Bi o-organi ¢ Chem stry
Chemi stry 452

Section: E100
Term 2010 Fal

Instructor: Dr. E. Plettner

Di scussi on Topics: CGeneral Course Description

This course will provide a brief overview of natural products and their biosynthetic origin.
The course will begin with the synthetic building blocks and strategies used in living
systens. Next, we shall cover primary netabolic pathways and | ater nove on to conpl ex

secondary mnetabolites. Behind the bew | dering conplexity and variety of natural product
bi osyntheses there are a few el egant recurring patterns, which we shall highlight.

Topi cs:
1. Biochemical "reagents"

nucl eoti de tri phosphates, nicotinanm de cofactors, flavins, coenzyne A, |ipoic acid,
pyri doxam ne/ pyri doxal, thiam ne phosphate, biotin, folate, vitami n Bl2, S-adenosyl nethionine

2. Primary metabolism carbohydrates

N

.1 glycolysis
2.2 TCA cycle
2.3 pentoses, tetroses

2.4 carbon fixation from CO2

3. Nucleic acids
3.1 DNA/RNA structure and replication (brief overview)

3.2 nucl eotide bi osyntheses pyrim di nes, purines,
2’ deoxyri bonucl eot i des

4. Proteins and peptides

4.1 ribosom

4.1.1 amno acid activation; transfer RNA

4.1.2 translation

4.1.3 post-translational nodifications (brief overview)
4.2 non-ribosoma

cases: siderophores, §-lactamantibiotics, nitrile-containing products, glucosinolates
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5. Fatty acids

5.1 biosynthesis (el ongation, desaturation)
5.2 fatty acid derivatives

5.2.1 al kanes and al i phatic pheronobnes
5.2.2 prostagl andi ns

5. 2.3 thronboxanes

5.2.4 | eukotrienes

6. Pol yketides and phenolics
6.1 pol yketide synthases: conparison to fatty acid synthases

6.2 cases: erythromycin (open-chain procursor, release, post-PKS enzynmes), avernectin,
brevetoxin A (polyethers), |ovastatin, phenolics

6.3 overvi ew of pol yketides diversity

7. Terpenes

7.1 general introduction, classification

7.2 electrophilic condensation reaction

7.3 precursor formation: neval onate pathway

7.4 precursor formation: 1-deoxyxylul ose-5-phosphate pat hway
7.5 nodi fications

7.5.1 head-to-head condensati on

7.5.2 cyclization

7.5.3 functionalization

8. The Shi ki mate pat hway: another route to phenolics
9. Al kal oi ds

9.1 biologically accessible sources of N

9.2 am no acid biosynthesis

9.2.1 glutamate famly

9.2.2 serine famly

9.2.3 aspartate famly

9.2.4 pyruvate famly

9.2.5 aromatic famly
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9.2.6 histidine
9.3 al kal oi d bi osynt hesi s

9.3.1 derived fromam no acids (ornithine, lysine, tyrosine, tryptophan, anthranilic acid and
hi sti di ne)

9.3.2 derived fromnicotinic acid
9.3.3 derived from acetate

9.3.4 derived from purine

Gradi ng: 20% M dt er m Exam (open book)
40% Ter m Paper

40% Fi nal Exam (open book)

Required Texts: Medicinal Natural Products: A Biosynthetic Approach, by Paul M Dew ck, John
Wley & Sons (2002).

O her useful references:

1) Natural Products: Their Chem stry and Biol ogical Significance, by J. Mann, R S. Davidson
J.B. Hobbs, D.V. Banthorpe and J.B. Harborne, Longnan (1994)

2) Bi ochem cal Pathways: An Atlas of Biochemi stry and Ml ecul ar Biology, Edited by G M chal
J. Wley & Sons and Spektrum Akadem scher Verlag, |SBN 0-471-33130-9

Recomended Texts: None

Mat eri al s/ Suppl i es: None

Prerequi site/ Corequi site: CHEM 282, CHEM 380, CHEM 381, and a basi c netabolism course (MBB
221) or their equivalents from another university. A nore advanced netabolism course, such as
MBB 321 is also a strong asset for this course, but is not required if the other basic

requi renments have been net. A brief conversation with the instructor is required prior to
registration.

Not es: None

This outline is derived froma course outline repository database that was nmintai ned by SFU
Student Services and the University’'s IT Services Departnent. The database was retired in
2014 and the data mgrated to SFU Archives in 2015.



