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Molecular targeted therapy plays a crucial role in cancer treatment by specifically targeting abnormal
proteins that drive cancer development and progression. By focusing on these molecularly altered
proteins produced by genetic mutations, targeted therapies can minimize damage to normal cells while
effectively inhibiting tumor growth and metastasis. Therefore, molecular targeted therapy is an
important cancer treatment option.

To effectively implement molecular targeted therapy, it is essential to accurately identify
genetic mutations in the cancer genome that can serve as therapeutic targets. This process is often
performed as part of a companion diagnostic test (CDx). Traditionally, genetic mutation detection has
relied on single-gene testing methods, such as immunohistochemistry, fluorescence in situ
hybridization, and the polymerase chain reaction. However, as the genetic diversity of cancers has
become increasingly evident, the number of molecular targets has increased, leading to the development
of a broader range of targeted therapies. In response to this, next-generation sequencing (NGS)-based
comprehensive genetic testing has emerged as the preferred approach for detecting mutations.

CDx is most frequently performed for non-small cell lung cancer (NSCLC). It is known that
driver mutations in the EGFR, KRAS (G12C), ALK, RET, MET, ROSI, BRAF (V600E), ERBB2 and NTRK
genes occur in a mutually exclusive manner in NSCLC, with studies indicating that approximately 50%
of patients harbor one of these mutations. Given this landscape, the use of NGS-based panel testing has
increased, allowing the simultaneous detection of multiple actionable mutations.

Moreover, comprehensive genomic profiling (CGP) tests such as the NCC Oncopanel System,
FoundationOne® CDx, and GenMineTOP™ have gained prominence. These tests facilitate the broad
analysis of hundreds of cancer-related genes by detecting mutations, amplifications, deletions, and
fusions. Additionally, some CGP tests assess biomarkers such as microsatellite instability (MSI) and
tumor mutation burden (TMB), which are relevant to the efficacy of immune checkpoint inhibitors.
Notably, patients with MSI-high or TMB-high tumors show a favorable response to immune checkpoint
inhibitors, thereby expanding their therapeutic options.

However, CGP tests can also detect alterations of uncertain clinical significance. For this
reason, test results are usually reviewed by multidisciplinary expert panels comprising oncologists,
clinical geneticists, pathologists, and genomics specialists to determine the most appropriate treatment
strategies for each patient. Furthermore, these data are stored at the Cancer Genome Information
Management Center of Japan’s National Cancer Center and can be utilized for research by academic
institutions and pharmaceutical companies, with patient consent. This data-sharing framework not only
informs current clinical practice but also contributes to the development of future therapies.

Currently, only approximately 10% of patients who have undergone CGP testing receive
treatment based on the results. However, with the rapid progress in targeted therapy research, this
percentage is expected to increase. Additionally, national initiatives to introduce whole-genome
sequencing into clinical practice are underway, paving the way for a more comprehensive approach to
cancer treatment. The continued expansion of genetic testing will enable increasingly precise and
personalized therapeutic strategies, providing more optimal treatment options to patients with cancer.

In this presentation, I provide an overview of the current landscape of genetic testing and
targeted therapies in cancer treatment and explore future directions in this rapidly evolving field.
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[Background and Objectives]

Recent advances in genomic medicine have spurred significant innovations in testing technologies,
steadily advancing the realization of precision medicine. Genetic testing kits based on PCR, real-time
PCR, and multiplex methods are increasingly utilized in microbiology laboratories. Although next-
generation sequencing (NGS) technology is still predominantly in the research phase, it is fundamentally
transforming conventional testing methods by enhancing diagnostic accuracy and speed. Furthermore, a
comparison of traditional microbial testing methods with genetic testing is reshaping the roles and skill
sets required by biomedical laboratory scientists.

[ Table of Contents]
1. Overview of Major Clinical Microbial Genetic Testing Kits and NGS Technology in Japan
This section outlines the fundamental principles and advantages of PCR-based genetic testing kits (e.g.,
GeneXpert MTB/RIF) that are widely employed in Japanese clinical settings. It also details the basic
principles behind NGS-based testing methods and examines the technological innovations that
differentiate them from conventional approaches.

2. New Roles and Necessary Skills for Biomedical Laboratory Scientists

The advent of advanced technologies has expanded traditional testing responsibilities to include the data
analysis of PCR results, clinical interpretation of findings, and the dissemination of information through
collaboration with physicians and other healthcare professionals. In this context, we discuss the current
state of practice, emphasizing the need to enhance education and training, revamp quality management
systems, and further strengthen interprofessional cooperation.

[Discussion and Summary]

Recent advancements in genetic testing kits have the potential to address a wide range of clinical
challenges, such as the rapid identification of viruses, difficult-to-culture protozoa, and slow-growing
bacteria. This capability facilitates prompt treatment decisions and is expected to improve patient
outcomes. Concurrently, biomedical laboratory scientists are increasingly tasked with advanced data
analysis, enhanced communication with clinical staff, and stringent quality control throughout the testing
process. By leveraging both established testing systems and innovative technologies, these professionals
are well positioned to improve diagnostic speed and precision, thereby optimizing treatment plans through
effective collaboration with the medical team. This presentation explores the practical application of
conventional technologies, the evolution of professional roles, and future directions for education and
training.
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As the human genome was revealed through the Human Genome Project completed in 2003, and genetic
analysis technology has recently developed through the development of next-generation sequencing
methods, genetic testing has been actively implemented, leading to an increasing number of diagnoses of
rare genetic diseases that were previously undiscovered. According to the World Health Organization,
there are more than 6,000 types of genetic diseases. According to data from 1998, the number of people
with genetic diseases in Korea was about 20,000, but in 2012, the number of patients with rare genetic
diseases related to genetic mutations is estimated to be less than 1 million.

Medical technologists are professionals who can legally test human samples and have also completed
sufficient genetic training, and are currently performing their role as examiners of tests that reveal rare
genetic diseases. However, in the future, it is expected that the role of medical technologists will serve
not only as testers for genetic diseases but also as genetic counselors.

Rare genetic diseases require knowledge about the disease and specialized knowledge about its treatment.
Since there are many diseases for which treatments have not yet been developed, patients or their families
need not only professional knowledge but also psychological management. They also need counseling to
help them receive welfare services. However, in Korea, most genetic counseling is performed by medical
doctors. Therefore, information on medical knowledge is provided.

In the United States and Japan, genetic counselors are already performing a role that includes not only
professional knowledge for patients but also psychological support for patients' families. Accordingly, in
Korea, it is believed that if medical technologists who have knowledge of rare genetic diseases and
perform genetic audits play the role of genetic counselors, they will be able to contribute to future
precision medicine and personalized medicine.
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In the era of genomic medicine, genetic testing, which is essential for personalized care,
continues to expand in market size. Furthermore, as genetic testing becomes increasingly
integrated into routine health checkups, it is also being offered at health screening centers,
creating an environment where more people can access it without significant burden. Our
institution also provides genetic testing through its health screening center, and the clinical
laboratory scientists working here perform various tasks in addition to conducting genetic tests.
This study aims to investigate the awareness, understanding, and future perspectives of clinical
laboratory scientists, who carry out these diverse tasks, using a Likert scale survey. By analyzing
the differences between the survey items, this study seeks to explore the potential for expanding
the roles of clinical laboratory scientists.
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In the era of genomic medicine, the role of biomedical laboratory scientists (BMLS) is
becoming increasingly pivotal in advancing healthcare and improving patient outcomes.
Their essential contributions within the healthcare system span a wide range of
responsibilities, including specialized expertise in genetic testing, data interpretation, and
clinical collaboration. With the rapid advancement of genomic technologies, BMLS are
entrusted with ensuring the accuracy and reliability of genomic analyses, which are critical
for the effective implementation of personalized medicine.Moreover, BMLS play a
significant role in educating other healthcare professionals and patients about the
implications of genetic information, fostering a greater understanding of how genomics can
influence treatment decisions and health management. By facilitating collaboration among
multidisciplinary teams, BMLS help to integrate genomic insights into clinical practice,
ensuring that genetic data informs patient care at every stage. This speech will highlight the
ongoing need for continual professional development and adaptability among BMLS to
navigate the complexities of genomic medicine. The commitment to advancing knowledge
and skills is essential for coping with the rapid changes in this dynamic field. Ultimately, by
reinforcing the integral role in enhancing healthcare delivery, we aim to inspire innovative
approaches and underscore the importance of BMLS in shaping the future of genomic
medicine. Together, we can build a healthcare system that fully leverages the power of
genomics to improve patient outcomes and promote public health.



