Dear Editors and Reviewers.

We are submitting our revised manuseript entitled “O-GleINAcylation may be a key regulatory
factor in promoting osteogenic differentiation of BMSCs” (Manuscript NO: 90591, Editorial)
to the World Journal of Stem Cells for your reconsideration of its suitability for publication. All
authors have read and approved the revised mamuscript. We deeply appreciate the time and effort
you have spent in reviewing our manuscript. We have learned much from the reviewers’
comments, which are valuable and constructive. After studying the comments and your advice
carefully, we have made a corresponding revision. Words in yellow are the changes we have made

in the new manuscript. Our responses to the comments are listed below:

1. Mention the derivation of the UDP-GlcNAc molecule
Reply: Thanks for your advice. We have added the derivation of the UDP-GleNAc molecule

in the first paragraph of the main text.

2. Other important functions may be highlighted in a single statement including cancer
metastasis

Reply: Thanks for vour suggestion. We strongly agree that the topic of O-GleNAc and
cancer metastasis is indeed a very fascinating area of research that has been extensively
documented(e.g. PMID: 37279852; PMID: 37838167; PMID: 37392316). However, this
Editoral focuses on the narrow scope of O-GleNAc and the osteogenic differentiation of
BMSCs. Therefore, it is less appropriate to add a paragraph describing O-GleNAc and
cancer metastasis. Nonetheless, considering that this is an paper on O-GleNAc and bone
metabolism, we specifically searched for articles on O-GleNAc and osteosarcoma that you
might be interested in. We have provided a brief review of O-GlcNAc and osteosarcoma,
which is at the end of the "Point by Point respondses' section. Thanks again for your

comments.

3. In the osteogenesis process O-GlcNAc is consistently increases or is it a dynamie process

Reply: Thank you for your question. Existing evidence suggests that O-GlcNAcylation was
positively associated with osteoblast differentiation. The expression of O-GleNAcylation (as
detected by the expression of RL2 protein) is increased during osteogenic differentiation

rather than dynamically changing,

4. Whar happened to O-GlcNAc in inflammatory arthritis

Reply: Thanks for your suggestion. Similarly, since the topic of our paper is not closely
related to inflammatory arthritis, we thought it would be inappropriate to add this section to
our manuscript. However, we also specifically searched for articles on O-GlcNAc and
inflammatory arthritis that you might be interested in. We have provided a brief review of
O-GleNAce and inflimmatory arthritis, which is at the end of the "Point by Point

respondses' section. Thanks again for your comments.

5. Language polishing



Reply: The revised manuscript has been modified by the "Elsevier Language Editing"

service. The certification of language polishing has been resubmitted.

6. ABBREVIATIONS
Reply: We have modified the abbreviations throughout the main text according to the rules

for abbreviations.

7. Please add the Core tip section. The number of words should be controlled between 50-100
words.

Reply: We have added Core Tip on the first page of the revised manuscript.

8. Please provide the PMID and DOI citation nuumbers to the reference list and list all authors
of the references. If there is no PMID or DOI, please provide the website address.

Reply: We have added the names of all authors and added DOIs or the website address in
the References.

9. The main text of the manuscript must include two parts: "Introduction"” and "Conclusion".
Reply: We have added two subtitles, "Introduction" and " Conclusion', to the corresponding

places in the main text,

10. Abbreviations other than special types of words such as COVID-19 and SARS-CoV-2 are
not allowed in the article title, and ne move than 18 words are allowed.
Reply: We have replaced BMSCs in the title with bone marrow mesenchymal stromal cells

according to the abbreviation rules,

We hope the Reviewers will be satisfied with the revisions for our manuscript. If you have

any questions about our review, please do not hesitate to contact us.
Thanks and Best regards!

Yours Sincerely,
Prof. Guoxin N1
02/02/2024



O-GleNAcylation and osteosarcoma (unpublished)

Osteosarcoma is one of the most common primary malignant bone tumors in adolescents
with a S-year survival rate of less than 20%. Currently, the main treatment strategy for
osteosarcoma is surgery combined with chemotherapy(l). Some studies have revealed the
presence of high expression of OGT and O-GleNAcylation in different solid tumeor tissues.
O-GlcNAcylation is able to affect tumeor glucose metabolism, metastasis. proliferation, vascular
invasion and drug resistance by modifying tumor-associated proteins(2,3). Recently, a clinical
study examined O-GleNAcylation, OGT, and OGA expression in bone specimens derived from
109 patients diagnosed with osteosarcoma. The results showed that high OGA expression was
significantly associated with longer overall survival and metastasis-free period in patients with
stage IIB. and positively correlated with good response to chemotherapeutic agents (i.e., tumor
tissue necrosis percentage =90). Further multivariate analysis indicated that OGA expression was
an independent predictor of good prognosis for osteosarcoma(4). In addition, cancer cells are able
to promote signaling pathways associated with tumorigenesis by increasing uptake of glucose and
glutamine, which can upregulate the flux of the HBP pathway and increase O-GleNAcylation
levels(5). It has been shown that HBP pathway dysregulation is significantly associated with the
prognosis of osteosarcoma patients. Five HBP-related genes (OGT, UAP1, GPI, MGEAS, and
PGM3) can be used to guide immunologic and targeted therapies for osteosarcoma, with
significant predictive value for osteosarcoma prognosis(6).

ROCK2 can modulate the level of target protein phosphorylation/activity to regulate
downstream gene expression. ROCK2 has been shown to promote cancer cell proliferation, which
is closely associated with cancer progression and poor prognosis(7). Deng et al. (8) showed that
ROCK2 could promote the proliferation of osteosarcoma cells. Overexpression of ROCK2
promotes OGT protein stability by inhibiting OGT degradation and ubiquitination through the
ubiquitin-proteasome system, which ultimately promotes osteosarcoma cell proliferation and
tumor growth and increases resistance to TRAIL(8). In addition, Sun et al. (9) showed that
IncEBLN3P was able to enhance OGT expression by targeting miR-200a-3p, which ultimately
promotes metastasis and drug resistance in osteosarcoma. Unfortunately. the studies related to
O-GleNAcylation and osteosarcoma have rarely been validated by animal experiments.

In summary, the expression level of O-GleNAcylation was significantly elevated in patients



with osteosarcoma. O-GlcNAcylation accelerates tumor progression by regulating tumor cell
proliferation, differentiation, and migration and is strongly associated with adverse clinical
outcomes. Therefore, the development of O-GleNAcylation-related specific inhibitors provides a
new therapeutic direction for osteosarcoma treatment. Although O-GleNAcylation has shovwn
strong therapeutic potential in the treatment of osteosarcoma, the potential regulatory mechanisms
of O-GlcNAcylation in osteosarcoma remain unclear. More studies are still needed to further
investigate the role of O-GleNAcylation in osteosarcoma. In addition, the efficacy and safety of
O-GleNAcylation inhibitors in vivo need to be validated by extensive preclinical and clinical

trials.
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O-GleNAcylation and inflammatory arthritis (unpublished)

Previous studies have proposed that dysregulation of O-GleNAcylation affects inflammatory
signaling pathways such as NF-«xB., MAPK, and PI3K/AKT, which can lead to a variety of
inflammatory diseases(1). Arthritis is a disease primarily associated with autoimmune reactions,
infections, metabolic disorders and trauma, such as osteoarthritis (OA) and rheumatoid arthwitis
(RA). It has been shown that O-GleNAcylation is closely related to the pathogenesis of OA and
RA mainly. OA is a chronic degenerative joint disease characterized by cartilage degeneration,
synovial inflammation and subchondral bone remodeling. Pathologic changes in articular cartilage
are recognized as one of the key drivers of OA. Impairment of chondrocyte function disrupts the
metabolic balance between extracellular matrix synthesis and catabolism, leading to articular
cartilage degeneration(2, 3). It was shown that increased O-GleNAcylation induced a significant
expansion of the height of the growth plate and the height of the hypertrophic zone in neonatal
mice and promoted hypertrophic differentiation of chondrocytes(4). A significant increase in
O-GleNAcylation was also found in degenerated articular cartilage in clinical samples of OA and
in animal models of OA(S. 6). In addition, IL-1P, a key catabolic cytokine in OA, was able to
induce further accumulation of O-GleNAc in chondrocytes from OA patients, suggesting that the
inflammatory environment may contribute to the increased O-GleNAcylation of cartilage in OA,
which may exacerbate cartilage damage(5). In addition to cartilage degeneration, the role of
synovial inflammation in the pathologic changes of OA is equally noteworthy, as it is closely
associated with painful symptoms and has value in detemmining prognosis(7, 8). Although
glucosamine (GleN) inhibits inflammatory factor production in synoviocytes and thus exhibits a
protective effect against OA(9, 10), the underlying anti-inflammatory mechanism of GleN remains
unclear. Since GleN can act as an inducer of HBP, it has been speculated that GleN has the
potential to exert an anti-inflammatory effect by regulating cellular function through
O-GlcNAcylation of target proteins(11l, 12). Using DNA microarray analysis, a team of
researchers found that more than half of the GleN-regulated genes were mediated by
O-GleNAcylation in the IL-1B-stimulated human synovial cell line MH7A. It has also been found
that GleN can inhibit pro-inflammatory cytokine expression, while OGT inhibitors can partially
restore GleN-regulated pro-inflammatory cytokine expression(13). Thus. O-GlcNAcylation is

closely related to the process of anti-inflanmmatory regulation of OA synoviocytes by GleN.



RA is a conumnon chronic and systemic autoimmune disease characterized by aggressive
inflammation, overgrowth of synovial tissue, and progressive joint erosion, ultimately leading to
loss of joint function and deformity(14). It has been shown that O-GleNAcylation can affect
macrophage function to regulate the imnmme response process in the organism(15. 16).
Accumulating evidence shows that O-GleNAcylation is highly expressed in fibroblast-like cells
and synovial tissues of RA patients compared to normal tissues. The inflammatory milien in RA
promotes O-GleNAcylation levels(l, 17). Inhibition of O-GleNAcylation of TAB1 in
fibroblast-like cells from RA patients reduces TAK1 autophosphorylation and suppresses TAK1
activation(17). Phosphorylation of TAK1 is an important determinant of downstream signaling in
human RASFs. Induction of TAK1 activation leads to activation of the downstream pathways
MAPK and IKK thereby promoting the release of inflammatory mediators and tissue destruction
in RA(18). Kim et al. (19) found that increased O-GleNAcylation promoted TNF-o-stimulated
proliferation of fibroblast-like synoviocytes and expression of RA-associated proinflammatory
cytokines, and exacerbated synowvial proliferation and bone destruction in RA. O-GleNAcylation
of the NF-«B subunit p65 can increase the expression levels of downstream genes by promoting
nuclear translocation of p65, DNA binding of proteins, and enhanced transcriptional activity,
thereby enhancing the TNF-g-induced inflammatory process. In addition, Th1 and Th17 cells play
a key role in the pathogenesis of RA. O-GleNAcylation of p65 may exacerbate the severity of
arthritis by contributing to the transformation of T cell populations into Thl and Th17 cells(19,
20).

Thus, O-GleNAcylation is involved in different pathological processes in arthritis, such as
chondrocyte hypertrophy, synmovial proliferation and inflanunation. The modulation of
O-GleNAcylation may be a potential therapeutic strategy for arthritis. However, the potential

regulatory mechanism of O-GleNAcylation in arthritis needs to be further investigated.
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