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Fig.1 The chemical structure of daptomycin.
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Table 1  The actinomycetes used in this study and their origin

Source Amount
Lime rock 25
Vegetable field soil 24
Taxus chinensis endophytes 5
Camptotheca acuminata endophytes 5
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Table 2 Primers used in this study

Primer Sequence (5°—3") Size /bp
16S rRNA27F AGAGTTTGATCMTGGCTCAG 20
16S rRNA-525R  AAGGAGGTGWTCCARCC 17
dpaF1 GCGGCGAGCGCTCCCGSTRSTTCGG 25
dpa-R1 AAGGGGACGCCGGTGGMSACSGTGTG 26
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Fig.2 Schematic diagram of screening steps for daptomycin-—resistant environmental actinomycetes and selected results. A: Screening process of

aptomycin—resistant an aptomycin—-degratation enviromental actionomycetes; :
daptomy tant and daptomy legratat tal act yeet B

Screening resulit of daptomycin-degratation enviromental

actionomycetes; C: Screening resulit of daptomycin-resistant enviromental actionomycetes. 1. Culture with daptomycin (20 pg/mL; 2. Culture only;

3 —4. Daptomycin full degradation stranis; 5. Daptomycin part degradation strani; 6. Daptomycin—resistant strain.
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Fig.3  Phylogenetic N-J tree based on partial 16S rNRA gene sequences showing the positions of isolates. Bootstrap values (% ) based on 1000

resampled data sets are shown at the nodes. The scale bar reprsents 0. 01 subsititutions per site.
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Fig.4 PCR analysis of the distribution of daptomycin acylase encoding gene in daptomycin inactivating actinomycetes. M. DNA marker. 1. S.

venezuelae;2. S. roseosporus; 3.S. coelicolor; 4. sterile water;5 —19. daptomycin inactivating actinomycetes.
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Characterization of daptomycin-resistance in environmental
actinomycetes

Guojian Liao®, Yanli Zhao®, Kangli Xu, Dan Li, Ludan Dai , Changhua Hu"

Institute of Modern Biopharmaceuticals, School of Pharmaceutical Sciences, Southwest University, Chongqing 400715,
China

Abstract: [Objective] Daptomycin-resistance in environmental actinomycetes was studied to provide warning systems for
emerging clinical resistance. [Methods] In total 49 soil and 10 endophytic acitnomycetes were used in this study. The
daptomycin resistant strains were identified by measuring daptomycin resistance profile. Subsequently, daptomycin
inactivating assay was preformed to distinguish resistance from other nondestructive mechanisms. Then, the strains of
interest were determined by morphology and 16S rRNA gene sequence analysis. Finally, PCR analysis was used to detect
the daptomycin acylase gene (dpa) encoding daptomycin acylase in those strains [Results] All strains tested in this
study were resistant towards daptomycin. Of them 24 soil acitnomycetes and 4 endophytic actinomycetes had the ability to
inactivate daptomycin, while the remaining strains used other measures to confer resistance. Sequence analysis
demonstrated that strains inactivating daptomycin were Streptomyces, Micromonospora and Norcadia. PCR analysis shows
that 17. 9% strains contained the dpa. [Conclusion] There is very high percentage of resistance in environmental
actinomycetes and inactivating daptomycin is one of the main resistant mechanisms.

Keywords: daptomycin, streptomyces, resistant mechanism, inactivation
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