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Why does DNA with a high A-T content have a lower transition temperature, Tm, than DNA

with a high G-C content? (5%)

Which would be more harmful to a cell, a mutation in DNA or a transcription mistake that leads

to an incorrect mMRNA? Why? (5%) _ :

Compare and contrast the properties of the enzymes DNA polymerase [ and polymerase I from

E. coli. (5%) '

Describe the discontinuous synthesis of the lagging strand in DNA replication. (5%)

Explain, with diagrams, how transcription attenuation works in the #rp operon. (5%)

What is blue/white screening? What is the key feature of a plasmid that is used for it? (5%)

Explain the following questions.

(1) B-oxidation (2%)

(2) lipolysis (2%)

(3) lipogenesis (2%)

(4) esterification (in lipid metabolism) (2%)

(5) How many ATP molecules can be consumed in urea cycle? (2%) Describe which reaction
steps they are.(4%) _ '

(6) If you go to hospital to have blood examination, the value of your GOT and GPT is 0. What
is the physiological significance of GOT and GPT? (2%) Whether the value of GOT and GPT
is 0, it could occur in our body. Is it possible or impossible? Why? (2%)

(7) How are fats mobilized from dietary intake and adipose tissue? (8%)

(8) A lack of adenosine deaminase can cause severe combined immunodeficiency syndrome.

Why? (3%)
(9) Indicate which reactions of purine or pyrimidine metabolism are affected by the inhibitors (a)
azaserine, (b) methotrexate, and (c) allopurinol. (6%)
TCA cycle ¥# TCA RAHZMEHXF ?7(3%) HE L TCA cycle F 8 succinyl-CoA
B %] oxaloacetate #yiRfe (FLIEBEE % > $H8E - REWILAEY) - 10%) WiE—PEAHR
B—TAEL % ATP? (4%)
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Metabolomics is the scientific study of chemical processes involving metabolites. Specifically,
metabolomics is the "systematic study of the unique chemical fingerprints that specific cellular
processes leave behind", the study of their small-molecule metabolite profiles. The metabolome
represents the collection of all metabolites in a biological cell, tissue, organ or organism, which
are the end products of cellular processes. Thus, while mRNA gene expression data and
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proteomic analyses do not tell the whole story of what might be happening in a cell, metabolic
profiling can give an instantancous snapshot of the physiology of that cell. One of the challenges
of systems biology and functional genomics is to integrate proteomic, transcriptomic, and

metabolomic information to give a more complete picture of living organisms.

(1) Proteomics + X &% AT & & H# 0 4RV A Metabolomics SiEes P XEEREAE Y
(3%)

(2) Metabolomics H1E G E 2 - ARH BEBREBENLZALEDE - BH LI XFHN
R4 0 4% % Metabolomics &9F 88U T SRR AT B F 3R 46 ik A R 3R 4
85 9 % Metabolomics 8 & B4 AL ? (5%)

(3) #4748 B 0 T8 > 8% 454 & %20 methanol/chloroform FEHR » #§ 4% 50 2 A 3
4 o 35 P methanol/chloroform & 3E &4 B 642 WA FEA MW E 7 RERH] - (4%)
(4) 35357 tm P 81 E % fm B, — AL 14T metabolomics 4#F > S RET KRB E T il R
# % 6y lactate > PRV AEL B AR i T & RBHR B FCATE RS 7 (O%) f
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