202 5 FEREBAEKERESREAXREH M LANREALERE
Entrance Examination for Master's Course, Graduate School of Bioagricultural Sciences

= E& ke ke COEBIZDWT (For this subject)
EMEER Cell Biology (3 )#o>s( 1 %8
Subject

chosen Total pages Page number

(M= 1] MRAKICONT, ITOMICEAK

f1. 977Mﬁﬁ¢hﬁéiD@Wﬁ@ﬁﬂ@Nﬂ;@?ﬁﬁﬁ%ﬁﬁ%LTT%@T»
b E ) DBLE2HEDINAEERT,

(1) () DINARZ S DM EDOLSAREBICHSELEEALOND D, XOPHLETLH
BERAT. 0FLLATER L,
(5. #E., G5, G2#i. MER, SHA]

(2) MBPEARMOSHOEBIE FZ7FD (1)~ (IV) OLEDREICHET L, BEHESD
THAT X, '

(3) COMBICEYMBESZDE, (A OINABEESOHMBOESNEL < HML A,
EFEMRXTERICEDLS ICHERLED, BHASHTHBEE L, ,

2. MBRSNICAS LZICERTIREROBSIONIEAOBHELIDREIT. TOHWELZTH
Fh10F LA TRERE,

»

3. MBRERICEITHAPC/COREIE. APC/CHERT S
FUONOHEESD T, 200 LA THBAE L, (APC
/C: Anaphase Promoting Complex or Cyclosome)

{b)

——
Y
—

DNA content

A 4

[Question 1]
Answer the following questions on the cell cycle. Time

Q1. The graph shows a schematic change in DNA content in the nucleus of a
proliferating cell over time. (b) shows approximately twice the amount of

DNA as (a).

(1) What state is a cell with DNA content in (b) considered to be in? Explain
within 30 words using the appropriate terms from the followineg.
[transcription, replication, G1 phase, G2 phase, M phase, S phasel

{2) Which phase corresponds to the § phase of the cell cycle? Select one from
phases (I} to (IV) in the graph and explain why.

(3) When these cells were exposed to chemical X, the proportion of cells with
DNA content-in (a) increased significantly. How did the chemical X affect

these cells? Explain why.

Q2. Answer the names of two typical proteins that act when cells enter the M
phase and describe their functions within 50 words, respectively.

Q3. Explain within 100 words the role of APC/C {(Anaphase Promoting Complex or
Cyclosome) in the cell cycle, including the substrate protein({s) of APC/C.
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[Notes] Use one answer sheet for each aquestion (the back side can also be used).
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[Question 2] Answer the following questions related to cell survival and death.

Q1. Explain the terms in (1) to (3) related to programmed cell death in 50 to 100
words, using all the words in [ ]. (The same word may be used more than once.)

(1) caspases [procaspase, proteolytic cleavage, nuclear envelope, nuclear lamin,
proteolytic cascade]

{2) Bcl2 [cytochrome ¢, mitochondria, apoptosomel
(3) Fas [Fas ligand, DISC (death-inducing signaling complex), killer lymphocytes]
02. Animal cells sense and respond to a variety of extracellular signals. Describe
briefly the cellular responses excited by the following extracellular signaling
molecules in (1) to (3}, using the appropriate words in [ 1.
(The same word may be used more than once.)
[receptor, cell cycle, cell size, cel!l death, intracellular signaling]
(1} survival factors

(2) mitogens
(3) growth factors
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[Notes] Use one answer sheet for each question (the back side can also be used).
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[Question 3] Read the following description of vesicular transport and answer
the questions.

“After a transport vesicle buds from a membrane, it is actively transported to
its destination by motor proteins that move along cytoskeletal fibers. When the
transport vesicle has reached its target, it must recognize and dock with jts
specific membrane. Once docked, the vesicle can fuse with the target membrane

and release its cargo proteins.”
{Adapted with some modifications from Essential_ Cell Biology, 5th edition.)

Q1. Explain the following processes (1) to (3) in the vesicular transport within
100 words each, by selecting the appropriate terms from [ 1.

(1) Tethering of the transport vesicle by the target membrane.
(2) Docking of the transport vesicle with the target membrane.
(3) Fusion of the transport vesicle with the target membrane.

[tethering protein, t-SNARE, v-SNARE, Rab protein, lipid bilayer, complementary]
(The same word may be used more than once.}
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[Notes] Use one answer sheet for each question (the back side can also be used).
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[Question purpose: Cell biology]
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This test asks about basic knowledge of cell biology of eukaryotic organisms, such as the basic

structure, functions, and regulatory mechanisms of cells.
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