
Our collective data indicate that contact with activated CD4+ T-cells programs cDC1 to 
boost all molecular programs that are important for optimal anti-tumor immunity. This 
novel cDC1 help signature can serve as prognostic and predictive biomarker for cancer 
patients. Furthermore, they underline the importance of cDC1 and CD4+ T-cell help for 
effective CTL-based  anti-tumor immunity. This knowledge is important for the design of 
DC vaccination strategies that should center on cDC1 and ensure that these cells have the 
functional properties endowed by CD4+  T-cell help. The lack of success of MoDC trials may 
well be attributed to the lack of responsiveness of MoDC to help signals as we demonstrate 
in the current study. This technology and associated data show that helped cDC1 have a 
plethora of optimized functions that explain their potency.

• Novel cDC1 “help” signature composed of 66 genes can serve as prognostic and 
predictive biomarker for cancer patients 

• CD4+ T-cell help explains clinical benefit of specific intra-tumoral dendritic cell states 
in human cancer

• The “helped” cDC1 state is transcriptionally related to the clinically favorable cellular 
ecosystems at Luca et al. but performs better in predictions
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Classical type 1 dendritic cells (cDC1) have a low abundance in the tumor microenvironment  
(TME), but positively correlate with patient survival. We hypothesized that the ability of 
cDC1 to relay CD4+  T-cell help for the cytotoxic T lymphocyte (CTL) response explains 
their clinical benefit. In vitro, contact with activated CD4+  T-cells enabled human cDC1, but 
no other DC  types, to induce a CTL response to cell-associated tumor antigens. Single cell 
transcriptomics revealed that CD4+ T-cell help uniquely optimized cDC1 and no other DC 
types in many functions that support antigen cross-presentation and T-cell priming. 

We robustly identified “helped” cDC1 in a multitude of human cancer types by the overlap 
in their transcriptomic signature with that of recently defined, positively prognostic 
intratumoral DC states. As predicted from the functional effects of CD4+ T-cell help, the 
transcriptomic  signature of “helped” cDC1 correlated with tumor infiltration by CTL and 
Thelper(h)-1 cells,overall survival and response to PD-1-targeting immunotherapy. These 
findings reveal a critical role of CD4+ T-cell help delivery via cDC1 to CTL in the TME.
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Image 1: Single cell mRNA sequencing (scRNA-seq) reveals unique ability of cDC1 to respond 
to CD4+ T-cell help
Image 2: CD4+ T-cell help explains the “helped” DC state associated with
positive clinical outcome in cancer patients

A novel cDC1 helped gene signature to predict clinical 
outcome in cancer patients

Data

Image 1

Image 2

http://yuva.oz@oncode.nl 

