CARVASAZIPN=~

1108 ErE LI HEAEZH A

: 269

L Y EERE Y T YR ST
et

: 0203

F B

P AREE AR AR



@t 26 BINLRRDIAEE 110 BB4E R IR A HEE

2P EMEEES TEMBIRT

EERE  EWLEE SEUEM 1 0203 B ¢ 1
B1H E4EF ’

X AAREE D ARBMRTERAT SR - AREREEOES > RARBKEASF  FFHD -

— iR (4E HA2Y)

1.  Which of the followings about the sarcomere are true?

1. a:H zone, containing only thick filaments; e: A band, equals fo the length of one thick filament.
2. d: a sarcomere unit responsible for muscle contraction.

3, f: Z disks bundling thin filaments in two consecutive sarcomere units.

4, g: M disks bundling both think and thin filaments.

5. b, c,d, and e: the lengths are all altered upon muscle contraction.

A 1,2
B. 2,3

Cc. 1,2,3
D. 3,4,5
E. 2,4,5

2. Which of the followings about hemoglobin (Hb) are not true?

1. Hb behaves like a dimer of o dimers. There is a 15° rotation of 0B with respect to a2f2 upon
switching from the T to R state.

2. Anew intersubunit 2 H146-mediated charge-charge interaction formed under lower pH leads to
more noncovalent intrasubunit interactions that stabilize T state of Hb.

3. When Oz binds, it pulls the Fe** jon into the plane of the heme, causing steric strain between the
flattened heme and the proximal His (F8) and Val FG5. Val FGS is at the corner between F and G
helices. This strain is relieved by a change in the orientations of both His F8 and Val FGS,

4. In the case of hemoglobin, O, is a positive homotropic allosteric effector but CO; and 2,3-BPG are
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negative heterotropic allosteric effectors, leading to the Bohr effect.
Higher affinity of fetal Hb with S143H for O2 and acute mountain sickness are due to the alterations
of 2,3-BPG-binding in the T state of Hb.

2,4,5
1,2,3
2,3,4
1L,4,5
1,3,4,5

3. Which of the followings about thin filament-associated proteins are true?

One actin filament can be wound around by two right-handed strands of tropomyosins in which 1
tropomyosin binds to 7 consecutive actin subunits and tropomyosins bind to each other head to tail
within each strand of fropomyosins.

A tropomyosin molecule contains two right-handed o helices to form a right-handed coiled coil
structure.

In the absence of Ca*" ions, all of myosin head binding sites in the thin filaments are blocked by
troponins, which contain three different subunits.

Tropomyosins are removed from myosin head binding sites in the thin filaments directly by the
troponin Tnl subunit upon 4 Ca** ions binding to TnC.

The muscles in a dead animal are extremely tight and stiffened due to the release of Ca** ions from
the sarcoplasmic reticuli into cytosols without the production of ATPs, making thick filaments
tightly stuck up on thin filaments.

3,4
2,5
2,4
1,3
1,5

4. Which of the followings about antibody are true?

The high binding specificity of antibodies make them ideal for delivering drugs to specific locations
in the body of a cancer patient. A linker connecting an antibody and a drug is very stable and
resistant to an enzymatic cleavage in the circulation until the antibody-drug complexes are
endocytosed in the acidic endosomes/lysosomes by tumor cells.

Both IgM and IgA contain monomers, dimers, trimers, tetramers, and pentamers of Y-shaped
molecules arranged around a central J subunit,




w260 BT RRIARER 110 BERE A SHEE

% PR EUMEEESTEMBMERT

EFHFE  E£Y{e2 SESLEE 1 0203 0 BiFe: 1
#E3IH #£4H '

5.

10.

11.

3. Antibody-antigen interactions are mediated by shape and charge complementarity. The antigen
binding site is hypervariable and comprises the complementarity-determining regions of the
antibody amino acid sequence located at the ends of the antibody.

4. Tnitial exposure to an antigen stimulates the B lymphocytes to proliferate and form memory cells, .

which mount a larger response upon subsequent exposure to the antigen, and plasma cells, which
secrete a soluble form of the antigen-specific antibody.

The immunoglobulin fold is a p-sandwich made of two B antiparallel sheets stacked face to face.
This motif occurs 4 times in a Fe-free fragment after an antibody molecule is digested by pepsin.

(¥,

1,5
2,3
2,4
1,4
3,5
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Please describe the biological functions/significances of the pentose phosphate pathway. (10%)

Please describe the major conirol points of the glycolysis pathway, and how these enzymes are
regulated. (10%)

Please describe the major control points of the citric acid cycle, and how these enzymes are regulated.
(10%)

Please describe the chemiosmotic theory, proposed by Peter Mitchell, in ATP synthesis. (10%)

Pernicious anemia is a deficiency in red blood cells caused by lack of vitamin B12 in the blood. What
are the causes and consequences of vitamin B12 deficiency in humans? (10%)

In addition to dietary restriction (DR) without malnutrition, methionine is found to be able to mimic the
effects of DR to extend lifespan in various model organisms. Please explain from one-carbon
metabolism, epigenetics, and protein translation points of view to discuss why methionine restriction
can slow aging to increase longevity. (10%)

5-Fluorouracil (5-FU) is a chemotherapeutic prodrug commonly used for the treatment of solid cancers.
Please explain: (1) the meaning of “prodrug” (1%) and (2) the mechanism of action of 5-FU (4%).
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12.  Adenosine deaminase (ADA) deficiency leads to severe immunodeficiency disease in which T cells an
B cells do not develop properly. Please explain the function of ADA (2%) and the potential disease
mechanism of ADA-mediated severe immunodeficiency disease (3%) from nucleotide metabolism
point of view.

13.  Phenylketonuria (commonly known as PKU) is an inherited disorder that increases the levels of an
amino acid, phenylalanine, in the blood. Please describe the disease mechanism of PKU from
phenylalanine metabolism point of view. (5%)

14.  In three tubes each containing 25 mmole of enzyme A dissolved in 100 ml of an appropriate buffer (pH
7.4), 4 mM, 10 mM, or 30 mM of the specific substrate (molecular weight =100 dalton) could be
converted into 0.1 mmole, 20 mg, or 2 mM, respectively, of products per second. For this catalytic
reaction: What are the Vmax (mmole/sec) (3%); Km (mM) (3%); and the K3 (sec™) (3%)?

15.  Please write down the key words best defined by each description of the followings:

Note: Don’t exceed three words in each description!

A. The randomness or disorder of the components of a chemical system (2%)

B. Atype of macromolecules combining with lipids to form several classes of lipoprotein particles,
spherical complexes with hydrophobic lipids in the core and hydrophilic amino acid side chains at
the surface. (2%) .

The type of processing reactions altering some newly made proteins, both prokaryotic and
eukaryotic, to aftain their final biologically active conformations. (2%)

D. The effect of pH and CO; concentration on the binding and release of oxygen by hemoglobin. (2%)
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