


Supplementary data
Supplementary Experimental Design
To further evaluate the independent anti-tumor potential of L. fermentum GR-3, a supplementary experiment was performed including three groups: the healthy control group (CK), the tumor-bearing model group (Tumor), and the GR3 monotherapy group (GR3). Each group consisted of five female C57BL/6 mice. Mice in the Tumor and GR3 groups were subcutaneously inoculated with 100 μL of MC38 cell suspension (1 × 10⁶ cells per mouse) to establish a subcutaneous tumor model, whereas the CK group received an equal volume of sterile PBS. From day 0, mice in the GR3 group were administered L. fermentum GR-3 (1 × 10⁹ CFU suspended in 100 μL PBS) by daily oral gavage, whereas mice in the CK and Tumor groups received an equal volume of sterile PBS. Tumor growth was monitored every three days using digital calipers, and tumor volume was calculated using the formula: volume = length × width² × 0.5. Animals were continuously monitored throughout the study, and humane endpoints were applied strictly in accordance with the approved IACUC protocol. At the predefined experimental endpoint or upon meeting humane endpoint criteria, mice were euthanized, and tumor tissues were excised and collected for subsequent analyses.
Table S1 Primers for RT-qPCR used in this study.
	Gene
	Foward Primer (5’-3’)
	Reverse Primer (5’-3’)

	β-actin
	ATATCGCTGCGCTGGTCGT
	CCTTCTGACCCATTCCCACC

	IFN-γ
	TCAGATGTAGCGGATAATGGAAC
	TTCCTTGATGGTCTCCACACTC

	TNF-α
	GCCTCTTCTCATTCCTGCTTG
	CTGATGAGGGAGGCCATT

	IL-6
	CTCTGCAAGAGACTTCCATCCA
	GACAGGTCTGTTGGGAGTGG

	IL-1β
	GCTGAAAGCTCTCCACCTCA
	GCTTGGGATCCACACTCTCC

	IL-10
	GCCAGTACAGCCGGGAAGACAATA
	GCCTTGTAGACACCTTGGTCTT

	Zo-1
	TCATCCCAAATAAGAACAGAGC
	GAAGAACAACCCTTTCATAAGC

	Occludin
	CTTTGGCTACGGAGGTGGCTAT
	CTTTGGCTGCTCTTGGGTCTG

	Claudin-1
	GCTGGGTTTCATCCTGGCTTCT
	CCTGAGCGGTCACGATGTTGTC

	Total bacteria
	GCAGGCCTAACACATGCAAGTC
	CTGCTGCCTCCCGTAGGAGT

	L. fermentum
	CCTGATTGTTTGGTCCCAAC
	ACGTATGAACAGTTACTCTCATACGT




[bookmark: _Hlk212076916]Figure S1 Effect of L. fermentum GR-3 monotherapy on tumor growth in subcutaneous MC38 tumor-bearing mice.
[bookmark: _Hlk212076942](A) Body weight changes of mice throughout the experimental period. Mice were monitored from day 0 to day 21.
(B) Tumor growth curves of mice treated with vehicle (Tumor group) or L. fermentum GR-3 alone. Tumor volumes were measured every 3 days and calculated as length × width² × 0.5.
(C) Representative images of excised subcutaneous tumors at the experimental endpoint (day 21). The upper row shows tumors from the vehicle-treated control group (Tumor), and the lower row shows tumors from the GR-3 monotherapy group. Scale bar is indicated by the ruler.
(D) Tumor weights at the experimental endpoint.
Data are presented as mean ± SD (n = 5 per group). Statistical analysis was performed using one-way ANOVA followed by Tukey's multiple-comparison test. Significance levels are denoted as *p < 0.05, **p < 0.01, ***p < 0.001, and ****p < 0.0001; "ns" indicates no significant difference.
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Figure S2 Non-significant cytokine levels in serum and tumor tissues. (A) Serum cytokine levels of IL-6, IL-10, and IL-17. (B) Tumor cytokine levels of IL-6, IFN-γ, and IL-17.
No significant differences were observed among groups (ns). Data are shown as mean ± SD (n = 6 per group).
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