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要     旨

ア..諸 言 Introduction. Helicobacter pylori (H. pylori) resistance to antibiotics seriously 

threatens human health in Africa. Antimicrobial susceptibility testing (AST) is increasingly needed 

to guide the H. pylori treatment but remains laborious and unavailable in most African countries. 

This emphasizes the need for more rapid and cost-effective molecular methods that can enable a 

reliable prediction of the phenotypic antimicrobial resistance (AMR). The present study aimed to 

assess the phenotypic AMR, identify related genetic determinants, and explore the feasibility of 

genomic NGS-based approaches for tracking resistance in H. pylori clinical isolates from the 

Democratic Republic of Congo (DRC) in Middle Africa.  

イ. 研究対象及び方法 Methods . A total of 220 patients undergoing upper gastro-duodenal 

endoscopy were recruited in 2017 and 2018 from four hospitals located in Kinshasa, the capital city 

of DRC. Of 109 H. pylori strains successfully isolated, 102 were subjected to the phenotypic AST by 

Agar dilution method and E-Test® method. The whole genome sequence (WGS) of each isolate was 

obtained through next-generation sequencing (NGS) by an Illumina Miseq platform. After quality 

assessment of Miseq data, the draft genome of each isolate was de novo assembled using SPAdes 
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and annoted using the RASTtk pipeline of RAST Software. The WGS of one isolate was 

additionally sequenced by PacBio and Illumina Hiseq platforms, and assembled in a complete 

genome by the National Institute of Genetics (Tokyo, Japan), to serve as internal control. Different 

WGS-based methods were compared and validated for the discovery of AMR-related mutations. 

The most accurate WGS-based method was further used to screen WGS data for the occurrence of 

genotypes encoding AMR. Possible plasmids were assessed by PlasmidSeeker tool. The data were 

handled and analysed using CLC genomic Workbench, MEGA, Swiss-Modeller sever, and R 

Software. Mutations are reported following the recommendations from the Human Genome 

Variation Society (HGVS)

ウ. 結 果 Results and discussion. We noted a broad-spectrum AMR of H. pylori with resistance 

rates to metronidazole (MTZ), levofloxacin (LEVO), amoxicillin (AMX), and clarithromycin (CLA) 

of 90.2%, 65.7%, 34.3%, and 23.5%, respectively. Neither β-lactamases nor plasmid-encoded genes 

were detected. Resistance were chromosomally encoded by isolates. A WGS-based method relying 

on annotated genome assembly could be validated for variant discovery in AMR-related genes and 

displayed discovery rates of 100%. This method identified several mutations in key genes that 

were statistically related to phenotypic AMR. These included mutations often reported in Western 

and Asian populations and, interestingly, several putative AMR-related new genotypes in the 

pbp-1A (e.g., T558S, F366L), gyrA (e.g., A92T, A129T), gyrB (e.g., R579C), and rdxA (e.g., 

R131_K166del) genes. WGS showed high performance for predicting AST phenotypes, especially 

for AMX, CLA, and LEVO (Youden’s index and Cohen’s Kappa > 0.80). These outcomes 

demonstrate the potentials of WGS for fast tracking AMR and discovery of new mechanisms of 

resistance in conditions with low access to phenotypic AST...                                   

オ. 結 語 Conclusion. H. pylori resistance is high in DRC and requires AST to guide patients’ 

treatment in clinical practice. WGS-based methods constitute an accurate alternative to the 

phenotypic AST that provides substantial decision-making information for public health policy 

makers and clinicians in Africa, while providing insight into AMR mechanisms for researchers. 


