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Effects of antibiotics on isolation and culture of
microorganisms from special habitats in Xinjiang of China
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Abstract: [Background] The special habitats of Lop Nur and Wensu Canyon in Xinjiang of
China, with their special geographical location, extreme surrounding natural ecological
environment, and less influence of human activities, promote their unique high-quality
microbial resources. [Objective] To explore the effect of adding antibiotics on the selective
isolation and culture of microorganisms and optimize the selective isolation and culture of
microorganisms in special habitats of Xinjiang to reduce the repeated isolation of strains. In
addition, more microorganisms tolerant to such antibiotics could be selectively cultured to
discover more bioactive products. [Methods] With Gauze’s No.l medium as the foundation
medium, different concentrations of B-lactam antibiotic amoxicillin, aminoglycoside antibiotic
kanamycin, ansa macrolide antibiotic rifampin, quinolone antibiotic norfloxacin, aminool
antibiotic chloramphenicol, and aminoglycoside antibiotic streptomycin were added.
Microorganisms from soil samples of Lop Nur and Wensu Canyon in Xinjiang were isolated.
[Results] The species and number of microorganisms isolated by norfloxacin were the highest,
followed by kanamycin, amoxicillin, rifampicin, and chloramphenicol. Most antibiotics were best
separated by 1/10 MIC and 1/15 MIC concentration. Nineteen strains were isolated and
distributed in 8 genera. Among them, 6 strains belonged to Bacillus, 5 strains belonged to
Streptomyces, 3 strains belonged to Paenibacillus, 1 strain belonged to Rhizobium, 1 strain
belonged to Metabacillus, 1 strain belonged to Promicromonospora, 1 strain belonged to
Pontibacter, and 1 strain belonged to Nonomuraea. Five new species were isolated.
Seventy-three strains were isolated from the soil samples of Wensu Canyon and distributed in
27 genera. Among them, 33 strains belonged to Streptomyces, 1 strain belonged to
Sphingomonas, 2 strains belonged to Pseudoxanthomonas, 5 strains belonged to
Pseudonocardia, 1 strain belonged to Pseudarthrobacter, 2 strains belonged to
Promicromonospora, 1 strain belonged to Priestia, 1 strain belonged to Plantactinospora,
1 strain belonged to Paracoccus, 2 strains belonged to Paenibacillus, 2 strains belonged to
Paenarthrobacter, 1 strain belonged to Nocardia, 1 strain belonged to Micromonospora, 1 strain
belonged to Methylorubrum, 1 strain belonged to Methylobacterium, 5 strains belonged to
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Metabacillus, 1 strain belonged to Lentzea, 2 strains belonged to Kribbella, 1 strain belonged to
Isoptericola, 1 strain belonged to Ensifer, 1 strain belonged to Bosea, 1 strain belonged to
Arthrobacter, 2 strains belonged to Agromyces, 1 strain belonged to Agrococcus, 1 strain
belonged to Actinokineospora, 1 strain belonged to Actinoalloteichus, and 1 strain belonged to
Bacillus. Fourteen new species were isolated. [Conclusion] The addition of norfloxacin and
kanamycin is beneficial to the selective isolation and culture of microorganisms and the
discovery of new strains. This study provides guidance for the selective isolation and culture of

rare microorganisms in special environments.

Keywords: antibiotics; special habitats; selective isolation
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E1 THALTHERM U/ISMIC AEREZNEEBR A HHRIPDE. B: FEK C. RIFEER.

D: W&ER. E: M. F. AEnyid=
Figure 1 Bacterial emergence of Lop Nur supplemented with 1/15 MIC different antibiotics. A:
Norfloxacin. B: Amoxicillin. C: Kanamycin. D: Chloromycetin. E: Rifampicin. F: No antibiotics added.

B2 RTEBRALHRM 1/15 MICERVENMFRERNTEREZERR A WHDE. B: FIi%E
R.C: RWIMPLAR

Figure 2 Colony-forming conditions of soil samples supplemented with 1/15 MIC norfloxacin and
kanamycin in Wensu Canyon. A: Norfloxacin. B: Kanamycin. C: No antibiotics added.
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B3 ZTHALHSIERGHNEEREZRLS A fUHEE. B: BIHTERE. C: #5WE. D: &ZF
AP EE. E: BUNBREIR. F: REFRATEIE. G: A ER. H: B KRR

Figure 3 Colonial morphology of strains isolated from Lop Nur soil samples. A: Rhizobium. B: Pontibacter. C:
Streptomyces. D: Metabacillus. E: Promicromonospora. F: Paenibacillus. G: Bacillus. H: Nonomuraea.

4 RERAIHIBRENSEREELS A:SWE.B: #EWE. C: HAMRMEE. D:
TR, E: /NASIRE. F: SRR RIE. G: LR WE. H: RFMAFEE. 1 5 NAREE. 1.
KRR, K. TIEEREJE. L. @2 w)E. M: itk A E. N: (R R iEEE. O: WitHEE. P: 12
wIREE. Q: RAIBKEE. R: LA IRER. S: AT HE. T: HEwE. U BEshifEE. v, sk
KA. W: i RREE. X: HYSArE. Y: B AawE. 2. PENEE. a: WKE

Figure 4 Colonial morphology of strains isolated from the Wensu Canyon samples. A: Ensifer. B:
Streptomyces. C: Sphingomonas. D: Pseudarthrobacter. E: Micromonospora. F: Actinoalloteichus. G:
Methylorubrum. H: Paenibacillus. 1: Promicromonospora. J: Paenarthrobacter. K: Agrococcus. L:
Metabacillus. M: Isoptericola. N: Pseudoxanthomonas. O: Arthrobacter. P: Lentzea. Q: Paracoccus. R:
Priestia. S: Bacillus. T: Agromyces. U: Actinokineospora. V: Pseudonocardia. W: Nocardia. X: Plantactinospora.
Y: Kribbella. Z: Methylobacterium. a: Bosea.
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*2 FTHHMEBERALIHIBHNEKRER

Table 2 Information of strains from Lop Nur and Wensu Canyon

o Bikk AR BORARUE 3R iR
No. p = Similar strains Maximum  Soil sample Antibiotics
Strain degree of
No. similarity
(%)
1 Kong6 Bacillusaltitudinis41KF2b" (ASJC01000029) 99.79 Lop Nur No antibiotics
added
2 N19 Bacillus cheonanensis PFS-5T (1Q966280) 97.38 Lop Nur Norfloxacin
3 K4 Bacillus coreaensis MS5" (JN578481) 99.82 Lop Nur Kanamycin
4 N48 Bacillus nakamurai NRRL B-410917 (NR151897) 99.71 Lop Nur Norfloxacin
5 Kong9  Bacillus swezeyi NRRL B-41294" (NR157608) 99.65 Lop Nur Norfloxacin
6 N51 Bacillus vallismortis DV1-F-3T (JH600273) 99.70 Lop Nur Norfloxacin;
Chloramphenicol
7 K5 Metabacillus endolithicus JC267" (LM994040) 98.85 Lop Nur Kanamycin
8 N72 Nonomuraea harbinensisNEAU-yn31T (KC306503) 99.64 Lop Nur Norfloxacin
9 N25 Paenibacillus antri SYSU K30003" (MK943674) 96.64 Lop Nur Norfloxacin
10 N57 Paenibacillus translucens CJ11T (MF619925) 99.28 Lop Nur Norfloxacin
11 K2-2 Paenibacillus tyrfisMSt1"T (KT216503) 97.93 Lop Nur Kanamycin
12 N15 Pontibacter akesuensis DSM 18820 (NR043930) 96.43 Lop Nur Norfloxacin
13 Lil Promicromonospora umidemergens 09-Be-007" (FN293378)  99.38 Lop Nur Norfloxacin;
Rifampicin
14 Li3 Streptomyces marokkonensis Ap1T (AJ965470) 99.21 Lop Nur Rifampicin
15 A8 Streptomyces fenghuangensis GIMN4.003T (GU356598) 99.14 Lop Nur Amoxicillin
16 N2 Rhizobium tarimense PL-41T (HM371420) 98.95 Lop Nur Norfloxacin
17 KA2 Streptomyces burgazadensis Z1R7T (KF793919) 96.23 Lop Nur Kanamycin
18 N1 Streptomyces radiopugnans R977 (DQ912930) 99.71 Lop Nur Amoxicillin;
Norfloxacin
19 K2-W  Streptomyces polymachus T258" (KM229363) 98.99 Lop Nur Kanamycin;
Norfloxacin
20 XG2 Metabacillus sediminilitoris DSL-17" (MN067806) 96.85 Wensu Canyon Norfloxacin
21 XG3 Sreptomyces azureus ATCC 149217 (DF968281) 99.93 Wensu Canyon Norfloxacin
22 XG4 Streptomyces burgazadensis Z1R7" (KF793919) 95.78 Wensu Canyon Norfloxacin
23 XG6 Streptomyces phaeoluteigriseus DSM 41896" (NR042097) 99.14 Wensu Canyon Norfloxacin
24 XG8 Streptomyces capparidis EGI 65001957 (KX119420) 99.57 Wensu Canyon Norfloxacin
25 XG9 Metabacillus hal osaccharovorans E33" (HQ433447) 98.86 Wensu Canyon Norfloxacin
26 XG10  Sreptomyces seymenliensis B1041T (KC560729) 99.57 Wensu Canyon Norfloxacin
27 XG11  Sreptomyces coeruleorubidus ISP 51457 (AJ306622) 99.71 Wensu Canyon Norfloxacin
28 XG18  Sreptomyces plumbiresistens CCNWHX 13-1607 (EU526954) 99.78 Wensu Canyon Norfloxacin
29 XG19  Pseudoxanthomonas wuyuanensis CGMCC 1.10978" 99.01 Wensu Canyon Norfloxacin
(NR126229)
30 XG22  Sreptomyces spiroverticillatus NBRC 128217 (AB249921) 98.78 Wensu Canyon Norfloxacin
31 XG29  Sreptomyces europaeiscabiei KACC 20186 (AY207598) 99.28 Wensu Canyon Norfloxacin
32 XG45  Metabacillus sediminilitoris DSL-17" (MN067806) 97.45 Wensu Canyon Norfloxacin

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3322 e E A IE R Microbiol. China
23R 2)
Feo Btk AR FORARMRIEE - HE RS, bR
No. iR Similar strains Maximum  Soil sample Antibiotics
Strain degree of
No. similarity
(%)
33 XG45-1 Bacillus tequilensis KCTC 136227 (MN598645) 99.93 Wensu Canyon Norfloxacin
34 XG46  Pseudarthrobacter siccitolerans 4727 (NR108849) 99.43 Wensu Canyon Norfloxacin
35 XG47  Sreptomyces boluensis YC537" (KU323813) 98.49 Wensu Canyon Norfloxacin
36 XG48  Sreptomyces geranii A3017 (MF100124) 96.75 Wensu Canyon Norfloxacin
37 XG51  Agrococcus lahaulensis DSM 176127 (NR043587) 99.42 Wensu Canyon Norfloxacin
38 XG54  Sreptomyces aquilus GGCR-6" (MH718844) 99.28 Wensu Canyon Norfloxacin
39 XG71  Sreptomyces badius NRRL B-2567" (AY999783) 100 Wensu Canyon Norfloxacin
40 XG72  Sreptomyces polymachus T258" (KM229363) 98.70 Wensu Canyon Norfloxacin
41 XGK12 Sreptomyces violaceochromogenes NBRC 13100" 99.86 Wensu Canyon Kanamycin;
(AB184312) Norfloxacin

42 XG84  Methylobacterium oryzae CBMB20" (CP003811) 99.18 Wensu Canyon Norfloxacin
43 XGK23 Sreptomyces xantholiticus NBRC 1335 (AB184349) 99.79 Wensu Canyon Kanamycin;

Norfloxacin
44 XG95  Streptomyces tailanensis TRM68348T (MK795707) 98.70 Wensu Canyon Norfloxacin
45 XG96  Sreptomyces afghaniensisNBRC 128317 (AB184847) 99.42 Wensu Canyon Norfloxacin
46 XG100 Streptomyces xantholiticus NBRC 133547 (AB184349) 99.14 Wensu Canyon Kanamycin;

Norfloxacin
47 XG101 Streptomyces europaeiscabiei KACC 20186 (AY207598) 98.70 Wensu Canyon Norfloxacin
48 XG102 Bosea caraganae RCAM04680T (MH633716) 99.63 Wensu Canyon Norfloxacin
49 XG109  Sreptomyces polymachus T258" (KM229363) 98.99 Wensu Canyon Kanamycin;

Norfloxacin
50 XG115 Sreptomyces canus DSM 400177 (KQ948708) 100 Wensu Canyon Norfloxacin
51 XG117 Pseudonocardia cypriaca KT2142" (HQ157191) 99.78 Wensu Canyon Norfloxacin
52 XG123 Sreptomyces arboris TRM 68085 (MN263070) 98.78 Wensu Canyon Norfloxacin
53 XG128 Lentzea flaviverrucosa AS4.0578" (AF183957) 98.98 Wensu Canyon Norfloxacin
54 XG131 Promicromonospora alba 1C-HV12T (KP784765) 99.34 Wensu Canyon Norfloxacin
55 XG159 Sphingomonas pituitosa EDIVT (AJ243751) 97.72 Wensu Canyon Norfloxacin
56 XG160 Agromyces cerinus subsp. nitratus ATCC 517637 (AY277619) 98.85 Wensu Canyon Norfloxacin
57 XG162 Sreptomyces umbrinus NBRC 130917 (AB184305) 99.07 Wensu Canyon Norfloxacin
58 XG164 Priestia endophytica 2D" (TAF295302) 99.93 Wensu Canyon Norfloxacin
59 XG181 Sreptomyces exfoliatus NRRL B-2924T (NR041117) 99.93 Wensu Canyon Norfloxacin
60 XG182 Paracoccus haematequi M1-83T (MH665405) 99.92 Wensu Canyon Norfloxacin
61 XG183 Paenarthrobacter nitroguajacolicus G2-17 (AJ512504) 100 Wensu Canyon Norfloxacin
62 XG184 Sreptomyces sioyaensis NRRL B-5408" (DQ026654) 99.71 Wensu Canyon Norfloxacin
63 XG189  Pseudoxanthomonas wuyuanensis CGMCC 1.10978" 99.36 Wensu Canyon Norfloxacin

(NR126229)
64 XG193  Sreptomyces xantholiticus NBRC 133547 (AB184349) 99.64 Wensu Canyon Norfloxacin
65 XG199 Sreptomyces zinciresistens K42 (GU225938) 98.91 Wensu Canyon Norfloxacin
66 XG200 Methylorubrum pseudosasae BL44T (EU912442) 99.93 Wensu Canyon Norfloxacin
(GE3)
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67 XG203 Micromonospora echinospora DSM 43816" (LT607413) 99.35 Wensu Canyon Norfloxacin
68 XG227 Sreptomyces turgidiscabies ATCC 700248 (AB026221) 98.70 Wensu Canyon Norfloxacin
69 XG228 Metabacillusidriensis SMC 4352-2T (AY904033) 99.50 Wensu Canyon Norfloxacin
70 XG229 Pseudonocardia cypriaca KT2142" (HQ157191) 99.50 Wensu Canyon Norfloxacin
71 XG230 Metabacilluslitoralis SW-2117 (AY608605) 98.66 Wensu Canyon Norfloxacin
72 XG232  Arthrobacter tumbae LMG 195017 (AJ315069) 99.21 Wensu Canyon Norfloxacin
73 XG246 Promicromonospora alba 1C-HV 12T (KP784765) 99.43 Wensu Canyon Norfloxacin
74 XG253  Plantactinospora mayteni YIM 61359" (F1214343) 99.20 Wensu Canyon Norfloxacin
75 XG254 Paenibacillus lautus NBRC 15380" (NR040882) 97.56 Wensu Canyon Norfloxacin
76 XGK2 Isoptericola halalbus CFH 911517 (MN795759) 99.35 Wensu Canyon Kanamycin
77 XGK3  Actinoalloteichus cyanogriseus DSM 43889T (AB006178) 99.78 Wensu Canyon Kanamycin
78 XGK4  Nocardia suismassiliense S-137" (LT984490) 99.20 Wensu Canyon Kanamycin;
Norfloxacin
79 XGK5  Kribbella pittospori PIP 158" (GU434268) 99.93 Wensu Canyon Kanamycin
80 XGK12 Sreptomyces azureus ATCC 149217 (DF968281) 99.35 Wensu Canyon Kanamycin;
Norfloxacin
81 XGK14 Sreptomyces pseudovenezuelae DSM 402127 (KQ948163) 99.35 Wensu Canyon Kanamycin;
Norfloxacin
82 XGK19 Pseudonocardia hierapolitana PM2084T (JN989288) 98.11 Wensu Canyon Kanamycin
83 XGK21 KribbellaitalicaBC637" (KJ875927) 99.42 Wensu Canyon Kanamycin
84 XGK22 Agromyces ramosus DSM 43045" (X77447) 99.42 Wensu Canyon Kanamycin
85 XGK25 Pseudonocardia cypriaca KT2142" (HQ157191) 99.85 Wensu Canyon Kanamycin;
Norfloxacin
86 XGK26 Actinokineospora alba CPCC 201030" (EU438907) 99.42 Wensu Canyon Kanamycin
87 XG195 Pseudonocardia kunmingensis YIM 63158" (FJ817377) 98.40 Wensu Canyon Kanamycin;
Norfloxacin
88 XGK36 Ensifer meliloti LMG 61337 (X67222) 99.93 Wensu Canyon Kanamycin
89 XGW5  Sreptomyces ginkgonis KM-1-2T (KU758899) 99.71 Wensu Canyon Norfloxacin
90 XGN15 Metabacillus halosaccharovorans E33" (HQ433447) 98.15 Wensu Canyon Norfloxacin
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Figure 5 Phylogenetic tree of strains isolated from Lop Nur soil based on 16S rRNA gene sequence. Bars
indicate nucleotide; Numbers at the branch points indicated the bootstrap values; Numbers in parenthesis

represent GenBank accession number.
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Figure 6 Phylogenetic tree of strains isolated from Wensu Canyon soil based on 16S rRNA gene sequence.
Bars indicate nucleotide; Numbers at the branch points indicated the bootstrap values; Numbers in
parenthesis represent GenBank accession number.
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Figure 7 Genera of strains isolated from soil of Lop Nur and Wensu Canyon.
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Figure 8 Adding kanamycin and norfloxacin to isolate the genera of the strain.
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