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1.General chemistry (totaf 15%)

{1)All the hiological processes follow the nyles of thermodynamics. You
frequantly encounter the symbols of G, H, and 5. These are
thermodynamic terms. What are G, H, and S {spell the names in English)?
(3%] -

{2)What is the velationship between G, H, and §7 Write the equation, {2%)

(3)What is the criteria for a spontanecus reaction? White the equation, (2%)

{(4\WWhat is the relation between G and equilibrium constant K? Write the
equation. (2%}

(8}What is Michaelis-Merden constant? Write the equation and explain. {4%})

{€)Oxygen molecule O reacts with hydrogen maolacule H; to form water.
Which one is reduced? { O, or Hg?} (2%) '

2.Enzymes and proteins (totai 15%)

{1}The concentration-velocity data shown below were obtained for an enzyme
catalyzing a reaction for substrate $ to product P. Determine Ky and V..

(10%)  (T—EHi4 A

_[S8] Raie of product formatlon
M) (nmoles I x liter ! x mip-D)
25x 106 24
313x 106 3
4.0x 10-¢ 34
5x 10k 40
1x 148 60
4 x 108 96
1 x 10 169
2% 103 119

1x 102 120
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{2)Somse proteins contain firmly bound metal ions that are essential for their
function. Examples of metal-binding proteins are shown in the following,
with the partial structures of the amino acid side chains to which they are
afttached. What are those proteins? Please mention one protein for each
example, {5%) |
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3.Metabolism f{total 20%)

(1}Many cellular activities in eukaryote cells are carried out in different celfular
components, besides in the cytoplasm. Please indicate the ceHular
iacations of the following enzymes:

cyfosolic enzymes indicats as---C |
mitochondrial enzymes, matrix side indicate as---MM
mitochondylal enzymes, cytosolic side indicate as——-MC
transmembrane enzymes indicate as---TM
peripheral membrane enzymes indicate as---PM
Please use C, MM, MC, THM, PM to specify the locations {some might involve
muftiple locations ): (10%)  You can specify other positions.

(a}Enzymes for glycolysis pathway

{b}Enzymes for fatty acid aynthesis

{ciEnzymes for urea gycle

{d}Acetyl-CoA dehydrogenass { in the ﬂxldﬂ‘tinﬁ of fatty acid)

(e}Succinate dehydrogenase [in the ciirle acid cycle)

{f)ATP synthase camplex {in oxidative phosphorylation}

{g}ATP synthase compiex [in photo-phospharylation)

(h)Cytochrome C

(1}Pyruvate dehydrogenase complex

{ PpAdenylate cyclase

(2)Many cellutar activities, including the metabolic pathways, are elucidated by
using specific inhibitors. Please briefly identify the following compounds
(what are their most prominant effects on cellular activities?} (10%)

(a)Chioramphenicol (d)Dinitropheno}
[b)Malonate le}Furomycin
[c)}Cvyanide
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4.Nucleic acids {total 15%)

(1)From the viewpoint of evolution, why does nature select G, C, A, T for
DNA and G, C, A, U for RNAT? What would happen if the natural selection
was reversed, i.e.,, G. C, A, T for RNA, and G, C, A, U for DNA? (5%)

(2)Give definition for linking numbker, writhe, and twist. {5%)

(3)In E. coli, why is the natural occurring DNA negatively supercoiled?

(5%)

5.Genes and gene requlation (total 15%)

{1}The following figure represents a macromolecule. What is it? (2%) -
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(2)Please refer to the attached genetic code on page 5 (see next page), and if
A=A, ¥=0C, Z=1}in the above structure, which aming zeid will be
incorporaied? {3%)
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The genetic code

Secind posilion

[Fersd posilion Third positon
Fhe sy Twr {lvs r
Phe Lie Tyr 25 e
Lau Sy WEL Y STOR A
Loy Sor SO Trp &
Leu *rey L5 Arp )
C Lazn Fra Hix Arz O
T PP il ATE A
Lizu Cra Crir Aon 3
His Thr Asn B L
A 1= Thr Aush Ses Z
Tla Thr Les Atz A
M TFhr | a5 Ay )
Wal Ala MED Crlar u
Sl Ala Asp Cly T
( i Yal Al Cla 3y A
Yl Mk {iln i L0

(3)There are positlve {activator) and negative {reprezsorjcontrols for gene
expression such as lac operon. However, this simple on/off switch is not
enough. For a more efficient gene expression, a more comjzticated
systems are required. A well-regulfated gene expression should be able to
sense a gradusl change for the concentration of a nutrient. How does an

operon achieve this kind of fine tuning in responding to the graduai
changes of a nutrient, such as amine acid? (10%)
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6.Historical (total 20%)

{1What are Frederick Sanger's two most important contributions to
biochemistry? Please describe these two methods that he developed. Write
the chemical reactions and reagents used. {10%)

{2)What is protein G? Please describe its physlological function.and warking
mechanism. (10%)




