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Introduction

•

•

•

•

Although major progress has been achieved in cancer therapy for
the past few decades, cancer remains a serious public health threat.

 
Chemotherapy is one of the common therapeutic approaches for

controlling cancers. Unfortunately, most patients eventually relapse
and develop drug resistance.

 
On this account, a continuous supply of novel drugs with high

effectiveness and safety is urgently needed.
 

extensive and intensive studies on the underlying antitumor
mechanisms of the drugs are also required
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Introduction

• The genus Streptomyces, with its vast distribution and innate
capability of producing diverse bioactive secondary metabolites,
has served as an important source of novel antibiotic
candidates for decades.
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Introduction

• Lilium davidii var. unicolor (Hoog) Cotton (commonly called
Lanzhou lily), a famous healthcare edible medicinal plant rich in
amino acid, vitamins, glycosides, alkaloids, and polysaccharides,
possesses antioxidant activities.
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Graphical Abstract
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Materials and Methods

• Sample collection and actinomycetes isolation :
Thirty healthy roots L. davidii var. Monochrome cotton (Hogg)
was randomly selected. The roots of the plant were carefully dug
to ensure its integrity, then stored in aseptic plastic bags at 4 ° C
and processed within 24 hours after collection.
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Materials and Methods
•

•
•

•

•
•

Primary screening of endophytic isolates for antimicrobial
activity:
All 15 isolates were cultured on agar
The spore suspension was prepared and inoculated on the culture
medium for 7 days at 23 degrees
Then it was covered with 5 ml of soft nutrient agar 0.6% (weight
by volume)
Seed was cultured with 500 μl of cultured marker microorganisms
Then, the coated plates were incubated at 28 ° C for 24 h, the
apparent inhibition zone around each isolate was recorded for
positive antimicrobial activity.
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Materials and Methods

• Antimicrobial assay of LRE541 isolate:
 
The actinomycete-like isolate, which exhibits an apparent
inhibitory zone against all pathogenic microorganisms tested,
was further evaluated by disk diffusion method.
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Materials and Methods
Morphological and physiological characteristics of

LRE541 isolate
•

•

•

•

Pure culture of LRE541 daily in ISP medium
 

Micromorphology and sporulation of culture by light microscopy
 

Aerial mycelium and spores after 14 days of growth in culture
medium with electron microscopy
 

Physiological characteristics such as extracellular enzyme activity,
carbon / nitrogen source utilization, and temperature / pH tolerance
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Materials and Methods

•
•
•

•

16S rRNA sequencing and phylogenetic analysis:
Genomic DNA (gDNA) of LRE541 isolate was extracted.
The sequence of the 16S rRNA gene isolated from LRE541 was
matched with the closest gene sequence of Streptomyces spp.
 
The 16RE rRNA gene sequence isolated from LRE541 was sent
to GenBank nucleotide sequence databases under registration
number MK138546.
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Materials and Methods

•

•
•

•

Fermentation and extraction of secondary metabolites
from LRE541:
LRE541 isolate was inoculated on mile agar medium
the biomass was centrifuged and the supernatant was
extracted three times with an equal volume of ethyl
acetate.
The ethyl acetate fractions were then concentrated at 40 °
C in a rotary vacuum distillation apparatus.
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Materials and Methods
•








In vitro cytotoxic assay of LRE541 extract:
Cell culture: Antitumor activity of LRE541 extract against a wide range
of cell lines, including nine human cancer cell lines

 
Cytotoxicity test: Cell survival rate using MTT method

 
Analysis of cell apoptosis: Data were obtained and analyzed
using flow cytometer.

 
Cell cycle analysis: Cell cycle analysis was also performed by
flow cytometry 13



Materials and Methods

•
•

Analysis of cell apoptosis
Cell cycle analysis

flow cytometer
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Materials and Methods

•

•

•

Purification and identification of bioactive metabolites
from LRE541 extract:
The ethyl acetate extract of LRE541 was separated and purified on
a HP-20 macro-porous column and washed with a mixture of H2O-
EtOH gradient (70:30, 50:50, 20:80) to give three fractions.

 
 

Structural identification of purified metabolites in spectroscopy
using spectroscopy techniques
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Materials and Methods

• statistical analysis:
 
SPSS software was used for statistical analysis
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Results
• Isolation of endophytic actinomycetes and screening for antimicrobial

activities
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Results

• Phenotypic characteristics of isolate LRE541
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Results
• Phenotypic characteristics of isolate LRE541
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Results
• Phenotypic characteristics of isolate LRE541
 

20



Results
• 16S rRNA gene‑based phylogenetic analysis
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Results
• Cytotoxicity of the LRE541 extract towards various cell lines
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Results
• Induction of apoptosis in 7901 and RKO cell lines
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Results
• The LRE541 extract inhibits the cell cycles of 7901 and RKO cell lines
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Results




Chemical profiling of the LRE541 extract using UHPLC‑MS/MS
analysis
To investigate the compounds that may be responsible for its
anti-neoplastic properties, LRE541 extract was subjected to
ultra-high performance liquid chromatography-tandem mass
spectrometry (UHPLC-MS / MS).
There are about 700 compounds in LRE541 extract. More than
one-seventh of the compounds have been recorded to show
various biological activities, including thirty-nine antitumor
compounds, ten antioxidant compounds and sixteen
antimicrobial compounds.
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Results
• Structure elucidation and cytotoxicity of compounds from LRE541 extract
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Results
• Structure elucidation and cytotoxicity of compounds from

LRE541 extract
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Conclusion:







LRE541 isolated from root tissue of L. davidii var. Cotton
monochrome (Hoog) and study of cytotoxic activity of isolates
secondary to a panel of human malignant cell lines
Further detection of cell apoptosis and cessation of the RKO
and 7901 cell cycle by flow cytometry revealed a basic
mechanism underlying biological action.
Secondary metabolites and may elucidate the potential
application of metabolites in the treatment of RKO and 7901
cell lines.

28



Conclusion:





The chemical profile of LRE541 extract identified by UHPLC-MS
/ MS analysis showed the presence of antitumor and
antimicrobial compounds in the extract.
Further chemical analysis of Streptomyces sp. LRE541 led to
the discovery of a prenylated indole dictapopyrazine (DKP)
alkaloid, identified as neoquinoline A, an antitumor agent. The
two anthraquinones, 4-deoxy-ε-pyromycinone and epsilon-
pyromycinone, both have anti-cancer activity.
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Thank you for your attention
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