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1.

Please describe the principles of MALDI-TOF MS and tandem MS/MS? and their
differential applications in analyzing biological samples?

The primary step in adherent-cell-subculture is to detach cells from the substratum
as the cells reach high confluence and both EDTA and trypsin are frequently applied
for this purpose. Trypsinized cells are subsequently subdivided and reseeded intb
fresh cultures. Do you think will the trypsinization damage cell membrane proteins
or disturb cell signaling? Please design an experiment to examine the trypsin-
induced cell / membrane protein damages?

What are differences between Diabetes mellitus type 1 and Diabetes mellitus type 2?
What is peptide finger printing in mass spectrometry analysis? How can it be used
for protein identification in proteomics? |

Describe the N-containing molecules and pathways in nitrogen cycle?

How glycerol phosphate shuttle and malate aspartate shuttle works in cellular
energy transfer? What are roles of these two shuttles in cells?

Which pathway is responsible for the biosynthesis of Aromatic Amino Acids (Phe,
Tyr, Trp)? Which intermediate molecule is a branch point and responsible for the
biosynthesis of aromatic amino acid? Apart from aromatic amino acid, what kind
of bioactive / nutrition molecules can be synthesized through this pathway (please
list 3 derivates)?

What are the biological significances of pentose phosphate pathway? Please

describe how the Cori cycle works?
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9. Please calculate the absolute ratio of drug available for a protein in a cell biology
experiment according to the following parameters? (ie. Calculate how many drug
molecules surround a cellular protein molecule?). (parameters: drug can completely
penetrate plasma membrane; suppose the cultured cells has ball-like morphology
with a diameter of 10 um; the volume of a ball is (4/3)ry® ; the concentration of
treated drug is 1 mM; the average protein molecular weight in the cell is 53 kDa;
the density of cytoplasm is 1 g/cm?; Avogadro constant is 6 x 10%)

10. Please draw the molecular structures of L-lysine, Isoleucine, tyrosine and cysteine?



