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[Biological chemistry]

Answer problems (1) and (2).

(1

Answer problems (a) through (f) in regard to the underlined parts @ through ® in the following

text.

@The genetic information of living organisms is stored in DNA, transcribed into mRNA, and then

translated into proteins. Proteins are composed of ®amino acid sequences, and many proteins

undergo various @posttranslational modifications and processing by proteases to express their

functions. Moreover, not only the @primary structure, but also the secondary and tertiary structures

associated with @protein folding, and even the quaternary structure resulting from the ®association

of multiple proteins, play important roles in the functions of proteins.

(a)

(b)

(©)

(d)

(€)

Give the term for the basic principle in biology that the genetic information is transferred in
the order of DNA—mRNA—protein.

Proteins in living organisms are usually composed of 20 kinds of amino acids. Among these
amino acids, select one that is optically active and provide its full name and structure with

stereochemistry.

Among posttranslational modifications of proteins, give the names of two examples that occur
on amino acid side chains. Moreover, show the structure of each modification, including the

structure of the amino acid side chain.

The amino acid sequence of a protein or peptide can be determined by digestion by proteases
with a certain substrate specificity followed by characterization of the resulting fragments. To
determine the sequence of a 7-mer peptide consisting of Ala, Arg, Glu, Gly, Lys, Phe, and Tyr,
it was digested by three proteases, trypsin, chymotrypsin, and Glu-C, and the amino acid
compositions of the resulting fragment were determined as follows. Give the amino acid
sequence of this peptide.

* trypsin digestion: fragment 1 (Ala, Glu, Lys, Phe, Tyr); fragment 2 (Arg); fragment 3 (Gly)

* chymotrypsin digestion: fragment 1 (Ala, Glu, Tyr); fragment 2 (Arg, Gly, Lys); fragment 3
(Phe)

* Glu-C digestion: fragment 1 (Arg, Gly, Lys, Phe, Tyr); fragment 2 (Ala, Glu)

Give the general name for proteins that interact with a variety of proteins to assist in their

folding or maintain their stability.



(f)

Protein A with a molecular weight of 20 000 Da dimerizes in aqueous solution, and its
dissociation constant K4 is 1.0 x 107 mol L™!. Give the number of moles of the free monomer
existing in 1.0 mL of a protein A solution with a total concentration of 6.0 x 1072 g L™ with

two significant digits.

2) Answer problems (g) and (h) in regard to bacteria and viruses.

(9)

(h)

Select two from the following antibiotics (i) through (vi) and describe the mechanism of action

of each molecule in approximately 20—40 words.

(i) chloramphenicol
(i) penicillin

(iii) vancomycin

(iv) tetracycline

(v) kanamycin

(vi) actinomycin D

Explain the difference between viruses belonging to the following groups A and B in

approximately 25-50 words.

Group A: coronavirus, human immunodeficiency virus (HIV), influenza virus

Group B: adenovirus, papillomavirus, smallpox virus



