CCL5+ Th1 cells license cDC2 cross-priming to drive anti-tumor CD8+ T cells
Yuanyuan Zhu1,2, Mei Feng2, Yingcheng Wu3, Anqi Li1, Fan Yang1, Enming Tian1, Yuxuan Dong2, Ye Li4, Yan-Fang Xian5, Qiang Gao3, Andrew X. Zhu3*, Di Zhu2,6*. 1Department of Pharmacology, School of Pharmacy, Fudan University, Shanghai, China; 2Department of Pharmacology, School of Basic Medical Science, Fudan University, Shanghai, China; 3Zhongshan Hospital, Fudan University, Shanghai, China; 4School of Pharmacy, Macau University of Science and Technology, Macau SAR, China; 5School of Chinese Medicine, Faculty of Medicine, The Chinese University of Hong Kong, Shatin, N.T., Hong Kong SAR, China; 6Department of Oncology, Second Affiliated Hospital of Guilin Medical University, Guilin, Guangxi, China.
Introduction. Enhanced antigen cross-presentation is an important driver of patient response to immune checkpoint blockade (ICB) therapy. While cDC1s are typically associated with this function, cDC2 represents an abundant yet often overlooked DC subset in the tumor microenvironment (TME).
Aims. This study aimed to investigate the specific role of cDC2s in ICB responders and to elucidate the cellular and molecular mechanisms—specifically involving Th1 interactions and signaling pathways—that drive their enhanced antigen cross-presentation capabilities.
Methods. We analyzed DC and T cell subsets in the TME from ICB responders. Mechanistically, we targeted Wnt/β-catenin signaling via BCL9/BCL9L inhibition to assess its impact on T cell differentiation and DC function. Furthermore, we evaluated the ability of circRNA-encoded cryptic antigens to activate cDC2s and elicit T cell responses.
Results. We observe enhanced cross-presentation in cDC2 from ICB responders. Specifically, we identify a terminally differentiated CCL5+ Th1 subset in the TME with high IFNγ production, which interacts with cDC2, leading to increased antigen uptake and presentation. Targeting Wnt/β-catenin signaling via BCL9/BCL9L inhibition enhances the generation of these CCL5+ Th1 cells, promoting cDC2 function through the IFNγ/TIM4 axis. Moreover, we demonstrate that circRNA-encoded cryptic antigens can activate cDC2s, which then cross-present these antigens to CD8+ T cells, eliciting robust anti-tumor responses.
Discussion. Our findings suggest that enhancing cDC2 function offers a promising strategy to improve ICB outcomes, especially in cDC1-scarce tumors. This study highlights the therapeutic potential of the Th1-cDC2 axis, establishing an alternative pathway for effective antigen presentation in the TME.
