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19 SUPPLEMENTARY METHODS
20  Antibodies

21 Neutralizing anti-mouse CD8, anti-mouse CD4, isotype-matched control, and anti-mouse PD-1
22 antibodies were purchased from BioXcell. The following anti-mouse antibodies were obtained
23 from BioLegend: PE CD40 (124610), CD80 (104707), CD44 (103008), FOXP3 (320008), IFN-2
24 (505808), CD86 (105008), CD69 (104507), and H-2Kb bound to SIINFEKL (141603); APC
25 CD1lc (117310), CD3 (100236), CD1070 (121614), CD11b (101212), and PD-L1 (124312);
26 PerCP/Cyanine5.5 CD45.2 (109828); and FITC CD3 (100204), CD8U (100706), Gr-1 (108406),
27 H-2KY(116605), and CD4 (100406). Purified rat anti-mouse CD8a (550281), rat 1gG2a s Isotype
28 Ctrl (559073), and rat anti-mouse CD16/CD32 antibody (553141) were from BD Pharmingen. The
29 ERK1/2 (M7927), p-ERK1/2 (9106), elf20 (9722S), p-elf2U (9721S), ATF4 (SC-390063), CHOP
30 (SC-7351), HMGB-1 (ab18256), HSP70 (ab181606), CRT (ab2907), ERP57 (ab10287), GAPDH

31  (MAB5718), and b-actin antibody (47778) were used.
32

33  Active Ras Pull-Down assay

34  To evaluate the RAS activity, an Active Ras Pull-Down and Detection Kit (Thermo Fisher
35  Scientific) was used in accordance with the manufactureris protocol. Cell pellets were lysed using
36  vortex with a 1X Lysis/Binding/Wash buffer. After centrifugation at 16,000 G at 4 °C for 15 min,
37  the supernatant (total lysates) was used for BCA protein assay (Thermo Scientific) and then
38 transferred to several tubes for conducting affinity precipitation of activated Ras. The eluted
39  proteins (containing at least 500 €g) were electrophoresed using SDSAPAGE and transfer to

40  nitrocellulose membranes. The tris-buffered saline (TBS) containing 3 % BSA (Affymetrix) was
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41  used to block the membrane for 1 h at 20 °C, rinsed with TBST (TBS + Tween 20) for 5 min, and
42 incubated overnight at 4 °C with 3% BSA (Affymetrix) and 0.1% NaNzin TBST containing the
43 anti-RAS antibodies (1:200). After washing, the membranes were incubated at room temperature
44 with 5% nonfat dry milk in TBST containing anti-mouse secondary antibody (1:3,000) for 1 h and
45  washed again. The blot was incubated with ECL reagents and visualized using ChemiDoc Imaging

46  Systems.

47
48  Cell viability and apoptosis analysis

49  For evaluation of tumor cell viability, CCK-8 (Dojindo Laboratory) or PreMix WST-1 cell
50 proliferation assay (TaKaRa) was performed. To evaluate the degree of apoptosis, we stained the
51  treated tumor cells with APC-Annexin V (AG-40B-0005TS-T100, Adipogen Life Sciences)
52 according to the manufactureris protocol, followed by flow cytometry. To assess PDC viability,
53  the PDCs were embedded in Matrigel (BD Bioscience) on ice and seeded into 96-well plates (1.5
54 x 10*cells with 5 pl of Matrigel per well). After solidification, the organoid medium supplemented
55  with growth factors (detailed above) was added, which was replaced the next day with advance

56 DMEM/F12 media (Gibco), cultured for 6 h, and treated with simvastatin for 48 h.
57
58  Analysis of calreticulin (CRT) expression on tumor cell surface

59  The treated cells were fixed with 0.25% paraformaldehyde for 3 min, pre-blocked with 3% BSA
60  (Affymetrix) buffer, incubated with CRT (ab2907) or ERP57 antibodies (ab10287) for 1 h at 4 °C,

61  and then incubated with Alexa 647 conjugated secondary antibodies (711-605-152). Finally, the
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62  cells were stained using propidium iodide (Sigma) for gating live cells. Each sample was evaluated
63  using flow cytometry (Accuri C6). For confocal microscopy-based evaluation, tumor cells were
64  seeded in 4-well chamber (Nunc), treated with the indicated drugs for 4 h, fixed with 0.25%
65 paraformaldehyde (Biosesang) for 3 min, pre-blocked with 3% BSA buffer, incubated with CRT
66  antibodies (ab2907) and then incubated with Alexa Fluor 488 conjugated secondary antibodies
67  (Jackson). The plasma membranes were labeled using Alexa Fluor® 633 Conjugated Wheat Germ
68  Agglutinin (5.0 eg/mL, W21404). The nuclei of the cells were stained with Hoechst 33342

69  (Thermo Fisher Scientific), and images were visualized using a confocal microscope (Leica).
70
71 Bone marrow-derived macrophages or dendritic cells (BMDMs or BMDCs) differentiation

72 For the in vitro phagocytosis assay, the bone marrow cells were isolated from the hind legs of
73 BALB/c mice, further differentiated into BMDMs or BMDCs by incubating with media
74 supplemented with growth factors, 20 ng/ml of mouse M-CSF (PeproTech) for 7 days or 200 ng/ml
75  of Flt-3 ligand (PeproTech) and 0.1% b-mercaptoethanol (Gibco) for 10 days, respectively. For the
76 invitro DC maturation, cross-presentation assay, and in vivo prophylactic vaccination studies, bone
77 marrow cells were differentiated into BMDCs by incubating with 20 ng/ml of mouse GM-CSF

78  (PeproTech), IL-4 (PeproTech), and 0.1% b-mercaptoethanol (Gibco) for 7 days.
79
80  Invivo tumor models and treatments

81  Syngeneic tumor models were generated through the subcutaneous implantation of CT26 or MC38

82 cells (1 x 10%) on the right flank of BALB/C or C57BL/6 mice, respectively. Briefly, when the
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83  tumor volume reached 50 mm?3, intra-peritoneal injection of simvastatin was conducted as
84 indicated in fig. S5, A and D. For the in vivo prophylactic vaccination studies, BMDCs (1 x 10°)
85  were incubated for 24 h with simvastatin treated- (10 €M) or frozen and thawed CT26 cells (1 x
86 10°) for 24 h. After isolation of the challenged BMDCs using CD11c microbeads, the BMDCs (5
87  x 10°) were injected into the left flank of immunocompetent BALB/C mice. After 7 days, the
88 immunized and non-immunized mice were challenged with live CT26 cells (1 x 10°) in the right
89  flank (Fig. 3E). The growths of the challenged tumor cells were monitored every three days to
90 calculate the tumor-free mice (%) based on the number of mice exhibiting palpable tumor
91  formation in total number of mice. To determine the depletion of T cells, neutralizing CD8
92  (BEOQ061, clone: 2.43, 200 gg) or CD4 (BE0003-1, clone GK1.5, 200 £g) antibodies were
93 intraperitoneally injected 5 days after tumor inoculation and every 3 days thereafter. Rat 1gG2b
94  antibodies (BE0090, clone: LTF-2, 200 £g) were utilized as the control. For the combination
95  treatment, CT26 syngeneic tumor models were generated through the subcutaneous implantation
96  of CT26 cells (1 x 10°) on the right flank of BALB/C mice. As the tumor volume reached 50 mm?,
97  the tumor-bearing mice were intraperitoneally injected with simvastatin or oxaliplatin as indicated
98 in fig. S6A. For evaluation of the anti-tumor immune responses, the mice were sacrificed, and the
99  tumor tissues were isolated 1 day after the treatment. For the transgenic tumor models, such as
100  B6.129-Kras™®%/] and KIC mice, simvastatin or oxaliplatin was intraperitoneally administered
101 as indicated in fig. S81. The number of tumor nodules and tumor fraction (tumor area/lung area)
102 in B6.129-Kras™®/J mice were analyzed one day after the end of treatment. To assess the effect
103  of combined therapy on the survival rate, the KIC model was monitored until the deaths of all
104  control mice. To assess the CD8" T cell infiltration, tumor tissues were isolated from transgenic

105  tumor models one day after the end of treatment. For the ternary combination therapy, CT26
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106  syngeneic tumor models were generated through the subcutaneous implantation of CT26 cells (1
107 x 10%) on the right flank of BALB/C mice. As the tumor volume reached 50 mm?, the mice were
108 intraperitoneally injected with simvastatin, oxaliplatin, or PD-1 antibodies as indicated in Fig. 6E.
109  To appraise the effect of the ternary combined therapy on cancer survival rate, the CT26 tumor
110  model was monitored until the deaths of all control mice. According to the guidelines of NIH and
111 KIST, we did not allow the tumor to exceed 20 mm in length or width, 3,000 mm?in volume, and
112 10% of the total body weight. The size of tumor was measured every 3 days using calipers, and
113 the volume was evaluated as (width?x length)/2. Tumor-bearing mice were randomized before
114  treatment, but the investigators were not blinded to the estimate outcome and data analysis. No

115 animals were excluded during the analysis.

116
117 Flow cytometry analysis

118  Tumor tissues and TDLNSs were excised from the tumor-bearing mice. The TDLNs were manually
119 ground on culture dish through a 40-um strainer. The tumor tissues were digested using
120  gentleMACSTM Octo Dissociator (Miltenyl Biotec) and the tumor dissociation kit (130-096-730)
121 along with the manufactureris protocol. The digested tumors and TDLNSs were lysed via red blood
122 cell lysis buffer 10x (Biolegend). The removal of the dead cells in tumors was performed using a
123 dead cell removal kit (130-090-101). The single-cell suspension of the TDLNs and the tumor
124 tissues was blocked using purified rat anti-mouse CD16/CD32 (BD Pharmingen) for 5 min at 4 °C
125  and then stained with indicated fluorescently-conjugated antibodies. For IFN-9, the sorted CD8" T
126 cells were stained with anti-CD8 antibody, and BD Perm/WashTM Buffer was further used for

127 washing twice. Then, the cells were fixed and permeabilized with a Fixation/Permeabilization
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128  solution kit (BD Bioscience) according to the manufactureris protocol. After washing with
129  Perm/WashTM Buffer, the cells were incubated with the intracellular staining antibody for 30 min

130  at4 °C, washed with Perm/WashTM Buffer twice, and analyzed using flow cytometry (Accuri C6).

131

132 TUNEL assay

133 Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) detects the DNA
134  fragmentation occurred in the late phase of apoptosis. For the evaluation of the degree of tumor
135  cell death, we stained treated CT26 tumor tissues with TUNEL according to the manufacturer's

136 instructions.

137
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Supplementary Figure 1
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Figure. S1 Statins induce immunogenic cell death of KRAS™" cancer cells. (A-D) Tumor cells
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150  were treated with simvastatin as indicated conditions. (A) Levels of p-ERK1/2 and t-ERK1/2 on
151  HCT116 cells were assessed using flow cytometry (n = 4). (B) Western blotting of phospho-
152 ERK1/2 (p-ERK1/2) and total-ERK1/2 (t-ERK1/2) on KRAS™! (HCT116 and SW480) or KRAS™
153 (HT29 and Colo205) cancer cells. (C) Western blotting of p-elF2U, t-elF2U, and b-actin on KRAS™
154  (HCT116 and SW480) and KRAS" (HT29 and Colo205) cancer cells. (D) Expression of CRT on
155  HCT116 cells was assessed using flow cytometry (n = 4). (E) CT26 cancer cells were treated with
156  con-siRNA (100 nM) and KRAS-siRNA (100 nM) for 24 h or 48 h. Annexin-V assay results
157 indicated the conditions of CT26 cancer cells (n = 3fi4). The data are shown as mean + S.E.M.
158  One-way ANOVA with Tukeyis post-hoc test (A, D, E) determined statistical significance. The

159  experiment was conducted at least three times with similar results.
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Supplementary Figure 2
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Figure. S2 Statin enhances the functions of DCs against cancer. CT26 and MC38 tumor-bearing
syngeneic mice were injected with simvastatin (20 mg/kg) for 7 times daily. After 24 h, DCs
(CD11c" cells) were sorted from extracted tumor tissues. Volcano plot indicating the mRNA
expression of DC genes associated with the antigen presentation in CT26 and MC38 tumors as
determined using NanoString technology. The experiment was conducted at least three times with

similar results.
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180  Figure. S3 Statin enhances the functions of DCs against cancer. CT26 and MC38 tumor-bearing
181  syngeneic mice were injected with simvastatin (20 mg/kg) for 7 times daily. After 24 h, DCs
182 (CD11c* cells) were sorted from extracted tumor tissues. KEGG analysis indicates the cross-
183  presentation pathway of DCs in CT26 tumors as determined using NanoString technology. The

184  experiment was conducted at least three times with similar results.
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190  Figure. S4 Statin enhances the functions of DCs against cancer. (A) BMDCs were treated with
191  simvastatin (10 uM) for 24 h. DC maturation markers assessed by flow cytometry (CD40, CD80,
192 and CD86: n=3) (B) BMDCs were treated with simvastatin (10 uM) and/or GGPP (5 uM) in the
193  presence of Ova peptides (10 pg/ml) for 24 h. The percentage of H2kb-Ova* in BMDCs assessed
194 by flow cytometry (CD11c" cells: n=2). The data are shown as mean + S.E.M. Studentis t-test (A)
195  or one-way ANOVA with Tukeyis post-hoc test (B) determined statistical significance. The

196  experiment was conducted at least three times with similar results.
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