Response to Technical Check Comments
	No.
	Comment
	Response

	1
	Some Author Names provided in the submission system are not provided in the manuscript (Kun Liu, Qun Ye, kunhai Xiao). Please make sure the information in the manuscript and in the submission system is identical, including the order in which authors are mentioned.
	Revised. A separate title page was added as page 1 of the manuscript, and the author names Kun Liu, Qun Ye, and Kunhai Xiao are now listed in the manuscript. The title page also links each author to the corresponding affiliation and identifies the corresponding author. Please note that the submission-system metadata should be checked again at resubmission to ensure the system-side order is identical to the manuscript-side order.

	2
	Citation(s) for Reference number(s) (6) missing in the manuscript.
	Revised. Reference 6 is now cited in the Introduction together with references [5-9].

	3
	Citation(s) for Reference number(s) (7) missing in the manuscript.
	Revised. Reference 7 is now cited in the Introduction together with references [5-9].

	4
	Citation(s) for Reference number(s) (8) missing in the manuscript.
	Revised. Reference 8 is now cited in the Introduction together with references [5-9].

	5
	Citation(s) for Reference number(s) (9) missing in the manuscript.
	Revised. Reference 9 is now cited in the Introduction together with references [5-9].

	6
	Citation(s) for Reference number(s) (10) missing in the manuscript.
	Revised. Reference 10 is now cited in the Introduction in the oxidative-stress background paragraph with references [10,11] and [10,12].

	7
	Citation(s) for Reference number(s) (11) missing in the manuscript.
	Revised. Reference 11 is now cited in the Introduction in the oxidative-stress background paragraph with references [10,11].

	8
	Citation(s) for Reference number(s) (12) missing in the manuscript.
	Revised. Reference 12 is now cited in the Introduction in the oxidative-stress and immune-activation paragraph with references [10,12].

	9
	Citation(s) for Reference number(s) (13) missing in the manuscript.
	Revised. Reference 13 is now cited in the Introduction in the immune-heterogeneity paragraph with references [13-15] and [2,13-15].

	10
	Citation(s) for Reference number(s) (14) missing in the manuscript.
	Revised. Reference 14 is now cited in the Introduction in the immune-heterogeneity paragraph with references [13-15] and [2,13-15].

	11
	Citation(s) for Reference number(s) (15) missing in the manuscript.
	Revised. Reference 15 is now cited in the Introduction in the immune-heterogeneity paragraph with references [13-15] and is also cited again in the Discussion with references [15-19].

	12
	Citation(s) for Reference number(s) (16) missing in the manuscript.
	Revised. Reference 16 is now cited in the Discussion with references [15-19].

	13
	Citation(s) for Reference number(s) (18) missing in the manuscript.
	Revised. Reference 18 is now cited in the Discussion with references [15-19].

	14
	Citation(s) for Reference number(s) (19) missing in the manuscript.
	Revised. Reference 19 is now cited in the Discussion with references [15-19] and [10,19,26,27].

	15
	Citation(s) for Reference number(s) (20) missing in the manuscript.
	Revised. Reference 20 is now cited in the Discussion in the external-validation/limitations context with references [2,4-9,20] and [20,28-30].

	16
	Citation(s) for Reference number(s) (21) missing in the manuscript.
	Revised. Reference 21 is now cited in the Discussion in the monocyte single-cell context paragraph with references [21-24].

	17
	Citation(s) for Reference number(s) (22) missing in the manuscript.
	Revised. Reference 22 is now cited in the Discussion in the monocyte single-cell context paragraph with references [21-24].

	18
	Citation(s) for Reference number(s) (23) missing in the manuscript.
	Revised. Reference 23 is now cited in the Discussion in the monocyte single-cell context paragraph with references [21-24].

	19
	Citation(s) for Reference number(s) (24) missing in the manuscript.
	Revised. Reference 24 is now cited in the Discussion in the monocyte single-cell context paragraph with references [21-24].

	20
	Citation(s) for Reference number(s) (25) missing in the manuscript.
	Revised. Reference 25 is now cited in the Discussion in the NFKBIA paragraph with reference [25].

	21
	Citation(s) for Reference number(s) (26) missing in the manuscript.
	Revised. Reference 26 is now cited in the Discussion in the NFKBIA paragraph with references [10,19,26,27].

	22
	Citation(s) for Reference number(s) (27) missing in the manuscript.
	Revised. Reference 27 is now cited in the Discussion in the NFKBIA paragraph with references [10,19,26,27].

	23
	Citation(s) for Reference number(s) (29) missing in the manuscript.
	Revised. Reference 29 is now cited in the limitations paragraph with references [20,28-30].

	24
	Consent to Publish declaration missing.
	Revised. The manuscript now includes the statement: “Consent to Publish declaration: not applicable”.

	25
	Consent to Participate declaration missing.
	Revised. The manuscript now includes the statement: “Consent to Participate declaration: not applicable”.

	26
	Please provide a Data Availability declaration in the manuscript.
	Revised. A Data Availability declaration has been added, specifying the public GEO accession numbers used in the study and the availability of processed analysis outputs from the corresponding author on reasonable request.

	27
	Ethics declaration missing.
	Revised. The manuscript now includes the statement: “Ethics declaration: not applicable”, with clarification that only publicly available de-identified datasets were analyzed.

	28
	Please provide an Author Contribution declaration in the manuscript.
	Revised. An Author Contribution declaration has been added to the Declarations section.

	29
	Please provide a Competing Interest declaration. If there are no Competing Interests, please state so.
	Revised. The manuscript now includes the statement: “Competing Interest declaration: The authors declare that they have no competing interests.”

	30
	Title Page format – please use the format below and include this as page 1 of your manuscript file. Just list the author and indicate clearly which affiliations should be linked to which authors.
	Revised. A standalone title page has been inserted as page 1 of the manuscript. It lists the title, authors, numbered affiliations, and the corresponding-author contact information. The Abstract now starts on page 2.



