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Sapienza Universita di Roma_Archivio fotografico ha postato una foto: Giornata per celebrare Luigia Carlucci Aiello, lunedi 30 settembre 2024, Aula magna del Rettorato, foto Stefania Sepulcri (stampa e comunicazione) Everything around us, whether living or not, is made out of cells. For some of us, this simple fact seems obvious and uninteresting.
For others, they see a door to a world of fascinating research possibilities. That’s where molecular biology comes in. If you have a keen interest in studying science and you love learning about things like DNA, then molecular biology might be a great subject for you to major in. Before you make any decisions, let’s take a closer look at exactly what
molecular biology is, how it differs from other sciences, and whether or not you should study it in college. Source: Unsplash What is Molecular Biology? Molecular biology is a branch of biology that’s focused on looking at the molecular makeup of biological activity. In other words, it is a field of science that focuses on studying chemical structures
involving molecules. A lot of the focus of molecular biology is on DNA and RNA that are vital to the life process. Molecular biologists and scientists look at how molecules work within a cell and also how they interact with one another. That’s why this field is also closely related to other fields like biochemistry, biophysics, and genetics. Through the
study of molecular biology, scientists can not only research molecules, but also learn how to manipulate them. For this reason, molecular biology is a key part of a lot of cutting-edge science and new research. Where Does a Molecular Biologist Work? If you're interested in molecular biology as a field of study, then you’d probably like to know where
molecular biologists tend to work. It’s probably unsurprising for you to learn that many molecular biologists end up working in labs. Here, they can study molecule samples, perform research, and participate in experiments. That being said, molecular biologists can also work in an office setting. In these types of office jobs, biologists will work with
data to try and closely inspect the findings of experiments. It’s important to note that whether working in an office or a lab, molecular biologists may work closely with toxic compounds and hazardous samples, so it’s always crucial to follow safety protocols. The Differences in Molecular Biology, Biochemistry, and Genetics We mentioned earlier that
molecular biology is closely related to some other fields, but that doesn’t mean that they’'re exactly the same. When it comes to addressing the similarities between molecular biology, biochemistry, and genetics, the main thing they have in common is that they all study organisms at the molecular level. Still, each discipline is applied differently and
also focuses on specific areas. Molecular Biology vs. Biochemistry In biochemistry, scientists and researchers are more attentive to molecules as compared to other proteins. Biochemistry is also more focused on nucleic acids and looking at chemical effects when different compounds interact. One of the biggest differences is that biochemistry
methodology uses a lot of organic chemistry when compared to molecular biology, so the way experiments are conducted would be different. Molecular Biology vs Genetics Studies and experiments in genetics take place on a much bigger scale than in molecular biology. This is because in genetics, scientists are focused on how genetic codes change
or affect different organisms, and they also look at heritable traits. Heritability implies that studies are conducted by looking at wide sectors of the population. When compared with molecular biology where scientists study molecules, genetics study large samples of people as well to reach their conclusions. Subdisciplines of Molecular Biology Source:
Unsplash Despite the fact that we can set molecular biology apart from other similar fields doesn’t mean that it doesn’t have other branches in itself. There are multiple different areas you can choose to study or conduct research in, so you don’t need to confine yourself to general molecular biology. Here are a few of the more common subdisciplines
that are either closely or loosely related to molecular biology: Molecular Genetics: The study of the molecular structure of DNA and how it influences the makeup of an organism. Toxicogenomics: This subdiscipline deals with collecting, storing, and interpreting details about gene activity when it responds to toxic substances. Comparative Genomics: A
field of research where multiple organisms’ genomic properties are compared. Proteomics: The study of proteins and protein patterns on a larger scale. Functional Genomics: A subdiscipline that studies gene interactions and functions and their role in a body. Pharmacogenomics: This field researches how a person’s genes may affect their responses
to certain drugs in order to develop safer medications. Gene Therapy: An experimental field with a goal of manipulating genes for the purpose of preventing or treating diseases. Structural Genomics: The process of researching and describing three-dimensional protein structures with computer modeling and experimental approaches. DNA Forensics:
This field of study is often used in criminal investigations where DNA samples are used to create an identification of a suspect, and can also be used to check paternity or identify an unknown victim. Should You Choose a Molecular Biology Major? Essentially, this choice boils down to whether or not you’'re interested in and passionate about this field.
Still, there are certain factors you can consider to help you decide whether or not molecular biology is right for you. For starters, if you know you're interested in health and or a medical field but more on the research and science side, then molecular biology can be a great place for you to focus on human-related sciences. Not only that, but this is also
an exciting field to be working in owing to the cutting-edge technologies that are coming out more and more frequently. The field of molecular biology is set to see a growth in demand over the next 10 years of up to 19%, which is much higher than average compared to other industries. Therefore, choosing to study molecular biology can be a wise
career move as you won’t be likely to struggle finding a job once you graduate. What are the Education Requirements to Become a Molecular Biologist? The demand for molecular biologists is high, making it a good field to study in, but it’s important to take into consideration that you’ll need multiple degrees to work as a molecular biologist. Most
molecular biologists need a PhD in molecular biology or a related field, like biology, biochemistry, or other similar majors. It’s not impossible to find entry-level jobs with a master’s or even a bachelor’s degree, but if you want to advance in this industry, you will need higher degrees in order to work in labs, run experiments, or conduct research.
Wrapping Up Molecular biology is a really exciting field to study and work in since it’s constantly developing and changing to adapt to new research methodologies. This can be a very rewarding path for someone interested in sciences and research, but just be aware that it requires a lot of education and dedication. If you're only just starting your
higher education journey, we suggest choosing an undergraduate degree that will start you off on the right path to becoming a molecular biologist. At University of the People(UoPeople), we offer a completely remote and tuition-free bachelor’s degree in Health Science that will teach you the basics you’ll need to apply to a more advanced program
like a master’s in molecular biology. Finding a jobWhat Does a Molecular Biologist Do? (With Duties and Skills)Written by Updated January 28, 2025Molecular biology is the science of chemical structures and biological processes of molecules. Molecular biologists study biochemistry and focus on the replication and development of life at the molecular
level. If you're interested in becoming a molecular biologist, learning what the role entails and its required skills can help you decide if it's the right career for you.In this article, we discuss the role of a molecular biologist, their work environment and the skills necessary for success in this role, and we offer tips for finding a job.Learning what a
molecular biologist does can help you understand the role's responsibilities. Molecular biologists conduct research and experiments on the molecular and cellular level to better understand the functioning of a cell. They work in laboratories and academic institutions to analyze different molecules and collaborate with other biologists, chemists and
physicists to achieve common goals. Here are some of their responsibilities:Performs experiments using techniques such as DNA sequencing, cloning and gel electrophoresis.Conducts research on cell organization and function, which involves cell signaling, gene expression and cell differentiation.Maintains lab-procedure standards.Operates or
monitors specialized equipment such as liquid chromatography, gas chromatography, thermocyclers and phosphor-imagers.Develops research-supported hypotheses about the underlying mechanisms of biological processes.Read more: How To Become a Molecular Biologist in 7 StepsHere are some tips for finding a job as a molecular
biologist:Molecular biologists must have intellectual integrity and follow the three ethical principles relevant to human research. The principles are respect for people, beneficence and justice. Learning about ethical protocols also helps ensure the upholding of human rights, responsible usage of information and understanding of the challenging
aspects of DNA sequencing. Consider taking courses on research ethics, reading international guidelines for ethical research and attending seminars to stay up-to-date on the latest ethical issues and debates.Related: The Importance of Ethics in the Workplace: 6 Significant BenefitsMolecular biology incorporates various techniques to identify, isolate
and manipulate molecular components in cells, such as centrifugation, gel electrophoresis, arrays, expression cloning and polymerase chain reaction (PCR). The knowledge of these techniques can help molecular biologists manipulate DNA, RNA, proteins and other molecular components. You can take online courses, find a volunteer position or join
professional associations to learn more about the techniques.Related: 5 Molecular Geneticist Skills: Definition and ExamplesConferences and events related to molecular biology are great ways to advance your professional knowledge and scientific work. For instance, you can present your findings, discuss ideas and examine the work of others by
attending conferences. You can also use social media, online forums and blogs to network with others in the field. Meeting in person and collaborating are effective ways to build long-lasting professional relationships.Read more: 20 Ideas to Enhance Your Next Networking EventConsider submitting your articles and research papers for publication in
different scientific journals. Publishing in peer-reviewed journals allows other experts in the field to review and cite your work. Citations are an indicator of your academic performance and can improve your credibility. You can publish articles as the primary author or co-author to increase your recognition in molecular biology.Related: Experimental
Research: Definition, Types and ExamplesMolecular biologists usually work in laboratories and spend significant time conducting experiments and analyzing data. They also work in academic or research institutions, government agencies or private companies. They may work as a team or independently to design and conduct experiments
investigating biological processes and phenomena at the molecular level. Here are some skills essential for a molecular biologist:Good research skills help molecular biologists understand the complexity of biological systems, analyze experiment results, interpret findings and conduct further investigations to verify them. You can develop research skills
by building a strong foundation in chemistry, biology, mathematics and reasoning. Attending scientific conferences and workshops can also help you stay current with the latest developments in the field.Related: Primary Research vs. Secondary Research: Key DifferencesMolecular biologists work with various data analysis programs to inspect their
findings. Strong data analysis skills can help them interpret experiment results and obtain new insights. The skills also support gathering and evaluating quantitative data to identify underlying patterns and trends. You can learn data analysis by strengthening your understanding of statistics and getting hands-on experience in data analytics and
visualization tools. You can also try different data storytelling techniques, such as presenting your findings through narratives and visualizations, to engage with data.Critical thinking helps molecular biologists conduct research, analyze data, draw precise conclusions, remove biases and make meaningful contributions to the field. Staying up-to-date
with the latest research in the field can help you develop new insights and a broader understanding of molecular biology. You can also engage in problem-based learning to develop critical thinking skills.Read more: 9 Interview Questions That Assess Critical Thinking (With Sample Answers)A molecular biologist uses problem-solving skills to address
various issues and deviations from theoretical steps during experiments. You can develop problem-solving skills through continued education, critical thinking exercises and feedback from colleagues and mentors. You can create a systematic approach or a framework to problem-solving that you can apply to different situations.Related: How To Put
Problem-Solving Skills To Work in 6 StepsMolecular biologists require an open-minded approach when confronting problems and challenges. It allows them to be receptive to new ideas and techniques in the field. Being open-minded also helps them adapt to changes in their research area and improve collaborations, which can result in discoveries
and insights. Being curious and practicing active listening can help you challenge your assumptions and seek new information to help you gain new perspectives. The information on this site is provided as a courtesy and for informational purposes only. Indeed is not a career or legal advisor and does not guarantee job interviews or

offers Share:Related Articles What Can You Do with a Molecular Biology Degree? Molecular biology is a fascinating field that has revolutionized our understanding of life and has led to numerous breakthroughs in medicine, agriculture, and biotechnology. With a degree in molecular biology, you can pursue a wide range of career opportunities that
are both challenging and rewarding. In this article, we will explore the various career paths available to molecular biology graduates and highlight the skills and knowledge that can be applied to these roles. Research and Academia One of the most obvious career paths for molecular biology graduates is to pursue a career in research and academia.
Research scientists in molecular biology work in universities, hospitals, and research institutes, conducting experiments, analyzing data, and publishing papers to advance our understanding of biological processes. They may also develop new treatments and therapies for diseases. Some potential roles in research and academia include: Research
scientist Postdoctoral researcher Professor/lecturer Research assistant Biotechnology and Industry Molecular biology graduates can also find employment in the biotechnology and pharmaceutical industries. Biotechnology companies use molecular biology techniques to develop new products and therapies, such as vaccines, antibodies, and gene
therapies. Some potential roles in biotechnology and industry include: Research and development scientist Quality control specialist Manufacturing scientist Regulatory affairs specialist Healthcare and Medicine Molecular biology graduates can also apply their skills and knowledge to careers in healthcare and medicine. Clinical molecular biologists
work in hospitals and clinics, diagnosing and treating genetic disorders and diseases. Some potential roles in healthcare and medicine include: Clinical molecular biologist Genetic counselor Medical laboratory technologist Medical research scientist Government and Public Health Molecular biology graduates can also find employment in government
agencies and public health organizations. Government agencies use molecular biology techniques to monitor and respond to public health threats, such as pandemics and bioterrorism. Some potential roles in government and public health include: Public health microbiologist Epidemiologist Biodefense scientist Policy analyst Agriculture and
Environmental Science Molecular biology graduates can also apply their skills and knowledge to careers in agriculture and environmental science. Agricultural biologists work to develop new crop varieties and improve agricultural productivity, while environmental biologists work to understand and mitigate the impact of human activities on the
environment. Some potential roles in agriculture and environmental science include: Agricultural biologist Environmental biologist Conservation biologist Ecological researcher Education and Outreach Molecular biology graduates can also share their knowledge and passion for biology with others by pursuing careers in education and outreach.
Science teachers and museum educators inspire and educate students and the general public about biology and its applications. Some potential roles in education and outreach include: Science teacher Museum educator Science writer Public outreach specialist Skills and Knowledge To succeed in these career paths, molecular biology graduates need
to possess a range of skills and knowledge, including: Laboratory skills: molecular biology graduates need to be proficient in laboratory techniques, such as PCR, DNA sequencing, and gene cloning. Analytical skills: molecular biology graduates need to be able to analyze and interpret complex data and experimental results. Communication skills:
molecular biology graduates need to be able to effectively communicate their research and findings to both scientific and non-scientific audiences. Collaboration skills: molecular biology graduates need to be able to work effectively in teams and collaborate with others to achieve common goals. Knowledge of biological systems: molecular biology
graduates need to have a strong understanding of biological systems and processes, including genetics, biochemistry, and cell biology. Table: Career Paths for Molecular Biology Graduates Career Path Job Description Required Skills and Knowledge Research Scientist Conduct research and experiments to advance our understanding of biological
processes Laboratory skills, analytical skills, communication skills Biotechnology Industry Develop new products and therapies using molecular biology techniques Laboratory skills, analytical skills, communication skills Clinical Molecular Biologist Diagnose and treat genetic disorders and diseases Laboratory skills, analytical skills, communication
skills Government Agency Monitor and respond to public health threats Laboratory skills, analytical skills, communication skills Agricultural Biologist Develop new crop varieties and improve agricultural productivity Laboratory skills, analytical skills, communication skills Science Teacher Inspire and educate students about biology and its
applications Communication skills, teaching skills Museum Educator Inspire and educate the general public about biology and its applications Communication skills, teaching skills In conclusion, molecular biology graduates have a wide range of career opportunities available to them. By possessing a strong foundation in laboratory skills, analytical
skills, communication skills, and knowledge of biological systems, molecular biology graduates can succeed in a variety of roles in research, industry, healthcare, government, agriculture, and education. Whether you are interested in basic research, applied research, or education and outreach, a degree in molecular biology can provide a rewarding
and challenging career path. Your friends have asked us these questions - Check out the answers! Number of scholarships financed by institutions : Number of scholarships financed by consortiums : In the last years there has been a great development of Genetics and Molecular Biology. These two disciplines have progressively exchanged
conceptual categories and experimental methods, reaching an integration that represents the central and unifying theme of modern biology. This has created new areas of basic and applied research and expanded existing ones.This determined a strong demand for specialists in this field, able to conduct high-level research at universities, research
centres and industry. Genetics, born as a science referred to analysis of heredity, has quickly evolved to the study of structure and function of the hereditary material. This led genetics to become an essential component of almost every area of biology, as well as a discipline with a strong power in integrating different fields of biology. The results
obtained in the first decades of this century have established that the genetic composition of an organism not only determines the various levels of phenotypic organization, but also how they interact with the environment in which it lives. Molecular biology in the last 40 years has made it possible to clarify the chemical / physical bases of many
biological processes. The structure of the gene and its mode of replication, transcription and translation are now well known in their molecular details. More recently, "omics" methodologies have allowed to study the whole genome, transcriptome and proteome structure allowing the study of cell functions at a more global level. Moreover, the recent
technologies of genetic engineering have provided a powerful means of investigation that made it possible to overcome those limits that were considered insurmountable until a few years ago by the very nature of biological systems studied. Nowadays, the attention of national and international researchers is especially concentrated on: the study of
the genome, with particular regard to the eukaryotic one; the study of the mechanisms that regulate gene expression at both transcriptional and post-transcriptional level; the study of the mechanisms underlyingthe control of cell cycle and cell division; the study of the process of spontaneous and induced mutations and its relations with the
mechanisms of DNA repair; the study of genetic variability in human populations. Genetics and Molecular Biology are also used both in animals and in plants to dissect and to understand several biological processes such as development and differentiation. Medicine, Pharmacology and Agriculture are the areas where genetics and molecular biology
find some of their most important applications. Recombinant DNA technologies and genetic analysis are used to diagnose genetic diseases, to build bacteria able to produce molecules of pharmacological interest or to transfer " useful genes " from an organism to another. The employment of molecular-genetic methods for the treatment of many
hereditary and/or acquired diseases is expected to furtherly spread in the future and the demand for highly qualified researchers will increase. The aim of the PhD programme in Genetics and Molecular Biology is to train researchers able to originally exploit their scientific and methodological expertise in the most modern and advanced areas of both
basic and applied research. During a three year-course the students besides the research activity will follow general and monographic lessons, as well as specialized seminars. They also participate in several practical laboratory trials specifically planned for each year of the programme. Graduate students in Chemistry, Physics, Medicine, Veterinary
Medicine, Agrarian Sciences, Biological Sciences, the Science of Food Preparations, animal Manufacturing Sciences, Natural Sciences, or equivalent qualifications achieved at universities abroad are admitted to the competition for the PhD in Genetics and Molecular Biology. Knowledge of English is required. Students are allowed to write their PhD
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follow. Molecular biology is a field of science that explores and closely studies the structures and functions of cells that are essential to life, on a molecular level. It’s an intriguing and complex field that isn’t completely understood yet - providing plenty of opportunities for people with a scientifically curious mind to investigate, understand and teach
the concepts behind how cells function and make life possible. Study molecular biology; become a molecular biologist, right? Not always - there are several avenues you can take in this field. Graduates with a molecular biology degree often find work in medical testing laboratories or with biotechnology companies conducting research or
investigations with advanced technologies, or with universities in a teaching role. Alternatively, many graduates use these programs as a stepping stone to a PhD or for entry into graduate medical courses. But there are many other opportunities available to you as a graduate in this field, depending on which molecular biology career path you wish to
take. To give you an idea of the molecular biology careers available, we’ve outlined some of the paths you can take after graduating. So, if you're interested in becoming an expert in one of the most intriguing and rewarding fields - and you’d like to dedicate yourself to a field where your efforts will help keep the environment sustainable and the lives
of those within it healthy - keep reading. Environmental biologist This field is similar to ecology - both involve the study of ecosystems. However, environmental biology focuses on the biological aspect of these systems as a whole, rather than specific species. Environmental biology will see you out in the field, focusing on the impacts of human
activities on these ecosystems and the species living in them. As an environmental biologist, your efforts will help protect ecosystems from the adverse effects of damaging human activities, making it one of the most rewarding biology careers out there. In this role, you can expect to: plan, investigate and report on the impacts of actions, pollutants
and conditions on wild communities monitor environmental conditions of a variety of ecosystems and conduct environmental impact assessments for development projects maintain environmental monitoring systems collect water and soil samples from the field for further analysis and investigation. Your work environment: environmental biologists
often work for state or federal government agencies, but they can also find themselves in offices and laboratories or at universities in academic and/or teaching roles. Biotechnology researcher With a molecular biology degree, such as a Master of Molecular Biology, jobs can come in the form of research positions. You may find roles as a researcher
within biotechnology companies, where you’ll help create and improve products and processes for agriculture, medicine and conservation using biological organisms. You’ll work in laboratories with access to highly complex and state-of-the-art technologies for carrying out biological processes. You’ll be working in an innovative industry at the
forefront of the future of technology, providing solutions to some of the world’s most pressing issues such as disease treatment, climate change, fuel alternatives, and food security. When it comes to biology occupations, it doesn't get much more exciting than being a biotechnology researcher. In this molecular biology career, you might get to: develop
new pharmaceuticals and vaccines perform cross-breeding of plants and animals to increase dominant characteristics design bionic body parts and organs manufacture healthy and sustainable alternatives to food and drink items. Your work environment: biotechnology researchers often work in laboratories or offices within universities, research
institutes or processing and manufacturing plants. Microbiologist Microbiologists study microscopic forms of life such as bacteria, viruses, algae, fungi, and some types of parasites. In this field, you’ll investigate the chemical structure and function of living cells, organs and tissues in humans, animals, plants, and micro-organisms. Using knowledge
gained through close examination of micro-organisms, you'll create and develop new products, materials and processes - as well as improving existing ones. Jobs in this molecular biology career typically include: planning and completing complex research projects, such as improving sterilisation procedures or developing new drugs to combat
infectious diseases conducting experiments in the laboratory that will be used in the diagnosis and treatment of illnesses monitoring the effects of micro-organisms on plants, animals, other micro-organisms, or the environment as a whole preparing and publishing technical reports and research papers, and making recommendations to scientists,
executives, engineers and the public based on your research findings. Virologist As a virologist, you’ll study the growth, development, structure and characteristics of different viruses. You’ll closely monitor and study all kinds of viruses that affect humans, animals, insects, bacteria, fungi and plants, and you’ll do this in community, agricultural and
natural environments. Virologists often juggle time between working in laboratories and providing expert advice to people across many different areas of human and animal health service sectors. In this role, you can expect to: diagnose viral infections and investigate the pharmacological response of viruses to antiviral drugs and the evolution of drug
resistance give expert advice to hospital wards, veterinarians and government advise GPs on how antiviral drugs should be prescribed and used appropriately and safely advise on public health matters, including immunisation and vaccine use. Your work environment: virologists typically work in research or teaching roles within universities, but they
can also find roles as science writers or, with additional training, work in pharmaceutical business or law. Research As there are still so many unknowns when it comes to molecular biology, there’s never a bad time for anyone with a curious mind and a passion for the biosciences to become an expert researcher in this field. UQ’s leading molecular
biology and bioscience experts are constantly contributing valuable research to these fields, with results and recommendations that make a genuine difference. Here are just a few examples of their recent research: Study molecular biology at UQ If you have an investigative, curious and science-oriented mind, with an interest in looking deeper into
biological processes on a molecular level, a molecular biology career could be perfect for you. Check out the programs available at UQ:




