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\ Chemical Biology, Option I Course Summary S

Topics to be Covered

(F) Foundations of Chemical Biology & Biochemistry. Overview of Genomic Basics;
Genome; Genes. DNA sequencing (Sanger dideoxy T1). Transcription; Codons. Peptide &
Protein Structure; Protein Folding & (in brief) Archictecture. Enzymes; Michaelis-Menten
kinetics; inhibition modes; the serine protease mechanism.

D1,T1,S

(1) Biological Catalysis. General principles of enzyme catalysis. Overview of biological
catalysts (including ribozymes) and classifications. General themes of catalysis that allow
insight into other biological mechanisms. Catalytic antibodies. Acyl transfer as an illustration of
dominant modes of catalysis (proteasome; proteases; ribosome; protein splicing and ligation;
carbohydrate-processing enzymes).

D1, S, M2, M3

(2) From Genome to Proteome. Acyl Transfer in Protein Synthesis. The Mechanism of the
Ribosome. Proteomes. Functional Genomics & Chemical Proteomics. Using Genomic
Information. Medicinal and other implications of Genomics

(3) Chemical Methods for the Proteome. Characterisation of Proteins. CD, GE (& in brief)
sequencing of peptides. Genetic Engineering (as chemistry) including recombinant methods,

mutants and the polymerase chain reaction (PCR). Extent, roles & effects of Post-translational
Modifications (PTMs).

T2, M1

(4) Case Studies in Chemical Biology. Mechanism-based probes and inhibitors. Chemical
strategies for elucidating biological mechanism.

CH1, CH2, CH3



Enzyme classification class co-substrate
Enzyme commission 1955 (IUPAC)
EC1.2.34
~20,0007? exist 1.23.4
Online directory http://www.expasy.ch/enzyme/ / \
subclass
(substrate or bond cleaved) individual enzyme number
Class Reaction Type Number Usage
Classified | Available
1. Oxidoreductases | Redox: C-H, C-C, C=C oxygenation; ~1000 ~100 25%
(de)hydrogenases
2. Transferases Transfer acyl, sugar, phosphoryl, methyl ~1000 ~100 10%
3. Hydrolases Hydolyse/form esters, amides, lactones, ~1000 ~300 55%
lactams, epoxides, nitriles, anhydrides,
glycosides
4. Lyases Addition/elimination to C=X (X =C, N, ~300 ~50 5%
O)
5. Isomerases Racemization, epimerization ~150 ~10 3%
6. Ligases Formation/cleavage of C-X (O, S, N, C) ~100 ~10 2%
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Catalytic antibodies
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expressed protein
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Inverting Glycosidases
*See the similarity with Aspartyl Proteases




Retaining Glycosidases
*See the similarity with Serine Proteases (with a different nucleophile — why?)
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