B I B ¥ X &8 @& B B

AR S H 4 Jo MR 3 BETIEHRE G AR
HNE_ i MR 340 1k W W[ B qAEs [ERE] AR

Part L

1. A protein is found on the rlasma membrane but ig believed to
be synthesized in nuclei. How this protein is
transleocated from the synthesis site to final location?

(7%}

2, Hexokinase catalyzes the reaction:

ATP + Glucose T > ADP + Glucoge-t-phosphate.

A gtudent lncubated 40 mM ATP and 20 mM Glucome with

hexokinase at pH 7.0 and 25%C, Pplease calculate the

concentrations of the reactants ang products at

egquilibriunm, assuTing AG" = -i31.3 KJ.mnl'l, A nd

R = 8.31 JK tmal 1, (5%)

3. Pleaze briefly describs how the citric acid cycle 1s requlated,
{10%)

1. Please draw an energy diagram Echematically indicating the
alectronic states of chlorephvll and their mo=t important
nodes of interconversion. {3%)

3. Pleaze briefly explain the terms balow:
(a}. I=ozyme
{b]. Western blot
(C}. Gluconeogenesis
{d). Competitive inhibition

{a). Symport. ' : (10%)

€. DEAE-cellulose contains functional group of diethylamincethyl
{-DEHECH N{C.H )a), while CM-cellulose contains
carhﬂxlmet%lyl {2 %HE{:DGH} . Please indilcate:
{a). What types of chromatography they are?
tb}. How are they working in the purificaticn of proteins?
(6%)

=l

1. An enzyme is isolated. How do you determine how pure it is?
(4%)

8. Two enzymes, A and E, display substrate concentration Curves
a5 shown below. Please indicate their possible

characteristics, rezpectively. {5%)
. A
Specific
activity B

[substrate)
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1.  There are five proteins; A, B, C, D and E. The molecular weight of the
proteins is 10, 30, 30, 50 and 50 KDa, respectively. The pl of the proteins is
5. 5, 6.5, 7.5 and 7.5 respectively. When the proteing are mixed together,
and you are.asked to seperate them in polyacrlyamide gel,

{1} By what method can they be seperated?

(2) What is the basic theory behind the method?

(3) Draw a figure to indicate the relative positions of the proteins once

they are seperated. (6%}

5 What is the lactose operon? How does it operate? If a muiation that
increases by a factor of 100 the binding affinity of fac repressor without
changing the binding affinity for nonspecific site on DNA, what will happen?

{10%)
3. Please fill the protein (enzyme) used in the following reactions.
(10%) in E. (b

{1} il

OMA hinding _ _
protein T A

e BN A
D AA

-,

4) /!
" B

Y :
Lagging/ ’

atrang

M\
7




B I & B A B ® @

liver (4,
-— 0D
(1)
(2)
(3)

(4}

()
(6)

what will be the sequence of the mRNA (according to the sequence

m

Arrow indicates the transcription start site. If this gene 18 transcribed
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4, Please indicate the change of the folowing in plasma (1,2 and3) and

5 and 6) afier three days of starvation. ( 4 increase; ¢ decrease:
change} (6%)

glucose

ketonc bodies

faity acids

glycogen
oxalacetate
acety]l CoA

53, (1} A partial genomic DNA sequence:

¥
~—TCCCACGATATAAAGAAAGCAGTCACCACAACTTCTGGAA ATG GAC TGO

E

listed aboveg)?
(2} If the sequence at 3' end of a mRNA is-

-—AUAUGTGUGAAUAAACCAAUGGCAAAAAAAAAAAAAMA

What will be the genomic DNA sequence deduced from this part of

RINA assuming that there is mo intron in this region? {6%)

6. Ihe e-amino group of lysine has a pKa of 10.5. What fraction of these
groups will be protonated (i.e, -NH3+ rather than -NH,) in a dilute solution of

lysing (4%)

{1} at pH 9.5

{2} at pH 10.5
7. bonds hold bases of one nucleotide strand to bases of the other
nucleotide sirand of a DNA double helix. (2%a)
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The amino acid sequences of part of iysozyme from wild-type T4

bacteriophage and a mutant are

-Thr-Lys-Ser-Pro-Ser=1eu -Afn-Ala-Ala-Lye- Wild-type
~Thr-Lye-Val-Hig-Hig-Tey-Met-Ala -Ala~Lys- Mutant

(1) Could this mutant have arisen by the change of 2 single base pair
in T4 DNA? Please explain,

{2) What is the base sequence of the mRNA that codes for the

sequence of five amino acids in the wild-type pkage that is different
in the mutant? (6%)
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