
0

1

2

3

4

5

-4 0 4
log2(Fold Change)

-lo
g1

0(
P 

va
lu

e)

SK-BR-3 IP-MS

0

2

4

6

-6 -3 0 3 6
log2(Fold Change)

-lo
g1

0(
P 

va
lu

e)
ZR-75-1 IP-MS

0

2

4

6

-4 0 4
log2(Fold Change)

-lo
g1

0(
P 

va
lu

e)

MBA-MB-231 IP-MS

Ntotal =  458 
Nsig = 384

Ntotal =  339 
Nsig = 280

Ntotal =  451 
Nsig = 361

A

 
 

  
  
  

   
  

  
 

     
  

MDA-M
B-23

1

ZR
-75

-1

SK-BR-3

FDR (BH)

0.01

0.02

0.03

0.04

Gene count

10
20

30

Shared Reactome pathways

RHO GTPase cycle
Transport of connexons to the plasma membrane 

Selective autophagy
Programmed Cell Death

Gap junction trafficking
MHC class II antigen presentation

Cell Cycle Checkpoints
Golgi-to-ER retrograde transport

COPI-mediated anterograde transport
Interferon Signaling

Protein folding
Translation

1.00 0.660.46

0.66 1.000.45

0.46 0.451.00

MDA-MB-231

SK-BR-3

ZR-75-1

MDA-MB-231 SK-BR-3 ZR-75-1

Jaccard

0.5
0.6
0.7
0.8
0.9
1.0

Reactome Jaccard similarityB C

203
(25%)

188
(23%)

115
(14%)

 88
(11%)

 42
(5%)

 64
(8%)

118
(14%)

MDA-MB-231 ZR-75-1

SK-BR-3

D

Figure S1. Mapping the tumor-specific MHC-II (tsMHC-II) molecular interactome in breast 
cancer cells. 
A. Volcano plots of tsMHC-II binding proteins identified in three cell lines. P < 0.05 was considered 
significant.

B. Shared Reactome pathway enrichments in all three cell lines.

C. Jaccard similarity score of Reactome pathway enrichments between cell lines.

D. Venn plot of shared tsMHC-II binding proteins identified from all three cell lines.
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Figure S2. KIF17 ablation is the rate-limiting step in the intracellular trafficking of tsMHC-II. 
A. Consensus clustering of TCGA-BRCA tumor patients based on the expressional profile of tsMHC-II-
BPs and GO:0023026 genes.

B. Principle component analysis (PCA) of TCGA-BRCA tumor patients based on the expressional profile 
of GO:0023026 genes.

C. Overall survival analysis of t GO:0023026 based clustering of TCGA-BRCA patients, comparison was 
made by log-rank test.

D. Comparison of tsMHC-II-BPs and GO:0023026 based clustering results.

E. Comparison of shared genes between tsMHC-II-BPs and GO:0023026 annotated genes.

F. Ranking of tsMHC-II-BPs based on the average expression of breast cancer cell lines from CCLE 
dataset.
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Figure S3. KIF17 facilitates the membrane trafficking of tsMHC-II by directly binding with HLA-
DQB2. 
A. RNA expression of MHC-II component comparing wild type (WT), KIF17/CIITA over expression (OE) 
groups using qPCR. 

B. .Protein level of tsMHC-II induced by KIF17/CIITA OE.

C. .Gating strategy of the flow cytometry based membrane tsMHC-II measurements. 

D. Protein-protein interaction docking of the top 5 models between KIF17 and HLA-DQB2.

E. .Shared KIF17::HLA-DQB2 interactions between the top 5 models.

F. Shared interactive sites of KIF17 and HLA-DQB2 of the top 5 models, respectively. 

G. Protein structure prediction of KIF17 and HLA-DQB2. 
H. Protein-protein interaction docking of the top 1 models between KIF17 and HLA-DQB2, with each 
KIF17 domain colored differently.
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Figure S4. KIF17 overexpression reshapes the tumor immune microenvironment and induces 
spatial stromal–immune reorganization. 
A. PCA of mice RNAseq samples. 

B. Global changes in transcriptional signatures between EV and Kif17-OE tumors. All significantly 
altered signatures identified by ssGSEA analysis are shown and grouped into immune, stroma, 
metabolism, and other categories. The x-axis represents the difference in ssGSEA scores (ΔssGSEA) 
between Kif17-OE and EV tumors.

C. Comparison of metabolic and stromal ssGSEA scores between EV and Kif17-OE tumors. Box plots 
show selected metabolic and stromal signatures inferred from bulk RNA-seq data using ssGSEA. 
Statistical comparisons between groups were performed using unpaired two-tailed Student’s t-test.

D. CIBERSORT-based validation of immune cell abundance differences between EV and Kif17-OE 
tumors.

E. Up-regulation of immune-related transcriptional signatures in Kif17-OE 4T1 tumors. Box plots show 
representative immune signatures inferred from bulk RNA-seq data using the IOBR package. Statistical 
comparisons were performed between groups using unpaired two-tailed Student’s t-test.

F. Enhanced infiltration of T cells and antigen-presenting cells in Kif17-OE 4T1 tumors. Box plots show 
inferred immune cell abundance scores, including total immune infiltration, T cells (CD4⁺, CD8⁺, Treg, T 
helper), macrophage subsets (M1, M2, M1/M2 ratio), and dendritic cell populations (total DCs, cDC1, 
cDC2), estimated from bulk RNA-seq data using the IOBR package. Statistical comparisons were 
performed between groups using unpaired two-tailed Student’s t-test.

G. Quantification of tumor cell (panCK+), fibroblast (αSMA+) and endothelial cells (CD31+) shown in 
Figure 4E.

H. Quantification of immune cell populations shown in Figure 4F expressed as cell density (cells per 
mm²).

I. Quantification of immune cell populations shown in Figure 4G using cell density (cells per mm²) 
across 200 µm concentric bands from the tumor rim to the core. Spatial distance was normalized from 
rim (0) to core (1). Results are consistent with the percentage-based spatial analysis shown in Figure 
4G.
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Figure S5. Multiplex spectral flow cytometry gating strategy. Following tumor dissociation, singlets 
and live cells were sequentially gated before selection of CD45+ immune cells. Lymphoid populations 
including γδ T cells, conventional αβ T cells, CD4+ T cells, CD8+ T cells, Tregs, NK cells, and B cells 
were identified based on lineage-marker expression and activation states. Myeloid populations 
including neutrophils, monocytes, macrophages, and dendritic cells (DCs) were further defined using 
CD11b, F4/80, CD11c, Ly6G, Ly6C, and MHC-II expression. Representative gating plots are shown.


