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Biochemistry
Total 100 points TN £
There are 10 questions, each question-is-10 points.

1. (A) What are the major differences between p J,-_cmida!.ioq and n-oxidation? (4%)
(B) What is the role of peroxisomes i fatty acid-oxidation? (3%)
(C) Why low density lipoproteins (LDLY are involved in the formation of atherogenesis?
(3%)

2. {A) The yield of ATP from glucose oxidation is either 36 or 38 males ATP/mol glecose.
Please describe the rationales behind. (5%%)
(B) Please describe the function of pyruvate ¢arboXylase. (2%) If this enzyme is deleted
from bacteria, does the bacteria still a[i_ﬂi:if; V_@y@)_

1. (A) Please explain why ingestion of low doa:es.nf af:et;.rls.a;.l‘tcylic acid (aspirin) may resuli
in a mild bleeding tendency (3%). e ‘
(B) Please explain why alcohol excess can tad o hypoglycemia. (5%)

4. (A) Please explain the mechanismof activation of glycogenolysis in liver via the action of
epinephirine. (4%}
(B) Please explain the mechanism of setivation of glyeogenolysis in muscle via the action
of epinephrine. (4%4) i
(C) Describe the molecular basis of the higher O affinity of HbF compared with matemal
HbA. Explain why this n-.iaptatinn?is- ;a_-:egss;ﬁ‘ji;'{z%}l =

Answer the following questions rdgjéﬂ_tglnuclamidm

{A) Tn Watson and Crick model of DNA, Fdnfmf  from two hydrogen bonds with thymine,
and cytosine form three hydrogen bords with guanine. Please draw the siructures of these
parings (3%, and explain why adenine can not pair with cvtosine (4%%).

(B) From which of amino acids does each of nitrogen atoms in the pynmidine ring of
nucleotide derive? (3%4)

i

6, [A) Imagine that you are altempting to identify a gene that you have mapped o a specific
location on human chromosome 13, You have narrgwed..the region on this ehromosome
that contzins this gene to a contigious DNA fragment of about 450 kb. The 450-kb
fragment is sequenced and you canmow bcgih to identify the genes contained on this
fragment. What are the types of sequence ¢lgments that will help you identify these
remons? (3%) . Eal !
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10.

(B) What is plasmid copy number?- Whyis it important in plasmid selection? (3%)
(C) Why chloramphenicol i1s important in p{'asrlnjd' amplification? (2%)
Please draw the restriction map based on fhe following information: (10%)

Single and double digestions

Enzyime Number of fragments . Sizes (kb)
Xbal z 24.0,24.5
AXhol 2 15.0, 33,5

Kpnl 3 1.5,17.0, 30.0

Xhal+ihel 3 90,150,245

Xbal+Kpnl S —L.5,16.0,17.024.0
Partial digestion—
Enzyme = ©  —Fragment sizes (kb)
Kpnl —| T1.5,17.0, 18.5, 30.0, 31.5, 48.5

(A) What is the rale of tho-protein 1'1':! RNA transcription? (2%) What enzyme gelivity
does rho have, and why is this activity required for it to perform its function in
transeription? (3%)

(B) What is ribozyme? (3%)

(C) Define nick franslation of DNA. (2%)

{A) Please compure and controst the benefits and limitations of PCR versus cell-based
DNA amplification. (3%6) i1 . |

(B) Some times PCR can yield either noproducts or many products (not necessarily
including the one you want!). Whymay this occur and what simple sieps can you take to
prevent this from repeats, (3%) [ ' 4

(C) List 5 ways of altering gene traﬂsgr_ipiion:' {?f!_é} f,l’

(A) Tf you were developing a new antibiotic that speci fically tarpeted bacteridl protein
synthesis as its mode of action, what enzymes, structures, or molecules would be likely

targets? (3%)
(8) Fluorocytosine and aminoplerin are potent antimicrobial agents. Please explain the

mechanism behind them. (4%4) | .
(C) Describe the biochemical basis for chemotherapeutie treatment with

fluorodeoxyuridylate (FAUMP). (3%6)




