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. (10%) Draw the atomic structure of the tripeptide Gln-Arg-Trp as it would
appear in solution at pH 7, and label the Coa atoms.

. (12%) Describe what are the primary, secondary, tertiary and quaternary
structures of a protein?

. (5%) Tris, Tris(hydroxymethyl)aminomethane, is a commonly used buffering
| solution. It's molecular weight is 7271.736 g/mol. Please describe how to
make 1 L of 0.5 M Tris buffer at pH 8 in detail.

. (9%) List and describe briefly three different non-covalent interactions
thought to be involved in stabilizing protein folding.

. (15%) Following the question 4, when the second law of thermodynamics of
the protein "system" suggests the:biological molecule should be unfolded,
why proteins are still folded in solution. List at least two arguments as to why
proteins are folded in nature.

. (10%) What is the relationship between the absorbance spectrum of a
compound and its electronic structure?

. (15%) A redox reaction is expressed by the two half-reactions (the
corresponding electrochemical potential is provided):

Cu?*+2Zn > Cu + Zn%*

Cuz*+2e > Cu E =+0.34V
Zn = Zn?t + 2¢e" E=+0.76V

For the full reaction, please calculate the combined standard
electrochemical potential (E) and the free energy (AG) derived from the
electrochemical potential. If we have Cu?* concentration 10 times higher
than Zn?* éoncentration, please explain how to calculate the corresponding
free energy (AG) of the full reaction.
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8. (12%) Please write down Michaelis-Menten equation and explain the
physncal meaning for the involved parameters, Vmax, [S], Kwm. To have a data
analysis by linear regression, we will convert Michaelis-Menten equation to
a Lineweaver-Buck plot. Please explain how to use Lineweaver-Buck plot to
obtain Km and Vmax. »

9. (12%) A kinetic analysis of a reaction obtained from the Michaelis-Menten
mechanism is shown in the following figure. The enzyme concentration used
in the analysis is 1 nM. Please estimate the values of Vmax, Km and keat.
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