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1. What does a voltage pulse indicate when a cell passes the
laser beam?

A. The size and structure of the cell
B. The presence of contaminants in the sample

C. The molecular weight of the fluorophores
D. The rate at which cells multiply

2. What is a characteristic of neutral density filters?
A. They only reduce red wavelengths
B. They modify all wavelengths uniformly

C. They enhance brightness without color change
D. They block ultraviolet light only

3. What is the use of density plots in flow cytometry?
A. Display size distribution of cells
B. Show multiple markers on a single axis
C. Display two measurement parameters as a dot plot
D. Quantify cell adherence properties

4. Which type of scatter is proportional to the cell size in a
cytometry experiment?

A. Side scatter (SSC)

B. Forward scatter (FSC)
C. Back scatter

D. Random scatter

5. What is the primary role of flow cytometry in stem cell
research?

A. To quantify cell adhesion molecules
B. To identify and isolate stem cells
C. To measure cytokine levels

D. To analyze gene expression
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6. What type of tube is recommended for storing first pull
bone marrow aspirate?

A. Green top tube (sodium heparin)
B. Blue top tube (citrate)

C. Red top tube (serum)

D. Purple top tube (EDTA)

7. Which factor can lead to power loss when using optical
fibers?

A. The type of laser used
B. The distance the light travels
C. The presence of additional components

D. The compatibility of fiber materials with UV light

8. When preparing fresh tissue for analysis, what is the
required storage medium for optimal cell viability?

A. RPMI tissue culture medium
B. Culture media with serum

C. Cold saline solution

D. Normal saline

9. What must be completed and approved by the flow

cytometry laboratory manager before starting new
experiments?

A. A bio safety information sheet or questionnaire
B. A training manual for staff

C. A financial budget for the projects

D. A marketing plan for the laboratory

10. Who is responsible for reporting incidents related to
potential exposure in laboratories?

A. Only the lab manager
B. All l1ab personnel involved
C. The safety officer only

D. The Principal Investigator solely
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1. What does a voltage pulse indicate when a cell passes the
laser beam?

A. The size and structure of the cell

B. The presence of contaminants in the sample
C. The molecular weight of the fluorophores
D. The rate at which cells multiply

When a cell passes through a laser beam in a flow cytometer, a voltage pulse is generated
that primarily provides information about the size and structure of the cell. This voltage
pulse corresponds to the amount of light scattered by the cell as it interrupts the laser
beam. Generally, larger cells will scatter more light and produce a stronger signal,
resulting in a higher voltage pulse, while smaller cells will generate a lower voltage
pulse. The size of the cell can be inferred from the amplitude of this voltage pulse, while
differences in cell structure, such as granularity or internal complexity, can also
influence the scattering pattern and therefore alter the voltage signal. This is critical for
distinguishing different types of cells in a sample, as variations in size and structure are
often key indicators used in cytometry to identify and analyze populations of cells.

While other aspects of cellular characteristics may be informative in cytometry, such as
identifying contaminants or analyzing fluorophore properties, the primary utility of the
voltage pulse in this context is related to the size and structural information of the cells
as they flow past the laser.

2. What is a characteristic of neutral density filters?

A. They only reduce red wavelengths

B. They modify all wavelengths uniformly
C. They enhance brightness without color change
D. They block ultraviolet light only

Neutral density filters are designed to uniformly reduce the intensity of all wavelengths
of light that pass through them. This characteristic allows for the consistent
management of light exposure without altering the color balance of the light being
transmitted. As a result, these filters can effectively decrease the overall brightness of a
scene while maintaining an accurate representation of the colors within it. This uniform
attenuation makes neutral density filters particularly useful in various optical
applications, including photography and scientific instrumentation, where control over
light intensity is essential for achieving the desired image quality or experimental
conditions.
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3. What is the use of density plots in flow cytometry?
A. Display size distribution of cells
B. Show multiple markers on a single axis

C. Display two measurement parameters as a dot plot
D. Quantify cell adherence properties

The correct answer highlights that density plots visualize two measurement parameters
by representing the data in a way that emphasizes the concentration of cells within a
certain range of the parameters being measured. In flow cytometry, density plots are
particularly useful for illustrating the distribution of cells across two dimensions (for
instance, fluorescence intensity of two different markers), allowing you to see where the
majority of the data points are concentrated. This is essential for understanding the
relationships between different cell populations based on these measurement
parameters. Each of the other options refers to different capabilities or uses of flow
cytometry visualization methods. For instance, displaying size distribution of cells
pertains more to scatter plots, typically forward and side scatter, whereas showing
multiple markers on a single axis can be done via histograms or overlays, but it does not
account for the two-dimensional view provided by a density plot. Similarly, quantifying
cell adherence properties is generally addressed through other methodologies rather
than through the density plot's focus on two measurable parameters in the context of cell
populations. Thus, the choice highlights the distinctive advantage of using density plots
for visualizing and analyzing complex relationships in flow cytometry data.

4. Which type of scatter is proportional to the cell size in a
cytometry experiment?

A. Side scatter (SSC)

B. Forward scatter (FSC)
C. Back scatter

D. Random scatter

In a cytometry experiment, forward scatter (FSC) is a critical parameter used to assess
cell size. This parameter measures the light that is scattered in the forward direction as
cells pass through a laser beam. The amount of light scattered correlates with the volume
(and thus the size) of the cells. Larger cells typically scatter more light in the forward
direction than smaller ones; hence, FSC serves as a reliable indicator of cell size.
Forward scatter is essential for distinguishing different cell populations based on their
size, which is fundamental for various cytometric analyses, such as identifying and
quantifying specific cell types in a sample. This property makes FSC a primary tool in
cytometry for size assessment, allowing researchers to sort or analyze cells based on
their dimensions accurately.
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5. What is the primary role of flow cytometry in stem cell
research?

A. To quantify cell adhesion molecules
B. To identify and isolate stem cells

C. To measure cytokine levels
D. To analyze gene expression

The primary role of flow cytometry in stem cell research is to identify and isolate stem
cells. This technique utilizes fluorescently labeled antibodies that bind to specific surface
markers present on stem cells. By passing cells through a laser beam, flow cytometry can
detect these fluorescent markers, allowing researchers to differentiate between various
cell types based on their surface characteristics. Stem cells often express unique
combinations of surface markers that can be used for their identification and sorting. For
instance, hematopoietic stem cells can be distinguished from other blood cells using
markers such as CD34 and CD38. This ability to isolate specific cell populations is crucial
in stem cell research, as it enables scientists to study the properties and behaviors of
stem cells, which can lead to advancements in regenerative medicine and therapeutic
applications. While quantifying cell adhesion molecules, measuring cytokine levels, and
analyzing gene expression are all important techniques in biological research, they do
not specifically relate to the key functions of flow cytometry in the context of stem cell
research. The primary focus of flow cytometry here is the identification and isolation
aspect, making it invaluable for advancing our understanding of stem cell biology.

6. What type of tube is recommended for storing first pull
bone marrow aspirate?

A. Green top tube (sodium heparin)
B. Blue top tube (citrate)

C. Red top tube (serum)
D. Purple top tube (EDTA)

The recommended type of tube for storing a first pull bone marrow aspirate is the green
top tube, which contains sodium heparin. Heparin acts as an anticoagulant, effectively
preventing clotting of the bone marrow sample. This is crucial as it allows for the
preservation of cellular components and provides an accurate representation of the bone
marrow's cellularity and morphology for subsequent analysis, particularly in cytometric
studies. Bone marrow aspirates must be processed quickly to maintain viability and
integrity, making heparinized tubes a preferred choice because they allow for prolonged
storage without clot formation. The sodium heparin's ability to maintain the sample in a
liquid state aids in performing further cytological and flow cytometric analyses, which
rely on intact cells for accurate results. Other tube types, while serving different
purposes in laboratory diagnostics, are less suitable for bone marrow samples. For
instance, the blue top tube, which contains citrate, is primarily used for coagulation
studies and may not adequately preserve cellular characteristics. The red top tube,
containing no anticoagulants, is not suitable for hematologic analyses as it allows the
sample to clot. The purple top tube, which contains EDTA, is often used for
hematological studies but can potentially alter the morphology
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7. Which factor can lead to power loss when using optical
fibers?

A. The type of laser used

B. The distance the light travels

C. The presence of additional components

D. The compatibility of fiber materials with UV light

The factor that can lead to power loss when using optical fibers is the compatibility of
fiber materials with UV light. Optical fibers are designed to transmit light effectively, but
if they are not made of materials that are compatible with UV wavelengths, they can
suffer from attenuation or degradation. This can occur due to factors such as absorption
of UV light by the fiber material, which leads to a loss of light intensity over distance.
When fibers are exposed to UV light for extended periods, the materials can deteriorate,
resulting in increased scattering and loss of transmitted power. Proper selection of fiber
materials, specifically those that are UV-stable, ensures that the optical fibers maintain
their integrity and efficiency when facilitating the transmission of light, particularly in
applications where UV light is used. In contrast, while the type of laser, distance the
light travels, and the presence of additional components can also affect signal strength
and performance, they do not directly attribute to material compatibility issues like UV
light does. Thus, focusing on the materials' ability to handle UV radiation ensures
minimal power loss in optical fiber applications.

8. When preparing fresh tissue for analysis, what is the
required storage medium for optimal cell viability?

A. RPMI tissue culture medium
B. Culture media with serum
C. Cold saline solution

D. Normal saline

The required storage medium for optimal cell viability when preparing fresh tissue for
analysis is RPMI tissue culture medium. RPMI (Roswell Park Memorial Institute)
medium is a nutrient-rich solution specifically formulated to maintain the viability and
functionality of various cell types in vitro. It contains essential nutrients, vitamins, amino
acids, and salts that support cellular metabolism, making it ideal for keeping tissues and
cells alive during preparation and analysis. In contrast, culture media with serum, while
they can support cell viability, are often more complex and may not be necessary for
initial tissue preparation. The addition of serum can introduce variability based on the
source and composition of the serum, which may not be optimal for preserving specific
cell types in fresh tissues. Cold saline solution and normal saline are more basic
solutions that do not provide the necessary nutrients and factors needed to maintain cell
viability. These solutions are typically used for stabilizing cells in different contexts but
lack the components that promote sustained cellular health during analysis. Hence, the
use of RPMI medium is the preferred choice in ensuring that cells remain viable and
functional during the preparatory stages.
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9. What must be completed and approved by the flow

cytometry laboratory manager before starting new
experiments?

A. A bio safety information sheet or questionnaire
B. A training manual for staff

C. A financial budget for the projects
D. A marketing plan for the laboratory

In the context of initiating new experiments in a flow cytometry laboratory, completing
and obtaining approval for a bio safety information sheet or questionnaire is crucial. This
document ensures that all necessary safety protocols are identified and addressed,
safeguarding both laboratory personnel and the environment from potential hazards
associated with the handling of biological materials. The bio safety information sheet
outlines potential risks, necessary precautions, and emergency procedures, which are
fundamental to adhering to regulatory standards and institutional policies. The other
options, while they may be relevant to the broader operational aspects of the laboratory,
are not directly tied to the immediate safety and compliance requirements essential for
beginning new experiments. A training manual for staff is significant for education and
training but typically follows the establishment of safety protocols. A financial budget is
important for resource allocation but does not directly impact the safety of the
experimental procedures. A marketing plan, while beneficial for promoting laboratory
services, is not a requisite for ensuring safe experimental practices. Thus, the focus on
bio safety is paramount in the context of new experiments in cytometry.

10. Who is responsible for reporting incidents related to
potential exposure in laboratories?

A. Only the lab manager
B. All lab personnel involved

C. The safety officer only
D. The Principal Investigator solely

The responsibility for reporting incidents related to potential exposure in laboratories
falls on all lab personnel involved. This inclusive approach ensures that any incident, no
matter how minor it may seem, is effectively communicated. Lab personnel are often the
first to observe or experience incidents and therefore are in the best position to identify
potential hazards and prevent them from worsening. Encouraging all team members to
be vigilant about safety and to report incidents fosters a culture of safety and proactive
risk management in the laboratory environment. Each person’s insights and observations
can contribute to understanding the circumstances of an incident and developing
strategies to mitigate future risks. In situations where only one individual, such as the
lab manager, safety officer, or Principal Investigator, is designated as responsible for
reporting, it can lead to missed incidents or delayed responses to potential threats to
safety. This collaborative responsibility emphasizes the importance of teamwork in
maintaining a safe laboratory atmosphere.
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