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[Biological chemistry]
Answer problems (1) throﬁgh @

) Méasuring enzyme kinetics involves determining the rate of substrate consumption or product formation.
A method to measure the concentration of substrates or products as a function of time is known as an
assay. Assays can be based on a variety of experimental techniques including UV/Vis absorbance
spectroscopy, fluorescence spectroscopy, chromatography, radioactivity detection, and others. Assay
types can be classified as the following three types: (1) “continuous assays”, (@ “discontinuous assays”,
and @ “coupled assays” (See below for the definitions of these assays). '
Using each assay type (1) through (3) only once, explain how a “continuous assay”, a “discontinuous
assay”, or a “‘coupled assay” could be used to determine the rate of substrate consumption or product
formation in the enzymatic reactions (a) through (c).

Definitions

(1) “Continuous assays” are assays in which the concentration of a substrate or a product is analyzed
continuously. ' k

(2) “Discontinuous assays” are assays in which aliquots of the solution are taken out at regular intervals
and then analyzed to determine the concentration of a substrate or a product.

® “Coupled assays” are assays in which a product is enzymatically converted into a different
compound for the purpose of detection.

(a) Lactate dehydrogenase

(lactate + NAD® === pyruvate + NADH)
{b) Pyruvate kinase
(phosphoenolpyruvate + ADP < ATP + pyruvate)

(c) Fructose 1,6-bisphosphatase
- (fructose 1,6-bisphosphate + H,0 =—

fructose 6-phosphate + PO,*")

(2) Provide the most abundant overall charge state of each of the peptides (d) through (f) at the indicated
' pH value. ' '

(d) Trp-Ile-Cys-His-Ala (pH 2)
(e) Asn-Tyr-Arg-Thr-Met (pH 11)
(f) S-P-D-E-G (pH 7)

(3) Glycosidase enzymes can be classified as either “inverting” or “retaining”, depending on whether thie
~anomeric stereochemistry is inverted or retained during the hydrolytic reaction. Both “inverting” and
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“retaining” glycosidases have two carboxylic acid s‘id’e‘chains in their active sites. Shown in Figure 1 is
the mechanism of an inverting glycosidase, represented using curved arrow formalism. Follov&'fing the
representation shown in Figure 2, draw the complete mechanism of the two-step reaction of a
“retaining” glycosidase, including the structure of the intefmediate, using curved arrow formalism. You

‘need to draw two figures corresponding to (g) and (h) in Figure 2. -
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Figure 1. One-step reactlon mechanism of an “mvertmg” glycosxdase The box with one open side represents

the enzyme active site.
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Figure 2. Two-step reaction mechanism of a “retaining” glycosidase which goes through an intermediate
complex indicated by "?".

(4) Answer questions (i) through (1) in regard to the undetlined parts @ through @ in the following text.

Each answer should be approximately 20 to 40 words.

Antibodies, also known as immunoglobulins, are proteins that are ﬁroduced by B cells and @recognize .
foreign antigens in the body. Antibodies can be used as ®diagnostic tools and as ©therapeutics for
diseases such as cancer. Samples of antibodies can be either @polyclonal or monoclonal.

(i) Regarding the underlined part @), explain how antibodies are able to recogmze an antigen. Your
answer should include the words, “variable domain®.

(3) Regarding the underlined part ®, explain the role of antibodies in a SARS-CoV-2 antigen test kit.

(k) Regarding the underlined part {©, explain the mechanism of an antibody that could be used as a

cancer therapeutic. Your answer should include the words, “growth hormone”.

() Regarding the underlined part @, explain the key difference between how polyclonal and
monoclonal antibodies are generated.
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