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Abstract

Rapid improvements in robotic technology have resulted in significant advances in the field of
enzyme biotechnology. The development of novel pathways in the field of enzyme engineering has
been assisted by advancements in the manufacture of robotic platform technology. Biocompatible
fuels may be used to control the movement of nanobots and enzyme-powered nanomotors, which
makes them particularly interesting for use in medical applications (e.g., glucose, urea). Technology,
regulatory, and commercial barriers continue to stand in the way of the widespread use of nanobots
in biotechnology and medicine. Recent developments, on the other hand, have demonstrated proof
of concept and shown promise for the future. Nanobots have been shown to be useful in the
administration of medication, and it is expected that future developments will change
pharmaceutical and medical science.
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Introduction Enzymes and biocatalysts are
used in industries for a variety of reasons,
with the goal of producing a wide range of
sustainable goods (Diefenbach et al. 2018;
Sinha and Shukla 2019). Synthetic biology and
other molecular biology tools are widely used
to engineer enzymes (Labrou 2010; Platis and
Labrou 2008; Chronopoulou et al. 2018;
Mohammadi et al. 2018; Shukla 2019;
Mandeep et al. 2020; Dixit et al. 2020) and
fabricate robots (Hagele et al. 2016; Mandeep
et al. 2020; Dixit et al. 2020). Robots are
rudimentary devices designed to do a certain
task. The robotic system's energy is provided
directly by batteries or power connectors.
Complex laboratory procedures generally
demand a lot of time and -careful
management at every stage. These
procedures are time-consuming and need
expert assistance. Based on the sensory tools
given for the reaction, the robotic platforms
enable autonomous handling and accuracy.
Life science researchers have been striving to
build molecular robots that can respond to
external environmental stimuli on their own
by interpreting molecular signals, inspired by
mechanical engineering (Murata et al. 2013).
Enzyme engineering techniques that use
recombinant DNA technology improve the
utility and applicability of existing enzymes
(Basheer and Chellappan 2017; Arbige et al.
2019; Maseko et al. 2019; Mallajosyula et al.
2020). The two most often used techniques in
enzyme engineering are rational design and
guided evolution (Labrou 2010; Platis and
Labrou 2008; Vogel 2019). The need for using
high-throughput screening (HTS) techniques
for new enzyme discovery or engineering is
undeniable (Longwell et al. 2017). As a result,
robots speed up the identification of new or
innovative enzymes, as well as the
development of applications in a variety of
sectors (Seo et al. 2018). Another important
application area for robots is the optimization
of purification methods for protein and
enzyme synthesis (Labrou 2003). Robotics has
aided in the development of numerous fields,
including enzyme screening, biofuel
production, and medication delivery, and has
put them into practice with great success
(Bunzel et al. 2018; Peng et al. 2020; Chen et
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al. 2017). The goal of this study is to give an
overview of how robots and nanobots are
being used in enzyme biotechnology to
address the difficulties and dangers created
by the inadequacy of current industrial
demands and requirements.

An overview of robots' applications in many
technical fields.

Various technologies for the discovery or
creation of several enzymes and proteins have
been developed over the previous decade
(Perperopoulou et al. 2018; Labrou 2010).
However, as robotics has progressed, new
opportunities have arisen (Mazurenko et al.
2019). Robotic systems with high throughput
have been developed and are now playing an
increasingly significant role in the discovery of
new enzymes (Jacques et al. 2017). At the
moment, high-throughput robots capable of
doing up to 100,000 tests per day are in use
(Ye et al. 2018). A robotic handling system, a
liguid handling system, a sensor system, and
control software are all included in such
systems (Fleischer et al. 2018; Haby et al.
2019; Zeng et al. 2020). To improve high-
performance screening robotic platforms,
fluorescence-activated cell sorting (FACS) and
microfluidic droplet devices have been
created (Zeng et al. 2020).

Robotic systems with high throughput require
special tools and procedures.
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Intensive research has been conducted over
the last decade to create new tools and
procedures for the design and manufacturing
of high-throughput robotic systems. Droplet-
based microfluidics have a lot of potential for
high-throughput applications since they have
better performance, use a lot less assay
volume, and take a lot less time and money to
analyze than standard high-throughput
screening methods. Micro-droplets form
when immiscible fluids are mixed in a
microfluidics channel (Longwell et al. 2017).
Droplet-based microfluidic devices have been
created and have become indispensable
instruments for assaying numerous enzymes,
owing to their better high-throughput
capabilities and lower assay volumes
(Longwell et al. 2017). Droplet-based
microfluidics, in particular, has been
successfully utilized to create nano-to-
picoliter-scale forms with controlled shape
and composition, based on the emulsification
of immiscible non-polar solution-like oil in an
aqueous solution (Weng and Spoonamore
2019). Droplets are compatible with a wide
range of enzymes and test formats, which is a
key benefit of droplet-based microfluidics.
Droplet-based microfluidics is mostly used to
screen enzymes that are presented on the cell
surface or enzymes with cell-impermeable
substrates (Zeng et al. 2020), allowing for
simultaneous quantitative and qualitative
evaluations.
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At the single-cell level, methods based on
fluorescence-activated cell sorting (FACS)
have been developed for screening desired
target cells (Zeng et al. 2020). Microfluidic
FACS, which combines microfluidics and cell
sorting, can help to overcome the limits of
traditional FACS. Enzyme microchambers have
also been developed and tested. These
microchambers may separate each enzyme
variation into its own vessel, allowing the
microtiter plate format to be miniaturized.
Enzyme engineering and strain screening have
both benefited from the development of
microcapillary and microwell arrays. In 96-
well  microtiter plates, high-throughput
culture analysis may be performed (Regnault
et al. 2018), providing for quick and efficient
strain and growth condition screening. Dorr
and colleagues, for example, created a high-
throughput enzyme screening robotic device
in 2016. In comparison to the microfluidic
FACS—based screening technology, this
robotic platform has been shown to be more
efficient. This technology, in particular, was
able to screen huge mutant libraries and give
consistent enzyme screening and selection
findings. This platform was also utilized to
monitor and analyze different microorganism
growth circumstances (Dorr et al. 2016). Haby
and colleagues have also created a high-
throughput robotic micro bioreactor. This
technology combines the trade-off between
experimental throughput and process control,
allowing online monitoring of both cultivation
conditions and process parameters at the
same time (Haby et al. 2019).
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Enzyme screening and microbial engineering
robots

The development and fabrication of fully
automated robotic systems for high-
throughput enzyme screening is currently
underway. Several kinds of enzymes, including
hydrolases, Baeyer village monooxygenase,
dehalogenase, transaminase, and acylase,
have been effectively screened using such
platforms. The expression of cellulose cel5A in
K. lactis, for example, was studied utilizing the
fully automated robotic system Robolector
(Mdhlmann et al. 2017). In another work, the
Robolector system was used to do automatic
high-throughput screening using multi-well
filter plates with micro and ultra-filtration
stages. This robotic system effectively
completed a combined screening of both
upstream (medium preparation, inoculation,
culture) and downstream processing (enzyme
extraction and analysis) parameters
(Mihlmann et al. 2017). A library of mutant
glucose oxidases exhibited on the surface of
yeast cells was successfully screened utilizing
a flow cytometry high-throughput screening
technique in another work. The research led
to the discovery of two mutants with 1.3 and
2.3 times higher Vmax values than the wild-
type enzyme (Kovaevi et al. 2019). In another
study, Leferink and colleagues created an
automated approach for screening plant
monoterpene cyclases/synthases (mTC/S)
produced in E. coli libraries. The screening
system looked into robotic liquid handling
systems with GC-MS capabilities (Leferink et
al. 2019). Diverse machine learning
technologies, including artificial neural
networks (ANN), genetic algorithm-—artificial
neural networks (GA-ANN), and other
comparable tools, have recently been coupled
with high-throughput screening approaches
and investigated in various enzyme
engineering procedures (Kumar et al. 2019;
Mandeep et al. 2021; Saini et al. 2020).
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Beneyton and colleagues released another
fascinating paper in which they employed a
droplet-based microfluidic technology to
evaluate designed enzymes. The platform was
created by utilizing the vyeast Yarrowia
lipolytica's superior secretion capability. Five
enzymes from Aspergillus niger were chosen,
overexpressed, and secreted in active forms in
the crude supernatant of Yarrowia lipolytica
(endo-1,4-xylanase B and C; 1,4-
cellobiohydrolase A; endoglucanase A;
aspartic protease). A droplet-based
microfluidic device was used to screen the
enzymes (Beneyton et al. 2017).

Michael and colleagues (Michael et al. 2008)
created a quantitative high-throughput
screening (gHTS) system that can give
quantitative  measurements at various
concentrations of chemicals, allowing the
creation of concentration-response curves
and an inclusive data set for each experiment.
In  comparison to traditional screening
approaches, the robotic platform was able to
perform several tests in the same set of
circumstances (Michael et al. 2008).

Biological robots are utilized for enzyme
screening in the same way as mechanical
robots are. A biological robot, for example,
was created to screen aspartate kinase Il
variations of the bacterial phage M13. By
inserting the plasmid AP-Lys-B into E. coli XL-
Blue cells, the biological robot was created.
On the basis of cell-phage interactions,
parallel and high-throughput screening was
realized. The sensitivity of this cell-phage
screening method was excellent in a high-
throughput, low-cost configuration (Song and
Zeng 2017).

The use of robotic systems in biofuel
production
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Microorganisms' capacity to release biofuels
at a quick rate and at a low cost on an
industrial scale is critical to their effectiveness
in converting biomass into biofuels (Koppolu
and Vasigala 2016). Microorganisms have
been manipulated at the gene level to
increase their production capacities thanks to
genetic alterations (Tiwari et al. 2018; Singhal
et al. 2020). Metabolic engineering, like
genetic engineering, is a common strategy for
transferring biofuel-producing pathways into
microbial hosts, allowing for increased biofuel
generation, quality, and yield. Using high-
throughput  robotic  platforms, = many
microorganisms, such as bacteria,
cyanobacteria, microalgae, and yeasts, have
been extensively produced and tested (Nabil-
Adam et al. 2020; Arnone 2020).
Mesorhizobium loti was shown to have a very
effective  carbonic anhydrase. Chlorella
vulgaris and Chlorella sorokiniana were
electroporated with the carbonic anhydrase
gene cloned into an expression vector (Lin et
al. 2018). These transgenic strains were
cultured in a two-layer photo bioreactor
(TPR). Transgenic microalgae produced more
biomass, had a higher protein content, and
accumulated more lipids. The transformants
were able to produce an increase in lipid
accumulation of up to 1.1 g/L. (Lin et al.
2018). Furthermore, microalgae genetic
engineering has been widely used for the
production of biofuel precursors such as
triacylglycerol and polysaccharide starch,
which may be converted into biodiesel and
bioethanol. C. reinhardtii transgenic cells
overexpressing acetyl-CoA synthetase, which
catalyzes the conversion of acetate to acetyl-
CoA, for example, demonstrated a 2-fold
increase in starch content and a 60% rise in
acyl-CoA pool (Rengel et al. 2018). Other
species, such as E. coli, have also been studied
as potential hosts for biofuel generation.
Majidian and colleagues, for example,
engineered the Escherichia coli KO11 strain by
adding the pyruvate decarboxylase and
alcohol dehydrogenase genes from
Zymomonas mobilis and deleting the
fumarate reductase gene at the same time.
The modified strain was successfully
cultivated at a 3.5 percent (v/v) ethanol
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concentration using sophisticated nutritional
additives (Majidian et al. 2018). Another study
used the alcohol dehydrogenase and
aldehyde dehydrogenase genes from the
fungus Aspergillus nidulans to create a
genetically modified Escherichia coli strain
that uses ethanol as a carbon source.
Mevalonic acid was biosynthesised using the
ethanol generated (Cao et al. 2020).

Through metabolic engineering, robot-
assisted techniques have improved the
generation of biofuels. Various types of
robotic platforms have been developed for
single-cell analysis and have been shown to
be effective bioethanol production equipment
(Chang et al. 2013). High-throughput robotic
systems for fast cloning, expression, and
screening of heterologous genes in bacteria
and yeast strains have been created (Hughes
et al. 2011). Researchers used the high-
throughput robotic platform Robolector to
screen cellulases from Trichoderma reesei
(MUhlmann et al. 2017). Another research
created a high-throughput robotic device for
semi-quantitative  monitoring of alcohol
production in C. acetobutylicum microtiter
cells. The use of this test permitted the
discovery of butanol-tolerant strains with a
420 percent higher butanol production
potential than the wild-type strain. The semi-
guantitative screening technique was shown
to be suitable, offering new possibilities for
combinatorial methods to enhance
solventogenic Clostridia (Scheel and Litke-
Eversloh 2013).

For the development of efficient medication
delivery systems, robotic systems are being
used.
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Biomolecular engineering techniques have
made considerable progress in the creation of
effective medication delivery systems (Gupta
et al. 2017; Li et al. 2019; Nabil-Adam et al.
2020; Irais et al. 2020). A nanorobot is a
molecule with specific characteristics that aid
in the completion of a certain task. As
medication delivery vehicles, effective
microrobots and nanobots have recently been
created. Self-contained electrical, electric, or
mechanical characteristics are encoded into
such molecular structures. Nanobots having
self-propelled nanomotors, for example, and
the capacity to carry and deliver cargo (e.g.,
medication) to particular target locations
(e.g., sick cells) are critical. Chemotaxis is the
capacity of nanobots to migrate towards their
target locations (Plutnar and Pumera 2019).
Nanobot design and fabrication is a
challenging  process. This is because
nanorobotics encompasses a wide range of
disciplines, including nanofabrication
techniques for nanoactuators, nanomotors,
and nanosensors. To transport and deliver
medicines to the targeted locations, various
nanomaterials such as liposomes,
polymersomes, metal nanoparticles,
mesoporous silica nanoparticles, dendrimers,
and magnetic nanoparticles are used (Luo et
al. 2018). Many methods are being used to
achieve motions in desired directions at the
nano-microscale, including magnetic fields,
ultrasonic waves, and light (Luo et al. 2018).
The nanobots are made in two ways: bottom-
up and top-down (Wang and Pumera 2015).
Several studies have been published that
show how to leverage enzymes' controlled
self-assembly capabilities to create purpose-
designed nanomachines for a variety of
purposes. Enzyme-powered nanomachines
use enzyme-triggered chemical changes to
release energy stored in a substrate's
chemical bonds, allowing them to actuate
themselves into active motion. Enzymes play
a crucial part in many biological processes,
turning chemical energy into kinetic energy
and completing numerous tasks. The ability to
reduce random Brownian motion and create
active movement is provided by substrate
turnover (Ma et al. 2016; Shahriari et al.
2019). Using enzymatic processes to create
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self-propulsion, researchers have lately
studied several synthetic micro/nanobots
(Halder and Sun 2019). Many enzymes are
used as nanobot power sources, including
glucose oxidase, catalase,
acetylcholinesterase, trypsin, and urease
(Jimenez-Falcao et al. 2019; Abdelmohsen et
al. 2016; Zhao et al. 2018; Schattling et al.
2017; Luo et al. 2020). Hortelo et al. (2018)
created nanobots made of silica nanoparticles
with a solid silica core and a mesoporous silica
shell. The modified Stober technique was
used to make these nanobots, which included
the use of cetyltrimethyl ammonium bromide
as a porogenic agent and triethanolamine as a
base catalyst. 3-aminopropyltriethoxysilane,
which supplied amino groups on the surface
of nanoparticles, was used to further modify
them. Using glutaraldehyde as a linker
molecule, these amino groups were
covalently attached to urease. In urea-
containing ionic solutions, urease coated in a
mesoporous silica shell was able to convert
chemical energy into kinetic energy (Hortelo
et al. 2018).
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Because of urease, such shells may convert
urea to carbon dioxide. Because the shells
always have minute asymmetries, the carbon
dioxide creates a current in the fluid that
propels them out of the shell in a jet-like
fashion. Another research developed ultra-
small stomatocyte nanobots with a size of
about 150 nm. The inner compartments of
stomatocytes were changed into catalase in
order to produce such stomatocyte
nanomachines. In a related study, nanobots
based on Janus Au-mesoporous silica
nanoparticles with  self-propulsion and
controlled drug release capabilities were
produced with the breakdown of H202 to 02
causing movement of stomatocyte nanobots
in an 02 concentration-dependent manner
(Sun et al. 2019). Nanobots were created
using the Pickering emulsion technique. The
resultant nanostructures were functionalized
with disulfide-associated gatekeepers on the
mesoporous side and catalase on the gold
side (Llopis-Lorente et al. 2019). Jana and
colleagues created enzyme-based
nanoparticles with an average size of 193.3
nm for insulin delivery in a more recent study.
Hyaluronic acid and 2-nitroimidazole were
used in an ionic gelation method to create the
nanoparticles. To provide self-propulsion
capabilities, the nanoparticles were loaded
with insulin and connected to glucose
oxidase. These nanoparticles may release the
encapsulated insulin at high glucose
concentrations (hyperglycemic state),
indicating that enzyme-dependent
nanoparticles could be used as biomimetic
devices for regulated insulin release (Jana et
al. 2020).

Conclusion
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Rapid advancements in robotic technology
have resulted in substantial gains in enzyme
biotechnology. The creation of new paths in
the field of enzyme engineering has been
aided by improvements in robotic platform
manufacturing. The movement of nanobots
and enzyme-powered nanomotors may be
controlled using biocompatible fuels, which
makes them particularly appealing (e.g.,
glucose, urea). Nanobots in biotechnology
and medicine continue to encounter
technological, regulatory, and commercial
hurdles. Recent advancements, however,
have proven proof of concept and indicated
future promise. Nanobots have been shown
to be beneficial in medication delivery, and
further advancements are predicted to
transform  pharmaceutical and medical
science (Moataz Dowaidar. 2008-2023).

References

Abdelmohsen LK, Nijemeisland M, Pawar
GM, Janssen GJ, Nolte RJ, van Hest JC,
Wilson DA (2016) Dynamic loading and
unloading of proteins in polymeric
stomatocytes: formation of an enzyme-
loaded supramolecular nanomotor. ACS
Nano 10(2):2652-2660

Arbige MV, Shetty JK, Chotani GK (2019)
Industrial enzymology: the next chapter.
Trends Biotechnol 37(12):1355-1366
Arnone JT (2020) Genomic considerations
for the modification of Saccharomyces
cerevisiae for biofuel and metabolite
biosynthesis. Microorganisms 8(3):321
Basheer SM, Chellappan S (2017) Enzyme
engineering. In:  Bioresources and
bioprocess in biotechnology. Springer,
Singapore, pp 151-168

Beneyton T, Thomas S, Griffiths AD,
Nicaud JM, Drevelle A, Rossignol T (2017)
Droplet-based microfluidic high-
throughput screening of heterologous
enzymes secreted by the yeast Yarrowia
lipolytica. Microb Cell Factories 16(1):18
Bunzel HA, Garrabou X, Pott M, Hilvert D
(2018) Speeding up enzyme discovery and
engineering with ultrahigh-throughput
methods. Curr Opin Struct Biol 48:149—
156

@ www.neuroquantology.com

4298


http://www.neuroquantology.com/

Cao Y, Mu H, Guo J, Liu H, Zhang R, Liu W,
Liu H (2020) Metabolic engineering of
Escherichia coli for the utilization of
ethanol. J Biol Res (Thessalon) 27(1):1
Chang C, Sustarich J, Bharadwaj R,
Chandrasekaran A, Adams PD, Singh AK
(2013) Droplet-based microfluidic
platform for heterogeneous enzymatic
assays. Lab Chip 13(9):1817-1822

Chen XZ, Hoop M, Shamsudhin N, Huang
T, Ozkale B, Li Q, Pané S (2017) Hybrid

magnetoelectric nanowires for
nanorobotic applications: fabrication,
magnetoelectric coupling, and

magnetically assisted in vitro targeted
drug delivery. Adv Mater 29(8):1605458
Chen Z, Xia T, Zhang Z, Xie S, Wang T, Li X
(2019) Enzyme-powered Janus
nanomotors launched from intratumoral
depots to address drug delivery barriers.
Chem EngJ 375:122109

Chronopoulou EG, Ataya F, Labrou NE
(2018) A microplate-based platform with
immobilized human glutathione
transferase Al-1 for high-throughput
screening of plant-origin inhibitors. Curr
Pharm Biotechnol 19(11):925-931
Diefenbach XW, Farasat I, Guetschow ED,
Welch CJ, Kennedy RT, Sun S, Moore JC
(2018) Enabling biocatalysis by high-
throughput protein engineering using
droplet microfluidics coupled to mass
spectrometry. ACS Omega 3(2):1498-
1508

Dixit M, Liu H, Luo J, Shukla P (2020)
Effluents detoxification from pulp and
paper industry using microbial
engineering and advanced oxidation
techniques. J Hazard Mater 398:122998
Dorr M, Fibinger MP, Last D, Schmidt S,
Santos-Aberturas J, Bottcher D,
Bornscheuer UT (2016) Fully automatized
high-throughput enzyme library screening
using a robotic platform. Biotechnol
Bioeng 113(7):1421-1432

Fleischer H, Baumann D, Joshi S, Chu X,
Roddelkopf T, Klos M, Thurow K (2018)
Analytical measurements and efficient
process generation using a dual-arm
robot equipped with electronic pipettes.
Energies 11(10):2567

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Gupta SK, Srivastava SK, Sharma A, Nalage
VH, Salvi D, Kushwaha H, Chitnis NB,
Shukla P (2017) Metabolic engineering of
CHO cells for the development of a robust
protein production platform. PLoS One
12(8):e0181455. https://doi-
org.ezproxy.its.uu.se/10.1371/journal.pon
e.0181455

Haby B, Hans S, Anane E, Sawatzki A,
Krausch N, Neubauer P, Cruz Bournazou
MN (2019) Integrated robotic mini
bioreactor platform for automated,
parallel microbial cultivation with online
data handling and process control. SLAS
Technol 24(6):569-582

Hagele M, Nilsson K, Pires JN, Bischoff R
(2016) Industrial robotics. In: Springer
handbook of robotics. Springer, Cham, pp
1385-1422

Halder A, Sun Y (2019) Biocompatible
propulsion for biomedical micro/nano
robotics. Biosens Bioelectron 139:111334
Horteldo AC, Carrascosa R, Murillo-
Cremaes N, Patifio T, Sanchez S (2018)
Targeting 3D bladder cancer spheroids
with urease-powered nanomotors. ACS
Nano 13(1):429-439

Hughes SR, Butt TR, Bartolett S,
Riedmuller SB, Farrelly P (2011) Design
and construction of a first-generation
high-throughput integrated robotic
molecular biology platform for bioenergy
applications. JALA 16(4):292-307

Irais CM, Maria-de-la-Luz SG, Dealmy DG,
Agustina RM, Nidia CH, Mario-Alberto RG,
Luis-Benjamin SG, Maria-del-Carmen VM,
David PE (2020) Plant phenolics as
pathogen-carrier immunogenicity
modulator haptens. Curr Pharm
Biotechnol 21(10):897-905

Jacques P, Béchet M, Bigan M, Caly D,
Chataigné G, Coutte F, Phalip V (2017)
High-throughput strategies for the
discovery and engineering of enzymes for
biocatalysis. Bioprocess Biosyst Eng
40(2):161-180

@ www.neuroquantology.com

4299


http://www.neuroquantology.com/
https://doi-org.ezproxy.its.uu.se/10.1371/journal.pone.0181455
https://doi-org.ezproxy.its.uu.se/10.1371/journal.pone.0181455
https://doi-org.ezproxy.its.uu.se/10.1371/journal.pone.0181455

Jana BA, Shinde U, Wadhwani A (2020)
Preparation of enzyme based polymeric
biomimetic nanoparticle for  the
controlled release of insulin. Sens Biosens
Res:100342. https://doi-
org.ezproxy.its.uu.se/10.1016/j.sbsr.2020.
100342

Jimenez-Falcao S, Joga N, Garcia-
Fernandez A, Lorente AL, Torres D, De Luis
B, Villalonga R (2019) Janus nanocarrier
powered by bi-enzymatic cascade system
for smart delivery. J Mater Chem B
7(30):4669-4676

Kim HS, Hsu SC, Han Sl, Thapa HR,
Guzman AR, Browne DR, Han A (2017)
High-throughput droplet microfluidics
screening platform for selecting fast-
growing and  high lipid-producing
microalgae from a mutant library. Plant
Direct 1(3):e00011

Koppolu V, Vasigala VK (2016) Role of
Escherichia coli in biofuel production.
Microbiol Insights 9:MBI-S10878.
https://doi-
org.ezproxy.its.uu.se/10.4137/MBI.S1087
8

Article

Kovacevi¢ G, Ostafe R, Balaz AM, Fischer
R, Prodanovi¢ R (2019) Development of
GFP-based high-throughput screening
system for directed evolution of glucose
oxidase. J Biosci Bioeng 127(1):30-37
Kumar V, Kumar A, Chhabra D, Shukla P
(2019) Improved biobleaching of mixed
hardwood pulp and process optimization
using novel GA-ANN and GA-ANFIS hybrid
statistical tools. BioresourTechnol
271:274-282

Labrou NE (2010) Random mutagenesis
methods for in vitro directed enzyme
evolution. Curr Protein Pept Sci 11(1):91—
100

Leferink NG, Dunstan MS, Hollywood KA,
Swainston N, Currin A, Jervis AJ, Scrutton
NS (2019) An automated pipeline for the
screening of diverse monoterpene
synthase libraries. Sci Rep 9(1):1-12

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Li M, van Zee M, Riche CT, Tofig B,
Gallaher SD, Merchant SS, Di Carlo D
(2018) A Gelatin Microdroplet Platform
for high-throughput sorting of
hyperproducing single-cell-derived
microalgal clones. Small 14(44):1803315

Li C, Gao L, Zhang Y, Simpson BK (2019)
Preparation  of  quercetin loaded
microparticles and their antitumor activity
against human lung cancer cells (A549) in
vitro. Curr Pharm Biotechnol 20(11):945—-
954

Lin WR, Lai YC, Sung PK, Tan SI, Chang CH,
Chen CY, Ng IS (2018) Enhancing carbon
capture and lipid accumulation by genetic
carbonic anhydrase in microalgae. J
Taiwan Inst Chem Eng 93:131-141
Llopis-Lorente A, Garcia-Fernandez A,
Lucena-Sanchez E, Diez P, Sancendén F,
Villalonga R, Martinez-Mafiez R (2019)
Stimulus-responsive nanomotors based
on gated enzyme-powered Janus Au—
mesoporous silica nanoparticles for
enhanced cargo delivery. Chem Commun
55(87):13164-13167

Longwell CK, Labanieh L, Cochran JR
(2017) High-throughput screening
technologies for enzyme engineering.
Curr Opin Biotechnol 48:196-202

Luo M, Feng Y, Wang T, Guan J (2018)
Micro-/nanorobots at work in active drug
delivery. Adv Funct Mater 28(25):1706100
Luo M, Li S, Wan J, Yang C, Chen B, Guan J
(2020) Enhanced Propulsion of urease-
powered micromotors by multilayered
assembly of ureases on Janus magnetic
microparticles. Langmuir 36. https://doi-
org.ezproxy.its.uu.se/10.1021/acs.langmu
ir.9b03315

Ma X, Horteldo AC, Patifio T, Sanchez S
(2016) Enzyme catalysis to power
micro/nanomachines. ACS Nano
10(10):9111-9122

Majidian P, Tabatabaei M, Zeinolabedini
M, Naghshbandi MP, Chisti Y (2018)
Metabolic engineering of microorganisms
for biofuel production. Renew Sust Energ
Rev 82:3863-3885

@ www.neuroquantology.com

4300


http://www.neuroquantology.com/
https://doi-org.ezproxy.its.uu.se/10.1016/j.sbsr.2020.100342
https://doi-org.ezproxy.its.uu.se/10.1016/j.sbsr.2020.100342
https://doi-org.ezproxy.its.uu.se/10.1016/j.sbsr.2020.100342
https://doi-org.ezproxy.its.uu.se/10.4137/MBI.S10878
https://doi-org.ezproxy.its.uu.se/10.4137/MBI.S10878
https://doi-org.ezproxy.its.uu.se/10.4137/MBI.S10878
https://doi-org.ezproxy.its.uu.se/10.4137%2FMBI.S10878
https://doi-org.ezproxy.its.uu.se/10.1021/acs.langmuir.9b03315
https://doi-org.ezproxy.its.uu.se/10.1021/acs.langmuir.9b03315
https://doi-org.ezproxy.its.uu.se/10.1021/acs.langmuir.9b03315

Mallajosyula VV, Swaroop S, Varadarajan
R (2020) Influenza hemagglutinin head
domain mimicry by rational design.
Protein J 39(5):434-448

Mandeep, Gupta GK, Shukla P (2020)
Enzyme engineering techniques for
biotechnological applications. In: Shukla P

(eds) Microbial Enzymes and
Biotechniques. Springer, Singapore, pp
235-249. https://doi-

org.ezproxy.its.uu.se/10.1007/978-981-
15-6895-4_12

Mandeep, Liu H, Shukla P (2021) Synthetic
biology and biocomputational approaches
for improving microbial endoglucanases
toward their innovative applications. ACS
Omega 6:6055-6063. https://doi-
org.ezproxy.its.uu.se/10.1021/acsomega.
0c05744

Maseko SB, Govender D, Govender T,
Naicker T, Lin J, Maguire GE, Kruger HG
(2019)  Optimized procedure  for
recovering HIV-1 protease (C-SA) from
inclusion bodies. Protein J 38(1):30-36
Mazurenko S, Prokop Z, Damborsky J
(2019) Machine learning in enzyme
engineering. ACS Catal 10(2):1210-1223
Michael S, Auld D, Klumpp C, Jadhav A,
Zheng W, Thorne N, Austin CP, Inglese |,
Simeonov A (2008) A robotic platform for
guantitative high-throughput screening.
Assay Drug Dev Technol 6(5):637-657
Mohammadi F, Nezafat N, Berenjian A,
Negahdaripour M, Zamani M, Ghoshoon
MB, Morowvat MH, Hemmati S, Ghasemi
Y (2018) Extracellular production of a
potent  and chemically resistant
nattokinase in immobilized Escherichia
coli using response surface methodology.
Curr Pharm Biotechnol 19(11):856-868
Mihlmann M, Kunze M, Ribeiro J, Geinitz
B, Lehmann C, Schwaneberg U, Biichs J
(2017) Cellulolytic Robolector-towards
an automated high-throughput screening
platform for recombinant cellulase
expression. J Biol Eng 11(1):1

Murata S, Konagaya A, Kobayashi S, Saito
H, Hagiya M (2013) Molecular robotics: a
new paradigm for artifacts. New Generat
Comput 31(1):27-45

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Nabil-Adam A, Shreadah MA, Abd El-
Moneam NM, El-Assar SA (2020) Marine
algae of the genus Gracilaria as multi
products source for different
biotechnological and medical
applications. Recent Pat Biotechnol
14(3):203-228

Ortiz-Rivera |, Mathesh M, Wilson DA
(2018) A Supramolecular approach to
nanoscale motion: polymersome-based
self-propelled nanomotors. Acc Chem Res
51(9):1891-1900

Patifio T, Arqué X, Mestre R, Palacios L,
Sanchez S (2018) Fundamental aspects of
enzyme-powered micro-and
nanoswimmers. Acc Chem Res
51(11):2662-2671

Peng L, Fu D, Chu H, Wang Z, Qi H (2020)
Biofuel production from microalgae: a
review. Environ Chem Lett 18:285-297.
https://doi-
org.ezproxy.its.uu.se/10.1007/s10311-
019-00939-0

Perperopoulou F, Pouliou F, Labrou NE
(2018) Recent advances in protein
engineering and biotechnological
applications of glutathione transferases.
Crit Rev Bioechnol 38(4):511-528

Platis D, Labrou NE (2008) Chemical and
genetic engineering strategies to improve
the potency of pharmaceutical proteins
and enzymes. Curr Med Chem
15(19):1940-1955

Plutnar J, Pumera M (2019) Chemotactic
micro- and nanodevices. Angew Chem Int
Edit 58(8):2190-2196

Regnault C, Dheeman DS, Hochstetter A
(2018) Microfluidic devices for drug
assays. High-throughput 7(2):18

Rengel R, Smith RT, Haslam RP, Sayanova
O, Vila M, Ledn R (2018) Overexpression
of acetyl-CoA synthetase (ACS) enhances
the biosynthesis of neutral lipids and
starch in the green  microalga
Chlamydomonas reinhardtii. Algal Res
31:183-193

@ www.neuroquantology.com

4301


http://www.neuroquantology.com/
https://doi-org.ezproxy.its.uu.se/10.1007/978-981-15-6895-4_12
https://doi-org.ezproxy.its.uu.se/10.1007/978-981-15-6895-4_12
https://doi-org.ezproxy.its.uu.se/10.1007/978-981-15-6895-4_12
https://doi-org.ezproxy.its.uu.se/10.1021/acsomega.0c05744
https://doi-org.ezproxy.its.uu.se/10.1021/acsomega.0c05744
https://doi-org.ezproxy.its.uu.se/10.1021/acsomega.0c05744
https://doi-org.ezproxy.its.uu.se/10.1007/s10311-019-00939-0
https://doi-org.ezproxy.its.uu.se/10.1007/s10311-019-00939-0
https://doi-org.ezproxy.its.uu.se/10.1007/s10311-019-00939-0

Saad MG, Dosoky NS, Khan MS, Zoromba
MS, Mekki L, EI-Bana M, Shafik HM (2019)
High-throughput screening of Chlorella
vulgaris growth kinetics inside a droplet-
based microfluidic ~ device under
irradiance and nitrate stress conditions.
Biomolecules 9(7):276

Saini DK, Yadav D, Pabbi S, Chhabra D,
Shukla P (2020) Phycobiliproteins from
Anabaena variabilis CCC421 and its
production enhancement strategies using
combinatory  evolutionary  algorithm
approach. Bioresour Technol 309:123347
Schattling PS, Ramos-Docampo MA,
Salgueirifio V, Stadler B (2017) Double-
fueled janus swimmers with
magnetotactic behavior. ACS Nano
11(4):3973—-3983

Scheel M, Litke-Eversloh T (2013) New
options to engineer biofuel microbes:
development and application of a high-
throughput screening system. Metab Eng
17:51-58

Seo JS, Yang HS, Jung S, Kang CS, Jang S,
Kim DH (2018) Effect of reducing
assistance during robot-assisted gait
training on step length asymmetry in
patients with hemiplegic stroke: a
randomized controlled pilot trial.
Medicine 97(33):e11792.https://doi-
org.ezproxy.its.uu.se/10.1097/MD.00000
00000011792

Shahriari M, Zahiri M, Abnous K, Taghdisi
SM, Ramezani M, Alibolandi M (2019)
Enzyme responsive drug delivery systems
in cancer treatment. J Control Release
308:172-189

Shukla P (2019) Synthetic biology
perspectives of microbial enzymes and
their innovative applications. Indian J
Microbiol 59(4):401-409

Singhal G, Verma V, Bhagyawant SS,
Srivastava N (2020) Production of biofuel
through metabolic engineering:
processing, types, and applications. In:
Genetic and metabolic engineering for
improved  biofuel production from
lignocellulosic biomass. Elsevier, pp 155—
169

eISSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Sinha R, Shukla P (2019) Protein
engineering for  improved health:
technological perspectives. Curr Protein
Pept Sci 20(9):856—-860

Song L, Zeng AP (2017) Engineering’ cell
robots’ for parallel and highly sensitive
screening of biomolecules under in vivo
conditions. Sci Rep 7(1):1-9

Sun J, Mathesh M, Li W, Wilson DA (2019)
Enzyme-powered nanomotors  with
controlled size for biomedical
applications. ACS Nano 13(9):10191-
10200

Tang S, Zhang F, Gong H, Wei F, Zhuang J,
Karshalev E, Yin L (2020) Enzyme-powered
Janus platelet cell robots for active and
targeted drug delivery. Sci Robot
5(43):eaba6137. https://doi-
org.ezproxy.its.uu.se/10.1126/scirobotics.
aba6137

Tiwari R, Nain L, Labrou NE, Shukla P
(2018) Bioprospecting of functional
cellulases from metagenome for second
generation biofuel production: a review.
Crit Rev Microbiol 44(2):244-257

Unrean P, Champreda V (2017) High-
throughput screening and dual feeding
fed-batch strategy for enhanced single-
cell oil accumulation in Yarrowia
lipolytica. Bioenergy Res 10(4):1057-1065
Vogel A (2019) Enzyme development
technologies. In: Vogel A and May O (eds)
Industrial Enzyme Applications. Wiley,
VCH Verlag, pp 25-45. https://doi-
org.ezproxy.its.uu.se/10.1002/978352781
3780.ch1_2

Wang H, Pumera M (2015) Fabrication of
micro/nanoscale motors. Chem Rev
115(16):8704—-8735

Weng L, Spoonamore JE (2019) Droplet
microfluidics-enabled high-throughput
screening for protein  engineering.
Micromachines 10(11):734

Ye L, Yang C, Yu H (2018) From molecular
engineering to process engineering:
development of high-throughput
screening methods in enzyme directed
evolution. Appl Microbiol Biotechnol
102(2):559-567

@ www.neuroquantology.com

4302


http://www.neuroquantology.com/
https://doi-org.ezproxy.its.uu.se/10.1097/MD.0000000000011792
https://doi-org.ezproxy.its.uu.se/10.1097/MD.0000000000011792
https://doi-org.ezproxy.its.uu.se/10.1097/MD.0000000000011792
https://doi-org.ezproxy.its.uu.se/10.1126/scirobotics.aba6137
https://doi-org.ezproxy.its.uu.se/10.1126/scirobotics.aba6137
https://doi-org.ezproxy.its.uu.se/10.1126/scirobotics.aba6137
https://doi-org.ezproxy.its.uu.se/10.1002/9783527813780.ch1_2
https://doi-org.ezproxy.its.uu.se/10.1002/9783527813780.ch1_2
https://doi-org.ezproxy.its.uu.se/10.1002/9783527813780.ch1_2

Zeng W, Guo L, Xu S, Chen J, Zhou J (2020)
High-throughput screening technology in
industrial biotechnology. Trends
Biotechnol. https://doi-
org.ezproxy.its.uu.se/10.1016/j.tibtech.20
20.01.001

Zhao X, Gentile K, Mohajerani F, Sen A
(2018) Powering motion with enzymes.
Acc Chem Res 51(10):2373-2381
Abdelhamid, H. N., M. Dowaidar, M.
Hallbrink, and U. Langel. 2019. “Cell
Penetrating Peptides-Hierarchical Porous

Zeolitic Imidazolate Frameworks
Nanoparticles: An Efficient Gene Delivery
Platform.” SSRN Electron. J.

https://papers.ssrn.com/sol3/papers.cfm
?abstract_id=3435895.

Abdelhamid, Hani Nasser, Moataz
Dowaidar, Mattias Hallbrink, and Ulo
Langel. 2020. “Gene Delivery Using Cell
Penetrating Peptides-Zeolitic Imidazolate
Frameworks.” Microporous and
Mesoporous Materials: The Official
Journal of the International Zeolite
Association 300  (June): 110173.
https://doi.org/10.1016/j.micromeso.202
0.110173.

Abdelhamid, Hani Nasser, Moataz
Dowaidar, and Ulo Langel. 2020.
“Carbonized  Chitosan Encapsulated
Hierarchical Porous Zeolitic Imidazolate
Frameworks Nanoparticles for Gene
Delivery.” Microporous and Mesoporous
Materials: The Official Journal of the
International Zeolite Association 302
(August): 110200.
https://doi.org/10.1016/j.micromeso.202
0.110200.

Ahmad, Almeman, Khalaf Hassan, Rasool
Semaab, Moataz Dowaidar, and Al Orainy
Mohammad. 2013. “The Impact of
CYP2C19 Polymorphism on Platelet
Reactivity for  Guiding  Clopidogrel
Treatment and Cost Analysis.” Journal of
the Saudi Heart Association 25 (2): 107.
https://doi.org/10.1016/j.jsha.2013.03.00
5.

eISSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Algahsham, Abdullah, Ahmad A. A. Settin,
Ahmad Ali, and Hisham Ismail. n.d.
“Association of MTHFR C677T and A1298C
Polymorphisms with Hypertension among
Saudi Subjects from Qassim Region.”
International Journal of Health Sciences 6
(2). Accessed June 18, 2021.
http://ijhs.org.sa/index.php/journal/articl
e/view/312.

Algasham, Abdullah, Hisham Ismail,
Moataz Dowaidar, and Ahmad A. Settin.
2011. “Methylenetetrahydrofolate
Reductase (MTHFR) and Angiotensin
Converting Enzyme (ACE) Gene
Polymorphisms among Saudi Population
from Qassim Region.” International
Journal of Health Sciences 5 (2 Suppl 1):
3-4.
https://www.ncbi.nlm.nih.gov/pubmed/2
3284552.

Alghasham, Abdullah, Ahmad Ali, Hisham
Ismail, Moataz Dowaidar, and Ahmad A.
Settin. 2012. “CYP2J2 -50 G/T and ADRB2
G46A Gene Polymorphisms in Saudi
Subjects with Hypertension.” Genetic
Testing and Molecular Biomarkers 16 (9):
1027-31.
https://doi.org/10.1089/gtmb.2012.0006.
Alghasham, Abdullah, Ahmad A. Settin,
Ahmad Ali, Moataz Dowaidar, and Hisham
Ismail. 2012a. “Association of MTHFR
C677T and A1298C Gene Polymorphisms
with Hypertension.” International Journal
of Health Sciences 6 (1): 3-11.
https://doi.org/10.12816/0005968.
Moataz Dowaidar. 2012b. “Association of
MTHFR C677T and A1298C Gene
Polymorphisms  with  Hypertension.”
International Journal of Health Sciences 6
(1): 3-11.
https://doi.org/10.12816/0005968.

Ali, Ahmad, Abdullah Alghasham, Hisham
Ismail, Moataz Dowaidar, and Ahmad
Settin. 2013. “ACE I/D and eNOS E298D
Gene Polymorphisms in Saudi Subjects
with Hypertension.” Journal of the Renin-
Angiotensin-Aldosterone System: JRAAS
14 (4): 348-53.
https://doi.org/10.1177/14703203124599
76.

@ www.neuroquantology.com

4303


http://www.neuroquantology.com/
https://doi-org.ezproxy.its.uu.se/10.1016/j.tibtech.2020.01.001
https://doi-org.ezproxy.its.uu.se/10.1016/j.tibtech.2020.01.001
https://doi-org.ezproxy.its.uu.se/10.1016/j.tibtech.2020.01.001

Ali, Ahmed A. A, Nahla M. Wassim,
Moataz M. Dowaidar, and Ahmed E.
Yaseen. 2013a. “Genetic Polymorphism of
CYP2D6 Gene among Egyptian
Hypertensive Cases.” The Journal of Basic
& Applied Zoology 66 (4): 228-33.
https://doi.org/10.1016/j.jobaz.2012.12.0
02.

Ali, Ahmed A. A., Nahla M. Wassim,
Moataz Dowaidar, and Ahmed E. Yaseen.
2013b. “Association of eNOS (E298D) and
CYP2J2 (-50G/T) Gene Polymorphisms
with  Hypertension among Egyptian
Cases.” The Journal of Basic & Applied
Zoology 66 (4): 234-41.
https://doi.org/10.1016/j.jobaz.2012.12.0
01.

Moataz Dowaidar. 2013c. “Association of
eNOS (E298D) and CYP2J2 (-50G/T) Gene
Polymorphisms with Hypertension among
Egyptian Cases.” The Journal of Basic &
Applied Zoology 66 (4): 234-41.
https://doi.org/10.1016/j.jobaz.2012.12.0
01.

Aljarallah, Badr, Ahmed Ali, Moataz
Dowaidar, and Ahmad Settin. 2011.
“Prevalence of a-1-Antitrypsin  Gene
Mutations in Saudi Arabia.” Saudi Journal
of Gastroenterology: Official Journal of
the Saudi Gastroenterology Association

17 (4): 256-60.
https://doi.org/10.4103/1319-
3767.82580.

Dowaidar, M., M. Gestin, C. P. Cerrato,
and H. Margus. 2017. “Role of Autophagy
in PepFectl4 Transfection.”
https://www.diva-
portal.org/smash/record.jsf?pid=diva2:10
77716.

Dowaidar, M., J. Regberg, D. A. Dobchev,
and T. Lehto. 2017. “Refinement of a
Quantitative Structure—activity
Relationship Model for Prediction of Cell-
Penetrating Peptide Based Transfection
Systems.” International Journal of.
https://link.springer.com/content/pdf/10.
1007/s10989-016-9542-8.pdf.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Dowaidar, Moataz. 2017. “In-Silico Design
of Peptide-Based Transfection Systems,
in-Vitro Validation, and up-Take Pathways
Investigation.” Department of
Neurochemistry, Stockholm University.
Moataz Dowaidar. 2018. “Chimeric Gene
Delivery Vectors : Design, Synthesis, and
Mechanisms from Transcriptomics
Analysis.” Department of Biochemistry
and Biophysics, Stockholm University.
https://www.diva-
portal.org/smash/record.jsf?pid=diva2:12
42000.

Moataz Dowaidar. 2021a.
“Cardiometabolic Conditions Could Be
Related to Vitamin D Deficiency. The
Genetic Determinants That Affect Vitamin
D Pathways May Be Solved with
Nanomedicines.”
https://doi.org/10.31219/0sf.io/ngewr.
Moataz Dowaidar. 2021b. “Different
Insulin  Resistance and Inflammation
Pathways Are Influenced by Genetic
Factors in Metabolic Syndrome. Gene
Therapy Enables Early Recognition and
Treatment of the Genetic Factors.”
https://doi.org/10.31219/0sf.io/gqwj2.
Moataz Dowaidar. 2021c. “Gene Therapy
Has Been Shown to Be Valuable for
Understanding Complex Disease
Pathophysiologies. The Medical
Profession as a Whole Will Have to Invest
in Specialized Investigations.”
https://doi.org/10.31219/0sf.io/8fg9y.
Moataz Dowaidar. 2021d. “Genetic and
Epigenetic Discoveries Hold Promising
Avenues in Cardiovascular Prevention and
Management (CVDs). Key Nucleic Acids
Are Being Researched and Developed for
Medicinal Use.”
https://doi.org/10.31219/0sf.io/hk7pe.
Moataz Dowaidar. 202le. “Genome
Editing Can Now Be Carried out in an
Isogenic Setting. It Can Be Effectively
Transmitted to Somatic Tissues in Mice,
but Not to Humans. Despite These
Doubts, CRIS Has Great Potential as a
Medical Promise.”
https://doi.org/10.31219/0sf.io/4rn3v.

@ www.neuroquantology.com

4304


http://www.neuroquantology.com/

Moataz Dowaidar. 2021f. “Genome-Wide
Association Experiments Have Uncovered
a Slew of Cardiometabolic Trait-
Associated Variants. This Information Can
Be Useful in the Implementation of New
Diagnostic and Treatment Strategies.”
https://doi.org/10.31219/0sf.io/4vws8.
Moataz Dowaidar. 2021g. “Genome-Wide
Association  Studies (GWAS) Have
Revolutionized Our View of Human Health
and Disease Genetics and Offered Novel
Gene Therapy Targets.”
https://doi.org/10.31219/0sf.io/rvm3z.
Moataz Dowaidar. 2021h. “Metabolic
Syndrome_ the Presence of Inflammatory
Mechanisms in Abdominal Obesity Is
Undeniable, Gene Therapy Using
Nanoparticles and Adenoviruses
Technologies Is Promising.”
https://doi.org/10.31219/0sf.io/2j5xt.
Moataz Dowaidar. 2021i. “miRNAs May
Be Used as Preventive Agents for
Metabolic Diseases in the near Future.
Understanding the Interplay between pro-
Adipogenic_ and Anti-Ad  Pipogenic
miRNA’ Could Lead to New Biomarkers.”
https://doi.org/10.31219/0sf.io/3dr8c.
Moataz Dowaidar. 2021j. “Nanomedicine
Has Elegantly Attempted to Cure Multiple
Gene Polymorphisms and Mutations in
Cardiovascular Diseases Using Gene
Therapy Techniques.”
https://doi.org/10.31219/0sf.io/d3x8g.
Moataz Dowaidar. 2021k. “Thrombosis
Pathways and Therapeutic Strategies.”
https://doi.org/10.31219/0sf.io/57vyz.
Moataz Dowaidar. 2021l. “What Genomic
Research Has Told Us about the Obesity
and Its Possible Gene Therapy Targets.”
https://doi.org/10.31219/0sf.io/ym49s.
Moataz Dowaidar. 2021m. “Exosomes Can
Make the Use of Circulating miRNA as a
Biomarker More Feasible. The Aim of
Gene Therapy Should Be to Learn
Everything There Is to Know about miRNA
Activity.”
https://doi.org/10.31219/0sf.io/edkua.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021n. “Anti-Sense
Pathways Have Been Generated Using
siRNA. The Liver and Other Often Used
Organs Will Now Be Targeted.”
https://doi.org/10.31219/0sf.io/m6xvp.
Moataz Dowaidar. 2021o. “CrisPR/CRIS
Systems Are Highly Effective and Useful
for Genomic Manipulation. Despite This,
Cardiac Treatment Remains Difficult due
to Existing Genome Editing and Delivery
Processes.”
https://doi.org/10.31219/0sf.io/3nwzd.
Moataz Dowaidar. 2021p. “Discoveries in
Gene-Environment  Interactions  That
Influence CVD, Lipid Traits, Obesity,
Diabetes, and Hypertension Appear to Be
Able to Influence Gene Therapy.”
https://doi.org/10.31219/0sf.io/cr5af.
Moataz Dowaidar. 2021g. “Genome
Editing’s Potential Target Diseases in the
Cardiovascular Field.”
https://doi.org/10.31219/0sf.io/gc23p.
Moataz Dowaidar. 2021r. “Key Genetic
Factors in the Metabolic Syndrome
Predisposition ~ Which May Be a
Therapeutic Options by Gene Therapy.”
https://doi.org/10.31219/0sf.io/f38sk.
Moataz Dowaidar. 2021s. “miRNA Can Be
a Part of Both the Onset and Cure of
Coronary Heart Disease.”
https://doi.org/10.31219/0sf.io/teqh8.
Moataz Dowaidar. 2021t. “Preclinical
Studies and Clinical Trials Have Sparked
Interest in Certain Biological Medications
for  Atherosclerotic Coronary Heart
Disease.”
https://doi.org/10.31219/0sf.io/ts8mh.
Moataz Dowaidar. 2021u. “Researchers
Would Be Able to Develop a Detailed
Picture of Chromatin in Disease, Which
Would Be Useful for Gene Therapy.”
https://doi.org/10.31219/0sf.io/m9z48.
Moataz Dowaidar. 2021v. “The
Cardiometabolic-Based Chronic Disease
Model Lays the Foundations for Accurate,
Evidence-Based Preventive Targeting and
Gene Therapy.”
https://doi.org/10.31219/0sf.io/up9z4.

@ www.neuroquantology.com

4305


http://www.neuroquantology.com/

Moataz Dowaidar. 2021w. “2D MOFs
Have Unique Features for Biological
Applications. They Can Be Utilized for
Gene Therapy, Bioimaging, Biosensing,
Photodynamic Therapy, and Tissue
Engineering.”
https://doi.org/10.31219/0sf.io/4q9ct.
Moataz Dowaidar. 2021x. “3D Bioprinting
for Enhanced Vascularization, and Gene
Editing to Provide a More Favorable
Immunological Response Are Just Some of
the Potential Uses of Carbon Materials.”
https://doi.org/10.31219/0sf.io/v2xy8.
Moataz Dowaidar. 2021y. “Anderson-—
Fabry Disease Can Be a Target for Gene
Therapy.”
https://doi.org/10.31219/0sf.io/tcgka.
Moataz Dowaidar. 2021z. “Antisense
Oligonucleotides (ASOs) and CRISPR
Systems Are Promising Gene Therapy
Treatments for Alzheimer’s Disease.”
https://doi.org/10.31219/0sf.io/ws796.
Moataz Dowaidar. 2021aa. “Any
Alteration in PPAR Genomic Sequence,
Splicing Pattern, or PTM Is Likely to Cause
Major Alterations in Its Function. In
Personalized Medicine, Such Data
Becomes More Significant in Gene
Therapy Design.”
https://doi.org/10.31219/0sf.io/y8n79.
Moataz Dowaidar. 2021ab. “Applying
Genome-Wide Association Technology to
Brain Diseases Enables the Discovery of
IncRNas Targets for Gene Therapy.”
https://doi.org/10.31219/0sf.io/hm4eu.
Moataz Dowaidar. 2021ac. “Autophagy
and Proteostasis Adjustment Role in
Normal Brain Function and
Neurodegenerative Disorders.”
https://doi.org/10.31219/0sf.io/m4yra.
Moataz Dowaidar. 2021ad. “Basal
Ganglia-Cerebellar and Brainstem-
Cerebellar  Circuits May Interact
Improperly  with  Dystonia.  Linking
Network Disruptions to Cell Failure Will
Enable Understanding Pathophysiology
and Designing Gene Therapy Methods.”
https://doi.org/10.31219/0sf.io/8w35s.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 202lae. “Blood
Products Are Used to Treat a Multitude of
Diseases, so the Blood Transfusion System
Needs to Be Enhanced. CRISPR/Cas9 Has
Made It Viable to Make HLA Class I-
Deleted Blood Products to Avoid
Rejection.”
https://doi.org/10.31219/0sf.io/egr3n.
Moataz Dowaidar. 2021af. “Calixarenes
(CAs) Are Promising in Biomedicine,
Biosensing, Bioimaging and Gene Delivery
Systems.”
https://doi.org/10.31219/0sf.io/n9vjy.
Moataz Dowaidar. 2021ag. “CAR T Cell
Research Has Quickly Advanced from the
Bench to the Clinic and Back. The Results
of the Trials Have Revealed New
Mechanisms.”
https://doi.org/10.31219/0sf.io/f9wm?7.
Moataz Dowaidar. 2021ah. “CAR T-Cell
Treatment Remains Clinically Challenging.
Therapeutic Strategies May Be Designed
to Cut off Immunotherapy Utilizing Safety
Switches.”
https://doi.org/10.31219/0sf.io/s7x4y.
Moataz Dowaidar. 2021ai. “Central
Nervous System Gene Therapy Has
Entered a New Development Paradigm.
New Techniques Are Being Employed for a
Wide Range of lllness Indications and
Pathways.”
https://doi.org/10.31219/0sf.io/j49wz.
Moataz Dowaidar. 2021aj. “Chronic
Obstructive Pulmonary Condition (COPD)
Is a Prevalent, Preventable, and Curable
lllness  with  Persistent  Respiratory
Symptoms and Airflow Limitation.”
https://doi.org/10.31219/0osf.io/vkdut.
Moataz Dowaidar. 2021ak. “CircRNAs
Have the Potential to Aid in the Diagnosis
and Treatment of Lipid Diseases.”
https://doi.org/10.31219/0sf.io/y3hp4.
Moataz Dowaidar. 2021al. “Clinical
Symptoms, Underlying Pathogenesis, and
the Prospect of Tailored Therapies Have
All Benefited from Genetic Discoveries in
Parkinson’s Disease.”
https://doi.org/10.31219/0sf.io/pdzqb.

@ www.neuroquantology.com

4306


http://www.neuroquantology.com/

Moataz Dowaidar. 2021am. “Code
Distribution of siRNA for Cancer Genes
such as p53 and Bcl2 Family Genes Has
Demonstrated Efficacy in Killing Cancer
Cells. Nanoparticles Can Produce a
Surface Where Numerous Drugs May Be
Coupled, Allowing Combinatory
Treatment.”
https://doi.org/10.31219/0sf.io/hvcse.
Moataz Dowaidar. 2021an. “Cognitive
Deficiencies Pathophysiology Are Mainly
an  Unknown Area. Curing the
Neurological Conditions Could Be an
Objective for Gene Therapy.”
https://doi.org/10.31219/0sf.io/23xf8.
Moataz Dowaidar. 2021a0. “CRISPR-Based
Gene Editing Is Presently Being Tried in
Many Clinical Trials.”
https://doi.org/10.31219/0sf.io/gbngx.
Moataz Dowaidar. 2021ap. “CRISPR—Cas9
Gene Editing as a Tool for Developing
Immunotherapy for Cancer.”
https://doi.org/10.31219/0sf.io/dvr4t.
Moataz Dowaidar. 2021aq. “CRISPR/Cas
System Research Has Advanced
Significantly in Biological sciences.There
Are Still Many Challenges to Effective
Delivery before Efficient Gene Editing May
Be Achieved.”
https://doi.org/10.31219/0sf.io/mc26v.
Moataz Dowaidar. 2021ar. “CRISPR/Cas9
Genome Editing Technology Applications
in Biological and Biomedical Fields.”
https://doi.org/10.31219/0sf.io/ctqbe.
Moataz Dowaidar. 2021as. “Critical Limb
Ischemia  Potential Gene  Therapy
Strategies.”
https://doi.org/10.31219/0sf.io/aqcpt.
Moataz Dowaidar. 2021at. “Deep
Learning  Algorithms for  scRNAseq
Analysis Have Yielded Positive Results, but
There Are Still More Promising Ways That
Need to Be Developed for Regenerative
Medicine.”
https://doi.org/10.31219/0sf.io/dh2pt.
Moataz Dowaidar. 2021au. “Depression
May Be Epigenetically Controlled by
miRNAs Making It a Diagnostic or Gene
Therapy Target.”
https://doi.org/10.31219/0sf.io/fw65m.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021av.
“Dermatophytes: Role of Host Genetics in
the Development of llIness.”
https://doi.org/10.31219/0sf.io/mf3bu.
Moataz Dowaidar. 2021aw.
“Developments in Biomedical Technology
Will Increase the Importance of mRNA in
Treating Brain Tumors, as Well as Other
Malignancies.”
https://doi.org/10.31219/0sf.io/tvj5x.
Moataz Dowaidar. 2021ax. “Downstream
Processing of Virus, Virus-like Particles
and Nanoparticulate Inclusion Bodies to
Be Used as Gene Delivery Vehicles for
Human Gene Therapy Applications.”
https://doi.org/10.31219/0sf.io/exa3q.
Moataz Dowaidar. 202l1ay. “Dravet
Syndrome Is a Severe Developmental and
Epileptic Encephalopathy. Fenfluramine
and Gene Therapy Are Promising.”
https://doi.org/10.31219/0sf.io/zvq8y.
Moataz Dowaidar. 2021az. “Exosomes’
Function in Cardiovascular Protection and
Neovascularization Implies That They
Might Be Used to Treat Ischemia and
Atherosclerotic Cardiovascular Diseases.”
https://doi.org/10.31219/0sf.io/2h8c7.
Moataz Dowaidar. 2021ba. “Ferropsis Cell
Death Can Cause Complications That May
Be Difficult to Detect and Quantify:
Autophagy Role and Possible
Therapeutics.”
https://doi.org/10.31219/0sf.io/zd2jg.
Moataz Dowaidar. 2021bb. “Following the
Discovery of Anti-MDA5 Ab, the Clinical
Understanding of Dermatomyositis Has
Been Improved.”
https://doi.org/10.31219/0sf.io/j2t5f.
Moataz Dowaidar. 2021bc. “For the
Treatment of Cystic Fibrosis, RNA
Medicines, Gene Transfer Therapies, and
Gene Editing Treatments Have Potential.”
https://doi.org/10.31219/0sf.io/6afzm.
Moataz Dowaidar. 2021bd.
“Frontotemporal Dementia Is a Complex
Disorder with a Wide Spectrum of Clinical
Symptoms. Personalized Medicine and
Gene Therapy Are Promising Strategies
for Treatment.”
https://doi.org/10.31219/0sf.io/gh4x7.

@ www.neuroquantology.com

4307


http://www.neuroquantology.com/

Moataz Dowaidar. 2021be. “G6PD
Deficiency Is a Common Genetic Trait That
Can Protect Heterozygotes from Dying
from Malaria.”
https://doi.org/10.31219/0sf.io/g2kza.
Moataz Dowaidar. 2021bf. “Gastric
Cancer Is the World’s Second-Largest
Death Cause. Peptides Can Be Used to
Deliver Radiation or Other Fatal Chemicals
to Tumors.”
https://doi.org/10.31219/0sf.io/eu5m;j.
Moataz Dowaidar. 2021bg. “Gene Doping
May  Be Possible  for  Lifestyle
Enhancement.”
https://doi.org/10.31219/0sf.io/8xkm5.
Moataz Dowaidar. 2021bh. “Gene
Expression Assays Gather Evidence That
They Can Provide Useful Therapeutic
Information in Young Women.”
https://doi.org/10.31219/0sf.io/d372s.
Moataz Dowaidar. 2021bi. “Gene Therapy
and Genome-Editing Treatments That Can
Protect Patients from Coronary Artery
Disease  Are under Investigation.”
https://doi.org/10.31219/0sf.io/xqgf8.
Moataz Dowaidar. 2021bj. “Gene Therapy
Approaches for Hemophilia A and B.”
https://doi.org/10.31219/0sf.io/ufc4g.
Moataz Dowaidar. 2021bk. “Gene
Therapy for the Central Nervous System
Has Been Initiated. This Expansion Will
Require Some Degree of Simplicity in
Delivery Processes.”
https://doi.org/10.31219/0sf.io/hdy5q.
Moataz Dowaidar. 2021bl. “Gene Therapy
for the Treatment of Spinal Muscular
Atrophy.”
https://doi.org/10.31219/0sf.io/kpz5f.
Moataz Dowaidar. 2021bm. “Gene
Therapy May Benefit Inherited Ichthyoses
with Concurrent Fungal Infections and
Severe Ich Thyroidoses.”
https://doi.org/10.31219/0sf.io/zxmun.
Moataz Dowaidar. 2021bn. “Gene
Therapy May Target APOE for Alzheimer’s
Disease.”
https://doi.org/10.31219/0sf.io/3y52k.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021bo. “Gene
Therapy Promises Accurate, Targeted
Administration and Overcoming Drug
Resistance in Diverse Cancer Cells.”
https://doi.org/10.31219/0sf.io/j34n6.

Moataz Dowaidar. 2021bp. “Gene
Therapy Targeting FVII, FIX for
Haemophilia Treatment.”
https://doi.org/10.31219/0sf.io/qcbwp.

Moataz Dowaidar. 2021bg. “Gene
Therapy Targeting PRMT5 May Be Useful
in Immunotherapy.”
https://doi.org/10.31219/0sf.io/gkws8;].

Moataz Dowaidar. 2021br. “Gene Therapy
Using Extracellular Vesicles Loaded with
miRNA Derived from Bone Marrow
Mesenchymal Stem Cells Is a Cell-Free
Medication Delivery Method Used in a
Variety of Diseases.”
https://doi.org/10.31219/0sf.io/3znvw.

Moataz Dowaidar. 2021bs. “Genetic
Engineered MSCs  Are Attractive
Possibilities for Regenerative Stem-Cell
Therapy to Treat Several Liver Diseases.”
https://doi.org/10.31219/0sf.io/4cfrd.

Moataz Dowaidar. 2021bt. “Genetic
Variants Shared between Alzheimer’s
Disease and Parkinson's Disease Have
Been Discovered in Blood and Brain
Samples. Somatic Mosaicism  Might
Function as an Accelerator.”
https://doi.org/10.31219/0sf.io/tr58n.

Moataz Dowaidar. 2021bu. “Genome-
Wide Association Studies Promise to
Discover Novel Indicators of
Hypertension. Endothelin-Related SNPs
Are  Currently in  Clinical  Trials.”
https://doi.org/10.31219/0sf.io/2n4wa.

Moataz Dowaidar. 2021bv. “Gingival and
Intraventricular Haemorrhages Are Severe
Newborn Diseases Causing Damage to
White Matter and Neurological
Dysfunction in Surviving Newborns Who
Can Benefit from Gene Therapy.”
https://doi.org/10.31219/0sf.io/qb84p.

@ www.neuroquantology.com

4308


http://www.neuroquantology.com/

Moataz Dowaidar. 2021bw. “Glioblastoma
Therapeutic Approaches Were Established
Utilizing Contemporary Discoveries in
Delivering Medicines to the Brain as
Smart  Nanoparticles  for  Focused
Therapy.”
https://doi.org/10.31219/0sf.io/db4f6.
Moataz Dowaidar. 2021bx. “Haemophilia
Gene Therapy Is in Clinical Studies,
Making Continuous Safety and Efficacy

Testing a Key Emphasis.”
https://doi.org/10.31219/0sf.io/sa8ny.
Moataz Dowaidar. 2021by.

“Hematopoietic Stem Cell Transplantation
and Gene Therapy Are the Sole
Treatments for Sickle Cell Disease and
Other Hemoglobinopathies.”
https://doi.org/10.31219/0sf.io/v8xqc.

Moataz Dowaidar. 2021bz. “Huntington’s

Disease Gene Therapy and
Nanomedicines May Be Available
Shortly.”

https://doi.org/10.31219/0sf.io/rxvgd.
Moataz Dowaidar. 2021ca. “Hybrid Gene
Therapy Designed to Fully Understand the
Underlying Molecular Cancer Process May
Be a Feasible Option.”
https://doi.org/10.31219/0sf.io/ajyfd.
Moataz Dowaidar. 2021cb. “Hydrogels
Are Promising Considering  Their
Incredible Capacity to Modify,
Encapsulate and Co-Deliver Medicinal
Compounds, Cells, Biomolecules, and
Nanomaterials.”
https://doi.org/10.31219/0sf.io/px3qy.
Moataz Dowaidar. 2021cc. “Immune
Evasion Is Linked to Histone Variation
Malfunction. Gene Therapy Could Provide
Tools for Targeting Histone Variant
Deposition as a Critical Part of Its
Pharmacology.”
https://doi.org/10.31219/0sf.io/kjm76.
Moataz Dowaidar. 2021cd.
“Implementing the Human Artificial
Chromosome Gene Therapy Platform
Remains Challenging, but Continuous
Animal Model Research Will Advance the
Platform Closer to Clinical Trials.”
https://doi.org/10.31219/0sf.io/a53f7.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021ce. “Inflammatory
Breast Cancer Remains the Most
Aggressive Form of Breast Cancer. A
Multimodality Therapeutic Plan Has
Shown Improved Survival Results.”
https://doi.org/10.31219/0sf.io/cr935.
Moataz Dowaidar. 2021cf. “Inherited
Immunohematological and Metabolic
Diseases Have the Potential to Improve
Significantly, or Be Cured, Using
Haematopoietic Stem Cell Transplantation
Gene Therapy.”
https://doi.org/10.31219/0sf.io/ukbnm.
Moataz Dowaidar. 2021cg. “Insulin and
IGF-1 Receptors Mutations Can Lead to
Targets for Gene Therapy in Diabetes,
Obesity, and Metabolic Syndrome.”
https://doi.org/10.31219/0sf.io/s86x5.
Moataz Dowaidar. 2021ch. “Integrating
High-Throughput Genetics and
Neuroimaging Technologies Promises
Greater Information on Neurobiological
Anomalies in Neurodegenerative
Diseases.”
https://doi.org/10.31219/0sf.io/hpgyz.
Moataz Dowaidar. 2021ci. “Intravitreal
and Subretinal Injections Currently Deliver
Most Gene Therapy, Including siRNA for
Eye lllnesses. Non-Viral Vectors May
Provide Targeting.”
https://doi.org/10.31219/0sf.io/rjkhy.
Moataz Dowaidar. 2021cj. “LncRNA
Regulating  Reprogramming  Glucose
Metabolism Has Become One of the Most
Tempting Antineoplastic Targets for Gene
Therapy.”
https://doi.org/10.31219/0sf.io/hgmab.
Moataz Dowaidar. 2021ck. “IncRNAs Are
Upregulated and Downregulated in OS
Cells. Angiogenesis, Metastasis, Cell
Signaling, Autophagy, and Death Are
among Biological Processes That RNAs
Play a Role in.”
https://doi.org/10.31219/0sf.io/48n7q.
Moataz Dowaidar. 2021cl. “Magnetic
Nanoparticles Are Widely Used in Drug
Delivery, Imaging, Diagnosis, and
Targeting. It Has Promises for the
Treatment of Inflammatory Disorders
such as Rheumatoid Arthritis.”
https://doi.org/10.31219/0sf.io/p2gme.

@ www.neuroquantology.com

4309


http://www.neuroquantology.com/

Moataz Dowaidar. 2021cm. “Many
miRNAs Participate in Inflammatory
Regulation and Bone Metabolism.
Overexpression of miR21 and miR155
Releases Proinflammatory Cytokines.”
https://doi.org/10.31219/0sf.io/2wuvp.
Moataz Dowaidar. 2021cn. “MiR490’s
Diagnostic Capacity Was Demonstrated in
Various Cancer Kinds and Diseases,
Adding to Its  Clinical Value.”
https://doi.org/10.31219/0sf.io/wysre.
Moataz Dowaidar. 2021co. “miRNAs Have
an Impact on Xeno-Infectious Diseases by
Influencing  Host  And/or Infection
Factors.”
https://doi.org/10.31219/0sf.io/7qewx.
Moataz Dowaidar. 2021cp. “Mutations in
MED12 Lead to Mental Retardation,
Including  Opitz—Kaveggia  Syndrome,
Ohdo Syndrome, Lujan—Fryns Syndrome,
and Psychosis. It's a Target for Gene
Therapy.”
https://doi.org/10.31219/0sf.io/cyns8.
Moataz Dowaidar. 2021cq. “Nanocarriers
Can Be Used to Control the Activity of
Genome Editing in a Spatiotemporal Way
by Using Stimulusresponsive
Nanocarriers.”
https://doi.org/10.31219/0sf.io/nua89.
Moataz Dowaidar. 2021cr.
“Nanomaterials Were Formed into
Various Shapes, with Functionalization
Aimed at Various Internalization
Processes. Their Nanoscale Size Allows
Drugs to Reach Cells or Extracellular
Environments.”
https://doi.org/10.31219/0sf.io/p2ajv.
Moataz Dowaidar. 2021cs.
“Nanomedicine Is Offering Promising
Strategies for Tumor Blockade
Treatment.”
https://doi.org/10.31219/0sf.io/yzxuq.
Moataz Dowaidar. 2021ct. “Network
Medicine Might Lead to New Treatments
for Dyslipidemia. It Will Be a Challenging
Method to Implement in a Clinical
Context.”
https://doi.org/10.31219/0sf.io/nksbw.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021cu.
“Neuroinflammation Caused by Activated
Microglia and Astrocytes Can Contribute
to the Progression of Pathogenic Damage
to Substantia Nigra Neurons, Playing a
Role in Parkinson’s Disease Progression.”
https://doi.org/10.31219/0sf.io/ac896.
Moataz Dowaidar. 2021cv. “Neurologists
Rarely Perform Genetic Testing for
Parkinson’s Disease. Evidence Suggests
That Many Patients with Major Genetic
Variants Go Undiagnosed.”
https://doi.org/10.31219/0sf.io/ykpb2.
Moataz Dowaidar. 2021cw. “Neuronal
Intranuclear Hyaline Inclusion Disease Is a
Neurodegenerative Condition Which Can
Be a Target for Gene Therapy.”
https://doi.org/10.31219/0sf.io/upgad.
Moataz  Dowaidar.  2021cx.  “New
Therapies Aim at Restoring the Molecular,
Morphological, and Functional Integrity of
Parkinson’s  Specific Brain  Circuits.”
https://doi.org/10.31219/0sf.io/dvyxc.
Moataz Dowaidar. 2021cy. “Not All
IncMIRHGs Are ‘Junk Transcripts,”. LncM
IRHG Loci May Make Both Functional
miRNAs and IncRNAs, Which Can Work
Together or Separately.”
https://doi.org/10.31219/0sf.io/a567w.
Moataz Dowaidar. 2021cz. “Nrf2 Signaling
Pathways Are Part of a Wider Network of
Signaling Pathways Regulating
Thymoquinone  Therapeutic  Actions
Which Need Innovative Formulations and
Delivery Methods.”
https://doi.org/10.31219/0sf.io/u2fa7.
Moataz Dowaidar. 2021da. “Omics Should
Be Integrated with Genomics to Uncover
Molecular Networks and Tissue and
Single-Cell Epigenetic Changes. With
These Findings, Targeted
Pseudoexfoliation Syndrome and
Glaucoma Gene Therapy Procedures May
Be Viable.”
https://doi.org/10.31219/0sf.io/48fj5.
Moataz Dowaidar. 2021db. “Ophthalmic
Gene and Cell Therapies.”
https://doi.org/10.31219/0sf.io/n84m9.

@ www.neuroquantology.com

4310


http://www.neuroquantology.com/

Moataz Dowaidar. 2021dc. “P21 Is a
Flexible, Multi-Functional Protein. It
Governs Various Tumor Cell Activities,
Including Autophagy. p21 Is a Possible
Radiotherapy Target.”
https://doi.org/10.31219/0sf.io/ydkca.
Moataz Dowaidar. 2021dd. “Parkinson’s
Disease  Simulating Complexity via
Improving the Identification of Significant
Genetic Alterations and Environmental
Contaminants Should Be a Priority.”
https://doi.org/10.31219/0sf.io/pmcu9.
Moataz Dowaidar. 2021de. “Patient-
Specific Microphysiology Systems Are
Likely to Become a Crucial Aspect of
Translational Research and Precision
Medicine.”
https://doi.org/10.31219/0sf.io/bc8fr.
Moataz Dowaidar. 2021df. “Patients with
PMD Who Are Thoroughly Screened by
Genomic Medicine Have a Considerable
Chance of Benefiting Greatly from Whole-

Genome Sequencing.”
https://doi.org/10.31219/0sf.io/dajft.
Moataz Dowaidar. 2021dg.

“Polydopamine Nanoparticles’ Activity
and Long-Term Stability Should Be Fully
Studied for Gene Therapy Applications.”
https://doi.org/10.31219/0sf.io/x4nej.
Moataz Dowaidar. 2021dh. “Potential
Therapeutics for Primary Mitochondrial
Disorders.”
https://doi.org/10.31219/0sf.io/6pz5k.
Moataz Dowaidar. 2021di. “Potentials of
Medicinal Nanostructured Diamond
Particles and Coatings.”
https://doi.org/10.31219/0sf.io/h68xz.
Moataz Dowaidar. 2021dj. “Preclinical
Investigations Revealed Possibilities for
Salmonella Tumor Treatment. Bacteria
Can Also Be Coupled to Nanomaterials
Enabling Drug-Loading, Photocatalytic
And/or Magnetic Properties, Using the
Bacteria’s Net  Negative  Charge.”
https://doi.org/10.31219/0sf.io/embgk.
Moataz Dowaidar. 2021dk. “Research into
P2X Purinergic Receptor Function in
Tumor Growth Has Made Substantial
Progress with Potential Gene Therapy
Targeting.”
https://doi.org/10.31219/0sf.io/r34fs.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz  Dowaidar. 2021dl. “RNA
Therapies Hold Great Promise for Treating
Cancer. High-Throughput  Screening
Techniques Have Facilitated the
Development of RNA Treatments.”
https://doi.org/10.31219/0sf.io/9vxrb.
Moataz Dowaidar. 2021dm. “RNAi
Treatment Has Been Shown to
Successfully  Modify ~ Human-Related
Target Gene Expression, Including Cancer.
It Has the Capacity to Control Non-
Standard Oncogenes, such as Oncogenic
IncRNAs.”
https://doi.org/10.31219/0sf.io/bwgep.
Moataz Dowaidar. 2021dn. “RNAs Hold a
Lot of Potential When It Comes to
Druggable Molecular Targets.”
https://doi.org/10.31219/0sf.io/2dtxg.
Moataz Dowaidar. 2021do. “Shadow
Enhancers’ Objective Seems to Be to
Establish  Robust  Growth  Patterns
Independent of Genetic or Environmental
Stress.”
https://doi.org/10.31219/0sf.io/qgfnkp.
Moataz Dowaidar. 2021dp. “Sickle Cell
Disease Hematopoietic Stem Cell Gene
Therapy with Globin Gene Addition Is
Promising.”
https://doi.org/10.31219/0sf.io/j5fkb.
Moataz Dowaidar. 2021dq. “Single-Gene
Mutations in mtDNA-Associated Proteins
Are Unlikely to Be the Main Cause of
Sporadic Parkinson’s Disease. Cumulative
Genetic Variation in Numerous Genes
May Be Important in Neurodegeneration
and PD Risk.”
https://doi.org/10.31219/0sf.io/89qte.
Moataz Dowaidar. 2021dr. “Small Nuclear
Ribonucleoproteins (snRNPs) Based Gene
Therapy.”
https://doi.org/10.31219/0sf.io/c43r9.
Moataz Dowaidar. 2021ds. “Studying the
Pathologic Mechanisms of Osteoporosis
and the Bone Microenvironment May
Help Researchers Better Know the
Etiology of Rheumatoid  Arthritis,
Periodontitis, and Multiple Myeloma, as
Well as Other Inflammatory and
Autoimmune Disorders.”
https://doi.org/10.31219/0sf.io/t3z6y.

@ www.neuroquantology.com

4311


http://www.neuroquantology.com/

Moataz Dowaidar. 2021dt. “Suicide Gene
Therapy May Be Effective in the
Treatment of  Malignant  Glioma.”
https://doi.org/10.31219/0sf.io/vdkst.
Moataz Dowaidar. 2021du. “Synuclein Is a
Protein That Is Expressed in Brain Tissue.
The Specific Missense Mutation (SNCA)
Found in a Family with Parkinson’s
Disease Is the Cause. Other Diseases
Include Alzheimer's Disease and REM
Sleep Behavior Disorder.”
https://doi.org/10.31219/0sf.io/bs8rc.
Moataz Dowaidar. 2021dv. “Systems
Biology Is a Method for Analyzing Massive
Amounts of Multidimensional Data
Generated by Omics Technologies. Cross-
Validation of the Various Technological
Platforms Is Critical.”
https://doi.org/10.31219/0sf.io/p8vkd.
Moataz Dowaidar. 2021dw. “Targeting
Mitochondria and Especially Taz Gene
Mutation Induces CL May Give Novel
Therapeutic Alternatives for Treating
Barth Syndrome.”
https://doi.org/10.31219/0sf.io/unfpy.
Moataz Dowaidar. 2021dx. “The Ability to
Combine  Multiple mRNA  Antigens
Targeting Multiple Pathogens
Simultaneously, and the Robust Immune
Responses Are Confirmed in Several
Clinical Studies.”
https://doi.org/10.31219/0sf.io/6qgksx.
Moataz Dowaidar. 2021dy. “The Cubic
Polyhedral Oligomeric Silsesquioxanes
Based Hybrid Materials Have a Wide
Variety of Applications, Including Drug
Administration, Gene Therapy, Biological
Imaging, and Bone Regeneration.”
https://doi.org/10.31219/0sf.io/9peq8.
Moataz Dowaidar.  2021dz. “The
Development of Tissue Replacement
Therapies and Drug Discovery Was a
Critical Milestone in Advancing
Regenerative Medicine.”
https://doi.org/10.31219/0sf.io/w9bsm.
Moataz Dowaidar. 2021ea. “The Epidemic
of COVID-19 Prompted Widespread Use
of MRNA Vaccinations.”
https://doi.org/10.31219/0sf.io/jqws5.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021eb. “The Most
Useful and Commonly Available Acute
Rejection Surveillance Strategies Are
Routine  Monitoring of  Myocardial
Function and Donor-Specific Anti-HLA Abs
Monitoring.”
https://doi.org/10.31219/0sf.io/ebw68.
Moataz Dowaidar. 2021ec. “The Protease
MBTPS2 Is an Important Regulator of
Several Cellular Processes, Especially in
Health and Sickness.”
https://doi.org/10.31219/0sf.io/qyn6h.
Moataz Dowaidar. 2021ed. “The Sigma 1
Receptor (S1R) Is a Potential Therapeutic
Target for the Treatment of Huntington’s
Disease.”
https://doi.org/10.31219/0sf.io/mcefx.
Moataz Dowaidar. 2021ee. “The Use of a
Network Medicine Approach Might Result
in Innovative Strategies for Lowering
Coronary Heart Disease and CV Risks.”
https://doi.org/10.31219/0sf.io/eakg8.
Moataz Dowaidar. 2021ef. “The
Vasoconstrictor Endothelin System
Involvement in Chronic Kidney Diseases
Pathogenesis Is Now the Most Often
Employed Treatment Method.”
https://doi.org/10.31219/0sf.io/cnkqy.
Moataz Dowaidar. 2021eg. “The VPS35-
D620N Mutation Is Associated with
Parkinson’s Disease and Can Be a Target
for Gene Therapy.”
https://doi.org/10.31219/0sf.io/83sxr.
Moataz Dowaidar. 2021eh. “Therapeutics
Including Gene Therapy for Osteoarthritis
as a Concept.”
https://doi.org/10.31219/0sf.io/7zsqy.
Moataz Dowaidar. 2021ei. “Tissue
Hypoxia Has Been Established as a Master
Regulator for Alternative Splicing, with
Substantial Clinical Consequences and
Possibilities for Gene Therapy Targeting.”
https://doi.org/10.31219/0sf.io/5pbw4.
Moataz Dowaidar. 2021ej. “To Rectify
Alzheimer’s Disease Etiology, Excessive
Mitochondrial Division Might Be Stopped
or Mitophagy Might Be Promoted.”
https://doi.org/10.31219/0sf.io/6kdxw.

@ www.neuroquantology.com

4312


http://www.neuroquantology.com/

Moataz Dowaidar. 2021ek.
“Transcriptomics Is a Rapidly Growing
Field That Generates New Data That May
Be Used on Its Own or in Combination
with  Existing  Clinical Data  for
Development of New Therapeutics,
Including Gene Therapy.”
https://doi.org/10.31219/0sf.io/kfr6a.

Moataz Dowaidar. 2021el. “Tumor

Microenvironment Has Clinical
Significance in Terms of Prognosis and
Therapy Prediction.”

https://doi.org/10.31219/0sf.io/4dz8q.
Moataz Dowaidar. 2021em. “Using AAV as
a Gene Delivery Vector in the Neural
System Is Effective in Several Animals,
such as Nonhuman Primates.”
https://doi.org/10.31219/0sf.io/ut4fa.
Moataz Dowaidar. 2021en. “Using Pre-
Existing Datasets to Combine Published
Information with New Metrics Would
Help Researchers Construct a Broader
Picture of Chromatin in Disease.”
https://doi.org/10.31219/0sf.io/gsqv5.
Moataz Dowaidar. 2021eo. “Virus-like
Particles Are Good Nanocarriers for Liquid
Biopsy Probes, Imaging Contrast Agents,
and Anticancer Medications.”
https://doi.org/10.31219/0sf.io/xbtka.
Moataz  Dowaidar. 2021ep. “ZEB1
Controls the Expression of ICAM1,
Promoting Monocyte-Macrophage
Adhesion and Hence the Formation of
Atherosclerotic Lesions.”
https://doi.org/10.31219/0sf.io/kzjqg.
Moataz Dowaidar. 202leq. “Gene
Therapy Development and Legislation.”
https://doi.org/10.31219/osf.io/mwb2n.
Moataz Dowaidar. 202ler. “Next-
Generation Sequencing Is Now Utilized to
Identify Genetic Abnormalities and
Develop Gene Therapy.”
https://doi.org/10.31219/0sf.io/em7xp.
Moataz Dowaidar. 2021es. “Nucleic Acid
Designs,  Artificial  Intelligence  for
Screening Nanomaterials, and Enhanced
Characterization Methods Are Needed to
Make Nanomedicine More Successful.”
https://doi.org/10.31219/0sf.io/2w5aq.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021et. “Potential
Strategies for Cancer Gene Therapy.”
https://doi.org/10.31219/0sf.io/atcqz.
Moataz Dowaidar. 2021eu. “Quantitative
Groups Will Be Critical to the Success of
Future Gene Therapy Programs.”
https://doi.org/10.31219/0sf.io/v97ht.
Moataz Dowaidar. 2021ev. “The
Treatment of Major Human lllnesses with
Recombinant Adeno-Associated Virus
(rAAV) Has Shown Tremendous
Promises.”
https://doi.org/10.31219/0sf.io/uwa4e.
Moataz Dowaidar. 2021ew. “Carbon
Nanotubes Have Enormous Potential in
Gene Therapy.”
https://doi.org/10.31219/0sf.io/9bcxk.
Moataz Dowaidar. 2021ex. “Charge-
Alteration-Based Approaches Can Address
the Evolving Needs of Nucleic Acid-Based
Gene Therapy, Charge Reversal
Techniques  Are  Also  Promising.”
https://doi.org/10.31219/0sf.io/zwq5h.
Moataz Dowaidar. 2021ey. “Chromosome
X, the Most Explored Genome-Editing
Chromosome, Presents Possibilities for
Hemophilia A Treatments.”
https://doi.org/10.31219/0sf.io/6vsdz.
Moataz Dowaidar. 2021ez. “Clinical
Investigations Show That siRNA May Be
Used to Treat a Variety of Disorders,
Including Cancer.”
https://doi.org/10.31219/0sf.io/fcsgq.
Moataz Dowaidar. 2021fa. “Cyclodextrins
as Potential Gene Therapy Vectors.”
https://doi.org/10.31219/0sf.io/zhtsc.
Moataz Dowaidar. 2021fb. “Development
of Specialized Carriers Capable of
Delivering Effective RNAi and siRNA Gene
Therapy.”
https://doi.org/10.31219/0sf.io/3ykwm.
Moataz Dowaidar. 2021fc. “Gene Therapy
Can Target Mutations such as BRAF,
Which Have Been Shown to Make Tumors
More Susceptible to  Autophagy
Suppression.”
https://doi.org/10.31219/0sf.io/3gwra.

@ www.neuroquantology.com

4313


http://www.neuroquantology.com/

Moataz Dowaidar. 2021fd. “Gene Therapy
Vectors Should Enable CRISPR Systems to
Accumulate at Disease Sites and

Successfully Penetrate Nuclei.”
https://doi.org/10.31219/0sf.io/xzmnc.
Moataz Dowaidar. 2021fe.

“Nanoformulations Can Be Utilized to
Deliver Effective siRNA to Tumor Cells to
Decrease Gene Expression.”
https://doi.org/10.31219/0sf.io/zvukc.
Moataz Dowaidar. 2021ff. “Neuronal
Ceroid  Lipofuscinosis  Therapeutics.”
https://doi.org/10.31219/0sf.io/75vcp.
Moataz Dowaidar. 2021fg. “Nonviral Gene
Delivery Vectors for Transfection of the
CAR Gene for CAR-T Cell Therapy.”
https://doi.org/10.31219/0sf.io/ckxh5.
Moataz Dowaidar. 2021fh. “Potential HIV
Gene Therapy Strategies.”
https://doi.org/10.31219/0sf.io/e5hm?2.
Moataz Dowaidar. 2021fi. “Research on
Cell Sources for Brain Cell Replacement
Methods Has Gained Major Importance.
Cell and Gene Therapy Are Potentially
Intriguing New Domains of Regenerative
Medicine.”
https://doi.org/10.31219/0sf.io/g835b.
Moataz Dowaidar. 2021fj. “RNAi-Based
Gene Therapy Provides a Wide Variety of
Applications. Safe, Biodegradable Nano
Delivery Vectors Are Still Needed.”
https://doi.org/10.31219/0sf.io/s2zhn.
Moataz Dowaidar. 2021fk. “Strategies for
Treating Multiple Sclerosis with Gene
Therapy.”
https://doi.org/10.31219/0sf.io/sycné.
Moataz Dowaidar. 2021fl. “The
Combination of Unique Biomolecules and
Nanoparticles Has Shown Successful Gene
Therapy Treatment Approaches for Non-
Small Cell Lung Cancer Treatment.”
https://doi.org/10.31219/0sf.io/yeq5z.
Moataz Dowaidar. 2021fm.
“Understanding Why the Same Gene
Delivery Vector Behaves Differently in
Different Cell Types |Is Essential for
Developing More Adaptable Transfection
Systems.”
https://doi.org/10.31219/0sf.io/6q8af.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021fn. “AAV9 s
Considered the Most Efficient AAV
Serotype Targeting Blood-Brain Barriers.
To Enhance Effective Gene Therapy for
CNS llinesses, Testing Novel Vectors with
More Efficient Crossing Capabilities Is
Vital.”
https://doi.org/10.31219/0sf.io/7bf5s.
Moataz Dowaidar. 2021fo. “Artificial
miRNAs Are Potential Gene Therapy
Tools, Especially for Incurable Monogenic
Disorders.”
https://doi.org/10.31219/0sf.io/d5rnm.
Moataz Dowaidar. 2021fp.
“Breakthroughs in mRNA Modification
and Nanoparticle-Based Delivery Vehicles
Facilitate Gene Therapy Strategies.”
https://doi.org/10.31219/0sf.io/ky7dt.
Moataz Dowaidar. 2021fqg. “CRISPR/Cas9-
Mediated Genome Editing Has
Demonstrated Significant Promise for
Genetic  Correction in  Autologous
Hematopoietic ~Stem/progenitor  Cells
(HSPCs) and Induced Pluripotent Stem
Cells (iPSCs).”
https://doi.org/10.31219/0sf.io/xk54r.
Moataz Dowaidar. 2021fr. “Gene Therapy
Vectors for Targeting the Heart.”
https://doi.org/10.31219/0sf.io/gcbhf.
Moataz Dowaidar. 2021fs. “Liposomes
Can Minimize Cardiotoxicity, Address
Drug Resistance, and Improve Overall
Drug Release Profiles in Breast Cancer.”
https://doi.org/10.31219/0sf.io/tn56d.
Moataz Dowaidar. 2021ft. “Liposomes
with Cerasome-Forming Lipids as Gene

Therapy Vectors.”
https://doi.org/10.31219/0sf.io/zjn6v.
Moataz Dowaidar. 2021fu.

“Nanomaterials Combine Multiple
Therapeutic Approaches for Cancer Cell
Multidrug Resistance, Ferroptotic Cell
Death Is Promising in Various Cancers.”
https://doi.org/10.31219/0sf.io/7bgot.

Moataz Dowaidar. 2021fv.
“Nanomedicines for Enhanced
Permeability and Retention (EPR)-
Stratified Patients Have the Potential to
Improve Treatment Outcomes.”
https://doi.org/10.31219/0sf.io/xrcb2.

@ www.neuroquantology.com

4314


http://www.neuroquantology.com/

Moataz Dowaidar. 2021fw. “RNA-Based
Gene Therapy for Manipulating the
Neuroinflammatory  Cascade  Closely
Linked to Neurodegeneration Can Help
Reduce Disease Development.”
https://doi.org/10.31219/0sf.io/2hswv.
Moataz Dowaidar. 2021fx. “Targeted
Chemical Nucleases Have a Wide Range of
Untapped Applications in Biological Fields,
Including Gene Therapy.”
https://doi.org/10.31219/0sf.io/6bexs.
Moataz Dowaidar. 2021fy. “Bacterial
Nanoparticles Can Deliver Proteins,
Medications, Enzymes, and Genes to
Diagnose and Cure Numerous llinesses.”
https://doi.org/10.31219/0sf.io/7gyna.
Moataz Dowaidar. 2021fz. “Exosomal
miRNA Diagnostic and Gene Therapy
Tools.”
https://doi.org/10.31219/0sf.io/aknrc.
Moataz Dowaidar. 2021ga. “Gene
Modification Research Has Potential, from
Diagnostic to Therapeutic Levels. The
Most Promising Metabolic Pathways
Include the TGF-1 Signaling System,
Inflammation and Protein Transport.”
https://doi.org/10.31219/0sf.io/5ert4.
Moataz Dowaidar. 2021gb. “Gene
Therapy Using MnO2 Nanoparticles.”
https://doi.org/10.31219/0sf.io/xmwjs.
Moataz Dowaidar. 2021gc. “Gene-
Regulatory Elements May Change the
Amount, Timing, or Location of Gene
Expression, Cis-Regulation Therapy
Platforms Might Become a Gene Therapy
to Treat Many Genetic Diseases.”
https://doi.org/10.31219/0sf.io/xc5a2.
Moataz Dowaidar. 2021gd. “Hemophilia
Therapeutics.”
https://doi.org/10.31219/0sf.io/gu74x.
Moataz Dowaidar. 2021ge.
“Mesenchymal Stem Cells Strategies in
Cancer Immunotherapy.”
https://doi.org/10.31219/0sf.io/dkvew.
Moataz Dowaidar. 2021gf.
“Nanomaterials Can Inhibit Planktonic and
Biofilm Bacteria and Can Be Used as
Topical Therapy for Mouth and Wound-
Related Infections.”
https://doi.org/10.31219/0sf.io/aqd2e.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz  Dowaidar. 2021gg. “New
Technologies to Improve CAR T Cell
Generation and Biomanufacturing Will
Lead to Safer, More Therapeutically
Effective Cells.”
https://doi.org/10.31219/0sf.io/un8gp.
Moataz Dowaidar. 2021gh. “Ocular Gene
Therapy Strategies.”
https://doi.org/10.31219/0sf.io/7en3k.
Moataz Dowaidar. 2021gi. “Peripheral
Nerve Injury Therapeutics, Including
Electrical Stimulation, Stem Cell
Treatments, and Synthetic Neural
Scaffolds, Have Shown  Promising
Preclinical and Even Clinical Results with
Potential Regenerative Treatment.”
https://doi.org/10.31219/0sf.io/m8cs9.
Moataz Dowaidar. 2021gj. “Photothermal
and Photodynamic Photoactivation of
Nanomaterials-Based Prodrugs Are Two
Key Methods for NIR Light-Mediated
Photoactivation.”
https://doi.org/10.31219/0sf.io/2bh3r.
Moataz Dowaidar. 2021gk. “Quantum
Dots Have the Potential to Be Used in
Gene Therapy.”
https://doi.org/10.31219/0sf.io/bdegb.
Moataz Dowaidar. 2021gl. “Sickle Cell
Disease Has Emerged as a Public Health
Concern. Some Drugs May Conflict with
Curative Therapies, yet They May Be
Useful as a Bridge to HSCT and Gene
Therapy.”
https://doi.org/10.31219/0sf.io/6kufh.
Moataz Dowaidar. 2021gm. “Stimulator of
Interferon  Genes  (STING)-Activating
Nanoparticles Can Be Employed as a Tool
for Controlled Immune Activation.”
https://doi.org/10.31219/0sf.io/2ez7a.
Moataz Dowaidar. 2021gn. “CRISPR/Cas9
Has Introduced New Gene Therapy
Possibilities for Muscular Dystrophies.”
https://doi.org/10.31219/0sf.io/ug8va.
Moataz Dowaidar. 2021go. “Degradable
Branched Polycationic Systems Are
Promising Gene Therapy Vectors.”
https://doi.org/10.31219/0sf.io/utypf.

@ www.neuroquantology.com

4315


http://www.neuroquantology.com/

Moataz Dowaidar. 2021gp. “Developing
Nanotechnology Platforms for Peptide-
Based Combinatory Cancer Gene Therapy
Will Likely Have a Significant Influence on
the Development of Personalized Cancer
Medicines.”
https://doi.org/10.31219/0sf.io/zbrkj.
Moataz Dowaidar. 2021gq. “Exosomes
May Prevent Cardiac Attacks, Heart
Failure, and Cardiomyopathy.”
https://doi.org/10.31219/0sf.io/agm3k.
Moataz Dowaidar. 2021gr. “Exosomes
Potential Therapeutics.”
https://doi.org/10.31219/0sf.io/mhwt3.
Moataz Dowaidar. 2021gs. “Gene Therapy
Using miRNA Treatment Suppresses the
Expression of Bone-Forming Defective
Genes and Raises the Expression of Genes
That Become Dormant during Bone
Building.”
https://doi.org/10.31219/0sf.io/tcka3.
Moataz Dowaidar. 2021gt. “Genome-
Editing Is Promising for Producing
Therapeutically Relevant Animal Models
for Possible Therapies for Rare Human
Diseases.”
https://doi.org/10.31219/0sf.io/dehr9.
Moataz Dowaidar. 2021gu. “Human
Corneal Endothelial Cells Grafts to
Replace Cadaveric Donor Corneas.”
https://doi.org/10.31219/0sf.io/p9x7e.
Moataz Dowaidar. 2021gv. “Hybrid
Nanotechnology and Peptide Nucleic Acid
Could Improve the Effectiveness of Gene
Therapy by Increasing Its  Cell
Permeability.”
https://doi.org/10.31219/0sf.io/d8wzt.
Moataz Dowaidar. 2021gw. “In Prenatal
Stem Cell Transplantation and in Utero
Gene Therapy, a Wide Spectrum of
Genetic Diseases Can Be Diagnosed and
Treated before Birth.”
https://doi.org/10.31219/0sf.io/sa3vz.
Moataz Dowaidar. 2021gx. “Magnetic Iron
Oxide Nanoparticles Have Potential on
Gene  Therapy  Effectiveness and
Biocompatibility.”
https://doi.org/10.31219/0sf.io/f3hm4.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021gy. “Neurotrophin
Gene Therapy May Be Able to Treat
Individuals with Noise-Induced Hearing
Loss or Neural Presbyacusis.”
https://doi.org/10.31219/0sf.io/spkxh.

Moataz Dowaidar. 2021gz. “Plant Viral
Nanoparticles Can Be Used in Biological
Systems for Loading and Transporting

Cargo.”
https://doi.org/10.31219/0sf.io/txdka.
Moataz Dowaidar. 2021ha.

“Polydopamine May Be Easily
Functionalized with a Range of
Nanomaterials for Synergistic Cancer
Therapy, in Addition to Its Exceptional
Photothermal Effects.”
https://doi.org/10.31219/0sf.io/cq942.
Moataz Dowaidar. 2021hb. “Tumor-
Targeted Drug Delivery Systems for
Anticancer Therapies Can Selectively
Provide an Appropriate Cytotoxic Payload
to Cancer Cells, Reducing the Side Effects
of Chemo.”
https://doi.org/10.31219/0sf.io/683n;j.
Moataz Dowaidar. n.d. “Guidelines for the
Use and Interpretation of Assays for
Monitoring Autophagy (4th Edition).”
Dowaidar, Moataz, Hani Nasser
Abdelhamid, Mattias Hallbrink, Krista
Freimann, Kaido Kurrikoff, Xiaodong Zou,
and Ulo Llangel. 2017. “Magnetic
Nanoparticle Assisted Self-Assembly of
Cell Penetrating Peptides-
Oligonucleotides Complexes for Gene
Delivery.” Scientific Reports 7 (1): 9159.
https://doi.org/10.1038/s41598-017-
09803-z.

Dowaidar, Moataz, Hani Nasser
Abdelhamid, Mattias Hallbrink, Ulo
Langel, and Xiaodong Zou. 2018.
“Supplemental Material for Chitosan
Enhances Gene Delivery of
Oligonucleotide Complexes with Magnetic
Nanoparticles—cell-Penetrating Peptide.”
SAGE Journals.
https://doi.org/10.25384/SAGE.7105436.
V1.

@ www.neuroquantology.com

4316


http://www.neuroquantology.com/

Dowaidar, Moataz, Hani Nasser
Abdelhamid, Mattias Hallbrink, Xiaodong
Zou, and Ulo Langel. 2017a. “Graphene
Oxide Nanosheets in Complex with Cell
Penetrating Peptides for Oligonucleotides
Delivery General Subjects.”Biochimica et
Biophysica Acta, General Subjects.
https://pubag.nal.usda.gov/catalog/5734
174.

Moataz Dowaidar. 2017b. “Graphene
Oxide Nanosheets in Complex with Cell
Penetrating Peptides for Oligonucleotides
Delivery.” Biochimica et Biophysica Acta,
General Subjects 1861 (9): 2334-41.
https://doi.org/10.1016/j.bbagen.2017.07
.002.

Dowaidar, Moataz, and Moataz Dowaidar.
2018. “Chimeric Gene Delivery Vectors :
Design, Synthesis, and Mechanisms from
Transcriptomics Analysis.”

Moataz Dowaidar. 2021a. “Addiction
Biology Research on miRNAs, and Their
Role in the Pathophysiology of Addiction
Is Enabling Gene Therapy Opportunities.”
https://doi.org/10.31219/0sf.io/z5wyt.
Moataz Dowaidar. 2021b. “Aptamers
Targeting Vascular Endothelial Growth
Factor Molecular Regulation as Potential
Therapists.”
https://doi.org/10.31219/0sf.io/a8qpr.
Moataz Dowaidar. 2021c.
“Arrhythmogenic Cardiomyopathy Is a Set
of Hereditary Cardiac Muscle Disorders
Where Various Etiologies Converge. Most
ACM Patients Do Not Have a Genetic
Diagnosis.”
https://doi.org/10.31219/0sf.io/pztv3.
Moataz Dowaidar. 2021d. “Autophagy,
Immunological Response, and
Inflammation All Rely on the TRIM Family
Proteins. TRIM-Based Therapeutics for
Inflammatory llinesses Including Diabetes
and Diabetic Comorbidities Are
Promising.”
https://doi.org/10.31219/0sf.io/y4gb6e.
Moataz Dowaidar. 2021e. “Biogenic
Particles Can Be Multiantigenic,
Immunostimulative and Activate Innate
Immunity While Suppressing Tumor
Development.”
https://doi.org/10.31219/0sf.io/q2kby.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021f. “Biological
Medications for Interventional Pain Have
a Lot of Clinical Data behind Them. It Is
Fair to Assume They Will Replace Steroid-
Based Interventional Techniques,
Providing Patients with Longer Relief.”
https://doi.org/10.31219/0sf.io/4y5fm.
Moataz Dowaidar. 2021g. “Carbon
Nanofibers Assist in the Manufacture of
Prosthetic Joints, Promote Tissue, Organ,
Nerve Regeneration and Development,
and Improve Anticancer Therapy Impact
and Chemosensitization for a Range of
Tumor Types.”
https://doi.org/10.31219/0sf.io/z3ucn.
Moataz Dowaidar. 2021h. “Emerging
Therapy Options May Help Patients with
RAG Deficiency, Especially Those with
Severe Immune Dysregulation.”
https://doi.org/10.31219/0sf.io/v5tjg.
Moataz Dowaidar. 2021i. “Exosomes as
Promising Gene Therapy Tools Still Need
to Be Researched and Manufactured
More Efficiently.”
https://doi.org/10.31219/0sf.io/nw4z7.
Moataz Dowaidar. 2021j. “Focus on
Exosomes Could Help Make the Use of
Circulating miRNA as Biomarkers More
Practical. A Detailed Understanding of
miRNA Behavior Should Be a Subject of
Gene Therapy.”
https://doi.org/10.31219/0sf.io/uan6x.
Moataz Dowaidar. 2021k. “Gene-Free
Viral-like Particles (VLPs) Offer a Safer
Alternative to Inactivating or Weakening
Viral Strains for Traditional Vaccines. VLP-
Based Vaccinations without Adjuvants
Have Been Found to Promote Humoral
and Cellular Immunity.”
https://doi.org/10.31219/0sf.io/9dvut.
Moataz Dowaidar. 2021l. “Given the
Importance of mTOR Signaling in a
Number of llinesses, It Looks Suitable to
Use miR 99 Family Members as a
Therapeutic Intervention to Deal with
These llinesses by Using Gene Therapy
Tools.”
https://doi.org/10.31219/0sf.io/8cwgh.

@ www.neuroquantology.com

4317


http://www.neuroquantology.com/

Moataz Dowaidar. 2021m. “HMGB1 Has
Sparked a Lot of Attention as a Model
DAMP Molecule Involved in Inflammation,
Inflammatory Diseases, and Cancer.”
https://doi.org/10.31219/0sf.io/5qx36.
Moataz Dowaidar. 2021n. “Nucleic Acid
Nanocarriers Can Be Programmable,
Spatially Adjustable and Biocompatible,
Minimizing  Systemic  Toxicity = and
Improving Pharmacodynamics.”
https://doi.org/10.31219/0sf.io/wr237.
Moataz Dowaidar. 20210. “Osteoporosis
Is a Prominent Source of Morbidity and
Mortality in the Elderly, Particularly in
Postmenopausal Women. Long
Noncoding RNAs (IncRNAs) Have Been
Found to Be Important Regulators and
Possible  Gene  Therapy  Targets.”
https://doi.org/10.31219/0sf.io/ghfpt.
Moataz Dowaidar. 2021p. “Polycomb
Genes Role in Cancer Pathophysiology Is
Offering  Targets for  Therapeutics
Including Gene Therapy.”
https://doi.org/10.31219/0sf.io/sfvej.
Moataz Dowaidar. 2021q. “RNA
Sequencing and Microarray Analysis Are
Helpful Techniques to Detect Obesity-
Related IncRNAs. LncRNA Can Alter
Cholesterol Metabolism and Can Be a
Target for Gene Therapy.”
https://doi.org/10.31219/0sf.io/3fb6w.
Moataz Dowaidar. 2021r. “Sepsis-
Associated Acute Kidney Damage Is a
Disease That Affects the Patient’s Quality
of Life. It Should Be a Target for Gene
Therapy.”
https://doi.org/10.31219/0sf.io/49k7q.
Moataz Dowaidar. 2021s. “The Gene
Expression Profiling Gives an in-Depth
Insight of Breast Cancer Heterogeneity,
Better than a Single Protein or Gene
Expression. It Is Time to Include It in the
Daily Routine.”
https://doi.org/10.31219/0sf.io/xhyd7.
Moataz Dowaidar. 2021t. “The
Nanomedicine System Has Successfully
Inhibited Tumor Neovascularization Using
Gene Silencing, Chemotherapy,
Photothermal Therapy, and Other
Therapies.”
https://doi.org/10.31219/0sf.io/rk2bf.

elSSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. 2021u. “The
Therapeutic Application of a Nucleic Acid
Sequence to Patients’ Diseased Organs Is
Currently Available.”
https://doi.org/10.31219/0sf.io/pgsbf.
Moataz  Dowaidar. 2021v. “Triple-
Negative Breast Cancer, Which Lacks the
Expression of Hormone Receptors and
HER2, Has a Worse Prognosis. Massive
Parallel Sequencing Is Capable of Reliably
Breaking down the Intra-Tumor and Inter-
Tumor Heterogeneity.”
https://doi.org/10.31219/0sf.io/pvk7u.
Dowaidar, Moataz, Maxime Gestin,
Carmine Pasquale Cerrato, Mohammed
Hakim Jafferali, Helerin Margus, Paula
Ann Kivistik, Kariem Ezzat, et al. 2017.
“Role of Autophagy in Cell-Penetrating
Peptide Transfection Model.” Scientific
Reports 7 (1): 12635.
https://doi.org/10.1038/s41598-017-
12747-z.

Dowaidar, Moataz, H. A. Ismail, A. A.
Alghasham, M. M. Dowaidar, and A. A.
Settin. 2011. “Polymorophisms in MTHF
and Ace Genes and the Association with
Hypertension among Saudi Population
from Qassim Region.” Egyptian Journal of
Biochemistry and Molecular Biology 29
(1).
https://doi.org/10.4314/ejbmb.v29i1.673
82.

Dowaidar, Moataz, Hani Nasser
Abdelhamid, Mattias Hallbrink, Ulo
Langel, and Xiaodong Zou. 2018.
“Chitosan Enhances Gene Delivery of
Oligonucleotide Complexes with Magnetic
Nanoparticles-Cell-Penetrating Peptide.”
Journal of Biomaterials Applications 33
(3): 392-401.
https://doi.org/10.1177/08853282187966
23.

Dowaidar, Moataz, and Ahmad Settin.
2010. “Risk of Myocardial Infarction
Related to Factor V Leiden Mutation: A
Meta-Analysis.” Genetic Testing and
Molecular Biomarkers 14 (4): 493-98.
https://doi.org/10.1089/gtmb.2010.0017.

@ www.neuroquantology.com

4318


http://www.neuroquantology.com/

Gestin, Maxime, Moataz Dowaidar, and
Ulo Langel. 2017. “Uptake Mechanism of
Cell-Penetrating Peptides.” Advances in
Experimental Medicine and Biology 1030:
255-64. https://doi.org/10.1007/978-3-
319-66095-0_11.

Ismail, H. A., A. A. Alghasham, M. M.
Dowaidar, and A. A. Settin. 2011.
“Polymorophisms in MTHF and Ace Genes
and the Association with Hypertension
among Saudi Population from Qassim
Region.” Egyptian Journal of Biochemistry
and  Molecular Biology 29 (1).
https://doi.org/10.4314/ejbmb.v29i1.673
82.

Settin, Ahmad A., Abdullah Algasham,
Moataz Dowaidar, and Hisham Ismail.
2009. “Methylene  Tetrahydrofolate
Reductase and Angiotensin Converting
Enzyme Gene Polymorphisms Related to
Overweight/obesity among Saudi Subjects
from Qassim Region.” Disease Markers 27
(2): 97-102.
https://doi.org/10.3233/DMA-2009-0660.
Settin, Ahmad A., Abdullah Alghasham,
Ahmad Ali, Moataz Dowaidar, and Hisham
Ismail. 2012. “Frequency of Thrombophilic
Genetic Polymorphisms among Saudi
Subjects Compared with Other
Populations.” Hematology 17 (3): 176-82.
https://doi.org/10.1179/102453312X1337
6952196575.

Settin, Ahmad, Ibrahem S. Abu-Saif, Rizk
El-Baz, Moataz Dowaidar, Rabab Abu-Al
Kasim, and Shaimaa Shabana. 2007a.
“Diagnosis of Sex Chromosome Disorders
and Prenatal Diagnosis of Down
Syndrome Using Interphase Fluorescent
In-Situ Hyperidization Technique.”
International Journal of Health Sciences 1
(2): 203-9.
https://www.ncbi.nlm.nih.gov/pubmed/2
1475429.

eISSN1303-5150

&

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Settin, Ahmad, Abdullah Algasham,
Moataz Dowaidar, and Hisham Ismail.
2011.  “Methylene  Tetrahydrofolate

Reductase (MTHFR) and Angiotensinogen
Converting Enzyme (ACE) Gene
Polymorphisms Related to Overweight
and Obesity among Saudi Patients in Al
Qassim.” International Journal of Health
Sciences 5 (2 Suppl 1) 24-25.
https://www.ncbi.nlm.nih.gov/pubmed/2
3284565.

Settin, Ahmad, Hala Almarsafawy, Ahmad
Alhussieny, and Moataz Dowaidar. 2008a.
“Dysmorphic Features, Consanguinity and
Cytogenetic Pattern of Congenital Heart
Diseases: A Pilot Study from Mansoura
Locality, Egypt.” International Journal of
Health  Sciences 2 (2): 101-11.
https://www.ncbi.nlm.nih.gov/pubmed/2
1475491.

Settin, Ahmad, Moataz Dowaidar, Rizk El-
Baz, Ayman Abd-Al-Samad, lbrahim El-
Sayed, and Mahmoud Nasr. 2008.
“Frequency of Factor V Leiden Mutation
in Egyptian Cases with Myocardial
Infarction.” Hematology 13 (3): 170-74.
https://doi.org/10.1179/102453308X3161
58.

Venit, Tomas, Moataz Dowaidar, Maxime
Gestin, Syed Raza Mahmood, Ulo Langel,

and  Piergiorgio  Percipalle.  2020.
“Transcriptional Profiling Reveals
Ribosome Biogenesis, Microtubule
Dynamics and Expression of Specific

IncRNAs to Be Part of a Common
Response to Cell-Penetrating Peptides.”
Biomolecules 10 (12): 1567.
https://doi.org/10.3390/biom10111567.
Moataz  Dowaidar. 2023. Genome
editing's potential target diseases in the
cardiovascular  field with  potential
influence on the ophthalmological
pressure. 2023. Biogecko. DOI:
http://biogecko.co.nz/.2023.v12.i03.pp12
62-1272

www.neuroquantology.com

4319


http://www.neuroquantology.com/
https://doi.org/10.1179/102453308X316158
https://doi.org/10.1179/102453308X316158
https://doi.org/10.3390/biom10111567

Moataz Dowaidar. (2023). Gene-free
Viral-like particles (VLPs) offer a safer
alternative to inactivating or weakening
viral strains for traditional vaccines.
Journal of Biomedical Engineering, 40(2),
164-201. Retrieved from
http://www.swyxgcx.cn/index.php/jome/
article/view/127

Moataz Dowaidar. (2023). Exosomes can
make the use of circulating miRNA as a
biomarker more feasible. Journal of
Biomedical Engineering, 40(2), 144-163.
Retrieved from
http://www.swyxgcx.cn/index.php/jome/
article/view/126

Moataz Dowaidar. (2023). Biogenic
particles can be multiantigenic,
immunostimulative and activate innate
immunity  while suppressing tumor
development. Journal of Biomedical
Engineering, 40(2), 111-143. Retrieved
from
http://www.swyxgcx.cn/index.php/jome/
article/view/125

Moataz Dowaidar. (2023). Genome-wide
association  studies  (GWAS)  have
revolutionized our view of human health
and disease genetics and offered novel
gene therapy targets. Journal of clinical
otorhinolaryngology, head, and neck
surgery.

Moataz Dowaidar. (2023). Graphene
based nanocomplexes can be rationally
modified with a variety of functional
compounds to improve therapeutic
effectiveness including gene therapy.
Journal of clinical otorhinolaryngology,
head, and neck surgery.

eISSN1303-5150

NeuroQuantology | July 2022 | Volume 20 | Issue 7 | Page 4292-4320| doi: 10.48047/NQ.2022.20.7.NQ33520
Moataz Dowaidar et al/Nano-powered nanobots could be useful in gene therapy delivery

Moataz Dowaidar. (2023). Microrobotic
swarms and their robotic delivery
applications offer new venues for gene
therapy delivery. Journal of clinical
otorhinolaryngology, head, and neck
surgery.

Moataz Dowaidar. (2023). Nanomedicine
potential for endometriosis treatment.
Latin American Journal of Pharmacy.
Moataz Dowaidar. (2023). Human corneal
endothelial cells grafts to replace
cadaveric donor corneas. Latin American
Journal of Pharmacy.

Moataz Dowaidar. (2023). Nanodiamond
as a drug delivery vehicle and gene
therapy tool. Latin American Journal of
Pharmacy.

Moataz Dowaidar. (2023). Nano-powered
nanobots could be useful in gene therapy
delivery. NeuroQuantology.

Moataz Dowaidar. (2023). Biocompetent
nanorobots can transfer chemical energy
into mechanical work even in ionic
environments. NeuroQuantology.

Moataz Dowaidar. (2023). Electrospun
nanofibers provide a good platform to
treat chronic wounds like diabetic foot
ulcers. NeuroQuantology.

Moataz Dowaidar. (2023). Magnetic iron
oxide nanoparticles have potential on
gene therapy effectiveness and
biocompatibility. NeuroQuantology.
Moataz Dowaidar. (2023). Polydopamine
may be easily functionalized with a range
of nanomaterials for synergistic cancer
therapy, in addition to its exceptional
photothermal effects. NeuroQuantology.

@ www.neuroquantology.com

4320


http://www.neuroquantology.com/



