[bookmark: _Hlk74558099]Supplementary Information
Supplementary method
Preparation of human DCs
All experiments were performed after obtaining informed consent from the subjects, according to a protocol approved by the Chonnam National University Hwasun Hospotal Institutional Review Board. Monocytes were isolated from peripheral blood mononuclear cells (PBMCs) obtained from healthy donors using a CD14+ magnetic activating cell sorting (MACs) system (Miltenyi Biotec Inc., Auburn, CA, USA). Monocytes were then cultured at 5 × 105 cells/well in six-well plates (BD Falcon, San Jose, CA, USA) in RPMI-1640 (Gibco-BRL; Grand Island, NY, USA) supplemented with 10% heat-inactivated fetal bovine serum (FBS, Hyclone; Logan, UT, USA) and 1% penicillin-streptomycin in the presence of 50 ng/mL of recombinant human granulocyte macrophage-colony stimulating factor (rhGM-CSF, LG Biochemical; Daejon, Republic of Korea) and 20 ng/mL of recombinant human IL-4 (rhIL-4, R&D Systems; Minneapolis, MN, USA). On days 2 and 4, the medium and cytokines were replaced with fresh complete medium-containing cytokines. On day 6, immature DCs (imDCs) were harvested. 

Supplementary Figure 1. Peptide sequences obtained after first and second round of biopanning in mice.

Supplementary Figure 2. Uptake of biotinylated synthetic peptides by CD11c+ cells. BMDCs were treated with 1 μg/ml or 5 μg/ml of DCpep1, DCpep2, DCpep3, DCpep4, DCpep5, or DCpep6 for 2 hours. And then cellular uptake of peptides in CD11c+ cells was determined by FACS analysis using fluorescence-conjugated streptavidin gating upon CD11c+ cell population.

Supplementary Figure 3. Development of recombinant E7ΔNLS (E), 4xE7ΔNLS-FlaB (EF), and DCpep6-4xE7ΔNLS-FlaB (DEF). Recombinant plasmids were constructed as described in Materials and Methods. The amino acid sequences of recombinant proteins are shown.

Supplementary Figure 4. Flow cytometry of CD11c expression. Raw264.7 cells were stained with anti-CD11c antibody then analyzed by flow cytometry. 

Supplementary Figure 5. Uptake of EF or DEF by human immature DCs. (A) Determination of cellular uptake of EF or DEF by human immature DC (imDC) using FACS analysis. Human imDCs were incubated with 5 μg/ml or 10 μg/ml of EF or DEF for 2 hours, and then intracellular localization of the recombinant proteins was determined by FACS analysis using anti-FlaB serum. (F) Determination of cellular uptake of EF or DEF in human imDCs by confocal microscopy. Human imDCs were incubated with 10 g/ml of EF or DEF for 2 hours, and intracellular localization of the recombinant proteins was determined by confocal microscopical observation.

Supplementary Figure 6. Immune responses induced by DEF immunization in tumor non-bearing mice. (A) Experimental schedule for the analysis of tumor-specific immune responses in tumor non-bearing mice. (B) Determination of HPV16 H-2Db-RAHYNIVTF CTL epitope-specific tetramer-positive cells in the peripheral blood CD8+ cells.  (C) ELISPOT analysis of HPV16 H-2Db-RAHYNIVTF CTL epitope-specific IFN-γ spot forming cells in 1.5x106 spleen cells or 5x105 TDLN cells. 

Supplementary Figure 7. Survival curves for TC-1 tumor–bearing mice in WT, TLR5-/- and NLRC4-/- mice. Groups of WT, TLR5-/- and NLRC4-/- mice were implanted with TC-1 cells in the right midflank. When the tumor size reached approximately 3-5 mm in diameter, the tumor-bearing mice were subcutaneously vaccinated with 200 μl of PBS only (P; n=5), 20 μg of 4xE7ΔNLS-FlaB (EF; n=5), 20 μg of DCpep6-4xE7ΔNLS-FlaB (DEF; n=5) in the peritumoral region three times at five-day intervals, and the tumor volume and survival of the tumor-bearing mice was measured. Statistical significance of survival was determined by Log-rank (Mantel-Cox) test. *, P < 0.05; **, P < 0.01; and ns, non-significant.


Supplementary Table 1. Primers used for the construction of recombinant proteins
	Purpose and primer
	Nucleotide sequence (5 to 3)

	E7 full length 
E7-F (NdeI)
E7-R (XhoI)
E7ΔNLS
E7ΔNLS-F (NdeI)
E7ΔNLS-R (XhoI)
	
GG GAA TTC CAT ATG CAT GGT GAC ACG CCC AC
CCG CTC GAG TGG TTT CTG GGA GCA TAT

GG GAA TTC CAT ATG ATC GAT GGG CCG GCC GGT 
CCG CTC GAG TGG TTT CTG GGA GCA TAT

	4xE7ΔNLS::FlaB (EF)
E7ΔNLS-F (NdeI)
E7ΔNLS-F (EcoRI)
E7ΔNLS-R (HindIII)
FlaB-F (HindIII)
FlaB-R (XhoI)
	
GG GAA TTC CAT ATG ATC GAT GGG CCG GCC GGT 
CCG GAA TTC AAT TGG ATC GAT GTA CGC TA
CCC AAG CTT TGG TTT CTG GGA GCA TAT
CCC AAG CTT ATG GCA GTG AAT GTA AAT AC
CCG CTC GAG GCC TAG TAG ACT TAG CGC TG

	DCpep6::4xE7ΔNLS::FlaB (DEF)
DCpep6-F (NdeI)
E7ΔNLS-F (EcoRI)
E7ΔNLS-R (HindIII)
FlaB-F (HindIII)
FlaB-R (XhoI)
	
GG GAA TTC CAT ATG CGC TTC TTC TGT TTG GGT CCA
CCG GAA TTC AAT TGG ATC GAT GTA CGC TA
CCC AAG CTT TGG TTT CTG GGA GCA TAT
CCC AAG CTT ATG GCA GTG AAT GTA AAT AC
CCG CTC GAG GCC TAG TAG ACT TAG CGC TG
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