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The ARRIVE Essential 10

ARIVE The ARRIVE guidelines 2.0: author checklist

These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers
cannot assess the reliability of the findings.

Section/line
Item Recommendation number, or reason
for not reporting
= g g g . 3 a 5 Nlethods Section - “Experinental grouping
E and interventions” (Lines 149-159) Five
Study design 1  For each experiment, provide brief details of study design including: Vfggﬂ:ﬁ:;:jlg'°:’ifmf§ e Shntor atou
a. The groups being compared, including control groups. If no control group has 1, e e scosre gru vas el
been used, the rationale should be stated. a:;:::“:m::d:L”w;:"d”:;::: .
istological changes, microvessel density
b. The experimental unit (e.g. a single animal, litter, or cage of animals). ;U?Sﬂ 2;3::;2.;;2?;:;2;ﬁaz;ﬁ:%ywzrsz?
ngle wound tissue of each rat.
. . . . uent histological and protein expression
Sample size 2 a. Specify the exact number of experimental units allocated to each group, and the e ires Compiex Nl te veve ot op Ine
total number in each experiment. Also indicate the total number of animals used. | &% Wit fes nienent
b. Explain how the sample size was decided. Provide details of any a priori sample
size calculation, if done. Not repo rted
Inclusion and 3 a. Describe any criteria used for including and excluding animals (or experimental Not reported
exclusion units) during the experiment, and data points during the analysis. Specify if these p
criteria criteria were established a priori. If no criteria were set, state this explicitly.
b. For each experimental group, report any animals, experimental units or data points Not reported
not included in the analysis and explain why. If there were no exclusions, state so.
c. For each analysis, report the exact value of nin each experimental group. Not repo rted
Randomisation 4 a. State whether randomisation was used to allocate experimental units to control i e o sction. i proid
and treatment groups. If done, provide the method used to generate the e e caromoota s,
randomisation sequence. et et e et of
b. Describe the strategy used to minimise potential confounders such as the order
of treatments and measurements, or animal/cage location. If confounders were Not repo rted
not controlled, state this explicitly.
. . . . . The manuscript states only that “all ass
Blinding 5 Describe who was aware of the group allocation at the different stages of the e;ﬁme;gewggwgigfg;wigeb§r:gge;:;ggtg;g
experiment (during the allocation, the conduct of the experiment, the outcome e .$:53551§Z(;§(§2§t$ﬁ§2ﬁ2§ Si?ié
assessment, and the data analysis). 15 et oroup esstgments, Skt corde
Outcome 6 a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers, 32;';:fiﬁé'Zﬂplézifoﬁgﬁfli‘?gﬁ!?.Egg;ﬁh
measures or behavioural changes). I e S i s
b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the N d
outcome measure that was used to determine the sample size. ot reporte
. . .. .. . sed as mean * standard deviation, one-w
Statistical 7 a. Provide details of the statistical methods used for each analysis, including ;grfgggyg',Smg;:a;;:ag:m::.:f;?;g:oﬁg!
methods software used.
b. 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. Not reported
. . . . . . . . . . Th f male Spre Dawley r: i
Experimental 8 a. Provide species-appropriate details of the animals used, including species, strain  |shg%8:% & Sty 1
animals and substrain, sex, age or developmental stage, and, if relevant, weight. Seergpe ) 19 ctearly stated in the nan
b. Provide further relevant information on the provenance of animals, health/immune | % e o specific pthgers
status, genetic modification status, genotype, and any previous procedures. oﬁgzegﬂiﬁ?ﬁznﬂ?yoﬂ:‘ﬁ;i253‘535&2'52;
. . . . . . conditions and passage methods (DMEM/Fl
Experimental 9 For each experimental group, including controls, describe the procedures in enough | 2 i, D2 nediun, and oieiF2
procedures detail to allow others to replicate them, including: S{aizﬂ"ﬂ"ieii;ﬁ? soetiomy. 11
and wound tissue was collected on day
a. What was done, how it was done and what was used. hzot('ttlilt“tEMt:,d13:?;;
Methods section).
b. When and how often. ;?:::"tﬁz';‘:‘.’m;?{;a,rfgga"gﬂ“iéc‘.’{mggt;
. . . . . . . e operation (e.. a specific operating
c. Where (including detail of any acclimatisation periods). Foan or faraior.
: . 5o Glekhod Tanes. 1453480 and ot
d. Why (provide rationale for procedures). ébzéﬁieﬂ?iaﬂgzwﬁ Pt e
Results 10 For each experiment conducted, including independent replications, report: e i teich Tarity e i

a. Summary/descriptive statistics for each experimental group, with a measure of
variability where applicable (e.g. mean and SD, or median and range).

b. If applicable, the effect size with a confidence interval.

re 3E). However, some bar graphs do not
specify the specific value of the mean a
nd standard deviation (although the grap
h may include error lines).

Not reported
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The Recommended Set

These items complement the Essential 10 and add important context to the study. Reporting the items in both sets
represents best practice.

Section/line
Item Recommendation number, or reason
for not reporting
Abstract 11 Provide an accurate summary of the research objectives, animal species, strain
. . . . . sllagen synthesis through ILK/AKT pathway.
and sex, key methods, principal findings, and study conclusions.
Background 12 a. Include sufficient scientific background to understand the rationale and ettt 5 1l
. R giogenesis), and the poten
context for the study, and explain the experimental approach. Serinontal rechode of dnta E“si‘aré“m?i
b. Explain how the animal species and model used address the scientific f diabetic paticits. The repair potential
objectives and, where appropriate, the relevance to human biology. ancslg ““p to st obcties
translation in humans.
Objectives 13 Clearly describe the research question, research objectives and, where
. e . 50 2B -ADSC-exos to promote wound healing.
appropriate, specific hypotheses being tested.
Ethical 14 Provide the name of the ethical review committee or equivalent that has approved | fmitsor sl s foital o
. . . R . pprov.
statement the use of animals in this study, and any relevant licence or protocol numbers (if e e ohods sebtaon (1iea Lied amd
l. b| |f h. | | h d .d . f . the ethical approval section at the end
applicable). If ethical approval was not sought or granted, provide a justification. o the article (Iie 351.362). It tas sta
\é§_guldellnes (Percie du Sert et al., 202
Housing and 15  Provide details of housing and husbandry conditions, including any environmental
. sage, and environmental richness measures.
husbandry enrichment.
Animal care and 16 a. Describe any interventions or steps taken in the experimental protocols to N d
monitoring reduce pain, suffering and distress. ot reporte
b. Report any expected or unexpected adverse events. q
. . . . Not reporte
c. Describe the humane endpoints established for the study, the signs that were P
monitored and the frequency of monitoring. If the study did not have humane
endpoints, state this. Not reported
Interpretation/ 17  a. Interpret the results, taking into account the study objectives and hypotheses, | Soriit sarestos e smsiiety e
R i 3 ) ) ated with microvessel density, and inhibi
scientific current theory and other relevant studies in the literature. ;"EJ:”EF'.&7:&%5352;?2 e s
implications NN . . . .
P b. Comment on the study limitations including potential sources of bias, nent, and the need for oy
limitations of the animal model, and imprecision associated with the results. a%ety ?2§u£§§”°.3§€eﬁ2‘.’a?‘2§5#é;:'Sf ek,
Generalisability/ 18 Comment on whether, and how, the findings of this study are likely to generalise | or: st indis Qﬁfil’h’!? fecies's
translation to other species or experimental conditions, including any relevance to human Qfm‘z:tg'n‘:;:zcggz ;ﬁ;:; ical transtorna
biology (where appropriate). ?%Z;rcsga?':"?i?;‘.’%liﬁ;eg?“ f@féﬁ"%‘?ﬁ&iﬁés
re clinical application.
Protocol 19 Provide a statement indicating whether a protocol (including the research Not repo rted
registration question, key design features, and analysis plan) was prepared before the study,
and if and where this protocol was registered.
Data access 20 Provide a statement describing if and where study data are available.
¢+ available from the corresponding author.
. . . . . . . . . . The manuscript clearly states in the conf
Declaration of 21 a. Declare any potential conflicts of interest, including financial and non-financial. '-g;g ggt;g:’g'rg;;;ﬁgzggg,ﬂ;;g 355) that
interests If none exist, this should be stated.
b. List all funding sources (including grant identifier) and the role of the funder(s) | s of findifg laturar science &
in the design, analysis and reporting of the study. f@ﬁﬁﬁi‘é?a‘“ﬂﬁ.g'?:}%::i&ﬁ;ﬁ';:fg"%
Gecistons. ‘of anuscrips préparation.
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	Study design - 1a: Methods Section - "Experimental grouping and interventions" (Lines 149-159) Five comparison groups were set upin the in vivo animal experiment: The control group was locally injected with PBS solution, the unmodified exosome group was locally injected with unmodified ADSC-derived exosomes, the ITGα2β modified exosome group was locally injected with ITGα2β modified ADSC-derived exosomes, and the ITG-Exo+ILK inhibitor group was injected with ITGα2β modified exosome and ILK inhibitor QLT 0267) and ITG-Exo+AKT inhibitor group (combined injection of ITGα2β modified exosomes and AKT inhibitor MK-2206). In vitro cell experiments, corresponding control groups were also set up for comparison, including PBS control group, unmodified exosome treatment group, ITGα2β modified exosome treatment group, ILK overexpression group and its negative control group.
	Study design - 1b: Methods Section - "Experimental grouping and interventions" (lines 149) and "Statistical analysis" (lines 175 to 177). Each group of 8 SD rats was numbered and randomly assigned to the corresponding group. All local injection interventions were performed on a single full-thickness skin wound per rat. The subsequent parameters (including wound healing rate, histological changes, microvessel density, and protein expression level) were measured and analyzed independently on a single wound tissue of each rat.
	Sample size - 2a: In the in vivo animal experiment, 8 SD rats were assigned to each group (a total of 40 rats in 5 groups), and the wound area was measured on the 1st, 5th, 10th, and 20th day after modeling. The animals were sacrificed on the 20th day, and the wound tissue was collected for subsequent histological and protein expression analysis. In the in vitro cell experiments, three complex Wells were set up in each treatment group, and the experiments were repeated three times independently.
	Sample size - 2b:  Not reported
	Inclusion and exclusion criteria - 3a:  Not reported
	Inclusion and exclusion criteria - 3b:  Not reported
	Inclusion and exclusion criteria - 3c:  Not reported
	Randomisation - 4a: The manuscript mentioned that "rats were randomly divided into five groups by the method of random number table" (line 149 in the Methods section), which provided the randomization method, but did not provide the specific execution details of the generation of the randomization sequence (such as the generation method of the random number table, the method of grouping hiding, etc.).
	Randomisation - 4b:  Not reported
	Blinding - 5: The manuscript states only that "all assessments were performed by investigators who were unaware of the trial-group assignments" (line 159 in the Methods section), but it does not state whether blinding was applied at other stages, including trial-group assignments, trial conduct, and data analysis.
	Outcome measures - 6a: The following outcome measures were clearly reported: Wound healing rate (measured on days 1, 5, 10, and 20 after establishment of the model) (Results section lines 205-207 and Figure 4A), histological changes (HE staining for granulation tissue formation, collagen arrangement, inflammatory infiltration, and re-epithelialization) (Methods Section lines 161-162 and Figure 4B), microvessel density (CD31 immunohistochemical staining, and immunohistochemical staining), and histological changes (HE staining for granulation tissue formation, collagen arrangement, inflammatory infiltration, and re-epithelialization). CD31 positive blood vessels were counted) (lines 164-166 and Figure 4C), cell proliferation (CCK-8 assay) (lines 191-193 and Figure 3B), cell migration (scratch assay and Transwell assay) (lines 195-197 and Figure 3D, 3E), apoptosis (flow cytometry) (Results section) (lines 164-166 and Figure 4C), cell proliferation (CCK-8 assay) (Results section 191-193 and Figure 3B), cell migration (scratch assay and Transwell assay) (Results section 195-197 and Figure 3D, 3E), apoptosis (flow cytometry) (Results section 195-197 and Figure 3D, 3E). Results section lines 193-194 and Figure 3C) and the expression of signaling pathway-related proteins (Western blot of p-AKT, COL1A1, and COL3A1) (Results section lines 222-225 and Figure 5).
	Outcome measures - 6b:  Not reported
	Statistical methods - 7a: It was clearly stated in the manuscript that SPSS 19.0 software was used for data analysis. Measurement data were expressed as mean ± standard deviation, one-way analysis of variance was used for comparison of means between multiple groups, and Pearson correlation coefficient was used for correlation analysis (lines 175-177 in the Methods section).
	Statistical methods - 7b:  Not reported
	Experimental animals - 8a: The use of male Sprague-Dawley rats, weighing 210 ± 25 g, and approximately 10 weeks of age (lines 138-139 in the Methods section) is clearly stated in the manuscript.
	Experimental animals - 8b: The manuscript stated that the animals were purchased from the SPF Animal Experiment Center of the Third People's Hospital of Gansu Province (lines 138-139 in the Methods section), and the health/immune status of the animals (such as whether they were free of specific pathogens), whether they were genetically modified, and whether they had a history of previous experimental operations were not described
	Experimental procedures - 9a: The procedures for each group are described in detail in the Methods section of the manuscript, including the specific dose and injection method of STZ-induced diabetes (STZ, intraperitoneal injection, intraperitoneal injection, intraperitoneal injection, and intraperitoneal injection). Methods section lines 141-143), exosome local injection dose (100 µg) (Methods section lines 151-155), administration regimens of inhibitors QLT0267 (5 mg/kg) and MK-2206 (10 mg/kg) (Methods section lines 154-157), and Western Antibodies, dilution ratios and product numbers (p-AKT, t-AKT, COL1A1, COL3A1, GAPDH; Dilution ratio 1:1000 or 1:2000) (lines 163-170 in Methods Section), specific procedures for histology and immunohistochemistry (HE staining, CD31 immunohistochemistry and DAB staining) (lines 161-166 in Methods Section), and cell culture conditions and passage methods (DMEM/F12 medium, DMEM/F12 medium, and DMEM/F12 medium, respectively). 10% exosome-free fetal bovine serum, 37℃, 5% CO₂, lines 121-124 in Methods section).
	Experimental procedures - 9b: It was clearly stated in the manuscript that the intervention was administered topically once daily for 7 consecutive days from the first day after modeling (line 159 in the Methods section). Blood glucose was monitored on days 3, 7, 10, and 14 after diabetes induction (lines 143-144 in the Methods section). Wound healing rates were assessed on days 1, 5, 10, and 20 (FIG. 4A in the Results section), and wound tissue was collected on day 20 (line 161 in the Methods section). The treatment time for exosomes in cell experiments was 48 hours (line 133 in the Methods section).
	Experimental procedures - 9c: The manuscript states that the animals were kept under controlled conditions of temperature (25 ° C), humidity, and a 12-hour light/dark cycle (lines 139-141 in the Methods section), but does not explicitly mention the duration of the adaptation period (e.g., the number of days after the animals arrived to acclimate to the environment) or the location of the operation (e.g., a specific operating room or laboratory).
	Experimental procedures - 9d: The manuscript provides scientific justification for most of the procedures in the research background and discussion section, such as explaining the use of a STZ-induced diabetic rat model to mimic the pathological state of human diabetic foot ulcers (Introduction lines 67-71), The use of ITGα2β to modify exosomes was justified and ILK/AKT inhibitors (QLT0267, MK-2206) were used to verify the pathway specificity (lines 295-307 in the discussion section). The STZ regimen was based on published studies (Rai et al., 2022) (Methods lines 142-143), and inhibitor dosing was supported by references (Perez-Nunez et al., 2023) (Methods line 156).
	Results - 10a: The results section in the manuscript reports the mean ± standard deviation of the data of each group in the form of graphs, including wound healing rate (Figure 4A), microvessel density statistics (Figure 4C), gray scale analysis of protein expression (Figure 5B), cell proliferation (Figure 3B), apoptosis rate (Figure 3C), scratch healing rate (Figure 3D), and the number of migrating cells (Figure 3E). However, some bar graphs do not specify the specific value of the mean and standard deviation (although the graph may include error lines).
	Results - 10b:  Not reported
	Abstract - 11: The abstract part of the manuscript (lines 1-16) accurately summarizes the research objectives, animal species, strain and sex (male SD rats), key methods (exosome characterization, diabetic rat model establishment and group intervention), main findings (ITGα2β modified exosomes significantly accelerated wound healing, increased microvessel density, and up-regulated p-AKT and collagen expression), and so on ITGα2β-ADSC-exos promoted chronic ulcer healing by regulating collagen synthesis through ILK/AKT pathway.
	Background - 12a: The manuscript provides adequate scientific background in the introduction (lines 63-116), These include the epidemiology of chronic ulcer (prevalence of diabetes and DFU), pathophysiological mechanisms (hyperglycemia induced vascular injury, healing stalled in the inflammatory phase), limitations of existing therapies (debridement, decompression, poor infection control), advantages of exosome therapy (low immunogenicity, promotion of re-epithelialization and angiogenesis), and the potential of ILK/AKT pathway In effect, the experimental methods of this study are fully explained and demonstrated.
	Background - 12b: The use of a STZ-induced diabetic rat model to mimic the pathological state of human diabetic foot ulcers is explained in the introduction (lines 67-71, 100-107) and discussion (lines 237-241) of the manuscript. It is pointed out that the model can mimic the hyperglycemic state and delayed wound healing characteristics of human diabetic patients. The repair potential of ADSC-exos in human and animal models is also discussed, illustrating the relevance of this model to research objectives and potential implications for clinical translation in humans.
	Objectives - 13: At the end of the introduction section (lines 116-119), the manuscript clearly describes the research question (whether ITGα2β-modified ADSC-exos regulate collagen synthesis to promote chronic ulcer healing through the ILK/AKT pathway) and the research objective, and tests the specific hypothesis of a mediating role of the ILK/AKT pathway. It is clearly proposed that ILK/AKT signaling axis is a key pathway for ITGα2β-ADSC-exos to promote wound healing.
	Ethical statement - 14: The name of the ethics committee (Ethics Committee of Gansu Provincial Hospital of Traditional Chinese Medicine) and approval number (GS20250895) were clearly provided in the methods section (line 146) and the ethical approval section at the end of the article (line 351-352). It was stated that all procedures followed the ARRIVE guidelines (Percie du Sert et al., 2020).
	Housing and husbandry - 15: In the Methods section (lines 139-141), the manuscript provided basic information on rearing conditions (temperature 25 ° C, humidity, and 12-hour light/dark cycle), and animals were housed in SPF animal experimental centers, but did not specify specific information such as cage type, bedding material, number of animals per cage, and environmental richness measures.
	Animal care and monitoring - 16a:  Not reported
	Animal care and monitoring - 16b:  Not reported
	Animal care and monitoring - 16c:  Not reported
	Interpretation scientific implicationsm - 17a: The discussion section of the manuscript (lines 235-250 and 295-314) provides a comprehensive explanation of the results of the study in conjunction with the objectives of the study, existing theories, and relevant studies in the literature. Including ITGα2β modification enhanced exosome activity, ILK/AKT pathway activation promoted collagen synthesis and angiogenesis, ILK expression was positively correlated with microvessel density, and inhibitor experiments verified the indispensable role of ILK/AKT pathway in ItGα2β-ADSC-Exos healing.
	Interpretation scientific implications - 17b: In the discussion section (lines 270-279), the manuscript clearly comments on the limitations of the study, including the batch variation in exosome production, the lack of standardized production processes, the stability of exosomes in storage and transport, the insufficient targeting efficiency and retention in the wound microenvironment, and the need for systematic evaluation of long-term safety (including immune response and other biological safety issues). Potential sources of bias, limitations of animal models, and imprecision of results are discussed.
	Generalisability/translation - 18: In the discussion section (lines 256-258, 282-284), the manuscript comments on the reparative potential of ADSCs (promoting neovascularization, stimulating collagen synthesis, and immunomodulatory effects) in humans and animal models, and discusses the implications of possible generalizations of the findings to other species or experimental conditions. At the same time, the challenges of clinical transformation (standardized production, quality control, pharmacological and toxicological research) are pointed out, which provides theoretical basis and direction for future clinical application.
	Protocol registration - 19:  Not reported
	Data access - 20: The manuscript clearly states in the Data Availability statement section (lines 347-349) that the data sets generated and/or analyzed in this study are reasonably available from the corresponding author.
	Declaration of interests - 21a: The manuscript clearly states in the conflicts of interest section (line 355) that "the authors have no conflicts of interest.
	Declaration of interests - 21b: The funding section (lines 343-345) lists the source of funding (Natural Science Foundation of Gansu Province, grant number 23JRRA1246) and clearly states that the funder had no role in the study design, data collection and analysis, publication decisions, or manuscript preparation.


