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Bioactive Substances from Myxobacteria. Kim, Yong-Seok*, Woo-Chul Bae, and Seong-Jin Baek. /lyang
Pharm. Co., Ltd.. Centeral Research Institute, Yonginsi 449-900, Korea — Myxobacteria are soil bacteria that move
by gliding and have a complicated life cycle. In the research over the 25 years the myxobacteria have been shown to
be a rich source of potentially useful bioactive substances. So far about 80 different basic compounds and 450 struc-
tural variants have been characterized. It is remarkable that myxobacteria produce the substance has special mecha-
nisms. 26 new electron transport inhibitors, 5 inhibitors of nucleic acid polymerases, 10 substances that act on the
cytoskeleton, and 1 inhibitor of furigal acetyl-CoA carboxylase have been found. Presently, large-scale technical
process was not fully established. But one of the compounds from myxobacteria is able to pass the many thresholds,

which are on the road to application.
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Table 1. A taxonomic overview of the myxobacteria [S8].

Order: Myxococcales (= the myxobacteria)
Suborder: Cystobacterineae
Families: Myxococcaceae Cystobacteraceae
Genera Mpyxococcus (4) Archangium
(Number of species):  Corrallococcus 3)  C ystobacter (5)

Angiococcus (1) Melittangium (3)

Stigmatella (2)

Suborder: Sorangineae
Families: Polyangiceae Nanocystaceae
Genera Polyangium (7) Nannocystis (2)

(Number of species): Haploangium (2)
Chondromyces (5)
Sorangium (3)
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Myxobacteria®] F H& A2 FAHEA ZF-2 nucleic
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[26], myxopyronin[23], corallopyronin[25], ripostatin[22],
disorazol[27]2] 5%&F7} v} Sorangicine rifamycin] %
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Table 2. A complete list of published bioactive compounds isolated from myxobacteria.

Compound Ye.a r O.f Isolated from Activity spectrum Status Ref.
publication
Ambruticin 1977 Sorangium cellulosum Fungi New 62
Polyangium cellulosum
Myxothiazol 1980 Myxococcus fulvus Fungi New 10
Myxovirescin 1982 M. virescens Bacteria New 16
Pyrrohitrin 1982 M. fulvus Fungi Known 15
Althiomycin 1982 Cystobacter fuscus Bacteria Known 34
Myxalamid 1983 M. xanthus Fungi New 14
Myxovalargin 1983 M. fulvus Bacteria New 24
Myxopyronin 1983 M. fulvus Bacteria New 23
Stigmatellin 1984 Stigmatella aurantiaca Fungi New 40
Angiolam 1985 Angiococcus disciformis Bacteria New 41
Corallopyronin 1985 Corallococcus corallodies Bacteria Variant of myxopyronin 25
Sorangicin 1987 S. cellulosum Bacteria New 26
Aurachins A-D 1987 S. aurantiaca Fungi New 33
Saframycin Mx1 1988 M. xanthus Bacteria, animal cell Variant of saframycin 30
Megovalicin 1988 M. flavescens Bactrria Identical with myxovirescin 72
Glidobactin 1988 P, brachysporum Fungi, animal cell New 53
Myxochelin A 1989 A. disciformis Bacteria Variant of other species 35
Stipiamide 1991 M. flavescens Fungi Variant of myxalamid 32
Ambruticin VS 1991 S. cellulosum Fungi Variant of ambruticin 18
Phenoxan 1992 Polyangium sp. Fungi New 39
Nannochelin 1992 N. exedens Bacteria Variant of other species 42
Phenalamid 1992 M. stipitatus Virus Variant of myxalamid. almost 7
identical to stipiamide
Thiangazol 1992 Polyangium sp. Fungi New 74
Rhizopodin 1993 M. stipitatus Animal cell New 65
Soraphen 1993 S. cellulosum Fungi New 12
Rhizopodin 1993 M. stipitatus Animal cell New 65
Cittilin 1993 M. xanthus Pancreatic elastase ~ New 61
Myxochromid 1993 M. virescens Unknown New 61
1-isoquinoline carbonitrile 1993 M. fulvus S110 Fungi New 4
and substituted quinolines
Crocacin 1994 C. crocatus, C. pediculatus ~ Bacteria, Fungi New 31
Chondramid 1995 C. crocatus Animal cell New 36
Tartrolon 1995 S. cellulosum Bacteria, animal cell New 20
Ratjadon 1995 S. cellulosum Fungi New 9
Disorazol 1995 S. cellulosum Animal cell New 27
Chivosazol 1995 §S. cellulosum Animal cell New 28
Ripostatin 1995 S. cellulosum Animal cell New 22
Sorangiolid 1995 S. cellulosum Bacteria, animal cell New 29
Gephyronic acid 1995 Archangium gephyra Animal cell New 66
Ophiobolin A 1995 P. cellulosum Bacteria Known 46
Epothilon 1996 S. celluosum Animal cell New 11
Jerangolid 1996 S. cellulosum Fungi New 13
Vioprolid 1996 Cystobacter violaceus Fungi New 56
Cystothiazole 1998 C. fuscus Fungi, animal cell New 52,71
Apicularen 1998 Chondromyces robustus Animal cell New 37
Melithiazol 1999 Melittangium lichenicola, Fungi New 63
A. gephyra, and M. stipitatus
KRO25 1999 Myxococcus fulvus Animal cell related myxothiazol 2
Tubulysin 2000 A. gephyra, A. disciformis Animal cell New 67
Haliangicin 2001 Haliangium luteum Fungi New 8
Apicularen A 2002 Chondromyces sp. Animal cell Known 43
Cystothiazole, Melithiazol 2002 M. stipitatus JW150 Animal cell Known 1
Argyrin 2002 A. gephyra Animal cell New 68
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Fig. 1. Some bioactive compounds from myxobacteria. *Me mean methyl group.
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Fig. 2. Electron transport inhibitors from myxebacteria. *Me mean methyl group.
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ol microtubuleZ- £+ 3] £ A]Z1c}67]. Apicularen AT
tubulin cytoskeletonel] 33 7] X x|2t 2% = Q] 2H4-2 o}
d Aoz F530. o] AL Y ERAHL] EHEL
salicylihalamide$} lobatamide$} F+F4 ¢l Td#A 7} =
Ao 2 e 37].

= o} myxobacteria®l Eo]% ¢l E3 2% soraphen®]
et o] EAL ZFF2 acetyl-CoA carboxylaseZ 5|3
oM TEEE A3}, AlE] HelME kS A o
ot o9} 22 BEALR qlsle] JRTAR E 7|HE B
ket AEL] IHRAE A3l ST F3HE-o] WA
A B o] - FAIETHFig. 1)[12, 56].
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Fig. 4. Cytoskeleton reacted substances from myxobacteria.
*Me mean methyl group.
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8 Kmetal.

Table 3. Distribution of secondary metabolites among the myxobacteria genera [61].

Genus

Metabolites Total

Suborder Cystobacterineae
Family Myxococcaceae

Genus Myxococcus

Genus Corallococcus
Genus Angiococcus
Family Cystobacteraceae
Genus Archangium
Genus Cystobacter
Genus Melittangium Melithiazol, pyrrolnitrin
Genus Stigmatella
Suborder Sorangineae
Family Polyangiaceae
Genus Polyangium Phenoxan, thiangazol

Genus Chondromyces

Althiomycin, cittilin, harman, myxalamid, myxochelin, myxochromid, myxopyronin, myxothiazol,
myxovalargin, myxovirescin, phenalamid, pyrrolnitrin, rhizopodin, saframycin

Corallopyronin, pyrrolnitrin, myxothiazol, myxovalargin

Althiomycin, angiolam, myxochelin, myxothiazol, tubulysin

Archazolid, argyrin, gephyronic acid, germacran, myxovalargin, tubulysin, vioprolid
Althiomycin, myxalamid, pyrrolnitrin, stigmatellin, vioprolid

Aurachin, myxalamid, myxothiazol, nitroresorcinol, stigmatellin
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Apicularen, ajudazol, chondramid, chondrochloren, crocacin, crocapeptin, jerangolid, pedein, thuggacin = 9

Ambruticin, carolacton, chivosazol, disorazol, eliamid, epothilon, etnangien, eudesmadien, icumazol,

Genus Sorangium

gacin, trichangion
Family Nannocystaceae

Genus Nannocystis Gesomin, germacran, nannochelin

invictolid, jerangolid, leupyrrin, maracen, maracin, pellasoren, pentacaronic acid, pyrrolnitrin, ratjadon,
ripostatin, socein, sorangicin, sorangiolid, soraphen, spirangien, sulasoren, sulfangolid, tartrolon, thug-
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