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S} S. avermitilis®] A2 A7FA7IM L] == A
ot 7 E4e woR 97} inverted repeat RS
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Biosynthetic gene clusters
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2 General Genome Annotation System - ASMPKS - Microsoft Internet Explorer [BES]
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J8 2 Modular polyketide synthaseZ5H HY MZNEXO| RXMSZZIY, ASMPKS (analysis
system for modular polyketide synthase) (SmollSoft Co., Ltd HZ&)
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H 1 Genomics —guided™0f| 2of 22l, A= 0OIXtHARIE *

Uncovered orphan

Approach Source organism ) Structural class Bioactivity
metabolites
Bio—informatic Streptomyces spp. Enediyenes Polyketide Anti—tumour antibiotic
prediction/subsequent (enedivene—class)
screening for predicted Streptomuces aizunensis ECO-02301 Polyketide Anti—fungal
properties NRRL B-11277
Streptomyces aculeolatus E-492, E-837, E-975 Alkeny! furanone Electron transport inhibitors
NERL 18422 Streptomyces
sp. Eco86
Streptomuces sp. ECO-7942 Cyclic hexadepsipeptide ~Anti—tumour antibiotic
Micromonospora echinospora  ECO-3396 Angular polycyclic ketide Anti—microbial
Amuycolatopsis orientalis ECO-501 Glycosideic polyketide  Anti—microbial
ATTC 43491
Trichodesmium ervthraeum — Trichamide Cyclic peptide -
Asperagillus nidulans HKI 0410  Aspoquinolones A=D  Prenylated alkaloid Anti—tumoural
Gene inactivation Stigmatella aurantiaca Sg al5  Myxochelin Catechol Iron chelator
studies and metabolite Stigmatella aurantiaca Myxochromides Si-3 Cyclic pentapeptide/PK ~ Weakly cytotoxic
profiling DW4/3-1 Aurafurons A, B Alkenyl! furanone Anti—microbial, cytotoxic
Bacillus subtilis ATCC 21332  Bacillibactin Catechol/peptide [ron Chelator
Streptomyces coelicolor M145  Coelichelin Tetrapeptide [ron Chelator
[sogermicidin A, B Polyketide -
Germicidin C
Genomisotopic approach Pseudomonas Huorescens Pi=5  Orfamides A, B, C Lipodecapeptide Anti—fungal
Heterologous expression Streptomyces collinus Collinone Hexacyclic polyketide Anti—bacterial, cytotoxic
DSM2012
Streptomuces coelicolor A3(2)  Epi—isozizaene Sesquiterpene -
Arabidopsis thaliana Thalianol Triterpene -
Bacillus halodurans C—125 Haloduracin Peptide (two—component Anti—bacterial
lantibiotic)
Pediococcus pentosaceus Penocin A Peptide Anti—bacterial
ATCC 25745 (bacteriocin class)

* CGross 9] =2(Appl Microbiol Biotechnol 2007 75, 267-277)0ll4 Q1

(genetic manipulation)©] "¢~ o] 5 7] wjFol] HolA]

£ W] /)58 sEehe AL 1 WAL Ak o)
@ Bz N oFERAN WAl FUAE
Holt}, o]F<%5 WY (heterologous
2} Z2PH o) St Eo] 913, v F
® 397} 89 4390 o, 0
vector AJ2<H0] & FEH olE%FChE D)7 ol &

o

ek o]2fd 540 M‘% T ’Z“—?—zr‘-"ﬂ orphan -t

N ]I

¢
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T O iRkl 2 F ol Wi E A= “genomisotopic
approach”otE™ 9 =% R 7] 7Yoo 7S
Ast= 7 orphan RS EA41 ko] o) £4 9
sheby 27 (53], A7A)e ekt F isotope L=
FAE AFA S ol Hrtste] g rAlES
DS A A BEFZEZHH isotopelE EX|H
27} incorporation ¥ EZ-& chromatographic
analysis ¢} metabolomic approachS %3l &2, 714
sk Aotk A71e] WHES orphan biosynthetic

gene cluster®] 4o 3l 7H5A4S =o] F= 4
9] post genome approach ol -4~ 583 7]&4
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Genomisotopic Approach

Genomisotopic approach= 7} Z <ol Wit ®-
0% o} NEH o gokst EF s

° i =
AT HE&A S FHA s AFHUT
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th. Gross 5= Pseudomonas fluorescens Pf-5 7=
Tl A2 orphan biosynthetic F+AAE A=A
4 7e B8 2 719E s skt ai A €]
7} o] §3AH= NRPSE FH - 29 Q= sh&
91 Cyclic lipopeptides (CLP)2] AJ4HS @93 210 =2
F743}ith. NRPSE bioinformatics analysis= -l
precursorE 15305, 11 7 7P T o]82
208 FAHANE 474 'H-"H HMBC NMR
spectroscopy 2 0] 7H5 3k A7Al Plabeled
Leus €83} th Chromatographic analysis$} NMR
2 BAEAS 54, LEste] HAFH S E Orfamide

= et old g AolA I 7S =0l
7] 9130 orphan 728 W& o] 7S RT-PCRE
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Al o] &-3t=71H= genome AT-e] &gl o] -
8.3 ARgtoth 53] PKS, NRPS5-9] Al #24
kol tfdk ¥4 ©] combinatorial biosynthesisit-©Foll
Aol E=T AR FH O R genomic
approach”} 7 1t} Genome scanning method,
A 59 A=
T Fo] A9 FHA JiE dHEE 28
2 Ao g2 FHE A Genome AT =2 genomic
approachE &3l SE I FAAE Aste] FFs}

fosmid or cosimid library YTt E &

39 BAY 722 dEsua s gRe 7]
Wol s 3 Qe olels A 71Ee AT 7]

T A A g =29 7= 3 precursorsoll T
FARE & T 3o FF E2F AIATY F8
3 toolZ FEE ZOZ oJAXL Genome 7}
genomic approach= StH.&F F-H2 &= 11 7]50] &
18t 742k, S cryptic or orphan biosymthetic gene
cluster®] 78l el %“%LO] R8P 3L Qe o
23k A T3 Ve RE 83
cryptic - 2F2] &3} genomisotopic approach®] T
Well-being = F73h= At genome 1-1-ZEH-F
A7 AH, L3pA 5= 5T F Ue oIS

A==
TEHTE =
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37 3 A7)0 a4 )
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