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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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【背景・目的】 

近年、ゲノム医療の急速な発展に伴い、各種検査技術が飛躍的に革新され、精密医療の実現

が着実に進展している。特に、微生物検査室で広く運用されている PCR やリアルタイム PCR、

マルチプレックス法に基づく遺伝子検査キットが汎用されつつある。研究段階ながら注目

を集める次世代シーケンシング（NGS）技術は、従来の検査手法を根本から変革し、診断の

正確性と迅速性の向上に寄与している。また、微生物検査の従来法と遺伝子検査を比較し、

臨床検査技師には新たな役割とスキルが求められている。 

 

【内容】 

1．日本における主要な臨床微生物遺伝子検査キットおよび NGS 技術の概説 

 日本の臨床現場で広く採用されている PCR ベースの遺伝子検査キット（例：GeneXpert 

MTB/RIF 等）について、その基本原理、利点などを説明する。また、NGS 技術を用いた検

査手法の基本原理と、従来法との比較から見える技術革新の背景について概説する。 

2．臨床検査技師の新たな役割と必要なスキル 

 最新技術の導入により、従来の単なる検査実施業務に加え、PCR 検査結果のデータ解析、

結果の臨床的解釈、および医師や他職種との連携を通じた情報提供が求められる。これに伴

い、教育・研修の充実、品質管理体制の再構築、さらに多職種連携の強化が不可欠となる。 

 

【考察・結論】 

最新の遺伝子検査キットは、培養困難なウイルスや原虫、発育の遅い菌種の同定など、多

様な臨床課題に対応している。これにより、臨床現場では検査結果を基に迅速な治療方針の

決定が可能となり、患者アウトカムの改善が期待される。同時に、臨床検査技師には、従来

以上に高度なデータ解析能力、臨床スタッフとの円滑なコミュニケーション能力、および検

査プロセス全体の品質管理が求められている。 

ゲノム医療時代において、日本で広く活用される遺伝子検査キットおよび将来的な NGS

技術は、薬剤耐性菌の検出を含む多角的な臨床検査の可能性を拡大している。臨床検査技師

は、これらの確立された検査システムと革新的技術を効果的に活用することで、診断の迅速

化・正確化および医療チーム内での情報共有を通じた治療方針の最適化に寄与することが

求められる。本発表では、従来技術の有効活用とそれに基づく役割変革の方向性、並びに今

後の教育・研修の在り方について議論する。 



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. 
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