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[2] Q1. What types of noncovalent bonds hold together the following solids:

[1] a. Table salt (NaCl), which contains Na’" and CI
ANSWER:

fonie handchg

-

[1] b. Graphite (C), which consists of sheets of convalently bonded carbon atoms
ANSWER:

\Jon dﬁr WDUlE \Qx(qf botween  Sheett $ calbon ofom,

Page 2 of 10



LastName___ 51U Student Number 495 §1§462

[2] Q2. A certain protein is known to bind Ca**. To determine the dissociation constant of this protein to
Ca’", we performed the following experiment. We kept the initial concentration of the protein constant at
1000 nM. Then, we buffered free Ca®" at various concentrations and measured the percentage of protein
bound to Ca®*. The below curve was obtained. Estimate the dissociation constant of this protein bound to

Ca®'
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[3] Q3. What is the major driving force of protein folding and explain how this relates to the creation of
secondary structure?

ANSWER:
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[3] Q4. The purification of a specific protein from a heterogeneous mixture of proteins is of great
importance to the bioengineer. You have a mixture containing only these five proteins. You have no
antibodies available that recognize these proteins. Devise a scheme for separating them; justify your
proposed method.

Protein Molecular Description
weight (kDa)

Phosphorylase :[h+15 enzyme is involved in glycogen de_gradan.t}n. Phosphorylase a

" 97.4 is identical to phosphorylase b, but a serine residue has a phosphate
group attached to it, making it the active form of the enzyme.
Phosphorylase b is identical to phosphorylase a, but it has no

E]?hmphurylase 97.4 phosphate group present on a serine residue; it is the inactive form
of the enzyme.

Cataligs 575 This protein is responsible for the decomposition of hydrogen
‘peroxide.

Iistone A 14.5 This protein is rich in basic amino acids and has a net positive
i charge at neutral pH; it has a strong affinity for DNA.

Lysozyme 14.3 This enzyme hydrolyses certain polysaccharides.
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[3] Q5. You determine that a particular peptide has no secondary structure and has a molecular weight of
2510 daltons. After treatment with chymotrypsin, the peptide is cleaved into three fragments with
molecular weights of 395, 1020 and 1095. Note: Chymotrypsin is a protein that cleaves peptides at the
carboxyl side of tyrosine, tryptophan and phenylalanine. In contrast, after treatment with trypsin, the
peptide is cleaved into two fragments with molecular weights of 790 and 1720. Note: Trypsin is a protein

that cleaves peptides at the carboxyl side of arginine and lysine. TR

&

[1] a. If the average weight of an amino acid is about 100 daltons, aﬂ- fnximatﬂll},f how many amino acid
residues are present in the peptide?

ANSWER: ~ 05 (s 0ues

[2] b. The amino acid composition of the peptide was determined and shown in the table below. Given
this data, which amino acid may occur at the carboxyl end of the peptide?

Amino acid | % | Amino acid | % : :
Ala < | 8.1 ] Leu L 17.0] & From Chymotrigpsin, Hhe peptide 5 cleaud ot Tyf ﬁ Phe
e shee fore 13 00 T Sinee IS (of info fhee
Asp " 13.9] Phe « 1 | 3.8 m'ﬂfjh’lﬂh'ff_ two Cuty are mede Aad  since 1t 1". 4
Cys 3.8 Pro 0 Tyr ond Yhe are l“tW‘}H\f {e:iuﬂ-r, frre pst hr b
Gln 3.9 | Ser 34 | o
Glll i 7.8 | Thr 3.5 one "t EQLL’} P"‘qlf.'ﬁj‘ fl,.-_rp Cp'fj ih {'LJ M'JJfr a‘ﬁ
Gly 1|84 | Trp o 0 the  choln.

His |40 |Tyra 1|34
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[2] Q6. What two requirements are necessary for DNA to be genetic material?

ANSWER:
IaHL}'i'* be OHE to I‘EP“[?E.&' to Cofry %u{:ht'; ;}.\.ﬁpma‘f(’?n t qgﬂn—fy‘ f.ff-{f
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[1] Q7. The amino acid sequences of a yeast protein and human protein having the same function are
found to be 60% identical. However, the corresponding DNA sequences are only 45% identical. Account

for this differing degree of identity.

ANSWER: /
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[4] Q8. Meselson and Stahl used experiments with '*N and "N isotopes to determine that DNA
replication was semi-conservative (i.e. one strand from the parent and one from the daughter). What
result would they have obtained if DNA replication was conservative (i.e. the parental double helix staved
together)? Give the expected distribution of DNA molecules after 1.0 and 2.0 generations for

conservative replication.

ANSWER:
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