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DNA replication lab: A comprehensive guide to understanding and conducting
DNA replication experiments

Understanding the intricacies of DNA replication is fundamental to the study
of genetics, cell biology, and molecular biology. A DNA replication lab
provides students and researchers with hands-on experience in observing and
understanding the mechanisms by which genetic information is duplicated
before cell division. This article explores the purpose, procedures, and
significance of DNA replication labs, offering a detailed overview suitable
for students, educators, and scientists interested in molecular biology
experiments.

What Is a DNA Replication Lab?

A DNA replication lab is a laboratory experiment designed to demonstrate the
process by which DNA molecules duplicate themselves. These labs typically
involve the use of model systems, enzymes, and various biochemical techniques
to replicate DNA in vitro (outside of living organisms) or observe
replication processes within cells. The primary goal is to illustrate the
mechanisms of DNA synthesis, understand the roles of key enzymes, and
visualize the replicated DNA.

Importance of Conducting a DNA Replication Lab

Understanding DNA replication is essential because:

- It explains how genetic information is transmitted from one generation to
the next.
- It helps identify mutations and genetic anomalies.
- It provides insights into cell cycle regulation and cancer biology.
- It supports genetic engineering and biotechnology applications.

Hands-on experiments reinforce theoretical knowledge, improve technical
skills, and foster a deeper understanding of molecular processes.

Key Concepts in DNA Replication

Before diving into the lab procedures, it’s crucial to understand some
fundamental concepts and components involved in DNA replication:



Major Enzymes and Proteins

- DNA Helicase: Unwinds the DNA double helix.
- DNA Polymerase: Synthesizes new DNA strands by adding nucleotides.
- Primase: Synthesizes RNA primers to initiate replication.
- Ligase: Seals nicks in the sugar-phosphate backbone.
- Single-Strand Binding Proteins (SSBPs): Stabilize unwound DNA strands.

Replication Process Overview

1. Initiation: Unwinding of the DNA helix by helicase.
2. Primer Synthesis: Primase lays down RNA primers.
3. Elongation: DNA polymerase extends new strands.
4. Termination: Completion of replication and sealing of fragments.

Designing a DNA Replication Lab Experiment

When setting up a DNA replication lab, several factors should be considered:

- The choice of model system (e.g., bacterial plasmids, yeast, or mammalian
cells)
- The specific aim of the experiment (visualization, enzyme activity,
mutation analysis)
- Required materials and safety protocols
- Methods for detecting and analyzing replicated DNA

Common Types of DNA Replication Labs

Different labs focus on various aspects of DNA replication:

1. In Vitro DNA Replication Assays

These experiments involve replicating DNA in a controlled laboratory
environment using purified enzymes and templates. They help study enzyme
activity, replication fidelity, and the effects of mutations.

2. DNA Labeling and Visualization

Using radioactive or fluorescent nucleotides, students can visualize
replicated DNA through gel electrophoresis or microscopy.



3. PCR-Based Replication Studies

Polymerase Chain Reaction (PCR) is a technique that amplifies specific DNA
sequences, serving as a practical model of DNA replication in vitro.

Step-by-Step Guide to Conducting a DNA
Replication Lab

Here is a typical procedure for an in vitro DNA replication experiment:

Materials Needed

- Template DNA (circular or linear)
- DNA primers
- DNA polymerase (e.g., Taq polymerase)
- Nucleotides (dNTPs)
- Buffer solutions
- Magnesium ions (Mg2+)
- PCR tubes or reaction chambers
- Thermal cycler or water bath
- Gel electrophoresis apparatus
- Ethidium bromide or SYBR Green (for DNA visualization)
- Safety equipment (gloves, goggles)

Procedure

1. Preparation of Reaction Mix:

- Combine buffer, Mg2+, dNTPs, primers, and DNA polymerase.
- Add template DNA to the mix.

2. Thermal Cycling (if PCR-based):

- Denaturation step (~95°C): Separate DNA strands.
- Annealing step (~50-65°C): Bind primers to template.
- Extension step (~72°C): DNA polymerase synthesizes new strands.

3. Incubate:

- Run the reaction for 30-60 minutes depending on the protocol.

4. Analysis:

- Load samples onto an agarose gel.



- Run gel electrophoresis.
- Visualize DNA bands under UV light after staining.

Interpreting Results from a DNA Replication Lab

The key to analyzing DNA replication experiments is understanding what the
results indicate:

- Successful replication: Presence of DNA bands at expected sizes.
- Fidelity of replication: Absence of unexpected bands or mutations.
- Efficiency: Intensity of bands correlates with amount of replicated DNA.
- Effects of variables: Changes in enzyme concentrations, temperature, or
inhibitors can affect replication outcomes.

Applications and Advanced Techniques in DNA
Replication Labs

Modern labs use advanced techniques to deepen understanding:

1. Quantitative PCR (qPCR)

Allows real-time measurement of DNA amplification, providing insights into
replication efficiency and kinetics.

2. Fluorescence Microscopy

Visualizes replication foci within cells, illustrating replication timing and
spatial organization.

3. DNA Sequencing

Analyzes replicated DNA to detect mutations or confirm sequence fidelity.

Safety Considerations in DNA Replication Labs

Working with DNA and biochemical reagents requires adherence to safety
protocols:



- Use of gloves, lab coats, and eye protection.
- Proper disposal of hazardous waste, especially radioactive materials or
ethidium bromide.
- Working in designated areas with proper ventilation.

Summary: The Significance of DNA Replication
Labs

Conducting a DNA replication lab provides vital insights into the fundamental
process of genetic duplication. It bridges theoretical knowledge with
practical skills, fostering a deeper understanding of molecular biology.
Whether exploring enzyme functions, mutation effects, or biotechnological
applications, these experiments are essential for students and researchers
alike.

Conclusion

A well-designed DNA replication lab enhances comprehension of essential
biological processes, supports scientific inquiry, and prepares students for
advanced research in genetics and molecular biology. By mastering techniques
such as PCR, gel electrophoresis, and enzyme assays, learners can observe
firsthand how life’s blueprint is faithfully copied, ensuring the continuity
of genetic information across generations.

If you're planning to set up or participate in a DNA replication lab,
remember to follow safety guidelines, understand the underlying mechanisms,
and interpret results carefully to draw meaningful conclusions about this
vital biological process.

Frequently Asked Questions

What are the main steps involved in DNA replication
in the lab?
The main steps include initiation at the origin of replication, unwinding the
DNA strands by helicase, priming by primase, elongation by DNA polymerase,
and finally, ligation to join Okazaki fragments on the lagging strand.

What is the purpose of using labeled nucleotides in
a DNA replication lab?
Labeled nucleotides, such as radioactive or fluorescent markers, help



visualize and track DNA synthesis during replication, allowing students to
observe replication progress and understand the process more clearly.

How can you demonstrate semi-conservative
replication in a lab experiment?
By growing bacteria in media with heavy and light isotopes of nitrogen and
then analyzing the DNA through density gradient centrifugation, students can
observe that each new DNA molecule contains one original and one new strand,
confirming semi-conservative replication.

What safety precautions should be taken during a DNA
replication lab?
Always wear appropriate personal protective equipment such as gloves and
goggles, handle chemicals and reagents carefully, dispose of biological waste
properly, and follow instructor guidelines to ensure a safe laboratory
environment.

What are common challenges faced during DNA
replication experiments, and how can they be
addressed?
Challenges include incomplete DNA denaturation, contamination, or enzyme
inefficiency. These can be addressed by optimizing reaction conditions,
maintaining sterile techniques, and ensuring all reagents are fresh and
properly stored.

Additional Resources
DNA Replication Lab: Unlocking the Secrets of Genetic Duplication

DNA replication lab exercises serve as a cornerstone in understanding the
fundamental process that sustains life: the accurate duplication of genetic
material. Conducted within the controlled environment of a laboratory, these
experiments provide invaluable insights into the mechanisms that ensure
genetic fidelity from one cell generation to the next. Whether performed in
academic research, medical diagnostics, or biotechnology industries, DNA
replication labs are essential for deciphering the intricacies of molecular
biology.

This article explores the core aspects of DNA replication labs, from their
scientific principles and methodologies to their practical applications and
educational significance. By delving into each stage and technique, we aim to
offer a comprehensive yet accessible overview of this pivotal area of
biological research.



---

The Significance of DNA Replication in Biology

Before diving into lab procedures, it’s important to understand why DNA
replication is such a fundamental process. Every living organism relies on
the precise duplication of its genetic blueprint before cell division. This
ensures that each daughter cell inherits an exact copy of DNA, maintaining
genetic stability across generations.

In nature, DNA replication occurs with remarkable accuracy, but scientists
need to study this process under controlled conditions to unravel its
complexities and troubleshoot errors like mutations or replication fork
stalls that can lead to diseases such as cancer.

---

Core Principles Behind DNA Replication

Semi-Conservative Model

The most widely accepted model for DNA duplication is the semi-conservative
model, proposed by Watson and Crick, which states:

- Each new DNA molecule consists of one original (parental) strand and one
newly synthesized strand.
- This mechanism ensures fidelity and minimizes errors during copying.

Key Enzymes and Proteins

DNA replication relies on a suite of specialized enzymes and proteins,
including:

- DNA Helicase: Unwinds the double helix, creating replication forks.
- DNA Primase: Synthesizes RNA primers necessary for DNA polymerase to
initiate synthesis.
- DNA Polymerase: Extends DNA strands by adding nucleotides complementary to
the template.
- Ligase: Seals nicks between Okazaki fragments on the lagging strand.
- Single-Strand Binding Proteins (SSBs): Stabilize unwound DNA strands.

---

Designing a DNA Replication Lab: Objectives and Setup

Educational Objectives

A typical DNA replication lab aims to:

- Demonstrate the process of DNA unwinding and synthesis.
- Visualize the progression of replication forks.



- Understand enzyme functions in DNA replication.
- Introduce students to laboratory techniques such as Gel Electrophoresis and
PCR.

Materials and Equipment

Common materials for a DNA replication experiment include:

- Template DNA: Known sequence, often plasmid DNA.
- Primers: Short DNA sequences complementary to target regions.
- Nucleotides (dNTPs): Building blocks for new DNA strands.
- DNA Polymerase: Enzyme used for synthesis.
- Buffer solutions: To maintain optimal conditions.
- Thermal Cycler (PCR machine): For controlled temperature reactions.
- Agarose gel and electrophoresis apparatus: For analyzing DNA products.
- Stains (e.g., Ethidium Bromide or SYBR Green): For visualizing DNA.

---

Step-by-Step Breakdown of a Typical DNA Replication Lab

1. Preparing the Reaction Mixture

The first step involves assembling the reaction components:

- Mix template DNA, primers, nucleotides, DNA polymerase, buffers, and other
necessary reagents in a sterile tube.
- Ensure the concentrations are optimal: typically, primers are around 0.1-1
μM, dNTPs at 200 μM each, and enzyme as per manufacturer instructions.

2. Initiating the Reaction

- The mixture is incubated at a specific temperature, often around 72°C for
PCR-based replication, or at 37°C for other enzymatic reactions.
- The temperature cycling (denaturation, annealing, extension) mimics natural
processes and allows for exponential amplification of target sequences.

3. Amplification and Replication

- During the thermal cycling, DNA strands denature, primers anneal to their
complementary sequences, and DNA polymerase synthesizes new strands.
- Multiple cycles produce significant quantities of DNA, facilitating
subsequent analysis.

4. Analysis via Gel Electrophoresis

- Post-reaction, samples are loaded into an agarose gel.
- Applying an electric current causes negatively charged DNA fragments to
migrate toward the positive electrode.
- Smaller fragments travel faster, allowing size estimation when compared
against a DNA ladder.



5. Visualization and Interpretation

- Stains like Ethidium Bromide bind to DNA and fluoresce under UV light.
- The presence of the expected band indicates successful amplification or
replication.
- Multiple bands may suggest nonspecific amplification, requiring
optimization.

---

Advanced Techniques in DNA Replication Labs

Beyond basic PCR, more sophisticated methods enhance understanding:

- Real-Time PCR (qPCR): Quantifies DNA amplification in real-time, providing
insights into replication efficiency.
- DNA Sequencing: Determines the exact nucleotide sequence of replicated DNA
to check for errors.
- Radioactive Labeling: Incorporates radioactive nucleotides to track DNA
synthesis visually.
- Replication Fork Visualization: Using electron microscopy or fluorescence
microscopy with labeled proteins to observe replication dynamics.

---

Practical Applications of DNA Replication Labs

Studying DNA replication in the lab has far-reaching implications:

- Medical Diagnostics: Detecting genetic mutations and viral DNA (e.g.,
COVID-19 testing).
- Genetic Engineering: Cloning genes and developing recombinant DNA products.
- Cancer Research: Understanding replication errors that lead to genomic
instability.
- Biotechnology: Producing DNA-based products, such as insulin or vaccines.
- Educational Purposes: Teaching students foundational concepts of molecular
biology.

---

Challenges and Troubleshooting

Despite meticulous planning, DNA replication experiments can encounter
hurdles:

- Low Yield of DNA: Insufficient enzyme activity or suboptimal reaction
conditions.
- Non-specific Amplification: Primer design issues or incorrect annealing
temperatures.
- Degraded DNA Templates: Poor sample quality or contamination.
- Contamination: Introduction of extraneous DNA leading to false positives.



Addressing these issues involves optimizing reaction parameters, redesigning
primers, ensuring sterile techniques, and validating reagents.

---

The Educational Impact of DNA Replication Labs

Hands-on DNA replication experiments serve as powerful educational tools.
They enable students to:

- Visualize abstract molecular processes.
- Develop critical thinking through experimental design.
- Learn essential laboratory skills, including pipetting, electrophoresis,
and data interpretation.
- Appreciate the importance of precision and controls in scientific research.

By engaging directly with the mechanisms of DNA replication, learners gain a
deeper appreciation for the molecular foundations of life.

---

Future Directions in DNA Replication Research

Ongoing research in DNA replication aims to:

- Elucidate the mechanisms of replication stress and its link to cancer.
- Develop targeted therapies that exploit replication machinery.
- Engineer synthetic DNA replication systems for nanotechnology or medicine.
- Improve high-throughput techniques for genome-wide replication mapping.

As technology advances, DNA replication labs will continue to evolve,
providing even richer insights into the blueprint of life.

---

In conclusion, the DNA replication lab is more than a simple classroom
experiment; it embodies the intersection of biology, chemistry, and
technology. Through meticulous experimentation and analysis, scientists and
students alike unlock the secrets of how life perpetuates itself at the
molecular level. As our understanding deepens, so too does our capacity to
innovate in medicine, agriculture, and biotechnology—underscoring the
enduring importance of mastering the art and science of DNA replication.

Dna Replication Lab

  dna replication lab: 2024-25 NVS Lab Attendant/Assistant Solved Papers YCT Expert Team ,
2024-25 NVS Lab Attendant/Assistant Solved Papers 592 995 Bilingual E. This book contains
previous year solved papers 66 sets and 5875 objective questions.

https://oexd.emailarray.com/mt-one-003/dna-replication-lab.pdf


  dna replication lab: Exploring Physical Anthropology Laboratory Manual & Workbook Suzanne
E. Walker-Pacheco, 2017-02-01 Exploring Physical Anthropology is a comprehensive, full-color lab
manual intended for an introductory laboratory course in physical anthropology. It can also serve as
a supplementary workbook for a lecture class, particularly in the absence of a laboratory offering.
This laboratory manual enables a hands-on approach to learning about the evolutionary processes
that resulted in humans through the use of numerous examples and exercises. It offers a solid
grounding in the main areas of an introductory physical anthropology lab course: genetics,
evolutionary forces, human osteology, forensic anthropology, comparative/functional skeletal
anatomy, primate behavior, paleoanthropology, and modern human biological variation.
  dna replication lab: Cheese Paul L.H. McSweeney, Paul D. Cotter, David W Everett, Rani
Govindasamy-Lucey, 2025-06-16 Cheese: Chemistry, Physics and Microbiology, Fifth Edition,
provides a comprehensive overview of the chemical, biochemical, microbiological, and
physico-chemical aspects of cheese, taking the reader from rennet and acid coagulation of milk, to
the role of cheese and related foods in addressing public health issues. This updated revision, the
most comprehensive work on the science of cheese, addresses from the basic definition of cheese, to
the diverse factors that affect its quality. Understanding these fermented milk-based food products
is vital to a global audience, with the market for cheese continuing to increase even as food
ingredient. Divided in two volumes, this book contains by far the most comprehensive coverage of
the scientific aspects of this important dairy product, covering all aspects of cheese manufacture and
ripening from the standpoint of basic science (vol 1). In addition, coverage is included of all major
families of cheese (vol 2). - Thoroughly revised edition brings updated, new chapters that cover
cheese structure, digestibility, acid-curd, and acid/heat coagulated cheeses - Offers practical
explanations and solutions to challenges, including case studies - Presents content that is ideal for
those learning and practicing the art of cheesemaking at all levels of research and production
  dna replication lab: A Hands-On Introduction to Forensic Science Mark Okuda, Frank H.
Stephenson, PhD., 2014-10-17 One failing of many forensic science textbooks is the isolation of
chapters into compartmentalized units. This format prevents students from understanding the
connection between material learned in previous chapters with that of the current chapter. Using a
unique format, A Hands-On Introduction to Forensic Science: Cracking the Case approaches the
topic of forensic science from a real-life perspective in a way that these vital connections are
encouraged and established. The book utilizes an ongoing fictional narrative throughout,
entertaining students as it provides hands-on learning in order to crack the case. As two
investigators try to solve a missing persons case, each succeeding chapter reveals new characters,
new information, and new physical evidence to be processed. A full range of topics are covered,
including processing the crime scene, lifting prints, trace and blood evidence, DNA and mtDNA
sequencing, ballistics, skeletal remains, and court testimony. Following the storyline, students are
introduced to the appropriate science necessary to process the physical evidence, including math,
physics, chemistry, and biology. The final element of each chapter includes a series of cost-effective,
field-tested lab activities that train students in processing, analyzing, and documenting the physical
evidence revealed in the narrative. Practical and realistic in its approach, this book enables students
to understand how forensic science operates in the real world.
  dna replication lab: An Introduction to Molecular Evolution and Phylogenetics Lindell
Bromham, 2016-10-14 DNA can be extracted and sequenced from a diverse range of biological
samples, providing a vast amount of information about evolution and ecology. The analysis of DNA
sequences contributes to evolutionary biology at all levels, from dating the origin of the biological
kingdoms to untangling family relationships. An Introduction to Molecular Evolution and
Phylogenetics presents the fundamental concepts and intellectual tools you need to understand how
the genome records information about evolutionary past and processes, how that information can be
read, and what kinds of questions we can use that information to answer. Starting with evolutionary
principles, and illustrated throughout with biological examples, it is the perfect starting point on the
journey to an understanding of the way molecular data is used in modern biology. Online Resource



Centre The Online Resource Centre features: For registered adopters of the book: - Class plans for
one-hour hands-on sessions associated with each chapter - Figures from the textbook to view and
download
  dna replication lab: Science Strategies to Increase Student Learning and Motivation in
Biology and Life Science Grades 7 Through 12 David Butler, 2022-02-17 On the first day of
school, have you ever thought of your classrooms as newly opened boxes of crayons? I do. Like
pencil-sticks of colored wax, the students each have different names, individual characteristics, and
various levels of brightness. I set a goal each year to promote not only creativity but to draw out of
my students' reasons about why science is so important. As science educators, we not only need to
illustrate the importance of knowing facts and terminology; but, also be able to frame those concepts
in such a way that students are motivated to want to study and understand biology. When I began
teaching, I never thought that I would have the multitude of experiences I have now. I have taught in
schools ranging from city to rural, public to private, and large to small; not to mention classes
ranging from general science to advanced biology. Through these diverse experiences, I have
developed a number of strategies that have enhanced student achievement and science
appreciation. In this book, I will share with you these experiences and techniques, showing you how
to enhance teaching skills, increase student drive, create mental connections, better manage your
class time, use proper technology, practice forms of differentiation, and incorporate the NGSS. In
addition, this text allows me to share my most treasured philosophies, experiences, and teaching
strategies and how they can be applied to biology/life science classrooms.
  dna replication lab: AP Biology For Dummies Peter J. Mikulecky, Michelle Rose Gilman, Brian
Peterson, 2008-06-02 Relax. The fact that you’re even considering taking the AP Biology exam
means you’re smart, hard-working and ambitious. All you need is to get up to speed on the exam’s
topics and themes and take a couple of practice tests to get comfortable with its question formats
and time limits. That’s where AP Biology For Dummies comes in. This user-friendly and completely
reliable guide helps you get the most out of any AP biology class and reviews all of the topics
emphasized on the test. It also provides two full-length practice exams, complete with detailed
answer explanations and scoring guides. This powerful prep guide helps you practice and perfect all
of the skills you need to get your best possible score. And, as a special bonus, you’ll also get a handy
primer to help you prepare for the test-taking experience. Discover how to: Figure out what the
questions are actually asking Get a firm grip on all exam topics, from molecules and cells to ecology
and genetics Boost your knowledge of organisms and populations Become equally comfortable with
large concepts and nitty-gritty details Maximize your score on multiple choice questions Craft clever
responses to free-essay questions Identify your strengths and weaknesses Use practice tests to
adjust you exam-taking strategy Supplemented with handy lists of test-taking tips, must-know
terminology, and more, AP Biology For Dummies helps you make exam day a very good day, indeed.
  dna replication lab: Biochemistry & Molecular Biology DR SOURAV DAS, 2024-09-23
Biochemistry & Molecular Biology offers an in-depth exploration of the molecular mechanisms that
drive the living systems around us. Serving as an essential resource for students, researchers, and
professionals alike, this book provides a balanced combination of fundamental concepts and
cutting-edge discoveries in the field. It spans a range of topics, from the structure and function of
biomolecules like proteins and nucleic acids to the intricate processes of gene expression, enzymatic
regulation, and cellular metabolism. This text is designed to be accessible yet comprehensive,
making it suitable for both newcomers to the field and experienced readers looking to deepen their
understanding. With clear explanations, detailed illustrations, and up-to-date examples from recent
research, Biochemistry & Molecular Biology is an invaluable tool for grasping the complex
biochemistry that powers life on Earth. Whether you are studying for exams, conducting research, or
simply have a curiosity about the molecular basis of life, this book will guide you through the
wonders of biochemistry and molecular biology with clarity and insight.
  dna replication lab: Scientific and Technical Aerospace Reports , 1967
  dna replication lab: Research Awards Index , 1977



  dna replication lab: Genome Analysis and Human Health Leena Rawal, Sher Ali,
2017-06-08 This book highlights selected current data and its relevance in the human health care
system, offering a fundamental primer on genetics and human health. With the advent of new
high-throughput technologies (for the whole genome including exome sequencing), the conventional
focus on genetics and individual genes is now shifting toward the analysis of complex genes,
gene-gene interactions and the association between genes and environment, including epigenetics.
The rapidly changing scientific research landscape, with the ever-growing influx of data on one hand
and emergence of newer and more complicated diseases on the other, has created a dilemma for
researchers and caregivers, who are still hopeful that advances in genetics and genomics will
provide avenues for the understanding, prevention and possible cure of human diseases. The book
focuses on the interactions between genes and proteins at both the transcriptome and proteome
levels, which in turn affect the human genome and health. Additionally, it covers the domain that
must be explored in order to understand the gene-gene and protein-protein interactions that
contribute to human health. The book offers a valuable guide for all students and researchers
working in the area of molecular genetics and genomics.
  dna replication lab: Cumulated Index Medicus , 1967
  dna replication lab: A to Z of Chemists, Updated Edition Elizabeth Oakes, 2019-10-01 A to
Z of Chemists, Updated Edition tells the stories of nearly 100 chemists—both well-known scientific
greats of history and contemporary scientists whose work is just verging on greatness. Readers will
find fascinating entries on people such as Gertrude Belle Elion, who developed drugs to cure
diseases as diverse as leukemia, gout, herpes, malaria, and arthritis. From famous mainstream
chemists to minority scientists often excluded from similar titles, A to Z of Chemists, Updated
Edition spans all cultures, ethnicities, and eras. Designed for high school through early college
students, this title in the Notable Scientists series is also an ideal resource for all readers interested
in chemistry. Articulated in everyday language, even the most complex concepts are accessible.
While the majority of the scientists in this work are, first and foremost, chemists, there is a handful
of physicists, biologists, and other scientists who made significant contributions to chemistry. People
covered include: Robert Wilhelm Bunsen (1811–1899) Louis Pasteur (1822–1895) George
Washington Carver (1864–1943) St. Elmo Brady (1884–1966) Karl Ziegler (1898–1973) Percy Lavon
Julian (1899–1975) Linus Carl Pauling (1901–1994) Dorothy Crowfoot Hodgkin (1910–1994) Robert
Burns Woodward (1917–1979) Sir George Porter (1920–2002) Sir Aaron Klug (1926–2018)
Jean-Pierre Sauvage (1944–present) Aziz Sancar (1946–present) Ahmed Zewail (1946–2016)
Venkatraman Ramakrishnan (1952–present)
  dna replication lab: Environmental Health Perspectives , 1993
  dna replication lab: Research and Development in Progress U.S. Atomic Energy Commission.
Division of Biology and Medicine, 1968
  dna replication lab: TID. , 1963
  dna replication lab: Research Grants Index National Institutes of Health (U.S.). Division of
Research Grants, 1975
  dna replication lab: Energy Research Abstracts , 1989
  dna replication lab: Inventory of Federal Energy-related Environment and Safety Research for
FY 1979 , 1980
  dna replication lab: EPA Publications Bibliography Quarterly Abstract Bulletin United States.
Environmental Protection Agency, 1992
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