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Please include brief explanation for your answers if You are not sure about your choice. (4o
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1. Which statement is false about most metabolic pathways:
A.  Most pathways are reversible under physiological conditions
B. Pathways serve to increase the efficiency of energy transfers
C. The rates of pathway reacti
D. The enzymes that ca&%}fz’el_
2. During kinase reactionsﬁ:ﬁ%ﬁﬂﬁ s
A. be catalytic metéﬁ‘%t t e;}&:?ﬁﬁgs.
B. interact with th@h’j‘h} xyl grotps various sugar molecules
0sp te»gzl’é':,'\l.lps.

o respond to changing conditions.

D. provide a bridging at @Eiuct, stabilizing the transition state.
3. Which of the followi ﬁ‘by the pyruvate dehydrogenase
complex? ;
A. FMN

B. NAD
C. lipoic acid
D. thiamine pyrophosphate
B.  CoA
4. Which of the following enzymes carries out an anaplerotic (replenishing) reaction that
produces citric-acid cycle intermediates?
A. pyruvate dehydrogenase kinase
B. malate synthase
C. acetate thiokinase
D. dihydrolipoamide dehydrogenase
5. Which enzyme in the citric-acid cycle catalyzes a substrate-level phosphorylation?
A. citrate synthase
B. isocitrate dehydrogenase
C. succinyl-CoA synthetase
D. fumarase

E. aconitase
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6. What is the redox reaction that is ultimately the source of electrons for the production of
NADH by the pyruvate dehydrogenase complex?
A. the loss of CO; from pyruvate
B. the oxidation of HETPP (hydroxyethylthiamine pyrophosphate) to acetyl-TPP
C. the transfer of an acetyl group from TPP to dihydrolipoamide
D. the production of acetyl-CoA from acetyl-dihydrolipoamide and CoA
7. Glycolytic intermediates such as pyruvate and 3-phosphoglycerate can be converted into
amino acids and other metabolites. This means that, like the citric-acid cycle, glycolysis is
A. anabolic
B. catabolic
C. amphibolic
D. anaplerotic
8. Glucagon activates all ogv

r'#'gl[@@ng %ﬁ%
or R

Y

A. glycogen synthﬁ;
B. glycogen pho?@, ' oF
C. phosphoryla ;_,,kina e.
D. protein kinase/A®
9. The tS-;;)lmsphogluc%\a;aer
mechanistically similag t@i J
A. glyceraldehyde- %o@)a 2
B. isocitrate dchydrogéﬁ%fﬁt i

C. ghiott-piomphaisdeiy e

glucose-6-phosp ydrogenase.
D. PEP carboxykinase.

10. What is the strongest reducing agent in photosynthetic electron-transfer reactions?

A. P700

B. P700*

C. P680O*

D. P680

E. plastoquinone

F. plastocyanin
11. Protein folding is entropically driven because:
A. the entropy of the folded protein is less than that of the unfolded protein.
B. the entropy of the folded protein is greater than that of the unfolded protein.
C. the entropy of water molecules released from a folded protein is greater than the
entropy of water molecules interacting with an unfolded protein.
D. the entropy of water molecules released from a folded protein is smaller than the

entropy of water molecules interacting with an unfolded protein.
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12. Which of the following proteins in the photosynthetic electron-transport chain is not a
transmembrane protein?
A. LHC (light harvesting complex)
B. ferrodoxin
C. ATP synthase
D. PSI (photosystem I)
B BSH
13. The reactions catalyzed by Rubisco can be summarized schematically as
A Cs->2C+CO,
B. CO;+Cs->2C;4
€ 3C>C 2 C
D. Cs+3C3->3Cs

A. mevalonate kinas
B. phophomevalongi;%
C. prenyl transfcra'é% [
D. HMG-CoA rediictdse
E. isopentyl pyrop%sép‘ha isQ1y
F. pyrophosphome\}ig_p@ts ¢ 1y
15. Which of the following c_?)ai;;péiﬁd T 1@sized from isoprene precursors?
A. Cholesterol - ;
B. vitamin D
C. testosterone
D. gibberellin
E. ubiquinone
F. bilirubin
16. Nitric oxide is synthesized from which amino acid?
A.  Arginine
B. Lysine
C. Histidine
D. Tryptophan
17. Which of the following bases canneot be directly salvaged?
A. Guanine !
B. Hypoxanthine
C. Xanthine
D. Adenine
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18. The first nucleotide product in the de novo biosynthetic pathways of purines is

A. AMP
B. GMP
C. IMP
D. XMP
19. Which is a reasonable distance between coenzymes in electron transfer proteins?
A. 1 Angstrom

B. 10 Angstroms
C. 100 nanometers
D. 1 micrometer
20. Microbes that can adjust their metabolism to the presence or absence of oxygen are called
Lmtuﬁ‘if.@%%
R

A. flexible anaerobes

obligate anaerobes ,,,'.3'55"’

B
C. ambioxate anaer
D

facultative anaeﬁhbq.

= F&AR v
21. The metabolism mediate @'&e ithi oﬁﬁniﬁm is subject to diverse ways of
regulation. Please discuss éﬁjo 5 xe_nﬁ;}gi,qs or mechanisms for metabolisms you

have learned before. (10%) q"@

22. Please write all the major enzymes- c?@?’?ed reactions that include “pyruvate” as substrate or
products (at least five reactions in primary metabolisms). Please draw the chemical structures
of pyruvate, and the major metabolites involved. Also, please state the physiological
functions for the reactions. (10%)

23. Phosphorylation is an important way for enzyme regulation and for substrate modifications.
Please discuss the structural effects for proteins or metabolites, which are subject to
phosphorylation. Name at least two examples for each. (5%)

24. Please describe the characteristic of the reactions catalyzed by transketolase. Which
coenzyme is required? Please list at least two metabolism pathways that include transketolase.
(5%)

25. Please describe the definitions and characters of Cytochrome P450. (5%)

26. Please describe all the enzyme-catalyzed reactions that involved in the flow of “atmospheric
nitrogen (N,)” to glutamine in animals. (5%)

27. Glyoxylate cycle is active in oily seed plants. Please describe its physiological function and
the reactions involved. (5%)
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28. The following chemicals, generally called “polyketides”, are synthesized by polyketide
synthases, a group of enzymes that are related to fatty acid synthase in evolution (similar
primary structure). The biosynthesis of fatty acid can be described as repeated cycles of
condensation, reduction, dehydration and second reduction. Please propose possible

ways that polyketide synthase evolved from fatty acid synthase to possess new functions.
(5%)

oxytetracycline X=H
chlortetracycline X=ClI

lovastatin

o)

the ﬁols/methods that may be used in

29. Please define the m%;ipg fe :
this approach. (5%) 2 '

30. The following picture is/ob
This picture proposedlﬁfﬁ";g% :
title for it is “Schematic ﬁ@;ﬂ '?I@cage a%n&%ﬁ;ﬁ%le for BRI in BL Signaling”. Please
add a few lines as the legend %@&W&ming about the picture FEREMHER—F/)
H B 550 5A). BRI is the membrane receptor for BL. RLK stands for receptor-like kinase.
“P” stands for phosphorylation. (don’t worry if you don’t understand the abbreviations) (5%)

e ournal (Bishop and Koncz, 2002).
s b\réﬁ‘s&%’ésteroid (BL) signal transduction. The

e
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