Viridicatumtoxin and Griseofulvin Biosynthesis in Pénicillium aethiopicum
Yit-Hengi€hooi, Ralph Cacho and Yidang

Départment of Chemical and Biom®8lecular Engineering, and Departmeént of Chemistry and Biochemistty,
University of California, Los Angefes.

Summary! Comparative genomics as tools for target-driven

* P. gethiopicum produces viridicatumtoxin 1, griseofulvin 2, and tryptoquialanine biosynthetic gene cluster discove ry
* 1 shared key structural features with anhydrotetracycline and possesses anti-MRSA

» 2, a classical polyketide, is an antifungal agent and is investigated as antitumor
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* 454 sequencing unveiled the gene clusters for 1 and 2 respectively 2 Griseofulvin 3 Dechlorogriseofulvin 283 nm

* vrt and gsf clusters lie within conserved syntenic regions of P. aethiopicum genome
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* VrtA and GsfA are nonreducing PKSs required for biosynthesis of 1 and 2
respectively

] 454 shotgun genome sequencing WT = got >:1 osf >ﬁ osfA ><gsfs =

(~572 Mb bases covered by 1522 contigs with N50 = 150 Kb)
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Functional knockout of gsfA by gene replacement.
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* Knockout confirmed gsfl encodes chlorinase involved in the biosynthesis of 2
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o e * Can we use the fungal viridicatumtoxin pathway enzymes and bacterial tetracycline
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S e — tailoring enzymes for combinatorial synthesis of novel tetracycline analogs?
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i T gsfH  Amidohydrolase * How does GsfA performed both Claisen and aldol condensations without Claisen
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oH on 020 o ALY gsfk Short chain dehydrogenase * The role and mechanism of the P450 oxygenase (GsfF) in formation of the grisan ring.
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- A . . - fregion: 238880 ~ 263650, minus) Pc06E01050 1030 1020 00 1000 0320 0%0 0370 * The native substrate for Gsfl. Griseophenone C or dechlorogriseofulvin?
Proposed pathway for viridicatumtoxin biosynthesis. Boxed: polyketide cyclization mode 1040
and acetate incorporation pattern in bacteria during tetracyline biosynthesis. Gene cluster boundaries are predicted by flanking syntenic regions.
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