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1. Which cancers are primarily associated with mutations in
BRCA genes?
A. Skin and lung cancer
B. Breast and ovarian cancer
C. Colon and prostate cancer
D. Brain and kidney cancer

2. Which is a significant ethical consideration regarding
xenotransplantation?
A. Cost of procedures
B. Risk of new infectious diseases
C. Availability of donor organs
D. Patient consent

3. What is a plasmid?
A. A segment of chromosomal DNA
B. A small ring of DNA separate from the bacterial chromosome
C. A type of RNA necessary for protein synthesis
D. A hard-shell structure protecting bacteria

4. Which method is used to analyze genetic markers in family
members?
A. Polymerase Chain Reaction (PCR)
B. Marker analysis with gel electrophoresis
C. Next-Generation Sequencing (NGS)
D. Microsatellite Analysis

5. What type of therapy focuses on daily living skills?
A. Physical therapy
B. Occupational therapy
C. Speech therapy
D. Recreational therapy
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6. What process is described when bacterial cells take DNA
into their cytoplasm and become genetically enhanced?
A. Transduction
B. Transformation
C. Conjugation
D. Binary fission

7. In terms of gene regulation, what type of genes do
tumor-suppressor genes counteract?
A. Repression genes
B. Oncogenes
C. Promoter genes
D. Enhancer genes

8. What defines an outbreak in medical terms?
A. An unusual increase of existing diseases in the population
B. A sudden increase of cases of a particular disease in a

specific area
C. The appearance of a new disease in a population
D. A gradual rise in cases over time

9. What does screening involve?
A. Measuring blood pressure levels
B. Testing for the presence of a disease
C. Prescribing medications for symptoms
D. Conducting surgeries for diagnosis

10. What is the most dangerous form of bacterial meningitis?
A. Haemophilus influenzae
B. Escherichia coli
C. Neisseria meningitidis
D. Group B Streptococcus
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1. B
2. B
3. B
4. B
5. B
6. B
7. B
8. B
9. B
10. C
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1. Which cancers are primarily associated with mutations in
BRCA genes?
A. Skin and lung cancer
B. Breast and ovarian cancer
C. Colon and prostate cancer
D. Brain and kidney cancer

Mutations in BRCA genes, specifically BRCA1 and BRCA2, are most notably linked to an
increased risk of breast and ovarian cancers. These genes are responsible for repairing
DNA breaks, and when they are mutated, the body's ability to maintain genomic stability
is compromised. As a result, individuals with BRCA mutations have a significantly higher
risk of developing these types of cancers.  Breast cancer is particularly affected because
BRCA gene mutations are found in a substantial percentage of hereditary breast cancer
cases. Additionally, mutations in these genes contribute to a higher risk of ovarian
cancer, making this connection crucial for understanding genetic predispositions in
affected individuals and guiding preventive measures and screenings.   The other
options, while they might involve other significant genetic factors or lifestyle influences,
are not primarily associated with BRCA gene mutations, emphasizing that the correct
answer accurately reflects the established link between BRCA mutations and breast and
ovarian cancers.

2. Which is a significant ethical consideration regarding
xenotransplantation?
A. Cost of procedures
B. Risk of new infectious diseases
C. Availability of donor organs
D. Patient consent

Xenotransplantation, the process of transplanting organs or tissues from one species to
another, presents unique ethical considerations, particularly concerning the risk of new
infectious diseases.   This concern arises primarily due to the potential for zoonotic
diseases, which are illnesses that can be transmitted from animals to humans.
Introducing animal-derived tissues into the human body could inadvertently expose
patients to pathogens that they have no immunity against, resulting in novel infections
that could spread within human populations. This uncertainty raises serious ethical
questions about the safety of such procedures and whether it is justifiable to expose
patients to these risks, especially when there may be unknown consequences.  The other
options, while relevant to the broader context of medical ethics and organ
transplantation, do not encapsulate the significant ethical dilemmas in the same way. For
example, cost is an important practical consideration but does not fundamentally
challenge the ethical framework around the safety and well-being of the patient.
Similarly, while the availability of donor organs is a pressing issue in transplantation
medicine, it does not specifically highlight the unique ethical challenges posed by
xenotransplantation. Patient consent is, of course, critical in all medical interventions,
but it does not directly address the multifaceted risks associated with the introduction of
animal tissues. Thus, the risk
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3. What is a plasmid?
A. A segment of chromosomal DNA
B. A small ring of DNA separate from the bacterial chromosome
C. A type of RNA necessary for protein synthesis
D. A hard-shell structure protecting bacteria

A plasmid is best defined as a small ring of DNA that is separate from the bacterial
chromosome. These plasmids are naturally occurring in many bacteria and serve various
functions, including the ability to replicate independently of chromosomal DNA, carry
genes that can provide advantages such as antibiotic resistance, and facilitate gene
transfer between bacteria through processes like conjugation.  Plasmids are distinct from
chromosomal DNA due to their circular structure and smaller size. They can be easily
manipulated in genetic engineering, making them valuable tools in biotechnology and
research. This characteristic sets plasmids apart from the other options, which do not
accurately describe plasmids and their role within bacterial cells or genetic research.

4. Which method is used to analyze genetic markers in family
members?
A. Polymerase Chain Reaction (PCR)
B. Marker analysis with gel electrophoresis
C. Next-Generation Sequencing (NGS)
D. Microsatellite Analysis

Marker analysis with gel electrophoresis is used to analyze genetic markers in family
members due to its ability to separate DNA fragments based on their size. This method
typically involves the amplification of specific regions of DNA that may include genetic
markers of interest. Once amplified, the DNA segments are loaded onto a gel and
subjected to an electric current, which causes the fragments to migrate through the gel
matrix. Smaller fragments move faster and travel further than larger ones, resulting in a
distinct banding pattern.  These patterns can then be compared between family members
to identify genetic similarities and differences, helping in the assessment of inheritance
patterns for specific traits or conditions. This technique is especially valuable in genetic
studies that involve tracking inherited markers through generations, making it a key
method in family genetic analysis.  While other techniques like Polymerase Chain
Reaction (PCR) and Next-Generation Sequencing (NGS) are also integral to genetic
analysis, they serve different purposes. PCR is primarily used for amplification of specific
DNA sequences, and NGS provides comprehensive genomic data, often analyzing entire
genomes rather than focusing on specific markers and their relationships in a family
context. Microsatellite analysis, while relevant, refers specifically to analyzing repetitive
DNA sequences and is often conducted using techniques including gel electrophoresis.
Therefore, marker
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5. What type of therapy focuses on daily living skills?
A. Physical therapy
B. Occupational therapy
C. Speech therapy
D. Recreational therapy

Occupational therapy is specifically designed to help individuals develop, recover, or
maintain daily living and work skills. This form of therapy emphasizes the importance of
engaging in meaningful activities and aims to support patients in performing tasks that
are essential for their everyday life. For instance, occupational therapists may work with
individuals to improve their ability to complete daily self-care routines, such as dressing,
eating, and personal hygiene, as well as skills necessary for work and social integration. 
Physical therapy primarily focuses on improving physical movement and strength
through exercise and rehabilitation, but it does not specifically address the broader
spectrum of daily living skills. Speech therapy concentrates on communication and
swallowing disorders, helping individuals improve their speech, language, and
cognitive-communication abilities. Recreational therapy, while valuable for physical and
emotional well-being, generally focuses on using leisure activities to improve a patient’s
quality of life rather than directly teaching daily living skills.  Thus, since occupational
therapy is centered around enhancing individuals' ability to perform daily tasks that are
crucial for independent living, it is the correct choice.

6. What process is described when bacterial cells take DNA
into their cytoplasm and become genetically enhanced?
A. Transduction
B. Transformation
C. Conjugation
D. Binary fission

The process described when bacterial cells take DNA into their cytoplasm and become
genetically enhanced is transformation. In transformation, bacteria can uptake free,
exogenous DNA from their environment, which can lead to new genetic traits being
expressed if the DNA is incorporated into the bacterial genome.   This method is
significant in molecular biology because it enables genetic manipulation and allows for
the introduction of new characteristics into bacterial cells, which can be used for various
applications, including the development of genetically modified organisms or the study of
gene function.  Transduction refers to the transfer of DNA from one bacterium to another
via a bacteriophage (a virus that infects bacteria), while conjugation involves the direct
transfer of DNA between two bacteria through a physical connection or pilus. Binary
fission is simply a method of asexual reproduction in bacteria where a single cell divides
into two identical daughter cells, and it is not associated with genetic enhancement
through the uptake of external DNA.
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7. In terms of gene regulation, what type of genes do
tumor-suppressor genes counteract?
A. Repression genes
B. Oncogenes
C. Promoter genes
D. Enhancer genes

Tumor-suppressor genes play a crucial role in regulating the cell cycle and ensuring that
cells do not grow and divide uncontrollably. They function as a defense mechanism
against cancer by inhibiting cellular proliferation and promoting DNA repair. Oncogenes,
on the other hand, are mutated or overexpressed versions of normal genes that lead to
increased cellular growth and division, thereby promoting cancerous behavior in cells. 
The correct answer highlights the relationship between tumor-suppressor genes and
oncogenes. Tumor-suppressor genes counteract the effects of oncogenes by helping to
regulate cell division and prevent the formation of tumors. This interplay is essential for
maintaining normal cellular function and preventing cancer development. In essence,
when tumor-suppressor genes are inactivated or mutated, the unchecked activity of
oncogenes can contribute to tumorigenesis.  The other options do not accurately
represent the direct relationship involved in cancer development and gene regulation as
tumor-suppressor genes primarily target the activity of oncogenes. Repression genes,
promoter genes, and enhancer genes involve different mechanisms of regulation and do
not specifically counteract the effects of oncogenes in the context of tumor formation.

8. What defines an outbreak in medical terms?
A. An unusual increase of existing diseases in the population
B. A sudden increase of cases of a particular disease in a

specific area
C. The appearance of a new disease in a population
D. A gradual rise in cases over time

An outbreak is defined as a sudden increase in the number of cases of a particular
disease within a defined geographical area or population over a specific period of time.
This definition highlights the immediacy and localized nature of an outbreak,
differentiating it from broader concepts like endemic diseases or pandemics.   In an
outbreak, health authorities focus on rapid investigation and response because the spike
in cases can indicate a significant public health threat, necessitating swift intervention
to control the spread of the disease.   The other definitions do not capture the
suddenness and specificity that characterize an outbreak. For instance, an unusual
increase in existing diseases could refer to an elevated incidence but may not necessarily
qualify as a sudden spike. The appearance of a new disease in a population defines an
epidemic or emerging infectious disease, while a gradual rise in cases over time suggests
a more chronic situation rather than one that corresponds with the immediate concern
typical of an outbreak. Thus, the emphasis on the sudden nature and specific context in
the correct answer captures the essence of what constitutes an outbreak in medical
terms.
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9. What does screening involve?
A. Measuring blood pressure levels
B. Testing for the presence of a disease
C. Prescribing medications for symptoms
D. Conducting surgeries for diagnosis

Screening primarily involves testing for the presence of a disease, which is crucial for
early detection and intervention. This process typically aims to identify individuals who
may have a disease even if they are not yet showing symptoms. For example, screening
tests such as mammograms for breast cancer, Pap smears for cervical cancer, and blood
tests for cholesterol levels are all designed to detect potential health issues before they
become more serious.  Measuring blood pressure levels, while important in assessing
cardiovascular health, is a part of routine monitoring rather than a distinct screening for
a specific disease. Prescribing medications for symptoms is a treatment intervention
rather than a screening process. Conducting surgeries for diagnosis is usually a
diagnostic procedure that typically follows initial screening tests to confirm the presence
of a disease. Thus, testing for the presence of a disease captures the essence of what
screening entails, making it the correct answer.

10. What is the most dangerous form of bacterial meningitis?
A. Haemophilus influenzae
B. Escherichia coli
C. Neisseria meningitidis
D. Group B Streptococcus

Neisseria meningitidis is considered the most dangerous form of bacterial meningitis
primarily due to its high virulence and rapid progression. This bacterium is known to
cause meningococcal meningitis, which can lead to severe complications and a high
mortality rate if not treated promptly. The disease can progress from initial symptoms to
severe illness within hours, making it critical for early intervention.  Meningococcal
meningitis is particularly notorious for causing outbreaks in crowded settings, such as
college dormitories or military barracks, largely because it spreads through respiratory
droplets. It can also lead to serious complications such as septicemia, which can result in
shock, organ failure, and even death within a short timeframe. Vaccination has been
developed to help prevent infections caused by Neisseria meningitidis, further
emphasizing the importance of managing exposure to this pathogen.  The other bacteria
listed also cause meningitis but tend to have different risk profiles, modes of
transmission, or are more common in specific populations, such as infants or those with
weakened immune systems. Consequently, while all forms of bacterial meningitis are
serious, Neisseria meningitidis is particularly recognized for its severity and the urgent
need for treatment.
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