Supplementary tables
	Supplementary table1 Gene list

	Gene
	Gene
	Gene

	ALK
	FAS
	NOTCH2

	ARID1A
	FOXO1
	NRAS

	ARID1B
	FOXO3
	NSD2

	ARID2
	FYN
	PDGFRA

	ASXL3
	GATA3
	PIK3CA

	ATG5
	GNA13
	PIMI

	ATM
	ID3
	PRDM1

	B2M
	IDH2
	PTEN

	BCL2
	IGHD
	RHOA

	BCL6
	IGHJ
	SETD2

	BCOR
	IGHV
	SF3B1

	BCORL1
	IRF4
	SGK1

	BIRC3
	ITK
	SOCS1

	BRAF
	ITPKB
	SPEN

	BTK
	JAK1
	SPI1

	CARD11
	JAK3
	STAT3

	CCND1
	KDM6A
	STAT5B

	CCND2
	KIR2DL4
	STAT6

	CCND3
	KIR3DL2
	STK11

	CD28
	KIT
	SYK

	CD58
	KLHL6
	TBX21

	CD79A
	KLRC1
	TCF3

	CD79B
	KLRC2
	TET2

	CDKN2A
	KLRK1
	TNFAIP3

	CDKN2B
	KMT2A
	TNFRSF14

	CHD8
	KMT2C
	TP53

	CIITA
	KMT2D
	TP63

	CREBBP
	KRAS
	TP73

	CRYBG1
	MAP2K1
	TRAF2

	CTLA4
	MAP3K14
	TRAF3

	CTNNB1
	MEF2B
	TSC1

	CXCR4
	MET
	TSC2

	DDX3X
	MFHAS1
	XP01

	DNMT3A
	MGA
	ZAP70

	DNMT3B
	MTOR
	

	DTX1
	MYC
	

	DUSP22
	MYD88
	

	EP300
	NF1
	

	EZH2
	NOTCH1
	　



	Supplementary table2 Statistically different mutated genes between two groups in DLBCL patients

	Mutated genes
	Not progressed or recurrenced
	Progressed or recurrenced (N=164)
	Total (N=324)
	p value

	
	 (N=160)
	
	
	

	[bookmark: RANGE!A4]TP53
	35(21.88%)
	64(39.02%)
	99(30.6%)
	＜0.001

	MYD88
	36(22.50%)
	56(34.15%)
	92(28.4%)
	0.02

	KMT2D
	33(20.63%)
	57(34.76%)
	90(27.8%)
	＜0.001

	BCL2
	14(8.75%)
	35(21.34%)
	49(15.1%)
	＜0.001

	IRF4
	11(6.88%)
	24(14.63%)
	35(10.8%)
	0.02

	STAT3
	14(8.75%)
	5(3.05%)
	19(5.9%)
	0.03

	BCOR
	4(2.50%)
	13(7.93%)
	17(5.2%)
	0.03

	ID3
	13(8.13%)
	4(2.44%)
	17(5.2%)  
	0.02

	CD79A
	2(1.25%)
	10(6.10%)
	12(3.7%)
	0.02



	Supplementary table 3 Clinical characteristics and genes alterations between IRF4 mutation and wildtype nonGCB DLBCL patients in our cohort

	Characteristics
	IRF4 mutation nonGCB
(N=27)
	IRF4 wildtype nonGCB
(N=180)
	Total
(N=207)
	p value

	Progressed disease
	21
	77.8%
	88
	48.9%
	109
	52.7%
	0.01 

	Age≥60
	16
	59.3%
	95
	52.8%
	111
	53.6%
	0.53 

	Double-expression
	6
	22.2%
	43
	23.9%
	49
	23.7%
	0.13 

	Stage III-IV
	17
	63.0%
	81
	45.0%
	98
	47.3%
	0.08 

	IPI≥3
	9
	33.3%
	56
	31.1%
	65
	31.4%
	0.83 

	IHC-CD5-expression
	2
	7.4%
	16
	8.9%
	18
	8.7%
	0.97 

	IHC-CD10-expression
	0
	0.0%
	4
	2.2%
	4
	1.9%
	0.43 

	IHC-BCL2-expression
	18
	66.7%
	100
	55.6%
	118
	57.0%
	0.25 

	IHC-BCL6-expression
	19
	70.4%
	136
	75.6%
	155
	74.9%
	0.58 

	IHC-MYC-expression
	6
	22.2%
	62
	34.4%
	68
	32.9%
	0.10 

	IHC-MUM1-expression
	26
	96.3%
	168
	93.3%
	194
	93.7%
	0.72 

	FISH-BCL6
	0
	0.0%
	17
	9.4%
	17
	8.2%
	0.14 

	FISH-BCL2
	0
	0.0%
	1
	0.6%
	1
	0.5%
	0.26 

	FISH-MYC
	0
	0.0%
	5
	2.8%
	5
	2.4%
	0.50 

	TP53
	5
	18.5%
	62
	34.4%
	67
	32.4%
	0.10 

	CDKN2A
	2
	7.4%
	24
	13.3%
	26
	12.6%
	0.39 

	CCND3
	2
	7.4%
	17
	9.4%
	19
	9.2%
	0.73 

	MYC
	1
	3.7%
	12
	6.7%
	13
	6.3%
	0.55 

	BCOR
	2
	7.4%
	8
	4.4%
	10
	4.8%
	0.50 

	NOTCH1
	3
	11.1%
	13
	7.2%
	16
	7.7%
	0.48 

	NOTCH2
	2
	7.4%
	12
	6.7%
	14
	6.8%
	0.89 

	DTX1
	1
	3.7%
	18
	10.0%
	19
	9.2%
	0.29 

	MYD88
	11
	40.7%
	55
	30.6%
	66
	31.9%
	0.29 

	CD79B
	6
	22.2%
	40
	22.2%
	46
	22.2%
	1.00 

	CD79A
	2
	7.4%
	7
	3.9%
	9
	4.3%
	0.40 

	CARD1
	2
	7.4%
	25
	13.9%
	27
	13.0%
	0.35 

	BIRC3
	0
	0.0%
	5
	2.8%
	5
	2.4%
	0.38 

	TNFAIP3
	3
	11.1%
	24
	13.3%
	27
	13.0%
	0.75 

	KLHL6
	0
	0.0%
	9
	5.0%
	9
	4.3%
	0.23 

	SOCS1
	2
	7.4%
	20
	11.1%
	22
	10.6%
	0.56 

	STAT3
	1
	3.7%
	13
	7.2%
	14
	6.8%
	0.50 

	STAT6
	1
	3.7%
	6
	3.3%
	7
	3.4%
	0.92 

	PIM1
	18
	66.7%
	67
	37.2%
	85
	41.1%
	0.00 

	ITPkB
	1
	3.7%
	7
	3.9%
	8
	3.9%
	0.96 

	PTEN
	0
	0.0%
	4
	2.2%
	4
	1.9%
	0.43 

	PIK3CA
	0
	0.0%
	3
	1.7%
	3
	1.4%
	0.50 

	PRDM1
	4
	14.8%
	30
	16.7%
	34
	16.4%
	0.81 

	B2M
	2
	7.4%
	36
	20.0%
	38
	18.4%
	0.12 

	CIITA
	2
	7.4%
	17
	9.4%
	19
	9.2%
	0.73 

	CD58
	4
	14.8%
	11
	6.1%
	15
	7.2%
	0.10 

	KMT2D
	11
	40.7%
	45
	25.0%
	56
	27.1%
	0.09 

	KMT2C
	1
	3.7%
	13
	7.2%
	14
	6.8%
	0.50 

	CREBBP
	2
	7.4%
	10
	5.6%
	12
	5.8%
	0.70 

	EP300
	4
	14.8%
	16
	8.9%
	20
	9.7%
	0.33 

	TET2
	1
	3.7%
	28
	15.6%
	29
	14.0%
	0.10 

	EZH2
	0
	0.0%
	4
	2.2%
	4
	1.9%
	0.43 

	MEF2B
	3
	11.1%
	13
	7.2%
	16
	7.7%
	0.48 

	GNA13
	1
	3.7%
	14
	7.8%
	15
	7.2%
	0.45 

	RHOA
	0
	0.0%
	2
	1.1%
	2
	1.0%
	0.58 

	RAS
	0
	0.0%
	1
	0.6%
	1
	0.5%
	0.70 

	ID3
	0
	0.0%
	12
	6.7%
	12
	5.8%
	0.17 

	DDX3X
	2
	7.4%
	6
	3.3%
	8
	3.9%
	0.31 

	FOXO1
	1
	3.7%
	9
	5.0%
	10
	4.8%
	0.77 

	TNFRSF14
	4
	14.8%
	15
	8.3%
	19
	9.2%
	0.28 

	ATM
	0
	0.0%
	10
	5.6%
	10
	4.8%
	0.21 

	DUSP22
	0
	0.0%
	3
	1.7%
	3
	1.4%
	0.50 

	FAS
	0
	0.0%
	8
	4.4%
	8
	3.9%
	0.26 

	SGK1
	1
	3.7%
	9
	5.0%
	10
	4.8%
	0.77 

	BCL2
	6
	22.2%
	19
	10.6%
	25
	12.1%
	0.08 

	BCL6
	1
	3.7%
	33
	18.3%
	34
	16.4%
	0.06 

	BRAF
	1
	3.7%
	7
	3.9%
	8
	3.9%
	0.96 

	NRAS
	0
	0.0%
	1
	0.6%
	1
	0.5%
	0.70 

	KRAS
	1
	3.7%
	4
	2.2%
	5
	2.4%
	0.64 



	Supplementary table 4 Clinical characteristics and genes alterations between IRF4 mutation and wildtype nonGCB DLBCL patients in validation cohort

	Characteristics
	IRF4 mutation nonGCB(N=51)
	IRF4 wildtype nonGCB(N=557)
	Total(N=608)
	pvalue

	Race-Chinese
	44
	86.3%
	360
	64.6%
	404
	66.4%
	0.00 

	Age≥60
	28
	54.9%
	319
	57.3%
	347
	57.1%
	0.74 

	Stage III-IV
	28
	54.9%
	279
	50.1%
	307
	50.5%
	0.66 

	CD79B
	12
	23.5%
	99
	17.8%
	111
	18.3%
	0.31 

	MYD88
	19
	37.3%
	165
	29.6%
	184
	30.3%
	0.26 

	B2M
	3
	5.9%
	78
	14.0%
	81
	13.3%
	0.10 

	CCND3
	5
	9.8%
	49
	8.8%
	54
	8.9%
	0.81 

	CIITA
	2
	3.9%
	32
	5.7%
	34
	5.6%
	0.59 

	CREBBP
	2
	3.9%
	47
	8.4%
	49
	8.1%
	0.26 

	DDX3X
	5
	9.8%
	18
	3.2%
	23
	3.8%
	0.02 

	EP300
	6
	11.8%
	35
	6.3%
	41
	6.7%
	0.14 

	EZH2
	1
	2.0%
	23
	4.1%
	24
	3.9%
	0.45 

	FAS
	1
	2.0%
	26
	4.7%
	27
	4.4%
	0.37 

	GNA13
	1
	2.0%
	26
	4.7%
	27
	4.4%
	0.37 

	KMT2D
	15
	29.4%
	143
	25.7%
	158
	26.0%
	0.56 

	PIM1
	27
	52.9%
	186
	33.4%
	213
	35.0%
	0.01 

	PRDM1
	6
	11.8%
	72
	12.9%
	78
	12.8%
	0.81 

	SGK1
	3
	5.9%
	30
	5.4%
	33
	5.4%
	0.88 

	SOCS1
	5
	9.8%
	55
	9.9%
	60
	9.9%
	0.99 

	STAT3
	1
	2.0%
	30
	5.4%
	31
	5.1%
	0.29 

	STAT6
	2
	3.9%
	10
	1.8%
	12
	2.0%
	0.30 

	TET2
	1
	2.0%
	64
	11.5%
	65
	10.7%
	0.04 

	TNFAIP3
	4
	7.8%
	59
	10.6%
	63
	10.4%
	0.54 

	TNFRSF14
	4
	7.8%
	43
	7.7%
	47
	7.7%
	0.97 

	TP53
	7
	13.7%
	136
	24.4%
	143
	23.5%
	0.08 



Supplementary table 5 Result of Connectivity Map in DLBCL cell line
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AICHI001_OCILY10_24H:C07BRD-K52751261TAK-715 OCILY10 P38 MAPK inhibitorMAPK14|TNF -0.544 15.3525 -1.65

EMU001_OCILY10_24H:H20BRD-K71223042PCI-29732 OCILY10 BTK inhibitorBTK -0.4407 0.505 -1.3367

CPC006_U937_6H:BRD-K47983010-001-02-1:10BRD-K47983010BX-795 U937 IKK inhibitorPDPK1|IKBKE|TBK1|CDK2|CHEK1|GSK3B|KDR|PDK1 -0.4355 0.4896 -1.3209

EMU001_OCILY19_24H:J08BRD-K44844162taselisib OCILY19 PI3K inhibitorPIK3CA|PIK3CB|PIK3CD|PIK3CG -0.4256 0.4621 -1.291

EMU001_OCILY10_24H:F14BRD-A30655177LFM-A13 OCILY10 BTK inhibitorBTK -0.4198 0.4509 -1.2732

AICHI001_OCILY3_24H:D01BRD-A81370665BI-D1870 OCILY3 Ribosomal protein inhibitorRPS6KA1|RPS6KA2|RPS6KA3|RPS6KA6 -0.4176 0.4243 -1.2665

AICHI002_OCILY3_4H:H04BRD-K06749501GSK-1838705A OCILY3 IGF-1 inhibitorIGF1R|ALK|INSR|RPS6KA1 -0.4161 0.4148 -1.2621

CPC006_U937_6H:BRD-K12994359-001-07-7:177.6BRD-K12994359valdecoxib U937 Cyclooxygenase inhibitorPTGS2|CYP2C19|CA12 -0.4085 0.3983 -1.239

EMU001_OCILY19_24H:D20BRD-K35458079edaravone OCILY19 Nootropic agentBCL2 -0.4084 0.3952 -1.2387

CPC006_U937_6H:BRD-K67566344-001-01-8:10BRD-K67566344KU-0063794 U937 MTOR inhibitorMTOR -0.4069 0.3944 -1.234

EMU001_OCILY10_24H:C24BRD-K21680192mitoxantrone OCILY10 Topoisomerase inhibitorTOP2A|PIM1 -0.4035 0.3793 -1.2237

AICHI001_OCILY19_4H:C07BRD-K52751261TAK-715 OCILY19 P38 MAPK inhibitorMAPK14|TNF -0.3979 0.3739 -1.2069

EMU001_OCILY3_24H:B19BRD-A50998626palomid-529 OCILY3 AKT inhibitor|FGFR inhibitor|MTOR inhibitor|VEGFR inhibitorMTOR|FGF2 -0.3967 0.3706 -1.2031

AICHI001_OCILY10_24H:D07BRD-K63923597barasertib-HQPA OCILY10 Aurora kinase inhibitorAURKB|AURKC|AURKA -0.3963 0.3706 -1.2021

AICHI002_OCILY19_24H:H01BRD-K06749501GSK-1838705A OCILY19 IGF-1 inhibitorIGF1R|ALK|INSR|RPS6KA1 -0.3958 0.3653 -1.2004

CPC006_U937_6H:BRD-K04623885-001-03-4:80BRD-K04623885BIBR-1532 U937 Telomerase inhibitorTERT -0.3796 0.3107 -1.1513

CPC006_U937_6H:BRD-K57080016-001-04-3:80BRD-K57080016selumetinib U937 MEK inhibitorMAP2K1|MAP2K2 -0.3783 0.3079 -1.1474

EMU001_OCILY19_24H:D07BRD-K81528515nilotinib OCILY19 Bcr-Abl inhibitor|Abl inhibitorABL1|KIT|BCR|CYP2B6|CYP2C8|DDR1|DDR2|PDGFRA -0.3761 0.3067 -1.1406

EMU001_OCILY3_24H:M01BRD-K19295594gossypol OCILY3 BCL inhibitor|MCL1 inhibitorBCL2|BCL2L1|MCL1|BCL2L2|CTGF|EGF -0.3745 0.3012 -1.1357

AICHI001_OCILY19_24H:I02BRD-A17883755lenalidomide OCILY19 CarcinogenCRBN|TNF|CDH5|PTGS2|TNFSF11 -0.3742 0.3001 -1.1348

AICHI001_OCILY3_24H:K19BRD-K66175015afatinib OCILY3 EGFR inhibitorEGFR|ERBB2|ERBB4 -0.3722 0.2957 -1.1289

CPC006_U937_6H:BRD-K28470988-001-01-2:10BRD-K28470988L-690330 U937 Inositol monophosphatase inhibitorIMPA1 -0.3698 0.2849 -1.1217

EMU001_OCILY3_24H:K13BRD-A28746609paclitaxel OCILY3 Tubulin inhibitorTUBB|NR1I2|ABCB1|CYP2C8|BCL2|MAP2|MAP4|MAPT|TLR4|TUBB1 -0.3654 0.2758 -1.1081

EMU001_OCILY10_24H:A24BRD-K61567297resatorvid OCILY10 TLR antagonistTLR4 -0.3629 0.2755 -1.1008

EMU001_OCILY3_24H:D13BRD-K70301465ibrutinib OCILY3 BTK inhibitorBTK|BLK|BMX -0.362 0.2681 -1.0981

EMU001_OCILY19_24H:I13BRD-K71035033masitinib OCILY19 KIT inhibitor|PDGFR inhibitor|Src inhibitorKIT|FGFR3|LYN|PDGFRB|PDGFRA -0.359 0.2617 -1.0887

CPC006_U937_6H:BRD-K28360340-001-01-8:10BRD-K28360340TW-37 U937 BCL inhibitorBCL2|BCL2L1|MCL1 -0.3582 0.2617 -1.0863

CPC006_U937_6H:BRD-K16406336-311-01-2:10BRD-K16406336methylene-blue U937 Nitric oxide production inhibitor|Guanylyl cyclase inhibitor|Monoamine oxidase inhibitor|Tau aggregation inhibitorACHE|MAPT -0.358 0.2617 -1.0858

AICHI001_OCILY10_24H:B21BRD-K12343256trametinib OCILY10 MEK inhibitorMAP2K1|MAP2K2|CYP2C8|CYP3A4 -0.3571 0.2589 -1.0832

AICHI001_OCILY10_24H:M14BRD-K05804044AZ-628 OCILY10 RAF inhibitorBRAF|RAF1 -0.3563 0.2583 -1.0807

AICHI002_OCILY19_24H:N13BRD-K60866521idelalisib OCILY19 PI3K inhibitorPIK3CD|PIK3CG|CCL3|CCL4|PIK3CA|PIK3CB -0.3533 0.2485 -1.0715

AICHI002_OCILY3_4H:A24BRD-K12502280TG-101348 OCILY3 JAK inhibitor|FLT3 inhibitorJAK2|FLT3|RET|BRD4|JAK1|JAK3|TYK2 -0.3526 0.245 -1.0695

CPC006_U937_6H:BRD-A09533288-003-20-5:10BRD-A09533288verapamil U937 Calcium channel blockerCACNA1C|CACNA1D|CACNA1G|CACNA1S|CYP2C8|CYP2E1|CYP3A5|CYP3A7|DRD2|CACNA1A|CACNA1B|CACNA1F|CACNA1I|CACNB1|CACNB2|CACNB3|CACNB4|CYP3A4|KCNA10|KCNA7|KCNH2|KCNJ11|NALCN|SCN5A|SLC29A4|SLC6A4 -0.3516 0.2401 -1.0664

AICHI002_OCILY3_4H:J07BRD-K07310275PF-04691502 OCILY3 MTOR inhibitor|PI3K inhibitorMTOR|PIK3CA|PIK3CB|PIK3CD|PIK3CG -0.3509 0.2389 -1.0642

AICHI002_OCILY19_24H:H12BRD-K67844266MLN-4924 OCILY19 Nedd activating enzyme inhibitorNAE1|UBA3 -0.349 0.2313 -1.0586


