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Choose two questions from the following three, and answer them separately with each
approximately 150 words in English.
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SEMER | (3E30) Describe the mechanism of gene expression regulation by the
e epigenome.

2 (Fn30) ABJERRERBRDS T /3 —F REEROHPH, 72 b ITHEEDOHCA

S HOLED FIZONTHRAL,
=R (J£3L) Describe what medical services should be covered by public health
i SEE insurance and how patients should share the cost.
3
i R (Fn30) EMREFROBLK & BRI DWW TR~ I,

i
4
e

(J532) Describe the current state and challenges of telemedicine.
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(#30) Describe the mechanism of gene expression regulation by the epigenome.
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The epigenome regulates gene expression without altering the DNA sequence. It involves DNA
methylation, histone modification, and non-coding RNAs. DNA methylation adds a methyl
group to cytosine bases, leading to gene silencing. Methylation in promoter regions of genes
prevents transcription factors and RNA polymerase from binding, thus suppressing gene
expression. Histone modifications, such as acetylation and methylation, alter the chromatin
structure, either promoting or inhibiting gene expression. Non-coding RNAs, such as
microRNAs (miRNAs), bind to mRNA to prevent translation, further regulating gene expression.
These epigenetic changes are dynamic and influenced by development, cellular differentiation,
and environmental conditions. They play a crucial role in diseases such as cancer and
neurological disorders, where abnormalities in the epigenome are often observed.

EELR2Y HBHF—U—F

DNA 2 F/u{t. /" DNA methylation

b A h &M histone modification

J v a—5 47 RNA  non-coding RNA
~A 7 v RNA / miRNA

8/ v a2—F 17 RNA / IncRNA
BART-FEEL / gene expression
7uE—4%— / promoter

7 va~<J > / chromatin

B A V22 )/ genesilencing
4/ development

FEREVEZR L neurodegenerative diseases
A/ cancer

BRBE 2K environmental factors



o | G0 amERRGS S S—F R EROGE, b RCBEOHTA
N HOLED FIZON TR L,
R : : : :
E;a; (#30) Describe what medical services should be covered by public health
IRE insurance and how patients should share the cost.
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« Aging society

* Advanced medical care

* Medical expenses

+ Cost—effectiveness

« Equity

« Sustainable healthcare system
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(#30) Describe the current state and challenges of telemedicine.
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This question addresses basic knowledge of telemedicine, and a well-structured response should
cover its definition, social background, advantages and disadvantages, appropriate applications,
and regulatory challenges.

Telemedicine refers to a mode of healthcare delivery in which physicians provide medical
services to patients remotely by using information and communication technologies. The
COVID-19 pandemic, which limited face-to-face consultations, played an important role in
accelerating the adoption of telemedicine. Its advantages include improved access to healthcare
without geographical barriers, particularly for people living in remote areas or on islands. It also
helps prevent infections and reduces the burden of travel for patients. On the other hand, there
are notable limitations such as the inability to conduct physical examinations and concerns about
data security and patient privacy. Telemedicine is considered especially useful in the
management of chronic diseases, mental health conditions, and mild infections. However,
restrictions on its use for initial consultations and the financial costs associated with
implementing the necessary digital infrastructure have limited its widespread adoption in Japan.



