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Supplemental Table 1.Genes and genomic regions covered by the minimum targeted sequencing panel used for mutation analysis
	Gene
	Chromosome
	Transcript ID
	Targeted regions (including splice sites)

	ALK
	2p23
	NM_004304.4
	Exon 23-25

	ASXL1
	20q11
	NM_015338.5
	Exon 13

	ASXL2
	2p24.1
	NM_018263.4
	Exon 11-12

	BCL2
	18q21.3
	NM_000633.2
	Exon 2-3

	BRAF
	7q34
	NM_004333.4
	Exon 15

	CALR
	19p13.13
	NM_004343.3
	Exon 9

	CARD11
	7p22
	NM_032415.5
	Exon 5-9

	CBL
	11q23.3
	NM_005188.3
	Exon 8-9

	CCND1
	11q13
	NM_053056.2
	Exon 1

	CD79B
	17q23
	NM_000626.2
	Exon 5-6

	CEBPA
	19q13.1
	NM_004364.4
	Exon 1

	CREBBP
	16p13.3
	NM_004380.2
	Exon 25-27

	CRLF2
	Xp22.3, Yp11.3
	NM_022148.2
	Exon 6

	CSF3R
	1p34.3
	NM_000760.3
	Exon 14, 17

	CXCR4
	2q21
	NM_003467.2
	Exon2 c.900_1059

	DNMT3A
	2p23
	NM_022552.4
	Exon 19-23

	ETV6
	12p13
	NM_001987.4
	Exon 1-8

	EZH2
	7q36.1
	NM_004456.4
	Exon 2-20

	FBXW7
	4q31.3
	NM_033632.3
	Exon 9-10

	FLT3
	13q12
	NM_004119.2
	Exon 14, 15, 20

	GATA2
	3q21.3
	NM_032638.4
	Exon 2-6

	ID3
	1p36.12
	NM_002167.4
	Exon 1-2

	IDH1
	2q33.3
	NM_005896.3
	Exon 4 c.298_414

	IDH2
	15q26.1
	NM_002168.3
	Exon 4

	IL7R
	5p13
	NM_002185.3
	Exon 6

	JAK1
	1p31.3
	NM_002227.2
	Exon 14, 18, 19

	JAK2
	9p24
	NM_004972.3
	Exon 12, 14, 16

	JAK3
	19p13.1
	NM_000215.3
	Exon 11-16

	KIT
	4q12
	NM_000222.2
	Exon 8, 11, 17

	KRAS
	12p12.1
	NM_033360.3
	Exon 2

	MAP2K1
	15q22.31
	NM_002755.3
	Exon 2-3

	MEF2B
	19p13.11
	NM_001145785.1
	Exon 2-3

	MPL
	1p34
	NM_005373.2
	Exon 10

	MYD88
	3p22
	NM_002468.4
	Exon 5

	NOTCH1
	9q34.3
	NM_017617.3
	Exon 26-27, Exon 34 c.7191_7668

	NOTCH2
	1p12
	NM_024408.3
	Exon 34

	NPM1
	5q35.1
	NM_002520.6
	Exon 11

	NRAS
	1p13.2
	NM_002524.4
	Exon 2-3

	NT5C2
	10q24.32
	NM_012229.4
	Exon 11, 15

	PAX5
	9p13
	NM_016734.2
	Exon 2-3

	PHF6
	Xq26.3
	NM_032458.2
	Exon 2-10

	PIK3CA
	3q26.3
	NM_006218.2
	Exon 10, Exon 21 c.3029_3207

	PTEN
	10q23.3
	NM_000314.4
	Exon 5-8

	PTPN11
	12q24
	NM_002834.3
	Exon 3, 13

	RHOA
	3p21.3
	NM_001664.2
	Exon 2

	RUNX1
	21q22.3
	NM_001754.4
	Exon 2-9

	SETBP1
	18q21.1
	NM_015559.2
	Exon 4 c.2453_2682

	SF3B1
	2q33.1
	NM_012433.2
	Exon 14-16

	SH2B3
	12q24
	NM_005475.2
	Exon 2 c.557_732

	SRSF2
	17q25.1
	NM_003016.4
	Exon 1 c.266_362

	STAT3
	17q21.31
	NM_139276.2
	Exon 21

	TCF3(E2A)
	19p13.3
	NM_001136139.2
	Exon 17

	TET2
	4q24
	NM_001127208.2
	Exon 3-11

	TNFAIP3(A20)
	6q23
	NM_001270507.1
	Exon 2-9

	TP53
	17p13.1
	NM_000546.5
	Exon 3-11

	U2AF1
	21q22.3
	NM_006758.2
	Exon 2, 6

	WHSC1
	4p16.3
	NM_001042424.2
	Exon 18-19

	WT1
	11p13
	NM_024426.4
	Exon 7-9




Supplementary table 2. The distribution of gene mutations across KMT2A-r fusion subtypes.
	Gene mutation
	KMT2A::MLLT10（n=59）
	KMT2A::AFF1（n=2）
	KMT2A::AFDN（n=49）
	KMT2A::MLLT3（n=81）
	KMT2A::MLLT1/ELL（n=31）
	others KMT2A-r（n=19）

	NRAS 
	16, 27.1%
	1, 50%
	14, 28.6%
	20, 24.7%
	9. 29.0%
	8, 42.1%

	KRAS
	12, 20.3%
	1, 50%
	14, 28.6%
	9, 11.1%
	6, 19.4%
	2, 10.5%

	TP53
	1, 1.7%
	1, 50%
	1, 2.0%
	5, 6.2%
	2, 6.5%
	0, 0%

	FLT3-TKD
	5, 8.5%
	0, 0%
	1, 2.0%
	9, 11.1%
	6, 19.4%
	0, 0%

	FLT3-ITD
	6, 10.2%
	0, 0%
	7, 14.3%
	3, 3.7%
	2, 6.5%
	2, 10.5%

	PTPN11
	8, 13.6%
	0, 0%
	4, 8.2%
	3, 3.7%
	2, 6.5%
	1, 5.3%

	KMT2D
	3, 5.1%
	0, 0%
	4, 8.2%
	2, 2.7%
	1, 3.2%
	2, 10.5%



Supplementary table 3. Univariate analyses of factors associated with OS, LFS, CIR, and NRM after allo-HSCT in patients with KMT2A-r AML.
	Characteristic
	OS-Univariable
	LFS-Univariable
	CIR--Univariable
	NRM-Univariable

	
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value

	Donor type
	
	
	
	
	
	
	
	

	HID
	Ref.
	
	Ref.
	
	Ref.
	
	Ref.
	

	MSD
	1.12 (0.63-1.99)
	0.958
	1.65 (0.99-2.86)
	0.478
	1.87 (0.90-3.89)
	0.094 
	0.72 (0.29-1.81)
	0.490 

	MUD
	0.69 (0.35-1.49)
	0.426
	0.89 (0.49-1.93)
	0.699
	1.37 (0.62-3.05)
	0.440 
	0.56 (0.20-1.57)
	0.270 

	Gender
	
	
	
	
	
	
	
	

	Male
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Female
	0.83(0.48-1.43)
	0.499 
	0.94(0.56-1.58)
	0.807
	0.85(0.41-1.75)
	0.660 
	0.97 (0.51-1.84)
	0.920 

	HSCT year
	
	
	
	
	
	
	
	

	2012-2018
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	2019-2024
	0.67(0.37-1.22)
	0.191 
	0.76(0.43-1.36)
	0.358
	0.84 (0.38-1.84)
	0.670 
	0.62 (0.32-1.19)
	0.150 

	WBC at diagnosis, ×10*9/L
	
	
	
	
	
	
	
	

	≤100
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	>100
	1.15(0.62-2.12)
	0.658 
	1.08(0.61-1.93)
	0.792
	0.57 (0.28-1.20)
	0.140 
	1.87 (0.84-4.18)
	0.130 

	KMT2A -r partner gene
	
	
	
	
	
	
	
	

	MLL::AF9
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	MLL::AF10
	0.65(0.31-1.40)
	0.274 
	0.73(0.35-1.53)
	0.407
	0.88 (0.33-2.30)
	0.790 
	0.78 (0.30-2.01)
	0.610 

	MLL::AF4
	9.37(1.22-72.26)
	0.032 
	8.26(1.08-63.07)
	0.042
	NE
	NE 
	14.02 (1.09-180.18)
	0.043 

	MLL::AF6
	1.13(0.57-2.24)
	0.722 
	1.39(0.72-2.65)
	0.324
	1.39 (0.59-3.30)
	0.450 
	1.52 (0.68-3.40)
	0.310 

	MLL::ELL/ENL
	0.63(0.24-1.68)
	0.356 
	0.75(0.30-1.86)
	0.534
	0.47 (0.11-2.10)
	0.320 
	0.86 (0.28-2.63)
	0.790 

	Others KMT2A -r
	0.41(0.10-1.74)
	0.226 
	0.40(0.09-1.73)
	0.221
	NE
	NE
	0.71 (0.16-3.16)
	0.650 

	Pre-transplant MRD status
	
	
	
	
	
	
	
	

	MFC-Neg& KMT2A-r Neg
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	MFC-Pos & KMT2A-r Pos
	3.12(1.59-6.10)
	0.001 
	3.67(1.96-6.88)
	0.001
	5.12 (2.21-11.87)
	0.000 
	2.89 (1.34-6.23)
	0.007 

	MFC-Pos& KMT2A-r Neg
	1.10(0.26-4.68)
	0.897 
	1.06(0.25-4.50)
	0.935
	1.23 (0.15-10.19)
	0.850 
	0.73 (0.10-5.39)
	0.760 

	MFC-Neg& KMT2A-r Pos
	2.42(1.22-4.81)
	0.011 
	2.47(1.27-4.81)
	0.008
	2.75 (1.04-7.27)
	0.042 
	2.20 (0.97-4.96)
	0.058 

	Unkown
	0.74(0.10-5.47)
	0.765 
	0.70(0.09-5.15)
	0.722
	NE
	NE
	1.02 (0.13-8.25)
	0.980 

	TP53 mutation
	
	
	
	
	
	
	
	

	No
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Yes
	2.45(0.88-6.80)
	0.086 
	2.33(0.84-6.44)
	0.104
	3.64 (1.11-12.00)
	0.033 
	1.52 (0.40-5.75)
	0.540 

	Co-gene mutations
	
	
	
	
	
	
	
	

	No
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Yes
	2.07(0.97-4.42)
	0.058 
	2.03(0.99-4.14)
	0.052
	3.30 (1.02-10.69)
	0.046 
	1.53 (0.68-3.48)
	0.310 

	NRAS mutation
	
	
	
	
	
	
	
	

	No
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Yes
	2.27(1.31-3.94)
	0.004 
	2.13(1.25-3.62)
	0.005
	2.87 (1.40-5.90)
	0.004 
	1.75 (0.90-3.39)
	0.098 

	KRAS mutation
	
	
	
	
	
	
	
	

	No
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Yes
	2.17(1.19-3.96)
	0.012 
	2.31(1.31-4.08)
	0.004
	2.32 (1.06-5.09)
	0.035 
	1.89 (0.92-3.90)
	0.085 

	FLT3-ITD mutation
	
	
	
	
	
	
	
	

	No
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Yes
	1.25(0.50-3.13)
	0.641 
	1.11(0.44-2.78)
	0.824
	0.85 (0.22-3.37)
	0.820 
	1.88 (0.77-4.59)
	0.170 

	Complex cytogenetics
	
	
	
	
	
	
	
	

	No
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Yes
	1.49(0.77-2.90)
	0.240 
	1.33(0.69-2.57)
	0.397
	1.77 (0.75-4.22)
	0.190 
	1.49 (0.68-3.30)
	0.320 

	CR status
	
	
	
	
	
	
	
	

	CR1
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	≥CR2
	2.30(1.23-4.31)
	0.009 
	2.27(1.24-4.15)
	0.008
	1.58 (0.63-3.95)
	0.320 
	2.89 (1.42-5.92)
	0.004 

	EMD status
	
	
	
	
	
	
	
	

	No
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Yes
	1.29(0.58-2.87)
	0.525 
	1.58(0.78-3.23)
	0.207
	3.41 (1.54-7.58)
	0.003 
	1.26 (0.51-3.13)
	0.620 

	HCT-CI score
	
	
	
	
	
	
	
	

	0
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	≥1
	1.47(0.83-2.60)
	0.190 
	1.37(0.79-2.38)
	0.262
	0.68 (0.28-1.68)
	0.410 
	1.87 (0.98-3.60)
	0.059 

	Diagnosis to HSCT, months
	
	
	
	
	
	
	
	

	≤6
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	>6
	1.20(0.68-2.10)
	0.536 
	1.42(0.84-2.42)
	0.19
	1.02 (0.48-2.17)
	0.960 
	1.63 (0.85-3.13)
	0.140 

	Patient age, years
	
	
	
	
	
	
	
	

	≤18
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	>18
	1.60(0.92-2.76)
	0.095 
	1.56(0.92-2.63)
	0.099
	1.39 (0.67-2.90)
	0.380 
	1.02 (0.52-2.01)
	0.940 

	Conditioning regimen
	
	
	
	
	
	
	
	

	TBI-based
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	BU-based
	0.61(0.19-1.97)
	0.410 
	0.48(0.17-1.32)
	0.153
	0.21 (0.08-0.57)
	0.002 
	1.45 (0.22-9.36)
	0.700 

	Conditioning intensification
	
	
	
	
	
	
	
	

	No
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Yes
	1.05(0.60-1.83)
	0.869 
	1.05(0.61-1.79)
	0.865
	1.30 (0.60-2.82)
	0.500 
	1.07 (0.54-2.10)
	0.850 

	D/P Blood type
	
	
	
	
	
	
	
	

	Mismatched
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Matched
	1.62(0.72-3.68)
	0.245 
	1.67(0.74-3.76)
	0.22
	1.47 (0.42-5.09)
	0.540 
	1.18 (0.52-2.70)
	0.690 

	Major mismatched
	0.53(0.11-2.53)
	0.424 
	0.78(0.20-3.03)
	0.723
	1.96 (0.41-9.45)
	0.400 
	0.25 (0.03-1.97)
	0.190 

	Minor mismatched
	1.77(0.68-4.56)
	0.239 
	2.33(0.94-5.78)
	0.067
	3.79 (1.05-13.70)
	0.042 
	0.75 (0.23-2.41)
	0.630 

	Donor gender
	
	
	
	
	
	
	
	

	Male
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	Female
	0.80(0.45-1.45)
	0.467 
	0.90(0.52-1.56)
	0.709
	1.11 (0.53-2.33)
	0.790 
	0.78 (0.38-1.58)
	0.480 

	Donor age, years
	
	
	
	
	
	
	
	

	≤30
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	>30
	1.29(0.75-2.22)
	0.364 
	1.33(0.79-2.24)
	0.283
	1.18 (0.57-2.43)
	0.660 
	1.45 (0.76-2.77)
	0.270 

	MNC cells,×108/kg
	
	
	
	
	
	
	
	

	≤9
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	>9
	0.85(0.49-1.46)
	0.549 
	0.81(0.48-1.37)
	0.436
	0.93 (0.45-1.92)
	0.850 
	0.91 (0.48-1.73)
	0.770 

	CD34+cells,×106/kg
	
	
	
	
	
	
	
	

	≤5
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	>5
	0.67(0.39-1.16)
	0.153 
	0.76(0.45-1.29)
	0.311
	0.81 (0.39-1.67)
	0.570 
	0.73 (0.38-1.38)
	0.330 

	CD3+ cells,×108/kg
	
	
	
	
	
	
	
	

	≤2
	Ref
	
	Ref
	
	Ref
	
	Ref
	

	>2
	0.68(0.39-1.19)
	0.181 
	0.79(0.46-1.33)
	0.369
	1.06 (0.51-2.20)
	0.870 
	0.85 (0.45-1.63)
	0.630 


Abbreviations: OS, overall survival; LFS, leukemia-free survival; HR, hazard ratio; CI, confidence interval; HID, haploidentical donor; MSD, matched sibling donor; MUD, matched unrelated donor; MRD, measurable residual disease; MFC, multiparameter flow cytometry; EMD, extramedullary disease; HCT-CI, Hematopoietic Cell Transplantation–Comorbidity Index.

Supplementary table 4. Full multivariable models for OS, LFS, CIR, and NRM in patients with KMT2A-r AML.
	Variable
	OS
	LFS

	
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value

	KMT2A -r partner gene
	
	
	
	

	MLL::AF9
	Ref
	
	Ref
	

	MLL::AF10
	0.65(0.28-1.49)
	0.309
	0.77(0.36-1.66)
	0.504

	MLL::AF4
	4.51(0.46-44.13)
	0.196
	5.61(0.66-47.74)
	0.114

	MLL::AF6
	0.45(0.20-1.00)
	0.058 
	0.64(0.31-1.30)
	0.215

	MLL::ELL/ENL
	0.37(0.13-1.06)
	0.063
	0.56(0.22-1.44)
	0.231

	Others KMT2A -r
	0.52(0.10-2.61)
	0.427
	0.46(0.10-2.13)
	0.319

	Co-gene mutations
	
	
	
	

	No
	Ref
	
	Ref
	

	Yes
	1.08(0.46-2.55)
	0.855
	1.20(0.54-2.70)
	0.651

	NRAS mutation
	
	
	
	

	No
	Ref
	
	Ref
	

	Yes
	2.70(1.40-5.19)
	0.003
	2.37(1.26-4.49)
	0.008

	TP53 mutation
	
	
	
	

	No
	Ref
	
	/
	/

	Yes
	1.76(0.60-5.11)
	0.302
	/
	/

	KRAS mutation
	
	
	
	

	No
	Ref
	
	Ref
	

	Yes
	1.56(0.81-2.99)
	0.183
	1.52(0.81-2.87)
	0.196

	CR status
	
	
	
	

	CR1
	Ref
	
	Ref
	

	≥CR2
	2.71(1.34-5.45)
	0.005
	2.40(1.21-4.76)
	0.012

	Pre-transplant MRD status
	
	
	
	

	MFC-Neg& KMT2A-r Neg
	Ref
	
	Ref
	

	MFC-Pos & KMT2A-r Pos
	2.26(1.11-4.61)
	0.024
	3.15(1.59-6.25)
	0.001

	MFC-Pos& KMT2A-r Neg
	0.94(0.22-4.08)
	0.934
	0.92(0.20-4.17)
	0.918

	MFC-Neg& KMT2A-r Pos
	2.24(1.11-4.53)
	0.024
	2.64(1.23-5.65)
	0.013

	Unkown
	0.70(0.09-5.34)
	0.731
	0.83(0.10-6.75)
	0.859

	Patient age, years
	
	
	
	

	≤18
	Ref
	
	Ref
	

	>18
	1.21(0.68-2.15)
	0.510 
	1.28(0.72,2.27)
	0.404

	

	Variable
	CIR
	NRM

	
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value

	NRAS mutation
	
	
	
	

	No
	Ref
	
	Ref
	

	Yes
	2.10 (0.78-5.62)
	0.140 
	2.19 (1.00-4.79)
	0.050 

	KRAS mutation
	
	
	
	

	No
	Ref
	
	Ref
	

	Yes
	1.42 (0.57-3.52)
	0.450 
	1.41 (0.68-2.93)
	0.350 

	CR status
	
	
	
	

	CR1
	/
	/
	Ref
	

	≥CR2
	/
	/
	3.17 (1.39-7.21)
	0.006 

	Pre-transplant MRD status
	
	
	
	

	MFC-Neg& KMT2A-r Neg
	Ref
	
	Ref
	

	MFC-Pos & KMT2A-r Pos
	3.68 (1.42-9.56)
	0.007 
	2.18 (0.97-4.93)
	0.060 

	MFC-Pos& KMT2A-r Neg
	1.06 (0.12-9.77)
	0.960 
	0.73 (0.09-5.85)
	0.760 

	MFC-Neg& KMT2A-r Pos
	2.20 (0.68-7.07)
	0.190 
	2.00 (0.87-4.62)
	0.100 

	Unkown
	NE
	NE
	1.00 (0.11-8.98)
	1.000 

	EMD status
	
	
	
	

	No
	Ref
	
	/
	/

	Yes
	2.58 (1.15-5.80)
	0.022 
	/
	/

	Conditioning regimen
	
	
	
	

	TBI-based
	Ref
	
	/
	/

	BU-based
	0.37 (0.11-1.20)
	0.098 
	/
	/

	TP53 mutation
	
	
	
	

	No
	Ref
	
	/
	/

	Yes
	2.19 (0.57-8.49)
	0.260 
	/
	/

	HCT-CI score
	
	
	
	

	0
	/
	/
	Ref
	

	≥1
	/
	/
	1.68 (0.87-3.24)
	0.120 


Abbreviations: OS, overall survival; LFS, leukemia-free survival; HR, hazard ratio; CI, confidence interval; MRD, measurable residual disease; MFC, multiparameter flow cytometry; EMD, extramedullary disease; HCT-CI, Hematopoietic Cell Transplantation–Comorbidity Index.






