www.idosr.org Alum

International Digital Organization for Scientific Research IDOSRJSR9.2.4953.100
IDOSR JOURNAL OF SCIENTIFIC RESEARCH 9(2):49-53, 2024.
https://doi.org/10.59298/IDOSRJSR/2024/9.2.4953.100

Career Advancement towards Nascent Technologies: RNA
in Focus

Esther Ugo Alum

Department of Research Publications and Extension, Kampala International University, P. O. Box 20000,
Uganda.

Email: esther.alum@kiu.ac.ug; alumesther79@gmail.com

ORCID: 0000-0003-4105-8615

ABSTRACT
Biotechnology is a fast-changing field, and Ribonucleic acid (RNA) technology has acted as a major driving force in
this. RNA, which is vital to life, has led to revolutionary changes in therapeutics, especially RNA-based vaccines and
RNA interference (RNAI) therapies. This mini-review discusses the current state of research in RNA, including
mRNA therapeutics, RNAi, and CRISPR-Cas systems, which are innovative RNA research products. These
advancements not only offer new treatments for diseases but also lead to various career prospects. The review also
highlighted the essential skills and educational pathways for aspiring professionals in this area. As a result, this
review serves as an extensive go-between in navigating through the vigorous world of RNA technologies by
providing information about skill requirements and even career opportunities available. The review made use of the
most recent research and advancements in RNA technology from credible online resources, scholarly journals, and
conference proceedings.
Keywords: Ribonucleic acid, mRNA therapeutics, RNA interference, CRISPR-Cas systems, Biotechnology,
Bioinformatics

INTRODUCTION
The field of biotechnology is constantly growing, and Thus, there is need for Researchers to position
Ribonucleic acid (RNA) technology is also at the heart themselves to harness these numerous opportunities
of this development. RNA is not only a core molecule [87]. In this mini review, the current state of RNA
involved in the biology of living organisms, but also research is examined, bringing to light major
a rapidly growing area with clear career prospects innovative advances and their implications for future
[17. The rise of RNA-focused research has sparked a technological advancements. Also the diverse career
major shift in academia as well as industry. This opportunities available within this dynamic field are
includes the development of RNA-based vaccines and highlighted, emphasizing the skills and expertise
other novel therapeutics, such as RNA interference required to secure such opportunities. Thus, this piece
(RNAI) therapies, which are now possible due to the aims to provide a comprehensive guide for aspiring
usefulness of RNA technology [27. Since the fields and established scientists looking to traverse the
applying RNA technology are rapidly developing, the exciting and ever-evolving realm of RNA
need for more specialists in this field is on the rise. technologies.
METHODOLOGY
The aim of this mini-review is to analyse the most information on key areas such as mRNA therapeutics,
recent literature and latest progress in RNA RNA interference, CRISPR-Cas systems, and non-
technology from scientific journals, conference coding RNAs. The main focus was on identifying
proceedings, and reputable online sources. This study innovative technologies and their applications in
used a comprehensive search strategy to gather biomedical research, including clinical settings.
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Furthermore, an analysis of job postings, industry

reports,

and interviews with professionals in the

academia and biotechnology sectors determined the
career opportunities within the RNA-related fields.
The methodology also reflects the need for
RNA Innovative technologies
Innovative technologies in RNA research and
application have been expanding rapidly, driven by
advancements in biotechnology, molecular biology,
and bioinformatics.

1.

ii.

Growth

Messenger RNA (mRNA) therapeutics:
mRNA drugs are used in situations where
chemically synthesised mRNA instructs
cells to create proteins that can prevent or
cure a disease. The development of mRNA
vaccines against COVID-19 by Pfizer-
BioNTech and Moderna Companies has shed
light on this [47].

RNA Interference (RNAi): This makes it
possible to knock down certain genes and is
useful for controlling gene function and
treating diseases such as cancer and genetic
diseases [5].
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integrating different sources to give a balanced view
of what is happening now with regard to RNA
technologies and the various career paths that they
lead to.

iii. CRISPR-Cas Systems: While CRISPR-
Cas9 is best known for DNA editing, its
RNA-targeting versions, such as CRISPR-
Cas13, allow for precise RNA cleavage,
suggesting possibilities for treating RNA
viruses and other diseases [67].

iv. Non-Coding RNAs (ncRNAs): Two classes
of ncRNAs, miRNAs and long non-coding
RNAs (IncRNAs), are involved in regulating
genes. Researchers have investigated
promising applications to treat many
diseases, including cancer and
cardiovascular diseases [7].

v.  Other RNA Therapeutics: RNA-based
drugs like antisense oligonucleotides (ASOs)
modulate mRNA molecules' function. While
aptamers inhibit the activity of specific
proteins [87].

Career Opportunities in RNA Technologies

in RNA-based therapies, vaccines,

diagnostics, and research tools has given many job
opportunities to people with skills in this field.

1.

ii.

1il.

L.

Research and Development (R&D):
Molecular  biologists, geneticists, and
biochemists are essential for the continued
development of RNA technologies; jobs
primarily related to RNA include positions
in universities, biotechnology firms, and
pharmaceutical companies focused on RNA
drugs.

Clinical Research and Trials: Some of the
professions  involved in  designing,
conducting, and managing the clinical trials
of RNA-based therapeutics include clinical
research  coordinators,  clinical  trial
managers, and regulatory affairs specialists
[97.

Manufacturing and Quality Control:
Manufacturing RNA-based products
requires skilled personnel in
biomanufacturing, as well as quality
assurance and quality control staff. These

roles make certain that products are
compliant with various regulations [107].

iv. Bioinformatics and Computational
Biology: Bioinformaticians use analysis and
modeling methods to analyze data and work
with RNA sequence information in order to
advance their field and create new
knowledge.

V. Regulatory and Compliance: Although
RNA  therapeutics are new to the
pharmaceutical industry, regulatory affairs
experts guarantee they are legal and meet all
the legal requirements before the
government for approval of new therapies
within a stringent regulatory environment
117,

Vi. Intellectual Property and Patent Law:
Applying legal frameworks to innovations in
RNA technology must be done all the time.
It is the duty of patent attorneys and
intellectual property specialists to obtain
patents on new findings and inventions.

Skills and Education needed for career advancement in RNA Research
To pursue a career in RNA technologies, a strong
educational background in life sciences is essential.

Educational Background: Degrees in
molecular biology, biochemistry, genetics,
bioinformatic, or related fields. Advanced
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degrees (MSc, PhD) and postdoctoral
research in RNA-related fields.

ii. Continuous Learning and Professional
Development (Networking): Attending
conferences, workshops, and training
programs, as well as participating in
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professional organizations can facilitate
continuous learning and networking.

1il. Proficiency in Protein-RNA Interaction
Studies: Electrophoretic mobility shift
assays (EMSA), Crosslinking and
Immunoprecipitation (CLIP), Mass
spectrometry for identifying RNA-binding
proteins [127].

iv. Technical Skills: Experience with RNA
extraction and purification, Northern
blotting, RNA sequencing, molecular
cloning, PCR, CRISPR and gene editing.

V. Bioinformatics: Sequence alignment and
analysis, RNA  secondary  structure
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prediction, Transcriptome analysis, Data
analysis using software such as R, Python,
and specialized RNA analysis tools (e.g.,
STAR, HISAT?2, Bowtie) [13].

Vi. Microscopy and Imaging: Fluorescence
microscopy, Live-cell imaging, Confocal
microscopy.

vil. Other Soft Skills: RNA research requires
analytical, problem-solving, communication,
regulatory knowledge, and interdisciplinary
teamwork skills to analyze complex
biological data, solve challenges, and present
findings effectively.

‘Where can we acquire RNA-based research skills?

Research skills based on RNA can be obtained
through a variety of practical and educational
avenues.

i Postdoctoral fellowships: Postdoc
provides advanced training and hands-on
experience in RNA-related research.

il. Online courses and workshops, such as
Coursera, edX, and Khan Academy, offer
relevant courses.

V. Practical laboratory: Experience can be
gained through lab courses and focusing on
RNA techniques such as RNA extraction,
PCR, and RNA sequencing.

Vi Attending conferences and webinars can
provide hands-on experience with RNA
techniques.

Vil. Studying books: Textbooks, research
journals, and networking with mentors

iii. Professional trainings: who specializes in RNA research can
Programs/workshop/short courses, further enhance RNA-based research skills.
provide intensive training on RNA Viil. Research internships and assistantships:
techniques. found in university labs or research

iv. Online  certifications:  offered by institutions.
organizations like the American Society for
Biochemistry and Molecular Biology.

CONCLUSION

The RNA technology area is fast-developing and
gives chances for professionals who are well-skilled.
With recent advances in mRNA therapeutics, RNA
interference, and CRISPR-Cas systems, the great
potential of this field can be seen more clearly. To
succeed, it is important to have a strong educational
background, to always learn new things, and to get
hands-on involvement with different types of RNA

techniques. Other areas that one should focus on
include bioinformatics, regulatory affairs, and
intellectual property so as to increase their chances of
success In their careers. Overall, this will enable
scientists to fully exploit the potential that RNA
technologies provide towards a breakthrough
scientific discovery or transformational impacts on
society.
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