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BBSBA2021 has featured a cutting edge research on Biosciences and
Applications. Speakers have covered a range of mechanisms underlying
Biological sciences and their Applications. New findings in biology and
interdisciplinary science have been highlighted, along with emerging
technologies in bioengineering, structural biology, and imaging for high-

resolution studies.
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about who had reviewed their manuscript.
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MESSAGE FROM THE HOSTING PARTNER BBSBA2021

The World Advanced Science (WAS) LLC. is a proud hosting
partner of the 2nd International Conference on Biological,
Biomedical Sciences, Biotechnology, and Applications held
Virtually on 30" December 2021. This is our second time
collaborating with WAS Press to organize this important conference.
We are excited to be a part of a conference that allows scholars and
practitioners from around the world, especially Saudi Arabia, to
present their research and practical ideas to enhance Life Sciences.

We were founded in 2018 as a developing publisher in the USA.
We launched our first Open Access, Multidisciplinary WAS Science
Nature journal (WASSN), having ISSN: 2766-7715. We plan to
publish additional WAS Journals, Books, and Proceedings that will
cover a wide range of fields shortly. WAS intended to offer many
online Webinars, Training Courses, and Workshops to prepare
instructors and educators for future promising jobs.

This International Conference on Life Sciences fits with the
mission of WAS to enhance and improve scientific practice

worldwide. More information about WAS can be obtained from our

World Advanced Science LLC (WAS), 2701 Centerville Road, New Castle County, Wilmington,
Delaware 19808, USA. with registration No. 3619939
Email: wasmngeditor@worldascience.com
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website (https://worldascience.com/waspress/index.php/press/) or by

emailing to: wasmngeditor@worldascience.com, WAS Press

Principal and WAS Manager OR to: worldascience@gmail.com,

WAS Press Technical Support.

MESSAGE FROM THE CONFERENCE CHAIR, BBSBA2021
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Hello and welcome, everybody.

It is my great pleasure to serve as a Conference Chair for the
second time for the International Conference on Biological,
Biomedical Sciences, Biotechnology and Applications, organized by
WAS LLC., and WAS Press. Both conferences were very lively
events where Life Science researchers and practitioners from around
the world came together to discuss a wide array of important issues in
BioSciences.

| want to thank all members of our Organizing Committee,
Keynote Speakes, Presenters, and Attendees for supporting all aspects
of BBSBA2021 Planning and Success. This year we are proud to have
distinctive keynote speakers who shared their knowledge and
explained many lighting ideas about the hottest topics of research and
innovations. We had Sixty Nine attendees and presenters from
different countries.

We believe that we have all benefitted from our combined
participation in BBSBA2020. | hope the conference allowed us to
engage with our peers, discuss our ideas for research and practice, and
enhance opportunities for collaboration with other scientists.

We also invite you to attend our coming 3™ International

12
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Conference on Biological, Biomedical Sciences, Biotechnology,
and Applications. BBSBA2022 is intended to be held in Dubai, UAE,
on July 23-24, 2022. We hope you will spend some time exploring
Dubai, one of the most dazzling cities worldwide. Meanwhile, we
will keep you updated timely with our news and events.

Thank you,
Conference Chair BBSBA 2021
Prof. AlaaEddeen M. Seufi
Professor of Molecular Genetics

EIC: WAS Science Nature Journal (WASSN) ISSN: 2766-7715

Dept of Entomology, Fac of Science,
Cairo Univ., Giza, Egypt.

Email: alaaseufi@yahoo.com, alaaseufi@gmail.com

WAS contact: wasmngeditor@worldascience.com
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Pyrethroid resistance and kdr genotype in

Anopheles Mosquitoes: a study of the Sudan

savannah region of Jigawa State, Nigeria

Asma'U Mahe!", Adamu J. Alhassan!, Chimaobi ]J.
Ononamadu?, Nura Lawal®, Sadiya A. Bichi*, Abdullahi A.
Imam!

1. Bayero University, Kano, Nigeria.

2. Nigerian Police Academy, Wudil, Kano, Nigeria.

3. Federal University Dutsinma, Katsina, Nigeria.

4. Kano University of Science and Technology, Wudil, Kano, Nigeria.

*Correspondence: Asma'U Mahe, Email: maheasmau@gmail.com

ABSTRACT

Malaria is a public health problem that affects the globe.
The disease is transmitted by Anopheles mosquitoes. In
Africa, malaria mortalities were recorded primarily in
children under the age of five and pregnant women.
Nigeria accounts for up to 27% and 24% of Africa and global
malaria deaths, respectively. Insecticide-based control
measures are key control strategies that have helped in
targeting disease vectors. The most widely and effective
insecticide-based control measures are indoor residual
spraying with insecticides and the use of insecticide-treated
materials (bed nets). Pyrethroids are the only World Health
Organization (WHO) approved class of insecticide for the
treatment of bed nets. The study aimed at assessing
pyrethroid resistance and kdr genotype in Anopheles
mosquitoes of the study area. Larval samples were collected
(April 2020 and November / December 2020) and were

World Advanced Science LLC (WAS), 2701 Centerville Road, New Castle County, Wilmington,
Delaware 19808, USA. with registration No. 3619939
Email: wasmngeditor@worldascience.com
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reared to adults. Samples were morphologically and

molecularly identified, WHO bioassay was conducted using
permethrin and deltamethrin. Kdr mutations were assayed
using PCR technique. Morphological identification showed
the abundance of Anopheles gambiae complex, molecular
identification gave varying percentages of An. gambiae s.s,
An. coluzzii, and An. arabiensis. Percentage knockdown and
mortality were higher using deltamethrin compared to
permethrin. A higher negative kdr mutation genotype (70%)
was observed in the resistance population compared to the
susceptible population with 50% negative kdr mutation
genotype. KDR mutation genotype frequency of Anopheles
specie from the study sites indicates the possibility of
another form of resistance mechanism other than kdr
mutation. Resistance might also be attributed to activities
occurring in the study sites and or time of sample
collection.

Keywords: Pyrethroids; kdr mutation genotype; Malaria;
deltamethrin; permethrin.
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Antimicrobial resistance and genes encoding for
virulence factors among community-associated

uropathogenic E. coliin Western Saudi Arabia

Sara Arafal’, Wafa Alshehri?, Najla Obaid!, Sameer Organji',

Khaled Elbanna3, Hussein Abulreesh!

1. Umm Al-Qura University, Saudi Arabia.

2. Jeddah University, Saudi Arabia.

8. Fayoum University, Egypt.

*Correspondence: Sara Arafa, Email: s44180770@st.uqu.edu.sa

ABSTRACT

Background: Urinary tract infections (UTIs) remain a
common and leading cause of morbidity worldwide, with
more than 150 million people affected annually, resulting
in a social and healthcare burden of around 3.5 billion US
Dollars per year in the USA alone. Aims: To explore the
prevalence of multiple resistant community-acquired UTI-
associated E. coli and their virulence factors in Western

17
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Saudi Arabia. Methods: A total of 1000 urine samples were

examined for the presence of E. coli by selective plating on
MacConkey, CLED, and sheep blood agar. Antimicrobial
susceptibility patterns were carried out by means of Vitek2
Compact (MIC) and the disc diffusion method on Mueller-
Hinton agar. Detection of genes encoding for virulence
factors (kpsMTII, traT, sat, csgA, vat, and iutA) were
achieved by PCR. Results: The overall prevalence of UTI-
associated E. coli was low (5%, n =1000), with a higher
prevalence in samples of female origin. Resistance to
norfloxacin was exhibited by 82/% of the isolates, followed
by 60% resistance to ampicillin. No resistance was exhibited
to imipenem, meropenem, and ertapenem. In general,
about 50% of the isolates showed multiple resistance
patterns (resistance to more than 3 antimicrobial classes).
All 50 uropathogenic E. coli carried kpsMTII, iutA, traT,
and csgA genes, while 98% of the isolates carried sat gene,
vat gene was found in 38% of the isolates. Conclusion:
Although a low prevalence of uropathogenic E. coli is
reported in this study, the isolates were found to be highly
virulent. This is the first report to explore the virulence of
uropathogenic E. coli in Saudi Arabia.

Keywords: Uropathogenic E. coli; Antimicrobial resistance;

Virulence factors; Urinary tract infection
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Antimicrobial Resistance and Genes Encoding for Virulence Factors among Community-
associated Uropathogenic £, colfin Western Saudi Arabia

sara H. arafa®, wafa A. Alshehri, Majla A. Obied, Sameer R Organii, Khaled Elbanna, Hussein H. Abulreash
*Corresponding author: 5441 80770 5t. ugqu.edu 53

INTRODUCTION

Urinary tract infections (UTls) remain 3 common and leading cause
of morbidity worldwide, with more than 150 million people
sffected annually, resulting in a sodal and heslthcare burden
(Flores-Mireles &t al, 2015). UTls are either community-associated
or hospital-acquired UTls (CA-UITs or HA-UTls, respectively). The
sctiology of UTls varies because different bacterial, fungal, and
parssitic agents are the Guse of the infections. Ameng causative
bacterial sgents, Echenichia ool is the most frequently reported
(Sokhn ef al, 2020).

The aim of this work was to explore the prevalence of multiple
resistant community-acquired UTl-asspoiated £ ool and their
virulence factors in Western Saudi Arabia.

MATERIALS AND METHODS
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o
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DISCUSSION

All positive UTI cultures were caused by WPEC isolates, and this
high prevalence of UPEC is in scoordance with the world trend and
previous studies conducted in Saudi Arsbiz (Ahmad, 2049).
Females may be at a higher risk of developing UTls than males
[Medina and Castillo-Pino, 2019} In the present study, we
obszrved high rates of resistance to norfloxacin (B2¥], followed
by amipicillin (60%). Other studies in Ssudi Arabia have reveasled
similar ohservations (Ahmad, 201%) With the emergence of ESBL-
producing WPEC strains, the use of carbapenems (e.g., imipenem,
ertapenem, and meropenem) has been recommended for the
treatment of UPEC because the majority of the strains show
susceptibility to these agents (Tedizi &f af, 2017). We ohserved
complete susceptibility to these agents among our isolates, which
is in accordance with the observations from @ study by Ahmad
(2019). A prevalence of 100% (n = 50) was found for cggd, futd,
traT arad kpsMTH, and the prevalence rates of wat were 3%
Although a3 low prevalence of uropathogenic £ aoWis reported in
this study, the isolates were found to be highly virulent. This is the
first report to esplore the virulence of uropathogenic £ colf in
Saudi Arabia.
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Phenotypic and molecular characterization of uric

acid degrading bacteria

Atheer Alshareef, Mahmoud El-Readi2?, Hussein Abulreesh],

Wafa Alshehri?, Ashjan Khalel*, Khaled Elbanna®

1. Umm Al-Qura University, Saudi Arabia

2. Al-Azhar University, Egypt

3. University of Jeddah, Saudi Arabia

4. King Abdulaziz University, Saudi Arabia

5. Fayoum University, Egypt

*Correspondance: Atheer Alshareef, Email: s44181003@st.uqu.edu.sa

ABSTRACT

Background: Uricase is a peroxisomal (oxyreductase)
enzyme that catalyzes the oxidative opening of the purine
ring of the urate pathway to produce allantoin, carbon
dioxide, and hydrogen peroxide. Uric acid results from the
decomposition of living and dying cells from the
transformation of their nucleic acids, especially adenine
and guanine. In addition, it is derived from proteins. This
enzyme plays an important therapeutic role in the medical
field, such as biochemical diagnosis, as it is used as a reagent
to detect uric acid in the blood serum, and uricase can be
used as a protein drug to reduce toxic urinary accumulation
in diseases such as gout, bedwetting, and hyperuricemia.
Aim of the work: This study aimed to isolate and examine
highly efficient urease-producing strains, characterize the
phenotype and genotype of uricase-producing strains,
study the factors that affect uricase secretion from the most
promising strains, and finally, biochemical and molecular

characterization of uricase from the most promising

21


mailto:s44181003@st.uqu.edu.sa

BBABS2021
strains.

Experimental work and Results: In this study, 56 uricase-
producing isolates were isolated from different samples
collected from Makkah and Al-Taif city using mineral salt
medium  supplemented with uric acid. Partial
characterization for all isolates was conducted. In general,
all isolates were partially identified and were short rods,
Gram-negative, motile, spore-forming, oxidase, catalase-
positive. Based on uricase activity detected by forming
clear zone around colonies, top fifth strains were selected
and completely identified using VITEK kit and sequencing
16s rRNA gene. Based on phenotypic characterization, the
most promising isolates of URI, UR2, were identified by
VITEK as Pseudomonas oleovorans and isolated UR3, UR4
and URS) as Alcaligenes faecalis with similarity of 95, 95, 96,
96 and 97 %, respectively. While 16s rRNA sequencing
identified isolates URI, UR2, UR3, as Alcaligenes faecalis
and isolates UR4 and UR5 ad Alcaligenes aquatica, 94 99, 97,
96, 97%, respectively. To improve the uricase secretion,
isolate UR1 was selected, and different production factors
were studied using the uric acid medium. The uricase
activity of strain UR1 was measured qualitatively using the
clear zone technique of uric acid agar plates. The results
indicate that strain URI] inducted the maximum uricase
activity at 37°C, pH 7.2 after 48h period. Furthermore, the
extracellular uricase was purified to electrophoretic
homogeneity using Sephadex column and biochemically
characterized. For this, the extracellular uricase was

purified from 250 ml culture supernatant of URI grown for
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36h at 37°C in uric acid mineral salt medium containing 0.15
% (w/v) uric acid as the sole nitrogen source. The highest
level of uricase activity was 4.98 units/ml/min after the
purification step by Sephadex column. SDS-PAGE analysis
revealed that the molecular size of the partially purified
urinary enzyme was 43 kDa.

Conclusion: From these results, it could be concluded that
the most promising uricase-producing bacterial strains
were isolated from Makkah soil samples. The extracellular
purified uricase of isolate URI could be potentially used as
a reagent to detect uric acid in the blood serum, and
antigout, bedwetting and hyperuricemia.

Keywords: Uric acid; Extracellular Uricase; Genotypic
characterization; 16s rRNA sequencing; Gout; Bedwetting;

Hyperuricemia
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ABSTRACT

Introduction: Alginate is an important polysaccharide
consisting of monomeric acid (M) and guluronic (G)
monomers that various genera of brown seaweed can
produce and few genera of bacteria Pseudomonas,
Rhizobium, and Azotobacter.
Background: Due to its biocompatibility, viscosifying, and
gelling properties, non-toxic and relatively low cost,
alginate obtained from brown seaweed has been
extensively investigated and widely used in medical,
pharmaceutical, foods, and agriculture applications.
Seaweed alginates are extensively used in biomedical
applications as an immobilization material, but it suffers
from problems with mechanical stability, low purity and
homogeneity, wide pore size distribution, and osmotic
swelling during physiological conditions. So, bacterial
alginate could be the best choice for alginate production
compared to algal alginate.
Aim of the study: This work aims to (i) solation and

screening of highly efficient alginate producing strains, (ii)
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identify the most promising alginate producing strains

based on phenotypic and genotypic characterization (iii)
study the factors effect and optimization of alginate
production from the most promising strains, (iv)
production of alginate from alternative agricultural wastes,
(v) characterization and identification of the obtained
alginate.

Experimental and Results: In this study, forty-seven strains
were isolated from different soil and rhizosphere samples
collected from Makkah using Ashby's medium. All high
viscose colonies were picked and purified by subculturing
many times on an agar medium and partially characterized.
The most promising isolates Azl4, Az19, Az33, and Az75
were selected, and complete identification was conducted
by VITEK and 16s rRNA sequencing gene. All isolates were
Gram-negative, aerobes, some motile and some non-
motile, non-spore former, oxidase and catalase-positive.
The phenotypic and genotypic characterization identified
isolates Azl4, Az19, Az33 and Az75 as Enterobacter rabaei,
Roseateles terrace, Rhizobium pusense and Rhizobium
pakistanense with similarity percentage of 96.55%, 99.56%,
94.59% and 99.35%, respectively.

To optimize alginate production, strain Az19 was chosen,
and different physiological parameters, including
incubation time, temperature, pH and salt concentration
and production from sugar, were conducted using Ashby's
broth. Also, molasses as a low-cost carbon source were also
investigated. To purify and identify the bacterial alginate,
the promising isolate Az19 were grown on Ashby's broth
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medium at the growth optimum conditions, then the
culture was centrifuged, and two volumes of chilled ethanol
extracted the yield of alginate, and pellets were dried in a
hot air oven at 60°C, the weighted. The data obtained
revealed that isolate Azl9 inducted 8 g/l after 10 days
incubation at 370 C, pH 7.0, and NaCl (1%). Finally, the yield
products obtained from the most promising strains were
purified and identified as alginate by Fourier transform
infrared spectroscopy (FTIR). Mannitol appears to be the
best carbon source, and ammonium sulphate at
concentration 0.5% was the nitrogen source of choice for
optimal alginate production.

Conclusion: From this study, it could be concluded that
forty-seven strains were isolated and partially identified.
The most promising strain was selected and completely
characterized by VITEK and 16s rRNA sequencing. Among
those, strain Azl9 inducted 8 g/L pure alginate could be
used in many applications.

Keywords: Bacterial alginate; Polysaccharides; Medical
applications; Food industry applications; Viscosifying and
gelling properties; Drug's delivery; Phenotypic and

genotypic characterization; Makkah
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Abstract

In this study, forty-seven strains were isolated from different soil and rhizosphere samples collected from Makkah using Ashby’s medium. All
highly viscose colony were picked and purified by subculturing many times on agar medium and partially characterized. The most promising
isolates Az14, Az19, Az33 and Az75 were selected, and complete identification were conducted by VITEK and 16s rRNA sequencing gene. All
isolates were Gram- negauve aerobes, some motile and some none-motile, non-spore former, oxidase and catalase positive. The phenotypic and

haracterization identified isolates Az14, Az19, Az33 and Az75 as Enterobacter rabaei, Roseateles terrace, Rhizobium pusense and
Rluzublmn pakistanense with similarity percentage of 96.55%, 99.56%, 94.59% and 99.35%, respectively. To optimize alginate production,
strain Az19 was chosen, and different growth conditions were conducted. Data obtained revealed that, isolate Az19 inducted 8 g/l using Ashby's
medium supplemented with mannitol at 37° C, pH 7.0 and NaCl (1%) after 10 days shaking incubation. Finally, the yield products obtained
from the most promising strains were purified and identified as algmate by Fourter transform infrared spectroscopy (FTIR).
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ABSTRACT

Introduction: Biopolymer from microbial source has
recently received much attention due to the awareness of
the environmental problem that inevitably affects human
health.
Background: Poly glutamic acid (PGA) is a naturally
occurring, infrequent anionic polymeric compound
composed of extensively viscous homo-polyamide of D
and L- Glutamic acid units, and it is an extracellular
polymer that is completely biodegradable and nontoxic to
humans. PGA has been successfully used as thickener,
cryoprotectant, humectant, drug carrier, biological
adhesive, heavy metal absorbent, etc., with biodegradability
in the fields of food, cosmetics, medicine, drugs, and water.
Among other novel applications, it can be used for protein
crystallization as a soft tissue adhesive and a non-viral
vector for safe gene delivery.
Aim of the work: This study aimed to isolate and screen for
highly efficient polyglutamic acid-producing strains,
phenotypic and genotypic characterization of PGA
producing strains, studying the factors and optimization of

PGA production from selected strains and finally
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characterization and identification of the obtained PGA.

Experimental and Results: In this study, fifty PGA
producing isolates from different samples were isolated
and screened using PGA medium. Based on the
fermentation batch for PGA production, strains PG14, PG21,
PG 22, PG 37 and PG49 recorded the highest PGA amount,
which was 40.8, 29.40, 30.0, 32.2 and 50 g/litter,
respectively. All isolates were partially identified, and they
were long rods, Gram-positive, motile, spore formers,
oxidase, and catalase positive. The most promising isolates
were selected and completely identified using 50 CHB API
kit, VITEK, and 16s rRNA sequencing. Based on phenotypic
and genotypic characterizations, isolates PG14, PG21, PG 22,
PG, 37 and PG 49 were identified as B. licheniformis with
similarity 98, 96, 98, 99% and 97%, respectively. For
optimization of PGA production, isolate PG 49 was chosen
and different production factors were studied using PGA
medium. Surprisingly, the maximum PGA production (50
g/L) was obtained when sodium glutamate, citric acid,
ammonium sulfate used with a concentration of 60, 30, 5
g/L, respectively. Furthermore, strain PG 49 exhibited
maximum PGA yield (50 g/L) at pH 7.4, temperature (370C)
after an incubation period of 36h. Furthermore, the
monomer of glutamic acid of PGA was identified and
detected by high-performance liquid chromatography.

Conclusion: In this work, fifty PGA-producing isolates were
isolated from different soil and rhizosphere samples of
Makkah. The most promising PGA producers were
phenotypically and genotypically characterized. Also, it was
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found that sodium glutamate, citric acid, ammonium

sulfate, were the most significant factors increasing PGA
production. Furthermore, the monomer of sodium
glutamate of PGA was identified and detected by high-
performance liquid chromatography (HPLC).

Keywords: Microbial Biopolymer; poly Glutamic acid
(PGA); Medical Applications; Phenotypic and Genotypic
characterization; Optimization conditions; Growth factors;

16s rRNA sequencing

32



BBSBA2021

Biotechnological and taxonomic studies on poly glutamic producing
bacteria

BESEA
Fatimah § .Alsulami** , Khaled Elbanna'**, Hussein H. Abulreesh'?
Dgpartmant qf biology, Faculty of Applied Science, Unm A1-Owra Univarsity, Makkah, Saudi drabia.
Research Laboratory Unit, Faculty of Applied Science, Umm A-Owra priversity, Makkak, Soudi drabia.
TDepriment of Agvicultural Microbiology, Faculty of Agvicuiture, Fayoun University, Fayoum, Egypt
Introduction Tsslute FiH 48 nstera wers m
miedtior. Luslae PO 40 chesen il dilfsrent produstion ficton
wn—-nwmu-mmww mmmwm-m_mmwmu
Dand oo Wit soUU SR, clric dcid, A mium salfise
bmnmmnh-mmuhm of 50, 30, 5 gL, . sirain PO 49 m
Eiaegriadibdes and nen-liote \o hisssars. POA b been sussendully wed o mmmu}tpﬂuwmnmmﬂx
Bumectil, dnug cariee, hislogical sdbesive, heavy £
metal sbacrent, eic, with hadegratahility in food, coameticy,
g, i waler. Aoy other oved ipplutions, il s bs used Bor feole
erpatallizathen i & s s inllecive aad o e vired vastor fis sae e .
delery. .
This sty airisd s fsobition wnd scrassing fir highly effickent polyglusen " -
ncid podlicing striiss, phesotypis i gerctypic disiciesiztion <[ PGA ' || S
producing s , by nmummm P bl [T
Trom: Eum lication of the [
abugiiad POA I
Figire [T). shiming e tested Fasters comiparing L the produtiiss
Marital and Methods
Tn thia study, Bty FOA prodecing taolates fhom di erert ssmplea wers Conclusion
haied sd serssned using POA medium. Bassd on the lemamation batch i
mmmwummnmnmm T thia work, [ifty Fi3A peadecing isclstes wers ibuied from diffenat from

= T o], il hizeaphuera samples of Mdkkah, The mest prombsing POA prodace
o were plenalypically and genciypieally chasacierised Alss, 3 wis [und tht
Y piutanmi: aaid, citrie aci, e omivm malfie, were the ool significant facices

E PA the mmensmer of glusen e scid of
an : A W i arl detecsed by R pesToretincs Byued chrceesncragity
(HFLC)
Tacisie PO 48 Faciors wees FaA
mieadio - Skt ik Fermestution wis wed is fhis sady io prodocs
miisus prodetion Campased with ofher methads, L the Sl il
effastive and likee Lo Refirencos
ervinmebentid |

1 Kumbwova, M., Tungney, ML, & Priest, F, umﬂ}m«
prilpplelimic azid synibees by ghsmae in Bacsu Echenifoenis
Bunsilhes, bt Applisad amd ensironmental aicroblalogy, 672, Hm-lm
3 Mehog-Guuersn, 3, Garchi-Alvaeer, M., & Pestills-Astas, . A (2013).
Chemica] bodification of Micrdhis] Puly (1-ghutemic sci) Jowmsal of

Renewable Massrials, )1, 42-60.
e, T, Tunaka, T, Clhisachd, T, & Assd, Y. (1996). Ghassic ucid
bt oo of oy £ goni 4 y Beelon ol TABE:

60E, 1
#ML“ILM!’ mmmmmn
:ﬂmh;ummmm mhm
m
Figur1} : Poly {Thutamic A sxichon maibesd ouinitries. The fouenal of jasoral ad applivd micrabiafigy, 38, 11535
Smc.mnql: Mg, B, & Tirsus, Y. (2005). Madinm
::-m--a-nm e by of :ﬂlm&ﬂ::
All e wese purtlally identified, and dhey were long rads, Gram-podliive, " i
mutile, spoes Bsrmers, eotidine, ind catalise-pesitive. The most promsing Aleriblafgy ol blathchualagy, S1), 300-296.
dtiles Were selecied il oampletely identifisd uning 50 CHE AFT kit
VITEK, a0 164 (RNA sequencing.

Acknowledgements

1 weuld ke i expetas my desp geatitude io Frofiessce Kialed Elbants snd
Profns Hustin Alrlresh o stsgai sipvin, For theif frliend

Figure(Z) : FOR for 162 Geme

Phenotypic and genotypic characterization of some

33



BBABS2021
melanin producing microorganisms
Areej Alharbi', Hussein Abulreesh!, Mohamed Shaaban,

Wafa Alshehri?, Ashjan Khalel3, Khaled Elbanna*

1. Um Al-Qura University, Saudi Arabia

2. University of Jeddah, Saudi Arabia

3. King Abdulaziz University, Saudi Arabia

4. Fayoum University, Egypt

*Correspondence: Areej Alharbi Email: s44181203@st.uqu.edu.sa

ABSTRACT

Introduction: Melanin's are natural pigments of
polyphenol compounds that have an indole ring as their
monomeric base, which is present in animals, plants, and
most microorganisms. They are the dark-colored
negatively charged high molecular weight pigments which
are formed due to polymerized phenolic and/or indole
compounds.
Background: Melanin pigments produced from
microorganisms are considered more attractive and
promising because they are more efficient and cost-
effective than the chemical synthesis of pigments.
Microorganisms are also more feasible sources of pigments
than pigments extracted from plants and animals because
they do not have seasonal constraints, do not compete for
limited farming land with actual foods, and can be easily
produced in the cheap culture medium with high yields.
Microorganisms don't cause the problems of seasonal
variations and are selected arsenals as they modify them
according to the medium and conditions provided to them.

Melanin's have great application potentials in the medicine,
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agriculture, cosmetics, and pharmaceutical industries.
Besides radioprotective and photo protection, melanin
possesses broad biological activities such as radical
scavenging, antioxidant, antitumor, antiviral,
antimicrobial, liver protecting and antivenin activity, anti-
inflammatory and as immune-stimulating agent.

Aims of the work: This work aims to: (i) isolation and
screening for melanin-producing strains, (ii) Phenotypic
and genotypic characterization of melanin producing
strains, (iii) studying the factors and optimization of
melanin production from selected strains, (iv) molecular
detection of melanin encoding gens by RT-PCR (screening
for tyrosinase gene), (v) characterization and identification
of melanin.

Experimental and Results: In this study, forty thermophilic
melanin-producing bacteria were isolated using medium
supplemented with L tyrosine as melanin precursor
substrate. All isolates were partially identified, and the most
promising strains ME 13, ME19, ME17, ME25, were selected
and complete identification by VITEK and 16s rRNA gene
sequencing were conducted. All isolates were rods, Gram-
positive, motile, spore former and non-spore formers,
catalase and oxidase positive. Based on phenotypic and
genotypic characterization, strains ME 13, ME 25, were
identified as Bacillus badius strain M9-20, Brevibacillus
borstelensis strain S4T209, with similarities of 100% and
97%, respectively. For optimization of the growth and
melanin production from the most promising strains,
isolate ME13 was chosen, and different growth parameters
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were monitored using melanin broth media. To extract

melanin pigment, ME13 was inoculated on melanin media
(pH 7) and incubated at 500C for 4 days, and melanin
pigment was extracted from the culture supernatant. The
obtained results reveal that, strain ME13 recoded the
maximum growth and melanin production at 500C, pH7
after 96h to 120h. The preliminary fermentation data
indicate that strains ME13 recoded the maximum pigment
yield (2.302 g/1). Finally, melanin produced from the most
promising strain of ME17 was purified, dried, and identified
by Uv-vis spectroscope analysis and by Fourier transform
infrared spectroscopy (FTIR).

Conclusion: From these results, it could be concluded that
melanin-producing bacterial isolated from Makkah soil
samples could be promising isolates used for melanin
production and could be used in different applications as
radical scavenging, antioxidant, antitumor, antiviral, and
antimicrobial.

Keywords: Melanin; microbial melanin; thermophilic

bacteria; Phenotypic and Genotypic characterization.
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Conclusion

From this study it could i ially identified. The most
promising by VIT!K ana 165 rRNA

sequencing. Among those, strain ME13 inducted (2.302 g pure melanin and could be used in many
applications.
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ABSTRACT

Phenoloxidases (EC.1.14.18.1) are implicated in the
immune response of insects to microorganisms, so
oxidative enzymes such as phenoloxidases (PO) from the
seventh instar larvae of the red palm weevil ;
Rhynchophorus ferrugineus (Oliv.) was partially isolated to
characterize its activity using catechol as the substrate. The
mitochondrial fraction of larval homogenate was used as
enzyme source for partial kinetic studies. The initial
velocity (Vo) of PO reaction was calculated to be 333 m O.D.
units min -1 mg protein -1 . Enzyme catalysis was linearly
proportional to enzyme crude protein conc. up to 200 ug
contained in 1 ml of the reaction mixture. Michaelis-
Menten kinetics of PO activity was evaluated by
constructing Lineweaver Burk double reciprocal plot.
Michaelis constant (Km) was 1.6 X10-2 M, and the
maximum velocity (V max) of PO reaction was 500
O.D.min-1 mg protein-1. The effect of pH, temperature,

and substrate concentration on enzyme reaction was tested.
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Generally, each variable was chosen while other conditions

were at optimum found primarily. The reaction rate was
optimal at 10-1 N catechol, neutral medium ( pH 7) and 40
C . PO kept its most activity when incubated at 60 C for 15
min before reaction initiation. Phenoloxidases efficiently
catalyze catechol, probably facilitating their study as one of
the innate defense reactions in insects.

Keywords: Phenoloxidases; Rhynchophorus ferrugineus;
Phenoloxidases characterization.
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