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INTRODUCTION 

Emergence of Antimicrobial resistance 

Necessity for antibiotic discovery 

Actinobacteria 

Mongolia and Saxual forest   
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METHODS AND MATERIALS 

Metabolites 
identification 

Extract 
preparation 

and 
antibacterial 

assay

Taxonomic 
identification 

Actinobacteria 
isolation 

Sample 
collection and 
preparation 
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SAMPLE COLLECTION
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ACTINOBACTERIA ISOLATION 

Preparation of 
soil samples and 

serial dilution 

Supplementation 
of  media with 
soil leaching 

liquor

Incubation for 2-
8 weeks at 30℃

Sub-culture the 
isolates on ISP-2

Storage at -80℃
ISP-2 + 20% 

glycerol
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SELECTIVE MEDIA 
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TAXONOMIC IDENTIFICATION 

DNA 
extraction

16s rRNA 
PCR

Sequencing
NCBI blast 

and 
Ezbiocloud

Phylogenetic 
tree by 

MEGA11
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ANTIMICROBIAL ASSAY 

Culture of 49 isolates out 172 
on TSB or ISP-2 medium (30℃, 

180 RPM, 3-14days)

Ethyl acetate extraction with 
separating funnel 

Drying the extracts and 
resolving in methanol/water 

solution 

Antimicrobial assay (paper disk 
diffusion) against ESKAPE group 
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DETERMINATION OF ANTIMICROBIAL MECHANISM

Dual-fluorescent receptor system “JW5503-pDualrep2”

Reporter strain “E. coli JW5503 ∆tolC”

ChemiDoc Imaging System with two channel 

First channel :“Cy3-blot” (553/574 nm, green pseudocolor) for red fluorescent protein (RFP) fluorescence

Second channel : “Cy5-blot” (588/633 nm, red pseudocolor) for Katushka2S fluorescence

Induction of expression of Katushka2S is triggered by translation inhibitors, while RFP is upregulated by DNA damage-induced SOS
response

Erythromycin and Levofloxacin were used as positive controls for inhibitors of protein and DNA biosynthesis, respectively
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THIN LAYER CHROMATOGRAPHY (TLC) 
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TLC
Ethyl acetate extract of cultural broth 

Silica gel 60 𝐹254

Methanol/ dichloromethane(v/v, 1/9)



UPLC/QTOF-MS/MS ANALYSIS

Resolving the TLC 
bands

UPLC

MS/MS

• Using methanol 

• Final concentration of 
1mg/ml 

• Electro Spray ionization

• BEH C18 column

• using two mobile phase

• DDA

• MS𝐸
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MOLECULAR NETWORKING 

Data visualization by Cytoscape 3.9.1

Network annotation propagation 

Generation of network by GNPS

Obtained data from DDA LC-MS/MS
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RESULTS 

Phylogenetic results 

Antimicrobial activity and 
mechanism of action

TLC

Chemical identification

Network analysis

13



STATISTICS OF ISOLATES
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PHYLOGENETIC RESULTS 

15



ANTIMICROBIAL ACTIVITY AND MECHANISM OF ACTION
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ANTIMICROBIAL ACTIVITY AND MECHANISM OF ACTION
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THIN LAYER CHROMATOGRAPHY 
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CHEMICAL IDENTIFICATION 
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CHEMICAL IDENTIFICATION 
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MOLECULAR NETWORKING 
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