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Fuligo septica

Ceratiopyrone
Bahiensol Fulicineroside
1 Fuligocandin B (FCB)
1.2 Physarales Fulicineroside
5 12 50 Makaluvamine A-C
1 Didymium 1.3 Liceales
bahiense Didymium squamulosum Didymium iridis 5 9 30

Physarum melleum  Physarum rigidum Physarum

polycephalum  Physarum flavicomun  Leocarpus 2
fragilis Cribraria meylanii Lycogala epidendrum Tubifera
Fuligo candida  Fuligo cinerea dimorphotheca Tutubifera arachnoidea

x1. SEEBHEKE=Y
Table 1. Metabolites produced by Physarales

Myxomycetes Metabolites

Didymium bahiense Bahiensol!”"; Makaluvamine A—CF!

Didymium squamulosum Clionasterol™’

Didymium iridis Makaluvamine I; Damirone C!'”!

Didymium chondrioderma B-Sitosterol; Di-(2-ethyl) hexyl phthalate'

Fuligo septica Fuligopyrone!®; Fuligorubin A'?; 3-Propyl acrylate!'*

Fuligo candida Cycloanthranilylproline I-IV; Fuligocandin B!"*; Fuligoic acid"™
Fuligo cinerea Fulicineroside!'®’; Fuligocandin BI'”)

Leocarpus fragilis Pyrrolidone pigment!®

Physarum flavicomun Lanosterol; Porous sterols; 22-Dihydroporous sterol!'®); Amino acids!"”
Physarum polycephalum Hexadecanoic acid; 9-Octadecenoic acid; 11-Eicosenoic acid,;

9, 12-Octadecadienoic acid; 11, 14-Eicosadienoic acid; 5, 8, 11, 14-Eicosatetraenoic acid;

9, 12, 15-Octadecatrienoic acid®; Stigmasterol; B-Sitosterol; Stigmastanol;

Campesterol; Cholesterol; Lanosterol; 24-Methylene dihydro lanosterol?!; Porous sterols;
Porous stanol; A°-Hexahydro ergosterol!'®]; Phospholipase D*;

Cyclophosphatidic acid (CPA)?*); Chrysophysarin AP%; Ysarochrome AP);

Physarorubinic acid A-B; Polycephalin B-C*®); Amino acids!'”; Polyamines!”); Triglycerides;
Diacylglycerol; Glycerol monoester; Phospholipids; Free fatty acid™; Alkaline phosphatase!*®;

HemagglutininI”!
Physarum rigidum Physarigins A—CP%; amino acidst"”?
Physarum melleum Melleumin A; Melleumin B!®
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F2 RLEBHMERE~Y
Table 2. Metabolites produced by Liceales

Myxomycetes Metabolites

Cribraria meylanii Cribrarione CF"
Lycogarides A—CP*?; Lycogarides D-G**); Lycogalinosides A-BP*;
3, 4-bis (indol-3-yl) pyrrole-2, 5-dicarboxylic acid derivatives**);
Lycogarubin B-C; Arcyriaflavin A—B; Staurosporinone; Lycogaric acid A;
Lycogala epidendrum Llycogarubin C derivative; Lycogarubin B derivativel®®); Arcyriarubin A;
6-Hydroxy staurosporinone; 5, 6-Dihydroxy arcyriaflavin AP”; Propylcyclohexene;
2, 7-Octadiene-1-ol; Cis-4-decenal; Cis, Cis, Cis-7, 10, 13-Hexadecatrienal; Coumarone;
Octahydro-6-methyl-1-3-methylene-benzofuran; 1, 2-epoxy-5-cyclododecanone;

1, 2, 3-trimethoxy-5-(2-propenyl)-benzene; Asarone; Triethyl citrate™*;

Tutubifera arachnoidea 9, 10-Secocycloartane triterpenoid acid™”
Ttubifera casparyi Arcyriaflavin C; Arcyriaflavin B*%)
Tubifera dimorphotheca Tubiferal A—BM"]

Lindbladione; Lindbladiapyrone; 7-Methoxy lindbladione; 6, 7-Dimethoxy lindbladionet*?;

Lindbladia tubuli
tdbladia tubuiina 6, 7-Dimethoxy dihydrolindbladione; 6-Methoxy dihydrolindbladione!**!

Cribraria intricate Lindbladione™!
Cribraria purpurea Cribrarione AM¥
Cribraria cancellata Cribrarione B
Lycogalinosides A 14 Trichiales
B Tubiferal A 4 11
6- -Staurosporinone 40
Lindbladione  6- -lindbladione 3 6- -9’-

3. HEEBHEMRE~Y
Table 3. Metabolites produced by Trichiales

Myxomycetes Metabolites

Arcyria ferruginea Arcyriarubin C; Arcyriaflavin C*%; Cis-dihydroarcyriarubin C;
Anti-dihydroarcyriarubin Ct*®!

Arcyria cinerea Fatty acid™”); Cinereapyrrole A; Cinereapyrrole BP®

Arcyria denudata Indole sulfate; Arcyroxocin BM; fatty acid™¥; Arcyriarubin A-C; Arcyriaflavins A-DM;
Arcyroxepins A—B®!; Arcyriacyanin A; Arcyriacyanin A; Arcyrioxocin A; Arcyroxocins A-B;
Arcyroxindole A

Arcyria obvelata Dihydroarcyriacyanin A*®); Di-tert-butylphenol; Triethyl citrate;

2, 6, 10, 15-Tetramethyl heptadecane; 2, 6, 10, 14-Tetramethyl heptadecane; Hexadecanoic acid;

Z, 7-9, 12-Octadecadienoic acid; Hexadecanoic acid; 2-Nonadecyl ester®®

Arcyria oerstedtii Arcyroxocin BH*¥!
Arcyria nutans Fatty acid™”!
Trichia favogiena Z, z-5, 9-Hexadecadienedioic acid; 7, 13-Docosadienoic acid; 7, 15-Docosadienoic acid;
5, 11, 14-Epoxyeicosatrienoic acid; 5, 11, 14, 17-Eicosatetraecnoic acid“”; KehokorinsA—CP"
Trichia varia Z, z-5, 9-Hexadecadienoic acid; 7, 13-Docosadienoic acid; 7, 15-Docosadienoic acid;
5, 11, 14-Epoxyeicosatrienoic acid; 5, 11, 14, 17-Eicosatetraenoic acid [47]
Trichia floriformis 2, 3, 5-Trihydroxy naphthoquinone!®
Metatrichia vesparium ArcyriaflavinCPl; Trichione®"; Vesparione!™
Perichaena chrysosperma 6-Hydroxy-9’-methoxystaurosporinonel™
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Arcyriarubins A—C  Arcyriaflavins A-D
Arcyriarubin C
-dihydroarcyriarubin C
Arcyroxocin B

Kehokorins A—C

Dihydroarcyriacyanin =~ A

1.5 Stemomitales
GC-MS (Stemomitales) 2
Stemonitales splendens Stemonitales
flavogenitad 30

2 HEERBSUNEDER

2.1

Cribraria purpurea

Cribrarione A

(F. septica)

[38]
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(D. crustaceum)

(A. obvelata) (L. epidendrum)

(S. splendens) (S. flavogenita)
(P. cinereum)

Misono ! D. bahiense

Bahiensol

Rezanka [

(F. cinerea)

Fulicineroside
Rezanka  B% (L. epidendrum)
Lycogalinosides A B
(MIC) 52 pg/mL

12 pg/mL

Shintani (P
chrysosperma)

6- -9’-

Trichia favogina

Trichia varia z,2-5,9

[54-56]
2.2
[13] (F. septica)
B16F1
Hasegawa [ (F. cinerea)
Fuligocandin B
(FCB) 15- AN

J,(15d-PGI>)
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Rezanka !¢

(F. cinerea)
Fulicineroside
B (T dimorphotheca)

Tubiferal A

Kamata

KB
Murakami-Murofushi ! (P
polycephalum)
CPA
2 3 1
Ljubimova 7 (P
polycephalum) B-L-
Polycefin
B-L- (PMLA)
[58]
Ishibashi ™ D. Bahiense
2 1,3.,4,5- -(4,3,2- )
Makaluvamine A
Matsumoto
Pereira " A. denudata

Arcyriarubins A-C  Arcyriaflavins A-D

2 3-
Arcyriaflavin
A cloll
Arcyriaflavin

601 Nakatani ™7

A. ferruginea

Arcyriarubin C
Wnt

W1 A, ferruginea

Kaniwa
-dihydroarcyriarubin C
-dihydroarcyriarubin C Arcyriarubin

-dihydroarcyriarubin C

C

Wnt
Wnt
(6]
2.3
[62] (F. septica)
1Cs
C
24
Hosoya P" (L.
epidendrum) 6-
Staurosporinone 5,6- -Arcyriaflavin A
Hela KB
Misono ™ (L. tubulina)
Lindbladione
P388 6-
-Lindbladione
Nakatani " T casparyi
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Arcyriaflavin C Hela

Kaniwa "
3 Kehokorins A-C
Kehokorins A Hela
Ishibashi ® (D. bahiense)
2 Makaluvamine A B
HCT 116

CHO [63]

(T. favogiena)

Kamata 8

(4. oerstedtii)
Arcyroxocin B (A. obvelata)
Dihydroarcyriacyanin A 2

Jurkat cell

2.5
[13,38]
[l (MTT )
(F. septica)
B16F1
o2l 1,1-
-2- (DPPH )

(0%) (F. septica)

3 AEHFEBE

(Lycogala)
(Dictydium) (Areyria)
(Hemitrichia) (Craterium)
(Fuligo) (Physarum)
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(Stemonitis) [64]
31
(Dictyostelium)
(Dictyostelium
discoideum)  Dictyostelium rhizoposium

Dictyopyrone A B Dictyostelium

[65]

longosporum Dictyopyrone C

C-3 R-

(Areyria)
Dembitsky ~ [°
(Physarum) 31.43%
(Trichia) 54.09%
8.22%
18.4%

1671 (Areyria)
(Areyria denudate)

(Trichia)

(Areyria cinerea)
(Arcyria nutans)
(Trichia favogiena)
(Trichia varia) (T

favogiena) (T varia)
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Rezankal*” GC-MS 9

59 5,11

[67]

(Trichia persimilis) (Trichia favoginea)

(P. chrysosperma)
2

[18]

Bullock Dawson

(P. polycephalum) (Physarum
flavicomun) 22-
(P. flavicomun)
2
= 7 GC-MS
7 2
(Physarella
oblonga)

(P. melleum)

(Physarum compressum)
(F. septica)
(Badhamia gracilis)
(P.
oblonga) (P. compressum)
(P. melleum)

(B. gracilis)
(F. septica) 2

(Didymium squamulosum)

(Didymium megalosporum)

(Physarales)
(D. chondrioderma) (D. crmtaccum)

(C. Leucocephalum)

CsHoNO  9-
(S. spkndens)
2
(i (Enteridiaceae)
(Lycogala)
(Cribrariaceae)
(Lindbladia) (Cribraria)
Lindbladione (43-44]
(T persimilis)
(P. chrysosperma) (T favoginea)

(Hemitrichia serpula)

(P. polycephalum)
Chrysophysarin ~ A**!

[12]

Physarochrome A®!  Tetramic acid

polycephalins B C**! (F septica)

Fuligorubin A"
(Physarum rigidum)
Physarigins A—C
[30] (P
polycephalum)

(P. rigidum)

Physarochrome A
Physarigins A—C
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(1] (D. chondrioderma)

82% (021
(F. septica)

3.2
C O P Mg Ca
P
Ca Cl Fe Al Na
Didymium (D.
megalosporum) (D. squamulosum)
(Didymium melanospermum)
(P. melleum) (F. septical)
(P. oblonga) C
Na P Ca
[68] [11] D.
chondrioderma) (D. crustaceum)

(C. leucocephalum)
(S. splendens)

4
C O P Mg Ca
3 Ca
Ca Schoknecht [® EDX
11
Ca P 10
Ca 1 P
[70] 7 7
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arcyrionema)

scintillans)

typhina)

4

Ca Si
Cl Fe Al
Na Cl (Collaria
(Stemonitopsis typhina)
(S. confluens) Fe
(Enerthenema papillatum) Al
(L. scintillans)

Na (L.
(S. typhina)

(S. confluens)

(S. confluens)
(E. papillatum)
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Metabolites and activities of myxomycetes

Xiangyang Zhu, Shu Li, Qi Wang’

Engineering Research Center of Chinese Ministry of Education for Edible and Medicinal Fungi, Jilin Agriculture University,
Changchun 130118, Jilin Province, China

Abstract: Research on the metabolites of myxomycetes has previously demonstrated the high potential for practical
applications and has made great progress. In this paper, we reviewed more than 100 metabolites isolated from
myxomycetes, including fatty acids, amino acids, alkaloids, naphthoquinones, aromatic compounds, terpenoids,
esters or derivatives thereof. We also introduced their antimicrobial, antitumor, cytotoxic and antioxidant activities.
In addition, the structure-activity relationship of these compounds has been briefly introduced. Furthermore, the
biological activity research methods and biochemical characteristics of myxomycetes were also summarized, whilst
the differences between the metabolites of various myxomycetes were analyzed. Finally, the problems and

prospects of myxomycetes metabolites research have been discussed.
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