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Research background

» Although immune checkpoint inhibitors (ICl) can significantly
improve the event-free survival (EFS) and pathologically complete
response (pCR) of lung cancer patients, the overall response rate
of ICl in lung cancer patients is only 6.3% to 26%, so it is urgent

to reveal the potential mechanism and develop new ICI.
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» Tumor immune microenvironment (TIM) plays an important role in
ICl Monotherapy ORR PES
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A) Direct . .
(B) “ » Tumor-associated macrophages (TAMs) are the primary cell

population of TIM, which not only nourish tumor cells, but also
contribute to the tumor immunosuppressive microenvironment

(TISM), including depletion of cytotoxic CD8+ T cells and

recruitment of immunosuppressive cells such as myelopoietic

suppressor cells (MDSC) and regulatory T cells (Tregs).

» Targeting TAMs may be a promising strategy for tumor

immunotherapy.




Research results

Integrative analysis of immune Multi-Omics and ScRNA-seq data (iMOS)
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« ResearCh resu ItS —Screening out immune-related genes in LUAD by immune scores
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Immune-related genes in LUAD were screened by lymphocyte activation, regulation of cytokine production, activation of white blood

immune scores to reveal the immune determinants  cells involved in immune response, regulation of immune response, and adaptive

in the LUAD process. 1380 differentially expressed immune response.
genes were identified, of which 967 genes were up-  (2) the differentially expressed genes of enrichment of first five KEGG pathways
regulated and 413 genes were down-regulated in including macrophages, IL-12 pathways, cell factor, cell factor receptor interaction, T

the high immunorating group. cell receptor (TCR) signaling pathway and natural killer cell mediated cytotoxicity.



ResearCh resu ItS —Screening out credible immune-related prognostic genes in LUAD cohorts
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Prognostic significance of IPG in the TCGA cohort in other LUAD cohorts.



{: ResearCh resu ItS —iMOS identifies LTBR as a potential immune checkpoint of TAMs

multi-omics analysis
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The immune checkpoint discovery platform iMOS successfully screened LTBR as a novel immune checkpoint on TAMs.
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R ese arC h res u ItS —LTBR+ TAMs are associated with LUAD stages, immunotherapy failure and clinical prognosis
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ﬂesearCh reS u ItS —LTBR contributes to maintain TAM-mediated immunosuppression of CD8+ T Cells
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GSEA results showed that down-regulation of LTBR inhibited the expression of genes

involved in chemokine and chemokine receptor biogenesis and T cell depletion, including
CXCL1, CXCL2, PDL1, ARG2, and COX2.
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‘ResearCh reS u |tS —LTBR contributes to maintain TAM-mediated immunosuppression of CD8+ T Cells
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Co-culture experiments of TAMs and CD8+ T cells showed that the
destruction of LTBR in TAMs promoted the proliferation of CD8+ T cells.



(A) NON CANONICAL NF-KB PATHWAY
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Researc h reS u ItS —LTBR maintained TAM immunosuppressive features and immune escape by non-

canonical NF-kB signaling and Wnt/b-catenin signaling
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‘Researc h reS u ItS —LTBR maintained TAM immunosuppressive features and immune escape by non-

canonical NF-kB signaling and Wnt/b-catenin signaling
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RELB knockout can inhibit the up-regulation of CXCL1, CXCL2, PDL1, COX2, interleukin10 and TGFp after LTBR
activation. Down-regulation of B-catenin attenuates the up-regulation of PDL1, ARG2, COX2, TGFBR1, IL10,
Mr And TGF after activation of LTBR.



Researc h reS u ItS —LTBR maintained TAM immunosuppressive features and immune escape by non-

canonical NF-kB signaling and Wnt/b-catenin signaling
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ResearCh reS u ItS —Knockout of LTBR in TAMs impedes tumor growth via disrupting TAM

Immunosuppressive activities and M2 phenotype
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Researc h reS u ItS —TAMs-targeted delivery of LTBR siRNA disrupts TAM immunosuppressive

ability and improves immunotherapy response
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‘E ResearCh resu ItS —TAMs-targeted delivery of LTBR siRNA disrupts TAM immunosuppressive

ability and improves immunotherapy response
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Summary

1. IMOS pipeline is developed and finds LTBR expression relatively specific in TAMs.
2. LTBR+ TAMs correlate with LUAD stages, immunotherapy resistance and prognosis.

3. LTBR maintains TAMs immunosuppressive activity and M2 phenotype by non-canonical

NF-kB signaling and Wnt/B-catenin signaling.
4. Disruption of LTBR in TAMs enhances the therapeutic effect of cancer immunotherapy.
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