure
of cAMP, (2) Explain what is a second messenger, (3) What are the characteristic structures of
a G protein-coupled receptor and G protein, respectively, (4) How G-protein activates the
generation of CAMP, {5} How cAMP regulates cellular responses. (G NE& 2 47 4310 53)

9. Please draw a cell cycle indicating each stage and check points.  Please also indicate the
dynamic synthesis, degradation and assembly of cyclin and Cdk during cell eycle progression.

(10 53)
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