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1. (5%) Which amino acid is phosphorylated in response to activation of cellular
signaling?
(A) Tyrosine
(B) Serine
(C) Threonine
(D) All the above
(E) None of the above

2. (5%) The longest neurite is defined as a(n):
(A) Axon
(B) Dendrite
(C) Myelin
(D) Oligodendrocyte
(E) Glia

3. (5%) Which of the following is NOT a component of mammalian plasma membrane?
(A) Cholesterol
(B) Sphingomyelin
(C) Laminin
(D) Phosphatidylcholine
(E) Phosphatidylserine

4. (5%) Which of the following is NOT involved in vesicular transport?
(A)Rab
(B) v-SNARE
(C)p53
(D) Synaptotagmin
(B) Ca**
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5. In which actin-based structure are all microfilaments bundled AND uniformly
oriented?
(A)Filopodia, (B) Flagella, (C) Lamellipodia, (D) Stress fibers,
(E) Actin (cell) cortex

6. Which actin-binding protein facilitates (powers) the elongation (lengthening) of
actin?
(A) Gelsolin, (B) Filamin, (C) ADF/Cofilin, (D) Thymosin-beta 4, (E) Formin

7. How many doublet microtubules are found in the axoneme of the cilia?
(A)13,(B) 10, (C) 9, (D) 8, (E) None

8. Why does the endoplasmic reticulum (ER) break down when cells are treated with

nocodazole (ND)?

(A)ND depolymerizes actin filaments and the cell loses its mechanical stability
damaging the ER

(B)ND makes small holes into the plasma membrane leading to cell collapse
damaging the ER

(C)ND depolymerizes microtubules that organize and are closely associated with
the ER

(D)ND affects intermediate filaments which wrap around the nucleus and the
closely associated ER

(E) ND inhibits molecular motors which are important to organize the ER

9. During the cross-bride cycle what happens if ADP is released from myosin?
(A) The power stroke occurs
(B) Myosin head detached from actin
(C) Myosin head binds more tightly to actin
(D)Myosin enters high energy configuration
(E) Myosin enters low energy configuration
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10. What type of structure is used in plant cells for intercellular communication?
(A) Adherens belt, (B) Gap junctions, (C) Desmosomes, (D)Plasmodesmata,
(E) Tight junctions

11. Which antigens can be found on the membrane of erythrocytes in the blood of
humans with blood type AB?
(A)A antigen, (B) B antigen, (C) AB antigen, (D) A antigen + B antigen, (E) O =
no antigen

12. In microscopy how is “refraction” defined?

(A)It occurs when an obstacle is brought into a ray of light, and light changes its
path pattern

(B) It is the bending of light that occurs at the interface of two media with different
densities

(C) It is the reflection of light at very smooth surfaces

(D) It happens near pin holes in the focal planes of confocal microscopes

(E) It happens in TEM when light is scattered by electrons

13. What does “DIC microscopy” stands for?
(A) Differential interference contrast microcopy
(B) Digital interference contrast microscopy
(C) Dark field interchange contrast microscopy
(D) Deferrable interface cumulative microscopy

(E) Diminished intrinsic laser cumulative microscopy

14. What is the name of the (long, rope-like) protein that wraps around F-actin?

Helical strand
of F-actin

Tnl TnC TnT

Monomers
of G-actin

(A)Myosin, (B)Filamin, (C)Troponin, (D)Tropomodulin, (E)Tropomyosin
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What are the two models which depict the flow of lipids and proteins through the
Golgi complex? Please provide brief descriptions for each model. Which model
describes the retrograde flow of lipids and proteins through the Golgi complex? (8
%)

Trypsin is a hydrophilic protease and therefore unable to cross the plasma
membrane and enter a cell. However, it is capable of digesting the hydrophilic
portions of membrane proteins. As a result of these properties, researchers
investigating membrane proteins have treated cells with trypsin first, then separated
the proteins by SDS-PAGE to gain insight into the orientation of particular proteins
within the membrane. After exposure of the cells to trypsin, membrane-associated
proteins were isolated and subjected to SDS-PAGE. The SDS-PAGE result is shown
in the figure below. Please draw one possible form of proteins A, B, C, and, D in
the membrane with appropriate orientation and describe the type (class) of these
proteins according to the experimental result. Please explain your reasoning.
(Assume the proteins are single polypeptides with molecular mass of 120 kDa.) (12
%)
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3. Please describe (a) how receptor tyrosine kinase acts through Ras-dependent
pathway to promote cell proliferation, and (b) how Transforming growth factor 3
receptor pathway inhibits cell division (8%).

4. Please explain how p53 and Rb function as tumor suppressor genes, respectively?
(8%)

5. Please describe the current model for the signal mechanism of cotranslational
import. (4%)
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0.01 M 73/ 0.01 M %h 3mV -6 mV -2 mV -3mV
0.1 M 7§/0.01 M 4k -52 mV -57 mV -60 mV -1mV
1M /0.0l M %k -97 mV -99 mV -115mV 2mV
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1. FHBAMMRNaOH MEM BN ERAFEERE TR L BHEH-60mV?

(4%)
2. HABAMER NaOH MEM BRI EREERBZ A XALAATRE?

(4%)

3. HMABAMEN BN NOHBER=EREREHELIAE ER LT (4%)
4. RBEUETH FNEEAREY BRI RTEELLR@BEEM” —R
& (Filhtapp B aEm REMAMN 25 BB8FHNETFREY) (4%)

5. HBRBRIR AT EA ta i iF L BT A? (4%)



