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Culture of Animal Cells: A Manual of Basic Techniques
Animal cell culture, a cornerstone of modern biological research, involves the growth of animal cells outside their natural
environment. This manual delves into the basic techniques required for successful cell cultivation, addressing crucial aspects like
aseptic technique, cell media preparation, and cell line maintenance. Mastering these techniques is pivotal for a wide range
of applications, from drug discovery and toxicity testing to disease modeling and regenerative medicine. This guide serves as a
practical introduction, providing the foundational knowledge needed for beginners to embark on their cell culture journey.

Introduction to Animal Cell Culture
The culture of animal cells offers unparalleled opportunities to study cellular processes, manipulate genetic material, and produce
valuable biomolecules. Understanding the intricacies of cell culture techniques is essential for achieving reliable and
reproducible results. This involves creating a sterile and controlled environment that mimics the physiological conditions necessary
for cell survival and proliferation. Factors such as temperature, pH, and nutrient availability are meticulously controlled to ensure
optimal cell growth and maintain cell health. The process, while demanding precision, can be mastered with diligent practice and
adherence to established protocols.

Establishing a Sterile Environment: Aseptic Technique
Aseptic technique is paramount in animal cell culture. Contamination, whether bacterial, fungal, or mycoplasmal, can quickly ruin
an experiment and jeopardize weeks or months of work. Therefore, maintaining a sterile work environment is non-negotiable. This
involves:

Cleanliness: Thorough cleaning and disinfection of the work area (cell culture hood, incubator, and equipment) are critical
before starting any procedure. Use appropriate disinfectants like 70% ethanol.
Sterile Equipment: All equipment used in cell culture should be sterile. This includes pipettes, flasks, dishes, and media
bottles. Autoclaving is the most common sterilization method.
Proper Attire: Wear appropriate personal protective equipment (PPE), including lab coats, gloves, and eye protection, to
minimize the risk of contamination.
Laminar Flow Hood: A laminar flow hood provides a sterile work environment by filtering out airborne contaminants. Work
within the hood to protect your cultures.
Careful Handling: Practice meticulous techniques to avoid introducing contaminants. Work slowly and deliberately,
minimizing the exposure of cultures to the air.

Failure to maintain a sterile environment can lead to significant complications, impacting experimental results and requiring costly
restarts.

Cell Culture Media Preparation and Maintenance
The choice of cell culture medium directly influences cell growth and function. Cell media provide essential nutrients, growth
factors, and buffers to maintain the optimal physiological environment. Common media include Dulbecco's Modified Eagle Medium
(DMEM) and RPMI 1640. These media are often supplemented with:

Serum: Fetal bovine serum (FBS) is commonly used as a supplement, providing essential growth factors and hormones.
Antibiotics: Penicillin and streptomycin are routinely added to inhibit bacterial contamination.
Other supplements: Depending on the specific cell type, additional supplements may be needed to support optimal
growth.

Preparing media correctly is crucial. Follow the manufacturer's instructions meticulously to ensure the correct concentration of
each component. Sterile filtration of the prepared media is essential to prevent contamination. Once prepared, media should be
stored appropriately to maintain its quality and prevent degradation. Regular monitoring of pH and glucose levels is also important
to ensure optimal cell health.

Common Cell Culture Techniques: Passaging and Cryopreservation
Cell passaging, also known as subculturing, is the process of transferring cells from a confluent culture to a new vessel with fresh
media, allowing for continued cell growth. This is crucial to prevent cells from becoming overcrowded and undergoing apoptosis
(programmed cell death). The technique involves detaching cells from the culture vessel using trypsin or other enzymes,
resuspending them in fresh media, and plating them into a new vessel.

Cryopreservation is the process of storing cells at ultra-low temperatures (-80°C or lower) to maintain their viability for long
periods. This is essential for preserving valuable cell lines and avoiding the need to constantly maintain actively growing cultures.
Cryopreservation involves slowly freezing cells in a cryoprotective agent like DMSO, preventing the formation of ice crystals that
could damage cells.
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Cell Line Authentication and Mycoplasma Testing
Maintaining the integrity of cell lines is essential. Contamination with other cell lines or mycoplasma can significantly affect
experimental results. Therefore, cell line authentication using techniques like short tandem repeat (STR) profiling is crucial to
ensure the identity and purity of cell lines. Regular mycoplasma testing is also critical to detect and eliminate mycoplasma
contamination, a common problem in cell culture.

Conclusion: Mastering the Fundamentals of Animal Cell Culture
Successful animal cell culture requires a combination of meticulous techniques, sterile practices, and a thorough understanding of
cellular biology. By mastering the fundamentals of aseptic technique, media preparation, passaging, cryopreservation, and
contamination control, researchers can ensure the reliability and reproducibility of their experiments. While initially challenging,
the rewards of working with animal cell cultures are immense, providing an invaluable tool for advancing scientific knowledge and
technological innovation. Continuous learning and improvement of technique are crucial for success in this dynamic field.

Frequently Asked Questions (FAQ)
Q1: What are the most common causes of cell culture contamination?

A1: The most common causes of contamination are airborne microbes, contaminated reagents (media, serum), and poor aseptic
technique. Human error is a significant factor.

Q2: How often should I change the media in my cell culture?

A2: The frequency of media changes depends on the cell type and growth rate. Generally, media changes are performed every 2-3
days for rapidly dividing cells.

Q3: What are the signs of mycoplasma contamination?

A3: Mycoplasma contamination can be subtle. Signs can include altered cell morphology, decreased growth rate, or changes in
cellular metabolism. Testing is essential for definitive diagnosis.

Q4: What is the best way to prevent contamination?

A4: The most effective prevention strategy is rigorous adherence to aseptic technique. This includes proper cleaning and
disinfection of the work area, use of sterile equipment, and meticulous handling of cell cultures.

Q5: How do I thaw frozen cells correctly?

A5: Thaw cells rapidly in a 37°C water bath, ensuring the vial is agitated gently to promote even thawing. Avoid rapid temperature
changes.

Q6: What are the ethical considerations of using animal-derived products in cell culture?

A6: The use of animal-derived products, like FBS, raises ethical concerns regarding animal welfare. Researchers are increasingly
exploring alternatives, such as serum-free media or plant-derived supplements.

Q7: What types of microscopes are suitable for observing animal cells in culture?

A7: An inverted light microscope is commonly used for observing cells in culture dishes. Fluorescence microscopy may be used for
specific applications, like visualizing fluorescently labelled proteins or organelles.

Q8: Where can I find detailed protocols for specific cell types?

A8: Detailed protocols for specific cell types are often available in peer-reviewed publications, cell line databases (like ATCC), and
reputable online resources. Consult the literature for optimal culture conditions for your specific cell type.

Culture of Animal Cells: A Manual of Basic Technique
Cultivating animal cells artificially is a cornerstone of modern biomedical research. This intricate process, though seemingly
straightforward, requires meticulous attention to precision and a thorough understanding of cellular physiology . This manual
furnishes a comprehensive guide to the basic techniques involved, enabling researchers, especially novices , to successfully initiate
and maintain animal cell cultures.

I. Choosing Your Cell Line and Culture Medium:

The first phase is selecting an appropriate cell line. Many cell lines are readily accessible from commercial suppliers , each with its
specific characteristics and growth needs . Factors to consider include the cell's source (e.g., human, mouse, insect), its
morphology , and its intended application in your research.

The culture medium is the suspension that provides the essential nutrients for cell growth. It's a complex mixture, usually
containing FBS (a rich source of growth factors and proteins), amino acids, vitamins, and buffers to maintain the appropriate pH.
Choosing the right medium is vital for optimal cell growth. Different cell lines have different needs regarding the type and



Culture Of Animal Cells A Manual Of Basic Technique

Culture Of Animal Cells A Manual Of Basic Technique
3

concentration of serum and other components. Some cell lines may require specialized media supplemented with additional growth
factors or hormones. For example, hybridoma cells used for antibody production often require a selective medium to ensure the
survival of only the antibody-producing clones. Similarly , certain stem cells need specific growth factors to maintain their
pluripotency.

II. Aseptic Technique: The Cornerstone of Success:

Maintaining a sterile setting is utterly essential to prevent contamination of your cell cultures. Contamination by bacteria, fungi, or
other cells can quickly ruin your experiment. Consequently, meticulous aseptic technique is paramount. This involves working in a
sterile work area, using sterile equipment and reagents, and practicing proper hygiene procedures. Regularly sterilizing your work
surfaces with 70% ethanol is a simple but highly effective practice. Careful observation and early detection of contamination is key;
any signs of cloudiness, color changes, or unusual morphology should be investigated immediately.

III. Cell Culture Techniques: Subculturing and Cryopreservation:

Once your cells are established, they will eventually reach confluence—the point at which they have covered the entire surface of
the culture vessel. At this point, they need to be split. Subculturing involves removing the cells from the culture vessel, separating
them in fresh medium, and transferring them to new vessels. The process typically involves cell dissociation – using an enzyme like
trypsin to break down the extracellular matrix and separate the cells.

Cryopreservation is the process of preserving cells by freezing them at ultra-low temperatures (-80°C or lower). This allows you to
store cells for extended durations without losing their viability. Cryopreservation typically involves slowly freezing the cells in a
cryoprotective agent such as dimethyl sulfoxide (DMSO) to prevent the formation of ice crystals that could damage the cells.

IV. Monitoring Cell Growth and Viability:

Regularly monitoring the growth and viability of your cell cultures is crucial. This can be done using various techniques, including
cell counting using a hemocytometer , assessing cell morphology under a optical microscope, and using assays to measure cell
viability (e.g., trypan blue exclusion assay). These methods provide essential information about cell health, allowing researchers to
detect any problems promptly and adjust their culture conditions accordingly.

V. Troubleshooting Common Problems:

Even with careful technique, problems can arise . Common issues include contamination, slow growth, and cell death.
Troubleshooting these problems involves systematically investigating potential causes and implementing corrective measures . For
example, slow growth might be due to an incorrect medium formulation, while cell death could indicate contamination or improper
handling. Maintaining detailed records of your procedures and observations is vital for effective troubleshooting.

Conclusion:

Culturing animal cells is a demanding but rewarding technique fundamental to many areas of biological and medical research.
Mastering the basic techniques outlined here—meticulous aseptic technique, appropriate medium selection, proper subculturing
and cryopreservation methods, and vigilant monitoring—will significantly improve the chances of success in your experiments. This
manual gives a solid foundation for further exploration of advanced cell culture techniques and applications.

FAQs:

1. Q: What is the most common cause of cell culture contamination?

A: The most common cause is human error, such as improper aseptic technique or using unsterile equipment or reagents.

2. Q: How often should I subculture my cells?

A: The frequency of subculturing depends on the cell line and its growth rate, but generally, cells are subcultured when they reach
confluence.

3. Q: What are the signs of a contaminated cell culture?

A: Signs include cloudiness in the media, changes in media color, presence of unusual particles, and changes in cell morphology
(e.g., cell rounding or detachment).

4. Q: What is the purpose of using a laminar flow hood?

A: A laminar flow hood creates a sterile environment by filtering air and removing contaminants, reducing the risk of contamination
during cell culture procedures.
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