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1. The functional domain of X protein is shown as: ---~ANDGHSVCARGH-—, please answer the following

questions: (total 15 %) Alavine Ala A
. . . . Augini Ang R

a. Which amino acid could be phosphorylated to regulate the protein ("1 o i
ivity? Aspartic acid Asp D
. {3 %} Cysteine Crx ¢

b. X protein can be glycosylated on which amino acid? (3 %) Glutamic neid g:. I
- . o A Glutamine il Q)

¢. In order to mimic the activation or kinase-dead protein, what kind of  giweine Gl G
. . s Hisiidi His I
amino acids could be as the phospho- and dephospho-mimetic I;;;":’._':r S i
substitutions? (3 %) Leacine Lea ,
Lysine Lys In

d. What kind of amino acid confer the sulfhydryl group to the folding of  Metionine et Al
. . Phenylalinine Pl F
polypeptide chains? (3 %) Proline Pro P

v . vt 5

e. If X protein is secreted and released into serum, what's tools can be ?I::::niuo .;S;I'T 2
used to detect it? (3 %) Trvptophan Tip w
Trrosine Tyr Y

Valine Val Ay

2. The promoter region of the Y gene has the sequence shown as follows: -—-ATTCGCCGCGTTGGTAAA-—-,

please answer the following questions: (total 20 %)
G0

a. If Y gene is turned off in normal condition, please explain i Yo 1620
the possible mechanism involved in the regulation of gene [roemxo | eoneun | “'“’""‘“’/U
silencing; and what kind of tools (assays) could be used to ///
evaluate the percenta tency) of gene si ing? and L e

P E8 [patency)of gene:silencingy @ (+).E> g85838) §353gasel

what is the principle of the assay? (12 %)

b. If you want to construct Y gene into the expression vector
such as pcDNA3.1, what antibiotic could be used to select
the clone? (2 %)

c. How to verify the selected clone with the correct
orientation of inserted gene? (2 %)

d. If the gene is cloned with Hind Ill and EcoR V sites, how to
label and analyze the inserted gene that has the correct PRSET-C vecter alene: 5.4 kb

&-FlineG insert: 2.5 kb
size? (4 %)

3. The phospholipids are the major class of membrane lipids, please answer the following questions: (total
23 %)
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a. What parts (A and B) are the hydrophobic and hydrophilic properties? snospnolpd (shosphatidyicnoine)
(3%) B L5
b. In addition to temperature, what substance can determine membrane o, .:QfIE*’ c:o i f:f*
fluidity? (3 %) sfrce G
¢. Please describe the principle of micelle formation. (3 %) S :3‘?‘»4. E:M
Please describe the differences between palmitate and oleate. (4 %) C;"ém .;.;E: cj;:
e. Why the Ilow-density lipoprotein (LDL) is associated with %m E;H"',;:H, EE’*
atherosclerosis? (5 %) zg %g:
éh,

a.
b.

® o0 o

Please define the functions of membrane receptors and nuclear
receptors in cells. (5 %)

What organelle can produce ATP in cells? (3 %)

How much ATP can be produced during aerobic and
anaerobic respiration? (3 %)

What is substrate A for the processing of oxidative
phosphorylation shown in the figure? (3 %)

Please describe the process (steps) in the production of
reactive oxygen species (ROS) and ATP during oxidative
phosphorylation. (6 %)

What is the source (metabolic substrate) for the formation
of Acetyl-CoA (3 %)

What is the major electron donor in reductive
biosynthesis? (3 %) '
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4. The proliferation and survival of cells are relied on supporting the production of energy through aerobic
and anaerobic metabolism. Please answer the following questions: (total 27 %)

Cleric
acid

ME!CFIX/ ycle
% r\—u-m

What substrates are essential for the synthesis of citrate in the citric acid cycle? (3 %)

What is the major product of anaerobic metabolism, which confers the lower pH value in the

extracellular environment? (3 %)

5. Please descript the following terms: (15 %)

Endocytosis
CRISPR-Cas9
Exosome
Metabolomics

Ferroptosis

lalry ocid (stearic scid)

o




