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1. Supplementary Tables:
Table S1 Genomes included in this study
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Table S2 Pathogen-host infection biology

	[bookmark: _Hlk85448718]Species
	Strain
	Host
	 Disease
	References

	Aspergillus fumigatus
	Af293
	Human
	Human lung infection
	Nierman, et al. [1]

	Botrytis cinerea
	B05.10
	Nonspecific
	Gray mold rot 
	Van Kan, et al. [2]

	[bookmark: _Hlk32241958][bookmark: _Hlk32241993]Blumeria graminis f. sp. hordei 
	DH14
	[bookmark: _Hlk32241912]Barley
	Powdery mildew
	Wu, et al. [3]

	Ceratocystis fimbriata
	CBS 114723
	Sweet potato
	Sweet potato black rot
	Simpson, et al. [4]

	Colletotrichum gloeosporioides 
	SMCG1#C
	Nonspecific
	Anthracnose disease
	Huang, et al. [5]

	[bookmark: _Hlk32242249]Fusarium graminearum
	PH-1
	Wheat and barley
	Fusarium head blight (FHB) 
	Cuomo, et al. [6]

	Fusarium oxysporum f. sp. Lycopersici
	4287
	Tomato
	Fusarium wilt of Tomato 
	Ma, et al. [7]

	Golovinomyces cichoracearum
	UMSG1
	Sow thistle
	Powdery mildew
	Wu, et al. [3]

	[bookmark: _Hlk32242206]Gaeumannomyces tritici 
	R3-111a-1
	Wheat
	Take-all disease
	Okagaki, et al. [8]

	Histoplasma capsulatum
	NAm1
	Mamalian
	Mamalian infection
	Kasuga, et al. [9]

	Leptosphaeria maculans
	JN3
	Oilseed rape
	Blackleg of oilseed rape
	Rouxel, et al. [10]

	[bookmark: _Hlk32242117]Magnaporthe oryzae
	70-15
	Rice
	Rice blast
	Dean, et al. [11]

	[bookmark: _Hlk32242303]Parastagonospora nodorum
	SN15
	Wheat 
	Stagonospora nodorum blotch (SNB)
	Hane, et al. [12]

	Pyrenophora seminiperda 
	CCB06
	Grass 
	Seed pathogen
	Soliai, et al. [13]

	[bookmark: _Hlk32242021]Pyrenophora teres f. teres
	W1-1
	Barley
	Barley net blotch
	Syme, et al. [14]

	Sclerotinia sclerotiorum 
	1980
	Nonspecific
	Sclerotinia rot
	Amselem, et al. [15]

	Verticillium dahliae 
	VdLs.17
	Nonspecific
	Verticillium wilt
	Klosterman, et al. [16]

	Venturia inaequalis
	EU-B04
	Apple
	Apple scab
	Le Cam, et al. [17]

	[bookmark: _Hlk32242458]Zymoseptoria tritici 
	IPO323
	Wheat
	Septoria tritici blotch (STB)
	Goodwin, et al. [18]

	[bookmark: _Hlk32241073]Puccinia graminis f. sp. tritici 
	CRL 75-36-700-3 
	Wheat
	Wheat stem rust
	Duplessis, et al. [19]

	[bookmark: _Hlk32241099]Melampsora larici-populina
	98AG31
	Poplar
	Poplar leaf rust
	Duplessis, et al. [19]

	[bookmark: _Hlk32241123]Ustilago maydis
	521
	Maize
	Maize Smut
	Kämper, et al. [20]



Table S3 Gene family size changes of species

	Species
	Abbreviation
	Expanded families
	Rapidly expanded families
	Genes gain
	Contracted families
	Rapidly contracted families
	Genes loss

	Ustilago maydis
	Um
	188
	10
	289
	1781
	8
	1866

	Puccinia graminis f. sp. tritici 
	Pg
	995
	88
	2533
	609
	56
	703

	Melampsora larici-populina
	Mlp
	737
	83
	2176
	426
	45
	511

	Histoplasma capsulatum
	Hc
	305
	64
	1201
	1765
	79
	1918

	Aspergillus fumigatus
	Af
	694
	137
	1081
	515
	22
	562

	Zymoseptoria tritici 
	Zt
	641
	84
	1025
	3640
	5
	3676

	Venturia inaequalis
	Vi
	707
	129
	1337
	2765
	18
	2805

	Parastagonospora nodorum
	Pn
	858
	224
	1556
	980
	4
	987

	Leptosphaeria maculans
	Lm
	308
	21
	346
	1649
	63
	1745

	Pyrenophora seminiperda 
	Ps
	206
	100
	247
	2259
	84
	2387

	Pyrenophora teres f. teres
	Pt
	444
	276
	1499
	404
	10
	418

	Blumeria graminis f. sp. hordei 
	Bg
	200
	36
	690
	515
	6
	522

	Golovinomyces cichoracearum
	Gc
	119
	27
	361
	406
	10
	429

	Sclerotinia sclerotiorum 
	Ss
	249
	97
	655
	680
	8
	692

	Botrytis cinerea
	Bc
	1522
	513
	2449
	240
	10
	270

	Gaeumannomyces tritici 
	Gt
	729
	156
	1282
	568
	11
	585

	Magnaporthe oryzae
	Mo
	500
	86
	812
	708
	12
	738

	Ceratocystis fimbriata
	Cf
	97
	21
	328
	5072
	243
	5632

	Colletotrichum gloeosporioides 
	Cg
	1289
	473
	3010
	627
	10
	641

	Verticillium dahliae 
	Vd
	379
	40
	484
	1740
	67
	1896

	Fusarium oxysporum f. sp. Lycopersici
	Fo
	3485
	1222
	9699
	286
	1
	287

	Fusarium graminearum
	Fg
	237
	67
	303
	1279
	60
	1380


[bookmark: _Hlk85368523]Table S4 Distribution of CAZyme-coding gene homologs in selected pathogenic fungi

	Species
	Abbreviation
	GH
	GT
	PL
	CE
	AA
	CBM

	Ustilago maydis
	Um
	117
	96
	4
	67
	46
	4

	Puccinia graminis f. sp. tritici 
	Pg
	185
	128
	7
	70
	52
	9

	Melampsora larici-populina
	Mlp
	200
	126
	7
	111
	69
	13

	Histoplasma capsulatum
	Hc
	87
	91
	2
	41
	45
	3

	Aspergillus fumigatus
	Af
	282
	138
	21
	107
	80
	13

	Zymoseptoria tritici 
	Zt
	206
	135
	4
	98
	82
	12

	Venturia inaequalis
	Vi
	239
	123
	17
	151
	124
	12

	Parastagonospora nodorum
	Pn
	291
	135
	13
	167
	191
	26

	Leptosphaeria maculans
	Lm
	231
	126
	20
	119
	113
	10

	Pyrenophora seminiperda 
	Ps
	221
	95
	10
	101
	109
	15

	Pyrenophora teres f. teres
	Pt
	251
	133
	11
	129
	139
	15

	Blumeria graminis f. sp. hordei 
	Bg
	75
	85
	1
	35
	20
	1

	Golovinomyces cichoracearum
	Gc
	65
	85
	2
	30
	20
	1

	Sclerotinia sclerotiorum 
	Ss
	238
	125
	10
	101
	114
	17

	Botrytis cinerea
	Bc
	298
	164
	13
	156
	150
	15

	Gaeumannomyces tritici 
	Gt
	276
	135
	9
	121
	162
	28

	Magnaporthe oryzae
	Mo
	277
	137
	8
	139
	171
	31

	Ceratocystis fimbriata
	Cf
	104
	94
	6
	39
	43
	4

	Colletotrichum gloeosporioides 
	Cg
	457
	160
	47
	251
	274
	32

	Verticillium dahliae 
	Vd
	290
	123
	39
	125
	138
	12

	Fusarium oxysporum f. sp. Lycopersici
	Fo
	484
	275
	29
	271
	260
	82

	Fusarium graminearum
	Fg
	269
	148
	24
	152
	146
	25



Table S5 Distribution of biosynthetic gene cluster in pathogenic fungi

	Species
	Abbreviation
	NRPs
	Polyketides
	Terpenes

	[bookmark: _Hlk39215253]Ustilago maydis
	Um
	3
	1
	2

	[bookmark: _Hlk39215035]Puccinia graminis f. sp. tritici 
	Pg
	1
	0
	4

	Melampsora larici-populina
	Mlp
	1
	0
	3

	Histoplasma capsulatum
	Hc
	4
	1
	4

	Aspergillus fumigatus
	Af
	8
	10
	6

	Zymoseptoria tritici 
	Zt
	10
	6
	4

	Venturia inaequalis
	Vi
	4
	2
	3

	Parastagonospora nodorum
	Pn
	5
	15
	5

	Leptosphaeria maculans
	Lm
	4
	11
	5

	Pyrenophora seminiperda 
	Ps
	7
	8
	5

	Pyrenophora teres f. teres
	Pt
	72
	11
	4

	Blumeria graminis f. sp. hordei 
	Bg
	1
	1
	1

	Golovinomyces cichoracearum
	Gc
	1
	3
	3

	Sclerotinia sclerotiorum 
	Ss
	6
	15
	3

	Botrytis cinerea
	Bc
	6
	15
	9

	Gaeumannomyces tritici 
	Gt
	5
	14
	5

	Magnaporthe oryzae
	Mo
	9
	19
	11

	Ceratocystis fimbriata
	Cf
	2
	3
	2

	Colletotrichum gloeosporioides 
	Cg
	9
	20
	8

	Verticillium dahliae 
	Vd
	3
	9
	5

	Fusarium oxysporum f. sp. Lycopersici
	Fo
	10
	11
	11

	Fusarium graminearum
	Fg
	7
	8
	11



Table S6 The biotrophs-specific effector families
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[bookmark: _Hlk28723475]Table S7 Pfam domains annotations of biotrophs-specific effector families

	Target name
	Sequence number
	Domain accession
	Descriptions

	Hce2
	5
	PF14856.6
	Pathogen effector; putative necrosis-inducing factor

	Egh16-like
	3
	PF11327.8
	Egh16-like virulence factor

	CFEM
	2
	PF05730.11
	CFEM domain

	CM_2
	2
	PF01817.21
	Chorismate mutase type

	GILT
	2
	PF03227.16
	Gamma interferon inducible lysosomal thiol reductase

	LOR
	2
	PF04525.12
	Family of unknow function (DUF5333)

	SRP19
	2
	PF01922.17
	SRP19 protein

	Collagen_bind_2
	1
	PF12904.7
	Putative collagen-binding domain of a collagenase

	DUF1431
	1
	PF07248.12
	Protein of unknown function(DUF1431)

	DUF1856
	1
	PF08983.10
	Domain of unknown function (DUF1856)

	DUF333
	1
	PF03891.15
	Domain of unknown function (DUF333)

	DUF3724
	1
	PF12521.8
	Protein of unknown function (DUF3724)

	DUF4232
	1
	PF14016.6
	Protein of unknown function (DUF4232)

	DUF5333
	1
	PF17267.2
	Family of unknow function (DUF5333)

	GPI-anchored
	1
	PF10342.9
	Ser-Thr-rich glycosyl-phosphatidyl-inositol-anchored membrane family

	Muted
	1
	PF14942.6
	Organelle biogenesis, Muted-like protein

	PADR1
	1
	PF08063.12
	PADR1 (NUC008) domain

	Stig1
	1
	PF04885.13
	Stigma-specific protein, Stig1

	Sugarporin_N
	1
	PF11471.8
	Maltoporin periplasmic N-terminal extension

	TarH
	1
	PF02203.15
	Tar ligand binding domain homologue

	YlbE
	1
	PF14003.6
	YlbE-like protein

	Others
	62
	
	No annotation information



Table S8  The core effector families of phytopathogens with distinct lifestyles
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2. Supplementary Figures :    
[image: ]
Fig.S1 Phylogenetic analysis of core effector gene families
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[bookmark: _Hlk85381026][bookmark: _Hlk85381180]Fig.S2 Domain visualization of core effector gene families
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Orthogroup Af Bc Bg Cf Cg Fg Fo Gc Gt Hc Lm Mo Pg Pn Ps Pt SS Um Vd Vi Mlp Zt Species number

OG0000001 3 0 0 0 6 4 2 1 1 0 3 3 2 2 1 2 0 0 1 11 1 1 16

OG0000005 1 0 0 0 0 2 2 0 1 0 0 3 0 5 1 2 0 1 2 1 0 1 12

OG0000019 1 0 1 1 1 1 1 0 1 1 0 1 0 1 0 1 1 1 0 1 0 0 14

OG0000020 1 0 1 0 1 0 0 1 1 1 1 0 1 1 0 0 0 1 0 1 2 1 13

OG0000037 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 1 3 1 8

OG0000039 1 2 1 0 1 0 0 1 1 0 0 0 0 0 0 0 1 0 1 1 0 0 9

OG0000043 0 0 0 0 0 0 5 0 0 1 0 0 1 1 0 0 0 0 0 0 1 1 6


image4.jpeg




image5.png
(CPuFt:)';?:se&zZ) S eﬁ. e heabgbeds g sgz.!xﬁisgxz ..,,;;..,_,..i!.m.iﬁ.s.. st ...L..LLQ . H,.Ex

f;’f%f,}’,;';?‘,’f;’; 1 - et nfi& E_.g». n.:&!...g.&gh.z.,..i;. :....!;,.!gs St ;y PRETY A
FKBP_C

- '-*-ﬁ'-«*‘»-‘-*-.»-ﬁf*g%.aif-%:lﬂi*-5-*igzﬁ:%‘:gg_-‘--%:g**gi'ﬁg-i‘:5‘-1‘:*~=.!--‘:-‘“.-'--‘L’=:E=¥‘;§*
CAP U

(Provisae) XN.xB...un.skigﬁ..ba.:é..Ié.xgq S MNP . . -!ii:.‘m..n.!ﬁgm.;.!.,.i_gﬁﬁ.f
EMP24_GP25L L tﬁ

(PF01105.24) Fuinep LN NIPE SUATE 2 SN2 X ——— : b fectheall
DUF3455

(PF11937.8) fas !gm.. b b -y .x.!&g,,,,ﬂ.g-.wﬁ..‘..,. . '..¥.n_x,...,,,.,.s..!?R!.LEﬁ...=.£..=.....i.h.!ﬁg.

Homeobox_KN w J

®RO0 EXP 8ok nnbonn gl &gLM
DUF2990

(PF11693.8) in!jsi‘j,.MEE;EEB!;&“EE.s?kﬁ!!-ig-._-_- P 4£g_§.§.§Ez§&=gk§




image1.emf
Species Abbreviation Strain Lifestyle Assembly accession Phylum Subphylum Class Total sequence length(bp) Scaffold N50/L50 Contig N50 GC (%)

Aspergillus fumigatus Af Af293 Human pathogen GCA_000002655.1 Ascomycota Pezizomycotina Eurotiomycetes 29,384,958 3948441/4 2,460,113 48.82

Botrytis cinerea Bc B05.10 Necrotroph GCA_000143535.4  Ascomycota Pezizomycotina Leotiomycetes 42,630,066 2617329/7 42.00

Blumeria graminis f. sp. hordei Bg DH14 Biotroph GCA_900239735.1 Ascomycota Pezizomycotina Leotiomycetes 124,489,486 4574654/8 1,386,998 43.47

Ceratocystis fimbriata Cf CBS 114723 Hemibiotroph GCA_000389695.3 Ascomycota Pezizomycotina Sordariomycetes 30,159,987 173733/56 23,122 47.58

Colletotrichum gloeosporioides Cg SMCG1#C Hemibiotroph GCA_003243855.1 Ascomycota Pezizomycotina Sordariomycetes 61,916,549 5209244/5 4,696,547 50.26

Fusarium graminearum Fg PH-1 Hemibiotroph GCA_000240135.3 Ascomycota Pezizomycotina Sordariomycetes 36,458,046 8914601/2 184,591 48.02

Fusarium oxysporum f. sp. Lycopersici Fo 4287 Hemibiotroph GCA_000149955.2 Ascomycota Pezizomycotina Sordariomycetes 61,386,934 1976106/6 95,416 47.25

Golovinomyces cichoracearum Gc UMSG1 Biotroph  GCA_003611235.1 Ascomycota Pezizomycotina Leotiomycetes 65,886,882 4811/3995 4,223 40.12

Gaeumannomyces tritici Gt R3-111a-1 Necrotroph GCA_000145635.1 Ascomycota Pezizomycotina Sordariomycetes 43,768,664 6703616/3 48,633 53.17

Histoplasma capsulatum Hc NAm1 Human pathogen GCA_000149585.1 Ascomycota Pezizomycotina Eurotiomycetes 33,030,326 2885091/4 27,346 42.81

Leptosphaeria maculans Lm JN3 Hemibiotroph GCA_000230375.1  Ascomycota Pezizomycotina Dothideomycetes 45,124,619 1769547/10 60,880 44.05

Magnaporthe oryzae Mo 70-15 Hemibiotroph GCA_000002495.2  Ascomycota Pezizomycotina Sordariomycetes 40,979,121 6606598/3 823,590 51.57

Parastagonospora nodorum Pn SN15 Necrotroph GCA_000146915.2 Ascomycota Pezizomycotina Dothideomycetes 37,213,987 1045363/13 178,897 50.21

Pyrenophora seminiperda Ps CCB06 Necrotroph GCA_000465215.2 Ascomycota Pezizomycotina Dothideomycetes 32,539,172 1473690/8 104,765 49.39

Pyrenophora teres f. teres Pt W1-1 Necrotroph GCA_900232045.1 Ascomycota Pezizomycotina Dothideomycetes 55,415,103 4720583/5 3,704,679 44.18

Sclerotinia sclerotiorum Ss 1980 Necrotroph GCA_000146945.2 Ascomycota Pezizomycotina Leotiomycetes 38,459,164 1625527/9 122,550 41.45

Verticillium dahliae Vd  VdLs.17 Hemibiotroph GCA_000150675.2  Ascomycota Pezizomycotina Sordariomycetes 33,900,324 1273651/9 43,302 54.26

Venturia inaequalis Vi EU-B04 Hemibiotroph GCA_003689225.1 Ascomycota Pezizomycotina Dothideomycetes 72,791,559 2978635/9 2,978,635 43.13

Zymoseptoria tritici  Zt IPO323 Hemibiotroph  GCA_000219625.1 Ascomycota Pezizomycotina Dothideomycetes 39,686,251 2674951/6 2,665,280 52.13

Puccinia graminis f. sp. tritici Pg CRL 75-36-700-3  Biotroph GCA_000149925.1 Basidiomycota Pucciniomycotina Pucciniomycetes 88,724,376 964966/30 39,493 39.87

Melampsora larici-populina Mlp 98AG31 Biotroph GCA_000204055.1 Basidiomycota Pucciniomycotina Pucciniomycetes 101,129,028 1146214/27 112,314 39.60

Ustilago maydis Um 521 Biotroph GCA_000328475.2  Basidiomycota Ustilaginomycotina Ustilaginomycetes 19,664,356 884984/7 129,796 53.97


image2.emf
Orthogroup Af Bc Bg Cf Cg Fg Fo Gc Gt Hc Lm Mo Pg Pn Ps Pt SS Um Vd Vi Mlp Zt Species number

OG0000024 0 0 0 0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 1

OG0000091 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 3 0 2

OG0000092 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 3 0 3

OG0000121 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 4 0 2

OG0000166 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0 2

OG0000167 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 1 0 2

OG0000168 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0 2

OG0000179 0 0 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

OG0000224 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 2

OG0000225 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 2

OG0000226 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0 3

OG0000227 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 2

OG0000228 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 2

OG0000229 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 2

OG0000260 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

OG0000357 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000358 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000359 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000360 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000361 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000362 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000363 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000364 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000366 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000367 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000368 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000369 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000370 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2

OG0000371 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2


