CHEM106 Section 002 Problem Set #4

Name:  ______________________

Due on November 27, 2018
Answer all of the following questions.  You may use any resource at your disposal, but your submitted work must be your own, in your own words and with all necessary calculations or steps shown.  Failure to adhere to these rules will result in point deductions.  All problems are worth 10 points.

1) Complete the Phosphoglucoisomerase reaction mechanism from the starting point below.  What name is given to the unique arrangement of atoms around and including carbons 1 and 2 of the substrate?
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Halfreaction

702 + 2H" 4+ 267 — H,0

Fe** + = — Fe?t

NO3 + 2H" + 267 ——> N0z + H,0

Cytochrome f (Fe**) + e~ — cytochrome f (Fe?*)
Fe(CN)s~ (ferricyanide) + e~ —— Fe(CN)s™
Cytochrome a; (Fe**) + e~ — cytochrome a3 (Fe?*)
0, + 2H" + 267 — H,0,

Cytochrome a (Fe**) + e~ — cytochrome a (Fe?*)
Cytochrome ¢ (Fe*™) + e~ — cytochrome ¢ (Fe?*)
Cytochrome ¢; (Fe**) + e~ — cytochrome ¢ (Fe?™)|
Cytochrome b (Fe**) + e~ —> cytochrome b (Fe?™)
Ubiquinone + 2H™ + 2e~ —— ubiquinol + H,
Fumarate?~ + 2H* + 2~ — succinate?~

2H* + 2e” — H, (at standard conditions, pH 0)
Crotonyl-CoA + 2H* + 2e” — butyryl-CoA
Oxaloacetate?~ + 2H* + 2~ — malate®~
Pyruvate™ + 2H™ + 2e~ — lactate™

Acetaldehyde + 2H* + 2e~ — ethanol

FAD + 2H" + 2e” — FADH,

Glutathione + 2H + 2e~ — 2 reduced glutathione
S+ 2H" + 267 —> H,S

Lipoic acid + 2H* + 2e~ — dihydrolipoic acid
NAD* + H* + 2~ — NADH

NADP* + H* + 2e~ — NADPH

Acetoacetate + 2H" + 2e~ —— B-hydroxybutyrate
a-Ketoglutarate + CO, + 2H* + 2e~ — isocitrate
2H* + 26" — Hy (atpH 7)

Ferredoxin (Fe**) + e~ —> fermredoxin (Fe?*)

E° (1)
0816
0771
0.421
0.365
0.36
035
0.295
0.29
0.254
0.2
0,077
0.045
0.031
0.000

-0015

-0.166

-0.185

-0197

-0219*

-023

-0243

-029

-0320

-0324

-0346

-038

-0414

-0432




2) Is reduced glutathione oxidized by Cytochrome f (Fe3+)?  Why or why not?  (Give the complete balanced equation, the oxidation and reduction half reactions and use the attached chart to calculate E and G for the reaction.)

3) Draw the complete lysozyme reaction mechanism using the tips given to you in Lecture 15.  Use as many steps as you need to fully illustrate the mechanism without ambiguity.

4) Draw the mechanism for the formation of the cyclic hemiacetal of -D-galactose starting with the Fischer projection of the sugar.

5) What are the three control points in the glycolytic pathway?  Explain, in your own words, why each one is important in regulating the pathway.
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