Supplementary Information:

Supplementary Table S1. TARGET sample inclusion criteria and final sample characteristics
	Parameter
	Details

	Database
	TARGET (Therapeutically Applied Research to Generate Effective Treatments)

	Data type
	RNA sequencing (RNA-seq), HTSeq-counts

	Inclusion Criteria
	

	1
	Diagnosis of de novo pediatric acute myeloid leukemia (AML)

	2
	Age at diagnosis ≤ 18 years

	3
	Bone marrow sample collected at diagnosis (prior to any treatment)

	4
	Complete transcriptomic RNA-seq data available

	5
	Available overall survival (OS) data with follow-up ≥ 30 days

	6
	No prior history of myelodysplastic syndrome or other hematologic malignancy

	Exclusion Criteria
	

	1
	Relapsed or refractory AML at time of sampling

	2
	Secondary AML (therapy-related or from other conditions)

	3
	Incomplete clinical or survival data

	4
	RNA-seq QC failure (low library complexity, <10 million reads)

	Final Sample Characteristics
	Pediatric AML

	Number of samples
	184

	Age (years), median (range)
	9.2 (0.3–18)

	Sex (Male/Female)
	98/86

	FAB Subtype (n, %)
	

	M0
	8 (4.3%)

	M1
	22 (12.0%)

	M2
	31 (16.8%)

	M3
	15 (8.2%)

	M4
	28 (15.2%)

	M5
	42 (22.8%)

	M6
	6 (3.3%)

	M7
	10 (5.4%)

	Unknown
	22 (12.0%)

	Risk Group (n, %)
	

	Low risk
	35 (19.0%)

	Intermediate risk
	72 (39.1%)

	High risk
	58 (31.5%)

	Unknown
	19 (10.3%)

	Overall Survival
	

	3-year OS rate
	58.7%

	5-year OS rate
	51.2%

	Median follow-up (months)
	48.5 (range 1.2–120)


Sample selection flowchart:
TARGET database query (n = 298 pediatric AML samples)
    ↓
Exclude: No bone marrow sample (n = 32)
    ↓
Exclude: No pre-treatment sample (n = 24)
    ↓
Exclude: Incomplete survival data (n = 18)
    ↓
Exclude: RNA-seq QC failure (n = 40)
    ↓
Final pediatric AML cohort (n = 184)
    ↓
Normal bone marrow controls (n = 412)

Note: Normal control samples: Bone marrow samples from pediatric patients without any hematologic malignancy or immune disorder (collected for non-malignant indications, e.g., nutritional anemia workup, with negative bone marrow pathology).


Supplementary Table S2. List of 68 PANoptosis-related genes with evidence sources and pathway involvement
	Gene Symbol
	Full Gene Name
	PubMed ID
	PANoptosis Pathway(s)

	RIPK1
	Receptor interacting serine/ threonine kinase 1
	32669767
	Necroptosis / PANoptosis

	RIPK3
	Receptor interacting serine/ threonine kinase 3
	32669767
	Necroptosis / PANoptosis

	CASP1
	Caspase 1
	28241125
	Pyroptosis

	CASP3
	Caspase 3
	28241125
	Apoptosis

	CASP7
	Caspase 7
	28241125
	Apoptosis

	CASP8
	Caspase 8
	32669767
	Apoptosis / Necroptosis

	NLRP3
	NLR family pyrin domain containing 3
	28241125
	Pyroptosis

	AIM2
	Absent in melanoma 2
	28241125
	Pyroptosis

	GSDMD
	Gasdermin D
	28241125
	Pyroptosis

	GSDME
	Gasdermin E
	31541171
	Pyroptosis

	MLKL
	Mixed lineage kinase domain like pseudokinase
	32669767
	Necroptosis

	ZBP1
	Z-DNA binding protein 1
	32669767
	PANoptosis

	IFI16
	Interferon gamma inducible protein 16
	31541171
	Pyroptosis

	TLR4
	Toll-like receptor 4
	29258782
	Apoptosis / Necroptosis

	MYD88
	MYD88 innate immune signal transduction adaptor
	29258782
	Apoptosis

	IRAK1
	Interleukin 1 receptor associated kinase 1
	29258782
	Apoptosis

	IRAK2
	Interleukin 1 receptor associated kinase 2
	29258782
	Apoptosis

	TRAF6
	TNF receptor associated factor 6
	29258782
	Apoptosis

	TAB1
	TGF-beta activated kinase 1 binding protein 1
	29258782
	Necroptosis

	TAB2
	TGF-beta activated kinase 1 binding protein 2
	29258782
	Necroptosis

	MAP3K7
	Mitogen-activated protein kinase kinase kinase 7
	29258782
	Necroptosis

	IKBKG
	Inhibitor of nuclear factor kappa B kinase regulatory subunit gamma
	29258782
	Apoptosis / Necroptosis

	CHUK
	Conserved helix-loop-helix ubiquitous kinase
	29258782
	Apoptosis

	IKBKB
	Inhibitor of nuclear factor kappa B kinase subunit beta
	29258782
	Apoptosis / Necroptosis

	NFKB1
	Nuclear factor kappa B subunit 1
	29258782
	Apoptosis / Necroptosis

	NFKB2
	Nuclear factor kappa B subunit 2
	29258782
	Apoptosis / Necroptosis

	RELA
	RELA proto-oncogene, NF-kB subunit
	29258782
	Apoptosis / Necroptosis

	TNF
	Tumor necrosis factor
	29258782
	Apoptosis / Necroptosis

	NAIP
	NLR family apoptosis inhibitory protein
	28241125
	Pyroptosis

	TNFRSF1A
	TNF receptor superfamily member 1A
	29258782
	Apoptosis / Necroptosis

	Gene Symbol
	Full Gene Name
	PubMed ID
	PANoptosis Pathway(s)

	FADD
	Fas associated via death domain
	32669767
	Apoptosis / Necroptosis

	TRADD
	TNFRSF1A associated via death domain
	29258782
	Apoptosis / Necroptosis

	TRAF2
	TNF receptor associated factor 2
	29258782
	Apoptosis

	TRAF5
	TNF receptor associated factor 5
	29258782
	Apoptosis

	BIRC2
	Baculoviral IAP repeat containing 2
	29258782
	Apoptosis

	BIRC3
	Baculoviral IAP repeat containing 3
	29258782
	Apoptosis

	CYLD
	CYLD lysine 63 deubiquitinase
	32669767
	Necroptosis

	SPATA2
	Spermatogenesis associated 2
	32669767
	Necroptosis

	HOIP
	RNF31 (Ring finger protein 31)
	32669767
	Necroptosis

	HOIL1
	RBCK1 (RANBP2-type and C3HC4-type zinc finger containing 1)
	32669767
	Necroptosis

	SHARPIN
	SHANK associated RH domain interactor
	32669767
	Necroptosis

	TAK1
	MAP3K7 (same as above)
	29258782
	Necroptosis

	NEMO
	IKBKG (same as above)
	29258782
	Apoptosis / Necroptosis

	IL1B
	Interleukin 1 beta
	28241125
	Pyroptosis

	IL18
	Interleukin 18
	28241125
	Pyroptosis

	IL6
	Interleukin 6
	29258782
	Apoptosis

	CXCL1
	C-X-C motif chemokine ligand 1
	29258782
	Apoptosis

	CXCL2
	C-X-C motif chemokine ligand 2
	29258782
	Apoptosis

	CCL2
	C-C motif chemokine ligand 2
	29258782
	Apoptosis

	CCL4
	C-C motif chemokine ligand 4
	29258782
	Apoptosis

	IGF1
	Insulin like growth factor 1
	15316246
	Apoptosis

	BCL2
	BCL2 apoptosis regulator
	28241125
	Apoptosis

	BAX
	BCL2 associated X protein
	28241125
	Apoptosis

	BAK1
	BCL2 antagonist/killer 1
	28241125
	Apoptosis

	BID
	BH3 interacting domain death agonist
	28241125
	Apoptosis

	BAD
	BCL2 associated agonist of cell death
	28241125
	Apoptosis

	PUMA
	BBC3 (BCL2 binding component 3)
	28241125
	Apoptosis

	NOXA
	PMAIP1 (Phorbol-12-myristate-13-acetate-induced protein 1)
	28241125
	Apoptosis

	APAF1
	Apoptotic peptidase activating factor 1
	28241125
	Apoptosis

	CYCS
	Cytochrome c
	28241125
	Apoptosis

	XIAP
	X-linked inhibitor of apoptosis
	29258782
	Apoptosis

	SURVIVIN
	BIRC5 (Baculoviral IAP repeat containing 5)
	29258782
	Apoptosis

	NLRC4
	NLR family CARD domain containing 4
	28241125
	Pyroptosis

	STAT1
	Signal transducer and activator of transcription 1
	31541171
	Apoptosis

	STAT3
	Signal transducer and activator of transcription 3
	31541171
	Apoptosis

	IRF1
	Interferon regulatory factor 1
	31541171
	PANoptosis

	Gene Symbol
	Full Gene Name
	PubMed ID
	PANoptosis Pathway(s)

	IRF3
	Interferon regulatory factor 3
	31541171
	PANoptosis

	ASC
	PYCARD (PYD and CARD domain containing)
	28241125
	Pyroptosis


Note: PubMed IDs are representative key references for each gene's role in PANoptosis-related pathways. "PANoptosis" as a pathway indicates genes involved in the integrated PANoptosome complex (RIPK1, RIPK3, ZBP1, CASP8, FADD).  
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