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Abstract: [Background] Nujiang Prefecture (Nujiang Grand Canyon), which possess unique
geographic conditions and abundant flora and fauna diversity, making great value to study its
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biodiversity. However, little research have been done to investigate the actinomycetal diversity in this
area. [Objective] Research the diversity of soil actinomycetes in Nujiang Grand Canyon. [Methods]
High throughput sequencing (lllumina HiSeq platform) was employed to investigate the
actinomycetal culture-independent diversity of soil samples. We used several bioinformational
figures to making comparison of the differences in actinomycetes composition structure among the
seven samples. Meanwhile, the suited culture-dependent isolation methods were determined by tested
different pre-treatment methods, undesired bacteria inhibitors and multiple isolation media. [Results]
A total of 474 203 bacteria genes and 15 671 OTUs were obtained, the results distributed in 47 phyla,
90 classes, 170 orders, 320 families, 561 genera. Specific to the actinomycetal phylum, high
throughput sequencing detected 9 classes, 53 families, 80 genera. The analysis of the diversity
between different samples showed that the samples, which called BS, F-G, F-L, L, exhibited better
condition than BB, BT, BH. The results showed that 351 actinomycetal strains were obtained from
seven soil samples. It belonged to 8 orders, 14 families, 26 genera. YIM171 medium showed the
greatest isolation results. The sample of BH exhibited the most rich actinomycetal diversity
obviously. [Conclusion] Abundant actinomycetal diversity in this area was mined out by this
research. Further bioactivity potential should be tested to offer much more actinomycetal strains for

the exploitation of secondary metabolite.

Keywords: Nujiang Grand Canyon, Soil, Actinomycetal diversity, 16S rRNA gene
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Figure 2 The relative abundance of actinomycetes on the genus level among different treatments
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Figure 3 Principle components analysis (PCA)
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Table 3 Taxonomic status of the isolated actinomycetes results
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W F X & B+ (Pseudonocardiaceae) . 4% #1 4 & Bl
(Streptosporangiaceae) 3t 14 4~ Bl , #f % # )8
(Streptomyces) . AT J& (Microbacterium) . ZLERF#
J& (Rhodococcus) . 3EBK I J& (Agrococcus) . HEE: &
(Agromyces) . i & (Arthrobacter) . i#F K H &
(Nocardia) . 434 #T % J& (Mycobacterium) . b B 1 &
A JE
(Terrabacter) . % #T#J& (Brevibacterium) . 2535 FF
J& (Paenarthrobacter) . 4#F 4 7% &
(Cellulosimicrobium) , £F 4k P g 1 J& (Cellulomonas) .
B E i W G 8 (Williamsia) . X B G B
(Gordonia) . 434 #1 1 J& (Mycobacterium) | 5 [# 4=
TR (Kribbella) . 2% [C & (Nocardioides) |

S 4% JE (Aeromicrobium) . shER & (Kineococcus) |
B 22 1 J& (Saccharothrix) . 1% it £ K & /&
(Pseudonocardia) . %774 J& (Nonomuraea) . /)N
71 7 J& (Micromonospora)#t 26 1~J& . L EAA 3 1 lE
BNk 3 in . JRAKE LR AT X RTFEILE 4,

I (Cellulomonadaceae) .

J& (Kitasatospora) . Microterricola .

Order Family

Genus

Streptomycetales
Micrococcales

Streptomycetaceae
Microbacteriaceae
Intrasporangiaceae
Brevibacteriaceae
Micrococcaceae

Promicromonosporaceae

Cellulomonadaceae
Nocardiaceae
Mycobacteriaceae
Nocardioidaceae
Kineosporiaceae
Pseudonocardiaceae
Streptosporangiaceae
Micromonosporaceae

Corynebacteriales

Propionibacteriales
Kineosporiales
Pseudonocardiales
Streptosporangiales
Micromonosporales

Streptomyces, Kitasatospora

Microbacterium, Agrococcus, Agromyces, Microterricola
Terrabacter

Brevibacterium

Arthrobacter, Paenarthrobacter
Cellulosimicrobium, Promicromonospora
Cellulomonas

Rhodococcus, Nocardia, Williamsia, Gordonia
Mycobacterium

Kribbella, Nocardioides, Aeromicrobium
Kineococcus

Saccharothrix, Pseudonocardia

Nonomuraea

Micromonospora
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Figure 5 The number of isolated strains in each medium
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Figure 7 The relative abundance results isolated from nine media on genus level

x4 BKTPLBBEFESBERR

Table 4 The isolation result of different media on genus level

Bigedk B4y B ARSI IR
Media Isolated genus
M1 Streptomyces, Agromyce, Microbacterium, Nocardia, Rhodococcus, Nonomuraea, Aeromicrobium, Williamsia,
Micromonospora, Cellulosimicrobium, Cellulomonas, Arthrobacter, Mycobacterium, Agrococcus, Promicromonospora,
Microterricola, Kitasatospora, Kribbella, Nocardioides, Pseudonocardia, Kineococcus
M2 Streptomyces, Microbacterium, Rhodococcus, Nonomuraea, Cellulosimicrobium, Mycobacterium, Agrococcus
M3 Streptomyces, Agromyces, Microbacterium, Nocardia, Rhodococcus, AeromicrobiumWilliamsia, Arthrobacter
M4 Streptomyces, Microbacterium, Rhodococcus, Aeromicrobium, Cellulomonas, Arthrobacter
M5 Streptomyces, Agromyces, Microbacterium, Rhodococcus, Williamsia, Terrabacter Mycobacterium, Promicromonospora,
Brevibacterium, Paenarthrobacter
M6 Streptomyces, Microbacterium, Rhodococcus, Micromonospora, Cellulomonas, Arthrobacter, Agrococcus, Saccharothrix
M7 Streptomyces, Agromyces, Microbacterium, Rhodococcus, Williamsia, Cellulomonas, Arthrobacter, Agrococcus, Gordonia
M8 Streptomyces, Microbacterium, Nocardia, Rhodococcus, Promicromonospora
M9 Streptomyces, Microbacterium, Rhodococcus, Arthrobacter, Promicromonospora
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Figure 8 The number of the strains isolated from each

sample on genus level
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Figure 9 Relative abundance of the isolated actinomycetes in different samples
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Table 5 The isolated results of different sample on genus level

FE i gyt o)
Sample Isolated genus
BB Streptomyces, Agromyces, Microbacterium, Nocardia, Rhodococcus, Nonomuraea, Agrococcus, Mycobacterium,
Williamsia, Microterricola
BT Streptomyces, Agromyces, Microbacterium, Rhodococcus, Kitasatospora, Aeromicrobium, Arthrobacter,
Cellulomonas
BS Streptomyces, Agromyces, Microbacterium, Rhodococcus, Williamsia, Aeromicrobium
BH Streptomyces, Agromyces, Microbacterium, Nocardia, Rhodococcus, Nonomuraea, Mycobacterium, Williamsia,
Kitasatospora, Aeromicrobium, Arthrobacter, Cellulosimicrobium, Kribbella, Micromonospora, Brevibacterium,
Paenarthrobacter
S-G Streptomyces, Agromyces, Microbacterium, Rhodococcus, Agrococcus, Arthrobacter, Cellulomonas,
Promicromonospora, Terrabacter
F-L Streptomyces, Agromyces, Microbacterium, Rhodococcus, Agrococcus, Mycobacterium, Arthrobacter,
Cellulomonas, Cellulosimicrobium, Gordonia
L Streptomyces, Agromyces, Microbacterium, Rhodococcus, Arthrobacter, Promicromonospora, Nocardioides,

Saccharothrix, Pseudonocardia, Kineococcus
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Figure 10 The difference between cultured and
uncultured results on genus level
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Table 6 Comparison between cultured and uncultured results on genus level

Culture-dependent Shared Culture-independent

Kineococcus Williamsia Marmoricola, Amnibacterium, Hilus, Rhizocola, Oryzihumus, Dietzia, lamia,
Cellulosimicrobium Pseudonocardia Unidentified Coriobacteriaceae, Frankia, Conexibacter; Actinocorallia,
Agrococcus Kribbella Sporichthya, ~ CL500-29_marine_group,  Catenulispora,  Actinoallomurus,
Cellulomonas Promicromonospora  Microlunatus, Flaviflexus, Friedmanniella, Corynebacterium_1, Olsenella, Slackia,

Aeromicrobium
Saccharothrix

Micromonospora
Microterricola

Brachybacterium, Leucobacter,
Actinospica, Solirubrobacter,

Collinsella, Smaragdicoccus, Modestobacter,
Enterorhabdus, Lechevalieria, Bifidobacterium,

Gordonia Brevibacterium Actinocatenispora, Crossiella, Dactylosporangium, Actinoplanes, Senegalimassilia,
Nonomuraea Mycobacterium Candidatus_Planktophila, Aciditerrimonas, Glycomyces, Nakamurella,
Paenarthrobacter Nocardioides Angustibacter, Rubrobacter, Sanguibacter, Flexivirga, hgcl_clade, Luedemannella,
Kitasatospora Agromyces Acidothermus, Actinomadura, Patulibacter, Illumatobacter, Metascardovia,
Terrabacter Candidatus_Muicrothrix, Geodermatop, Actinophytocola, Gaiella,
Rhodococcus Sinomonaseuzebya, Jatrophihabitans, Phytomonospora, Amycolatopsis,
Nocardia Blastococcus, Unidentified_Gaiellales, Actinomycetospora,
Microbacterium Unidentified_Acidimicrobiales, Coriobacteriaceae_ UCG-003
Streptomyces
Arthrobacter
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