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Antibodies and reagents: 

Immunohistochemistry (IHC) were performed using primary antibodies against Ki-67 (dilution: 1: 200, DAKO, M7240), PD-L1 (dilution: 1: 2000, DAKO 22C3, M3653), HCG (dilution: 1: 100, Abcam, ab9376), CK (dilution: 1: 100, BD Biosciences, 349205), P40 (dilution: 1: 100, Thermo Fisher Scientific, PA5-82855), P63 (dilution: 1: 200, DAKO, M7247), NLRP7 (dilution: 1: 100, Abcam, ab117732). 

Multiplex Immunofluorescence (mIF) were done with primary antibodies against Tryptase (dilution: 1: 100, ZEN BIO, 252743), FCER1A (dilution: 1: 100, Abcam, ab54411), CD27 (dilution: 1: 200, ZEN BIO, 383803), CD20 (dilution: 1: 100, Abcam, ab9475) and CD8 (dilution: 1: 200, DAKO, M7103).
Supplementary Table. A list of mutant genes

	No.
	Gene
	Mutation result
	Mutation type
	Mutation abundance

	1
	ERBB2
	NM_001982.3 exon23 c.2783A>G p.E928G
	Insertion mutation
	0.6%

	2
	FANCM 
	NM_020937.3 exon20 c.4931G>A p.R1644Q
	Missense mutation
	15.81%

	3
	FANCD2
	NM_001018115.2 exon23 c.2141C>T p.P714L
	Missense mutation
	15.78%

	4
	FAT1
	NM_005245.3 exon10 c.4880G>A p.R1627Q
	Missense mutation
	15.18%

	5
	NOTCH1 
	NM_017617.4 exon24 c.3989G>A p.R1330H
	Missense mutation
	9.94%

	6
	KEAP1
	NM_203500.1 exon5 c.1702G>T p.V568F
	Missense mutation
	9.92%

	7
	NOTCH2
	NM_024408.3exon1c.17_18delCCp.P6Rfs*27
	Frameshift mutation
	6.46%

	8
	CDKN1B
	NM_004064.4exon1c.160G>Tp.E54*
	Nonsense mutation
	0.92%

	9
	EZH2
	NM_004456.4exon13c.1544A>Gp.K515R
	Missense mutation
	0.87%

	10
	PALB2
	NM_024675.3exon1c.47A>Gp.K16R
	Missense mutation
	0.82%

	11
	ERCC3
	NM_000122.1exon6c.777A>Tp.E259D
	Missense mutation
	0.67%

	12
	KMT2C
	NM_170606.2exon44c.11609A>Gp.K3870R
	Missense mutation
	0.58%

	13
	FANCG
	NM_004629.1exon14c.1766T>Cp.L589P
	Missense mutation
	0.55%

	14
	MYC
	NM_002467.4exon2c.144G>Cp.Q48H
	Missense mutation
	0.53%

	15
	SLC22A2
	NM_003058.3exon7c.1211G>Ap.R404H
	Missense mutation
	0.53%

	16
	AURKB
	NM_004217.3exon4c.206C>Tp.T69M
	Missense mutation
	21.47%

	17
	TOP2A
	NM_001067.3exon34c.4336G>Cp.A1446P
	Missense mutation
	19.84%

	18
	LRP2
	NM_004525.2exon44c.8300G>Ap.G2767D
	Missense mutation
	17.93%

	19
	ABCC4
	NM_005845.4exon15c.1889T>Cp.L630P
	Missense mutation
	9.09%

	20
	HOXB13
	NM_006361.5exon1c.206_207delTGinsCAp.V69A
	Missense mutation
	0.71%

	21
	KMT2D
	NM_003482.3exon21c.5135A>Gp.K1712R
	Missense mutation
	0.6%

	22
	PDK1
	NM_002610.4exon5c.615delAp.G206Afs*14
	Frameshift mutation
	0.57%

	23
	SYK
	NM_003177.6exon9c.1160A>Gp.K387R
	Missense mutation
	0.57%

	24
	ABL1
	NM_005157.5exon11c.2366A>Gp.K789R
	Missense mutation
	0.56%

	25
	ARID1B
	NM_020732.3exon17c.4033C>Tp.Q1345*
	Nonsense mutation
	0.56%

	26
	PPM1D
	NM_003620.3exon1c.298T>Cp.F100L
	Missense mutation
	0.55%

	27
	MDM4
	NM_002393.4exon7c.445A>Gp.R149G
	Missense mutation
	0.53%

	28
	RAD51C
	NM_058216.2exon1c.144A>Tp.K48N
	Missense mutation
	0.51%

	29
	ARID1A
	NM_006015.4exon1c.154G>Ap.A52T
	Missense mutation
	0.5%

	30
	FAT3
	NM_001008781.2intron6c.4336-2A>G
	Splicing mutation
	0.5%


