0%

@) 1. The reaction below shows a general method used by proteases to catalyze th
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e cleavage of 2

peptide bond. In this figure, 1 and 2 are generic proton donors and acceptors that are part o;
the enzyme active site. The rest of the polypeptide chain, which surrounds tSe sibsirate I S
active site and sequesters it from bulk solvent, is not shown for clarity.
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a. Draw a reaction coordinate diagram (energy vs reaction progress) that shows the

(5) enzyme-catalyzed reaction (as shown above) and uncatalyzed reaction. Label the

relative energy of the reactants, transition state and products (both bound and unbound
to the enzyme) for each diagram.




1 - ;/bﬂ”_
CH/BI 308 Biochemistry Exam I Fall 2020 Name

or speed up)
b. Using the diagram you drew above, explain how enzymes catalyze (

reactions.
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i in the figure
¢ Whatis (are) the mechanism(s) of catalysis utilized by the enzyme depicted in i
above?
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I b g-‘ ) d. Propose specific amino acids that could best serve the functions of 1 and 2 in the
(@ enzyme.
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2. Lactate dehydrogenase (LDH) catalyzes the reduction of o 0 . 0 o
: N NADH + H N/
Pyruvate with NADH to form lactate. The overall reaction (right), a CI yac (I
schematic of the enzyme’s active site (below, left), and the ?=° = Ho*cf”
. s ” lactate
structure of the strongly polarized transition state of the reaction CHs  Jehvdrogenase CH;
(below, right) are shown. Pyruvate L-Lactate
Lactate dehydrogenase
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Muireanne created a mutant form of LDH in which Arg109 is replaced with GIn. This mutant shows only
25% of the pyruvate binding and 0.07% of the activity of wild-type enzyme.

a. Why canrpyruvate binding still occur at a significant level despite the mutation?
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b. In the GIn mutant, what is the biochemical explanation for why the activity is so low despite

pyruvate still being able to bind at a significant level?
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c. Angelina created a mutant form of LDH in which 1le250 is replaced with GIn. This mutant shows
significantly reduced binding of NADH. Provide a plausible biochemical explanation for this

result. e \M \\A\M\/\ML Q«k\‘,s % \M(ﬁ%
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Acetyichaknceres e K (M) ket (371 kea/Ku M7
Cutheng -nbvu: c'\\:)tt)khdm( 95 x 10-* 1.4 x 104 15 % 16°
H(‘:o 12 x 1072 1.0 x 10 83 x 10’
e ——— HyOs 26 x 102 40 % 1F 15 X ::;‘
S Nk 25 %17 10 X 107 40 % 10F ¢
Tan 5 tylglyeme ethyl ester 4% 10" 5.0 % 102 T2 %10 F‘—“‘
N- ,\hm“w" S st 88 x 10-* 12 %10~ 19
Fumars L Ityrosine cthyl ester 6.6 X 104 19 X 10° 29 % 10°
\d“:l:::‘“ S0x10°° 80 x 107 16 X 107
- Urcs 25 x 10 90 x 1P 36 % 107
25 x 1072 1.0 % 10* 40 X 107

a.From the :
(5‘) AR table above, which enzyme/substrate pair could be classified as the “most
1cent?” Include one sentence that justifies your answer,
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b.Wi
( ) ith the substrate, urea, urease has a k.,: of 1.0 x 10* s'. Write a one sentence definition of
S what that actually means.
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d 6 4. What are the two reactions in glycolysis in which aldose to ketose isomerization Is catalyzed by an
enzyme?
) P = FepP by ezl GAP= DHAP by TRZ (of Tim)
A= +2.2 NG’ = +7p “7

a. For both reactions the AG” is positive. Briefly explain how the reactions are able to
proceed without the input of additional energy.
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(d S. Dr. Burke is trying to develop a drug that targets and inhibits the enzyme, HIV protease. One gt his
undergraduates synthesized two new compounds that seem promising. The kinetic data below
were obtained for HIV Protease in the absence of inhibitor (trial A), and in the presence of the two
new inhibitors (B and C) at inhibitor concentrations of SmM.

12— - The data for each trial is fitted as
: (O S g o A follows:
b i o o A: y=0.4843x + 0.1951
Nas  j08 —— ey T, B: y=1.0062x + 0.1861
5 ,..":" ..... Pt L 2 e Ol - ym0,8582x % 0.3369
':’..0--""
e T e s S PP o) Linear (8)
0 R s e i e T Lmear (C)
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(S) a. Properly label the axis of the graph above.
Se SMIO e
(‘.9 b. Determine Vi« and Ky for the enzyme for each trial. (Show your calculations for full

- credit)
T Nmox mn
A S .02 ~MIs 2.4 mM\
3 5.2473 58071
2.9ug 2.s477

e

: E’oeﬁeminethe type of inhibition for trial B and C, and provide a reason why you chose
- what you did.
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6. The hydrolysis of ATP js thermodynamically favorable, with a release of ~32kj/mol of energy.
ATP* + H,0 > ADP* + HPO,* + H'  AG=-32kJ/mol

( 3. Give three reasons to explain why this reaction is exergonic.
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) lysis of
If this reaction is thermodynamically favorable, explain why the spontaneous hydroly
ATP rarely occurs in the cell,
)
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¥ ot : Fass
@ c. Specifically explain how the kinases lower the energy of activation for this reaction?
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C-glucose) when given to metabolically active liver cells in a cell culture.
Qa. ' the cells where undergoing cellular division, predict where Sara may find the isotopic
labeled carbon and explain why. (Consider all possibilities).

|
8. Sara Beth wanted to see what would happen to glucose that is isotopically labeled at carbon 2 (5- 1
l
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(B b. If the cells where in a resting state, predict where Sara may find the isotopic labeled
carbon and explain why. (Consider all possibilities).
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Qa) 5 lfyﬂu incubate "‘C—C@z with liver extracts capable of performmg giuconeogenesns where does the
e méﬁmm end up? Dcpfain '
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6/ —2 2n example of an isozyme studied in glycolysis and explain, relative to your example, how the
presence of isoforms in different tissues allows a upigue avenue of metabolic control. Sketch the
———
ﬁmgml‘ves for each isozyme to help illustrate your answer.
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05) 11 inorganic fluoride inhibits enolase.
a. In an anaerobic system that is metabelizing glucose as a substrate, which of the
/ S) metabolites in glycolysis would you expect to increase in concentration immediateiy
following the addition of fluoride? Expiain.

APG, BP6, 438P6, DHAT GAP $ Fits8P
bt ot skps brtwent enoiee § aldolase ora —

b.  Which of the metabalites in glycolysis would you see increase in concentration 10 minutes
(S-) after addition of fluoride? Expiain.
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¢. Hours after the addition of fluoride what would you expect to occur with the levels of
( 5-3 ghucose in the cell? Explain,
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