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Supporting materials and methods
Murine cell line
The murine myeloid leukemia cell line C1498 (a murine AML cell line, TIB-49; ATCC, Manassas, VA, USA) was used. C1498 cells were cultured in Dulbecco’s Modified Eagle’s Medium (Gibco, Grand Island, NY, USA), 10% fetal bovine serum (FBS; Gibco), and penicillin-streptomycin (Pen-Strep; Gibco) solution (Gibco) in a humidified atmosphere of 5% CO2 at 37°C.

Leukemic mouse model 
[bookmark: _GoBack]C57BL/6J mice were purchased from Jackson Laboratory (Bar Harbor, ME, USA). Researchers at the Catholic University of Korea followed ethical guidelines to manage the mice in a pathogen-free environment. All protocols for testing the animals were approved by the Catholic University of Korea's Institutional Animal Care and Use Committee (CUMC-2019-0135-01). For the syngeneic model, 2 x 106 C1498 cells suspended in 200 μl of phosphate-buffered saline (PBS) were intravenously injected into 7-week-old mice. As described in Figure 3, peripheral blood (PB) was collected from the facial vein, and tissue samples from the organs were collected from the euthanized mice on day 14 post-injection. The collected PB and tissues were analyzed using a fluorescence-activated cell sorter (FACSCanto II; BD Bioscience, Santa Clara, CA, USA) analysis. The peptide was injected intravenously daily for seven days at 20 mg/kg dissolved in 200 μl of PBS, and ara-C (Sigma, C1768) was injected intraperitonealy daily for three days at 100 mg/kg in 200 μl of PBS for the experiment shown in Figure 3. For the experiment in Figure 4, the peptide and ara-C were injected daily for 10 days. 

ELISpot assay
To detect IFN-γ secretion, ELISpot assays were performed according to the manufacturer's instructions (552138, BD Bioscience). Briefly, NK cells were serially diluted to 1 × 105 cells/well and then co-cultured with peptides in triplicate (n=10). To find the proper concentration, 25 to 50 μM peptides were used with the NK cells, and PMA (1.2–2.5 ng/ml) and calcium ionophore (10, 25 ng/ml) were added to help stimulate the dysfunctional AML-NK cells. MAZ51 was administered at 5 μM. The numbers of IFN-γ spots were analyzed using an AID ELISpot reader (AID, Strassberg, Germany).

Real-time quantitative reverse transcription PCR analysis
Total RNA was isolated using TRIzol reagent (15596018; Invitrogen), and cDNA synthesis was performed using a Transcriptor First-Strand cDNA Synthesis Kit (04 897 030 001; Roche, Basel, Switzerland). qRT-PCR was performed with LightCyclerⓇ 480 SYBR Green I Master Mix (04 707 516 001; Roche, Basel, Switzerland). The TaqMan primers (Biosearch Technologies, Novato, CA, USA) used in this study were human GAPDH (Forward_GGTGGTCTCCTCTGACTTCAACA, Reverse_GTGGTCGTTGAGGGCAATG) and human IFN-γ (F_CCAACGCAAAGCAATACATGA; R_TTTAGCTGCTGGCGACAGTTC). The target gene mRNA expression was calculated using the comparative CT method. All target gene expressions were normalized to GAPDH expression in multiplexed reactions performed twice. The difference in CT values for each target mRNA was calculated by subtracting the mean value of GAPDH expression (relative expression=2-ΔCT).
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Supplementary Fig. 1 FACS analysis data showing the levels of IFN-γ in AML-MNCs. Similar to the transcript levels, IFN-γ was gradually increased by peptides 4, 6, 11, and 12. In addition, these levels were all higher than with MAZ51 treatment.
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Supplementary Fig. 2 The therapeutic potential of peptide 4 in leukemic mice. The expression of lymphoid lineage cells is shown in the PB, BM, and spleen tissue of leukemic mice (n=4). The data shown represent the means of independent experiments. Asterisks indicate statistically significant differences compared with the leukemic groups (***P < 0.001, **P < 0.01, *P < 0.05). The numbers for each group are as follows: 1, C1498-injected group; 2, ara-C group; 3, peptide-only group; 4, ara-C and peptide combination group; 5, Ex vivo non-cultured NK, ara-C, and peptide group; 6, Ex vivo cultured NK, ara-C, and peptide group.






	Supplementary Table 1. Sequence of the peptides selected by binding to FLT4

	Peptide ID
	Peptide Sequence

	P1
	CNYSHLFYC

	P2
	CYYGQSKYC

	P3
	SHMKYSHLFYC

	P5
	RQATAYGVP

	P7
	EFVEGKNKTVSKL

	P8
	EFVEGKNTVSKL

	P9
	EFVEGKNLTVSKL

	P10
	KSIDNEWRKTGCMPREVA
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