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Diluted media supplemented with norfloxacin for mining of
the microbial resources in the Taklimakan Desert

WEN Feng, LIU Shufang, WU Jiamin, WU Siyuan, Zhamila-Tuerjiang, LI Lixia, LUO Xiaoxia,
XIA Zhanfeng

Key Laboratory of Protection and Utilization of Biological Resources in Tarim Basin, Xinjiang Production and
Construction Corps, College of Life Sciences and Technology, Tarim University, Alar 843300, Xinjiang, China

Abstract: [Background] The microorganisms in the Taklimakan Desert as a typical extreme
habitat with high temperatures and drought demonstrate distinct regional characteristics after
undergoing long-term adaptation to the environment. [Objective] To obtain culturable
microbial resources in the extreme environment of the Taklimakan Desert and to explore the
effects of different diluted media supplemented with norfloxacin on the isolation of
microorganisms in this area. [Methods] Different dilutions of Gauze’s medium No. 1, LB
medium, and R2A medium were supplemented with norfloxacin at a final concentration of
0.015 pg/mL for the isolation of microorganisms from the Taklimakan Desert. [Results] A total
of 246 strains were isolated and identified, which belonged to 221 species, 58 genera, 29 families,
21 orders, 6 classes of 4 phyla. Firmicutes and Actinobacteria were the dominant phyla, Bacilli
and Actinomycetia the dominant classes, Bacillales and Streptomycetales the dominant orders,
Bacillaceae and Streptomycetaceae the dominant families, and Streptomyces, Bacillus, and
Nocardiopsis the dominant genera. Eighty strains with the maximum similarity lower than
98.65% were classified as potential new species, and 2 strains with the maximum similarity
lower than 95.00% were classified as potential new genera. A total of 221 isolated strains were
tested for drug sensitivity, among which 43 strains represented by Streptomyces showed
resistance to norfloxacin. Twenty-five isolates showed moderate resistance to norfloxacin.
[Conclusion] Different dilutions of media supplemented with norfloxacin are beneficial for the
isolation of microorganisms in the extreme environment of the Taklimakan Desert. With this
method, rich microbial resources were isolated, including a number of new species and
drug-resistant strains. The findings provide a basis for the subsequent mining of drug-resistant
strains and exploring microbial resources in extreme environments.

Keywords: microorganisms in the Taklimakan Desert; diluted medium; norfloxacin; drug
susceptibility testing
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Table 1 Sample collection information

Serial number  Collection area Latitude (N)  Longitude (E)  Altitude (m)
TRM?22 225th regiment of Yutian county 36°54'09" 81°17'40" 1364.0
TRM43 G580, Luopu county, Hotan prefecture 39°04'59" 80°57'25" 1128.5
TRMS2 Fourteen Devil’s Forest in Alar city 40°48'00" 82°05'59" 926.0
TRM63 Provincial highway 233 in Bazhou and Qiemo qounty 39°18'50" 83°48'00" 990.0
TRM100 Shaya county, Aksu city 39°37'52" 82°19'41" 988.0
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Figure 1
different dilution concentration gradients.

Bacteria emergence of soil samples from Luopu County and Yutian County on LB medium with
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Yutian Luopu Alar Qiemao Shaya

Norfloxacin [§
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Figure 2 Colony formation in five soil samples compared w1th the addition of norfloxacin.
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Figure 3 Effect of 0.015 pg/mL norfloxacin supplementation on the average number of soil-like colonies.
A: Yutian county soil sample. B: Luopu county soil sample. C: Alar city soil sample. D: Qiemo county soil
sample. E: Shaya county soil sample.
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Table 2 Classification of microorganisms in Taklimakan Desert obtained by isolation and culture

Phylum Class Order Family Genus Species
Proteobacteria Alphaproteobacteria ~ Rhodobacterales Rhodobacteraceae Limimaricola
Paracoccus

Plastorhodobacter
Falsirhodobacter

1

7

1

1

Caulobacterales Caulobacteraceae Brevundimonas 1
Phenylobacterium 1

Rhodospirillales Acetobacteraceae Roseomonas 2
Thal assobacul aceae Thalassobaculum 1

Rhizobiales Devosiaceae Pelagibacterium 2
Devosia 6

Rhizobiaceae Rhizobium 1

Salinarimonadaceae Salinarimonas 1

Phyllobacteriaceae Chelativorans 1

GEa)
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Phylum Class Order Family Genus Species

Methylobacteriaceae Microvirga 1
Sphingomonadales  Erythrobacteraceae Croceibacterium 2
Croceicoccus 1
Altererythrobacter 2
Sphingomonadaceae Sphingomonas 1
Gammaproteobacteria Lysobacterales Lysobacteraceae Luteimonas 1
Lysobacter 1
Coralloluteibacterium 1
Pseudomonadal es Pseudomonadaceae Pseudomonas 1
Enterobacterales Enterobacteriaceae Escherichia 2
Betaproteobacteria Burkholderiales Oxal obacteraceae Massilia 5
Comamonadaceae Delftia 1
Firmicutes Bacilli Bacillales Planococcaceae Planococcus 8
Ureibacillus 1
Bacillaceae Alkalihalobacillus 2
Aquibacillus 1
Bacillus 22
Cytobacillus 7
Fictibacillus 3
Litchfieldia 2
Mesobacillus 2
Metabacillus 11
Oceanobacillus 10
Ornithinibacillus 3
Paenibacillus 9
Sediminibacillus 2
Sutcliffiella 1
Terribacillus 2
Salirhabdus 1
Rossellomorea 1
Myxococcota ~ Myxococcia Myxococcales Myxococcaceae Cystobacter 1
Actinobacteria Actinomycetia Streptosporangiales  Nocardiopsaceae Nocardiopsis 20
Micromonosporales Micromonosporaceae Micromonospora 4
Streptomycetal es Streptomycetaceae Streptomyces 43
Bogoriellales Bogoriellaceae Georgenia 2
Cellulomonadales Promicromonosporaceae Myceligenerans 1
Geodermatophilales Geodermatophilaceae Modestobacter 1
Blastococcus 1
Micrococcales Micrococcaceae Pseudarthrobacter 6
Arthrobacter 3
Microbacteriales Microbacteriaceae Leifsonia 1
Microbacterium 1
Pseudonocardiales  Pseudonocardiaceae Saccharothrix 3
Propionibacteriales Nocardioidaceae Nocardioides 1
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Figure 4 Morphology of purified strains from partial bacterium genera and species. A: Limimaricola. B:
Altericroceibacterium. C: Luteimonas. D: Micromonospora. E: Cystobacter. F: Brevundimonas. G:
Georgenia. H: Thalassobaculum. I: Nocardiopsis. J: Myceligenerans. K: Shigella. L: Lysobacter. M:
Saccharothrix. N: Croceicoccus. O: Sutcliffiella. P: Terribacillus. Q: Cytobacillus. R: Modestobacter.
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The distribution genus of the strain was isolated from the Taklimakan Desert

Els5 ERFuBDTESBINERSH

Figure 5 The distribution genus of the strain was isolated from the Taklimakan Desert.
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Figure 6 Community structure of culturable microorganisms at genus level (A) and Venn diagram of
number at genus level (B) obtained from different soil samples.
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Figure 7 Distribution of bacterial genera obtained from LB (A) and R2A (B) medium with different dilution
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Table 3 Information on resistant strains

No. Serial number  Similar strain Bacteriostatic ring Drug
diameter (mm) resistance

1 TRM82007 Limimaricola variabilis 4.50 R

2 TRM82008 Massilia agri 12.00 I

3 TRM82009 Planococcus halotolerans 13.10 I

4 TRM82016 Oceanobacillus picturae 12.30 I

5 TRMS82017 Cystobacter fuscus 6.80 R

6 TRMS82019 Brevundimonas alba 13.10 I

7 TRMS82025 Streptomyces calidiresistens 6.00 R

8 TRMS82026 Bacillus tequilensis 13.00 I

9 TRMS82027 Nocardiopsis arvandica 2.00 R

10 TRM82030 Streptomyces mangrovi 0.00 R

11 TRMS82031 Metabacillus idriensis 0.00 R

12 TRMS82033 Streptomyces althioticus 0.00 R

13 TRMS82037 Pelagibacterium lixinzhangensis 3.10 R

14 TRM82038 Nocardiopsis dassonvillei subsp. dassonvillei 0.00 R

15 TRMS82039 Streptomyces canalis 0.00 R

16 TRMS82043 Myceligenerans salitolerans 8.00 R

17 TRM82045 Paenibacillus antri 15.00 I

18 TRM82050 Streptomyces roseolilacinus 14.30 I

GES)
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No. Serial number  Similar strain Bacteriostatic ring Drug

diameter (mm) resistance
19 TRMS82059 Paracoccus pueri 0.00 R
20 TRMS82060 Streptomyces calidiresistens 0.00 R
21 TRMS82061 Paenibacillus xylanexedens 0.00 R
22 TRM82067 Nocardiopsis dassonvillei subsp. dassonvillei 0.00 R
23 TRM82068 Pelagibacterium lixinzhangensis 0.00 R
24 TRMS82069 Terribacillus halophilus 9.00 R
25 TRMS82074 Streptomyces rubrogriseus 0.00 R
26 TRMS82076 Streptomyces mangrovi 15.00 I
27 TRM82077 Devosia chinhatensis 0.00 R
28 TRM82078 Pseudarthrobacter siccitolerans 0.00 R
29 TRMS82079 Litchfieldia alkalitelluris 14.00 I
30 TRMS82081 Phenylobacterium koreense 0.00 R
31 TRMS82082 Bacillus mesophilus 9.00 R
32 TRMS82088 Rhizobium halotolerans 8.00 R
33 TRMS82089 Devosia chinhatensis 6.00 R
34 TRMS82114 Streptomyces luridus 13.00 I
35 TRMS82140 Oceanobacillus picturae 0.00 R
36 TRMS82142 Bacillus zhangzhouensis 15.70 I
37 TRMS82143 Bacillus zhangzhouensis 16.00 I
38 TRM82146 Nocardiopsis dassonvillei subsp. dassonvillei 0.00 R
39 TRMS82148 Chelativorans xinjiangense 14.00 I
40 TRMS82149 Sediminibacillus massiliensis 0.00 R
41 TRM82166 Streptomyces luridus 0.00 R
42 TRM82168 Streptomyces luridus 0.00 R
43 TRMS82174 Pseudarthrobacter psychrotolerans 0.00 R
44 TRMS82176 Pseudarthrobacter psychrotolerans 0.00 R
45 TRMS82177 Streptomyces asenjonii 12.30 I
46 TRM82182 Paracoccus marcusii 6.20 R
47 TRMS82184 Streptomyces niveor uber 0.00 R
48 TRMS82185 Streptomyces calidiresistens 0.00 R
49 TRMS82187 Streptomyces |avendul ocol or 0.00 R
50 TRMS82188 Streptomyces luridus 0.00 R
51 TRMS82191 Bacillus mesophilus 6.00 R
52 TRMS82192 Nocardiopsis dassonvillei subsp. dassonvillei 0.00 R
53 TRMS82209 Streptomyces mangrovi 0.00 R
54 TRMS82210 Paracoccus pueri 0.00 R
55 TRMS82218 Nocardiopsis halotolerans 0.00 R
56 TRMS82219 Streptomyces calidiresistens 0.00 R
57 TRMS82222 Nocardiopsis dassonvillei subsp. dassonvillei 15.10 I
58 TRMS82224 Streptomyces mangrovi 0.00 R
R: Tifzh; 1. Hig

R: Resistance; I: Intermediary.
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