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B Part one: Reading comprehension

Read the following passages carefully and then answer the questions that follow. Base your answers on the
information in the passage only .

Passagel:

Following exercise, we create exercise-induced ‘signals’, these signals come in the form of (but not limited
to) changes in energy levels/glycogen, calcium fluxes caused by contraction, hypoxia, mechanical tension/load
and extracellular ‘signals’ such as adrenaline or growth hormone. These types of signals are sensitively detected
by molecular ‘sensor’ proteins within skeletal muscle. For example, AMPK is a molecular sensor of energy
fluxes and changes in AMP/ADP. Calmodulin is a molecular sensor of calcium, HIFI-alpha a sensor of oxygen,
mTORC a sensor of tension and amino acid availability, and the beta-adrenergic receptor and growth hormone
receptor, sensors for adrenaline and growth hormone, respectively. The sensing of these molecular signals leads
to ‘signal transduction’ or ‘signaling cascades’ of proteins that are inside the cell (intracellular) and typically
activated/inactivated by phosphorylation/dephosphorylation. Ultimately, this increase in protein ‘activity’ leads
to the activation of transcription factors (proteins that bind to DNA on gene regions important in turning
specific genes on or off) and altered gene expression/transcription. Finally, after the gene is turned on, its
messenger molecule (MRNA) can translocate to the ribosomes (the protein factories of the cell) and make new
proteins (termed translation/protein synthesis). This can help replace those proteins that are damaged/lost due to
exercise or help accrue new proteins for adaptation at the cell and tissue levels, such as those required for
muscle growth or mitochondrial biogenesis.

101- According to the paragraph, what is the direct role of a molecular “sensor” protein like AMPK?

a) To synthesize new proteins at the ribosome.

b) To detect specific exercise-induced signals like energy flux.
c) To act as a transcription factor that binds to DNA.

d) To directly cause muscle contraction.

102- The process described where a signal is detected and leads to altered gene expression are best

defined as:
a) Metabolic pathway.
b) Cellular respiration.
c) Genetic mutation.
d) Signal transduction or signaling cascade.

103- The primary mechanism for activating/inactivating proteins within an intracellular signaling

cascade is:
a) Glycosylation and deglycosylation.
b) Phosphorylation and dephosphorylation.
¢) Methylation and demethylation.
d) Acetylation and deacetylation.

104- The term “transcription factors” refers to proteins that:

a) Detect mechanical tension within the muscle cell.

b) Serve as receptors for extracellular hormones like adrenaline.
¢) Bind to DNA and regulate the turning on or off of genes.

d) Function as the “protein factories” of the cell.

105- A “calcium flux” caused by contraction is identified as a type of:

a) Extracellular signal.

b) Molecular sensor.

c) Exercise-induced signal.
d) Transcription factor.

A
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Passage2:
A powerful reason for the widespread use of reductionist approaches in the study of human variation for

any traits, including those of interest to exercise biology, is that the human genome is extremely complex and
cannot be apprehended by simple holistic methods and models. With the completion of the Human Genome
Project, which gave us most of the sequence of the human genome and subsequently of the genomes of
common animal models for the study of health and disease, the stage was set for exciting advances in our
understanding of regulation at the molecular level. Further progress in our knowledge of the complexity of
the human genome was stimulated by the International HapMap and the 1000 Genomes Project which
focused on sequence differences within and between populations and on patterns of human variation in the
genome. Since 2003, a large number of laboratories and scientists have been engaged in a massive effort to
identify all the functional elements in the human genomic sequence. The effort is known as ENCODE, the
Encyclopedia of DNA Elements. In 2012, in a series of papers published in Nature and other leading
journals, ENCODE reported on functional products of the human genome. More recently, the consortium
presented evidence that combinations of biochemical, evolutionary, and genetic evidence provided
complementary and more powerful evidence on the functionality of genomic regions.

106- The author mentions the Human Genome Project, HapMap, and the 1000 Genomes Project
primarily to:
a) Argue that reductionist approaches have now solved the mystery of human genetics.
b) Demonstrate a historical progression of large-scale projects that enabled deeper molecular
study.
c) Criticize holistic methods for their failure to contribute to these initiatives.
d) Show that the focus has shifted entirely from sequence to function

107- According to the passage, what was a key advancement in the more recent findings from the

ENCODE consortium?
a) They discovered that most of the human genome is “junk DNA” with no function.
b) They proved that holistic methods are superior for identifying gene function.
c) They used combined types of evidence to more powerfully identify functional genomic regions.
d) They shifted their focus exclusively to differences between human and animal genomes

108- The author's tone in describing the ENCODE project and related initiatives can best be

described as:
a) Dismissive and skeptical of their ultimate value.
b) Neutral and purely informational.
c) Enthusiastic and optimistic about their contribution to the field.
d) Cautious and warning about the over-interpretation of their data.

109- What is the logical relationship between the first sentence (about reductionism) and the

subsequent discussion of genomic projects?
a) The projects are presented as exceptions to the rule that reductionism is necessary.
b) The projects are cited as examples of the large-scale, data-generating work that reductionist
approaches rely on.
c) The projects are used to show that holistic methods are making a comeback.
d) The projects are presented as the final goal that reductionist approaches aim to achieve.

110- Based on the paragraph, what is the overarching theme connecting the Human Genome Project,

HapMap, 1000 Genomes, and ENCODE?
a) They are all projects that successfully applied holistic models to human biology.
b) They have concluded their work, providing a complete and final understanding of the genome.
c) Their primary goal was to prove the superiority of biochemical evidence over evolutionary
evidence.
d) They represent a systematic, layered effort to first map the genome's sequence and then
decipher its functional complexity.

\l4
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B Part two: Vocabulary
Complete the following sentences, choosing the most appropriate answer (a, b, ¢, or d).

111- What is the primary justification given for the necessity of reductionist approaches in exercise

biology?
a) They are less expensive and time-consuming than holistic methods.
b) Holistic methods have been proven to be scientifically invalid.
c) The object of study-the human genome—is too complex for simple holistic models.
d) They are the only methods that can utilize data from projects like ENCODE

112- As used in the paragraph, what is the closest meaning of “apprehended”?

a) Arrested or seized

b) Anticipated or looked forward to
c) Feared or dreaded

d) Understood or comprehended

113- In the context of the ENCODE project, what does the term “functional elements” most likely

refer to?
a) The parts of the genome that code for proteins.
b) The mitochondrial DNA separate from the nuclear genome.
c) Any region of DNA that has a biochemical purpose, whether it codes for protein or not.
d) Genes that are known to be associated with exercise adaptation.

114- What is the meaning of “complementary” as used in the final sentence?

a) Complimentary or flattering

b) Serving to complete or make perfect
c) Simple or easy to understand

d) Redundant or repetitive

115- The word “consortium” in this context refers to:

a) A temporary alliance of multiple independent organizations for a common purpose.
b) A governmental regulatory body.

c) Asingle, leading research university.

d) A public-private investment fund.

\v
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B Part one: Reading comprehension
Read the following passages carefully and then answer the questions that follow. Base your answers on the
information in the passage only.

Passage 1:

Artificial Intelligence (Al) is revolutionizing healthcare by enhancing diagnostic accuracy, personalizing
treatment plans, and streamlining administrative tasks. In diagnostics, Al algorithms analyze medical images
such as X-rays and MRIs with remarkable precision, often surpassing human radiologists in detecting
anomalies like tumors or fractures. For instance, machine learning models trained on vast datasets can
identify early signs of diseases such as cancer or Alzheimer's, enabling timely interventions that improve
patient outcomes. Moreover, Al-powered predictive analytics forecast disease outbreaks and patient
deteriorations, allowing healthcare providers to allocate resources more efficiently. In treatment
personalization, Al systems process genetic information and medical histories to recommend tailored
therapies, reducing the trial-and-error approach in prescribing medications. This not only minimizes adverse
effects but also optimizes recovery times. Administrative applications of Al include automating scheduling,
billing, and electronic health record management, which reduces paperwork and frees up medical staff to
focus on patient care. However, the integration of Al in healthcare raises ethical concerns, including data
privacy, algorithmic bias, and the potential displacement of jobs. Ensuring that Al systems are trained on
diverse datasets is crucial to avoid biases that could disproportionately affect minority groups. Additionally,
robust cyber-security measures are essential to protect sensitive patient information from breaches. Despite
these challenges, the benefits of Al in healthcare are substantial, promising a future where medical care is
more accessible, efficient, and effective. Governments and organizations are investing heavily in Al research
to harness its potential while addressing the associated risks. As Al continues to evolve, its role in healthcare
will likely expand, incorporating advanced technologies like natural language processing for better doctor-
patient communication and robotics for surgical precision. Ultimately, Al has the potential to democratize
healthcare, making high-quality medical services available to underserved populations around the world.

116- It is stated that artificial intelligence .................. in diagnostics.

a) outperforms human experts in finding masses and broken bones
b) helps reduce the workload of administrative staff

c) assists in tailoring treatment plans to individual patients

d) forecasts abnormal bone fractures and cancerous tumors

117- As regards the predictive models, AI can help practitioners .................. .

a) enhance patient deterioration and disease epidemics
b) train hospital databases and warn about diseases

c) take well-timed actions to treat patients

d) enable datasets to identify initial signs of diseases

118- In personalized treatment, artificial intelligence .................. .

a) helps doctors pile up patient records

b) minimizes the accuracy of hospital billing systems
c) reduces guesswork in ordering proper medication
d) prevents routine access to patient records

119- The ethical concern to avoid affecting minority groups requires .................. .

a) taking security measures to safeguard patient communication
b) using varied datasets to help prevent bias algorithms

c) protecting such groups against job displacement

d) undermining healthcare issues proportionately

120- AI helps the democratization of healthcare by .................. .

a) improving doctor-patient communication through speech recognition tools
b) eliminating the need for government supervision on Al development

c) reducing the cost of robotic equipment used in potential surgeries

d) making advanced medical services more accessible to deprived communities

A

dibateb.net | Board & Promotion exam archive PIBATEB ﬁiﬂ


https://dibateb.net/downloads

VFeF Jle gsa':aj)g 5}9.‘9.1)35 Al (Ph.D) pauasi 58

Passage 2:
Health inequality refers to the systematic differences in health outcomes and access to healthcare services

among different population groups, often influenced by socioeconomic status, race, geography, and education.
In many countries, individuals from lower-income backgrounds experience higher rates of chronic diseases
such as diabetes, heart disease, and obesity due to limited access to nutritious food, safe environments for
physical activity, and preventive medical care. For example, urban-rural divides exacerbate these disparities,
with rural populations facing shortages of healthcare providers and longer travel times to facilities, leading to
delayed diagnoses and poorer prognoses. Racial and ethnic minorities frequently encounter barriers like
discrimination within healthcare systems, cultural insensitivity, and language obstacles, which contribute to
lower vaccination rates and higher maternal mortality. Education plays a pivotal role; those with higher
education levels are more likely to understand health information, adhere to treatment regimens, and seek
timely care, whereas less educated individuals may misunderstand symptoms or avoid seeking help due to
stigma. Economic factors compound these issues, as low-wage workers often lack health insurance or cannot
afford out-of-pocket expenses, resulting in untreated conditions that worsen over time. Governments and
organizations are attempting to address health inequality through policies like expanding public health
insurance, investing in community health centers, and promoting health education campaigns targeted at
vulnerable groups. However, challenges persist, including political resistance to funding increases and the slow
pace of systemic change. Technological advancements, such as telemedicine, offer promise in bridging
geographical gaps, but digital divides—where low-income or elderly populations lack internet access—can
inadvertently widen inequalities. Ultimately, reducing health inequality requires a multifaceted approach
involving policy reform, community engagement, and equitable resource distribution to ensure that all
individuals, regardless of background, can achieve optimal health outcomes and live longer, healthier lives.

121- This reading passage mainly discusses .................. .

a) the roles of technology in healthcare

b) impacts of urban living on healthcare

c) advantages of higher education levels in health
d) causes of and solutions to health disparities

122- Tt is stated in the passage that health inequality is influenced by .................. .

a) disease stigma

b) socioeconomic condition

c) elderly access to telemedicine
d) political resistance

123- Governments reduce health inequality by .................. .

a) educating individuals with equitable resources
b) increasing out of pocket expenses

¢) adhering to treatment regimens

d) expanding community health facilities

124- Which of the following is NOT mentioned as an obstacle to racial minorities?

a) Cultural insensitivity

b) Communication issues

¢) Understanding health information
d) Inequality of health care services

125- Ttis inferred that technological advancements are hindered by .................. .
a) digital divides
b) equitable resource
C) internet access
d) policy reform

4
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B Part two: Vocabulary

126-

127-

128-

129-

130-

The medication

a)
b)
c)
d)

His appendix

a)
b)
c)
d)

Doctors often

a)
b)
c)
d)

Evidence-based research

generates
inhibits
scatters
radiates

ruptured
nurtured
alleviated
ameliorated

predispose
generalize
customize
expose

the efficacy of treatment plans.

a)
b)
c)
d)

Elderly patients are

depreciates
undermines
debilitates
underpins

attention.

a)
b)
c)
d)

content with
amazed with
adjacent to
prone to

aaaaaaaaaaaaaaaaaa

the virus from reproducing in the body.

leading to emergency surgery.

Complete the following sentences, choosing the most appropriate answer (a, b, ¢, or d).

treatment plans to each patient's unique health profile.

modern medical practices which, in turn, strengthens

falls due to physical weakness, so they need extra care and

Y.
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