
0.1

CGMCC5 2203 Polycephalomyces formosus

CGMCC5 2204 Polycephalomyces formosus

EF468805.1 Ophiocordyceps acicularis OSC 110987

AB067708.1 Ophiocordyceps sinensis MARCH

AB067705.1 Ophiocordyceps sinensis ROHO

JX968029.1 Ophiocordyceps sinensis QH09 201

77

AB067737.1 Ophiocordyceps sinensis Nyaramu 1

FJ461354.1 Ophiocordyceps sinensis AMI1080

AB067707.1 Ophiocordyceps sinensis DERUGE

JX968030.1 Ophiocordyceps sinensis QH06 197

AB067711.1 Ophiocordyceps sinensis GYOKUJU

MF403013.1 Ophiocordyceps sinensis DCXC8

JX968033.1 Ophiocordyceps sinensis YN09 64

JX968031.1 Ophiocordyceps sinensis XZ06 44

HM135168.1 Ophiocordyceps sinensis SJL0809

HQ025954.1 Ophiocordyceps sinensis CBD1

KU239985.1 Ophiocordyceps sinensis CGB999335

AB067738.1 Ophiocordyceps sinensis Kandin

FJ461355.1 Ophiocordyceps sinensis AMI1081

AB067704.1 Ophiocordyceps sinensis BINGO

JX968032.1 Ophiocordyceps sinensis YN07 8

MK984580.1 Ophiocordyceps sinensis YHH 180580

JN941412.1 Ophiocordyceps appendiculata NBRC 106959

AB031196.1 Ophiocordyceps coccidiicola

AB968419.1 Ophiocordyceps coccidiicola NBRC 100682

100

MT672543.1 Hirsutella sp. RAWOG006E

KC911842.1 Hirsutella citriformis INIFAP Hir 6

KC911846.1 Hirsutella citriformis INIFAP Hir 1

82

KC911844.1 Hirsutella citriformis IB Hir 2

KC911845.1 Hirsutella citriformis INIFAP Hir 5

OP888793.1 Hirsutella citriformis HC8D17

KC911847.1 Hirsutella citriformis IB Hir 1

82

KY945357.1 Hirsutella shennongjiaensis GZUIFR Snj121022

EF468808.1 Ophiocordyceps elongata OSC 110989

BCC76486 Ophiocordyceps capilliformis

ON834405.1 Ophiocordyceps sp. XS154

100

JX566977.1 Hirsutella gigantea ARSEF 30

OQ110570.1 Ophiocordyceps sp. HKAS125843

OQ948160.1 Hirsutella sp. GZUIFR Z11

91

MF623045.1 Hirsutella sp. GZUIFR 2012KKS3 2

MF623044.1 Hirsutella sp GZUIFR 2012KKS3 1

99

OR527542.1 Ophiocordyceps sp. XCP 2023a

OR527541.1 Ophiocordyceps sp. FG21042850

KY415582.1 Hirsutella sp. GZUIFR 2012KKS3

MT222278.1 Ophiocordyceps sp. voucher YHH 16755

82

71

78

73

NG 079650.1 Tolypocladium flavonigrum BCC66576

BBH 39788 Ophiocordyceps albostroma

KX713608.1 Ophiocordyceps blakebarnesii MISSOU3

MN025407.1 Ophiocordyceps sp. MFLU 19 1207

MN025408.1 Ophiocordyceps sp. MFLU 19 1208

98

KX713620.1 Ophiocordyceps kimflemingiae SC09B

KX713595.1 Ophiocordyceps camponoti balzani G143

KX713593.1 Ophiocordyceps camponoti balzani G104

KX713614.1 Ophiocordyceps camponoti bispinosi OBIS3

KX713612.1 Ophiocordyceps camponoti bispinosi OBIS

KX713597.1 Ophiocordyceps camponoti hippocrepidis HIPPOC

KX713588.1 Ophiocordyceps camponoti bispinosi BISPI2

100

KX520652.1 Ophiocordyceps camponoti atricipis ATRI3

DQ518768.1 Ophiocordyceps unilateralis OSC 128574

KX713601.1 Ophiocordyceps satoi J19

ON555912.1 Ophiocordyceps sp. YFCC9026

ON555923.1 Ophiocordyceps sp. YFCC 9012

100

96

100

MK632081.1 Ophiocordyceps krachonicola BCC79667

MG031216.1 Ophiocordyceps longissima Cod Loei1301

AB968420.1 Ophiocordyceps longissima NBRC 106965

100

AB027374.1 Ophiocordyceps sobolifera

OM780146.1 Ophiocordyceps sobolifera JCS 3

OM780145.1 Ophiocordyceps sobolifera JCS 2100
100

99

MH867721.1 Ophiocordyceps aphodii CBS152.47

BCC85323 Ophiocordyceps phitsanulokensis

BCC85328 Ophiocordyceps phitsanulokensis

100

DQ518756.1 Ophiocordyceps brunneipunctata OSC128576

NG 059845.1 Ophiocordyceps cossidarum MFLU17 0752

MT928306.1 Ophiocordyceps langbianensis DL0017

BCC48035 Ophiocordyceps ratchaburiensis

BCC48033 Ophiocordyceps ratchaburiensis100
72

100

86

BCC 88229 Ophiocordyceps kohchangensis

BCC90811 Ophiocordyceps kohchangensis

BCC90828 Ophiocordyceps kohchangensis

100

MH092906.1 Ophiocordyceps houaynhangensis MY10727

MH092907.1 Ophiocordyceps houaynhangensis MY10728

MH092904.1 Ophiocordyceps houaynhangensis MY10722

MH092905.1 Ophiocordyceps houaynhangensis MY10723

79

MH092903.1 Ophiocordyceps houaynhangensis BEI30

MH092902.1 Ophiocordyceps houaynhangensis BEI7

MH092908.1 Ophiocordyceps houaynhangensis MY11460

MH092908.1 Ophiocordyceps houaynhangensis MY1146093

94

94

99

97

71

100

Fig. S1. LSU 



0.1

CGMCC5 2203 Polycephalomyces formosus

CGMCC5 2204 Polycephalomyces formosus

MY10296 Ophiocordyceps albastromata

MY10290 Ophiocordyceps albastromata
100

OP503878.1 Hirsutella thompsonii CHE CNRCB 656

KM652020.1 Hirsutella thompsonii ARSEF258
90

OQ116921.1 Ophiocordyceps sp. HKAS125849

OQ116922.1 Ophiocordyceps sp. HKAS125850

OQ116920.1 Ophiocordyceps sp. HKAS125843

100

BCC76486 Ophiocordyceps capilliformis

BCC82180 Ophiocordyceps capilliformis
100

KM651993.1 Hirsutella fusiformis ARSEF 5474

KM651993.1 Hirsutella fusiformis ARSEF5474

100

KM652002.1 Hirsutella radiata ARSEF1369

KM652002.1 Hirsutella radiata ARSEF 1369100

100
88

MZ246828.1 Ophiocordyceps delicatula ARSEF14442

MH057732.1 Hirsutella eleutheratorum ARSEF13375

KM652010.1 Hirsutella sp. ARSEF 837884

100

KM651988.1 Hirsutella citriformis ARSEF 591

KM651987.1 Hirsutella citriformis ARSEF 490
100

KM651989.1 Hirsutella citriformis ARSEF 1035

KM651990.1 Hirsutella citriformis ARSEF 1446

KM651989.1 Hirsutella citriformis ARSEF1035

KM651991.1 Hirsutella citriformis ARSEF 2598

KY587205.1 Hirsutella citriformis CHE CNRCB 375

KY587204.1 Hirsutella citriformis CHE CNRCB 339

KY587203.1 Hirsutella citriformis CHE CNRCB 335

86

90

100

EU797599.1 Hirsutella stilbelliformis var. myrmicarum IMI396401

EU797598.1 Hirsutella stilbelliformis var. myrmicarum IMI396400
100

BCC88311 Ophiocordyceps pseudovariabilis

BCC88308 Ophiocordyceps pseudovariabilis
100

DQ118747.1 Podocrella harposporifera

OP223148.1 Tolypocladium paradoxum YFCC882

AB968599.1 Tolypocladium paradoxum NBRC100945
100

AB968600.1 Tolypocladium paradoxum NBRC106958

OP223150.1 Tolypocladium subparadoxum YFCC879
100

OP223147.1 Tolypocladium jezoense NBRC106328

AB968597.1 Tolypocladium capitatum NBRC100997

OP223145.1 Tolypocladium capitatum YFCC881
100

MK860192.1 Ophiocordyceps spicatus MFLU 18 0164

AB968596.1 Paraisaria heteropoda NBRC 100644

AB968570.1 Paraisaria coenomyiae NBRC 108993

OR199815.1 Paraisaria sp. OSC M 052011

OR199810.1 Ophiocordyceps insignis OSC M 052004
71

98

KJ878964.1 Ophiocordyceps clavata CEM1763

MH879672.1 Ophiocordyceps clavata BUO545

KJ878963.1 Ophiocordyceps clavata CEM1762

BCC 95652 Ophiocordyceps clavata

AB968586.1 Ophiocordyceps clavata NBRC106961

BCC 95653 Ophiocordyceps clavata
93

100

MH727389.1 Ophiocordyceps sporangifera MFLU18 0658

OQ989244.1 Harposporium illinoisense CBS 149456

AB968590.1 Ophiocordyceps sobolifera NBRC106967

MK632075.1 Ophiocordyceps khonkaenensis BCC81462

MK632076.1 Ophiocordyceps khonkaenensis BCC81463

MK632077.1 Ophiocordyceps khonkaenensis BCC81464

100
78

KJ878971.1 Ophiocordyceps longissima TNS F18448

AB968584.1 Ophiocordyceps longissima NBRC106965
97

MG729401.1 Ophiocordyceps sp. HKAS100059

MW723085.1 Ophiocordyceps longissima RCEF3891

KJ878972.1 Ophiocordyceps longissima HMAS19960084
75

96

97

BCC90811 Ophiocordyceps kohchangensis

OK556894.1 Ophiocordyceps bidoupensis YFCC8793

OK556893.1 Ophiocordyceps bidoupensis YHH20036
100

94

BCC2218 Ophiocordyceps brunneipunctata

BCC48060 Ophiocordyceps brunneipunctata

BCC43276 Ophiocordyceps brunneipunctata

BCC48686 Ophiocordyceps brunneipunctata

100

BCC85328 Ophiocordyceps phitsanulokensis

MF928403.1 Ophiocordyceps cossidarum MFLU 17 0752

MT774242.1 Ophiocordyceps furcatosubulata YFCC902

MT774244.1 Ophiocordyceps furcatosubulata YFCC904

MT774243.1 Ophiocordyceps furcatosubulata YFCC903

84

BBH 49819 Ophiocordyceps brunnea

BCC 93057 Ophiocordyceps brunnea
100

BCC48035 Ophiocordyceps ratchaburiensis

BCC48033 Ophiocordyceps ratchaburiensis

BCC48038 Ophiocordyceps ratchaburiensis
100

75

99

94

100

Fig. S2. TEF1



0.1

CGMCC5 2203 Polycephalomyces formosus

CGMCC5 2204 Polycephalomyces formosus

KJ879021.1 Ophiocordyceps entomorrhiza TNS16250

KJ878988.1 Ophiocordyceps formosana TNMF13893

JN992451.1 Ophiocordyceps heteropoda NBRC100645

OR199824.1 Ophiocordyceps insignis OSC164137

OR199822.1 Ophiocordyceps insignis OSC164134

OR199823.1 Ophiocordyceps insignis OSC164135
100

100

KF658666.1 Ophiocordyceps melolonthae Ophgrc679

BCC88308 Ophiocordyceps pseudovariabilis

BCC88311 Ophiocordyceps pseudovariabilis
100

EF468885.1 Ophiocordyceps variabilis OSC111003

DQ522386.1 Ophiocordyceps variabilis ARSEF536599

100

KJ879011.1 Ophiocordyceps purpureostromata TNSF18430

KJ879012.1 Ophiocordyceps ravenelii OSC151914

EF468866.1 Ophiocordyceps nigrella EFCC9247

OQ828436.1 Ophiocordyceps nigrella DY6F100

100

BBH 39788 Ophiocordyceps albostroma 

BBH 39783 Ophiocordyceps albostroma
100

ON006408.1 Ophiocordyceps robertsii UoM1

KX713706.1 Ophiocordyceps ghanensis Gh41

KX713715.1 Ophiocordyceps blakebarnesii MISSOU4

KX713716.1 Ophiocordyceps blakebarnesii MISSOU5
100

100

OQ116923.1 Ophiocordyceps sp. HKAS125843
OQ116925.1 Ophiocordyceps sp. HKAS125850

OQ116924.1 Ophiocordyceps sp. HKAS125849

100

KM652034.1 Hirsutella gigantea ARSEF 30

OR526351.1 Ophiocordyceps sp. HKAS125848

OR526350.1 Ophiocordyceps sp. FG21042850

98

MT222280.1 Ophiocordyceps alboperitheciata YHH16755
OR526352.1 Ophiocordyceps musicaudata SY2207287988

86

73

BCC76486 Ophiocordyceps capilliformis

BCC82180 Ophiocordyceps capilliformis
100

KM652042.1 Hirsutella radiata ARSEF1369

KM652033.1 Hirsutella fusiformis ARSEF5474
100

MK863829.1 Ophiocordyceps humbertii MF116B

MK863828.1 Ophiocordyceps humbertii MF116A
100

KY587214.1 Hirsutella citriformis CHE CNRCB 339

KY587213.1 Hirsutella citriformis CHE CNRCB 335

KU725698.1 Hirsutella citriformis CHE CNRCB 338

KY587215.1 Hirsutella citriformis CHE CNRCB 375

KM652030.1 Hirsutella citriformis ARSEF1035

KM652031.1 Hirsutella citriformis ARSEF1446100

100
75

100

71

KF658665.1 Ophiocordyceps araracuarensis HUA186135

EF468875.1 Ophiocordyceps sobolifera KEW78842

KT281888.1 Ophiocordyceps sobolifera CodNB1302

KJ879013.1 Ophiocordyceps sobolifera TNS F1852195

88

OM831280.1 Ophiocordyceps hydrangea YFCC8832

OM831281.1 Ophiocordyceps hydrangea YFCC8833

OM831279.1 Ophiocordyceps hydrangea YFCC8834

100

KJ879018.1 Ophiocordyceps yakusimensis HMAS199604

MG196180.1 Ophiocordyceps longissima Cod Loei1301

MG196183.1 Ophiocordyceps longissima CodSN1402

MG196182.1 Ophiocordyceps longissima CodRE1301
90 EF468865.1 Ophiocordyceps longissima EFCC6814

KJ879005.1 Ophiocordyceps longissima TNSF18448

MW723131.1 Ophiocordyceps longissima RCEF3891

JX896450.1 Ophiocordyceps longissima

KJ879006.1 Ophiocordyceps longissima HMAS199600

MG196181.1 Ophiocordyceps longissima CodMK1202

85

89

98

BCC 93057 Ophiocordyceps brunnea

BBH 49819 Ophiocordyceps brunnea
100

BCC48033 Ophiocordyceps ratchaburiensis

BCC48038 Ophiocordyceps ratchaburiensis

BCC48035 Ophiocordyceps ratchaburiensis

96

MT774228.1 Ophiocordyceps furcatosubulata YFCC902

MT774229.1 Ophiocordyceps furcatosubulata YFCC903

MT774231.1 Ophiocordyceps furcatosubulata YHH17005

MT774230.1 Ophiocordyceps furcatosubulata YFCC90499
93

100

73

73

BCC2218 Ophiocordyceps brunneipunctata

DQ522369.1 Ophiocordyceps brunneipunctata OSC128576

BCC43276 Ophiocordyceps brunneipunctata

BCC48686 Ophiocordyceps brunneipunctata

BCC48060 Ophiocordyceps brunneipunctata88
96

99

KJ878995.1 Ophiocordyceps annulata CEM303

BCC85324 Ophiocordyceps phitsanulokensis

BCC85323 Ophiocordyceps phitsanulokensis

BCC85328 Ophiocordyceps phitsanulokensis
100

OK556897.1 Ophiocordyceps bidoupensis YHH20036

OK556898.1 Ophiocordyceps bidoupensis YFCC8793
100

BCC 88229 Ophiocordyceps kohchangensis
BCC90811 Ophiocordyceps kohchangensis

BCC90828 Ophiocordyceps kohchangensis
100
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99

100
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100

Fig. S3. RPB1



0.1

CGMCC5 2203 Polycephalomyces formosus
CGMCC5 2204 Polycephalomyces formosus

KR052522.1 Ophiocordyceps formosana MUCHO815
MY11955 Ophiocordyceps pseudovariabilis
DQ522437.1 Ophiocordyceps variabilis ARSEF5365

100

AB968555.1 Paraisaria heteropoda NBRC100642
AB968532.1 Paraisaria coenomyiae NBRC108993
AB968533.1 Paraisaria coenomyiae NBRC106964100

100

DQ522430.1 Ophiocordyceps ravenelii OSC110995
AB968561.1 Tolypocladium paradoxum NBRC106958

OP223135.1 Tolypocladium jezoense NBRC106328
OP223134.1 Tolypocladium japonicum NBRC9647

92

DQ522421.1 Tolypocladium capitata OSC71233
AB968558.1 Tolypocladium capitatum NBRC100997
OP223133.1 Tolypocladium capitatum YFCC881

100
93

AB968562.1 Tolypocladium ophioglossoides NBRC8992
DQ522429.1 Ophiocordyceps ophioglossoides OSC106405
KJ878944.1 Tolypocladium ophioglossoides CBS10023999

94

89

95

BBH 39783 Ophiocordyceps albostroma 
BBH 39788 Ophiocordyceps albostroma 

100

MH879623.1 Ophiocordyceps myrmicarum BUO613
MZ707804.1 Ophiocordyceps isopterae MY12374.01
MZ707803.1 Ophiocordyceps isopterae MY12376.01

100

MK214089.1 Ophiocordyceps pseudorhizoidea BCC48879
EF468922.1 Ophiocordyceps rhizoidea NHJ12529
EF468923.1 Ophiocordyceps rhizoidea NHJ12522

99

100

MF614686.1 Ophiocordyceps brunneaperitheciata BCC49312
MF614684.1 Ophiocordyceps brunneaperitheciata BCC66167

100

OR526354.1 Ophiocordyceps sp.LB22071253
DQ522418.1 Ophiocordyceps agriota ARSEF5692

AB968536.1 Ophiocordyceps macroacicularis NBRC100685
DQ522433.1 Ophiocordyceps stylophora OSC111000

AB968543.1 Ophiocordyceps rubiginosiperitheciata NBRC100946
AB968544.1 Ophiocordyceps rubiginosiperitheciata NBRC106966100

100

77

KY923220.1 Ophiocordyceps unituberculata YFCCHU1301
KY923219.1 Ophiocordyceps unituberculata YHHHU1301

100

MF614676.1 Ophiocordyceps pseudoacicularis BCC49256
MT118195.1 Ophiocordyceps phuwiangensis BCC85351
MT118194.1 Ophiocordyceps phuwiangensis BCC86209
MF614677.1 Ophiocordyceps pseudoacicularis BCC53843
MT273117.1 Ophiocordyceps pingbianensis YFCC8075
MT118188.1 Ophiocordyceps campes BCC36938
MT118189.1 Ophiocordyceps campes BCC36940
MT118193.1 Ophiocordyceps phuwiangensis BCC86208
MT118191.1 Ophiocordyceps longistromata BCC44497
MT118190.1 Ophiocordyceps campes BCC55764
MT118192.1 Ophiocordyceps phuwiangensis BCC86207

100

100

94

82

BCC76486 Ophiocordyceps capilliformis
BCC82180 Ophiocordyceps capilliformis 

100

OR526353 Ophiocordyceps sp. FG21042850
MT222281.1 Ophiocordyceps alboperitheciata YHH16755

100

BCC85328 Ophiocordyceps phitsanulokensis
BCC85323 Ophiocordyceps phitsanulokensis
BCC85324 Ophiocordyceps phitsanulokensis

100

OK556900.1 Ophiocordyceps bidoupensis YFCC8793
OK556899.1 Ophiocordyceps bidoupensis YHH20036R

100

BCC90811 Ophiocordyceps kohchangensis
BCC90828 Ophiocordyceps kohchangensis100

86

DQ522420.1 Ophiocordyceps brunneipunctata OSC128576
BCC48686 Ophiocordyceps brunneipunctata

BCC43276 Ophiocordyceps brunneipunctata
BCC2218 Ophiocordyceps brunneipunctata

99

100

MT774237.1 Ophiocordyceps furcatosubulata YFCC904
MT774236.1 Ophiocordyceps furcatosubulata YFCC903
MT774235.1 Ophiocordyceps furcatosubulata YFCC902

97

BCC 93057 Ophiocordyceps brunnea
BBH 49819 Ophiocordyceps brunnea

100

BCC48038 Ophiocordyceps ratchaburiensis 
BCC48033 Ophiocordyceps ratchaburiensis 
BCC48035 Ophiocordyceps ratchaburiensis

100
95

97

94

99

AB968551.1 Ophiocordyceps sobolifera NBRC106967
EF468925.1 Ophiocordyceps sobolifera KEW78842

99

LC370951.1 Ophiocordyceps sp. MosTKN01 OP
LC370957.1 Ophiocordyceps sp. MosTKN02 OP
OM831283.1 Ophiocordyceps hydrangea YFCC8832
OM831282.1 Ophiocordyceps hydrangea YFCC8834
OM831284.1 Ophiocordyceps hydrangea YFCC8833

100

85

LC370800.1 Ophiocordyceps sp.CfaKSD05 OP
LC370820.1 Ophiocordyceps sp.CatKNZ01 OP99

KJ878953.1 Ophiocordyceps yakusimensis HMAS199604
LC370854.1 Ophiocordyceps sp.GbiNNJ01 OP
LC370831.1 Ophiocordyceps sp.GniTKB04 OP
LC370848.1 Ophiocordyceps sp.GniKSD01 OP
LC370987.1 Ophiocordyceps sp.HmaTKB05 OP
LC370898.1 Ophiocordyceps sp.EokKNG01 OP
LC370892.1 Ophiocordyceps sp.EUTCHI OP99

LC371010.1 Ophiocordyceps sp.MopTKB01 01
AB968546.1 Ophiocordyceps longissima NBRC106965
LC370925.1 Ophiocordyceps sp.MopTKB06 OP
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97
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100
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100

100

Fig. S4. RPB2
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