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Silver nanoparticles (AgNPs) have gained considerable
attention in the f ield of medicine owing to their
physiochemical properties. Actinomycetes are eff icient
microbe for metal nanoparticle production extracellularly
and intracellularly. In this regard, the extracellular
biosynthesis of AgNPs by a sp. isolated from
the rhizosphere soil in Saudi Arabia was achieved. Eleven
actinomycete isolates coded NBrR1 to NBrR11 were isolated
and purif ied on starch nitrate agar medium. Screening the
f iltrates of these isolates for the biosynthesis of AgNPs
revealed that, only 4 isolates exhibited various bio-
reductiondegreesof Ag inaqueoussolutionassuggested by
initial changes in the color of the solution. Among them,
NBrR7 was selected as the most potent-isolate and
identif ied based on the cultural, morphological as well as
the physiological and biochemical characteristics which
indicated belonging of this isolate to the genus

and designated as sp. NBrR7.
The microbiologically synthesized AgNPs showed
promising antibacterial activity, especially against

and . Promising cytotoxicactivitywas
recorded for AgNPs against number of human cancer cell
lines where it showed strong cytotoxicity against colon
carcinoma (HCT-116) with Ic 21.8 µg/ml, moderate activity

against liver carcinoma (HEPG2) with IC 39.5 µg/ml while

it was weak against breast adenocarcinoma (MCF-7) with
IC 47.80 µg/ml. The microbiologically synthesized AgNPs

obtained from the locally isolated sp. NBrR7
has lowertoxicityand excellent biomedical applications.
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Introduction:
In recent years, silver nanoparticles have got considerable
attention due to their use as catalyst, antimicrobial and
therapeutic agent marker (Ivrigh ., 2017) and adsorbent
in many applications such as drug delivery, composite
synthesis, material and fabric coating (Shrivastava .,
2007), monitoring of some pesticides (Ivrigh , 2017),
detoxif icationof hazardous materialsand decolorizationof
dyes (Adiguzel ., 2018). Indeed, Nanoparticles are now
considered as a viable antimicrobial agent and seem to have
tremendous potential to solve the problem of microbial
multidrug resistance (Rai , 2012; Franci , 2015) and
microbial biof ilm formation (Mallevre , 2016).
Considering the limitations of antibiotic therapy and the
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severe side effects of current antimicrobial drugs, there is an
urgent need for a new class of therapeutic agents with better
biocompatibilityand eff iciency (Wypij ., 2018).

AgNPs are often produced by chemical methods, which
were carried out by hazardous reducing agents such as
NaBH , hydroquinone and gallicacid, and physical methods

requiring high temperature, pressure, and energy or
through combinations of both chemical and physical
methods. Alternatively, biological methods that are cost-
effective, safe and eco-friendly, can be applied for AgNPs
production. Furthermore, synthesized AgNPs by biological
methods is easily purif ied and recovered from the reaction
medium. In biological methods, plant extract or cell lysates
of microorganisms work as reducing agents for AgNPs
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production. However, the use of plants is not seeming to be
more appropriate for industrial-scale production of AgNPs
considering the cultivation time, harvesting and
transportation costs of plants. Thus, there is a signif icant
concern about the use of microorganisms to produce
AgNPs (Adiguzel ., 2018).

Actinomycetes are considered an important resource
for new products of medical and industrial interest such as
antimicrobial agents (Bhosale , 2015; Mohamedin

., 2015). Theyare being used aseco-friendly nano factories
(Deepa ., 2013; Abdeen ., 2014; Lakhsmi ., 2015).
Actinomycetes are eff icient microbes for metal nano-
particle production extra and intracellularly. The synthesis
of nanoparticles by actinomycetes represents good stability
and polydispersity. Actinomycetes possess important
biocidal activity against different pathogens (El-Naggar &
Abdelwahed, 2014; Golinska ., 2014; Mohamedin .,
2015). Moreover, it can be manipulated genetically in order
toprovide bettercontrol oversize (Bhosale ., 2015).

Actinomycetes are widely distributed in soils and
represent a high proportion of the soil microbial biomass.
Among actinomycetes, is represented by the
largest number of species and varieties, which differ greatly
in theirmorphology, physiologyand biochemical activities.
For several decades, terrestrial actinomycetes have proved
to be an importantsource of biologicallyactive metabolites,
including antibiotics, antitumor, immunosuppressant
agents and biogenic nanoparticles (Adiguzel ., 2018).

are the saprophytic organism that spends the
most life cycles as semi-dormant spores. In life cycle,

spores germinate for producing substrate
mycelium, which during maturation fragments into chains
of spores (Jayaseelan ., 2012). Generally, synthesize
many different metabolites, antibiotics represent the most
known product used in the veterinary and pharmaceutical
side. spp. positive for gram stain, f ilament
bacteria and produce a different compound with having
biologically active compounds such as hydrolytic enzymes,
antibioticsand enzyme inhibitors (Sastry ., 2003).

The extracellular biological synthesis of AgNPs could
be an attractive and ecologically friendly alternative
method for the preparation of large quantities because it
offers the advantage of easy downstream processing.
Moreover, these are easy to handle and can be manipulated
genetically without much diff iculty (Abdeen , 2014).

In the present study, we selected actinobacterial strain
for the synthesis of biogenic nanoparticles as these
microorganisms are known to be important producers of
most natural bioactive compounds, mainly antibiotics and
antimetabolites (Bérdy, 2005; Newman & Cragg 2007;
Olano ., 2009). The aims of the present study were
isolation, screening for silver nanoparticles from

cultures isolated from soil samples collected
from different localities at Rafha governorate in the

et al

et al. et
al

et al et al et al

et al et al

et al

Streptomyces

et al
Streptomyces

Streptomycetes

et al

Streptomyces

et al

et al.

et al

Streptomyces

Northern Border region, Kingdom of Saudi Arabia. The
synthesized AgNPs were tested for antimicrobial activity
and then evaluated for cytotoxicity against some
humancancercell lines.

The chemicals used in this study
were of analytical grade. Silver nitrate was purchased from
Himedia, Mumbai, India. Dulbecco’s Modif ied Eagle’s
Medium (DMEM), Phosphate Buffered Saline (PBS),
Dimethylsulfoxide (DMSO) and 3-(4,5–dimethyl
thiazol–2–yl)–5–diphenyl tetrazolium bromide (MTT)
werepurchased fromSigmaAldrich (St. Louis, MO, USA).

in vitro

Chemical and reagents:

Microbial test strains:

Cell lines:

Collection of soil samples:

Isolation of actinomycete cultures:

Screening for synthesis of silver nanoparticles using
spp.:

antimicrobial activity was assayed against
a panel of microorganisms certif ied by American Type Culture
Collection (ATCC) and National Collection of Pathogenic Fungi
(NCPF), including two Gram-positive bacteria
ATCC 6633 and ATCC 6538, and against two
Gram-negative ATCC 9027 and

ATCC 7839. Cultures were inoculated into specif ic
brothsand incubated at 37 C for24 h.

the human livercarcinoma (HEPG2), the human colon
carcinoma (HCT 116) and the human breast adenocarcinoma
(MCF-7) cell lines were obtained from American Type Culture
Collection (Rockville, MD) then maintained by serial sub-
culturing at the National Cancer Institute (NCI), Cairo, Egypt.

a total of f ifteen soil samples
included; f ive sandy soils, f ive rhizospheric soils, and 5
uncultivated soils were collected from different localities of the
targeted area. The soil samples were collected in sterile plastic
pagesand kept inan iceboxcontaining ice packs until theyreached
the laboratory. Samples treatment: the samples were subjected to
physical and chemical pretreatment methods in order to facilitate
the isolation of actinomycetes. Firstly, heat treatments were
performed by holding soil samples in a water bath (Memmert) at
50°C for 60 min. secondly, the collected samples, were air-dried,
pre-treated with CaCO at the ratio (1:10 w/w) and incubated for 4

days at 28°C before plating (Tsao ., 1960). All samples were
diluted with sterile 0.9 % saline prior to inoculation onto isolation
plates (Takizawa ., 1993).

isolation of actinomycete
was done by serial dilution method from the soil suspension
(Hayakawa, 2008). The isolation and enumeration of
actinomycetecolonies from thecollected sampleswerecarried out
on a starch nitrate agar medium. The medium was adjusted to the
initial pH 7.0 prior to sterilization using 0.1 N NaOH or 0.1 N HCl
solution, the medium was supplemented with cycloheximide
(50µg/ml) to minimize the fungal contamination. The obtained
actinomycete cultures were purif ied using the dilution plate
techniquedescribed byWilliams & Davis (1965).

the actinomycete culture was grown in 250
ml Erlenmeyer flasks containing 100 ml of starch casein nitrate
medium and incubated at 35 C on a rotary shaker of 120 rpm for 5
days. At the end of the incubation period and under aseptic
conditions, the actinomycete cellswere separated from the culture
broth by using Whatman no. 1 f ilter paper. 5 ml f iltrate was added
into 25 ml mM AgNO solution in 100 ml conical flasks at room

Bacillus subtilis
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Escherichia coli
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temp. in dark for some period. After one hour, the formation of
silver particles started. The bio-reduction of Ag in aqueous
solution of the most potent isolate was monitored by measuring
the UV-Visible spectrum of the reaction medium at different time
intervals (12, 24, 48, 72, 96 and 120 h). This UV-Visspectral analysis
has been done by using a Perkin-Elmer Lamda-25
spectrophotometer.

it was tested by the agar disc diffusion method
(Chung ., 2004). Bacterial inoculums (100 µl) were spread
evenly onto 20 ml Mueller-Hinton agar set in 90-mm Petri dishes
using asterile cotton swab. Sterilized paperdiscs (6-mm diameter)
were impregnated with 20 µl microliters of AgNPs solution using a
micropipette and f irmly placed onto the inoculated agar ensuring
even distribution to avoid overlapping of zones. After overnight
incubation at 37 C, the zone of inhibition around the discs was
recorded (Chan ., 2011).

for maintaining
thepreviously mentioned carcinomacells, itwascultured in 75 cm

cell culture flasksof RPMI-1640 mediumcontaining 1% MEM non-
essential amino acid solution, 10% fetal bovine serum and 1%
penicillin-streptomycin solution in a humidif ied atmosphere of
95% air, 5% CO at 35°C. The number of cells was maintained to be

between 20 and 25. For studying the anticancer activity, the cells
were cultured in plates of 96-well in a concentration 0.2 mL of cell
solution/well then the cells were allowed to attach for 24 h before
treatment with tested AgNPs. For determination the cytotoxicity
of the tested materials, the cell monolayers were washed with PBS
then theseriallydiluted materialswereadded and dispensed tothe
pre-cultured plates (Romero ., 2003). Anticancer activity was
performed atthe National Cancer Institute (NCI), Cairo, Egypt.

the cytotoxic activity of the
microbiologically synthesized AgNPs against the selected human
cancer cell lines was studied by MTT assay (Mossmann, 1983).
Briefly, the tested human cancer cells were incubated for 4 h in
serum-free medium containing 0.8 mg of 3-(4,5-dimethyl-2-
thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide) (MTT). The
cells were washed with 1 ml of phosphate buffer saline (PBS)
followed by the addition of 1 ml dimethyl sulfoxide (DMSO) then
the solution was shaken gently for 10 min until the complete
dissolution. 96-well plates were inoculated with aliquots (200 µL)
of the prepared solution, the absorbance was recorded using the
microplate spectrophotometer system at 560 nm. The obtained
results were analyzed using the software of Softmax pro (version
2.2.1) as a percentage of the control value. For obtaining the
survival curve, the relationship between the AgNPs concentration
and surviving fraction was plotted and IC (the concentration

required for50% inhibitionof cellviability) wascalculated.

the characterization of the most potent sp. NBrR7
was done by conventional methods according to the guidelines
adopted by the International Project (Shirling &
Gottlieb, 1966). The cultural characteristics were studied
according to the guidelines established by the ISP (Shirling &
Gottlieb, 1966), colors were assessed on the scale adopted by
Kornerup & Wanscher (1987). Micro-morphological studies were
carried out using light and scanning electron microscope (JEOL
JSM 5300, JEOL Technics Ltd., Japan) (Bozzola & Russell, 1999)
according to the method of Tresner & Davies (Tresner, 1961).
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Antimicrobial activity of AgNPs synthesized from
sp.:

Cytotoxic activity of the synthesized AgNPs:

Cytotoxic activity using MTT assay:

Conventional characterization of sp. NBrR7:
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Diaminopimelic acid isomers in the cell-wall and whole-cell sugar
patternwereanalyzed using the method of Becker (1965). The
physiological and biochemical characteristics; melanin pigment
production, utilization of carbon and nitrogen sources, enzymatic
activities and other physiological characters were also studied
(Lechevalier & Lechevalier, 1970). All experiments were performed
in triplicates.

the results were recorded as mean values and
the statistical signif icance was calculated using ANOVA (one-way
analysis of variance), the differences were considered signif icant
whenp<0.05.

et al.

Statistical analysis:

Isolation and screening for AgNPs of the isolated
actinomycete cultures:

Screening for AgNPs synthesis:

Taxonomic characterization of isolate, NBrR7:

in the present study eleven
actinomycete isolates coded NBrR1 to NBrR11 were isolated
and purif ied on starch nitrate agar medium using dilution
plate method. These isolates were arranged as 2 isolates
(18.18%) were fromsandysoils, 3 isolates (27.27%) were from
uncultivated soils as well as 6 isolates (54.54%) were
obtained from rhizosphere zone of some cultivated plants
in the studyarea. Dataof the obtained actinomycete isolates
are tabulated inTable-1.

for testing biosynthesis
of AgNPs by the obtained actinomycete cultures, it was
allowed to grow on starch casein nitrate medium under
submerged fermentation at optimum incubation. Among
the eleven actinomycete f iltrates which were tested for their
ability to the bio-reduction of Ag+ in aqueous solution, only
4 f iltrates (36.36%) belonging to 4 different isolates (NBrR2,
NBrR3, NBrR7 & NBrR11) exhibited various reduction
degrees as suggested by initial changes in the color of the
solution (Plate-1) after incubation for 72 h. Among them,
NBrR-3 isolate was selected as the most potent strain for the
biogenic synthesis of AgNPs where it showed deep brown
color in comparing with other isolates. It is well known that
AgNPs exhibit brown color in aqueous solution due to the
excitation of surface plasmon vibrations in AgNPs.
Reduction of the silver ion to silver nanoparticles during
exposure to theactinomycete f iltratewas followed byacolor
change and as well as by UV-Vis spectroscopy. The f iltrate of
NBrR7 isolate was tested for its ability to reduce Ag at
different time intervals ranged from 12 to 120 h, it was found
that this isolate was able to synthesis AgNPs after 48 h of the
reaction (Fig.-1).

the
cultural characteristics of the isolate NBrR7 was studied on
7-ISP media. It was recorded that, the colony of this
organism is of gray color, coccoid, compact raised and rough
(Plate-2a). The color of the mature aerial mycelium was
grayish to yellowish, therefore, it was related to yellowish-
gray color series (Plate-2b). Diffusible pigments were
recorded on yeast -malt extract agar media (ISP-2) only also
slight melanin pigment was observed on tryptone yeast
extract broth (ISP–1) media (Plate-2b,c), the organism was

+
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negative to melanin pigment production except on ISP-1
medium. Chemotaxonomic (Cell wall analysis) of the
actinomycete isolate, NBrR7 exhibited that the isolate
contained major amounts of LL-diaminopimelic acid (LL-
DAP) and glycine indicating that; the cell wall
peptidoglycan belonged to type I (Wall-chemo type I), but
no characteristic sugars were detected, thus the isolate, had
the same composition of symbolic cellular components as
the genus . The physiological, biochemical
properties, C- and N-source utilization, tolerance to NaCl,
growth pH, growth temperature, growth inhibitors and
sensitivity toantibioticsaregiven inTable-2.

The cultural, morphological, physiological and
biochemical characteristics of actinomycete isolate, NBrR7
indicated belonging of this isolate to the genus

thus it was designated as sp.
NBrR7.

Antimicrobial activity of synthesized silver
nanoparticles (AgNPs): the biologically synthesized AgNPs
from sp. NBrR7 showed promising
antibacterial activity against all tested bacterial strains
(Fig.-4). The highest antibacterial activity was recorded for

(24.5±0.15 mm) followed by
(18.0±0.25 mm) than (14.5±0.30 mm) while the
lowest antibacterial activity was recorded in case of
(13.0±0.10 mm). anticancer activity of synthesized
silver nanoparticles (AgNPs): generally, the results of the
cytotoxic activity of AgNPs showed strong cytotoxic
activities against the tested cell lines with varying degrees
(Fig.-5). The highest cytotoxic activity was against human
colon carcinoma (HCT-116) cell line with IC 21.8 µg/ml,

moderate cytotoxic activity was recorded against human
livercarcinoma (HEPG2) cell line with IC 39.5 µg/ml while

weak cytotoxic activity was recorded against human breast
adenocarcinoma(MCF-7) cell linewith IC50 47.80 µg/ml.

Silver nanoparticles have great importance among metal
nanomaterials due to their physicochemical properties
(Abdeen , 2014). Therefore, nanoparticles have huge
potential for application in medicine (Firdhouse & Lalitha,
2015). Moreover, the biological synthesis of AgNPs is an
easy, eff icient and eco-friendly approach as compared to
physical or chemical methods (Devi , 2012; Rai .,
2015). Biological synthesis of metal nanoparticles has been
well achieved by different microorganisms (Golinska ,
2014; Zarina & Nanda, 2014). In the present study, a total of
eleven actinomycete isolates were isolated from different
soil samples and purif ied on starch nitrate agar medium
using dilution plate method. The cell-free supernatant of
the obtained pure isolates was tested for extracellular
biosynthesis of AgNPs through their ability to the bio-
reduction of Ag in aqueous solution. The synthesis of
nanoparticles by actinomycetes has many advantages e.g.
they are safe to handle, easily available, and possess variable
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Discussion:

Table-1: Distribution of the obtained actinomycetes according to
the samples characteristics

No. ID code Sample characteristics Colony Color

Table-2: Physiological and biochemical characteristics of the
isolate, NBrR7

Character Results Character Results

(-) = negative, (+) = moderate , (++) = , (wg)=
weak growth, (+++) = .

a b c d

e

good growth
abundant

1 NBrR-1 Sandy soil Gray
2 NBrR-2 Uncultivated soil White
3 NBrR-3 Rhizosphere of wild plants Yellowish brown
4 NBrR-4 Uncultivated soil Gray
5 NBrR-5 " " Gray
6 NBrR-6 Rhizosphere of wild plants Creamy
7 NBrR-7 " " " " Gray
8 NBrR-8 " " " " Creamy
9 NBrR-9 Sandy soil White yellow
10 NBrR-10 Rhizosphere of wild plants Gray
11 NBrR-11 " " " " Gray

Yeast Extract Broth- - Protein +

Yeast extract iron- -

a

b

c

d

e

-1

-1

-1

Tryptone Starch +
Lipid -

agar Peptone Catalase production +
Tyrosine agar - H2S production -

Nitrate reduction +
L-Asparagine + Tyrosine degradation
L-Glutamic ++ Urea test -
L-lysine + ++
L-Ornithine Wg 1:3 +++
L-Tyrosine + 4:6 ++
L-Valine ++ 7 +
L-Histidine + 8 -
Glycine +++
L-leucine + Crystal violet (0.0001%) +
L-Phenyl alanine + Crystal violet (0.0002%) -
L-Serine - Sodium azide (0.02) +
L-Methionine +++ Phenol (0.1%) +
L-Cysteine -

10 -
D-Mannitol + 25:37 +
D (+) trehalose ++
D-Glucose +++ + +++
D-Mannose + 8 +
L-Rhamnose - 9 -
D-Fructose +

Meso-Inositol + Rifampicin (50 g mL ) +

Maltose - Erythromycin (15 g mL )+

Starch +++ Penicillin (10 g mL ) -
D-Galactose -
Cellulose +
Sucrose +
Salicine -
L(+)Arabinose ++
Raff inose -

Melanin pigment Hydrolysis of

Utilisation of N-source

Tolerance to NaCl (%)

Growth inhibitors

Growth temperature C
Utilisation of C-sources

Growth pH

Sensitivity to antibiotic

0

�

�

�
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metabolites that may help in reduction. Moreover, these
particles have innumerable applications (Deepa .,
2013).

It was found that only 4 f iltrates (36.36%) exhibited
various reduction degrees as suggested by initial changes in
the color of the solution. Abd-Elnaby . (2016) reported
that a total of forty-one actinomycetes were checked for
their ability to produce silver nanoparticles. The screening
revealed that only two isolates showed the ability to
synthesis AgNPs. The obtained percentage in this study is
higher than that obtained by the previously mentioned
study, this is due to most of the obtained isolates in this
study were from the rhizosphere zone of some wild plants.
Soil rhizosphere contains many microorganisms of which
actinomycetes represent the highest proportion which
included in the recycling of nutrients, maintaining soil
fertility, decomposition of organic residues which enable
them to possess different biological applications (Geetha

l., 2014). Among four isolates, NBrR7 isolate was selected
as the most potent strain for the biogenic synthesis of
AgNPs where it showed deep yellowish-brown color in
comparing with other isolates. It is well known that AgNPs
exhibit brown color in aqueous solution due to the
excitation of surface plasmon vibrations in AgNPs. The
yellowish-brown colour that appeared in the flasks mixed
with silver nitrate was a clear indication of silver
nanoparticle formation (Sastry ., 2003) due to the

et al
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Plate-1:Extracellular biosynthesis of AgNPs by cell-free
supernatantsof thedifferentactinomycete isolates

Figure-1: Biosynthesis of AgNPs by cell-free supernatant of
sp. NBrR7 atdifferent incubation timesStreptomyces

Figure-2: Cytotoxicity of the synthesized AgNPs from
sp. NBrR7 against three different human cancer

cell linesusing MTTassay method
Streptomyces

Plate-2: Culture characteristics of sp. NBrR7 grown
on different ISP-media; (a) colony morphology, (b) Color of
aerial myceliumon ISP-4 and (c) melaninpigmenton ISP-1.

Streptomyces

Plate-3: Antibacterial activity of the synthesized AgNPs from
sp. NBrR7 againstdifferent bacterial teststrains

using paper-discdiffusion method
Streptomyces

B.subtilis S.aureusATCC 6633 ATCC 6538B.subtilis S.aureusATCC 6633 ATCC 6538

E.coli ATCC 7839 P.aeruginosa ATCC 9027E.coli ATCC 7839 P.aeruginosa ATCC 9027

0 12 24 48 72 96 120 150

Reaction of f iltrate with Silver nitrate
Control (Filtrate withour Silver Nitrate

Incubation time (h)

Concentration ( g/ml)�

MCF7
HEPG2
HCT116

0 12.5 25 50 100 150

NBrR2 NBrR3

NBrR7 NBrR11
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reduction of Ag ions and formation of surface plasmon
resonance in the reaction mixture, while no colour change
appeared in culture f iltrates without silver nitrate
(Narasimha ., 2013; Zarina & Nanda, 2014). The most
potent actinomycete isolate NBrR7 was identif ied by
cultural, morphological, physiological and biochemical
characteristics which compared to those reported for
actinomycetes as described in Bergy's Manual of Systematic
Bacteriology (Lechevalier ., 1989). The results indicated
belonging to this isolate to the genus thus it
was designated as sp. NBrR7. A biologically
synthesized AgNPs using sp. isolated from
soil was recorded (Williams & Cross, 1971; Abd-Elnaby ,
2016; Wypij ., 2018).

The microbiologically synthesized AgNPs from
sp. NBrR7 showed promising antibacterial

activity against a number of both Gram-positive and Gram-
negative bacterial test strains. The formation of the
inhibition zone around the discs was an indication of the
antibacterial activity of silver nanoparticles (Narasimha

., 2013). Silver nanoparticles exhibited a broad bacteri-
cidal activity against Gram-positive and Gram-negative
bacteria (Shrivastava ., 2007; Gajjar , 2009).

The results of the cytotoxic activity of AgNPs was the
highest against human colon carcinoma (HCT-116) cell line,
moderate cytotoxicity against human liver carcinoma
(HEPG2) cell line and weak activity were recorded against
human breast adenocarcinoma (MCF-7) cell line. Owing to
their small size, SNPs impair the sulfur and phosphorus-
containing essential macromolecules such as proteins and
DNA (Wei ., 2009), Thus, the action of SNPs appears to
be a consequence of adherence to and penetration inside
the cell of the target cells. The anti-proliferative effect of
SNPsand Ag wasreported (Ahamed ., 2008; Rahman

., 2009). Furthermore, the interaction of SNPs and Ag+
with certain proteins has been the subject of extensive
studies in recent years. The results of cytotoxic activity
obtained in the present study are similar to the results
obtained byShawkey . (2013)and Kaler . (2013).

Conclusively, due to the extensive applications of
nanomaterials in different f ields, their global demand is
growing signif icantly. This demand led to the development
of a reliable and eco-friendly process for the biosynthesis of
nanoparticles, especially f rom microorganisms.

sp. NBrR7 has been effectively used as a living
nano factory of silver nanoparticles. On the basis of the
obtained results, I suggest that biogenic AgNPs from

sp. NBrR7 has much potential for application
asanantimicrobial and anticanceragent.

I gratefully acknowledge the approval and support of this
research study by the grant No. 7615-SAR-2018-3-9-F from
Deanship of Scientif ic Research, Northern Border
University, Arar, KSA.
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