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All polyketides use malonyl-CoA (= acetate) and methyl malonyl-CoA (propionyl) as building blocks.
Sometimes unusual building blocks are incorporated at the “loading” or “initiation” module.

Type |, non-iterative PK pathways have one “module” dedicated for each acetate unit.
Each module has KS, AT and ACP functions, plus KR, DH, and/orER depending on
keto, hydroxyl, alkene or aliphatic functionality

macrolides, polyenes, polyethers are typical products

Type ll, iterative “aromatic” PK pathways have one minimal module KS, KSb or CLF (same thing) and ACP

that constructs the entire polyketide chain

bketo chains are extremely reactive and can enolize to form cyclization products.

Spontaneous cyclization products occur, but presumably the KR, ARO and CYC enzymes control the regioselectivity
In the process of cyclization the polyketide chain cleaves itself from the thioester linkage (i.e. see novobiocin)
Additional hydroxylation, oxidation steps can occur, but not discussed in class

Type Il “chalcone synthases” are similar to type Il but do not utilize an ACP domain;
instead utilize Co-A tethered substrates and intermediates.
Did not discuss, will return to when discuss flavonoids

Type | iterative

Utilizes what looks like a standard type | enzyme module: KSATDHKRACP all on same polypeptide, but this
single module is used for all acetate units.

Some products are aromatic (salicylate in yeast) or very unusual (enediynes)
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Carbohydrates are critical for activity of antibiotics.

Provide recognition elements
Polyketide and NRP products are typically derivatized with “unusual” saccharides

How are these sugars made?
How are they attached to the product?

Figure removed due to copyright reasons.
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1. Different deoxygenation states of sugars (major modifcation)
2. Addition of Amines

3. Addition of carbons

4. Epimerization of carbon centers

Typically deoxygenation occurs in a specific order and in certain patterns
3,6 dideoxy
2,6 dideoxy
4,6 dideoxy

All deoxy sugars start from NDP-Glucose
Start with oxidation of 4 and deoxygenation of 6

Many steps utilize the PLP/PMP cofactor in unusual ways.



5.451 F2005

Saccharide Biosynthesis
Deoxy sugar biosynthesis

Glycosyiltransferases

Figure removed due to copyright reasons.
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