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Editorial on the Research Topic

Dendritic cell-primed T cells in anti-tumor immune responses and
relevant vaccine strategies
Tumor-induced immunosuppression, including T-cell exhaustion, remains one of

major hurdles for cancer immunotherapy. Reviving exhausted T-cells to attack tumor is

one of major goals of many current immunotherapeutic strategies (1). Priming and

sustaining robust T-cell responses require antigen presenting cells (APCs), particularly

dendritic cells (DCs). Thus, APC- or DC-based vaccines and related therapeutic

strategies against cancer have received much attention (2, 3). Better understanding

APC/DC-mediated regulation of tumor immunity would help improve the therapeutic

efficacy of the current and future strategies. Our Research Topic has attracted 61 authors

who have collectively presented research findings to facilitate our understanding of APC/

DC biology, and have provided perspectives on how to exploit these knowledge to

develop better APC/DC-based cancer therapies.

DCs are actually heterogenous comprising different subsets with distinct capacity to

present or cross-present antigens to T-cells and to regulate immune responses (4, 5). For
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example, CD8a+ DCs (also termed as cDC1) expressing the

transcription factor Batf3 are essential for anti-tumor immunity

by cross-presenting antigens to cytotoxic CD8+ T-cells and also

priming CD4+ T-cells (2, 6, 7). Liu et al. have developed a fast

DNA intramuscular vaccination strategy that shortens the

vaccination time to 5 days, but is able to elicit a stronger anti-

tumor response independent of antigen doses in a murine lung

cancer model compared to the traditional 2-week-interval

immunization approach. Mechanistically, this new method–

vaccination three times in a week, induces the accumulation of

CD8+CD11c+ APCs, including both DCs and macrophages, in

the vaccination site due to the local increased chemokines,

thereby promoting antigen presentation and activation of

CD8+ T-cells.

The utility of DCs for cancer therapy has been exemplified

by the case report presented by Huang et al. A triple-regimen

therapy entailing the intratumoral injection of low-dose

autologous DCs and anti-PD-L1 antibody plus radiotherapy is

given to a psoriatic patient with cutaneous squamous cell

carcinoma (cSCC). A majority of these DCs are CD16+

myeloid DCs, an inflammatory DC subset, which are enriched

through leukapheresis without in vitro and in vivo modification

or expansion. The outcome with reduced tumor mass is

promising, despite expected mild cutaneous side effects.

Importantly, T-cell-related signatures are enriched in the

biopsies, while activated anti-tumor innate and adaptive

immune responses in the peripheral blood are observed

post-therapy.

In addition to DCs and macrophages, B-cells can also

function as APCs to stimulate T-cell response. However, the

immunosuppressive tumor microenvironment often induces the

differentiation of B-cells into regulatory B-cells (Bregs) that

suppress T-cell activation and promote tumor growth.

Interestingly, Li et al. have reported that triple negative breast

cancer patients have the highest levels of a soluble form of

programmed death ligand-1 (sPD-L1) and IL-10 in the serum

along with the greater proportion of PD-1+ Bregs in the

peripheral blood than patients with the other types of breast

cancer. These results suggest that checkpoint blockade therapies

targeting PD-1 and PD-L1 should take these suppressor B-cells

into account.

Nanoparticles, such as liposomes, are good vaccine vectors,

as they are able to deliver tumor antigens and adjuvant to

activate DCs (8). Earlier results by Nijen Twilhaar et al. have

shown that liposomes containing the ganglioside GM3, an

endogenous ligand for CD169, specifically target CD169+

macrophages, and that co-injection of a soluble adjuvant

induces strong cDC1-dependent CD8+ T-cell responses, largely

via the antigen transfer from macrophages to cDC1 (9).

Instead of supplementing with the soluble adjuvant that

potentially causes adverse effects, the authors incorporated the

toll-like receptor (TLR) ligands, TLR4 or TLR7/8, and/or

inflammasome agonists into the GM3 liposomes by taking
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advantage of their adjuvanticity and potency to induce DC

maturation and activation (10). The newly-developed

liposomes remain to be efficiently taken up by CD169+ APCs,

promote cDC1/cDC2 maturation and strongly activate CD4+

and CD8+ T-cells when used for immunization of mice along

with a synthetic peptide. Interestingly, such effects are only

induced by incorporated TLR ligands, but not inflammasome

agonists, and no substantial additive effects are observed when

both TLR ligands and inflammasome stimuli are incorporated.

These results suggest that liposomal component and adjuvants

need to be carefully selected when developing liposomes for

cancer therapies.

In another study by Zhang et al., a DC/tumor cell fusion cell

membrane (FCM) nano-vaccine (FCM-NP) is developed to treat

ovarian cancer in preclinical murine models. FCM-NPs carry

both the immunogenicity of tumor cells and the antigen-

presenting capacity of DCs that is enhanced by the fusion

process. The potent anti-cancer efficacy of such FCM-NPs has

been proved by the delayed tumor growth and diminished

metastasis associated with an expansion of tumor-specific

cytotoxic CD8+ T-cells and reduced regulatory T-cells.

Moreover, no substantial adverse effects are induced by this

new nano-vaccine.

Lastly, Filin et al. have summarized new approaches and

recent advances of DC-based cancer vaccines in clinical trials

of various types of cancer. This review has also presented the

methods of obtaining and activating DCs in vitro and in vivo

for the generation of DC-based vaccines. A combination of

DC vaccines with other immunotherapeutic approaches

would be effective for cancer treatment, as suggested by

the authors.
Conclusions

This Research Topic “Dendritic Cell-primed T Cells in Anti-

tumor Immune Responses and Relevant Vaccine Strategies” has

stimulated the presentation and discussion of current research

on the APC/DC-mediated regulation of tumor immunity and

new APC/DC-based strategies for cancer treatment. Although

this collection does not represent a complete list of current

studies in this field, we (the editors) believe that each article

published under this Research Topic will facilitate the future

development of new or the improvement of existing APC/DC-

based cancer immunotherapies.
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