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Advances in secondary metabolites produced by actinobacteria derived
from animal-microbe mutualism and their biological activities
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Abstract: Actinobacteria remain to be one of the major sources for new antibiotics, which historically play
an essential role in human’s fight against infectious diseases. Due to the emergence of resistant pathogenic
microorganisms such as bacteria, fungi and viruses, it is imperative to develop new and effective drugs against
these pathogens. The symbiotic actinobacteria residing inside the animals are becoming more and more
important as a new source for drug discovery, as well as a “hotspot” in the field of microbial medicine. During
the long period of evolution, a specific host-microbe mutualism is formed between the symbiotic bacteria
and their hosts of animals. In this unique ecosystem, the secondary metabolites produced by bacteria are well
tolerated by the hosts, meanwhile, are able to selectively suppress pathogenic microorganisms, thus providing
a specific protection to their hosts. These secondary metabolites encompass a large variety of structural
diversities of natural products, and so far, the reported biological activities are including antibacterial, antifungal,
antiviral, antitumor, and immunomodulatory effects, which give them a great potential in the field of drug
discovery. Herein, we review the secondary metabolites of animal symbiotic actinobacteria and their biological
activities within the recent decade, by which to provide a viewpoint for future research of drug discovery from
actinobacteria.
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Table 1 Minimum inhibitory concentration (MIC) and minimum
fungicide concentrations (MFC) of urauchimycins A (7) and B

(8) (ng'mL™").  *>1000 pg-mL™"

. . Urauchimycin A Urauchimycin B Nystatin

Candida species
MIC MEFC MIC MEFC MIC MFC

C. albicans 1 * 1 3 1 2
C. dubliniensis 800 * 2 3 1 2
C. glabrata 2 15.6 2 2 1 1
C. krusei 15.6 15.6 2 3 2 3
C. parapsilosis * * 2 2 1 2
C. tropicalis * * 2 2 4 4
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Table 2

Antibacterial activity of mayamycin (39) against
bacterial strains (IC so/umol-L™"). *A positive control of chloram-
phenicol or tetracycline; "n.d: Not determined

Bacterial strain Mayamycin Standard®

Bacillus subtilis (DSM 347) 8.0 9.0
standard: chloramphenicol

Brevibacterium epidermidis (DSM 20660) 7.54 13.9
standard: tetracycline

Dermabacter hominis (DSM 7083) 8.4 1.2
standard: tetracycline

Klebsiella pneumonia (ATCC 700603; ESBL) 2.5 n.d®
Propionibacterium acnes (DSM 1897) 31.2 1.0
standard: chloramphenicol

Pseudomonas aeruginosa (DSM 50071) 2.5 27.3
standard: chloramphenicol

Staphylococcus aureus (ATCC 12600) 2.5 7.5
standard: moxifloxacin

Staphylococcus aureus (ATCC33593; MRSA) 1.25 n.d
Staphylococcus epidermidis (DSM 20044) 0.31 n.d
Staphylococcus lentus (DSM 6672) 8.0 2.3
standard: chloramphenicol

Xanthomonas campestris (DSM 2405) 30.0 3.6

standard: chloramphenicol

Ye STV 2 (1 HERE i v 40 2515 31— MRSk 1
Pseudonocardia sp. HS7, J: M 4itb 15 2] 5 Fh 25 5
ZRKIAWEERWEY (44~51), L LAY 44~49,
51 XL B C6. US7-MF. SHG-44 11 U251 41
Mkk, 45 B HCT-15. SW620 4tk 44 A )
FEEEMMEIER, BAEY 47 MIEHERLE (ICs =
0.59~3.39 pmol-L™"). It4h, 44 F1 45 L GESNHI KM
BRA W A K

NGRS R R S e R S
Amycolatopsis sp. HCal H1, Guo ZM*4ifk 15 5] 10 4
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Table 3 Growth inhibition of compounds 40—43 against a panel
of human tumor cell lines (Glso/ugmL*l). GlIso values are the
concentration corresponding to 50% growth inhibition; ADR:
Adriamycin as standard

Cell line 40 41 42 43 ADR
Cervical cancer: HeLa 25.05 554 18.12 991 0.09
Renal cancer: ACHN 1.79 542 1.18 155 0.04
Colon cancer: HCT-15 1.10 338 2.01 522 0.08
Colon cancer: HCT-116 899 18.08 15.83 26.12 0.09
Breast cancer: MDA-MB-231  1.51  6.29 1.80 494 0.99
Lung cancer: NCI-H23 1.24 347 190 324 0.04
Lung cancer: NCI-H460 445 21.04 637 1080 0.07
Stomach cancer: NUGC-3 1.27 336 224 402 0.12
Liver cancer: Hep-G2 230 1460 2.04 396 0.08
Prostate cancer: PC-3 1.37 544 140 2.06 0.06

&Y (52~61). LR R IR, (L&Y
53. 55. 60. 61 #Nf A\ = 2 HeLa 4 i) 1Cso 1H %
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BT (Streptomyces sp.) HIEEE] 6 MLEW
(62~67). XA G HEA ML 1-F 428 FE-1,2,.3,6-
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4-phenylpyrimidium (MPP"), M1 E A5 # £ 40 i &
P, SlRAERE. AR, L&Y 62 (ICsx=5
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OH OH
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BN (Herpes simplex).
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BAMEEN 4-, 8-, 18-=I&5Hy, fE R ANBRAFEN
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16.6 pg-mL ™).

Gy HE AR, Oh %03 [E F 7 44 H L (Den-
droctonus frontalis) B)FLA TR B IR AT =4 43
BB A 2HEENT (17). ZEWER 7 A
AR 1 ADXAIAA 1A FREE . 77 W HH T3
JEHL A B0 I A0 1 BE F7, 0 X T B TR SR A R
(4. T, ZHEY (ECs=17 ngmL") & HRH
KT HFEHER. & (ECso=10 ng'mL™") HFIELE
Ao HHULRY, VR 2 A RES LLR G M)
Ir, A EX PN R R B G, #EiE et — e
E-AF AR A = AR I A A IR
Table 4 Minimum inhibitory concentration values of mycan-

gimycin (77) and amphotericin B against various fungal strains
(MIC/pg-mL™")

Strain Mycangimycin Amphotericin B
C. albicans wild type 0.2 0.4
C. albicans ATCC10231 0.2 0.4
S. cerevisiae 0.4 0.4
O. minus 1.2 2.5
Entomocorticium sp. 19.2 50.0

5 MYKEMR

BN RG TR R IR BARH = R E 2 4
&R MOCEDIRHERE, WMERNEY 1. 2.
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R RS2, 0 L A F 200087 R S 5 A M T s b (1
JibRg 1% 1k . B 41, Tobophorin C (33) (R=NO,, IC5y=7.5
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