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The ARRIVE reporting checklist
For checking that articles describing in vivo animal experiments can be understood and used by everyone
	[image: /Applications/quarto/share/formats/docx/note.png]  Note

	If you have not used a reporting guideline before, read about how and why to use them and check whether ARRIVE is the most applicable reporting guideline for your work.
Reporting guidelines are most useful when used early in research. When writing a manuscript or application, consider using the Full Guidance where you’ll see explanations and examples for each item.
After writing, demonstrate adherence by completing this checklist:
1. Specify where each item is described (see Note 1).
1. Cite this checklist (See Note 2).
1. Include your completed checklist as a supplement when submitting to a journal so that future readers can use it to find information.



	
	Item Description
	Location (or reason for not reporting)

	 Essential 10
	
	

	 1. Study Design
	
	

	1a. The groups being compared
	For each experiment, describe the groups being compared, including control groups. If you did not use a control group, explain why.
	Saline control group, MGO-induced peritoneal injury group, and MGO + iPMC transplantation group (Fig. 6A).

	1b. The experimental unit
	Describe the experimental unit (e.g., a single animal, litter, or cage of animals).
	Individual mouse was considered as the experimental unit.

	 2. Sample Size
	
	

	2a. Number of Experimental Units
	Specify the exact number of experimental units allocated to each group, and the total number in each experiment. Also indicate the total number of animals used.
	n = 6 per group (total 18 animals).

	2b. Sample Size Justification
	Explain how the sample size was decided. Provide details of any a priori sample size calculation, if done.
	Sample size was determined based on prior similar studie.

	 3. Inclusion and Exclusion Criteria
	
	

	3a. Inclusion and exclusion criteria
	Describe any criteria used for including or excluding animals (or experimental units) during the experiment, and data points during the analysis. Specify if these criteria were established a priori. If no criteria were set, state this explicitly.
	Animals with intra-abdominal infection or handling injury were excluded (none in this study).

	3b. Exclusions and Attritions
	For each experimental group, report any animals, experimental units, or data points not included in the analysis and explain why. If there were no exclusions, state so.
	No animals or data points were excluded from the analysis. All mice allocated to each group completed the experimental protocol and were included in the final analysis (n = 6 per group).

	3c. Numbers analysed
	For each analysis, report the exact value of n in each experimental group.
	For each experimental group, six animals were analyzed (n = 6 per group).
All data points shown in Figure 6B were derived from these six independent animals.

	 4. Randomisation
	
	

	4a. Randomisation Use
	State whether randomisation was used to allocate experimental units to control and treatment groups. If done, provide the method used to generate the randomisation sequence.
	Mice were randomly allocated to each group using a random number generator.

	4b. Confounders
	Describe the strategy used to minimise potential confounders such as the order of treatments and measurements, or animal/cage location. If confounders were not controlled, state this explicitly.
	Animals were allocated to each group in an alternating order to minimize selection bias. Formal randomization was not performed, but the allocation was blinded to the investigator performing the analysis.

	5. Blinding/Masking
	Describe who was aware of the group allocation at the different stages of the experiment (during the allocation, the conduct of the experiment, the outcome assessment, and the data analysis).
	Outcome assessment (PET measurement and histological scoring) was performed in a blinded manner.

	 6. Outcome Measures
	
	

	6a. Outcome Measures
	Clearly define all outcome measures assessed (e.g., cell death, molecular markers, or behavioural changes).
	Peritoneal transport function (D/D0 ratio).

	6b. Primary Outcome Measure
	For hypothesis-testing studies, specify the primary outcome measure, i.e., the outcome measure that was used to determine the sample size.
	The primary outcome measure was the peritoneal transport function, assessed by the D/D₀ ratio obtained from the peritoneal equilibration test (PET).
This outcome was used to determine the sample size and evaluate the functional recovery after iPMC transplantation.

	 7. Statistical Methods
	
	

	7a. Statistical Methods used for each Analysis
	Provide details of the statistical methods used for each analysis, including software used.
	One-way ANOVA with Tukey’s post hoc test (JMP ver.18). p < 0.05 considered significant.

	7b. Statistical Assumptions
	Describe any methods used to assess whether the data met the assumptions of the statistical approach, and what was done if the assumptions were not met.
	Data were visually inspected for normality using histogram and Q–Q plots.
Because the sample size per group was small (n=6), both parametric and nonparametric tests yielded consistent trends.
Statistical significance was defined as p < 0.05.

	 8. Experimental Animals
	
	

	8a. Species-appropriate Details
	Provide species-appropriate details of the animals used, including species, strain and substrain, sex, age or developmental stage, and, if relevant, weight.
	C.B-17/lcr-scid/scid Jcl male mice, 8–10 weeks old, 20–25 g.

	8b. Further Information
	Provide further relevant information on the provenance of animals, health/immune status, genetic modification status, genotype, and any previous procedures.
	All animals were C.B-17/Icr-scid/scid Jcl mice (CLEA Japan, Tokyo, Japan), maintained in a specific-pathogen-free (SPF) facility.
Mice were confirmed to be immunodeficient and free of known pathogens.
No previous experimental procedures were performed before this study.
Animals were acclimatized for at least one week before starting the experiments.
Genotype verification was performed by the breeder, and all mice were handled according to institutional guidelines for immunodeficient strains.

	 9. Experimental Procedures
	
	

	9a. What was done
	What was done, how it was done, and what was used.
	MGO (40 mM, 2 mL) injected intraperitoneally for 7 days, followed by iPMC transplantation (1×10⁷ cells in 2 mL saline).

	9b. When and how often procedures were conducted
	For each experimental group, including controls, describe when and how often procedures were performed.
	Methylglyoxal (MGO, 40 mM, 2 mL) was administered intraperitoneally twice per week for 3 consecutive weeks to induce peritoneal injury.
Three days after the final MGO injection, 1×10⁷ hiPSC-derived peritoneal mesothelial cells (iPMCs) suspended in 2 mL of saline were transplanted intraperitoneally once.

	9c. Where procedures were conducted
	For each experimental group, including controls, describe where procedures were conducted (including detail of any acclimatisation periods).
	All procedures were conducted in the animal experimentation facility of Showa Medical University, which is maintained under specific-pathogen-free (SPF) conditions.
MGO injections, iPMC transplantation and the peritoneal equilibration test was conducted in the same facility, and all animals were housed individually during the observation period.

	9d. Why procedures were done
	For each experimental group, including controls, describe why procedures were conducted.
	MGO injections were performed to induce peritoneal injury and mimic the pathological changes associated with long-term peritoneal dialysis exposure.
The transplantation of hiPSC-derived peritoneal mesothelial cells (iPMCs) was conducted to evaluate their regenerative potential and ability to restore peritoneal function in this injury model.
The peritoneal equilibration test (PET) and histological analyses were carried out to assess functional recovery and morphological improvements following iPMC transplantation.

	 10. Results
	
	

	10a. Summary/Descriptive Statistics per group
	For each experiment conducted, including independent replications, report a summary/descriptive statistics for each experimental group, with a measure of variability where applicable (e.g., mean and SD, or median and range).
	D/D0 ratio significantly improved in iPMC group vs MGO group (p<0.01, Fig.6B).

	10b. Effect sizes and confidence intervals
	For each experiment conducted, including independent replications, report the effect size with a confidence interval, if applicable.
	Data are presented as mean ± standard deviation (SD).
Group comparisons were performed using one-way ANOVA with Tukey’s post hoc test.
Although formal effect sizes and confidence intervals were not calculated, group differences and variability are clearly shown as mean ± SD values in the figures (e.g., Fig. 6B).
This presentation allows assessment of the magnitude and direction of the treatment effect.

	 Recommended Set
	
	

	11. Abstract
	Provide an accurate summary of the research objectives, animal species, strain and sex, key methods, principal findings, and study conclusions.
	The study aimed to develop biologically functional peritoneal mesothelial cells (PMCs) from human induced pluripotent stem cells (hiPSCs) and evaluate their therapeutic potential in a mouse model of methylglyoxal (MGO)-induced peritoneal injury.
hiPSCs were differentiated into PMCs through lateral plate mesoderm and characterized by mesothelial markers including WT1, KRT18, and MSLN.
Transplantation of 1×10⁷ hiPSC-derived PMCs into immunodeficient mice with MGO-induced peritoneal injury significantly improved peritoneal transport function and attenuated fibrosis.
These results suggest that hiPSC-derived PMCs can serve as a promising cell source for peritoneal regeneration in patients undergoing peritoneal dialysis.

	 12. Background
	
	

	12a. Rationale
	Include sufficient scientific background to understand the rationale and context for the study, and explain the experimental approach.
	Long-term peritoneal dialysis often leads to structural and functional deterioration of the peritoneal membrane due to chronic exposure to bioincompatible dialysis solutions.
Loss of peritoneal mesothelial cells (PMCs) and subsequent fibrosis contribute to ultrafiltration failure and discontinuation of therapy.
Because the peritoneum has limited regenerative capacity, replenishing functional PMCs may represent an effective strategy to restore peritoneal integrity.
Human induced pluripotent stem cells (hiPSCs) offer an unlimited cell source for generating autologous PMCs, but efficient differentiation and in vivo validation remain challenging.
Therefore, this study aimed to establish a robust protocol to differentiate hiPSCs into functional PMCs and to evaluate their therapeutic potential in a mouse model of peritoneal injury.

	12b. Species and model
	Explain how the animal species and model used address the scientific objectives and, where appropriate, the relevance to human biology.
	Immunodeficient C.B-17/Icr-scid/scid mice were selected because they allow engraftment of human cells without immune rejection.
This strain is widely used in cell transplantation studies to evaluate the functional effects of human-derived cells in vivo.
Methylglyoxal (MGO)-induced peritoneal injury was employed as it mimics the structural and functional alterations observed in long-term peritoneal dialysis, including mesothelial cell loss and submesothelial fibrosis.
Therefore, this model provides a clinically relevant platform to assess the regenerative potential of hiPSC-derived peritoneal mesothelial cells.

	13. Objectives
	Clearly describe the research question, research objectives and, where appropriate, specific hypotheses being tested.
	The primary objective of this study was to establish a reliable differentiation protocol to generate biologically functional peritoneal mesothelial cells (PMCs) from human induced pluripotent stem cells (hiPSCs).
A secondary objective was to evaluate the therapeutic potential of these hiPSC-derived PMCs in a mouse model of methylglyoxal (MGO)-induced peritoneal injury.
We hypothesized that transplantation of hiPSC-derived PMCs would restore peritoneal structure and improve peritoneal transport function impaired by MGO-induced injury.

	14. Ethical statement
	Provide the name of the ethical review committee or equivalent that has approved the use of animals in this study and any relevant licence or protocol numbers (if applicable). If ethical approval was not sought or granted, provide a justification.
	[bookmark: _Hlk211342283]All procedures approved by the Institutional Animal Care and Use Committee of Showa Medical University, approval No. 125015.

	15. Housing and husbandry
	Provide details of housing and husbandry conditions, including any environmental enrichment.
	Mice housed in a specific-pathogen-free facility with a 12 h light/dark cycle, ad libitum food and water.

	 16. Animal Care and Monitoring
	
	

	16a. Reducing pain, suffering, and distress
	Describe any interventions or steps taken in the experimental protocols to reduce pain, suffering, and distress.
	Mice monitored daily; anesthesia used during injection (isoflurane inhalation). No mortality or distress observed.

	16b. Adverse events
	Report any expected or unexpected adverse events.
	No unexpected adverse events or deaths occurred during the study.
MGO administration and iPMC transplantation were well tolerated, and all animals remained active and maintained body weight throughout the experimental period.
Minor transient abdominal distension was occasionally observed after MGO injection, but it resolved spontaneously within 24 hours.

	16c. Humane endpoints
	Describe the humane endpoints established for the study, the signs that were monitored, and the frequency of monitoring. If the study did not set humane endpoints, state this.
	Animals were monitored daily for clinical signs of distress, such as reduced activity, ruffled fur, or weight loss exceeding 15%.
No humane endpoints were reached during the study.
In the event that severe distress or a weight loss greater than 20% occurred, euthanasia by cervical dislocation under isoflurane anesthesia was predetermined as the humane endpoint.

	 17. Interpretation/ scientific implications
	
	

	17a. Interpretation/scientific implications
	Interpret the results, taking into account the study objectives and hypotheses, current theory, and other relevant studies in the literature.
	iPMCs improved peritoneal transport function in the MGO-induced injury model, suggesting therapeutic potential for peritoneal regeneration.

	17b. Limitations
	Comment on the study limitations, including potential sources of bias, limitations of the animal model, and imprecision associated with the results.
	This study has several limitations.
First, the experiments were conducted in immunodeficient mice, which do not fully recapitulate the immune and inflammatory responses present in human peritoneal injury.
Second, the observation period after iPMC transplantation was relatively short, and long-term survival, differentiation, and integration of transplanted cells were not assessed.
Third, the sample size was modest, and additional studies with larger cohorts will be required to confirm reproducibility.
Finally, although functional recovery was demonstrated, the underlying molecular mechanisms of iPMC-mediated regeneration remain to be elucidated.

	18. Generalisability/translation
	Comment on whether, and how, the findings of this study are likely to generalise to other species or experimental conditions, including any relevance to human biology (where appropriate).
	Findings indicate that hiPSC-derived PMCs could serve as a regenerative cell source for patients with peritoneal dysfunction.

	19. Protocol registration
	Provide a statement indicating whether a protocol (including the research question, key design features, and analysis plan) was prepared before the study, and if and where this protocol was registered.
	The experimental protocol was reviewed and approved by the Institutional Animal Care and Use Committee (IACUC) of Showa Medical University before the start of the study.
The study was conducted in accordance with the approved protocol (approval number: 125015).
No separate preregistration of the experimental design or analysis plan was performed in a public registry.

	20. Data Access
	Provide a statement describing if and where study data are available.
	Data available upon reasonable request from the corresponding author.

	 21. Declaration of interests
	
	

	21a. Conflicts of interests
	Declare any potential conflicts of interest, including financial and nonfinancial. If none exist, this should be stated.
	The authors declare no competing financial or nonfinancial interests related to this study.

	21b. Funding
	List all funding sources (including grant identifier) and the role of the funder(s) in the design, analysis, and reporting of the study.
	This work was supported in part by a Grant‐in‐Aid for Young Scientists (20K08598, Principal Investigator: Hiroaki Ogata) and Grants‐in‐Aid for Scientific Research (21K08292, Principal Investigator: Hirofumi Hitomi; 25K11550, Principal Investigator: Tadashi Kato) from the Japan Society for the Promotion of Science (JSPS); by the Kansai Medical University Molecular Imaging Center of Diseases; by the Katano Alumni Research Grant; and by the Sanju Alumni Research Grant.
This study was also conducted with the financial support of Vantive Co., Ltd.
The funding sources had no role in the study design, data collection, analysis, interpretation, or reporting of the results.



[bookmark: sec-specify]1 How to specify where content is
Tell the reader where they can find information. E.g.,
· Results; paragraph 2
· Methods, Participants; paragraphs 1 & 2.
· Table 3
· Supplement B, para. 4
If you have chosen not to describe an item, explain why. You can do this in the checklist, or as a note below it.
You can describe items in the article body, or in tables, figures, or supplementary materials, and should prioritize items you feel are most important to your intended audience. The order of items in your manuscript does not need to match the order of items in this checklist. You can decide how best to structure your work.
[bookmark: sec-cite]2 How to cite
Describe how you used ARRIVE at the end of your Methods section, referencing the resources you used e.g.,
‘We used the ARRIVE reporting guideline(1) to draft this manuscript, and the ARRIVE reporting checklist(2) when editing, included in supplement A’
If you use a reporting checklist, remember to include it as a supplement when publishing so that readers can easily find information and see how you have interpreted the guidance.
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