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Abstract

The predicted global cancer burden is expected to surpass 20 million new cancer cases by 2025. Despite
recent advancements in tumor therapy, successful cancer treatment remains challenging. The emerging
field of nanotechnology offers great opportunities for diagnosis, imaging, as well as treatment of cancer.
The biosynthesis of silver nanoparticles by fungi is an ecologically clean and nontoxic method compared
to other physical and chemical methods. The purpose of this study is to determine the Synergistic Effect
of Combination Nanoparticles Synthesized from Fusarium oxysporum with Weisella cibaria against
cervical cancer cells. The study has done from 2022 to March 2023 in the food microbiology laboratory
in the Department of Biology / College of Science / Mustansiriyah University. Lactic acid bacteria
(LAB) were isolated from food sources (Turnip, Cabbage, Cauliflower), after serial steps from treated
NaCl , then cultured in MRS (Man-Rogosa-Sharpe) broth, finally examined under a microscope. The
antibacterial activity of Cell Free Supernatant (CFS) s that was produced by these isolates was detected
to choose the best one and diagnosed by PCR and DNA sequencing. The nanoparticles (AgNos) that
were produced from Fusarium oxysporum by biosynthesis were obtained from higher studies laboratory
for fungi, and these fungi was submitted to toxicity test. The Synergist effect of chosen LAB and
Fusarium oxysporum nanoparticles was studied against cervical cancer cells. Results show that all food
sources were rich in LAB and the best antibacterial activity was to turnip source and according to
molecular diagnosis was Weisella cibaria , that recorded in NCBI as (MG7865551). The synergistic
effect of W. cibaria and nanoparticles showed and decrease the cancer line viability rate after 72 hr.
exposure to this effect.

Keywords: Cervical cancer, Fusarium oxysporum, Lactic acid bacteria, Nanoparticles, Weissella cibaria.

Introduction

Cervical cancer is the most common malignancy
among females in low- and middle-income countries
(LMICs) and is associated with high mortality rates
and represents a considerable burden for public
health systems?.

Nanoparticles are very small particles with sizes
ranging from 1 to 100 mm. Silver nanoparticles are
currently used extensively in the medical, healthcare,
and environmental fields. The antimicrobial activity
of silver nanoparticles in medicine is the capacity to
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eliminate a variety of infections and multidrug
resistance, and widely applied as antitumor effects on
cancer cell lines including cervical cancer??2,

Fungi have the potential to form “ecologically clean”
metallic nanoparticles and are better nano-factories
than plants and bacteria comparatively easy for
large-scale nanoparticle synthesis as they produce
large amounts of enzymes which assist the process.
Many fungal species have for the intra- or
extracellular synthesis of nanoparticles as Fusarium
oxysporum*®,

Fusarium oxysporum is Endophytic fungi that can be
found inhabiting the living internal tissues of some
plants. it has anticancer effects which has
cytotoxicity against cancer cell line®.

Weissella cibaria Gram-positive rods that belong to
a lactic acid bacterium (LAB), non-spore-forming,
non-motile, heterofermentative, and negative for
catalase’.The distribution of this species is extensive
in traditional fermented foods such as pickles &, or in

Materials and Methods

Preparation of cell free supernatant extract from
(Turnip, Cabbage, Beet and Cauliflower)

Four types of food were collected and brought to the
laboratory: Turnip, Cabbage, Beet and Cauliflower
were cleaned with distal water. This work was done
in the food microbiology laboratory in the
Department of Biology / College of Science /
Mustansiriyah University.

Two grams of each food specimen were taken by
cutting in a sterile condition, then 18ml of NaCl 0.1
% was added, with well moving, Serial dilutions
were prepared and cultured in MRS (Man-Rogosa-
Sharpe) broth for activation of the bacteria, then
incubated in anaerobic condition for 24 hrs./ 37°C ,
then cultured on MRS agar and also incubated in the
same anaerobic conditions, finally examined under a
microscope *2.

A slide of each colony was prepared and stained,
finally examined wunder a microscope; the
morphology was compared with Lactic Acid
Bacteria spp®.

some types of cheese °. Similar to other LAB
species, Weissella spp. play important roles in
activity against numerous pathogenic bacteria or
other microorganisms 1° which are used as
probiotics as an alternative to chemical drugs like
antibiotics .

Today, the natural environment becomes an
interesting source of new therapeutic drugs
especially anticancer. The efficacy of probiotics
and Fusarium  oxysporum nanoparticles  against
pathogenic microorganisms and anticancer are
available, There are did not found any study about
the synergistic effect between the Lactic Acid
Bacteria Weissella cibaria and Fusarium
oxysporum nanoparticles against cancer, especially
cervical cancer, and because multi-drug resistance
(MDR) occurrence, the purpose of this study is to
find a natural treatment with positive side effect as
an alternative drug to chemicals used that have a
negative side effect in addition to their high cost to
the patient.

Each isolate of LAB was inoculated in 10ml of MRS
broth for 24 hrs.at 37°C. centrifugation of the culture
at 8000 xg for 5 min was done to remove bacterial
cells, then filtered by using 0.22uM filter paper and
stored at 4°C,the product is called Cell-Free Filtrate
or Supernatant (CFS) 4.

Bacterial strains and Antimicrobial activity
Microbial strains including E.coli, Pseudomonas,
Klebsiella and Staphylococcus accessed from a
higher study laboratory at Mustansiriyah University,
College of Science. The LAB-mediated
antimicrobial activity was assessed with the deferred
antagonism method as described by Jasim et. al.*®
with minor modifications. An overnight culture of
each LAB strain was spotted on MRS agar and
incubated for 24 h at 37 °C. Next, the MRS agar was
overlaid with 10 mL of soft TSA containing the
indicator pathogen (5 9 107 CFU/mL). The plate was
incubated for another 24 h at 37 °C. The radius of the
developed clear zone was measured.
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Synthesis of Silver Nanoparticles (synergistic
effect)

Mixing 250 ml of deionized water with 2.00 g of
silver nitrate and heat by hot plate and magmatic
vortex to 40°C. Following that, 10 ml of the leaf
extract was added into the silver ion solution drop by
drop. The mixture's color was subsequently adjusted
to yellow. After 4 hours of stirring at room
temperature, the mixture's color changed to a deep
red or brown indicating the creation of colloidal
silver nanoparticles. The obtained colloid samples
were kept in a dark bottle, the solution’s color was
varied for five days, and AgNPs that were produced
from the mixing reactions and the active reduction of
Ag+ both showed a brown or deep red color. The

solution’s color allowed examination of the
absorbance by UV-Vis to confirm AgNps
production. Biosynthesized nanoparticles from

Fusarium oxysporum. The nanoparticles (AgNos)
that were produced from Fusarium oxysporum by
biosynthesis were obtained from higher studies
laboratory for fungi / Dr. Hamzia Ali Ajja, and these
fungi were submitted to toxicity test according to 6.
The nanomaterial was 70 nanometers in size,
spherical in shape and prepared in the fungi
laboratory / Department of Biology / College of
Science / Mustansiriyah University.

A Crystal Violet cell viability assay was performed
on 96 well plates to assess the cell-killing effect of
the selected LAB isolate (Santa Cruze
Biotechnology, USA). After 24 hours or when a
confluent monolayer is formed, human cervical
cancer cells were seeded at 7000-10 000 cells per
well. Within the culture medium, cells were treated
with (CSF and nanoparticles) in dilutions ranging
from 1 gto 0.312 g.

The viability of the cells was determined 72 hrs. after
exposure by extracting the medium, applying 501 of
Crystal Violet stain (Sigma Alderch.co), and
incubating for 2 hrs. at 37°C. The stain was cleaned,
and the area was then washed with PBS. The
experiment was replicated using a microplate reader
(Biochrom, UK) to calculate absorbance at 492 nm
(test wavelength). The experiment was replicated
three times using a microplate reader (Biochrom,
UK) to measure absorbance at 492 nm.

For the cancer cells, the endpoint was determined
using the proliferation rate =(B/A) 100. The mean
optical density of untreated wells is A, and the optical
density of treated wells is B. The IC50 value
represents the concentration at which half of the cells
are killed. This work was done at the Cancer
Research Center, Al-Yarmuk, Baghdad.

The cytotoxic effect of different concentrations of
CSF and nanoparticles on the proliferation of HT-29
cells in a 96 plates was carried out using (AMG)
method as follows:

1. The required concentrations were prepared for the
CSF and nanoparticle (0.312 ,0.625 , 0.125 ,25 5
and 10) pg/ ml.

2. Cell suspension for the cell line was prepared by
shaking off the old culture medium and 3 ml of
Trypsin/ EDTA solution in the flask.

3. 200 pl of cellular suspension was placed in each
well, and incubated at 37°C with 5% Co,for 24 hrs.

4. 200 pl of CSF and nanoparticles concentration
were added to each well.

5. After the incubation, the CSF and nanoparticles
were removed and washed with PBS and dyed with
MTT dye solution and incubated at 37°C for 2.5 hrs.

6. The dye is carefully removed and 130ul of BMSO
is added to each well, the viability can be concluded
as:Viability rate (after taking the test )% = 100 —
inhibition or cytotoxicity rate

Polymerase Chain Reaction (PCR)

Chromosomal DNA was extracted according to the
manufacture instructions of G-spin ™ Total DNA
Extraction Kit (Intron Biotechnology,Korea).

Chromosomal DNA was analyzed by agarose gel
electrophoresis in 5 V, 1.5 hr. and 1 % agarose.
Agarose was prepared at concentration 1 % by
dissolving in 100 ml of 1 x TBE buffer, the mixture
was placed in boiling water bath until it become
clean, and the agarose was left to cool at 60 °C, and
then was put in to the taped gel tray. Near the edge
of the gel from one side, a comb was put. When the
gel was hardened by becoming opaque, remove the
comb and the tape carefully. TBE (1x) buffer was
poured into gel tank and horizontally the tray was put
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in the tank of electrophoresis. The wells were filled
with the mixture of the chromosomal DNA. Five pl
of DNA ladder 1000 bp were loaded in one lane,
which acts as a marker in the electrophoresis process.
After electrophoresis, the gel is subjected to UV
using trans illuminator and photographed with a
digital camera. The amplification was performed in
biorad (T-100) thermal cycler, Five pl of the DNA
were mixed with universal primer, 1.5 pl from each
primer and 4.5ul of nuclease free water to reach 25
pl as a final volume. This process has been done as

Results and Discussion

In the present study, vegetable samples (Beet,
Cauliflower, Turnip and Cabbage) were observed for
Lactic Acid Bacteria presence. Results were
accompanied with study Bjorkroth et. al.’%, that LAB
is the main species isolated from fresh vegetables and
they are also responsible for silage fermentation, this

same in B- except the conditions of experiment here,
were 7 V/cm, 1.5-2 hr. and 1.5 % was the
concentration of agarose to analysis the amplified
PCR products. The specimens were sent to Jordan/
Amman to complete this process according to
(Mycrogen Company,Korea) instructions.

Nucleotides and protein of isolate were analyzed by
software of NCBI (National Central Bank Isolate)
and sequencing of amino acids was known according
to sequencing of nitrogen bases.

study appears that since 2002 LAB were discovered
in vegetables, also mentioned that LAB can be
isolated from various sources like goat milk, better,
dairy and vegetable 1”.The microscopic examination
appears the presence of a small coccobacilli or rods
in chains and pairs as described in Tablel and Fig. 1.

Table 1. Properties of LAB isolates

No. Source( LAB) Culture Properties

Microscopic Properties

1 Turnip White colonies spaced
2 Cabbage Straight white colonies
3 Beet Yellow colonies

4 Cauliflower Big white colonies

Bacilli
Coccobacilli in chains and some in pairs
Bacilli
Like blocks

Figure 1. Microscopic examinations of LAB
isolate, Coccobacilli rod shape

In the present the study showed that results appeared
the first isolate that was isolated from Turnip had
higher activity than others, the inhibition zone was
30 mm against S. aureus and 28 mm against E.coli,
but it could not inhibit Klebsiella, whereas less
inhibition showed in Pseudomonas 10 mm.

The three isolates did not inhibit the pathogenic
bacteria generally, except isolate No.2 which inhibits
E. coli with 10 mm only, but the rest of the isolates
did not give any result as shown in Table 2 and Fig.
2, So we diagnosed the first isolate molecularly to
use it in other analysis and experiments, and called
T1, according to Turnip (T) and first isolate 1, and
the remaining three isolates were neglected.

Table 2. LAB isolates have antibacterial activity
against pathogenic bacteria.

No. of Isolate Inhibition zones of Bacteria in mm
S. aureus E. coli Klebsiella
Pseudomonas

1 30 28 -

10

2 - 10 -

3 - - -

4 - - R -
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Figure 2. Antibacterial Activity of LAB isolates
against S. aureus

In the current study, the result of molecular diagnosis
was the appearance of a band in electrophoresis for
genome, and product by PCR as shown in Fig. 3, this
is refer to the presence of the result of PCR .

Figure 3. The PCR product of LAB isolate

After sequencing and the nucleotide and protein
analysis, T 1 isolate was diagnosed as Weisella
cibaria_and recorded in NCBI as (MG 7865551), the
isolate identifies was 668/677 (99%), whereas Gaps
were was 0/677 (0%), all the nucleotide and protein
analysis results are as following:

In the results of synergistic effect of Weiseella
cibaria_and biosynthesis nanoparticles of Fusarium
oxysporum, we noticed increasing this activity in
comparison with W. cibaria CFS alone as in Table 3
and Fig. 4.

Table 3. Synergistic antibacterial effect ot Weisella cibaria CFS and biosynthesis nanopatrticles of F.
oxysporum against pathogenic bacteria

Inhibition zones of tested bacteria in mm

Natural Agent E. coli Pseudomonas Staphylococcus  Klebsiella
W. cibaria CFS 10 17 20 19
F.oxysporum NPs 18 20 22 19
CFS+ NPs 30 22 25 26

Staphylococcus
1:Control

2: Synergistic Effect of Weissella cibaria

Pseudomonas aeruginosa
3: Fusarium oxysporum  4: CF

Figure 4. Synergistic antibacterial effect of Weisella cibaria CFS and biosynthesized nanoparticles of
Fusarium oxysporum_against pathogenic bacteria

Through Table 3 we observed that synergistic effect
of W. cibaria_CFS and NPs of Fusarium oxysporum
overcomes effect of CFS and NPs alone, this
antibacterial activity recorded varied between 22-30
mm to (CFS+NPs), whereas ranged 10-19mm to
CFS alone , but NPs alone was higher than CFS

alone. The zones of inhibition ranged between 18-
22mm. This variety of inhibition is due to ability of
each CFS, NPs and their activities together.

Also our results pointed to the clear effect of
synergistic activity on W. cibaria_ CFS and
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biosynthesized  nanoparticles  of  Fusarium
oxysporum_and called (WF), As we show in Figs. 5,
6 and 7 minimize the cancer line when they were
used WF in four concentrations.

After 72 hrs. of exposure, the rate of cervical cancer
proliferation under the influence of the used
concentrations was recorded in a reader device as
shown in Table 4.

AMI13 Cells 72 hour Cytotoxicity

45

- 35
T TTe——
25

Cell Viability

15

-2.0 -1.0 0.0 1.0 3.0

Nano — conjugat ug

IC 50| 6.650

| IC 50 | 2.590 to0 17.08 ‘

Figure 5. Cancer cells after 72 hrs. cytotoxicity.

Cervical cancer cell line

100
\
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Cell viability %

Qo"o ’ﬁ,)o% ’\?)\\?0 <?\>°0 N \9\)"0
OGP
Concentrations

Figure 6. After 72 hours of exposure to the used
concentrations, measured the rate of viability of
cervical cancer cells

Table 4. The rate of viability of the cervical cancer cells as recorded by reader system

0.312 pg 0.625 g 1.25 ug 2.5 ug 5 g 10 pg control
0.342 0.221 0.4 0.179 0.116 0.0074 0.472
0.415 0.278 0.262 0.122 0.15 0.007 0.52
0.387 0.338 0.223 0.123 0.136 0.0059 0.51
0.267 0.248 0.203 0.159 0.134 0.0058 0.388
0.326 0.255 0.194 0.183 0.104 0.0059 0.515

Control HeLa cells

Treated HelLa cells

Figure 7. Cervical cells (A) control cells, no treatment  (B) treated cell, 2"* high concentration

Discussion

The present study agrees with the study Kamboj et.

al.’ and Mohsin et al.'® showed that Weisella always

appears in culture as white colonies, small, smooth

and shiny. The presence of several fractions
(contained proteins with a molecular mass less than
500 Da) may be the cause of T1 inhibition of studied
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bacteria; in vitro findings related to the peptidic
nature of the LAB species linked to bacteria
inhibition?21-22 or may be occurrence the inhibition
due to that some compounds work on the cell
membrane and depolarize it, So, the cell wall
synthesis inhibition, these compounds known as
Diacetyl organic acids (lactic , formic, acetic and
propionic) the pH of the medium was reduced as a
result of this, So can compete for nutrients 202324,

Previous studies pointed out the antibacterial activity
of LAB sp. because of hydroxyl fatty acids and
phenolic compounds , these antimicrobial agents
were conducted to act as decrease the
electrochemical proton gradient, and H;O. by
peroxidation of lipids membrane ,so, changing the
permeability of the cell membrane, resulting in
disruption of the substrate transport mechanism?-23,
Because they are uncertain of the rate of activity and
properties of its compounds, the behavior of LAB
isolates CFS varies from one isolate to the next,
depending on the strain's biochemical properties as
well as the physical and chemical conditions of
growth? 2526,

Weiseella cibaria was first documented by Bjorkroth
et. al.® found in various sources, plays important
roles in food fermentation, its activity render to have
compounds and materials that are responsible for cell
membrane adherence and make holes through which
cellular material diffuses out. Later these compounds
will affect on synthesis of the cell wall or the DNase
and RNase activity?'.

The significance of LAB natural agent and this
happened in W. cibaria CFS , in this test, we focused
on NPs activity to indicate the significance of their
broad variety of applications, as well as the use of
these protection NPs as antimicrobials, this activity
may be due to that lower AgNO3 have benefit when
used as NPs by microbes because of silver material
formed polymers noticed in different applications,
e.g. has a strong antimicrobial capacity against a
variety of microorganisms, making it ideal for
packaging. So, the presence of silver inhibits the
microorganism's  activity and minimizes the
production of CO; shortly. Silver nanoparticles'
antimicrobial activity is linked to their large surface
area and enhanced propensity for Ag+ release?.

Silver nanoparticles have been shown to have
antimicrobial properties, because it was connected to
the damage of membrane because of free radicals
released from the nanoparticles’ surface. Silver
nanoparticles may gather in the cytoplasmic
membrane, leading to increase in permeability, later
on cell death®2,

Lee et. al.’, reported that Silver is the first cause
of antimicrobial activity presence the Fusarium
many sources mentioned that effective inhibition of
both Gram negative and positive bacteria (also
against moderate fungi) suggests the current
metabolite to be bored spectrum in nature, Barik et.
al. results agree with present studies that support the
assumption that Fusarium oxysporum is a rich source
of functional bioactive metabolites?®,

The activity is present in the W. cibaria CFS that
we spoke about its ability to inhibit previously, even
though it is considered probiotic strain in
characteristics’ .

The main problem of cancer gene therapy is the
targeting specifically of therapeutic agents to solid
tumors directly, W. cibaria had anticancer effect,
which may be due to its ability to secrete
exopolysaccharide (EPS) with anti-cancer functions,
It has a higher EPS production, indicating that it is
more acid modulating activity and anti-
inflammatory, antioxidant activity3:%,

Whereas Kwak et. Al., registered that the anti-
cancer activity in W. cibaria was recorded using
MTT assay in which, suppression of cell growth by
using W. cibaria, but not in normal cells, so they
concluded that the effect of immune control of W.
cibaria was higher than the known effect of probiotic
bacteria, because of W. cibaria formed nitric oxide
by high quantities, nuclear factors (NF), W. Cibaria
is much more active than other probiotics at
controlling the immune system, according to
cytokines (e.g. tumor necrosis factor and
interleukin-1) *.

W. cibaria could not inhibit cervical cell lines
alone, but NPs of Fusarium oxysporum_also have
many reasons for inhibiting this type of cancer line.
Some studies showed that activity of Fusarium
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oxysporum_NPs renders to its cytotoxicity to cancer
cell**, Since nanomaterials have a high surface area
to volume ratio, they have distinct chemical,
physical, magnetic optical, and electrical properties,
which increased operation.

NPs showed new characters depending on specific
characters e.g. size, distribution and morphology,
these reasons help W. cibaria and Fusarium
oxysporum_to inhibit the cancer cell line (Cervical
cell line).

Another helping for inhibition and another factor
that causes the activity of Fusarium oxysporum
against cervical cell line is reported as potential
producer of Asparaginase , which belongs to
amidase group that was responsible for catalyzation
L-asparagine is hydrolyzed to L-aspartic acid and
ammonia., this enzyme proved to play in major role
in the metabolism of cell, asparaginase, it is therapy
agent for Acute lymphoma , has also been shown to
be an efficient antilymphoma agent in humans, both
acute lymphoplastic and chronic myelogenous..

Asparaginases gather lots of attention since they
discovered that the enzyme from specific microbes
had antitumor activity®®. Asparaginase is useful for
cancer treatment as it’s interferes with growth of
cancer cells, by reducing their growth. It also
interferes with protein synthesis and with DNA and
RNA synthesis especially in G1 phase of cell
division. So, asparaginase causes death of tumor
cells which are asparagine dependent induce
apoptosis®®.

Conclusion

The study concluded that LAB can be isolated from
vegetables such as Turnip, Cabbage, Beet and
Cauliflower. High antibacterial activity of LAB
isolated from Turnip against pathogenic bacteria
such as S. aureus and E.coli, whereas less effect on
Pseudomonas, and no effect on Klebsiella. The
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Also Chow et al, observed that asparaginase is an
essential tumor controlling enzyme, and this enzyme
can be developed as an anticancer compound. All
these reasons together acted as strong weapons
against cervical cancer ¥'.

It is certain and natural that all types of probiotics
prove their strong efficacy because in many sources
they have proven wide range of inhibition®-3°, It is
also extended to nosocomial infection®, against
parasite?!, eye pathogen?, or against pathogenic
microorganisms®®4?, and proved that it gives the
strongest effect when two or more types of probiotics
are combined*. All of the previous studies that were
interested in the inhibitory effect of LAB indicated
that are not failed never in its role as anti-microbial
agent*. Both fresh and fermented vegetables are
good sources of bioactive compounds®.The highest
levels of lactic acid bacteria were found in many
types of vegetables like beet, cabbage, carrot and
others®. The fermentation process contributed to the
generation of large amounts of lactic acid in the
vegetables*’, and provided vegetables with new
functionalities like probiotic, these probiotic with all
characterizations explain the reason for the inhibition
activity of LAB in our study, which was supported
by many studies*. Probiotics are not only in food but
can be a treatment*.and are not to LAB but can be
yeast or other bacteria %°,despite the difference in the
source , but all of them have the highest activities
and have a wide range®’.

synergetic effect of combined W. cibaria and
biosynthesized  nanoparticles  of  Fusarium
oxysporum have high antibacterial and good agents
for anti-cervical cancer. This natural material can be
considered a powerful weapon against cancer cells.

Page | 2217


https://doi.org/10.21123/bsj.2023.7956

2024, 21(7): 2210-2221 ‘D

https://doi.org/10.21123/bsj.2023.7956 h:

P-ISSN: 2078-8665 - E-ISSN: 2411-7986 Baghdad Science Joufnal

Authors’ Declaration

- Conflicts of Interest: None.

- We hereby confirm that all the Figures and Tables
in the manuscript are ours. Furthermore, any
Figures and images, that are not ours, have been

included with the necessary permission for re-
publication, which is attached to the manuscript.

- Ethical Clearance: The project was approved by
the local ethical committee at University of
Mustansiriyah.

Authors’ Contribution Statement

This work was carried out in collaboration between
all authors Y. M. B. gave the idea of the research and
the steps of work N. Z. and S. Q. collected the
samples and diagnosed them, H. Z. doing all the test
about activity and anti-cancer, then Y. M. B. wrote

References

1.

Torre LA, Islami F , Siegel RL , Ward EM , Jemal
A. Global cancer in women: burden and trends global
cancer in women: burden and trends .Cancer
Epidemiol Biomarkers Prev . Apr 2017; 26(4): 444-
457, https://doi.org/10.1158/1055-9965.EPI-16-
0858. Epub 2017 Feb 21.

the

manuscript with revisions, A. M. H. diagnosed

them and edited the manuscript with revisions and
now take the care of publishing. All authors read and
approved the final manuscript.

7.

Lee KW, Park JY, Jeong HR, Heo HJ, Han NS, Kim
JH. Probiotic properties of Weissella strains isolated
from human feces. Anaerobe. Dec 2011; 18(1): 96-
102
https://www.sciencedirect.com/science/article/abs/pi
1/S1075996411002368?via%3Dihub

2. Ahmed AA , Hamzah H , Maaroof M. Analyzing 8. Kang MS, Yen JE, OhJ, Shin B, Kim J. Complete
formation of silver nanoparticles from the Genome sequence of Weisella cibaria strains CMU,
filamentous fungus Fusarium oxysporum and their CMS1, CMS2 and CMS3 isolated from infant saliva
antimicrobial activity. Turkish J Biol. Feb 2018; is South Korea. American Society for Microbiology.
42(1): 54-62. https://doi.org/10.3906/biy-1710- Genome Announc .Oct 2017; 5(40): e01103-17.
2. eCollection 2018. https://journals.asm.org/doi/10.1128/genomeA.0110

3. Salazar L, Lopez M, Grijalva M, Castillo 3-17.

L, Maldonado A. Biological effect of organically 9. Ojekunle O, Banwo K, Sanni Al. In vitro and in vivo
coated Grias neuberthii and Persea americana silver evaluation of Weissella cibaria and Lactobacillus
nanoparticles on HelLa and MCF-7 cancer cell lines. plantarum for their protective effect against cadmium
J Nanotech Aug 2018; 26(4): 444-457 and lead toxicities. Lett Appl Microbiol. May 2017;
https://doi.org/10.1155/2018/9689131. 64(5): 379-385.
4. Shahzad A, Saeed H, Igtedar M, Hussain SZ, Kaleem https://pubmed.ncbi.nlm.nih.qov/28276067/.
A, Abdullah R, Sharif S, Naz S, Saleem F, 10. Bjorkroth KJ, Schillinger U, Geisen R, Weiss N,
Aihetasham A, Chaudhary A. Size-controlled Hoste B, Holzapfel WH, Korkeala HJ, Vandamme P.
production of silver nanoparticles by Aspergillus Taxonomic study of Weissella confusa and
fumigatus BTCB10: likely antibacterial and cytotoxic description of Weissella cibaria sp. nov., detected in
effects. J Nanomat. Feb 2019; 1-14. Article food and clinical samples. Int J Sys Evol Microbiol.
ID 5168698 . https://doi.org/10.1155/2019/5168698. 2002 Jan; 52(1): 141-8.

5. Korbekandi H, Ashari Z, Iravani S and Abbasi S. https://www.microbiologyresearch.org/content/journ
Optimization of biological synthesis of silver al/ijsem/10.1099/00207713-52-1-141
nanoparticles using Fusarium oxysporum. lran J 11. Mohsen YM, Shawket DS, Abd-AlSattar D. Novel
Pharma  Res. Jul  2013; (12)3:  289- Probiotic Bifidobacterium overcomes synergistic
98.https://www.ncbi.nlm.nih.gov/pmc/articles/PMC effect of three natural biotic OMNI Drug and
3813263 antibiotic against some UTI pathogens. Int J Sci

6. Wang Q, Li S, Zhao F, Dai H, Bao L, Ding R. Nature. Jan 2013; 4(3): 456-462.

Chemical constitutes from endophytic fungus
Fusarium oxysporum. Fitoterapia. 2011; 82(5): 777-
81. https://pubmed.ncbi.nlm.nih.gov/21497643/.

12.

Askoul 1 , Gorrah S, Al-Amir L. Isolation and
characterization of lactobacilli bacteria from some
Syrian foods and detection the effectiveness of
antipathogenic bacterial growth, Damascus J Agricul

Page | 2218


https://doi.org/10.21123/bsj.2023.7956
https://doi.org/10.1158/1055-9965.EPI-16-0858. Epub%202017%20Feb%2021.
https://doi.org/10.1158/1055-9965.EPI-16-0858. Epub%202017%20Feb%2021.
https://doi.org/10.3906/biy-1710-2. eCollection%202018
https://doi.org/10.3906/biy-1710-2. eCollection%202018
https://doi.org/10.1155/2018/9689131
https://doi.org/10.1155/2019/5168698
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3813263
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3813263
http://www.elsevier/locate/fitote.%20Jul%202011
https://pubmed.ncbi.nlm.nih.gov/21497643/
https://www.sciencedirect.com/science/article/abs/pii/S1075996411002368?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1075996411002368?via%3Dihub
https://journals.asm.org/doi/10.1128/genomeA.01103-17.
https://journals.asm.org/doi/10.1128/genomeA.01103-17.
https://pubmed.ncbi.nlm.nih.gov/28276067/
https://www.microbiologyresearch.org/content/journal/ijsem/10.1099/00207713-52-1-141
https://www.microbiologyresearch.org/content/journal/ijsem/10.1099/00207713-52-1-141

2024, 21(7): 2210-2221
https://doi.org/10.21123/bsj.2023.7956
P-ISSN: 2078-8665 - E-ISSN: 2411-7986

g

Baghdad Science Journal

Scien . Feb 2014 ; 30(1): 227-237. https://shamra-
academia.com/en/show/591b123434da2.

13. Holzapfel WH , Wood BJB. Lactic Acid Bacteria ,
Biodiversity and Taxonomy. John Wiley and Sons
Ltd. UK.  Apr 2014.[cited 2022 Nov2] .85p.
https://doi.org/10.1002/9781118655252.ch1.

14. Abbas HH , Abd-Mohammed SA , Shawkat DS ,
Baker YM. Effect of Lactobacillus sp. Crude
Bacteriocin (CB) and Cell-Free Supernatant (CFS)
against E. coli growth and adherence on vaginal
epithelial cell surface. Inter J Advan Res. Jan 2016;

1(2): 614-620.
https://www.journalijar.com/uploads/705 1JAR-
8328.pdf

15.Jasim EIl, Shawket DS, Mohsin YMB, Mohammed
BB, Ibraheem D A, Hussein MA. Comparative study
between the effect of the Lactic Acid Bacteria and
non against some pathogenic bacteria . Inter J Advan
Biol Res. Mar 2017, 7(4): 656-660.
https://www.researchgate.net/publication/328772759

16.Rahi GK , Ajah HA. Antagonistic activity of silver
nanoparticles synthesis by Fusarium oxysporum
against Candida spp. Pak J Biotechnol. June 2018;
15(2): 347-356.
https://pjbt.org/index.php/pjbt/article/view/403.

17.Elavarasi V, Pugazhendhi A, Poornima TK, Valsala
H , Thamaraiselvi K. Screening and characterization
of Weissella cibaria isolated from food source for
probiotic properties . Int J Comp Appl. Jan 2014; 1:
29-32.
https://www.researchgate.net/publication/304245545
Screening_and_Characterization_of Weissella_cib
aria_lsolated_from_Food_Source_for_Probiotic_Pro
perties.

18.Kamboj K, Vasquez A, Balada-Llasat JM.
Identification and significance of Weissella species
infections. Front Microbiol. 2015 Oct 31; 6:
1204.https://doi.org/10.3389/fmich.2015.01204.

19. Mohsin YMB, Hasan AM. Dari WA. Natural product
of Lactococcus overcome nosocomial infection in
some of Baghdad hospitals in Irag. Baghdad Sci J.
Mar 2020; 1791: 227-234.
https://doi.org/10.21123/bsj.2020.17.1(Suppl.).0227

20. Muhsin YMB , Majeed HZ. , Shawkat, D.S. CFS and
crude bacteriocin of Lactococcus against growth and
biofilm formation of some pathogenic bacteria. Int J
Curr Micro App Sci.

21. Abdulhadi AS, Shafig SA Mohsen YMB. Cytotoxic
activity of partial purified proteins Saccharomyces
and Lactic acid bacteria on HT-29 cell line. Ann
Romanian Soc Cell Biol. June 2021; 25(7): 1670-
1679.http://www.annalsofrsch.ro/index.php/journal/
article/view/10597/7603.

22.Penido FC, de Oliveira Goulart C, Galvdo YC,
Teixeira CV, de Oliveira RB, Borelli BM, et al.
Antagonistic lactic acid bacteria in association with
Saccharomyces cerevisiae as starter cultures for
standardization of sour cassava starch production. J
Food Sci Technol . 2019 Sep 1; 56(9): 3969-79.
https://doi.org/10.1007/s13197-019-03864-w.

23.Ali EN, Kadhem AA, Majeed HZ Mohsin YMB.
Immunomodulatory  effects of  Pediococuus
acidilactici on BALB/C mice immunosuppressed by
cyclophosphamide. Res J Pharma Tech. Nov 2022;
15(12):  605-610. https://doi.org/10.52711/0974-
360X.2022.00099.

24. Ahmed S, Singh S, Singh V, Roberts KD, Zaidi A,
Rodriguez-Palacios A. The Weissella genus:
Clinically treatable bacteria with
antimicrobial/probiotic effects on inflammation and
cancer. Microorganisms. 2022 Dec 7,
10(12):2427 .https://doi.org/10.3390/microorganisms
10122427

25. Shatti ZO, Mohammed BB Mohsin YMB .Four
screening methods to determine Pediococcus
acidilactici efficacy against two biofilm producing
pathogenic bacteria., Ind J Publ Health Res. Apr
2020; 10(10): 3810-3814

26. Mohsin YMB, Majeed HZ Mohammed BB. Lactic
acid bacteria biosurfactant role that isolated from
human breast milk in inhabit eyes pathogenic
bacteria. Ibn-Al-Haitham J Pure. Appl. Sep 2018;
31(2): 31-40. https://doi.org/10.30526/31.2.1959.

27.Mostafa F. Biosynthesis of silver nanoparticles by
pathogenic and nonpathogenic strains of Fusarium
oxysporum . sp. lycopersici. Egypt J Bot. Aug 2017;
57(2) : 345-350.
https://ejbo.journals.ekb.eg/article 3615.html.

28.Korbekandi H, Ashari Z, Iravani S, Abbasi S.
Optimization of biological synthesis of silver
nanoparticles using Fusarium oxysporum. lran J
Pharma Res .Summer 2013; 12(3): 289 -298.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC381
3263/.

29.Barik BP , Tayung K, Jagader P , Dutta SK.
Phylogenetic Placement of an Endophytic Fungus
Fusarium oxysporum Isolated from Acorus calamus
Rhizomes with Antimicrobial Activity. Eur J Bio
Sci. Jan- March 2010; 2(1): 8-16.
https://www.researchgate.net/publication/228471582

30. Ishida K, Cipriano TF , Rocha GM , Weissmuller G,
Gomes F, Miranda K, et al. Silver nanoparticles
production by the fungus Fusarium oxysporum:
nanoparticle characterization and analysis of
antifungal activity against pathogenic yeasts. Mem

Page | 2219


https://doi.org/10.21123/bsj.2023.7956
https://shamra-academia.com/en/show/591b123434da2.
https://shamra-academia.com/en/show/591b123434da2.
https://doi.org/10.1002/9781118655252.ch1
https://www.journalijar.com/uploads/705_IJAR-8328.pdf
https://www.journalijar.com/uploads/705_IJAR-8328.pdf
https://www.researchgate.net/publication/328772759
https://pjbt.org/index.php/pjbt/article/view/403.
https://www.researchgate.net/publication/304245545_Screening_and_Characterization_of_Weissella_cibaria_Isolated_from_Food_Source_for_Probiotic_Properties.
https://www.researchgate.net/publication/304245545_Screening_and_Characterization_of_Weissella_cibaria_Isolated_from_Food_Source_for_Probiotic_Properties.
https://www.researchgate.net/publication/304245545_Screening_and_Characterization_of_Weissella_cibaria_Isolated_from_Food_Source_for_Probiotic_Properties.
https://www.researchgate.net/publication/304245545_Screening_and_Characterization_of_Weissella_cibaria_Isolated_from_Food_Source_for_Probiotic_Properties.
https://doi.org/10.3389/fmicb.2015.01204.%20%20%20%0d
https://doi.org/10.21123/bsj.2020.17.1(Suppl.).0227
http://www.annalsofrscb.ro/index.php/journal/article/view/10597/7603
http://www.annalsofrscb.ro/index.php/journal/article/view/10597/7603
https://doi.org/10.1007/s13197-019-03864-w
https://doi.org/10.52711/0974-360X.2022.00099
https://doi.org/10.52711/0974-360X.2022.00099
https://doi.org/10.3390/microorganisms10122427
https://doi.org/10.3390/microorganisms10122427
https://doi.org/10.30526/31.2.1959
https://ejbo.journals.ekb.eg/article_3615.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3813263/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3813263/
https://www.researchgate.net/publication/228471582.
https://www.researchgate.net/publication/228471582.

2024, 21(7): 2210-2221
https://doi.org/10.21123/bsj.2023.7956
P-ISSN: 2078-8665 - E-ISSN: 2411-7986

g

Baghdad Science Journal

Inst Oswaldo Cruz, Rio de Janeiro, Apr 2014; 109(2):
220-8. https://doi.org/10.1590/0074- 0276130269.
31. Park JH , Ahn HJ , Kim SG, Chung CH. Dextran-like
exopolysaccharide-producing  Leuconstoc  and
Weissella from kimchi and its gradient. Food Sci
Biotechnol. Aug 2013; 22: 1047- 1053.

https://link.springer.com/article/10.1007/s10068-
013-0182-x

32. Kwak S, Co Y, Noh G, Om A. Cancer preventive
potential of kimchi lactic acid bacteria (W. cibaria, L.
plantarum). J Cancer Prev. Dec 2014; 19 (4): 253-
258. https://doi.org/10.15430/JCP.2014.19.4.253.

33.Husseiny SM, Salah TA, Anter H A. Biosynthesis of
size controlled silver nanoparticles by Fusarium
oxysporum, their antibacterial and antitumor
activities .J Basic Appl Sci. Sep 2015; 4: 225-231.
https://doi.org/10.1016/j.bjbas.2015.07.004

34.Jalgaonwala R ,Mahajan RT. Production of anti-
cancer enzyme asparaginase from endophytic
Eurotium sp. isolated from rhizomes of Curcuma
longa. Eur J Exp Biol . Oct 2014; 4(3): 36-43.
https://www.primescholars.com/articles/production-
of-anticancer-enzyme-asparaginase-from-
endophyticeurotium-sp-isolated-from-rhizomes-of-
curcuma-longa-91486.html.

35. Yadav N, Surkar S. Production of asparaginase by
Fusarium oxysporum using submerged fermentation.
Int J Pharma Sci Invent. June 2014; 3(6): 32-40.
http://www.ijpsi.org/Papers/\VVol3(6)/G0361032040.p
df

36. Chow YY, Ting ASY. Endophytic L-asparaginase
producing fungi from plants associated with
anticancer properties. J Adv Res. Nov 2015; 6(6):
869-867. https://doi.org/10.1016/].jare.2014.07.005.

37. Auda IG, Mohsin YM, Jasim EI ,Sharan Z. Ouda JG.
Partial sequencing 1SI2I6V transpsase gene of
Staphylococcus aureus isolated from samples , Al-
Kindy Coll Med J. Jan 2018; 14(2): 24- 26.
https://doi.org/10.47723/kcmj.v14i2.47

38. Abdel-Rahman TM , Khalil NM, EI-Ghany MN ,
Yosef E. Purification , characterization and medicinal
application  of  tyrosinase  extracted  from
Saccharomyces cerevisiae . J Innov. Pharm Biol Sci.
Jan 2019; 6(1): 1-11.

39. Al-Kassie G, Al-jumaa Y, Jamel Y. Effect of
probiotic ~ (Aspergillus niger) and prebiotic
(Taraxacum officinale)on blood picture and
biochemical properties of broiler chicks. Int J Poult
Sci. July 2018; 7.(12): 1182-1184.
https://doi.org/10.3923/ijps.2008.1182.1184

40. Al-Shammari AM, Al-Saadi H, Al-Shammari SM,
Jabir MS. Galangin enhances gold nanoparticles as
anti-tumor agents against ovarian cancer cells. AIP
Conf Proce .Mar 25 2020; 2213(1): 020206-1—

020206-7.AIP
https://doi.org/10.1063/5.0000162.

41. Haryani Y, Halid NA, Guat GS, Nor-Khaizura MA,
Hatta A, Sabri S, et al. Characterization, molecular
identification, and antimicrobial activity of lactic acid
bacteria isolated from selected fermented foods and
beverages in Malaysia. FEMS Microbiol. Lett. 2023;
370: fnad023.
https://doi.org/10.1093/femsle/fnad023.

42 Haryani Y, Halid NA, Guat GS, Nor-Khaizura MA,
Hatta A, Sabri S, et al. Characterization, molecular
identification, and antimicrobial activity of lactic acid
bacteria isolated from selected fermented foods and
beverages in Malaysia. FEMS Microbiol. Lett. 2023;
370: fnad023.
https://doi.org/10.1093/femsle/fnad023.

43.Musah SS, Owuna JE, Makut MD, Adamu BB, Gl I,
Izebe K, et al. Antibacterial activity of lactic acid
bacteria isolated from Etsako Osuemegbe rice.
AROC Food Nutr. 2023; 2(1): 01-05.
https://doi.org/10.53858/arocfn02010105.

44. Bartkiene E, Lde V Ruzauskas M. Lactic acid
bacteria isolation from spontaneous sourdough and
their characterization including antimicrobial and
antifungal properties evaluation. Microorganisms.
Dec 2020; 8(1): 64
https://doi.org/10.3390/microorganisms8010064.

45. Walia S, Kamal R ,Kanwar SS. Chemoprevention by
Probiotic during 1,2-Dimethyl hydrazine induced
colon carcinogenesis. Dig Dis Sci Apr 2018: 63(4):
900-909. https://doi.org/10.1007/s10620- 018-4949-
z

46. Kiczorowski P , Kiczorowski B, Mieczan A. Effect
of fermentation of chosen vegetables on the nutrient ,
mineral and biocomponent profile in human and
animal nutrition. Sci Rep. Aug 2022; 12: 13422.
https://doi.org/10.1038/s41598-022-17782-z

47. Junnarkar M ,Pawar S, Gaikwad S. Nawani N.
Probiotic Potential of Lactic Acid Bacteria from fresh
vegetables : Application in food preservation .Ind J
Exp Biol. Oct 2019; 57 825-838.
https://www.divaportal.org/smash/get/diva2:137565
7/[FULLTEXTO02.pdf.

48. Poore J. Nemecek T. Reducing foods environmental
impact through producers and consumers. Science.
Jun 2018; 360 987-992
https://doi.org/10.1126/science.aaq0216

49. Joch M, Kudrana V. Hucko B. Effect of Geraniol and
Camphene on in vitro rumen fermentation and
methane production . Sci Agric Bohem. Jan 2017,
48: 63-69. https://d0i.10.1515/sab-2017-0012.

50. Grenda T, Grenda A, Domaradzki P, Kwiatek K.
Probiotic potential of Clostridium spp. advantages

Publishing.

Page | 2220


https://doi.org/10.21123/bsj.2023.7956
https://doi.org/10.1590/0074-%200276130269.
https://link.springer.com/article/10.1007/s10068-013-0182-x
https://link.springer.com/article/10.1007/s10068-013-0182-x
https://doi.org/10.15430/JCP.2014.19.4.253
https://doi.org/10.1016/j.bjbas.2015.07.004
https://www.primescholars.com/articles/production-of-anticancer-enzyme-asparaginase-from-endophyticeurotium-sp-isolated-from-rhizomes-of-curcuma-longa-91486.html.
https://www.primescholars.com/articles/production-of-anticancer-enzyme-asparaginase-from-endophyticeurotium-sp-isolated-from-rhizomes-of-curcuma-longa-91486.html.
https://www.primescholars.com/articles/production-of-anticancer-enzyme-asparaginase-from-endophyticeurotium-sp-isolated-from-rhizomes-of-curcuma-longa-91486.html.
https://www.primescholars.com/articles/production-of-anticancer-enzyme-asparaginase-from-endophyticeurotium-sp-isolated-from-rhizomes-of-curcuma-longa-91486.html.
http://www.ijpsi.org/Papers/Vol3(6)/G0361032040.pdf
http://www.ijpsi.org/Papers/Vol3(6)/G0361032040.pdf
https://doi.org/10.1016/j.jare.2014.07.005.
https://doi.org/10.47723/kcmj.v14i2.47
https://doi.org/10.3923/ijps.2008.1182.1184
https://doi.org/10.1063/5.0000162
https://doi.org/10.1093/femsle/fnad023.
https://doi.org/10.1093/femsle/fnad023.
https://doi.org/10.53858/arocfn02010105
https://doi.org/10.3390/microorganisms8010064.
https://doi.org/10.1007/s10620-%20018-4949-z.
https://doi.org/10.1007/s10620-%20018-4949-z.
https://doi.org/10.1038/s41598-022-17782-z
https://www.divaportal.org/smash/get/diva2:1375657/FULLTEXT02.pdf
https://www.divaportal.org/smash/get/diva2:1375657/FULLTEXT02.pdf
https://doi.org/10.1126/science.aaq0216
https://doi.org/10.1126/science.aaq0216
https://doi.10.1515/sab-2017-0012

2024, 21(7): 2210-2221 @
https://doi.org/10.21123/bsj.2023.7956

P-ISSN: 2078-8665 - E-ISSN: 2411-7986 )

Baghdad Science Journal

and Doubts .Curr Issues Mol .Biol .Jul 2022; 44 (7): Naniura. Baghdad Sci J .Mar 2021; 18 (1): 35-
3118-3130. https://doi.org/10.3390/cimb44070215. 40.https://doi.org/10.21123/bsj.2021.18.1.0035.

51. Manik M, Kaban J, Silalahi J Gimting M. Lactic Acid
Bacteria (LAB) with probiotic potential from Dengka

Fusarium ¢ 4 saad) 43 631 clapadl  Weisella cibaria 4 il 5
pa ) e Gdajm LMA A oxysporum

W@y}@au‘wwﬁwm‘wwaﬁgk (e R ) M (e AL daaa (6

d\_)ad\ [RIRE ‘LM\ daaall ‘V“)M\ A< sl r:jls f“'“é

-

AadAl

DY) 2l (ga a2l e 2025 dle st suaa la e Aa (il 20 @ sial) allall Gl ol e slahy Of @ siall g
¢ U pudl il Awd) )y a5 ¢ 30l gl L o) S5 Dl gy a3 Sy ealill gl yull 23le 013 Y ¢ alys¥) 23ke b
e i Al e 9 Akl A8yl iy shadll 33yl (g Ay I Auadll Clapnd (g sl GRSy Gl ) 23le ¢ geall
Fusarium (e 48 sl 4, 5l cilapaadl (5, 30 A0 aaa 58 L 5l 038 (e (2 yalli A Y1 AbLasSl g 400 il (3l
Jara (582023 Labe M 2022 ale (e Al all s3a <y jabes ) 3 Gla s LA 3 Weisella cibaria < oxysporum
£133]) jilias e (LAB) iSO (aea LS e o Ay puativall Taalall / o shall IS / cla¥) and 8 o125l L sl g5 S0
Man-)MRS G o Lein 5 a3 o ¢ gllaal o g suall 3y ) IS (g Alsliia il shad day ¢ (gl jall 5 i gl ¢ adlelll ¢ palill)
(CFS) LAY (e 20 ZdUall o) gall (8 Ly i8Sl aliaal) Jallil) e ol o3 jeaall Cint leand &3 ¢« (ROgOSa-Sharpe
Joanll @i (g5l Ganall s Judociall ) yradd sl Jeldi Judadt (33 sl (0 Lpemsdidily ol LAY Y Sall 038 Leaiii A
il Wlall il Hall ysida (4 g saall G1351G Fusarium oxysporum ¢ Leatis) i il (AgN03) 4 silill clasall e
Fusarium s LAB ¢ 3l 459l Cilasall 500 80 dul j0 caad Baadl LAY il yladll s3a gliad] a5 ¢
20l e gl LA 2 oxysporum
oainiill U 5 5 cadlll jaan IS adi) jall slias Jalis Juadl o 5 LAB - 4xie <uilS ¢l3ad) jobias aaan of Al jall 028 &y
Weisella cibaria 3 ¢, 8l ekl (MG7865551) < NCBI & Jaw 3l s Weisella cibaria oS & )
Al 136 (o el (ge Aol 72 3ay s juadl ok oy Jama ialidl A sl gl

Weissella s silil) <l jall «aSOl (aals L 5 (Fusarium oxysporum sl Gie o e sdualidal) cilalsl)
.Cibaria

Page | 2221


https://doi.org/10.21123/bsj.2023.7956
https://doi.org/10.3390/cimb44070215.
https://doi.org/10.21123/bsj.2021.18.1.0035

