Supplementary Materials
Reprogramming pulmonary B cells by ANXA1 silencing halts lung metastatic niche formation in breast cancer

Table S1. List of antibodies for flow cytometry.
	Target
	Colour
	Clone
	Manufacturer
	Cat No.

	CD45
	PerCP
	30-F11
	Biolegend
	103130

	CD45R/B220
	BV605
	RA3-6B2
	Biolegend
	103244

	CD11b
	PE
	M1/70
	Biolegend
	101208

	CD3
	FITC
	17A2
	Biolegend
	100204

	Annexin-A1
	Alexa Fluor® 488
	EPR19342
	Abcam
	ab225513

	CD4
	PerCP/Cyanine5.5
	RM4-5
	Biolegend
	100539

	Foxp3
	PE
	MF-14
	Biolegend
	126404

	IL-10
	BV605
	JES5-16E3
	Biolegend
	505031

	IFN-γ
	PE
	XMG1.2
	Biolegend
	505807

	CD8a
	PerCP
	53-6.7
	Biolegend
	100732

	CD45
	Alexa Fluor® 700
	30-F11
	Biolegend
	147716

	CD4
	BV510
	RM4-5
	Biolegend
	100559

	Granzyme B
	FITC
	QA16A02
	Biolegend
	372205



Table S2. List of siRNA sequences.
	Gene
	siRNA sequence

	siANXA1
	5’-GCACAAAGCUAUCAUGGUUAAdTdT-3’
5’-UUAACCAUGAUAGCUUUGUGCdTdT-3’

	siNC
	5’- UUCUCCGAACGUGUCACGUdTdT-3’
5’- ACGUGACACGUUCGGAGAAdTdT -3’



Table S3. List of primers used for qRT-PCR.
	Gene
	Primer sequence (5’-3’)

	mAnxa1
	5’- AAGGTGTGGATGAAGCAACC-3’
5’- TGCATCAAACTGAGCTGGAG-3’

	mIl10
	5’-CCCATTCCTCGTCACGATCTC-3’
5’-TCAGACTGGTTTGGGATAGGTTT-3’

	mTgfb
	5’- AAGTTGGCATGGTAGCCCTT-3’
5’- GGAGAGCCCTGGATACCAAC-3’

	mTnf
	5′-GCCTCTTCTCATTCCTGCTTG-3′
5′-CTGATGAGAGGGAGGCCATT-3′

	mIl6
	5’- TAGTCCTTCCTACCCCAATTTCC-3’
5’- TTGGTCCTTAGCCACTCCTTC-3’

	mP35
	5'-TGGAGGAGGAGGAGGAGGAG-3'
5'-CTGCTGCTGCTGCTGCTGCT-3'

	mTnf
	5′-GCCTCTTCTCATTCCTGCTTG-3′
5′-CTGATGAGAGGGAGGCCATT-3′

	mβactin
	5’-GAAGTGTGACGTTGACATCCGTA-3’
5’-CTCAGGAGGAGCAATGATCTTGA-3’
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Figure S1. Synthesis and 1H NMR characterization of DSPE-PEG1000-IF7C. (A) Reaction scheme showing the Michael addition between DSPE-PEG1000-Mal and the IF7C peptide, yielding DSPE-PEG1000-IF7C(RR) under ambient oxygen. (B) 1H NMR spectra of IF7C, DSPE-PEG1000-Mal and DSPE-PEG1000-IF7C. 
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Figure S2. Physicochemical characterization of empty LP and empty p-LP. (A) Intensity-weighted hydrodynamic size distributions of empty LP and empty p-LP measured by dynamic light scattering. (B) Particle size and PDI of empty LP and empty p-LP (n = 3). (C) Zeta potential of empty LP and empty p-LP (n = 3).
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Figure S3. Purity of primary splenic B cells isolated from healthy BALB/c mice. Representative flow-cytometry plots of B220⁺ cells within the live-cell gate before and after B-cell isolation. Splenocyte suspensions were processed without red blood cell lysis.
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Figure S4. Cytocompatibility of siANXA1@LP and siANXA1@p-LP in different cell lines. Cell viability of A20 (A), 4T1 (B), and 293T (C) cells after treatment with siANXA1@LP or siANXA1@p-LP at the indicated siRNA concentrations for 48 h, as determined by CCK-8 assay (n=3).
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Figure S5. Systemic safety evaluation in healthy BALB/c mice. (A) Representative H&E-stained sections of major organs (liver, spleen, lung, kidney, and heart) collected at the study endpoint after intravenous administration of the indicated formulations (PBS, siNC@p-LP, siANXA1@LP, and siANXA1@p-LP). Scale bar, 100 μm. (B) Serum biochemistry parameters, including alanine aminotransferase (ALT), aspartate aminotransferase (AST), blood urea nitrogen (BUN), and creatinine (CR), measured at the endpoint (n = 5).
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Figure S6. ANXA1 expression in pulmonary B cells from healthy and 4T1 tumor-bearing mice. (A) Representative imaging flow-cytometry images showing the co-localization of ANXA1 with B220 in pulmonary B cells from 4T1 tumor-bearing mice after fixation and membrane permeabilization (scale bar, 7 μm). (B) Representative flow-cytometry histograms and quantification of surface ANXA1 MFI on pulmonary B220⁺ B cells after staining without membrane permeabilization (n = 6). Data in (B) were analyzed using a two-sided unpaired Welch’s t-test.
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Figure S7. Flow cytometry gating strategy and cellular distribution of Cy5-siRNA in the lung after intravenous injection. (A) Representative Flow cytometry strategy for identifying Cy5⁺ lung cells. (B) Quantification of the proportions of CD3⁺ cells, B220⁺ cells, CD11b⁺ cells, and CD45⁻ cells among Cy5⁺ lung cells in mice treated with Cy5-siANXA1@LP or Cy5-siANXA1@p-LP (n=3). Data in (B) were analyzed using ordinary two-way ANOVA followed by Šídák’s multiple-comparisons test.

[image: ]
Figure S8. Flow cytometry gating strategy for quantifying Cy5 signal in pulmonary B cells.
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Figure S9. Principal component analysis of bulk RNA-seq profiles in tumor-conditioned B cells. Primary B cells stimulated with 4T1-CM were treated with siNC@p-LP or siANXA1@p-LP prior to transcriptomic analysis (n=3). 
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Figure S10. Flow cytometry gating strategy for T-cell subsets in the B cell–T cell co-culture system. (A) Gating strategy for CD4⁺ T cells. (B) Gating strategy for CD8⁺ T cells.
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Figure S11. Representative gross pathology of lung metastases in the E0771-Luc model. Representative ex vivo photographs of lungs excised from mice at the experimental endpoint (Day 13).
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