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Abstract
Wu et al recently applied multi-region 16S rRNA sequencing to characterize the 
gastric cancer microbiome, demonstrating improved taxonomic resolution and 
detection sensitivity over conventional single-region approaches. While the study 
represents a valuable methodological step forward, it remains limited by single-
center design, lack of quantitative calibration, and insufficient control for contam-
ination and inter-laboratory variability. This editorial critically appraises these 
methodological gaps and emphasizes that future efforts must focus on harmo-
nized, consensus-driven workflows to ensure reproducibility and clinical relia-
bility. The translational potential of multi-region 16S lies in moving from des-
criptive microbial profiling to actionable clinical integration, particularly for re-
currence prediction, treatment-response monitoring, and perioperative com-
plication risk assessment. By addressing these methodological, economic, and 
ethical challenges, the field can advance toward evidence-based and clinically 
deployable microbiome-guided precision oncology.
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Core Tip: Multi-region 16S rRNA sequencing represents a promising advance in gastric cancer microbiome research, 
improving microbial detection and taxonomic resolution compared to traditional methods. However, its clinical utility hinges 
on rigorous validation, integration with metagenomics and host factors, and the inclusion of health economic analyses. 
Future studies should aim to transform this technology from descriptive microbial profiling into a decision-support tool for 
prognosis, perioperative risk management, and personalized therapeutic strategies, overcoming existing methodological and 
translational challenges.
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INTRODUCTION
In recent years, tumor-associated microbiota research has emerged as an important frontier at the intersection of oncology 
and microbiome science[1,2]. This is particularly relevant in gastric cancer (GC), a malignancy of the digestive system 
characterized by strong heterogeneity and insidious early symptoms, where the search for novel, reproducible, and trans-
latable biomarkers is especially urgent[3]. Gastric-colonizing bacteria have been shown to influence tumor initiation, pro-
gression, and therapeutic responses through mechanisms involving metabolites, inflammatory regulation, and immune 
reprogramming[4]. Traditional single-region 16S rRNA sequencing faces limitations in detecting low-abundance taxa and 
resolving complex microbial communities; therefore, the development of higher-resolution and broader-coverage sequen-
cing strategies is of great importance[5].

Recently, Wu et al[6] reported in the World Journal of Gastrointestinal Oncology the application of multi-region 16S rRNA 
gene sequencing in the analysis of GC microbiota. Their findings demonstrated that, compared with conventional single-
region sequencing, sequencing across multiple hypervariable regions significantly improves sensitivity and taxonomic 
resolution. This advance is noteworthy in the context of tumor-associated microbiota research, particularly for low-bio-
mass and formalin-fixed paraffin-embedded (FFPE)-preserved tissue samples that are frequently encountered in clinical 
practice. The authors highlighted the utility of this approach in improving microbial diversity profiling, thus providing a 
refined ecological landscape and laying a methodological foundation for further exploration of microbiota-related 
carcinogenesis. However, translating such microbiome profiling into clinically reliable tools remains an unresolved chal-
lenge, particularly in linking microbial diversity with actionable outcomes.

ANALYZE AND CRITICALLY EVALUATE
The study was conducted in a single center with a retrospective design, limiting the generalizability of its conclusions. 
Multi-center, prospective cohorts with more diverse populations are needed to validate these findings[7].

Although increased species richness and diversity were reported, the absence of quantitative calibration using qPCR or 
spike-in standards raises concerns about low-abundance taxa. Incorporating absolute quantification strategies would 
improve reliability[8].

Contamination control and batch-effect handling were insufficiently described, which is critical for low-biomass 
samples such as FFPE tissues. The systematic use of negative controls and appropriate decontamination pipelines (e.g., 
Decontam, KneadData) could further enhance data reliability and reproducibility[9,10]. Moreover, inter-laboratory va-
riability and the absence of standardized sequencing protocols remain potential sources of inconsistency, underscoring 
the need for harmonized workflows to ensure reproducibility across studies[11].

Finally, analyses relied solely on relative abundance, which may introduce compositional bias. Future studies should 
integrate absolute abundance measures and functional prediction tools to provide more accurate ecological and me-
chanistic insights[12,13].

FROM “MEASURABLE” TO “ACTIONABLE”: REASSESSING TRANSLATIONAL VALUE
The core contribution of this study lies in extending the methodological boundaries of GC microbiome research. 
However, its broader clinical potential has yet to be fully realized. We believe that the value of multi-region 16S rRNA se-
quencing should not remain confined to descriptive microbial diversity, but rather be directed toward patient-centered 
translational applications.

Clinical risk prediction
Fusobacterium nucleatum and other taxa have been linked to recurrence, immune evasion, and chemoresistance in GC[14,
15]. Integrating microbial signatures with host and clinical factors may enable composite prognostic models validated by 
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Cox regression or decision curve analysis.

Perioperative risk monitoring
Microbial imbalance is associated with postoperative complications such as infection and anastomotic leakage. Com-
bining preoperative microbiota profiles with inflammatory markers (e.g., C-reactive protein, neutrophil-to-lymphocyte 
ratio) could support early warning and perioperative risk assessment[16].

Subtype and metabolic profiling
Distinct microbial patterns across Lauren types and TNM stages have been reported[17-19]. Integrating multi-region 16S 
with shallow metagenomics could reveal metabolic pathways underlying histological subtypes and inform precision 
therapy[19,20]. In this way, the true value of multi-region 16S lies in its integration with metagenomics and host factors, 
enabling a transition from being merely “measurable” to becoming truly “actionable” in risk prediction, complication 
management, and subtype-specific research.

FUTURE RESEARCH DIRECTIONS
Future studies should first be strengthened at the design level. Large-scale validation cohorts, combined with subgroup 
analyses that incorporate host immune characteristics, will be essential to enhance robustness and generalizability[21].

On this foundation, research should integrate multi-region 16S with shallow metagenomics[22]. Such integration can 
overcome the functional limits of a single approach and clarify the contributions of metabolism, drug resistance, and sig-
naling pathways in gastric carcinogenesis[20]. Evidence indicates that reproducible microbial patterns exist across pa-
thological stages, supporting the feasibility of incorporating microbial features with clinical staging and pathology into 
risk stratification models[21]. Application of methods such as LASSO, XGBoost, and decision curve analysis not only en-
hance prediction accuracy but also facilitate translational model deployment by identifying clinically meaningful 
microbial signatures.

Once predictive models are validated, attention should turn to interventional strategies. Dietary modification or pro-
biotic supplementation has been suggested to reshape gastric microbiota and attenuate inflammation, indicating that 
future trials combining such interventions with dynamic monitoring via multi-region 16S may provide empirical evidence 
of microbial plasticity and its preventive and therapeutic potential[23,24].

Finally, the pathway to clinical translation will require health economic evaluations, defined as assessments comparing 
clinical outcomes and financial costs, to assess cost and clinical benefit trade-offs. Comparing the cost-effectiveness of 
multi-region 16S with single-region sequencing, metagenomic approaches, and conventional biomarkers across different 
clinical settings will be critical to define its real-world value and to support evidence-based precision oncology[25].

CONCLUSION
The study by Wu et al[6] highlights the technical advantages and potential of multi-region 16S rRNA sequencing in GC 
microbiome research. However, to move this approach from descriptive studies to a decision-making tool, more rigorous 
study designs and cross-disciplinary integration will be needed[26]. Future work should focus on multicenter collab-
oration and standardized, consensus-driven multi-region 16S workflows. Harmonizing key elements like sample col-
lection, DNA extraction, sequencing, and data analysis will ensure consistency and enhance clinical reliability across la-
boratories. Among potential clinical endpoints, recurrence prediction, treatment-response monitoring, and postoperative 
complication risk represent the most feasible for early clinical integration[27-29]. In addition, regulatory and ethical 
considerations, including data privacy, informed consent, and oversight of sequencing technologies, should be clarified to 
ensure biosafety and equitable access[30]. Only through such efforts can GC microbiome research evolve from a scientific 
hotspot into a deployable biomarker system, enabling precision oncology, improving patient stratification, and ultimately 
enhancing clinical outcomes[31].

FOOTNOTES
Author contributions: Luo L conceived the study design, drafted the initial manuscript, and revised the content critically; Huang G 
contributed to literature review, data interpretation, and manuscript editing; Yang H contributed to data interpretation, discussion of 
methodological aspects, and manuscript refinement; Chi H supervised the overall concept, provided methodological guidance, and 
critically revised the manuscript as corresponding author; all authors have read and approved the final version of the manuscript and 
agree to be accountable for all aspects of the work.

Conflict-of-interest statement: All the authors report no relevant conflicts of interest for this article.

Open Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. 
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to 
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the 



Luo L et al. Microbiome and multi-region 16S in GC

https://dx.doi.org/10.4251/wjgo.v18.i1.114708 4 January 15, 2026 Volume 18 Issue 1

original work is properly cited and the use is non-commercial. See: https://creativecommons.org/Licenses/by-nc/4.0/

Country of origin: United States

ORCID number: Hao Chi 0000-0002-5210-0770.

S-Editor: Lin C 
L-Editor: A 
P-Editor: Zhang L

REFERENCES
1 Elghannam MT, Hassanien MH, Ameen YA, Turky EA, ELattar GM, ELRay AA, ELTalkawy MD. Gut microbiome and gastric cancer: 

microbial interactions and therapeutic potential. Gut Pathog 2025; 17: 56 [RCA] [PMID: 40713842 DOI: 10.1186/s13099-025-00729-w] [Full
Text] [Full Text(PDF)]

2 Smyth EC, Nilsson M, Grabsch HI, van Grieken NC, Lordick F. Gastric cancer. Lancet 2020; 396: 635-648 [RCA] [PMID: 32861308 DOI: 
10.1016/S0140-6736(20)31288-5] [FullText]

3 Cella C, Ciardiello D, Gervaso L, van Laarhoven H, Nezi L, Catozzi C, Lordick F, Smyth E, de Pascale S, Benini L, Valenza C, Guidi L, 
Fumagalli Romario U, Fazio N. Role of the microbiome in the development and treatment of gastric cancer: an overview of the biological and 
clinical landscape. ESMO Gastrointest Oncol 2024; 4: 100048 [DOI: 10.1016/j.esmogo.2024.100048] [FullText]

4 Huo S, Lv K, Han L, Zhao Y, Jiang J. Gut microbiota in gastric cancer: from pathogenesis to precision medicine. Front Microbiol 2025; 16: 
1606924 [RCA] [PMID: 40809053 DOI: 10.3389/fmicb.2025.1606924] [FullText] [Full Text(PDF)]

5 Notario E, Visci G, Fosso B, Gissi C, Tanaskovic N, Rescigno M, Marzano M, Pesole G. Amplicon-Based Microbiome Profiling: From 
Second- to Third-Generation Sequencing for Higher Taxonomic Resolution. Genes (Basel) 2023; 14: 1567 [RCA] [PMID: 37628619 DOI: 
10.3390/genes14081567] [FullText]

6 Wu TT, Zhou X, Huang Q, Yang Q. Effectiveness of multi-region 16S rRNA gene sequencing in studying the microbiome of gastric cancer 
tissues. World J Gastrointest Oncol 2025; 17: 110997 [RCA] [PMID: 41114113 DOI: 10.4251/wjgo.v17.i10.110997] [FullText] [Full Text
(PDF)]

7 Zeng R, Gou H, Lau HCH, Yu J. Stomach microbiota in gastric cancer development and clinical implications. Gut 2024; 73: 2062-2073 [RCA] 
[PMID: 38886045 DOI: 10.1136/gutjnl-2024-332815] [FullText]

8 Tourlousse DM, Sekiguchi Y. Synthetic DNA spike-in standards for cross-domain absolute quantification of microbiomes by rRNA gene 
amplicon sequencing. ISME Commun 2025; 5: ycaf028 [RCA] [PMID: 40099159 DOI: 10.1093/ismeco/ycaf028] [FullText]

9 Karstens L, Asquith M, Davin S, Fair D, Gregory WT, Wolfe AJ, Braun J, McWeeney S. Controlling for Contaminants in Low-Biomass 16S 
rRNA Gene Sequencing Experiments. mSystems 2019; 4: e00290-e00219 [RCA] [PMID: 31164452 DOI: 10.1128/mSystems.00290-19] [Full
Text] [Full Text(PDF)]

10 Zhao K, Hu Y. Microbiome harbored within tumors: a new chance to revisit our understanding of cancer pathogenesis and treatment. Signal 
Transduct Target Ther 2020; 5: 136 [RCA] [PMID: 32728023 DOI: 10.1038/s41392-020-00244-1] [FullText] [Full Text(PDF)]

11 Butler I, Turner O, Mohammed K, Akhtar M, Evans D, Lambourne J, Harris K, O'Sullivan DM, Sergaki C. Standardization of 16S rRNA gene 
sequencing using nanopore long read sequencing technology for clinical diagnosis of culture negative infections. Front Cell Infect Microbiol 
2025; 15: 1517208 [RCA] [PMID: 40115075 DOI: 10.3389/fcimb.2025.1517208] [FullText] [Full Text(PDF)]

12 Huma Arya P, Vadhwana B, Tarazi M. Microbial dysbiosis in gastric cancer: Association or causation? Best Pract Res Clin Gastroenterol 
2024; 72: 101961 [RCA] [PMID: 39645283 DOI: 10.1016/j.bpg.2024.101961] [FullText]

13 Oosterlinck B, Ceuleers H, Arras W, De Man JG, Geboes K, De Schepper H, Peeters M, Lebeer S, Skieceviciene J, Hold GL, Kupcinskas J, 
Link A, De Winter BY, Smet A. Mucin-microbiome signatures shape the tumor microenvironment in gastric cancer. Microbiome 2023; 11: 86 
[RCA] [PMID: 37085819 DOI: 10.1186/s40168-023-01534-w] [FullText] [Full Text(PDF)]

14 Zhang T, Li Y, Zhai E, Zhao R, Qian Y, Huang Z, Liu Y, Zhao Z, Xu X, Liu J, Li Z, Liang Z, Wei R, Ye L, Ma J, Wu Q, Chen J, Cai S. 
Intratumoral Fusobacterium nucleatum Recruits Tumor-Associated Neutrophils to Promote Gastric Cancer Progression and Immune Evasion. 
Cancer Res 2025; 85: 1819-1841 [RCA] [PMID: 39992708 DOI: 10.1158/0008-5472.CAN-24-2580] [FullText] [Full Text(PDF)]

15 Sorino J, Della Mura M, Ingravallo G, Cazzato G, Pizzimenti C, Zuccalà V, Pepe L, Germanà E, Martini M, Ieni A, Fiorentino V. 
Fusobacterium nucleatum and Gastric Cancer: An Emerging Connection. Int J Mol Sci 2025; 26: 7915 [RCA] [PMID: 40869236 DOI: 
10.3390/ijms26167915] [FullText] [Full Text(PDF)]

16 Barat B, Shogan BD. The Microbiome's Role in Driving Anastomotic Leak and Cancer Recurrence Following Colorectal Surgery. Surg Clin 
North Am 2025; 105: 953-964 [RCA] [PMID: 41077437 DOI: 10.1016/j.suc.2025.06.003] [FullText]

17 Sarhadi V, Mathew B, Kokkola A, Karla T, Tikkanen M, Rautelin H, Lahti L, Puolakkainen P, Knuutila S. Gut microbiota of patients with 
different subtypes of gastric cancer and gastrointestinal stromal tumors. Gut Pathog 2021; 13: 11 [RCA] [PMID: 33596997 DOI: 
10.1186/s13099-021-00403-x] [FullText] [Full Text(PDF)]

18 Chen C, Du Y, Liu Y, Shi Y, Niu Y, Jin G, Shen J, Lyu J, Lin L. Characteristics of gastric cancer gut microbiome according to tumor stage and 
age segmentation. Appl Microbiol Biotechnol 2022; 106: 6671-6687 [RCA] [PMID: 36083304 DOI: 10.1007/s00253-022-12156-x] [FullText]

19 Jeong S, Liao YT, Tsai MH, Wang YK, Wu IC, Liu CJ, Wu MS, Chan TS, Chen MY, Hu PJ, Kao WY, Liu HC, Tsai MJ, Liu CY, Chang CC, 
Wu DC, Hsu YH. Microbiome signatures associated with clinical stages of gastric Cancer: whole metagenome shotgun sequencing study. BMC 
Microbiol 2024; 24: 139 [RCA] [PMID: 38658841 DOI: 10.1186/s12866-024-03219-2] [FullText]

20 Mohamed AS, Bhuju R, Martinez E, Basta M, Deyab A, Mansour C, Tejada D, Deshpande V, Elias S, Nagesh VK. The Gut Microbiome's 
Impact on the Pathogenesis and Treatment of Gastric Cancer-An Updated Literature Review. Cancers (Basel) 2025; 17: 2795 [RCA] [PMID: 
40940892 DOI: 10.3390/cancers17172795] [FullText] [Full Text(PDF)]

21 Gao W, Li F, Wu T, Ji L. Prognostic stratification of gastric cancer patients by intratumoral microbiota-mediated tumor immune 
microenvironment. Microb Pathog 2025; 200: 107296 [RCA] [PMID: 39809345 DOI: 10.1016/j.micpath.2025.107296] [FullText]

https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-5210-0770
http://orcid.org/0000-0002-5210-0770
https://referencecitationanalysis.com/InCiteJournalInfo?id=10007
https://referencecitationanalysis.com/articles?id=10.1186%2fs13099-025-00729-w
http://www.ncbi.nlm.nih.gov/pubmed/40713842
https://dx.doi.org/10.1186/s13099-025-00729-w
https://dx.doi.org/10.1186/s13099-025-00729-w
https://dx.doi.org/10.1186/s13099-025-00729-w
https://rcastoragev2.blob.core.windows.net/41cbaff7b5ccc160b23392fcea4f342f/13099_2025_Article_729.pdf
https://rcastoragev2.blob.core.windows.net/41cbaff7b5ccc160b23392fcea4f342f/13099_2025_Article_729.pdf
https://rcastoragev2.blob.core.windows.net/41cbaff7b5ccc160b23392fcea4f342f/13099_2025_Article_729.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=15920
https://referencecitationanalysis.com/articles?id=10.1016%2fs0140-6736(20)31288-5
http://www.ncbi.nlm.nih.gov/pubmed/32861308
https://dx.doi.org/10.1016/S0140-6736(20)31288-5
https://dx.doi.org/10.1016/S0140-6736(20)31288-5
https://dx.doi.org/10.1016/S0140-6736(20)31288-5
https://dx.doi.org/10.1016/j.esmogo.2024.100048
https://dx.doi.org/10.1016/j.esmogo.2024.100048
https://dx.doi.org/10.1016/j.esmogo.2024.100048
https://referencecitationanalysis.com/InCiteJournalInfo?id=9349
https://referencecitationanalysis.com/articles?id=10.3389%2ffmicb.2025.1606924
http://www.ncbi.nlm.nih.gov/pubmed/40809053
https://dx.doi.org/10.3389/fmicb.2025.1606924
https://dx.doi.org/10.3389/fmicb.2025.1606924
https://dx.doi.org/10.3389/fmicb.2025.1606924
https://rcastoragev2.blob.core.windows.net/f772ab529984fc83f778430e4e65c79e/fmicb-16-1606924.pdf
https://rcastoragev2.blob.core.windows.net/f772ab529984fc83f778430e4e65c79e/fmicb-16-1606924.pdf
https://rcastoragev2.blob.core.windows.net/f772ab529984fc83f778430e4e65c79e/fmicb-16-1606924.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=9760
https://referencecitationanalysis.com/articles?id=10.3390%2fgenes14081567
http://www.ncbi.nlm.nih.gov/pubmed/37628619
https://dx.doi.org/10.3390/genes14081567
https://dx.doi.org/10.3390/genes14081567
https://dx.doi.org/10.3390/genes14081567
https://referencecitationanalysis.com/InCiteJournalInfo?id=23587
https://referencecitationanalysis.com/articles?id=10.4251%2fwjgo.v17.i10.110997
http://www.ncbi.nlm.nih.gov/pubmed/41114113
https://dx.doi.org/10.4251/wjgo.v17.i10.110997
https://dx.doi.org/10.4251/wjgo.v17.i10.110997
https://dx.doi.org/10.4251/wjgo.v17.i10.110997
https://www.f6publishing.com/forms/main/DownLoadFile.aspx?Type=Digital&TypeId=1&id=10.4251%2fwjgo.v17.i10.110997&FilePath=2E59D95A419AF0035C2587A133D62BBAFA4ADFED65F642D0CFB03D9F8C1ED48687F4B9E3052908869DD0D01CEFE1A3DBD65BDB67CDD8DC679002EEEA0782A1F85AAC3A7112092C77
https://www.f6publishing.com/forms/main/DownLoadFile.aspx?Type=Digital&TypeId=1&id=10.4251%2fwjgo.v17.i10.110997&FilePath=2E59D95A419AF0035C2587A133D62BBAFA4ADFED65F642D0CFB03D9F8C1ED48687F4B9E3052908869DD0D01CEFE1A3DBD65BDB67CDD8DC679002EEEA0782A1F85AAC3A7112092C77
https://www.f6publishing.com/forms/main/DownLoadFile.aspx?Type=Digital&TypeId=1&id=10.4251%2fwjgo.v17.i10.110997&FilePath=2E59D95A419AF0035C2587A133D62BBAFA4ADFED65F642D0CFB03D9F8C1ED48687F4B9E3052908869DD0D01CEFE1A3DBD65BDB67CDD8DC679002EEEA0782A1F85AAC3A7112092C77
https://referencecitationanalysis.com/InCiteJournalInfo?id=9998
https://referencecitationanalysis.com/articles?id=10.1136%2fgutjnl-2024-332815
http://www.ncbi.nlm.nih.gov/pubmed/38886045
https://dx.doi.org/10.1136/gutjnl-2024-332815
https://dx.doi.org/10.1136/gutjnl-2024-332815
https://dx.doi.org/10.1136/gutjnl-2024-332815
https://referencecitationanalysis.com/articles?id=10.1093%2fismeco%2fycaf028
http://www.ncbi.nlm.nih.gov/pubmed/40099159
https://dx.doi.org/10.1093/ismeco/ycaf028
https://dx.doi.org/10.1093/ismeco/ycaf028
https://dx.doi.org/10.1093/ismeco/ycaf028
https://referencecitationanalysis.com/InCiteJournalInfo?id=17476
https://referencecitationanalysis.com/articles?id=10.1128%2fmsystems.00290-19
http://www.ncbi.nlm.nih.gov/pubmed/31164452
https://dx.doi.org/10.1128/mSystems.00290-19
https://dx.doi.org/10.1128/mSystems.00290-19
https://dx.doi.org/10.1128/mSystems.00290-19
https://rcastoragev2.blob.core.windows.net/b2202e09f089b7391acd93a1e8012963/PMC6550369.pdf
https://rcastoragev2.blob.core.windows.net/b2202e09f089b7391acd93a1e8012963/PMC6550369.pdf
https://rcastoragev2.blob.core.windows.net/b2202e09f089b7391acd93a1e8012963/PMC6550369.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=21209
https://referencecitationanalysis.com/InCiteJournalInfo?id=21209
https://referencecitationanalysis.com/articles?id=10.1038%2fs41392-020-00244-1
http://www.ncbi.nlm.nih.gov/pubmed/32728023
https://dx.doi.org/10.1038/s41392-020-00244-1
https://dx.doi.org/10.1038/s41392-020-00244-1
https://dx.doi.org/10.1038/s41392-020-00244-1
https://rcastoragev2.blob.core.windows.net/9305f9d23c687800e0c43b20ab82a432/PMC7391753.pdf
https://rcastoragev2.blob.core.windows.net/9305f9d23c687800e0c43b20ab82a432/PMC7391753.pdf
https://rcastoragev2.blob.core.windows.net/9305f9d23c687800e0c43b20ab82a432/PMC7391753.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=9338
https://referencecitationanalysis.com/articles?id=10.3389%2ffcimb.2025.1517208
http://www.ncbi.nlm.nih.gov/pubmed/40115075
https://dx.doi.org/10.3389/fcimb.2025.1517208
https://dx.doi.org/10.3389/fcimb.2025.1517208
https://dx.doi.org/10.3389/fcimb.2025.1517208
https://rcastoragev2.blob.core.windows.net/a62241b22df3088d65f08b90bd3f23f2/fcimb-15-1517208.pdf
https://rcastoragev2.blob.core.windows.net/a62241b22df3088d65f08b90bd3f23f2/fcimb-15-1517208.pdf
https://rcastoragev2.blob.core.windows.net/a62241b22df3088d65f08b90bd3f23f2/fcimb-15-1517208.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=157770
https://referencecitationanalysis.com/articles?id=10.1016%2fj.bpg.2024.101961
http://www.ncbi.nlm.nih.gov/pubmed/39645283
https://dx.doi.org/10.1016/j.bpg.2024.101961
https://dx.doi.org/10.1016/j.bpg.2024.101961
https://dx.doi.org/10.1016/j.bpg.2024.101961
https://referencecitationanalysis.com/articles?id=10.1186%2fs40168-023-01534-w
http://www.ncbi.nlm.nih.gov/pubmed/37085819
https://dx.doi.org/10.1186/s40168-023-01534-w
https://dx.doi.org/10.1186/s40168-023-01534-w
https://dx.doi.org/10.1186/s40168-023-01534-w
https://rcastoragev2.blob.core.windows.net/efda34141b620e3c3c672abd81467d73/40168_2023_Article_1534.pdf
https://rcastoragev2.blob.core.windows.net/efda34141b620e3c3c672abd81467d73/40168_2023_Article_1534.pdf
https://rcastoragev2.blob.core.windows.net/efda34141b620e3c3c672abd81467d73/40168_2023_Article_1534.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=4616
https://referencecitationanalysis.com/articles?id=10.1158%2f0008-5472.can-24-2580
http://www.ncbi.nlm.nih.gov/pubmed/39992708
https://dx.doi.org/10.1158/0008-5472.CAN-24-2580
https://dx.doi.org/10.1158/0008-5472.CAN-24-2580
https://dx.doi.org/10.1158/0008-5472.CAN-24-2580
https://rcastoragev2.blob.core.windows.net/abf48ae91be3efd3eec53d193775daf2/can-24-2580.PMC12079103.pdf
https://rcastoragev2.blob.core.windows.net/abf48ae91be3efd3eec53d193775daf2/can-24-2580.PMC12079103.pdf
https://rcastoragev2.blob.core.windows.net/abf48ae91be3efd3eec53d193775daf2/can-24-2580.PMC12079103.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=11724
https://referencecitationanalysis.com/articles?id=10.3390%2fijms26167915
http://www.ncbi.nlm.nih.gov/pubmed/40869236
https://dx.doi.org/10.3390/ijms26167915
https://dx.doi.org/10.3390/ijms26167915
https://dx.doi.org/10.3390/ijms26167915
https://rcastoragev2.blob.core.windows.net/71d6d2b2c14971c81d68e99693302cd3/ijms-26-07915.pdf
https://rcastoragev2.blob.core.windows.net/71d6d2b2c14971c81d68e99693302cd3/ijms-26-07915.pdf
https://rcastoragev2.blob.core.windows.net/71d6d2b2c14971c81d68e99693302cd3/ijms-26-07915.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=21708
https://referencecitationanalysis.com/InCiteJournalInfo?id=21708
https://referencecitationanalysis.com/articles?id=10.1016%2fj.suc.2025.06.003
http://www.ncbi.nlm.nih.gov/pubmed/41077437
https://dx.doi.org/10.1016/j.suc.2025.06.003
https://dx.doi.org/10.1016/j.suc.2025.06.003
https://dx.doi.org/10.1016/j.suc.2025.06.003
https://referencecitationanalysis.com/InCiteJournalInfo?id=10007
https://referencecitationanalysis.com/articles?id=10.1186%2fs13099-021-00403-x
http://www.ncbi.nlm.nih.gov/pubmed/33596997
https://dx.doi.org/10.1186/s13099-021-00403-x
https://dx.doi.org/10.1186/s13099-021-00403-x
https://dx.doi.org/10.1186/s13099-021-00403-x
https://rcastoragev2.blob.core.windows.net/1de8ac2334492200c0f94b045dfb2121/PMC7888145.pdf
https://rcastoragev2.blob.core.windows.net/1de8ac2334492200c0f94b045dfb2121/PMC7888145.pdf
https://rcastoragev2.blob.core.windows.net/1de8ac2334492200c0f94b045dfb2121/PMC7888145.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=2511
https://referencecitationanalysis.com/articles?id=10.1007%2fs00253-022-12156-x
http://www.ncbi.nlm.nih.gov/pubmed/36083304
https://dx.doi.org/10.1007/s00253-022-12156-x
https://dx.doi.org/10.1007/s00253-022-12156-x
https://dx.doi.org/10.1007/s00253-022-12156-x
https://referencecitationanalysis.com/InCiteJournalInfo?id=3943
https://referencecitationanalysis.com/InCiteJournalInfo?id=3943
https://referencecitationanalysis.com/articles?id=10.1186%2fs12866-024-03219-2
http://www.ncbi.nlm.nih.gov/pubmed/38658841
https://dx.doi.org/10.1186/s12866-024-03219-2
https://dx.doi.org/10.1186/s12866-024-03219-2
https://dx.doi.org/10.1186/s12866-024-03219-2
https://referencecitationanalysis.com/InCiteJournalInfo?id=4622
https://referencecitationanalysis.com/articles?id=10.3390%2fcancers17172795
http://www.ncbi.nlm.nih.gov/pubmed/40940892
https://dx.doi.org/10.3390/cancers17172795
https://dx.doi.org/10.3390/cancers17172795
https://dx.doi.org/10.3390/cancers17172795
https://rcastoragev2.blob.core.windows.net/0c18e097c26b023a44a5e1b640fb75d7/cancers-17-02795.pdf
https://rcastoragev2.blob.core.windows.net/0c18e097c26b023a44a5e1b640fb75d7/cancers-17-02795.pdf
https://rcastoragev2.blob.core.windows.net/0c18e097c26b023a44a5e1b640fb75d7/cancers-17-02795.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=16885
https://referencecitationanalysis.com/articles?id=10.1016%2fj.micpath.2025.107296
http://www.ncbi.nlm.nih.gov/pubmed/39809345
https://dx.doi.org/10.1016/j.micpath.2025.107296
https://dx.doi.org/10.1016/j.micpath.2025.107296
https://dx.doi.org/10.1016/j.micpath.2025.107296


Luo L et al. Microbiome and multi-region 16S in GC

https://dx.doi.org/10.4251/wjgo.v18.i1.114708 5 January 15, 2026 Volume 18 Issue 1

22 Nath AR, Natarajan J. Gut metagenomic analysis of gastric cancer patients reveals Akkermansia, Gammaproteobacteria, and Veillonella 
microbiota as potential non-invasive biomarkers. Genomics Inform 2024; 22: 1 [RCA] [PMID: 38907281 DOI: 10.1186/s44342-024-00001-8] 
[FullText]

23 He Y, Gao S, Jiang L, Yang J. Changes in gut microbiota after gastric cancer surgery: a prospective longitudinal study. Front Oncol 2024; 14: 
1533816 [RCA] [PMID: 39911821 DOI: 10.3389/fonc.2024.1533816] [FullText]

24 Lazăr DC, Chiriac SD, Drăghici GA, Moacă EA, Faur AC, Avram MF, Turi VR, Nicolin MR, Goldiș A, Salehi MA, Jipa R. Gastric Cancer 
and Microbiota: Exploring the Microbiome's Role in Carcinogenesis and Treatment Strategies. Life (Basel) 2025; 15: 999 [RCA] [PMID: 
40724502 DOI: 10.3390/life15070999] [FullText] [Full Text(PDF)]

25 Mirza M, Goerke L, Anderson A, Wilsdon T. Assessing the Cost-Effectiveness of Next-Generation Sequencing as a Biomarker Testing 
Approach in Oncology and Policy Implications: A Literature Review. Value Health 2024; 27: 1300-1309 [RCA] [PMID: 38729563 DOI: 
10.1016/j.jval.2024.04.023] [FullText]

26 Chen J, Nie S, Qiu X, Zheng S, Ni C, Yuan Y, Gong Y. Leveraging existing 16S rRNA microbial data to identify diagnostic biomarker in 
Chinese patients with gastric cancer: a systematic meta-analysis. mSystems 2023; 8: e0074723 [RCA] [PMID: 37787561 DOI: 
10.1128/msystems.00747-23] [FullText] [Full Text(PDF)]

27 Kim JH, Yu J, Kim DK, Lee S, Lee SH, Ahn BK, Kim TI, Park SJ. Tumor microbiome analysis provides prognostic value for patients with 
stage III colorectal cancer. Front Oncol 2023; 13: 1212812 [RCA] [PMID: 37965445 DOI: 10.3389/fonc.2023.1212812] [FullText] [Full Text
(PDF)]

28 Han D, Gao P, Li R, Tan P, Xie J, Zhang R, Li J. Multicenter assessment of microbial community profiling using 16S rRNA gene sequencing 
and shotgun metagenomic sequencing. J Adv Res 2020; 26: 111-121 [RCA] [PMID: 33133687 DOI: 10.1016/j.jare.2020.07.010] [FullText] 
[Full Text(PDF)]

29 Liu D, Zhang R, Chen S, Sun B, Zhang K. Analysis of gastric microbiome reveals three distinctive microbial communities associated with the 
occurrence of gastric cancer. BMC Microbiol 2022; 22: 184 [RCA] [PMID: 35870901 DOI: 10.1186/s12866-022-02594-y] [FullText] [Full 
Text(PDF)]

30 Rhodes R. Ethical issues in microbiome research and medicine. BMC Med 2016; 14: 156 [RCA] [PMID: 27729053 DOI: 
10.1186/s12916-016-0702-7] [FullText] [Full Text(PDF)]

31 Dai JH, Tan XR, Qiao H, Liu N. Emerging clinical relevance of microbiome in cancer: promising biomarkers and therapeutic targets. Protein 
Cell 2024; 15: 239-260 [RCA] [PMID: 37946397 DOI: 10.1093/procel/pwad052] [FullText] [Full Text(PDF)]

https://referencecitationanalysis.com/InCiteJournalInfo?id=172743
https://referencecitationanalysis.com/articles?id=10.1186%2fs44342-024-00001-8
http://www.ncbi.nlm.nih.gov/pubmed/38907281
https://dx.doi.org/10.1186/s44342-024-00001-8
https://dx.doi.org/10.1186/s44342-024-00001-8
https://dx.doi.org/10.1186/s44342-024-00001-8
https://referencecitationanalysis.com/InCiteJournalInfo?id=9356
https://referencecitationanalysis.com/articles?id=10.3389%2ffonc.2024.1533816
http://www.ncbi.nlm.nih.gov/pubmed/39911821
https://dx.doi.org/10.3389/fonc.2024.1533816
https://dx.doi.org/10.3389/fonc.2024.1533816
https://dx.doi.org/10.3389/fonc.2024.1533816
https://referencecitationanalysis.com/InCiteJournalInfo?id=172292
https://referencecitationanalysis.com/articles?id=10.3390%2flife15070999
http://www.ncbi.nlm.nih.gov/pubmed/40724502
https://dx.doi.org/10.3390/life15070999
https://dx.doi.org/10.3390/life15070999
https://dx.doi.org/10.3390/life15070999
https://pmc.ncbi.nlm.nih.gov/articles/PMC12300336/pdf/life-15-00999.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC12300336/pdf/life-15-00999.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC12300336/pdf/life-15-00999.pdf
https://referencecitationanalysis.com/articles?id=10.1016%2fj.jval.2024.04.023
http://www.ncbi.nlm.nih.gov/pubmed/38729563
https://dx.doi.org/10.1016/j.jval.2024.04.023
https://dx.doi.org/10.1016/j.jval.2024.04.023
https://dx.doi.org/10.1016/j.jval.2024.04.023
https://referencecitationanalysis.com/InCiteJournalInfo?id=17476
https://referencecitationanalysis.com/articles?id=10.1128%2fmsystems.00747-23
http://www.ncbi.nlm.nih.gov/pubmed/37787561
https://dx.doi.org/10.1128/msystems.00747-23
https://dx.doi.org/10.1128/msystems.00747-23
https://dx.doi.org/10.1128/msystems.00747-23
https://rcastoragev2.blob.core.windows.net/f50084694d66c6de71b67f40bcb59c8b/msystems.00747-23-s0001.pdf
https://rcastoragev2.blob.core.windows.net/f50084694d66c6de71b67f40bcb59c8b/msystems.00747-23-s0001.pdf
https://rcastoragev2.blob.core.windows.net/f50084694d66c6de71b67f40bcb59c8b/msystems.00747-23-s0001.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=9356
https://referencecitationanalysis.com/articles?id=10.3389%2ffonc.2023.1212812
http://www.ncbi.nlm.nih.gov/pubmed/37965445
https://dx.doi.org/10.3389/fonc.2023.1212812
https://dx.doi.org/10.3389/fonc.2023.1212812
https://dx.doi.org/10.3389/fonc.2023.1212812
https://rcastoragev2.blob.core.windows.net/768700248bca273997372a913bf13c55/DataSheet_1.pdf
https://rcastoragev2.blob.core.windows.net/768700248bca273997372a913bf13c55/DataSheet_1.pdf
https://rcastoragev2.blob.core.windows.net/768700248bca273997372a913bf13c55/DataSheet_1.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=12266
https://referencecitationanalysis.com/articles?id=10.1016%2fj.jare.2020.07.010
http://www.ncbi.nlm.nih.gov/pubmed/33133687
https://dx.doi.org/10.1016/j.jare.2020.07.010
https://dx.doi.org/10.1016/j.jare.2020.07.010
https://dx.doi.org/10.1016/j.jare.2020.07.010
https://rcastoragev2.blob.core.windows.net/70c5a332bcd6a8f1e1b984e7e02907e8/PMC7584675.pdf
https://rcastoragev2.blob.core.windows.net/70c5a332bcd6a8f1e1b984e7e02907e8/PMC7584675.pdf
https://rcastoragev2.blob.core.windows.net/70c5a332bcd6a8f1e1b984e7e02907e8/PMC7584675.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=3943
https://referencecitationanalysis.com/articles?id=10.1186%2fs12866-022-02594-y
http://www.ncbi.nlm.nih.gov/pubmed/35870901
https://dx.doi.org/10.1186/s12866-022-02594-y
https://dx.doi.org/10.1186/s12866-022-02594-y
https://dx.doi.org/10.1186/s12866-022-02594-y
https://rcastoragev2.blob.core.windows.net/d3acd0af2b81128c18b9b739fd61951c/PMC9308235.pdf
https://rcastoragev2.blob.core.windows.net/d3acd0af2b81128c18b9b739fd61951c/PMC9308235.pdf
https://rcastoragev2.blob.core.windows.net/d3acd0af2b81128c18b9b739fd61951c/PMC9308235.pdf
https://rcastoragev2.blob.core.windows.net/d3acd0af2b81128c18b9b739fd61951c/PMC9308235.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=3942
https://referencecitationanalysis.com/articles?id=10.1186%2fs12916-016-0702-7
http://www.ncbi.nlm.nih.gov/pubmed/27729053
https://dx.doi.org/10.1186/s12916-016-0702-7
https://dx.doi.org/10.1186/s12916-016-0702-7
https://dx.doi.org/10.1186/s12916-016-0702-7
https://rcastoragev2.blob.core.windows.net/5a6b3fc984443c0c9cfe67f116ba59b8/PMC5059983.pdf
https://rcastoragev2.blob.core.windows.net/5a6b3fc984443c0c9cfe67f116ba59b8/PMC5059983.pdf
https://rcastoragev2.blob.core.windows.net/5a6b3fc984443c0c9cfe67f116ba59b8/PMC5059983.pdf
https://referencecitationanalysis.com/InCiteJournalInfo?id=19732
https://referencecitationanalysis.com/InCiteJournalInfo?id=19732
https://referencecitationanalysis.com/articles?id=10.1093%2fprocel%2fpwad052
http://www.ncbi.nlm.nih.gov/pubmed/37946397
https://dx.doi.org/10.1093/procel/pwad052
https://dx.doi.org/10.1093/procel/pwad052
https://dx.doi.org/10.1093/procel/pwad052
https://rcastoragev2.blob.core.windows.net/71bf48db40b1dd365a85a66b69b6eb32/pwad052.pdf
https://rcastoragev2.blob.core.windows.net/71bf48db40b1dd365a85a66b69b6eb32/pwad052.pdf
https://rcastoragev2.blob.core.windows.net/71bf48db40b1dd365a85a66b69b6eb32/pwad052.pdf


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: office@baishideng.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2026 Baishideng Publishing Group Inc. All rights reserved.

mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	ANALYZE AND CRITICALLY EVALUATE
	FROM “MEASURABLE” TO “ACTIONABLE”: REASSESSING TRANSLATIONAL VALUE
	Clinical risk prediction
	Perioperative risk monitoring
	Subtype and metabolic profiling

	FUTURE RESEARCH DIRECTIONS
	CONCLUSION
	FOOTNOTES
	REFERENCES

