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学力試験（英語）（90分 100点） 

 

問題１ 以下の英文を和訳しなさい。（共通問題）  

 

Biological and toxin weapons are either microorganisms like virus, bacteria or fungi, or toxic 

substances produced by living organisms that are produced and released deliberately to cause disease and 

death in humans, animals or plants.  

Biological agents like anthrax, botulinum toxin and plague can pose a difficult public health challenge 

causing large numbers of deaths in a short amount of time. Biological agents which are capable of secondary 

transmission can lead to epidemics. An attack involving a biological agent may mimic a natural event, 

which may complicate the public health assessment and response. In case of war and conflict, high-threat 

pathogens laboratories can be targeted, which might lead to serious public health consequences. 

Biological weapons form a subset of a larger class of weapons sometimes referred to as unconventional 

weapons or weapons of mass destruction, which also includes chemical, nuclear and radiological weapons. 

The use of biological agents is a serious concern, and the risk of using these agents in a terrorist attack is 

thought to be increasing. 

 

（出典：https://www.who.int/health-topics/biological-weapons#tab=tab_1から改変） 

 

 

 

 

問題２ あなたが今まで行ってきた研究内容を200単語程度の英文で要約しなさい。（共通問題） 

 

 

 

 

問題３ 以降の選択問題 ① ～ ③ のうち１問を選択して解答しなさい。なお，選択問題ごとに解答用紙が分

かれているので注意すること。 

 

  

著作権の関係から掲載できません。 
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選択問題 ① 

以下の英文を読んで，問１～問２ に答えなさい。 

 (1) Respiratory syncytial virus (RSV) was first isolated from chimpanzees with coryza in 1955 and has 

since been detected in infants with respiratory illness in the United States. Since then, RSV has been 

increasingly recognized as a leading cause of acute respiratory tract diseases, ranging from mild to life-

threatening in infants and adults. RSV infection is currently one of the most common causes of death in 

developing countries. Despite the increased recognition of the significant disease burden attributable to 

RSV, effective treatment is limited, and supportive care is the mainstay of therapy for RSV infection. 

Hence, there is a growing need for a prophylactic approach, particularly RSV vaccines. The emergence 

of several promising RSV vaccine candidates, overcoming the tragic vaccine development failure in the 

1960s, may be regarded as a milestone in research regarding the immunological characteristics and 

structure of RSV. However, the high evolutionary rate and phenotypic diversity of RSV is the current 

impediment to vaccine development, similar to other RNA viruses. Indeed, several studies have detected 

genetic variations between recently discovered RSV strains from different parts of the world and the 

prototype viral strain utilized in most vaccination development. 

(2) Moreover, in the context of RNA virus evolution, the impact of mutations and recombination on the 

phenotype, in part with antigenic changes, has been demonstrated. Thus, a deeper insight into the 

mechanisms of RSV evolution and spread is integral for answering the question of how to prevent RSV 

infection. A comprehensive understanding of the mechanism of evolution, with its inherent occurrence in a 

population, needs to cross the traditional boundaries in biology, and interdisciplinary approaches, including 

in silico, can provide an opportunity to explore the geographic distribution and time-scale genetic change. 

Molecular evolution studies based on gene sequences have made remarkable strides recently owing to 

advances in in silico methods and computer systems. 

Next-generation sequencing has spurred this progress. Moreover, the analysis of molecular evolution 

and epitopes, based on the RSV gene encoding a major antigenic protein, may help us reveal the mechanism 

of reinfection. In addition, it is noteworthy that combining these bioinformatics methodologies with artificial 

intelligence may predict the future spread dynamics of the virus. Therefore, in silico evolutionary analysis, 

including phylodynamics and epitope analysis, sheds light on its footprint and may pave the way toward 

developing a more promising vaccine and predicting its future trajectory, thereby preventing future 

epidemics. Given this background, it is no surprise that molecular evolution is at the center of attention in 

current RSV studies. However, literature reviews and academic books focusing on the molecular evolution of 

RSV are limited. Here, we mainly focus on the genome-scale evolution of RSV and briefly describe its 

clinical and virological characteristics. Furthermore, we highlight the potential for controlling RSV. 

 

（出典：Sada M, Shirai T, and Kimura H. Phylogenomics, 2024.から改変） 

 

  

著作権の関係から掲載できません。 
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問１ 下線部（１）の英文を和訳しなさい。 

 

 

 

問２ 下線部（２）を読んで，RSウイルス感染症の最新研究の手法論について200字程度の日本語で要約し

なさい。 
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選択問題 ② 

以下の英文を読んで，問１～問２ に答えなさい。 

Pseudomonas aeruginosa is a clinically important pathogen. This bacterium is frequently isolated 

with nosocomial infections, and it causes serious infections in immunocompromised individuals and 

patients who have chronic respiratory diseases, such as cystic fibrosis (CF) and diffuse panbronchiolitis. 

Although a major site of P. aeruginosa infection is the lungs, a considerable number of fatal systemic 

infections occur when it becomes bacteremic. P. aeruginosa is not a common intestinal pathogen in healthy 

hosts however, it colonizes in the gut of hospitalized, immunocompromised, antibiotic-treated patients or 

patients with cancer, and it disrupts the intestinal epithelial barrier, leading to bloodstream infections. 

P. aeruginosa infection is generally difficult to treat because it is innately resistant to many classes of 

antimicrobial agents and there are multidrug-resistant strains. For these reasons, developing any 

strategies to prevent and/or ameliorate infections caused by this pathogen is necessary. 

In this study, we demonstrated that a macroporous carbon material (MgOC150) attenuates the 

toxicity of P. aeruginosa in human epithelial cells. To identify extracellular proteins of P. aeruginosa, that 

are adsorbed by MgOC150, PAO1 strains were cultured in the presence and absence of MgOC150, and 

proteins in culture supernatants were analyzed using a proteomics technique. Proteins were separated by 

SDS-PAGE and stained with CBB. Two major protein bands, corresponding to ~35 and 20 kDa, respectively, 

had intensities that were remarkably lower in the supernatant from PAO1 grown with MgOC150 compared 

to the supernatant from PAO1 grown without MgOC150. Proteins contained in these bands were excised 

from the gel and identified by mass spectrometry. Two extracellular proteases involved in the pathogenesis 

of P. aeruginosa, predicted LasB elastase and AprA alkaline protease, were detected for these bands. These 

results suggest a potency of MgOC150 that suppresses the virulence of P. aeruginosa. MgOC150 has been 

used for industrial purposes, as an electrode catalyst and a bioelectrode and for enzyme immobilization. 

Thus, MgOC150 could be beneficial for developing novel anti-Pseudomonas therapy. 

 

（出典：H Hirakawa et al., Adsorption of extracellular proteases and pyocyanin produced by Pseudomonas 

aeruginosa using a macroporous magnesium oxide-templated carbon decreases cytotoxicity. Current Research in 

Microbial Sciences 3 (2022) 100160より抜粋、一部改変） 

 

 

問１ 下線部の英文を和訳しなさい。 

 

 

問２ 本研究の方法と結果について, どのような病原タンパク質が同定されたのかも含めて300～350字程度

の日本語で簡潔に説明しなさい。 

  

著作権の関係から掲載できません。 
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選択問題 ③ 

以下の英文を読んで，問１～問３ に答えなさい。 

Classification-based myoelectric control has attracted significant interest in recent years, leading to 

prosthetic hands with advanced functionality, such as multi-grip hands. Thus far, high classification 

accuracies have been achieved by increasing the number of surface electromyography (sEMG) electrodes or 

adding other sensing mechanisms. While many prescribed myoelectric hands still adopt two-electrode 

sEMG systems, detailed studies on signal processing and classification performance are still lacking. In this 

study, nine able-bodied participants were recruited to perform six typical hand actions, from which sEMG 

signals from two electrodes were acquired using a Delsys Trigno Research plus acquisition system. Signal 

processing and machine learning algorithms, specifically, linear discriminant analysis (LDA), k-nearest 

neighbors (KNN), and support vector machines (SVM), were used to study classification accuracies. Overall 

classification accuracy of 93 ± 2%, action-specific accuracy of 97 ± 2%, and F1-score of 87 ± 7% were achieved, 

which are comparable with those reported from multielectrode systems. The highest accuracies were 

achieved using SVM algorithm compared to LDA and KNN algorithms. A logarithmic relationship between 

classification accuracy and number of features was revealed, which plateaued at five features. These 

comprehensive findings may potentially contribute to signal processing and machine learning strategies for 

commonly prescribed myoelectric hand systems with two sEMG electrodes to further improve functionality. 

（出典：Sensors (Basel)  2024 Apr 9;24(8):2383.） 

 

 

 

問１ 下線部の英文を和訳しなさい。 

 

 

問２ 最も高い精度を達成した方法は何か答えなさい。 

 

 

問３ この研究のタイトルとしてふさわしい語句を括弧の中に入れなさい。 

 

Evaluation of hand action（       ）performance using（       ）based on signals 

from two sEMG electrodes 

 

著作権の関係から掲載できません。 


