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Supplementary Materials and Methods  

Reagents 

Cytarabine (Selleck Chemicals; S1648). Doxorubicin (Selleck Chemicals; S1208). Nor-NOHA 

(ApexBio Technology; C5407). SC75741 (MedChem Express; HY-10496). U0126 (MedChem 

Express; HY-12031A). Stattic (MedChem Express; HY-13818). L-NMMA (MedChem Express; 

HY-18732A). Trabectedin (MedChem Express; HY-50936). VX-765 (MedChem Express; HY-

13205). Clodronate liposomes and Control liposomes (LIPOSOMA; CP-005-005). Recombinant 

human IL-36γ (R&D Systems; 6835-IL-010). Recombinant mouse IL-36γ (R&D Systems; 6996-

IL-010). Recombinant human IL-36Ra (R&D Systems; 1275-IL-025). Recombinant mouse IL-

36Ra (R&D Systems; 2714-ML-025). Recombinant human IL-36α (R&D Systems; 6995-IL-

010). Doxycycline (Clontech; 631311). Anti-mouse IL-1β antibody (R&D Systems; AF-401-

NA). Anti-mouse NK1.1 antibody (Bio X cell; BE0036). Anti-mouse CD8β antibody (Bio X cell; 

BE0223). Anti-mouse PD-1 antibody (Bio X cell; BP0146). Isotype control antibody (Bio X cell; 

BE0085, BE0088, BE0075, BP0089).   

Conditional medium 

To make conditional medium (CM), mouse leukemia cells (5  106 cells/ml) cultured with 

IMDM containing 10% FBS, 50 ng/ml mSCF, 10 ng/ml mIL-6, 6 ng/ml mIL-3 for 30 hours. 

Then, the supernatant was collected as CM. Human leukemia cells (5  106 cells/ml) were 

cultured with IMDM supplemented with 20% BIT for 30 hours. Then, the supernatant was 

collected as CM. In some experiments, Ara-C (80 nM) and VX-765 (100 µM) were added. 

Cytokines array 

The Bio-Plex Magpix System (BIO-RAD) was used to measure the levels of relevant cytokines 

in mouse bone marrow supernatant. Bio-Plex Pro Mouse Cytokine 23-Plex Panel (BIO-RAD; 



 

 

 

M60009RDPD), Bio-Plex Pro Mouse Cytokine 9-Plex Panel (BIO-RAD; MD000000EL) and 

Bio-Plex Pro Mouse Cytokine Th17 Panel A 6-Plex Panel (BIO-RAD; M6000007NY) were used.   

Il-36R knockdown hematopoietic chimeric mice 

Il-36R shRNAs were cloned into lentiviral plasmid that express mCherry to produce lentivirus. 

Lineage- bone marrow cells derived from FVB/NJ mice were infected with this lentivirus. The 

transduced mCherry+ cells were sorted out and transplanted into lethally irradiated (9 Gy) 

FVB/NJ mice to make chimeric mice. The shRNA target sequences are as follow: 5′-

CCAGATGTGTACCAGCAAATA-3′. 

Quantification of cytokines  

Cytokine concentrations were measured using specific ELISA kits, including those for mouse Il-

36γ (Cloud-Clone Corp; SEL621Mu), mouse Il-1β (R&D Systems; MLB00C), human IL-36α 

(R&D Systems; DY1078-05), human IL-1β (R&D Systems; DLB50) according to the 

manufacturers’ instructions. 

Quantitative real-time RT-PCR: 

Total cellular RNA was extracted using the EZ-press RNA purification kit (EZBioscience; 

B0004plus) following the manufacturer’s protocol. The cDNA was synthesized through reverse 

transcription of 1 g of RNA using ReverTra Ace-TM (TOYOBO; FSQ-101). Quantitative 

real-time RT-PCR reactions were performed using TB Green Premix Ex Taq (Takara; RR420A) 

on an ABI 7300 Real-Time PCR system. The primer sequences for the detection of target genes 

are acquired from online resource: https://pga.mgh.harvard.edu/primerbank/. Mouse Il-36γ 

primers: forward-5′-TCCTGACTTTGGGGAGGTTTT-3′; reverse-5′-

TCACGCTGACTGGGGTTACT-3′. Mouse Cxcl10 primers: forward-5′-

https://pga.mgh.harvard.edu/primerbank/


 

 

 

CCAAGTGCTGCCGTCATTTTC-3′; reverse-5′-GGCTCGCAGGGATGATTTCAA-3′. Mouse 

Mst1 primers: forward-5′-CTCACCACTGAATGACTTCCAG-3′; 

reverse-5′-AAGGCCCGACAGTCCAGAA-3′. Mouse Nos2 primers: forward-5′-

GTTCTCAGCCCAACAATACAAGA-3′; reverse-5′-GTGGACGGGTCGATGTCAC-3′. Mouse 

Arg1 primers: forward-5′-CTCCAAGCCAAAGTCCTTAGAG-3′; reverse-5′-

AGGAGCTGTCATTAGGGACATC-3′. Mouse Il-36R primers: forward-5′-

GCAGCAGATACGTGTGAGGAC-3′; reverse-5′-GTACCATGTCAGATTTACTGCCC-3′. 

Mouse Caspase-1 primers: forward-5′-ACAAGGCACGGGACCTATG-3′; reverse-5′-

TCCCAGTCAGTCCTGGAAATG-3′. Mouse Gapdh primers: forward-5′-

AGGTCGGTGTGAACGGATTTG-3′; reverse-5′-TGTAGACCATGTAGTTGAGGTCA-3′. 

Human IL-36α primers: forward-5′-CCAGACGCTCATAGCAGTCC-3′; reverse-5′-

AGATGGGGTTCCCTCTGTCTT-3′. Human GAPDH primers: forward-5′-

GGAGCGAGATCCCTCCAAAAT-3′; reverse-5′-GGCTGTTGTCATACTTCTCATGG-3′. 

Western blotting 

Total cell lysates were equally loaded on 8-12% SDS-polyacrylamide gel for running and then 

transferred to PVDF membranes (GE Healthcare Life Science; 10600023). After blocking with 5% 

nonfat milk in TBST, the membranes were incubated for 2 hours or overnight with the primary 

antibodies. After staining with horseradish perioxidase (HRP)-linked secondary antibodies, 

signal detection was performed using a chemiluminescence phototope-HRP Kit (Millipore; 

WBKLS0500). p65 (8242S), p-p65 (3033S), actin (3700S), anti-mouse IgG, HRP-linked 

antibody (7076S) and anti-rabbit IgG, HRP-linked antibody (7074S) were purchased from Cell 

Signaling Technology. Caspase-1 antibody (Santa Cruz Biotechnology; sc-56036). IL-36α 

antibody (R&D Systems; MAB1078). 



 

 

 

Chromatin immunoprecipitation (ChIP) 

ChIP assays were performed essentially as previously described (45). Briefly, cells were 

harvested and crosslinked with 1% formaldehyde for 10 minutes at room temperature. After 

sonication, the soluble chromatins were incubated with the following antibodies separately: anti-

H3K27me3 (Abcam; ab6002); anti-H3K4me3 (Abcam; ab8580), anti-NF-κB p65 (Santa Cruz; 

sc-8008) or anti-control IgG (Abcam; ab172730). Chromatin immunocomplexes were then 

precipitated with Protein A (Millipore; 16-661) or Protein G (Millipore; 16-662). The 

immunoprecipitated complex was washed, and DNA was extracted and purified by QIAquick 

PCR Purification Kit (Qiagen; 28104). ChIP DNA was analyzed by qPCR using specific primers, 

and the data were normalized by input DNA. The primers used for ChIP-qPCR were as follows: 

mouse Il-36γ for H3K27me3 or H3K4me3 binding: forward-5’-

TTAGCCCTGACCCTAATCGC-3’, reverse-5’-GGGAGAGAGCAGGGTAAGTG-3’; mouse 

Il-36γ for p65 binding: forward-5’-CGGAAATTTGGGGGTCTAAC-3’, reverse-5’-

CAGCCCCATAGGTCAGTCAC-3’. Human IL-36α for p65 binding: forward-5’-

TCATTGACCCGGAAGAAGTC -3’, reverse-5’- TGAAACATGAGGGCATGCTA-3’. 

Bioinformatics analyses 

HemaExplorer database was used to retrieve mRNA expression data for the expression patterns 

of IL-36α in in AML patients and normal hematopoietic cells 

(http://servers.binf.ku.dk/hemaexplorer) (46, 47). p65 ChIP-seq data for mouse macrophages 

were obtained from ref. (48) (GEO accession: GSE46494). p65 ChIP-seq data for human aortic 

endothelial cells were obtained from ref. (49) (GEO accession: GSE89970). ChIP-seq data were 

processed by Cistrome analysis pipeline and was loaded to UCSC genome browsers for 

visualization (50). The microarray expression data in the BM mononuclear cells of 494 AML 

http://servers.binf.ku.dk/hemaexplorer


 

 

 

patients were obtained from the GEO GSE131559 dataset (35, 36), the RSEM expression 

estimates normalized to set the upper quartile count at 1,000 for gene level and then with log2 

transformation. The AML samples were clustered using the MDSC genes into MDSC-high, 

MDSC-low, and MDSC-medium (distance between pairs of samples was measured by 

Manhattan distance, and clustering was then performed using complete-linkage hierarchical 

clustering). Wilcoxon test was used to compare the expression of IL-36α in different groups. 

Flow cytometry analysis and sorting  

For assessing cell cycle, Ki-67 staining (BD Biosciences; 561126) were measured. For assessing 

cell survival, Annexin V-APC/BV421 staining (BD Biosciences; 550474/563973) were 

measured. For assessing active caspase-1, FLICA 660 Caspase-1 Assay (ImmunoChemistry 

Technologies; 9122) were conducted according to the manufacturers’ instructions. Anti-mouse 

flow cytometry antibody were purchased from BD Biosciences: CD45.1-BV605/APC 

(747743/561873), CD45.2-APC (558702), CD8α-PE-Cy7/PerCP (552877/553036), IFN-γ-

BV786 (563773), CD3e-PE/biotin/APC-Cy7/BV421 (553063/553060/557596/562600), PD-L1-

BV421 (564716), c-Kit-APC/PE-Cy7 (553356/558163), Gr-1-APC/biotin/PE/BV421/PerCP-

Cy5.5/FITC (553129/51-01212J/553128/562709/552093/553126), CD115-PE/APC 

(565249/567027), B220-biotin (553085), Ter119-biotin/BV421 (553672/563998), CD11b-biotin 

(51-01712J), F4/80-APC/PE (566787/565410), CD4-BV421 (562891), FOXP3-PE (560408), 

NK1.1-PE (553165), CD335-PE (560757). Anti-human flow cytometry antibody were purchased 

from BD Biosciences: CD3-APC (555342), CD8-BV786 (563823), CD34-FITC (555821), 

CD45-FITC (555482), CD24-PE (555428), CD56-PE-Cy7 (557747), CD14-BV421 (563743), 

CD16-APC (561304), CD33-APC (551378). Streptavidin BV421/PCP5.5/FITC 

(563259/551419/554060). APC-conjugated α-OVA257-264 (SIINFEKL) peptide bound to H-2Kb 



 

 

 

(17-5743-80) was purchased from eBioscience. APC-conjugated H-2Kb OVA Tetramer-

SIINFEKL (TS-M008-2) was purchased from MBL. APC-conjugated anti-mouse H-2Kb 

(116518) was purchased from BioLegend. The flow cytometric data were collected with a BD 

Calibur or LSRII (Becton Dickinson) and analyzed using FlowJo software. In the sorting 

experiment, the stained cells were sorted out with a cell sorter (BD FACSAriaTM). 

 

 

  



 

 

 

Fig. S1. 

 

  



 

 

 

Fig. S1. Leukemic Il-36 but not Cxcl10 or Mst1 promotes leukemic progression. 

(A-C) The c-Kit+CD11b- BM cells from hMRP8-PML-RAR transgenic FVB/NJ mice were 

infected with retroviral MigR1 vector expressing GFP and transplanted into sub-lethally 

irradiated (4.5 Gy) FVB/NJ mice. Then, 1 × 104 GFP+ APL cells sorted from these mice were 

transplanted into non-irradiated FVB/NJ mice to establish APL model (A). (B) The numbers of 

APL cells in BM and spleen are shown (n=5 mice per time points). (C) The percentages of LPs 

(c-Kit+) and non-LPs (c-Kit-) in BM APL cells during the E phase are shown (n=5 mice). 

(D-F) Flow chart (D) of the genetic incorporation of Dox-inducible expression system into APL 

cells. Retroviral vector 1 contained the expression cassette of TET3G and YFP. Retroviral vector 

2 contained an expression cassette of the negative control (NC) or knockdown (KD) shRNA 

under the direction of Dox responsive TRE3G, and a separate GFP expression cassette under the 

direction of Pgk promoter. After infection, 1 × 104 YFP+GFP+ NC or KD APL cells were sorted 

and transplanted into non-irradiated FVB/NJ mice to establish the APL mice model. Dox was 

supplied since day 10. (E) qRT-PCR analysis for the mRNA level of knockdown genes in BM 

APL cells treated with Dox for 6 days in vivo (n=3). (F) Survival curve of the APL recipients 

were generated (n=9 mice per group). 

Data are presented as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001. ns: not significant. 

 

  



 

 

 

Fig. S2. 

 

  



 

 

 

Fig. S2. NF-κB pathway activates Il-36γ expression in the AML LPs. 

(A) Retroviral vector contained the expression cassette of MLL-AF9 and GFP infected lineage- 

BM cells from C57BL/6 mice. Then, these cells were transplanted into lethally irradiated (9 Gy) 

C57BL/6 mice. When these recipients were moribund, BM GFP+ MLL-AF9 cells were sorted for 

experiments.   

(B-D) ChIP-qPCR assay for H3K4me3 and H3K27me3 levels at a potential regulatory element 

of Il-36γ locus in HSPCs, LPs and non-LPs (n=3). 

(E-F) ChIP-seq occupancy profiles of p65 at Il-36γ gene locus in KLA-treated mouse 

macrophages, and the underline indicates the location of the p65-binding site used for ChIP-

qPCR analysis (E). (F) ChIP-qPCR assay for p65 or IgG occupancy at the Il-36γ locus in the LPs 

(n=3). 

(G) GSEA analysis of NF-κB, STAT3 and ERK pathways in APL LPs versus HSPCs. 

(H) Western blot analysis of phosphorylated-p65 (p-p65) and p65 levels in HSPCs, LPs and non-

LPs of two AML models. 

Data are presented as mean ± SD. *p < 0.05, **p < 0.01. ns: not significant. nd: not detected. 

  



 

 

 

Fig. S3. 

 



 

 

 

Fig. S3. Il-36γ supports leukemic progression by restraining CD8+ T cell-mediated 

immunorejection. 

(A) 1 × 104 APL LPs were treated with Dox (1 µg/ml) in vitro. The numbers of LPs were 

counted (n=3). 

(B-C) WT FVB/NJ mice and APL mice in the E phase were sacrificed. The representative 

cytometric profile of BM (B), the number of CD8+ T (CD3+CD8+) and NK (CD3-Nk1.1+) (C) in 

BM were measured (n=9 mice per group). 

(D-G) 1 × 104 NC or Il-36γ KD APL cells were inoculated into non-irradiated FVB/NJ and 

treated with IgG, anti-asGM1 or anti-CD8β (i.p. 150 µg) at indicated days. Dox was given 

immediately after transplantation (D). Representative flow plots showed the percentages of CD8+ 

T (E) or NK (F) in the PB of the recipients after having been treated with different antibody as 

indicated. (G) Survival curves of the recipients were generated (n=6 mice per group). 

(H-J) Lentiviral vector 1 containing the expression cassettes of OVA and Puro infected GFP+ 

BM MLL-AF9 cells. After puromycin selection, these cells were transplanted into sub-lethally 

irradiated (4.5 Gy) C57BL/6 mice. Then, GFP+ MLL-AF9-OVA cells were sorted from these 

recipients and infected with NC or Il-36γ KD lentiviral vector 2. After infection, 5 × 105 NC or 

Il-36γ KD MLL-AF9-OVA cells (GFP+mCherry+) were transplanted into non-irradiated 

C57BL/6 mice to establish the leukemic model (H). (I) The presentation of OVA-derived 

SIINFEKL peptide by H-2Kb in MLL-AF9 cells or MLL-AF9-OVA cells was analyzed by flow 

cytometry. (J) Splenocytes from the OT-1 transgenic mice were cultured with SIINFEKL 

peptide (7.5 µg/ml) for 5 days. Then, CD8+ T cells were purified and cultured with MLL-AF9 

cells or MLL-AF9-OVA cells at 8:1 ratio for 4 hours. After culture, leukemia cells were assessed 

for Annexin V staining (n=3). 



 

 

 

(K-L) Lentiviral vector 1 containing the expression cassettes of Il-36γ KD shRNA and mCherry 

infected GFP+ BM MLL-AF9 cells. After sorting, GFP+mCherry+ Il-36γ KD MLL-AF9 cells 

were transplanted into sub-irradiated (4.5 Gy) C57BL/6 mice. Then, GFP+mCherry+ Il-36γ KD 

MLL-AF9 cells isolated from these recipients were infected with NC or H2-K1 KD lentiviral 

vector 2. After puromycin selecting, 5 × 105 NC or H2-K1 KD cells were transplanted into non-

irradiated C57BL/6 mice for survival analysis (K). (L) NC or H2-K1 KD MLL-AF9 cells were 

tested for H2-Kb expression.  

(M) Spleen CD8+ T cells from FVB/NJ mice stained with CFSE were cultured alone or cultured 

with NC or Il-36γ KD APL cells at 16:1 ratio in 96-well plates coated with anti-CD3 for 3 days. 

Dox (1 µg/ml) were added. The proliferation of T cells was assayed by monitoring CFSE 

intensity (n=3). 

(N) The protein levels of Ifn-γ, Il-12 (p70) and Il-2 in BM along with APL progression were 

assayed by cytokine array (n=8 mice per group). 

Data are presented as mean ± SD. *p < 0.05, ***p < 0.001. ns: not significant.  



 

 

 

Fig. S4. 

 

 

 

 

 



 

 

 

Fig. S4. Il-36γ-activated IMs promote leukemic progression. 

(A-C) Scheme (A) for trabectedin treatment to APL mice. The numbers of IMs (B) and APL cells 

(C) in BM were counted at indicated time points (n=5 mice per group). 

(D) APL cells were treated with different concentrations of trabectedin or clodrolip for 3 days in 

vitro. Histogram shows the relative numbers of APL cells (n=3). 

(E-G) Scheme (E) for trabectedin and/or clodrolip treatment to APL mice. (F-G) The numbers of 

IMs and leukemia cells in BM at day 10 are shown (n=5 mice per group). 

(H-I) 1 × 104 NC or Il-36 KD APL cells were inoculated into non-irradiated FVB/NJ mice. 

Trabectedin was injected at day 10. Dox was supplied since day 10. Then, PBS or 5 × 105 IMs 

sorted from WT FVB/NJ mice were inoculated into these APL mice at day 12 and day 14 (H). (I) 

The numbers of APL cells in BM of different groups at day 18 were measured (n=6 mice per 

group). 

(J-L) FVB/NJ mice-derived BM lineage- cells infected with lentiviral vector expressing Il-36R 

shRNA were transplanted into lethally irradiated (9 Gy) FVB/NJ mice (J). (K) qRT-PCR 

analysis of Il-36R mRNA level in IMs isolated from the chimeric mice (n=3). (L) 1 × 104 NC 

APL cells were inoculated into non-irradiated FVB/NJ mice. Trabectedin was injected at day 10. 

Dox was supplied since day 10. Then, 5 × 105 IMs isolated from Il-36RNC or Il-36RKD chimeric 

mice were inoculated into these APL mice at day 12 and day 14. The numbers of APL cells in 

BM of different groups at day 18 were measured (n=5 mice per group). 

(M) APL LPs were cultured alone or cultured with IMs at 1:10 ratio for 3 days in vitro. Dox (1 

µg/ml) was added. Histograms show the relative numbers of the LPs after culture (n=3).  

Data are presented as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001. ns: not significant. 

 



 

 

 

Fig. S5. 

  



 

 

 

Fig. S5. Caspase-1-Il-1-NF-B axis in AML LPs mediates Il-36 upregulation after 

chemotherapy. 

(A-E) Scheme for the AD regimen in MLL-AF9 mice model (A). (B) Western blot assay on the 

expression of caspase-1 in BM LPs at the indicated days. (C) Representative flow cytometric 

analyses of activated caspase-1 in Annexin V- BM LPs isolated at the indicated days. (D) BM 

LPs were sorted at indicated days (n=5 mice per group) and cultured in vitro for 3 days. Then, 

the relative Il-1β level in culture medium were measured by ELISA. (E) Western blot assay on 

the expression of p-p65 in BM LPs isolated at the indicated time points. 

(F-I) MLL-AF9 LPs were treated with PBS or Ara-C for 48 hours in vitro. Cell death (F) and 

caspase-1 activation (G) were measured using Annexin V staining and FLICA-1 fluorescent 

probes (n=3). (H) The relative levels of Il-1β and Il-36γ in culture medium were measured by 

ELISA (n=3). (I) The levels of p-p65 were measured by western blot. 

(J-L) NC or Caspase-1 KD MLL-AF9 LPs were treated with Ara-C (80 nM) for 48 hours in 

vitro. (J) qRT-PCR analysis of Caspase-1 mRNA level as indicated (n=3). (K) The levels of Il-

1β and Il-36γ in culture medium were measured by ELISA (n=3). (L) The levels of p65 and p-

p65 were measured by western blot. 

(M-N) MLL-AF9 LPs were treated with Ara-C (80 nM) for 48 hours in presence of IgG or anti-

Il-1β antibody (100 µg/ml) in vitro. (M) The levels of p65 and p-p65 were measured by western 

blot. (N) The level of Il-36γ in culture medium was measured by ELISA (n=3). 

Data are presented as mean ± SD. *p < 0.05, **p < 0.01. ns: not significant. 

 



 

 

 

Fig. S6. 

 



 

 

 

Fig. S6. IL-36α is upregulated in human AML blasts. 

(A) qRT-PCR assay on the mRNA levels of IL-36α in human leukemia cell lines (n=3).  

(B) The levels of p-p65, p65 and IL-36α in human leukemia cell lines were measured by western 

blot.  

(C-D) ChIP-seq occupancy profiles of the NF-κB p65 at Il-36α gene locus in IL-1β-treated 

human aortic endothelial cells, and the underline indicates the location of binding sequence used 

for ChIP-qPCR analysis (C). (D) ChIP-qPCR assay for p65 or IgG occupancy at the Il-36α locus 

in THP-1 cells (n=3). 

(E-H) Unsupervised clustering of 494 human AML samples into MDSC-high, MDSC-low and 

MDSC-medium groups using a 39-gene MDSC signature (E). (F) IL-36α mRNA levels in 

healthy and three groups of AML samples. (G) Pearson correlation analysis identified top ten 

MDSC signature genes highly correlated with the IL-36α expression among 494 AML samples. 

(H) GSEA shows that the expression of signature genes of NF-κB pathway was more enriched in 

the MDSC-high group compared to the MDSC-medium or MDSC-low group. 

(I) Analysis of IL-36α mRNA level in BM HSC (hematopoietic stem cells), HPC (hematopoietic 

progenitor cells), CMP (common myeloid progenitors), GMP (granulocyte monocyte 

progenitors), MEP (megakaryocyte erythroid progenitors), PM (promyelocyte), MY (myelocyte), 

PMN (polymorphonuclear cells), CD14+ monocytes, B cells, CD4+ T cells, CD8+ T cells, NK 

cells, mDC, pDC, primary AML BM blastic samples with AML1-ETO fusion protein (n=39), 

with PML-RAR fusion protein (n=37), with inv(16)/t(16;16) (n=28) and with t(11q23)/MLL 

(n=38) using HemaExplorer database. Datasets from HemaExplorer were first separated into 

batches according to platform and laboratory. These batches were normalized using robust multi-

array average (RMA) method provided in the affy package in R. Batch effects were corrected 



 

 

 

using ComBat.  

(J-M) Leukemia cells were treated with PBS or Ara-C (200 nM) for 72 hours. The activated 

caspase-1 (J), the p-p65 level (L) and the mRNA level of Il-36α (n=3) (M) in leukemia cells are 

shown. (K) The relative levels of IL-1β in culture medium were assayed by ELISA (n=3). 

(N) THP-1 cells were treated with Ara-C (200 nM) in presence or absence of the inhibitor of 

Caspase-1 (VX-765, 100 µM) or NF-B (SC-75741, 5 µM) for 72 hours. The mRNA level of Il-

36α was assayed by qRT-PCR (n=3). 

Data are presented as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001. ns: not significant. nd: 

not detected. 

 

  



 

 

 

Fig. S7. 

 

  



 

 

 

Fig. S7. Il-36 knockdown or IM depletion improves the response of AML to anti-PD-1 

therapy. 

(A-B) Scheme for anti-PD-1 treatment to MLL-AF9 mice model (A). (B) Survival curves of the 

leukemic mice (n=6 mice per group) are shown. 

(C-E) 1 × 104 Il-36 KD MLL-AF9 cells were inoculated into non-irradiated recipients and 

treated as described in Fig. S7A. The mice were sacrificed at day 11. The representative flow 

cytometric analysis of BM (C), the number of T cells (D) and leukemia cells (E) in BM are 

shown (n=5 mice per group). 

(F-H) 1 × 104 MLL-AF9 cells were inoculated into non-irradiated recipients and treated as 

described in Fig. S7A. DMSO or trabectadin (i.v. 0.2 mg/kg) were injected at day 1, 5, 9. The 

mice were sacrificed at day 15. The representative flow cytometric analysis of BM (F), and the 

numbers of T cells (G) and leukemia cells (H) in BM are shown (n=5 mice per group). 

Data are presented as mean ± SD. **p < 0.01, ***p < 0.001. ns: not significant. 

 

  



 

 

 

Table S1. General patient information of 15 leukemia samples used in this study. 

Sample_ID 

in text 

Age 

(yrs) 

Gender Specimen FAB 

subtype 

Index 

AML#1 44 Male BM supernatant M0 F6A 

AML#2 18 Male BM supernatant M2 F6A 

AML#3 54 Male BM supernatant M2 F6A 

AML#4 43 Male BM supernatant/CM/FC M4 F6A, 

F6K-M 

AML#5 67 Female BM 

supernatant/CM/FC/LPs 

RNA 

M5 F6A, 

F6D, 

F6K-O 

AML#6 36 Male BM supernatant/CM/FC M4 F6A, 

F6K-O 

AML#7 43 Female BM supernatant/CM/FC M4 F6A, 

F6K-M 

AML#8 75 Male BM supernatant/CM/FC M5 F6A, 

F6K-L 

AML#9 44 Male BM supernatant/CM/LPs 

RNA/Non-LPs RNA 

M4 F6A, 

F6D-J 

AML#10 50 Male BM supernatant/LPs 

RNA/Non-LPs RNA/CM 

M4 F6A, 

F6D-H 

AML#11 45 Male BM supernatant/CM/LPs 

RNA/Non-LPs RNA 

M5 F6A, 

F6D-E, 

F6I-J 

AML#12 35 Male CM/LPs RNA/Non-LPs M5 F6D-H 



 

 

 

RNA 

AML#13 63 Male CM/FC/LPs RNA Unclassified F6D, 

F6K-L 

AML#14 32 Male CM/FC M5 F6K-L 

AML#15 71 Female CM/FC Non-M3 F6K-L 

 

BM, Bone marrow; CM, Conditioned medium; FC, Flow cytometry; LPs, Leukemic progenitor cells; F, 

Figure. 
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