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Chem 431C Test #1

Chemistry 431C
Spring, 2009
Part I. 30 points total (4 points per question)
1. Aspartate, before

Test #1 KEY

2. aspartate transcarbamoylase

monophosphate (others also possible)

3.

by cytidine

thymidylate synthase, fluorouracil

4. lysine, acetoacetyl-coA
5. N2 + 8H+ + 8e- + 16 ATP  2 NH3 + H2 + 16 ADP. Unusual because of H2
generation; or because enzyme involved is O2-sensitive.
6. At least 2 of the following: 1) pyrimidine/purine = 1 ; 2) nucleotide composition of
DNA is unaffected by age, nutritional state, 3) nucleotide composition of DNA is same
among all cells of a particular species irrespective of tissue. 4) A:T =1; G:C =1
7. Substrate-affinity and reaction rate.
8. a) as energy currency of cell, b) as cofactors for enzymes, c) cell regulation: e.g.
second messengers.
9. a) prok. DNA is circular, euk is linear; b) euk DNA has histones, prok doesn’t’
10. Histones: H1, H2a, H2b, H3, H4. H1 is not grouped with the nucleosomes. The
others are.
11. a) a complete DNA molecule in the nucleus of a eukaryotic cell. There are several in
a euk. But only 1 in bacteria cell.
b) in eukaryotic DNA, the portions of the DNA which can relocate into other portions of
the chromosome, called “jumping genes”.
c) short intervening elements found in DNA. They are short repeating sequences.
Part II.
1. a) G1 – the gap (growing) phase of the interphase period of the cell’s life cycle.
During G1, the cell grows and accumulates nutrients in preparation for DNA replication.
b) S- the synthesis phase (interphase) during which replication of the DNA occurs. Here
cohesin links the 2 daughter chromatids.
c) G2 – the replication of DNA is finished. Condensins are synthesized causing
condensation of the DNA
2.
a) Histones contain lots of Arg and Lys (ie which have + charged residues.)
b) these are believed to allow higher level of organization by attaching to the protein
scaffold
c) the A=T rich sequences are positioned to bind to the nucleosome. Allows for
nucleosome phasing.
3. a) Sequence of complementary strand: 5’-TAGATCGATC-3’ so the strand being
analyzed is complementary to this:
5’-GATCGATCTA-3’
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4.
a) concerted inhibition:
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b) sequential inhibition
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5. a) it involves uniparental (i.e maternal ) inheritance; it contains HVR’s (hypervariable
regions) which can be monitored for changes over the generations; the genes within the
mitochondrial DNA are highly conserved.
b) mitochondrial DNA are believed to have come from bacterial origins according to the
endosymbiotic theory. The genes coding for the mitochondrial proteins have since
migrated to the nuclear DNA. Mitochondrial DNA like prokaryotes, contains circular
DNA and has no nucleosomes or histones; however, it has a different form of replication
utilizing D-loop formation and unidirectional DNA synthesis.
6
Cytosine is most likely to undergo deamination to form Uracil. This type of
transformation would have a greater chance of being overlooked by repair mechanisms if
uracil was a normal constituent of the DNA. This would result in a mismatch which
would result in a mutation in the next replication cycle. To prevent this, it is believed
that thymine became the pyrimidine of choice, removing the ambiguity that would have
been present had U been a normal component of DNA.
7. DNA topology:
a)
Lk° = 1029/10.5 = 117 ; Lk = 0 if there is no cleavage of the double strand. Outside of
the strand separation, the rest of the double strand will experience the strain equivalent to
Lk=21/10.5 = 2. But strictly speaking, Lk = 0 overall.
b) Topoisomerase Type I cleaves only 1 strand and introduces Lk =1. Topoisomerase
type II cleaves both strands and introduces Lk=2. Topo II uses ATP and can introduce
negative supercoiling. Both of these topoisomerases can “relax” the strain of unwinding
DNA.
B
A
C
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8. stabilizing factors: hydrogen bonding, hydrophobic interactions, base-stacking
destabilizing factor: phosphate-phosphate repulsion
The most important stabilizing factor is base-base stacking

