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Diversity, functional characteristics, and environmental
remediation potential of stress-tolerant actinomycetes
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Abstract: Actinomycetes are a special group of bacteria that have strong tolerance and can live
in extreme environments. With rich species, diverse functions, and strong adaptability,
actinomycetes have been widely used in antibiotic production, biological control, and
environmental remediation. Actinomycetes can regulate soil microbial community structure,
mediate nutrient transformation and plant assimilation, and catalyze organic pollutant
degradation and heavy metal redox process. These roles endow actinomycetes with great
application potentials in soil improvement, fertility maintenance, and pollutant removal. This
paper introduced the diversity and environmental distribution of actinomycetes and
summarized the characteristics and mechanisms of actinomycetes in environmental
improvement and pollutant removal. Furthermore, we reviewed their application progress in
environmental remediation and summarized the advantages and development direction of
actinomycetes-based remediation technology.
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89, Streptomyces griseorubens strain BUCBT-09 (KP228016.1)
Streptomyces sp. A14 (GU085105.1)
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96| 95| |Streptomyces rochei strain A-1 (GQ392058.1)

] 100' Streptomyces sp. NEAU-L11 (JF502572.1)

Streptomyces sp. HB096 (GU213492.1)
97 Streptomyces odorifer strain DSM 40347 (NR_026535.1)

75 |Sfr'epfr)n{1fce.v sampsonii strain AM5 (W854325.1)
Streptomyces fungicidicus strain YH04 (AY636155.1)
97

98 Streptomyces sampsonii strain S151A (HQ439905.1)

Streptomyces sp. L116 (EU410509.1)
Streptomyces sp. VI'T E-062974 (EU430546.1)

96— Streptomyces huangiae strain NRRL 8180 (EU170122.1)
treptomyces zhihengliuii strain NRRL 11180 (EU170125.1)
34 Streptomyces milbemycinicus strain NRRL 5739 (EU170126.1)
Streptomyces ascomycinicus strain DSM 40822(EU170121.1)

62 83 Streptomyces ossamyceticus strain NRRL B-3822 (EU170118.1)
53 Streptomyces decoyicus strain NRRL 2666 (EU170127.1)
Streptomyces phaeochromogenes strain ATCC 3338 (EU594469.1)
92 Streptomyces rubiginosohelvolus strain K1 (KR023968.1)
100

Streptomyces venezuelae strain JCM 4526 (NR_024764.1)
Streptomyces anulatus strain AM6 (MW854030.1)

Streptomyces peucetius strain JCM 9920 (NR_024763.1)
Streptomyces xiamenensis strain MCCC 1A01550 (EF012099.1)

[Sr."epfmn}‘ces sp. NT307 (AJ002083.1)
99 LStreptomyces sp. NRRL B-2365 (DQ026669.1)
100 Micromonospora saelicesensis strain Lupac 09T (AJ783993.1)
L— Micromonospora sp. A10 (GQ867054.1)
[ Nocardia asteroides NBRC 1553 1strain DSM 43757 (AF430019.1)

100 Rhodococcus opacus strain DSM43205T (X80630.1)

0.01 (DD Phosphorus compound dissolution @ Organic degradation

(3) Heavy metal (loid) resistance 1) Organic degradation and heavy metal (loid) resistance

1 ET 16S rRNA 12 ERE B NCBI BIEEZCHRREREENRELEN

Figure 1 16S rRNA-based phylogenetic tree of the representative actinomyces that have been reported and
registered in NCBI database. The tree root was constructed with bootstrap values calculated from 1 000
re-samplings. The numbers at each node indicate the percentage of bootstrap supporting. The scale bar
represents 1 substitution per 100 bases.
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Figure 2 Schematic diagram of the behaviors and practical applications of actinomycetes in environmental
remediation (by Figdraw, ID: SRYOT853d2). The numbers in the figure represent that actinomyces can remediate

the contaminated environments by (D: Degrading organic pollutants; 2): Directly removing or enhancing
phytoaccumulation of heavy metals; (3: Improving soil bacterial structure; (4): Forming rhizobia along with plant roots
to fix N and thus to improve the soil bacterial structure and enhance N uptake by plant; (5): Promoting plant growth and
thus increasing plant production; (6): Dissolving P- and K-minerals and promoting P and K uptake by plant.

*1 BOKRTUENBINYERREER RS

Table 1 Some representative organic-degrading actinomyces and their characteristics

Strains GenBank ID Sources Organics those can be degraded References

Rhodococcus opacus GM-14 X80630 Contaminated soil Phenol, chlorophenol, benzene, [41]
chlorobenzene, toluene

Streptomyces sp. 22 KR023968 An ancient illegal pesticide storage Lindane [42]

Streptomyces sp. 23 KJ152053

Streptomyces sp. 238 KP228016

Streptomyces sp. 23F EF585403 Soil 2,2'-dipyridyl [43]

Streptomyces sp. A1=A161(2009) GU085102 Obsolete pesticides-contaminated Methoxychlor, lindane, chlordane [44]
Streptomyces sp. A2=A164(2009) GU085103 soil
Streptomyces sp. A3=A3(2009)  GU085104
Streptomyces sp. A5S=A5(2009)  GQ867050
Streptomyces sp. A6=A6(2009)  GQ867051
Streptomyces sp. A7T=A7(2009)  GQ867052
Streptomyces sp. A8=A8(2009)  GQ867053
Streptomyces sp. A10 GQ867054
Streptomyces sp. All GQ867055
Streptomyces sp. A12=A12(2009) GQ867056
Streptomyces sp. A13=A13(2009) GQ867057

Streptomyces sp. A14 GUO085105
Streptomyces coelicolor A3 (2)  AL645882 German Collection of Microorganisms Methoxychlor, lindane, chlordane [44-45]
and Cell Cultures (DSMZ)

Streptomyces sp. M7 AY459531 Agricultural soil Methoxychlor, lindane, chlordane [44,46]
Streptomyces sp. M15 GQ867058

Streptomyces sp. M30 GU085106

Streptomyces sp. C39 GQ867059

Streptomyces sp. M50 AY741282

Micromonospora sp. A10 GQ867054 Obsolete pesticides-contaminated soil Methoxychloride, lindane, chlordane [44]

<l actamicro@im.ac.cn, 010-64807516
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