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Figure S1. SDS–PAGE analysis of the Escherichia coli-produced CgsF enriched by metal-
affinity chromatography using Ni-NTA Sepharose resin. Lane M: molecular weight marker; lane 
1: CgsF (48 kDa). 
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Table S1. Organization of the cgs gene cluster responsible for the biosynthesis of shanorellin 4, 
and predicted functions of corresponding translation products. 
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Table S2. Oligonucleotide primer sequences. DNA primers were designed on the basis of 
sequence data obtained from the Chaetomium globosum and Streptomyces hygroscopicus (for 
hph) genome sequence database. 

Primer name Sequence (5' to 3')

19140-Fw1 GAAATTGCACCAAGATGAGCCACAACATCGCGG

19133-Rv4 CAAAGGGCGTTTCCGTTGCCCG

19133-Rv3 CTAAAGGGAACAAAAGCTGGTCAAAGGGCGTTTCCGTTGCCCG

19133-Fw4 GATTTCCGTAGCCGACCTCGATTATGCC

19151-Fw2 CAGAAAGGCCCACCAAGATGAGCCACAACATCGCGG

19151-Fw1 GATCGCAGGTCAGGACTTCAGGCTGGTATAAGATCCAAGGC

19151-Rv1 CATCTTGGTGGGCCTTTCTGTAATCCTCAAAGGAGCCG

19114-Rv3 CTCCTGACCTGCGATCTTCCCT

19133-Fw1 CTATAGGGCGAATTGGGTACATGATTTCCGTAGCCGACCTCGATTATG

19121-Fw2 GAAGATCGCAGGTCAGGACTTCAGGCTGGTATAAGATCCAAGGCTATCG

19121-Rv2 CACGGGTGGTGCCATTTTGACGGCTGGAAAGGTGC

19121-Fw3 CAAAATGGCACCACCCGTGAAACTTCCGACCCGCAAGC

10121-Rv3 CAAGAGAGTAGGCGCCAATTTCATAGCCACTCAGTCTGCACTG

19121-Fw4 GAAATTGGCGCCTACTCTCTTGTAAGCGTAAGTCAAGATCTCTGC

19121-Rv4 CTAAAGGGAACAAAAGCTGGGGAAATACAGGCCGGACTACAGTTGATATAC

19153-Fw1 GGGCGAATTGGGTACGTTCAGGGGTTCTGCATTGGTTTC

19153-Rv1 CAACAGGACTGTAGCGAGACCTGGAAGAAGCGGTGGTCG

19153-Fw2 CTCCACCGTTCCATTGAGAGGAGTTTTGTGTTTGCGGGG

19153-Rv2 GAACAAAAGCTGGAGCTGGTGGAGTCTGCCTCGATGAAAGCCG

19153-Fw3 CGAACCGCCAAACAACGTAGTCCTC

19153-Rv3 CTCGTATCTGGAACTGCCCATGAGC

19154-Fw4 GGGCGAATTGGGTACCGTGAGGTGAGATCCAGTAAGGCG

19154-Rv4 CAACAGGACTGTAGCGGGAAGTGGCGGAGACGGTAGTATAC

19154-Fw5 CTCCACCGTTCCATTCGGTCCCTTCGTCGCCCGTTTCAC

19154-Rv5 GAACAAAAGCTGGAGCTGGAGAAATCGCGAAAGGAAGTCGCCTC

19154-Fw3 CCAGAGCTTCGGTGAGGCTGCTTAG

19154-Rv3 CAAACACGCTTAGCACGGCACTTGTC

19155-Fw1 GGGCGAATTGGGTACGAACGGGGGAAAGGGGTGAGCCTTG

19155-Rv1 CAACAGGACTGTAGCGGGTTGCCGTGGGTGGAGAGCAGAC

19155-Fw2 CTCCACCGTTCCATTCCGTCAACGCCCTCATCGAGGAATAC

19155-Rv2 GAACAAAAGCTGGAGCTAGTGGCCGTCTCTGGAGGGAACGAC

19155-Fw3 GTTATATCCAAGTGAGGGTGCTCGTC

19155-Rv3 CTATCAAGAGACGATCTTGAGCGG

19156-Fw1 GGGCGAATTGGGTACCGCCCCCAAGTTCCAACGCAAAAC

19156-Rv1 CAACAGGACTGTAGCTATGGATCAGCCCATGCACATAGC

19156-Fw2 CTCCACCGTTCCATTATGTTTTAAGAACTTCCTGCGGGGAG

19156-Rv2 GAACAAAAGCTGGAGCTCGAACTTTCAAGCGTTGATTATGGAGC
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19156-Fw3 GCTACAGTTCAAGGAGGAGAACTC

19156-Rv3 CAAGCCAGCCGAGTAGAGTTACATG

19157-Fw1 GGGCGAATTGGGTACGCCATTATCGCCGGTTAATACAATG

19157-Rv1 CAACAGGACTGTAGCTCCACCCCCCTCCCCCGTCCGAG

19157-Fw2 CTCCACCGTTCCATTATTAGTGAGTATTAAAGCAAGGCTGAC

19157-Rv2 GAACAAAAGCTGGAGCTGTTGTCATTTCCCCCAGCGACC

19157-Fw3 GTGGTCCGAGTCACTAAAGGTAG

19157-Rv3 CCCAACTTCTCTTTGCTCCGAGAATC

19140-Rv1 CAAGTCAGCAGCGGCAAGGATTTTCGGCGGGGTTGTATCTTGC

pyrG Fw TGCCGCTGCTGACTTGAGGTG

pyrG Rv CTCCTGACCTGCGATCTTCCCT

19121-Fw1 CTATAGGGCGAATTGGGTACGCTGGTTGTCAGTCTAGATCCGGCTGTTTC

19121-Rv1 CCTCAAGTCAGCAGCGGCAATCGAAGCGTGTATATAGACCGTCTTGC

hph_Fw GCTACAGTCCTGTTGCGCCTTCCGG

hph_Rv AATGGAACGGTGGAGAAGTTCCCTGGC

Cg-KO-hph-Rv GCACTCGTCCGAGGGCAAAGGAATAG

Cg-KO-hph-Fw CGACAGACGTCGCGGTGAGTTCAG

19140-Fw1 GAAATTGCACCAAGATGAGCCACAACATCGCGG


