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Fig 1. Dendri�c Cell Reprogramming Induces Tumor-APC Phenotype in Mouse Cancer Cells. Syngeneic mouse cancer cell lines were transduced with PIB-eGFP (+) or eGFP
control len�virus (-) and analysed by flow cytometry a�er 9 days. A) Reprogramming efficiency was quan�fied by expression of CD45 and MHC-II (n=2-7). B) Representa�ve
flow cytometry plot for melanoma cell line B2905 CD45 and MHC-II expression a�er 9 days of transduc�on with PIB-eGFP (lower) or eGFP control (upper).
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The presence of conven�onal dendri�c cells type 1 (cDC1) in the tumor correlates with posi�ve treatment outcome. The ability to cross-present
neoan�gens and prime protec�ve CD8+ T-cell responses, makes cDC1s central for tumor immunity. However, in tumors cDC1 are rare and o�en func�onally
impaired [1]. Our group reported that overexpression of the transcrip�on factors PU.1, IRF8 and BATF3 (PIB) converts mouse and human fibroblasts into
cross-presen�ng cDC1-like cells [2, 3]. We employed the minimal gene regulatory network of highly immunogenic cDC1 and restored the immunogenicity of
low immunogenic lung cancer and melanoma cell lines by reprogramming into professional tumor an�gen presen�ng cells (tumor-APCs) [4].

Here, we report that upon transduction with PIB, 23 solid syngeneic cancer lines initiate reprogramming into cDC1-like cells expressing CD45 and MHC-II
at efficiencies ranging from 0.5-57.7%. Func�onally, PIB overexpression endows tumor cells with the capacity to cross-present exogenous an�gen and prime
naïve CD8+ T-cells. Adop�ve transfer of ovalbumin cross-presen�ng B16 tumor-APCs into established ovalbumin expressing B16 tumors (B16-OVA) elicits
tumor growth control and extends animal survival. Treated animals show a systemic an�gen-specific T cell response against ovalbumin and endogenous
tumor-associated an�gen MuLV p15E. Intratumoral injec�on of reprogrammed B2905 and LLC into tumors shows differen�al response, correla�ng with their
cross-presenta�on capacity.

This approach combines cDC1 antigen cross-presentation abilities with the generation of tumor antigens. The induction of a cDC1 identity in tumor cells
sets in motion T cell responses in vitro and in vivo. In the future of this project, dendritic cell reprogramming will be object in a 2-cell CRISPR/Cas9 screen
using induced cDC1-like tumor cells and reporter T-cells to explore mechanis�cally cross-presenta�on regulators. The genera�on of cross-presen�ng
tumor-APCs will be also used to map and characterize presented and cross-presented neoan�gens. Finally, dendri�c cell reprogramming of tumor cells will
be explored in vivo by replenishing cDC1 within the tumor microenvironment through in vivo reprogramming. Ul�mately, this project will provide insight
into mechanisms of cross-presenta�on and pave the way for the development of novel cDC1-centric therapies.

Fig 2. PU.1, IRF8 and BATF3 EndowMouse Cancer Cells with cDC1 Func�on Cross-Presenta�on.
Tumour-APCs at reprogramming day 8 were pulsed with ovalbumin an�gen and polyIC before co-
culture with ovalbumin-specific naive CD8+ T cells (OT-I) for 3 days. OT-I cells were membrane-
labelled with CellTrace violet (CTV) to measure prolifera�on and stained for ac�va�on marker
CD44. A) Quan�fica�on of CD44+ prolifera�ve OT-I CD8+ T cells a�er co-coculture. (n=4) B)
Representa�ve flow cytometry plot of CD8+ T cell prolifera�on (CTV) and ac�va�on (CD44) a�er
co-culture with PIB-eGFP transduced (lower) and control eGFP transduced (upper) B2905 cells.
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Fig 3. Adop�ve Transfer of Cross-Presen�ng Tumor-APC Elicits An�-Tumor Immune Response. A) PIB and empty vector (MCS) control transduced B16 cells were pulsed with
ovalbumin an�gen and polyIC and injected into established B16-OVA tumors at day 7, 10 and 13. B, C) Tumor growth (B, n=6) and survival (C, n=16) of B16-OVA tumor bearing
mice injected with B16 cells transduced with PIB or MCS and pulsed with ovalbumin and polyIC or injected with PBS. ****p<0.0001

Fig 5. An�-Tumor Immune Response Elicited by
Tumor-APCs Correlates with Cross-Presenta�on
Capacity.WT tumors were established and
injected with polyIC s�mulated tumor cells
transduced with PIB or MCS or injected with PBS
at day 10 post-tumor establishment. A) Tumor
growth in mice injected with B2905 tumor cells
and tumor-APCs or empty vector (MCS) control
transduced cells or PBS (n=3-4). B) Tumor growth
in mice injected with LLC tumor cells and tumor-
APCs or empty vector (MCS) control transduced
cells or PBS (n=10).

Fig 4. Tumor APC elicit systemic tumor an�gen-specific T cell response. Blood of B16-OVA tumor
bearing mice was collected a�er 3 intratumoral injec�ons with B16 cells transduced with PIB or
MCS pulsed with ovalbumin and polyIC. A) Representa�ve flow cytometry plot of blood T cells
stained with OVA pep�de SIINFEKL (256-264) tetramer. B) Quan�fica�on of OVA-specific T cells
from blood of treated mice (n=10). C) Representa�ve flow cytometry plot of blood T cells stained
with murine leukemia virus pep�de p15E tetramer. D) Quan�fica�on of p15E-specific T cells from
blood of treated mice (n=10).
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PU.1, IRF8 and BATF3 induce a tumor-APC phenotype in all 23 tested syngeneic
solid cancer models

Dendri�c cell reprogramming endows murine cancer cells with cDC1 hallmark
func�on cross-presenta�on

Cross-presen�ng B16 melanoma tumor-APCs elicit tumor growth control,
extend animal survival and s�mulate systemic an�gen-specific T cell responses

Adop�ve transfer of B2905 and LLC tumor APC into tumors indicate
correla�on of treatment response with cross-presenta�on capacity

Systemic Immunity by
Contralateral Tumor Challenge

Next Steps

Combinatorial Treatment with
Checkpoint Inhibitors

Iden�fy func�onal cross-presenta�on regulators using
cDC1 reprogramming

Iden�fy and characterize neoan�gen
immunogenicity using tumor APC reprogramming

Elicit tumor immunity by in vivo reprogramming of
tumor cells into cDC1


