Reviewer #2
Dear Editor,
 Thank you very much for giving us an opportunity to revise our manuscript. We are also thankful to the reviewers for the useful comments. We carefully considered the comments and suggestions, performed additional experiments that reviewer had asked, and made necessary revisions to address reviewer’ concerns point by point as follows:

Comment 1:  Histological analysis is missing. Ideally a figure on cell survival and differentiation into neural cell types should be shown for each group. What proportion of the injected stem cells become mature neurons, or do they stay in a 'stem' state? 
Answer 1: Based on reviewers’ suggestion, we conducted the analysis of GFP signal 3 weeks after ADSCs transplantation following tMCAO. The results demonstrated an absence of GFP signal in the peri-infarct areas (Fig. 3A), suggesting that ADSCs could exhibit a distinctive behavior to other stem cells types such as embryonic stem cells, endogenous organ-specific stem cells, progenitor cells, and non-neural adult stem cells. Instead of primarily enhancing self-repair through direct cell replacement, ADSCs might exert their effects by secreting trophic factor or chemokine to promote recovery [1]. While we did not directly assess the proportion of the transplanted stem cells that differentiate into mature neurons, it was worth noting that previous studies utilizing magnetic resonance imaging have shown that 30% transplanted ADSCs were phagocytized by inflammatory cells within 1 week, and only 30% cells survived at 7days after transplantation [2, 3]. Additionally, the absence of GFP signal after ADSCs transplantation at 3 weeks of tMCAO in our study suggests that ADSCs could predominantly maintain a stem-like state. 

Comment 2: Please show individual data points for all bar plots in all figures where n <10, to show data distribution more clearly.
Answer 2: Thank you for your suggestions. We have updated the figures and incorporated individual data points for all bar plots.

Comment 3: In methods, it says n=20 per group. But for behavioral analysis, only 6-8 mice are included per group? Please explain and provide rationale in manuscript why other mice were excluded.
Answer 3: In our study, we used the total number to describe mice in each group before, so we added details in the revised manuscript. For 5 weeks, PBS Group (n = 10), ADSCs Group (n = 10), ADSCs-wtCXCL12 (n = 10), ADSCs-dCXCL12 (n = 10), ADSCs-mCXCL12 (n=10). And we used at least 5-6 mice to obtain brain slice for staining, at least 3 mice for protein or RNA sample collection. For 3 weeks, PBS Group (n = 10), ADSCs Group (n = 10), ADSCs-wtCXCL12 (n=10), ADSCs-mCXCL12 (n=10), ADSCs-mCXCL12-AMD3100 (n=10). Also, we used at least 5-6 mice to obtain brain slice for staining, 3 mice for protein or RNA collection. In fact, no mice were excluded, and we added the information in the method section of revised manuscript.

Comment 4: mCXCl12 group shows extremely low levels of brain atrophy, including minimal enlargement of ventricles that is commonly seen after tMCAOs. However, figure legends shows that this analysis was done on only 25% (5/20 mice) of the total mice per group? n=5 is too low for this type of measurements. This analysis needs to be done on all mice from each group.
Answer 4: In each group, we used a total of 10 mice for our study. Among these, 3 mice were used for protein or RNA collection, while the brain slice from 5-6 mice were used for cresyl violet staining experiment. We added the information in the methods section of revised manuscript.

Comment 5:  tMCAo strokes results in lesions of various sizes and locations due to collateral blood flow. Where are the peri-infarct images taken for angiogenesis measurements? Are they taken at the same brain region in each mouse? Or different region in each mouse depending on the location of lesion in that mouse? Ideally, you would use the same peri-infarct region where the cells were implanted. 
Answer 5: For angiogenesis measurements, we captured 3 optical field images around the cells transplanted site in the peri-infarct area. (the stained brain slice indicates the precise location).
Yes, the images were taken at the same brain region in each mouse. We took measures to ensure that the lesion size was consistent among the tMCAO mice by applying same size sutures, duration of occlusion and used laser doppler flowmetry to monitor the cerebral blood flow and verify constant severity in each mouse.
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[bookmark: OLE_LINK2]Comment 6: On a similar note, since the lesion size/location should be different for each mouse, does the survival of the implanted cells depend on the distance from the lesion? How does this distance correlate with behavioral performance? 
Answer 6: In our study, we took measures to ensure that the lesion size was consistent among the tMCAO mice by applying same size of sutures, duration of occlusion and used laser doppler flowmetry to monitor the cerebral blood flow and verify constant severity in each mouse. The specific location for ADSCs transplantation is striatum with stereotaxic injection coordinates set at bregma, ML=-2mm, AP=-1.5mm, DV=-3mm. This standardized approach of transplantation should result in a similar survival rate of the implanted cells, due to the uniform implanted location. However, it’s important to note that previous research has shown that the survival of the implanted cells actually depend on the distance from the lesion, and different implantation points could have varying effects on behavioral performance [4]. In our study, since the cells implantation location remains consistent within each group, we anticipate that this consistency will result in the uniformity in behavioral performance among the experimental groups.

Comment 7: Figure 1A: please label each plot with the name of marker (ex: CD29+, CD44+ etc) so it is clear without having to look through the text.
Answer 7: We correct accordingly in Figure 1A. 

Comment 8: While the discussion touches on the role of CXCR4 and CXCL12 in the study, it could benefit from a more detailed exploration of the underlying mechanisms. Explain how monomeric CXCL12 interacts with CXCR4 and how this interaction influences neurobehavioral recovery.
[bookmark: _Hlk148959583]Answer 8: Upon monomeric CXCL12 binding to CXCR4, CXCR4 triggers the dissociation of the heterotrimeric G protein into Gα and Gβγ subunits and converts guanosine diphosphate bound to the G protein to guanosine triphosphate, followed by the activation of downstream signaling[5]. The Gβγ subunit activates PLC, which results in the conversion of PIP2 to DAG and IP3 and the release of Ca2+, followed by PKC activation and phosphorylation of target proteins. Gαi and Gβγ subunits activate PI3K-AKt pathway. Subsequent AKt activation regulates gene expression [6]. Generally, monomeric CXCL12 induced the mobilization of intracellular calcium, suppressed cAMP signaling, facilitated the recruitment of β-arrestin-2, promoted accumulation of filamentous actin, and enhanced cell migration. It was observed that specific interactions between CXCL12 monomers and CXCR4 were compromised upon dimerization [7]. While CXCR4 is highly expressed in many cell types such as lymphocytes, endothelial cells and hematopoietic stem cells [8], the pathway monomeric CXCL12-CXCR4-PI3K-Akt in our study would be activated and promote gene transcription, like VEGF and bFGF. Then these expressed genes could sufficiently increase angiogenesis and neurogenesis in brain to influence neurobehavioral recovery. We added these paragraphs in the discussion section of revised manuscript.

Comment 9: It’s important to acknowledge the limitations of the study and how they may affect the interpretation of the results. Discuss any potential sources of bias or confounding factors that might have influenced the outcomes.
Answer 9: Of course, here are some potential sources of bias or confounding factors. First, while our study demonstrated that engineered ADSCs could promote angiogenesis and neurogenesis, and ADSCs could have less propensity for tumor formation compared to other stem cell types [9, 10]. However, the long-term effects and potential risks including the possibility of cancer after ADSCs transplantation require long term-investigation. Second, recent research revealed that receptor ACKR1 exhibited a distinct inclination towards forming stronger associations with CXCL12 dimer [11], which was not investigated in our study. Additionally, ADSC transplantation also has been linked to the recruitment of VEGF and bFGF in injury areas [12, 13], so Further investigation is required to explore whether mCXCL12 transplantation exclusively interact with CXCR4 and increase VEGF and bFGF expression. Moreover, limited sample size, potential variability in individual ADSCs responses, and complexity of immune system responses are the factor that might affect our conclusions. We added these limitations in the revised discussion section.
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