BIOCHEMISTRY REVIEW

Overview of Biomolecules

Chapter 10
Nucleic Acids









DNA vs RNA

DNA RNA
deoxyribose ribose
ACGT A C G, U
102 — 108 nucleotides 102 — 10% nucleotides
nucleus cytoplasm
double-stranded single-stranded
one type/ 1-2 copies many types/ many copies

permanent temporary
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Which properties are shared by DNA and RNA?
(multiple answers)

a) Both contain the same sugar.

b) Both contain the same purines.

c) Both contain the same pyrimidines.

d) Both are negatively charged in the cell.
e) Both contain phosphodiester bonds.

f) Both have a sugar-phosphate backbone.
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Answer

Which properties are shared by DNA and RNA?

a) Both contain the same sugar.

b) Both contain the same purines.

c) Both contain the same pyrimidines.

d) Both are negatively charged in the cell.
e) Both contain phosphodiester bonds.

fy Both have a sugar-phosphate backbone.
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Which forces contribute to the stability of a double-helix?
(multiple answers)

a) H-bonds

b) N-glycosidic bonds

c) base-stacking

d) phosphodiester bonds
e) hydrophobic interactions
f) covalent bonds
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Answer

Which forces contribute to the stability of a double-helix?

a) H-bonds

b) N-glycosidic bonds

c) base-stacking

d) phosphodiester bonds
e) hydrophobic interactions
f) covalent bonds
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Which can occur when the DNA strand
5AATTCCGGAATTCC3 forms a double-helix?
(multiple answers)

a) The complementary strand is 5TTAAGGCCTTAAGG3'.
b) The complementary strand is 5 GGAATTCCGGAATTS'.
c) A more stable helix is formed by 5CCGGCCAATTGGCC3'.
d) A more stable helix is formed by 5’AATTAAGGAATTAAS'.
e) The helix can be either left-handed or right-handed.

f) The helix has both hydrophilic parts and hydrophobic,,
parts.
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Answer

Which of the following can occur when the DNA strand
5AATTCCGGAATTCCS3 forms a double-helix?

a) The complementary strand is 5 TTAAGGCCTTAAGG3',
b) The complementary strand is 5 GGAATTCCGGAATTS3'.
c) A more stable helix is formed by 5CCGGCCAATTGGCC3'.
d) A more stable helix is formed by 5’AATTAAGGAATTAAS'.
e) The helix can be either left-handed or right-handed.

f) The helix has both hydrophilic parts and hydrophobic

parts. .
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Which characteristics apply to:
B-DNA; A-DNA; Z-DNA; H-DNA; a cruciform?

a) The structure is a double-helix.

b) The structure is a right-handed helix.

c) The structure requires a palindrome.

d) The structure requires a specific sequence of
purines and pyrimidines.

e) The structure contains hydrogen-bonds.
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Answer

Which characteristics apply to:
B-DNA; A-DNA; Z-DNA; H-DNA; a cruciform?

a) The structure is adouble-helix. A, B, Z

b) The structure is aright-handed helix. A, B

c) The structure requires a palindrome. cruciform

d) The structure requires a specific sequence of
purines and pyrimidines. Z, H

e) The structure contains hydrogen-bonds. all
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Which characteristics will be shared by all
DNA double-helices? (multiple answers)

a) They all have the same amount of adenine.

b) They all have a base composition where A=T.
c) They all have two strands with complementary sequences.
d) They all denature at the same temperature.
e) They all hybridize at high pH.
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Answer

Which characteristics will be shared by all
DNA double-helices?

a) They all have the same amount of adenine.

b) They all have a base composition where A=T.
c) They all have two strands with complementary sequences.
d) They all denature at the same temperature.
e) They all hybridize at high pH.
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Table 11-1. Molar Properties of Bases* in DNAs from Various Sources

Organism Tissue Adenine Thymine Guanine Cytosine
Escherichia

coli (K12) — 26.0 23.9 24.9 25.2
Diplococcus

pneumoniae —_ 29.8 31.6 20.5 18.0
Mycobacterium

tuberculosis — 15.1 14.6 349 35.4
Yeast — 31.3 32.9 18.7 171
Paracentrotus

lividus

(sea urchin) Sperm 32.8 32.1 17.7 18.4
Herring Sperm 27.8 27.5 22.2 22.6
Rat Bone marrow 28.6 28.4 21.4 21.5
Human Thymus 30.9 29.4 19.9 19.8
Human Liver 30.3 30.3 | 19.5 19.9
Human Sperm 30.7 31.2 19.3 18.8

* Defined as moles of nitrogenous constituents per 100 g-atoms phosphate in hydrolysate.

Source: E. Chargaff and J. Davidson, eds., The Nucleic Acids. Academic Press, 1955.
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Which properties are expected of genetic material?
(multiple answers)

a) Itis the same in all cells of an organism.

b) Itis the same in all organisms.

c) It can control/transform the characteristics of an
organism.

d) It changes as an organism ages.

e) Itis double-stranded DNA.
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Answer

Which properties are expected of genetic material?

a) Itis the same in all cells of an organism.

b) Itis the same in all organisms.

c) It can control/transform the characteristics of an
organism.

d) It changes as an organism ages.

e) Itis double-stranded DNA.
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Which properties can be characteristic of
viral genetic material or bacterial genetic material?

a) Itis single-stranded.

b) Itis circular.

c) It contains several million bases.
d) Itis compacted.

e) Itis found in the nucleus.
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Answer

Which properties can be characteristic of
viral genetic material or bacterial genetic material?

a) Itis single-stranded. viral

b) Itis circular. both

c) It contains several million bases. bacterial
d) Itis compacted. both

e) Itis found in the nucleus. bacterial
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Which properties are characteristic of eukaryotic genetic
material? (multiple answers)

a) Itis contained in a single chromosome.

b) It is complexed with protein.

c) Itis compacted about 10-fold.

d) Each nucleosome contains several histone proteins.
e) Each histone protein is negatively-charged.

f) Nucleosomes are arranged into a helix.
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Answer

Which properties are characteristic of eukaryotic genetic
material?

a) Itis contained in a single chromosome.

b) Itis complexed with protein.

c) Itis compacted about 10-fold.

d) Each nucleosome contains several histone proteins.
e) Each histone protein is negatively-charged.

f) Nucleosomes are arranged into a helix.
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