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 ITEM RECOMMENDATION 
Section/ 
Paragraph 

Title 1 Provide as accurate and concise a description of the content of the article 

as possible. 

      

Abstract 2 Provide an accurate summary of the background, research objectives, 

including details of the species or strain of animal used, key methods, 

principal findings and conclusions of the study. 

      

INTRODUCTION  

Background 3 a. Include sufficient scientific background (including relevant references to 

previous work) to understand the motivation and context for the study, 

and explain the experimental approach and rationale. 

b. Explain how and why the animal species and model being used can 

address the scientific objectives and, where appropriate, the study’s 

relevance to human biology. 

      

Objectives 4 Clearly describe the primary and any secondary objectives of the study, or 

specific hypotheses being tested. 

      

METHODS  

Ethical statement 5 Indicate the nature of the ethical review permissions, relevant licences (e.g. 

Animal [Scientific Procedures] Act 1986), and national or institutional 

guidelines for the care and use of animals, that cover the research. 

      

Study design 6 For each experiment, give brief details of the study design including: 

a. The number of experimental and control groups. 

b. Any steps taken to minimise the effects of subjective bias when 

allocating animals to treatment (e.g. randomisation procedure) and when 

assessing results (e.g. if done, describe who was blinded and when). 

c. The experimental unit (e.g. a single animal, group or cage of animals). 

A time-line diagram or flow chart can be useful to illustrate how complex 

study designs were carried out. 

      

Experimental 
procedures 

7 For each experiment and each experimental group, including controls, 

provide precise details of all procedures carried out. For example: 

a. How (e.g. drug formulation and dose, site and route of administration, 

anaesthesia and analgesia used [including monitoring], surgical 

procedure, method of euthanasia). Provide details of any specialist 

equipment used, including supplier(s). 

b. When (e.g. time of day). 

c. Where (e.g. home cage, laboratory, water maze). 

d. Why (e.g. rationale for choice of specific anaesthetic, route of 

administration, drug dose used). 

      

Experimental 
animals 

8 a. Provide details of the animals used, including species, strain, sex, 

developmental stage (e.g. mean or median age plus age range) and 

weight (e.g. mean or median weight plus weight range). 

b. Provide further relevant information such as the source of animals, 

international strain nomenclature, genetic modification status (e.g. 

knock-out or transgenic), genotype, health/immune status, drug or test 

naïve, previous procedures, etc. 
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Housing and 
husbandry 

9 Provide details of: 

a. Housing (type of facility e.g. specific pathogen free [SPF]; type of cage or 

housing; bedding material; number of cage companions; tank shape and 

material etc. for fish). 

b. Husbandry conditions (e.g. breeding programme, light/dark cycle, 

temperature, quality of water etc for fish, type of food, access to food 

and water, environmental enrichment). 

c. Welfare-related assessments and interventions that were carried out 

prior to, during, or after the experiment. 

      

Sample size 10 a. Specify the total number of animals used in each experiment, and the 

number of animals in each experimental group.  

b. Explain how the number of animals was arrived at. Provide details of any 

sample size calculation used. 

c. Indicate the number of independent replications of each experiment, if 

relevant. 

      

Allocating 
animals to 
experimental 
groups 

11 a. Give full details of how animals were allocated to experimental groups, 

including randomisation or matching if done. 

b. Describe the order in which the animals in the different experimental 

groups were treated and assessed. 

      

Experimental 
outcomes 

12 Clearly define the primary and secondary experimental outcomes assessed 

(e.g. cell death, molecular markers, behavioural changes). 

      

Statistical 
methods 

13 a. Provide details of the statistical methods used for each analysis. 

b. Specify the unit of analysis for each dataset (e.g. single animal, group of 

animals, single neuron). 

c. Describe any methods used to assess whether the data met the 

assumptions of the statistical approach. 

      

RESULTS  

Baseline data 14 For each experimental group, report relevant characteristics and health 

status of animals (e.g. weight, microbiological status, and drug or test naïve) 

prior to treatment or testing. (This information can often be tabulated). 

      

Numbers 
analysed 

15 a. Report the number of animals in each group included in each analysis. 

Report absolute numbers (e.g. 10/20, not 50%
2
). 

b. If any animals or data were not included in the analysis, explain why. 

      

Outcomes and 
estimation 

16 Report the results for each analysis carried out, with a measure of precision 

(e.g. standard error or confidence interval). 

      

Adverse events 17 a. Give details of all important adverse events in each experimental group. 

b. Describe any modifications to the experimental protocols made to 

reduce adverse events. 

      

DISCUSSION  

Interpretation/ 
scientific 
implications 

18 a. Interpret the results, taking into account the study objectives and 

hypotheses, current theory and other relevant studies in the literature. 

b. Comment on the study limitations including any potential sources of bias, 

any limitations of the animal model, and the imprecision associated with 

the results
2
. 

c. Describe any implications of your experimental methods or findings for 

the replacement, refinement or reduction (the 3Rs) of the use of animals 

in research. 

      

Generalisability/ 
translation 

19 Comment on whether, and how, the findings of this study are likely to 

translate to other species or systems, including any relevance to human 

biology. 

      

Funding 20 List all funding sources (including grant number) and the role of the 

funder(s) in the study. 
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	Text2: Bone marrow mesenchymal stromal cells (BMSCs) were the commonly used seed cells in tissue engineering. Aryl hydrocarbon receptor (AhR) is a transcription factor involved in various cellular processes including osteogenesis and immune regulation. This study aimed to investigate the role and mechanism of AhR in osteogenic and macrophage-modulating potential of mouse BMSCs. AhR expressions in mouse bone marrow and isolated mBMSCs were detected via immunohistochemistry and immunofluorescent staining. Alkaline phosphatase staining and Alizarin red staining showed that AhR overexpression enhanced the osteogenic potential of mBMSCs while AhR knockdown suppressed it, which was consistent with the expressions of ALPL and RUNX2 detected by quantitative polymerase chain reaction and western blot. The flow cytometry demonstrated that ratio of CD86+ RAW 264.7 cells cocultured with AhR-overexpressed mBMSCs was downregulated and that of CD206+ was upregulated. The interaction of AhR and signal transducer and activator of transcription 3 (STAT3) was observed by co-immunoprecipitation and AhR overexpression increased phosphorylation of STAT3. After inhibition of STAT3 via stattic, the promotive effects of AhR overexpression on the osteogenic differentiation and macrophage-modulating were partially counteracted. The above results suggested that AhR played a beneficial role in regenerative potentials of mBMSCs partially by increasing phosphorylation of STAT3.
	Text3: Cell-based tissue engineering is an important method for the treatment of bone defects. Bone marrow mesenchymal stromal cells (BMSCs) are one of the most commonly used seed cells. The osteogenic potential of BMSCs is the premise of their applications in bone regeneration [1]. Additionally, the crosstalk between BMSCs and immune cells like macrophages has been recognized as a critical element to achieve to ideal bone tissue repair [2]. Plenty studies demonstrated that BMSCs are able to trigger a functional switch of macrophages from pro-inflammatory classically activated macrophages (M1) to anti-inflammatory alternatively activated macrophages (M2) [3]. In turn, macrophage polarization is essential to the osteogenic potency of BMSCs. M2 macrophages promote osteogenesis of BMSCs via secreting pro-regenerative cytokines [4], while M1 macrophages suppress the process [5]. Accordingly, approaches to enhance osteogenic potential and macrophage-modulating capacity of BMSCs are continuously explored, such genetic engineer to express specific genes.Aryl hydrocarbon receptor (AhR) is a member of the helix-loop-helix (bHLH) transcription factor superfamily [6]. Historically AhR was recognized as a nuclear receptor that responses to environmental toxic stimuli. Recently it has been increasingly demonstrated that AhR is an essential modulator in bone turnover [7] and immune responses [8]. AhR could be activated by chemosynthetic agonist like 6-formyl (3,2-b) carbazole (FICZ) [9]. In our previous studies, AhR signaling was detected to be suppressed in periodontitis and FICZ alleviated the inflammatory responses via activating AhR and promoting phosphorylation of signal transducer and activator of transcription 3 (STAT3) [10]. In another study of ours, FICZ was found to play a beneficial role in the proliferation, osteogenic potential and macrophage-modulation of rat BMSCs and primed cartilage templates [11]. 1 Yousefi AM, James PF, Akbarzadeh R, Subramanian A, Flavin C, Oudadesse H. Prospect of stem cells in bone tissue engineering: A review. Stem Cells Int 2016; 2016: 6180487 [PMID: PMC4736569 DOI: 10.1155/2016/61804872 Zhang Y, Du Z, Li D, Wan Z, Zheng T, Zhang X, Yu Y, Yang X, Cai Q. Catalpol modulating the crosstalking between mesenchymal stromal cells and macrophages via paracrine to enhance angiogenesis and osteogenesis. Exp Cell Res 2022; 418: 113269 [PMID:  DOI: 10.1016/j.yexcr.2022.1132693 Tasso R, Ulivi V, Reverberi D, Lo Sicco C, Descalzi F, Cancedda R. In vivo implanted bone marrow-derived mesenchymal stem cells trigger a cascade of cellular events leading to the formation of an ectopic bone regenerative niche. Stem Cells Dev 2013; 22: 3178-3191 [PMID: PMC3868383 DOI: 10.1089/scd.2013.03134 Mahon OR, Browe DC, Gonzalez-Fernandez T, Pitacco P, Whelan IT, Von Euw S, Hobbs C, Nicolosi V, Cunningham KT, Mills KHG, Kelly DJ, Dunne A. Nano-particle mediated m2 macrophage polarization enhances bone formation and msc osteogenesis in an il-10 dependent manner. Biomaterials 2020; 239: 119833 [PMID:  DOI: 10.1016/j.biomaterials.2020.1198335 Qi Y, Zhu T, Zhang T, Wang X, Li W, Chen D, Meng H, An S. M1 macrophage-derived exosomes transfer mir-222 to induce bone marrow mesenchymal stem cell apoptosis. Lab Invest 2021; 101: 1318-1326 [PMID:  DOI: 10.1038/s41374-021-00622-56 Mulero-Navarro S, Fernandez-Salguero PM. New trends in aryl hydrocarbon receptor biology. Front Cell Dev Biol 2016; 4: 45 [PMID: PMC4863130 DOI: 10.3389/fcell.2016.000457 Izawa T, Arakaki R, Mori H, Tsunematsu T, Kudo Y, Tanaka E, Ishimaru N. The nuclear receptor ahr controls bone homeostasis by regulating osteoclast differentiation via the rank/c-fos signaling axis. J Immunol 2016; 197: 4639-4650 [PMID: PMC5133671 DOI: 10.4049/jimmunol.16008228 Neavin DR, Liu D, Ray B, Weinshilboum RM. The role of the aryl hydrocarbon receptor (ahr) in immune and inflammatory diseases. Int J Mol Sci 2018; 19: [PMID: PMC6321643 DOI: 10.3390/ijms191238519 Safe S, Jin UH, Park H, Chapkin RS, Jayaraman A. Aryl hydrocarbon receptor (ahr) ligands as selective ahr modulators (sahrms). Int J Mol Sci 2020; 21: [PMID: PMC7555580 DOI: 10.3390/ijms2118665410 Huang J, Cai X, Ou Y, Fan L, Zhou Y, Wang Y. Protective roles of ficz and aryl hydrocarbon receptor axis on alveolar bone loss and inflammation in experimental periodontitis. J Clin Periodontol 2019; 46: 882-893 [PMID:  DOI: 10.1111/jcpe.1316611 Huang J, Wang Y, Zhou Y. Beneficial roles of the ahr ligand ficz on the regenerative potentials of bmscs and primed cartilage templates. RSC Advances 2022; 12: 11505-11516 [PMID:  DOI: 10.1039/d2ra00622g
	Text5: Except for ligand-activated AhR, the role of constitutive unligated AhR in the osteogenic and macrophage-modulating potential of BMSCs is lack of investigation. Therefore, the aim of the present study is to (i) establish stable AhR-overexpressing or AhR-knockdown mouse BMSCs, (ii) explore the osteogenic differentiation of different mBMSCs, (iii) observe the macrophage phenotype cocultured with different mBMSCs, and (iv) investigate the involved molecular mechanism.
	Text6: All experimental protocols were approved by the Institutional Animal Care and Use Committee of School and Hospital of Stomatology, Wuhan University.
	Text7: The number for IHC detect of mouse bone marrow was three. The mice used for isolation of BMSCs was three.
	Text8: The mice femurs were collected and fixed with 4% paraformaldehyde and then decalcified in 10% EDTA for six weeks for IHC staining. BMSCs was isolated from 6-week-old male C57BL/6 mice via whole femur bone marrow adherent culturing. The femora were excised aseptically, cleaned of soft tissues, and passed through 3 washes with Phosphate Buffered Saline (PBS). The ends of the bones were removed, and the marrow flushed out. The released cells were collected in two 75 cm2 flasks (Corning) containing 10 ml of 10% fetal bovine serum (Hyclone) in α-MEM. Cultures were maintained in a humidified atmosphere of 95% air and 5% CO2, at 37°C.
	Text9: Six-week-old male C57BL/6 mice were obtained from the Hubei Research Centre of Laboratory Animals (Wuhan, China) and kept in specific pathogen free (SPF) condition.
	Text10: Six-week-old male C57BL/6 mice were obtained from the Hubei Research Centre of Laboratory Animals (Wuhan, China) and kept in specific pathogen free (SPF) condition. All experimental protocols were approved by the Institutional Animal Care and Use Committee of School and Hospital of Stomatology, Wuhan University.
	Text11: The number for IHC detect of mouse bone marrow was three. The mice used for isolation of BMSCs was three.
	Text12: AhR expression in bone marrow was conducted in normal mice. For cell assay, the groups were allocated after isolation of mBMSCs.
	Text13: AhR expressions in mouse bone marrow and isolated mBMSCs were detected via immunohistochemistry and immunofluorescent staining.AhR played a beneficial role in regenerative potentials of mBMSCs partially by increasing phosphorylation of STAT3.
	Text14: For comparison between two groups, statistical differences were evaluated by a two-tailed Student’s t test. For multiple comparisons, a one-way analysis of variance (ANOVA) followed by Tukey’s test were conducted. P value  0.05 was considered statistically significant.
	Text15: All mice in the present study were 6-week year old.
	Text16: The number for IHC detect of mouse bone marrow was three. The mice used for isolation of BMSCs was three.
	Text17: AhR expressions in mouse bone marrow and isolated mBMSCs were detected via immunohistochemistry and immunofluorescent staining.
	Text18: None
	Text19: The above results suggested that AhR played a beneficial role in regenerative potentials of mBMSCs partially by increasing phosphorylation of STAT3.
	Text20: The present study offered new insights into the role of AhR and involved molecular mechanism in the regenerative potentials of mBMSCs, which might be a target for achieving optimal bone regeneration in mBMSCs-based tissue engineering.
	Text21: This study was supported by National Natural Science Foundation of China (No. 82001014, J.H., and 82071090, Y.Z.) and Hubei Provincial Natural Science Foundation of China (No. 2022CFB115, J.H.). 
	Text1:  Role and mechanism of constitutive AhR in osteogenic and macrophage-modulating potential of mouse BMSCs


