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Editorial
The end of 2019 saw fires rage across south east
Australia – an area known for its unique flora and fauna.
As the New Year opened these fast-moving infernos had
burned through an estimated 8.4m hectares of bush –
that is an area almost the same size as the Dhofar region.

Beyond the loss of human life, personal tragedies, the
homes and livelihoods destroyed, the ecological impact
of this natural disaster is catastrophic and profound –
early estimates put the number of birds, mammals and
reptiles affected by the fires in New South Wales alone at
480 million, a figure that has since risen.

Early estimates put the
number of birds, mammals
and reptiles affected by the
fires in New South Wales
alone at 480 million, a figure
that has since risen.
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Scientists now warn that several species of plants and
animals in the area impacted have already been brought
to extinction and conservation efforts will be pushed
back by decades. Indeed, they predict that resulting
rising greenhouse gases along with habitat destruction
will cause further extinctions.

This terrible tragedy emphasizes the fragility of our
environment and underlines the immense importance of
the work of OAPGRC in the conservation and protection
of Oman’s precious genetic resources, in ensuring their
preservation for the benefit and enjoyment of future
generations.

The OAPGRC e-Newsletter regularly features insights
into the research the Center facilitates and in this edition
I am pleased to share papers on marine bacteria and
date palm disease. It is also my pleasure to introduce
you to OAPGRC data analyst Dua’a Al Moqbali and to
our Genetic Resources Hero, Abdullah Al Shehhi, a
home-grown bio fertilizer entrepreneur and committed
environmentalist who is conquering the export market.
As ever, we include updates on our news and events for
your information and enjoyment.
We hope you enjoy the read.

Dr. Nadiya Al Saady
Executive Director
OAPGRC
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Abstract
The vast majority of bacteria in the natural environment are present
in the form of aggregates and/or biofilms. Microbial aggregates are
ubiquitous in the marine environment and are inhabited by diverse
microbial communities that often express intense extracellular enzymatic
activities. This has implications for marine biogeochemical processes,
such as nutrient cycling for example. Despite this, the secretion of
DNases, an important group of enzymes released by marine aggregate
associated bacteria, has not been studied. Therefore, in this work a
culture-based approach was used to examine the diversity of bacterial
nucleases in particle-attached and free-living marine bacteria. Bacterial
isolates were identified by 16S rRNA and MALDI-TOF mass spectrometry
and investigated for DNase production on methyl green DNase test agar.
The results showed that of the 115 isolates identified, most of them
belonged to Gammaproteobacteria (58%), with smaller contributions
from by Actinobacteria (16%) and Firmicutes (14%). Further, 36% of the
isolates showed positive DNase activity, dominated by the Vibrio and
Shewanella genera. Further characterisation was carried out for the
most active isolates, and this showed DNA hydrolysis comparable to high
concentrations of micrococcal nuclease (MNase) and Nuclease B (NucB),
the positive controls. Indicating a potent DNase producer from marine
sediments is classified as Serratia marcescens. This study highlighted the
prevalent production of DNases among marine bacteria and the secretion
of nucleases by bacteria isolated from marine gel particle (MGPs) for
the first time in marine aggregates. This has important implications for
understanding the dynamics and fate of marine aggregates in relation to
extracellular DNase in the oceans.
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Introduction
The marine environment contains enormous microbial
diversity (Salazar and Sunagawa, 2017) and density;
on average, bacteria are present in seawater at
concentrations of 106 cells ml-1 (Azam, 1998; Azam and
Malfatti, 2007). Bacteria can live in one of two modes:
either as free living (planktonic) or aggregated, either
attached to surfaces (biofilm) or in the form of particle
aggregates (flocs). In the aggregated forms, bacteria
live embedded in a hydrated slimy matrix made up of
extracellular polymeric substances (EPS) in the form of
biofilms and protobiofilms (Verdugo, 2007; Verdugo and
Santschi, 2010; Bar-Zeev et al., 2012; Elias and Banin,
2012). “Marine gel particles” is a term used to describe
suspended bacterial aggregates that initiate biofilm
formation when they become attached to surfaces, and
which are found ubiquitously in the oceans (Bar-Zeev et
al., 2012; Neukermans et al., 2016; Busch et al., 2017).
Marine bacteria can impact nutrient cycling by secreting
extracellular enzymes (ECE) (Azam, 1998; Azam and
Malfatti, 2007; Arnosti, 2011; Luo et al., 2017; Ivančić
et al., 2018). These play a fundamental role in the
hydrolysis of high-molecular-weight organics, forming
low-molecular-weight compounds that can be readily
taken up by bacteria, and they can also affect the stability
of MGP aggregates (Vetter and Deming, 1999; Hoppe et
al., 2002; Lechtenfeld et al., 2015; Balmonte et al., 2016;
Liu and Liu, 2018). As a result of their implicit role in
the sequestration of carbon and its transfer to the deep
ocean on sinking aggregates, MGPs and their associated
bacterial ECEs have recently attracted a lot of attention
(Karner and Herndl, 1992; Grossart et al., 2007; Arnosti
et al., 2012; Kellogg and Deming, 2014).

to have a pivotal role in DNA utilisation, horizontal
gene transfer and nutrient cycling in the environment
(Mulcahy et al., 2010a). In addition, extracellular DNA
(eDNA) plays an important role in the formation and
structure of biofilms (Whitchurch et al., 2002). Indeed,
it is now considered a key structural component of the
biofilm matrix (Tetz et al., 2009). eDNA plays a critical
role in the attachment and stability of the biofilm matrix
and DNases are now well recognised as agents that
can effectively break up biofilms (Nijland et al., 2010;
Jakubovics et al., 2013; Shields et al., 2013; Okshevsky et
al., 2015). It is of considerable interest whether eDNA
is also an important component of marine flocs, and if
so, whether the secretion of DNases by floc-associated
bacteria can affect the structural integrity (and sinking
rates) of marine particles. The secretion of extracellular
DNases has been reported in several species of marine
bacteria such as Bacillus licheniformis (Nijland et al.,
2010), Vibrio sp. (Maeda and Taga, 1976), Myroides,
Planococcus, Sporosarcina and Halomonas (Dang et al.,
2009), although their precise role remains obscure.
The well recognised availability of eDNA to serve as
a source of nutrients in the oceans (Dell’Anno and
Danovaro, 2005) might also explain the production of
DNases by marine bacteria. However, little is known
about the diversity of DNases produced by marine
bacteria generally and in marine aggregates in particular.
This study therefore examined the hypothesis that
the production of extracellular DNases among marine
bacteria is commonplace. The diversity of extracellular
DNase production by free-living marine bacteria and by
bacteria attached to aggregates was therefore examined.

Although many hydrolytic extracellular enzymes are
produced by free-living bacteria and bacteria attached
to marine aggregates, for instance chitinases and
proteases (Smith et al., 1992; Traving et al., 2015; Baltar
et al., 2017), information on the presence and diversity
of deoxyribonucleases (DNases) in marine bacteria,
especially those associated with aggregates, is absent.

Aim and objectives

DNases catalyse the hydrolysis of deoxyribonucleic acid
(DNA) by breaking down phosphodiester bonds (Nishino
and Morikawa, 2002). Consequently, DNase is considered

2. To investigate the ability of the isolated marine
bacteria to produce DNase.
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The aim of this work is to investigate the diversity of
marine bacteria producing DNase. This is accomplished
by pursuing the following objectives:
1. To isolate free living and aggregate-associated
marine bacteria.

The vast majority of
bacteria in the natural
environment are present
in the form of aggregates
and/or biofilms.
Microbial aggregates
are ubiquitous in the
marine environment and
are inhabited by diverse
microbial communities
that often express intense
extracellular enzymatic
activities. This has
implications for marine
biogeochemical processes,
such as nutrient cycling for
example.

Princess Royal. Surface seawater was collected from sea
surface top 30 cm and at 5 m depth using polyethylene
clean buckets and 5 L Niskin bottles. Surface sediment
was collected by a Van Veen sediment grabber in 50
m of water. Samples were transported in clean 5 litre
Nalgene bottles, and stored at 4oC in a cold room until
been processed within 24 hours. Marine biofilm bacteria
were collected on 25/08/2015 from intertidal zone rocks
on Ras Alhamra beach in Muscat, Oman (23o38’20.8 N
58o29’28.5 E). Samples were collected using sterile swabs
(Sterilin, UK), and transported in a cool box for less than
2 hours until reaching the laboratory. Sampling details
are shown in Table 1.
A batch of previously isolated and identified marine
bacterial strains preserved in 50% glycerol and stored
at -80oC (Burgess Group Culture Collection (BGCC);
Newcastle University) were also used.
Table 1
Sampling dates, location, and source of isolates.

3. To identify the DNase-producing bacteria using
16S rRNA gene marker sequencing.
4. To understand the phylogeny of marine DNaseproducing bacteria.
5. To investigate the nuclease gene distribution in
the genomic DNA of the best isolate producing
DNase.

Materials and Methods
Sampling sites
Marine bacteria from seawater, sediments, MGPs and
biofilm were isolated and investigated for nuclease
production. Seawater and sediments were collected on
25/03/2015 and MGP was collected on 31/10/2016, from
the North Sea, one-mile off the Northumberland coast
(55o06.972 N, 1o25.600 W), using the Research Vessel

Isolation of bacterial strains and growth conditions
Isolation and purification of the marine isolates were
carried out using marine agar 2216 (Difco™ Marine Agar,
BD, UK) and marine broth 2216 (Difco™, Marine broth
BD, UK) under aseptic conditions. Bacteria were isolated
from seawater by direct spreading onto marine agar
plates. Sterile swabs were used to rub the sediments and
the polycarbonate filters (PC) filters 0.4-100 µm and then
streaked onto marine agar plates. Biofilm isolates were
streaked as well directly from the swabs onto the marine
agar plates. The preserved BGCC bacterial collection
was propagated from glycerol stocks by streaking about
5 µl onto the marine agar. All isolates were incubated
at room temperature (22oC). Growth of the isolates
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was examined after 24-72 hours of incubation. Isolate
colonies with a distinct morphology and colour were
cultivated onto fresh marine agar plates to obtain pure
single colonies. The colonies were further purified up
to the fourth and fifth generations. All pure bacterial
isolates were cultivated in marine broth at room
temperature with agitation at 150 rpm using an orbital
shaker. The overnight liquid marine broth cultures of
isolates were preserved in 50% glycerol and stored at
-80oC for further use.

sequences were aligned with the nearest sequences
in the Basic Local Alignment Search Tool (BLAST, NCBI
https://blast.ncbi.nlm.nih.gov/Blast.cgi). The matched
sequences were compared to the 20 nearest similar
matches. Alignment and phylogenetic trees of positive
nuclease-producing isolates were constructed following
procedures described at: http://www.phylogeny.fr.

16S rRNA gene identification of DNase-producing
bacteria

1. Nuclease test for cultivable bacteria

Bacterial isolates were cultured overnight in 5 mL
marine broth (Difco™ Marine Broth 2216, BD) with
agitation at 150 rpm. Bacteria cell cultures (OD 1.8-1.9)
were centrifuged at 10,000 rpm for 10 minutes. The
supernatant was removed and the bacterial pellets were
extracted using a Genomic DNA mini kit (Invitrogen
PureLinkTM, USA), following the manufacturer’s
instructions. DNA extracts were checked by Nanodrop
2000 spectroscopy (Thermo-Fisher Scientific, USA). The
16S rRNA gene universal primers 27F (5’-AGA-GTT-TGATCC TGG CTC-AG-3’) and 1492R (5’-ACG-GCT-ACC-TTGTTA-CGA-CTT-3’) (Eurogentec, Belgium) were used to
bind with the target gene. The amplification was carried
out with a thermocycler PCR (Bio-Rad). Prior to the PCR,
a 50 µL reaction was prepared with 1µL of DNA and 1µL
of each forward and reverse primer, mixed with 22 µL
MyTaqTM Red Mix 2X (Bioline, Meridian Bioscience Inc.,
USA, www.bioline.com). The PCR reaction was made up
to 50 µL with sterile MilliQ water. The PCR thermocycles
were performed under the following cycling conditions:
an initial denaturation step at 95°C for 1 minute,
followed by 35 cycles of 15 seconds at 95°C, 15 seconds
at 55°C, and 10 seconds’ extension at 72°C. Gene
sequences of isolates were sequenced using the Geneius
laboratories service (Newcastle, upon Tyne, UK, http://
www.geneiuslabs.co.uk), except for samples obtained
from Oman, which were sequenced at the Central
Analytical and Applied Research Unit (CAARU), Sultan
Qaboos University, Oman. The 16S rRNA gene sequences
were obtained in the ABI file format, edited in MEGA7,
and converted to the FASTA format file. The edited
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Examination of DNase production by the bacterial
isolates

All purified isolates were investigated for DNase
secretion by an initial test and the positive isolates were
then further tested following the procedure described
here. All purified bacterial isolates were examined for
the production of DNase by streaking onto methyl green
DNase test agar (Difco 263220, BD, UK) incubated for
24-72 hours at room temperature. This is an efficient
and low-cost method for detecting the production of
DNase that is based on a medium enriched with 2 g
of DNA that binds to methyl green (positive charged
dye binds to DNA). A positive reaction is indicated by
colourless clear zones around the colonies of the tested
isolates. Hydrolysis of the DNA occurs as a result of
DNase secretion that breaks down the DNA-methyl green
(Jeffries et al., 1957; Smith et al., 1969). Positive bacterial
isolates producing nuclease, showing a halo around the
bacterial colonies, were selected for further investigation
with the bacterial supernatant test.
2. Well-diffusion method and bacterial filtered
supernatant
The agar well-diffusion method (Jatt et al., 2015) was
employed for the supernatant deriving from DNasepositive bacterial isolates. Broth bacterial cultures were
centrifuged at 7000 rpm for 5 minutes. The supernatant
was filtered through 0.2 µm Millipore syringe filters
(Sigma-Alrdich, UK) to investigate extracellular nuclease
production on the wells (Tredwell et al., 2011). Wells of
5 mm were punched in the solid DNase agar plates by
sterile 1000 µl tips, four wells per plate. Each well was
filled with 100 µl of the DNase-positive isolate filtered
supernatant. A negative control of marine broth and
positive controls of Micrococcal Nuclease (MNase, stock

concentration 2x106 gel U/ml) (New England Biolabs,
Life Technologies) and NucB (0.65 µg/ml), a marine
deoxyribonuclease from Bacillus licheniformis EL-34-6
(Nijland et al., 2010) provided by the Institute for Cell
and Molecular Biosciences (Newcastle University, UK),
were used in this analysis. MNase concentrations of 20,
200 and 2000 gel Unit/ml, and NucB concentrations of 0,
10, 100 and 1000 ng/ml were studied. The extracellular
DNase activity is measured by the diameter of the
halos surrounding the bacterial culture supernatants.
The active bacterial supernatant with active nuclease
production was tested for DNA digestion.

et al., 2018), V2 chemistry and sequencing depth of
15Mb reads. The sequence files were received in FASTQ
format. The sequence quality control (QC) checking
was processed in GALAXY a bioinformatics web-based
platform https://usegalaxy.org/. The assembly of the
sequences was carried out in SPAdes (http://spades.
bioinf.spbau.ru/release3.10.1/manual.html) with the
help of Dr. Darren Smith, NUOMICS. Classification of the
isolate was carried out with Basic Local Alignment Search
Tool (BLAST, https://blast.ncbi.nlm.nih.gov/). Sequence
annotation was performed in PROKKA (Cuccuru et al.,
2014) via GALAXY.

3. Digestion of DNA by DNase active supernatant
To characterise the activity of the positive bacterial
supernatant against the DNA, a digestion test reaction
was prepared in a total volume of 250 µL, containing
25 µL Calf-thymus DNA (CT-DNA of 1 mg/mL, Sigma
Aldarich, UK), 12.5 µL MnSO4 (5 mM final concentration
of 100 mM stock), Mn2+ divalent cations to enhance
nuclease activity (Philip et al., 2017) and 125 µl Tris
buffer (100 mM stock, pH 8). Ten µl of 0.2 µm filtered
bacterial supernatant and controls were added
separately, plus sterile MilliQ, to bring the mix to the
final volume. After incubation at 37oC for 24 hours, 5 µl
of each sample mix was mixed with 1 µl of blue 6x DNA
loading dye (Thermo-Fisher scientific, USA). The digestion
of DNA was monitored by 0.8% agarose (Sigma-Aldrich)
gel electrophoresis and run for 45 minutes at 100V using
a gel casting system (Vari-Gel Midi-System, Fisher Brand,
UK). The gel was visualised with UV imaging (Bio-Rad, Gel
Doc EZ system, UK).
Genomic DNA sequencing for bacterial isolates with
highest DNase production
The marine isolate that showed the highest DNase
production, AW2 was selected for the genomic analysis.
The genomic DNA extraction was carried out using a DNA
extraction kit following the manufacturer’s instructions
(Genomic DNA mini kit, Invitrogen PureLinkTM, USA). The
genomic DNA purity was checked with a NanodropTM to
maintain A260/280 > 1.8. The sequencing was performed
at NUOMICS (Northumbria University, Newcastle upon
Tyne) using the Illumina Nextera XT platform (Lahra

Results
Classification of isolated marine bacteria
In the present study, a total of 115 bacterial isolates were
obtained from two different marine origins, the North
Sea off the Northumberland coast and the coast of the
Sea of Oman. A culture-based study was performed on
free-living as well as aggregate-attached bacteria forms,
from different marine niches, seawater, sediments,
marine biofilm, and marine gel particles (MGP), in
addition to the previously collected and identified
isolates of the Burgess Culture Collection (BGCC) (Table
4.2). Twenty different isolates recovered from MGP
aggregates from the North Sea and 23 marine biofilm
isolates from the coast of Oman were investigated for
DNase production (Table 2).
Table 2
The number of isolated marine bacteria and their origin.

The results showed that most of the bacterial
isolates belong to Gammaproteobacteria (58%),
followed by Actinobacteria (16%), Firmicutes (14%),
Alphaproteobacteria (7%), Bacteroidetes (4%), and
Betaproteobacteria (1%). Most of the bacterial isolates
were classified into 20 different families dominated by
Vibrionaceae (26.7%), followed by Bacillaceae (13.3%),
Pseudoalteromonadaceae (8.6%), Alteromonadales
(7.6%), and Micrococcaceae (6.7%). Moreover, the
results illustrated that most bacteria that secrete DNase
are affiliated to the family Vibrionaceae (26.7%), followed
by Bacillaceae (13%) and Pseudoalteromonadaceae (8%)
(Figure 1).

The identification of the isolates in this study was
completed primarily by sequencing the16S rRNA gene.
Sequences of the identified strains were available,
deposited in GenBank NCBI (https://www.ncbi.nlm.
nih.gov/genbank/) accession numbers MK599164MK599196.

Deoxyribonuclease (DNase) production by marine
bacterial isolates
The results show that nearly 33% (38 out of 115) of
the investigated isolates displayed positive DNase
activity, revealed by clear halos around the colonies
as a result of DNA hydrolysis. The DNase-producing
bacteria are dominated by the genus Vibrio (12 isolates)

followed by Shewanella (6 isolates), then Bacillus
and Pseudoalteromonas, which each account for 4
isolates, Serratia (3 isolates), Pseudomonas (2 isolates),
Croceibacter (1), Sulfitobacter (1), Polaribacter (1),
Rahnella (1), Terrabacter (1), Rhodococcus (1) and
Microbacterium (1). Of the DNase-producing isolates
belong to the genera Vibrio, eight were obtained from
the bacterial biofilm from the coast of the Sea of Oman
and 4 were obtained from the Omani coast (Table 3).
The results of the MGP isolates showed that five isolates
obtained from MGP were reported here for the first time
to secrete DNase. These isolates belong to the families
Pseudoalteromonadacea (2), Vibrionaceae (2) and
Bacillaceae (1).

The DNase-producing bacteria were further
characterised by testing the filtered supernatant from
the bacterial overnight culture in DNase agar using a
well agar diffusion technique. The zone of hydrolysis
of DNA degradation (the clear halos around the wells)
was measured in millimetres to compare the DNase
production capacity of the marine bacteria with standard
nuclease enzymes. Results in Figure 2 shows that the
filtered supernatants of AW2 and AW3 had relatively
higher DNase activity than the supernatants of G22,
L3, LB1, NB21, and MB12. Meanwhile, the levels of
DNase activity showed by the AW2 and AW3 filtered
supernatants are comparable to high concentrations
of MNase (2000 gel U/ml) and NucB (1000 ng/ml). This
is indicative of high concentrations of DNase in the
supernatants of AW2 and AW3.

Figure 2
The diameters of the zone of hydrolysis of filtered supernatants of the DNase-producing bacterial isolates. AW2 and
AW3 show comparable diameters to the positive control 2000 gel U/ ml MNase and 1000 ng/ml NucB. Error bar
indicated ± standard deviation.
Figure 1
The classification of the isolated bacteria at family level. Vibrionaceae dominates, followed by Bacillaceae.
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DNA digestion by bacterial supernatant

7 small subunit, Exodeoxyribonuclease 7 large subunit,
Exodeoxyribonuclease 8, Exodeoxyribonuclease 10,
and Exodeoxyribonuclease I. These results indicating a
widespread distribution of nuclease genes within the
genome of AW2.

The potent DNase producers in the well assay (AW2,
AW3, G22 and L3) were selected for confirmation of
extracellular DNase production by the DNA digestion
method, monitored by gel electrophoresis (Figure 3). This
tested the ability of the filtered supernatants to digest
high-molecular-weight DNA. The results revealed that
the filtered supernatants of AW2 and AW3 displayed
noticeable digestion on high-molecular-weight DNA (Calf
thymus, 1 mg/ml) after 1 hour of incubation (Figure 3A)
and complete digestion after 24 hours at 37oC, as shown
in Figure 3B. The filtered supernatant of G22 and L3 has
also showed complete digestion of the DNA after 24
hours of incubation at 37oC.

Table 3
Prokka annotation statistics of AW2 bacteria.

Genomic DNA of AW2 a prolific DNase producer
The AW2 strain was the best DNase producers based
on the diameter of the zone of hydrolysis on the methyl
green DNase agar plates and from the DNA digestion
assays. The genomic DNA extracted showed a bright
band on the agarose gel. The sequencing resulted in a
total of 323,751 sequences, with sequence lengths of
35 to 251bp. GALAXY bioinformatics https://usegalaxy.
org/ Quality control of the sequences resulted in < 30
PHRED, which means the probability of an incorrect base
is 1 in 1000 and the base call accuracy is 99.9%. The
sequence assembly of the genome contained 115 contigs
of about 7 Mb in total. The classification of the isolate
AW2 in BLAST has showed a 99.4 % similarity to Serratia
marcescens.

Figure 3
The activity of the bacterial supernatant against highmolecular-weight DNA (1 mg/ml Calf thymus). Lane 1,
1KB ladder as marker. Lanes 2, 3, 4 and 6 are filtered
supernatants of bacterial isolates, AW2, AW3, G22, and
L3 respectively. Lane 5, DNA, remained unaffected. Lane
7 and 8, NucB1 of 1 ng/ml and NucB10 of 10 ng/ml. Lane
9, 2000 gel U/ml of MNase after incubation of (A) 1 hour
and (B) 24 hours at 37oC.

Genes for nuclease enzymes in the genome of AW2
The genome of bacterial strain S. marcescens (AW2)
is about 5Mb in size (annotation statistics in Table
3.), resulted in 43 annotated nuclease related
enzymes including a variety of ribonucleases and
deoxyribonucleases (list of annotated nuclease genes and
their functions are presented in Table 4). Furthermore,
there are seven extracellular deoxyribonuclease
genes present within the genome of AW2 including;
Exodeoxyribonuclease III, Crossover junction
endodeoxyribonuclease RuvC, Exodeoxyribonuclease
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Table 4
Annotation of nuclease genes present in the AW2 genome and their functions based on UniProt databse https://www.
uniprot.org/.

Discussion
Extracellular DNA and bacterial extracellular enzymes
are ubiquitous in the ocean and play an important role
in the cycling and fate of organic matter (Luo et al.,
2017; Ivančić et al., 2018; Liu and Liu, 2018). However,
knowledge regarding DNase diversity in marine
bacteria in general, and in marine aggregates more
specifically, remains rudimentary. DNase production
has been reported in several bacterial species, including
Serratia marcescens (Nestle and Roberts, 1969),
marine isolates of Vibrio sp. (Maeda and Taga, 1976),
Pseudomonas aeruginosa (Mulcahy et al., 2010a),
Myroides, Planococcus, Sporosarcina and Halomonas
(Dang et al., 2009) and Bacillus licheniformis (Nijland
et al., 2010). In addition, there are some studies on
DNase produced by the human pathogen Streptococcus
(Porschen and Sonntag, 1974; Palmer et al., 2012).
However, most studies have focused only on individual
cultivable species and the recombinant gene expression
of nuclease genes (Cao et al., 2017). The diversity of
DNase production by marine bacteria and aggregateassociated bacteria has not been addressed before. In
this study, a culture-based method was used to highlight
the diversity of isolated marine bacteria producing
DNase.
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Deoxyribonuclease (DNase) production by marine
bacteria
This study is the first to identify DNase-producing
bacteria from marine aggregates (isolated from MGP
from the North Sea and marine biofilm from the coast of
Oman). Overall, 33% of the isolated bacteria produced
DNase, predominated by Gammaproteobacteria.
This work indicates that DNase secretion is relatively
common among diverse marine bacterial isolates
and is greater in Gammaproteobacteria than in other
classes. This is in agreement with Lennon (2007), who
demonstrated the ability of marine bacteria, mostly
Gammaproteobacteria (Vibrio, Pseudoalteromonas,
Alteromanas), Alphaproteobactria (Roseobacter,
Koriijomonas, Gwanyang) and Bacteroidetes (Flexibacter
and Microscilla), to consume DNA as a nutrient by
producing DNase enzymes.
The production of DNase by Gammaproteobacteria has
been studied in bioinformatics investigations and may be
explained by the fact that Gammproteobacteria employ
a nuclease bacteriocin (NB) defence mechanism (Parret
and De Mot, 2002; Sharp et al., 2017). However, the
results presented here confirm the common production
of DNase among Gammaproteobacteria in a culturebased study. This could be attributed to the fact that this
is a dominant cultivable class of marine bacteria.
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Most of the bacteria that produced DNase in this study
belong to twenty families, most of which are affiliated
to Vibrionacea (26%). Vibrio employs extracellular
nucleases for natural transformation and for defence to
elude neutrophil extracellular traps like in Vibrio cholera
(Blokesch and Schoolnik, 2008; Seper et al., 2013). The
next highest cultivable family was Bacillaceae (13%).
Bacillus are well-known enzyme producers (Lei et al.,
2017; Parab et al., 2017; Anjum et al., 2018) including
extracellular DNase production, for example, NucB
production by Bacillus licheniformis (Nijland et al.,
2010). The results demonstrated that 8 % of the species
produced DNase belong to Pseudoalteromonadaceae,
which is known for its production of bioactive
compounds and enzymes (Tutino et al., 2002; Zeng
et al., 2006; de Pascale et al., 2008; Bian et al., 2012;
Bhattacharya et al., 2018). A recent study of extracellular
enzymes from marine cultivable bacteria from The New
Britain Trench showed that Pseudoalteromonas produces
various extracellular enzymes, mostly proteases and
chitinases (García-Fraga et al., 2015; Liu et al., 2018).
Another study on cultivable bacteria in Laizhou Bay,
China, showed that Pseudoalteromonas was the most
common cultivable genus producing extracellular
proteases (Li et al., 2017). Moreover, Pseudoalteromonas
have also been reported to produce nuclease
bacteriocins (Desriac et al., 2010).
In the current study bacteria associated with marine
aggregates were investigated for DNase production
for the first time. The results revealed that eight
out of twenty isolates from MGP were able to
produce DNase. These isolates belong to the families
Pseudoalteromonadacea (3), Vibrionaceae (2),
Bacillaceae (1), Shewanellaceae (1) and Halomonadaceae
(1). Most of these families have been reported previously
to produce DNase, but not when isolated from particle
aggregate bacteria (Balabanova et al., 2017). Vibrio
is the highest DNase producer in this study, obtained
from different environments, the North Sea and the
coast of Oman, from free-living and aggregated forms.
Vibrio are prevalent marine bacteria that are able to
alternate between free living (FL) and particle attached
(PA), and form biofilms (Karunasagar et al., 1996;
Nair et al., 2007; Yildiz and Visick, 2009). Extracellular
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enzymes from Vibrio (Maeda and Taga, 1976; Bunpa
et al., 2016) and extracellular agents and enzymes
from Pseudoalteromonas citrea have been reported
previously (Holmström and Kjelleberg, 1999; Roca et al.,
2016; Yamada et al., 2016; Imbs et al., 2018), however
extracellular DNase from Vibrio within MGPs have not
been described previously. This can be explained by that
Vibrio are possibly exploiting MGPs material by secreting
DNase. In addition, there is evidence that Pseudomonas
and Vibrio produce extracellular deoxyribonucleases to
utilise DNA as a nutrient source, as well as synthesising
DNases for the horizontal gene transfer of DNA as part
of natural transformation (Blokesch and Schoolnik, 2008;
Mulcahy et al., 2010a).
The finding that Vibrio atlanticus and Pseudoalteromonas
citrea isolated from MGP produces DNase may implicate
DNase in the dispersal of MGPs, based on the hypothesis
that eDNA is a key component of MGP and plays a vital
role in its structural integrity.
Furthermore, extracellular enzymes produced by
heterotrophic bacteria are a key player in organic matter
cycling in the ocean (Azam and Malfatti, 2007; Rier et
al., 2014; Balmonte et al., 2016; Burns et al., 2016) and
bacterial extracellular enzyme activity in aggregates was
reported to be two orders of magnitude higher than in
free-living bacteria (Smith et al., 1992; Grossart et al.,
2006; Ziervogel et al., 2010; Kellogg and Deming, 2014).
These extracellular enzymes are thought to be involved
in the dissolution of MGP and marine snow (D’ambrosio
et al., 2014; Balmonte et al., 2016; Luo et al., 2017;
Baltar, 2018; Ivančić et al., 2018). However, the effect of
DNase is understudied with regard to its implications for
MGP and marine snow dispersal.
Additional studies are required to observe the
production of DNase in situ. However, our results of
cultivable isolates revealed various bacteria that secrete
DNase. The versatile ability of marine isolates to produce
DNase suggests that they play an important ecological
role in extracellular DNA degradation in the marine
environment. The present study provides data on DNase
production by marine cultivable bacteria associated
with MGPs for the first time and hence provides insight
into the diversity of extracellular enzyme production by

marine bacteria (Al-Wahaibi et al., 2019). Moreover, the
diverse nuclease genes present within the genome of the
sediment isolate Serratia marcescens (AW2) may suggest
ecological importance of nucleases in the seafloor niche.

Conclusions
This study has highlighted the following outcomes:
1. About 33% of the isolated bacteria obtained
from free-living and MGP associated isolates
from the North Sea and the Sea of Oman were
identified as nuclease producers, and most of
them belonged to diverse genera.
2. This is a first study to show DNase secretion by
cultivable MGP associated bacteria.
3. The sediment isolate AW2 that produced high
levels of secreted nucleases was identified as
Serratia marcescens.
4. Based on the genome sequencing of
S. marcescens, it contains 43 diverse
nuclease genes including 7 extracellular
deoxyribonuclease genes.
5. The findings demonstrate the ecological role
that bacterial DNase may play in the bacterial
community of various marine niches.
6. This study highlights the diversity of DNaseproducing marine bacteria, as representative
isolates from several distinct bacterial genera
recovered were able to produce DNases. There
is a great need to understand the diversity of
marine bacteria that produce extracellular
nucleases as this can increase our knowledge of
the role of bacterial nucleases biogeochemical
processes and MGP dynamics in the ocean.
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Introduction
Alternaria species are universal pathogens and
saprophytes which occur worldwide in different habitats
such as atmosphere, soil and on dead or dying plant
tissues. Beside yield losses, species of Alternaria are
responsible for spoilage of post harvested crops which
may lead to the reduction of marketing value and
serious economic losses (Jovana et al., 2014). The genus
Alternaria attacked several vegetable, oil, and cereal
crops (Pavon et al., 2012; Nishikaw and Nakashima,
2013). It is important causal agent of several diseases
such as leaf spot, leaf blight, black point and many other
diseases (Woudenberg et al., 2013).there is lake of
knowledge on the Alternaria species associated with leaf
spots in date palm and wheat in Oman.
Date palm is the most important crop in the Sultanate
of Oman. 83% of the agricultural area allocated for the
fruit crops are occupied by date palm. According to (FAO,
2015) Oman producing more than 270,000 metric tons
(MT) a year ranking Oman among largest tenth producer
of dates in the world. The proper utilization of date palm
enable Omanis to build a strong and stable civilization in
the early age.

The main objective of this study was to
characterize Alternaria species associated
with leaf spots in date palm and wheat in
Oman. Specific objectives include;
• To characterize Alternaria species
associated with leaf spot diseases in
date palm and wheat in Oman.
• To study the host range and
pathogenicity of Alternaria species on
date palm and wheat
Materials and Methods
Samples of date palm leaves and wheat leaves and stalks
were collected from date palms and wheat developing
leaf spots (Figure 1). More than 94 leaf samples were
collected from 30 date palm trees from Muscat. In
addition 146 symptomatic leaf spotted of wheat were
collected from Batinah (41), Buraimi (21), Dakiliya (42),
Dhahira (27) and Sharqiya (15) from wheat (Figure 1).

The isolates with typical growth of Alternaria were
identified to the species level using sequences of the ITS
rDNA, GAPDH, EF, and RPB2 regions. The steps included,
DNA extraction as described by Al-Sadi et al. (2011),
PCR using ITS, GAPDH, EF and RPB2, and Sequencing at
(Microgen Korea).

Bread wheat considered as an important staple food
in the Sultanate of Oman. Although large quantity of
wheat is imported from other countries for domestic
consumption, the crop can be still regarded as a strategic
indigenous food crop.
Diseases are a major cause of yield loss in wheat and
date palm in the world. The most common diseases of
wheat are rust, covered smut or bunt, loose smut and
leaf spot (Agrios 2005). Bayoud disease, Leaf spots,
black scorch, root rots and fruit rots are also among the
diseases are the most commonly found on date palms
(Al-Sadi et al. 2012; Zaid and de Wet, 2002).

Figure 1:
Samples of date palm and wheat leaves showing leaf
spot symptoms (Al-Nadabi et al 2018).
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Multiple sequence alignments were generated with
MEGA v. 5.2.2. Initial results showed that our isolates
belong to two sections of Alternaria; Section Alternata
and Section Infectoria as designated by Woudenberg
et al. (2013). Therefore, two phylogenetic trees were
produced to show the isolates placement in each section.
Phylogenetic analyses of the sequence data consisted of
Maximum Likelihood (ML) analyses of combined aligned
dataset. A maximum likelihood analysis was performed
using raxmlGUI v. 1.3 (Silvestro & Michalak 2012). Finally,
pathogenicity of seven Isolates of Alternaria species were
tested on healthy seedlings of wheat and date palm.

Result
The fungal species Isolated from symptomatic date
palm and wheat leaves were Alternaria, Cladosporium,
Acremonium, Diaporthe, Bipolaris and Fusarium.
Inoculation of date palm and wheat leaves with different
species of Alternaria resulted in the production of leaf
spot symptoms by most isolates (Table 1). Maximum
Likelihood trees obtained from the combined ITS, GPDH,
TEF and RPB2 sequence alignment analysis of the species
in Section Infectoriae showed thirty-six isolates from
both hosts clustered with A. alternata (Figure 3), and
one isolate from date palm (DPM14) clustered with A.
arborescens. One isolate from wheat (WBR4) can be
recognized as A. jacinthcola, seven isolates from both
wheat and date palm clustered in the same groups
with A. tomato and fifteen isolates from both hosts
were identified as A. burnsii. Three isolates from wheat
clustered with A. California, one isolate from wheat
(WDK4) clustered with A. ventricular, and one from
wheat (WDK7) clustered with A. slovaca.
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Table 1
Pathogenicity of Alternaria species on date palm and wheat seedlings (Al-Nadabi et al 2018).
Species name

Isolate code

Origin of isolates

% seedlings developing leaf spots
Date palm

wheat

A. alternata

DPM19

date palm

10 b

70 a

A. alternata

WDK12

Wheat

30 ab

15 b

A. californica

WDK9

Wheat

70 a

35 ab

A. slovaca

WDK7

Wheat

40 ab

35 ab

A. burnsii

WDK11

Wheat

0c

15 b

A. burnsii

DPM31

date palm

30 ab

10 b

A. jacinthico-la

WBR4

Wheat

30 ab

0c

control

control

0c

0c

Conclusion
Based on tree of combined sequences of the TEF1,
GAPDH, RPB2, and ITS rDNA genes helped identify
63 Alternaria isolates to the species level. The study
showed the association of Alternaria alternata, A.
burnsii, A. slovaca and A. californica with leaf spot in
wheat. It also showed the association of A. alternata and
A. burnsii with leaf spot of date palm. Our study reports
date palm and wheat as new hosts for A. burnsii. It also
reports A. burnsii, A. slovaca, A. californica, A. tomato,
and A. ventricosa for the first time in Oman.

Al-Azri, M., Nasehi, A., & Al-Sadi, A. M. (2018). Molecular
characterization and pathogenicity of Alternaria species on
wheat and date palms in Oman. European journal of plant
pathology, 152(3), 577-588.
Al-Sadi A.M., Al-Jabri A.H., Al-Mazroui S.S., & Al-Mahmooli
I.H. (2012). Characterization and pathogenicity of fungi and
oomycetes associated with root diseases of date palms in Oman.
Crop Protection 37, 1-6.
Al-Sadi, A. M., Al-Said, F. A., Al-Kiyumi, K. S., Al-Mahrouqi, R.
S., Al-Mahmooli, I. H., Deadman, M. L. (2011). Etiology and
characterization of cucumber vine decline in Oman. Crop
Protection 30, 192-197.
FAO, 2015. FAOSTAT. www.fao.org.
Nishikawa, J., & Nakashima, C. (2013). Taxonomic characterization
and experimental host ranges of four newly recorded species of
Alternaria from Japan. Journal of Phytopathology, 161(9), 604616.
Silvestro, D., & Michalak, I. (2012). RaxmlGUI: a graphical frontend for RAxML. Organisms Diversity & Evolution, 12(4), 335-337.
Woudenberg, J. H. C., Groenewald, J. Z., Binder, M., & Crous, P. W.
(2013). Alternaria redefined. Studies in Mycology, 75, 171-212.
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OAPGRC Microbe Sector Projects
1. Collection, Identification and Preservation of Macrofungal species
in the Sultanate of Oman
2. Isolation, DNA Barcoding and Genetic conservation of native strains
of freshwater microgreen algae of Oman –Phase _I - Sharqiyah
governorates.
3. Culturing of ex-stock microbial strains in Gene Bank
4. Establishment and operation of Oman Bacterial Culture Collection
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Education background

BSc in Biotechnology from Sultan Qaboos University
Minor in Food Science

Professional interests

Reasons for joining OAPGRC:
To utilize my knowledge in biotechnology and help
improve the environment
Motivation for doing what you do:
The environment at OAPGRC is incredibly motivating. The
level of trust and responsibility we’re given is fantastic.
Indeed, a privilege to work at the Center – and the work
we do is of such importance, not just to Oman but to the
broader international community.

Under The
Microscope

Why you do what you do:
I love science and would like to learn more about recent
changes in biotechnology and apply it to my work in the
lab. I’m almost particularly proud of the work I’ve done
over the past few years with planning and managing
Manafa’a– the only biodiversity ideathon in the region.
What drives / motivates you:
The passion to be an expert in microbiology.

Dua’a Yousif Al Moqbali
Data Entry Analyst, Oman Animal &
Plant Genetic Resources Center

What do you hope your work results in and what
changes are you looking to make as a result of
your work?

I would like to raise the level and knowledge of biology
in general and microbiology in particular. We’ve too few
people working in this area, and that needs rectifying.
I’d also like to help set up an internationally-recognized
microbial culture collection in Oman in collaboration with
stakeholders and experienced professionals drawn from
Oman’s scientific community. I’ve big dreams!

What are the specific challenges / problems
you’re tackling in your job?

Not enough hours in the day to do everything I want to
do.

What are the biggest challenges we’re facing on
genetic resources front?

Gathering relevant project data for can be a challenge on
occasions but that isn’t peculiar to our situation, that’s
often the situation worldwide.

I’d also like to help set up an internationallyrecognized microbial culture collection in
Oman in collaboration with stakeholders and
experienced professionals drawn from Oman’s
scientific community. I’ve big dreams!

How can we get more women interested in
science?

I believe that interest in and encouragement of science
starts at home. Parents are hugely influential in a young
child’s life - even casual conversations about science
and jobs in science can change the way a child thinks.
Supportive and encouraging parents can make all the
difference in helping children, boys and girls develop an
interest and passion for science.
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First of all, can you tell us about your product?

BAio-In BBFO is a unique bio product of liquid humic
and fulvic acids with organic catalysts, designed to
enhance microbial activities, soil health and increase
the availability of macro, secondary and micronutrients
in the soil, effectively increasing the uptake of these
nutrients.
BAio-in BBFO liquid fertiliser can be used both in farming
and green keeping applications. It is also available under
different commercial names, for examples the original
brand name is CHAP LIQUID Bio Plant BOOSTER owned
by a Bosnian company Investeko .

What makes it special?

Omani Genetic
Resources Hero
Baio-in BBFO

Baio-in BBFO combines a blend of Trichoderma spp.,
Bacillus subtilis and mix of PGPR microorganisms. It
suppresses soil borne pathogens such as Pseudomonas,
Pythium, Phytophthora, Rhizoctonia and Fusarium.

How does it benefit the soil, the fruit and
vegetables grown in it?

It is particularly useful for fruit and vegetable growers,
where there is a high incidence of soil borne disease.
Other benefits that are worth mentioning include:
• Improved germination of seeds
• Regeneration of damaged roots
• Stimulates production of beneficial microorganisms in
the root area
• Improves soil water holding capacity, soil aeration and
quality
• Enhances fertiliser uptake
• Acts as pH buffer to neutralise the effects of acidity
and alkalinity

product

Abdullah Al Shehhi
Manger director
Aljzeery project Est.
Arkan Agriculture Research & Studies Establishment

The food that’s grown in them?

It increases the quality and quantity of production, It can
be certified as natural or organic food, contains more
balanced nutrients, and is more tolerant to biotic abiotic
stress.

Us as consumers?

BAio-in BBFO liquid
fertiliser can be
used both in farming
and green keeping
applications.
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Consumers get high quality, nutritious, healthy food with
a longer shelf-life.

The environment in general?

It builds up large amounts of soil organic matter, cleans
the soil from dead plants and animals. It also increases
soil fertility, reduces agriculture degradation and finally,
by reducing the use of chemical fertilisers it helps save
our environment.
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You currently export to East Africa and are
working to break into the Italian, Indian,
Malaysian, Indonesian and Chinese markets –
Tell us about your export journey? Has it been
difficult to break into these lucrative markets?

Yes, different markets have their own specific regulations,
permits, challenges which makes them a challenge to
penetrate.

Are they receptive to eco products?
Yes, they are open to environment friendly products

What’s the competition like?

Actually, in the EU market there is some competition
whereas in East Africa and our regional markets (GCC)
farmers are comparing our product with ordinary organic
liquid products. Even though, our product contains more
than four bio organisms whereas most available bio
fertilisers contain a single strain or two, but there is not
much bio-fertiliser in these markets.

What hurdles/ challenges have you had to
overcome?

The main export issue is the certification as most
countries consider the product as organic fertilizer
therefore, regulators ask for organic product certification.
Another hurdle is to have trusted strategic local partners
to work with in order to penetrate strongly and safely.

  
Are local farmers and growers interested in biofertilizers?

Unfortunately, some government agricultural officers
do not believe in bio-fertiliser or perhaps have not even
heard of it.

What can be done to generate more awareness of
the benefits?
• Authorised governmental bodies should believe in the
importance of bio-fertilisers and controllers and help
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promote its use.
• Universities should teach specialized courses on biofertilisers and controllers.
• Capacity build around the use and benefits of biofertilisers in government and business communities.
• Make the general public aware of the benefits of biofertilisers - in this regard, talking to schoolchildren
about agriculture and the environment its importance
to the nation would be s great place to start this
discussion.

What do you think is the single most important
thing we can do to safeguard food security?

What testing has your fertilizer had to undergo to
be certified as organic?

It is the oldest industry in the world, one that serves
humans as well as all living organisms on earth. What a
satisfying career to have.

Our product undergoes three deferent test to obtain:
eco-seart, OMRI US and OMRI Canada organic certificate.

Do you have to have the same certification for
each of your export markets or is it different?

No, each importing market has its own regulations and
by-laws. Different or maybe multiple tests and certificate
can be asked in several markets.

Do you think there is genuine interest in
environmentally friendly agricultural products?
Yes, in most parts of the world but not really in our
region.

Is there one plant that is special to you?
Date palm

Go back to natural farming with innovated bio solutions.

You studied agricultural science and crop
production at Sultan Qaboos University for your
first degree and then went on to do an MSc in
plant production. And you whole career has been
devoted to this field. What inspired you to follow
this path?

Who or what has been the biggest inspiration in
your career?
Nature and indigenous plants.

You are from/ live in Musandam – tell us about
agriculture/ plant diversity in the area.
There are a great number of native plant diversity in
Musandam but with limited area for cropping

Why?
Strong plant and each and every part of it can be used.

Do you have a farm? A garden at home where
you grow things?
Yes, my father’s farm as well as a small home garden.

What do you grow?

Mainly date palm in my father’s farm and number of
fruit trees and some kitchen vegetables in the home
garden.

Can you give us any advice on growing organic
fruit and vegetables ourselves?

Use homemade or market available vermicompost that
uses bio, natural, organic agricultural input to give your
plants the necessary nutrients, helping protect them,
making them strong and healthy. Stop using chemicals!

As individuals, what do you think is the single
most important thing we can do to protect our
environment?
Be environment friendly.

How did you come to be involved in the biofertiliser business?

Interesting question, I was working with single element
agriculture input products when I came across the
Bosnian bio fertiliser company, I visited them just over a
year ago, and was introduced to their bio-products. I was
greatly taken with what they were doing and trying to
achieve.

What role does organic farming have in efforts to
address food security?

Organic farming in many countries has helped improve
production and made what is being grown more healthy.
On a domestic note, we need to be mindful that we
cannot simply transfer organic farming techniques
from one part of the world without keeping in mind its
suitability for local use. Innovation and the development
of suitable organic farming techniques will be key to the
success of this remarkable approach to agriculture.

What do you see as the biggest threat to food
security?

The overuse of chemicals in agriculture, which leads to
the degradation of agriculture land and health problems.

It builds
up large
amounts of
soil organic
matter,
cleans
the soil
from dead
plants and
animals.
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New OAPGRC Science Café Season
Eight exciting sessions planned
Oman Animal & Plant Genetic Resources Center
(OAPGRC) has announced the program for its upcoming
Science Café season. The Center has eight throughprovoking sessions in store, all designed to inform and
educate attendees on the importance, potential and
wonder of Oman’s incredible treasure chest of genetic
resources.
Beginning 30th October and covering topics as diverse
as the rich biotechnological potential of Oman’s coastal
waters, the Arabian horse, citizen science, microbes
and renewable energy, ethical taxidermy, the business
potential of crustaceans and insects, food security, and
the future of local wheat, the new OAPGRC Science Cafés
will be, as always, free of charge and open to anyone
whether they are interested in contributing to the
conversation, asking questions or simply listening in and
learning more.

pressing global issues, we firmly believe that this, our
seventh season of Science Cafés, will be our best yet.”
Dr. Al Saady added: “As ever, we look forward to
showcasing the incredible research that is going on
in Oman at our Science Cafés, inspiring more ecoentrepreneurs and investment in biodiversity-based
businesses, encouraging greater involvement in
environmental stewardship, and introducing Oman’s
youth to the fantastic opportunities and careers that
there are in science and conservation.”
Informal, relaxed, fun and accessible, OAPGRC Science
Cafés usually take place on the last Wednesday of every
month and are generally attended by 40 to 60 people.
Held alternately in English and Arabic, OAPGRC’s Science
Cafés have no technical talk, dull slideshows, or long
lectures - just fascinating information from experts and
plenty of lively conversation.

Thanking Oman LNG for once again sponsoring the
Science Cafés, OAPGRC Executive Director Dr. Nadiya
Al Saady said: “I have to say the OAPGRC Team is
particularly excited about the 2019/20 program. Tackling
topics directly relevant to everyday life in Oman, our
economic diversification and job creation as well as

Click here for the 2019-20
Science Cafe brochure
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Browse a Different Web

Food for thought at OAPGRC Science Café

OAPGRC Science Café to tackle an unusual source of business opportunities

Native wheat varieties, culinary heritage and traditions, farming dilemmas, food security and more
on the discussion menu

The Oman Animal & Plant Genetic Resources Center
(OAPGRC) opened the doors to its new season of Science
Cafés by delving into Oman’s amazing arthropods, a
hugely diverse group of creatures that includes spiders,
lobsters and crabs, mites and insects, centipedes and
millipedes. Coffee and conversation on this fascinating
topic was served at Moka & More Café in Al Atheiba
Wednesday 30th October.

I think they’re a great first topic to open our new season
of OAPGRC Science Cafés, one that will really generate a
lively and thought-provoking discussion.”
Dr. Al Saady went on to explain that arthropods are
widely regarded as the most successful animals on the
planet and are as likely to be found in the deep sea as
on mountain peaks, not to mention in our homes and
gardens. Ranging in size from the king crab with its
over three-metre span to the microscopic insects and
crustaceans, they account for over 75% of known living
and fossil organisms, or over one million species in all.
As many arthropod species remain undocumented or
undiscovered, especially in tropical rain forests, the
actual number of living arthropod species is likely to be
in the tens of millions.
Sponsored by Oman LNG and entitled “Welcome to
My Web”, October’s Science Café was held in Arabic
with khalfan Al Rashdi, Head of Fish Hatchery at the
Aquaculture Center, Directorate General of Fisheries
Research and Mr. Ali Al Raisi, College Superintendent,
College of Agricultural & Marine Sciences at Sultan
Qaboos University, shared their expertise. Moderating
the evening’s deliberations was Abdullah Al Balushi,
Monitoring & Collection Specislist at OAPGRC.
Encouraging discussion on genetic resources, their
conservation and value since 2012, OAPGRC Science
Cafés are open to anyone – the general public,
entrepreneurs, business people, students, scientists and
specialists - interested in the topic, looking to learn more,
or wanting to contribute to the conversation. They are
always free of charge.

“Not simply scary creepy crawlies, as pollinators, natural
enemy of pests, recyclers, food, mixers and fertilisers
of soil, on land and sea arthropods play a major role in
maintaining ecosystems. They provide livelihoods and
nutrition to human communities, and are important
indicators of environmental change,” noted OAPGRC
Executive Director Dr. Nadiya Al Saady.
She added: “In fact, as well as being major players in
the natural environment, arthropods can contribute
to the business world too with opportunities in food,
pharmaceutical and beauty industries holding particular
promise. Did you know they have the potential to impact
on everything from antibiotics to anti-ageing cosmetics?
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Do you remember the smell of your grandmother’s
khubz? Have you ever wondered what gave it that special
flavor? The November Oman Animal & Plant Genetic
Resources Center (OAPGRC) Science Café had answers
for these questions and more as it delved into the special
qualities of Oman’s native varieties of wheat and how
our grandparents pioneered genetic engineering by
selecting crops to get not just the best taste but also the
best yield from their farms in our harsh environmental
conditions.
The informative event looked at what is happening in
wheat farming in Oman and future prospects for native
varieties. On the agenda too was why wheat production
matters for food security, what secrets might be held
in the DNA of our native wheat strains, OAPGRC’s &
other stakeholders work to protect and preserve our
indigenous crops, and the opportunities this plant might
present for agriculturally-minded, or food focused,
entrepreneurs

with local conditions and selecting by farmers over
the centuries resulting in a wealth of genetic diversity
and characteristics. Feeding families for generations,
Oman’s wheat crop is part of our agricultural heritage
and culinary traditions but these days local varieties of
this ancient plant compete for farmers’ attention with
imported strains. On top of this, wheat now has to jostle
for space on local farms with lucrative fruit and vegetable
crops. So there was certainly plenty of food for thought
at this Science Café and hopefully we we even got some
tips on how to make khubz the way our grandmothers
did.”
Sharing their expert insights at the OAPGRC Science Café
were (Eng. Said Hamdan Alhinai – Head of Data Palm
Development Department and Eng. Saleh Ali AlHinai –
Seed and Plant genetic resources researcher- Ministry
of Agriculture & Fisheries) with AlMutasim Al Maamari
moderating the evening’s deliberations.

Giving an idea of the important part wheat has played
in Omani life for generations and the dilemmas farmers
now face Dr. Nadiya Al Saady OAPGRC Executive Director
and Science Café organizer said: “It’s believed wheat was
first introduced into Oman over 3,000 years ago. Since
then it has been cultivated in oases across the country

Arthropods can contribute
to the business world too
with opportunities in food,
pharmaceutical and beauty
industries holding particular
promise. Did you know they
have the potential to impact on
everything from antibiotics to
anti-ageing cosmetics?
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Dives into The Natural Wealth of Oman’s Waters

Steering Committee

Oman Science Festival

Business opportunity and enhanced well-being amongst nature’s marine jewels
For its final Science Café of 2019, Oman Animal & Plant
Genetic Resources Center (OAPGRC) invited members
of the public - students, scientists, entrepreneurs,
environmentalists, in fact anyone interested in nature
and genetic resources - to join them for coffee and
conversation as they opened up the real treasure chest
at the bottom of Oman’s oceans.
Sponsored by Oman LNG, the informative and informal
event dived into the marine world and put the spotlight
on genetic resources research being done there and the
promise this holds for our well-being. Up for discussion
too was how these natural aquatic assets can be
translated into long-term economic benefit for Oman.

“The Real Treasure Chest at the Bottom of the Ocean”
was hosted at Pheniq Cafe in Sur, Wednesday 25th
December. Sharing their expertise and insights on this
fascinating topic were Dr. Lamya Adnan Al Haj, Assistant
Professor, College of Science, Sultan Qaboos University
with Dr. Aisha Al Wahaibi, Research Assistant, The Center
of Excellence in Marine Biotechnology, Sultan Qaboos
University. Moderating the evening’s deliberations was
Dr. Almutassim Al Mamari.

The steering committee was found to take local decisions
by local stakeholders to draw up work policies and
procedures for scientific work. It is usually held twice a
year. In May & December The center hosted the steering
committee to discuss the progress of work and progress
of projects as well as review the final results of the done
projects. Also, future projects are presented for review
and approval by the Steering Committee members.

“Even with less than 5% of the world’s ocean
environment explored, the chemical and biological
diversity of our oceans has already produced more
than 15,000 new anti-microbial, anti-viral, anti-cancer
and anti-inflammatory compounds – many of these are
currently undergoing clinical trials or have been selected
for extended medical evaluation,” says Dr. Nadiya Al
Saady, OAPGRC Executive Director and Science Café
organizer.
In addition, according to the Executive Director, as the
innovations of 4IR overcome the technical challenges of
accessing areas outside shallow coastal zones, a pipeline
of new organisms to screen for novel marine-derived
compounds will be opened up. She explains that coupled
with the fast pace of developments in biotechnology,
this will result in a host of opportunities for the
pharmaceutical industry and, along with it, hope for the
treatment of existing diseases and evolving illnesses
caused by climate change.
Dr. Al Saady adds: “Given the diversity of Oman’s marine
eco-system, our coastal waters have rich biotechnological
potential - a potential that scientists at the Sultan
Qaboos University Centre of Marine Biotechnology have
already begun to take advantage of with their pioneering
work on the screening of anti-cancer compounds
in Omani marine organisms. I think this absolutely
fascinating topic, and one Oman is so involved in, was a
great way to round up the year and certainly stimulated
some lively discussion.”
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OAPGRC participated at the recent Science Festival which
held 4 -8 November 2019 held at the Oman Convention
& Exhibition Centre. The aim was to introduce the
Center’s work to the general public and encourage
school children to take a greater interest in science.

OAPGRC 2019
Achievements
“Even with less than 5% of the
world’s ocean environment explored,
the chemical and biological diversity
of our oceans has already produced
more than 15,000 new anti-microbial,
anti-viral, anti-cancer and antiinflammatory compounds – many
of these are currently undergoing
clinical trials or have been selected
for extended medical evaluation,”

OAPGRC 2020

connect with us
www.oapgrc.gov.om
oapgrc@oapgrc.gov.om

@oapgrc

Transforming Genetic Resources into Value
We are now accepting articles on any topic related to genetic resources ranging from business, fashion, innovation, environment, lifestyle, culture,
heritage, food and farming. Any article submitted to us must be original
and exclusive to OAPGRC›s quarterly Newsletter.
Articles submitted:
Minimum of 500 words
Photos accompanying text should be in high resolution
Please forward material to:
zahra.alabri@oapgrc.gov.om

To see previous OAPGRC e-Newsletters, please click here:

https://oapgrc.gov.om/Pages/E-Newsletter.aspx

